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'POZIDRIV' SCREWDRIVERS

Metric thread cross-head screws fitted to Racal equipment are of the 'Pozidriv’
type. Phillips type and 'Pozidriv' type screwdrivers are not interchangeable
and the use of the wrong screwdriver will cause damage. POZIDRIV is a
registered trade mark of G.K.N. Screws and Fastners Limited. The 'Pozidriv'
screwdrivers are manufactured by Stanley Tools Limited.
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Frequency Range: 1.6MHz to 29.9999MHz in 100Hz steps.

RF Qutput Power: CW: 1kW nominal (continuous key - down) +1dB
$SB: TkW p.e.p. nominal +1dB. B

Intermodulation Products: Better than -35dB from 1.6 to 10MHz and -25dB from 10MHz
to 29.9999MHz relative to eitherone of two equal tones in a

standard two-tone test:

Transmission Modes: Basic version USB/LSB (A3J, A3A), compatible AM (A3H), I'B
(A3B), CW (A1), MCW (A2H, A2J). Optional RTTY (F1).

Carrier Level: -6dB, -16dB or -26dB relative to rated p.e.p. at full output
in pilot carrier modes.

Carrier Suppression: Better than -40dB relative to rated p.e.p. at full output in
A3J mode.

A.F. Response: Standard: Not greater than 4dB below pedk response from

300Hz to 3000Hz.
Optional: Not greater than 4dB below peak response from 300Hz to

to 6000Hz.
Audio Input Impedances: 600 ohms + 10%, balanced, floating.
Audio Input Levels: -30 to +10dBm.
Weight: 344 kg (757 Ib.).

Tech. Spec.1
TTA.1860



CHAPTER 1

INTRODUCTION

1. The Racal TTA.1860 is a TkW Transmitter Terminal comprising the following units:
(1)  TkW Linear Amplifier Type TA.1810.

(2) Transmitter Drive Unit Type MA.1720
(3) Feeder Matching Unit Type MA.1004
(4) Line Switching Module Type MS.139
The cabinet layout is given in Fig.1.

2. The Tronsmitter Terminal is all solid state and provides a nominal TkW output in the

frequency range 1.6MHz to 29.9999MHz. Frequency selection is provided by six
thumbwheel switches on the front panel of the drive unit; facilities are also available to
enable the drive unit to be operated on pre-set frequency channels by means of a pre-
programmed selector such as the Racal MA,1038.

3. Control of the TTA.1860 may be extended to an external control panel (e.g. Racal

MA.1040) or to a remote control position over telephone lines or radio links by
means of the Racal CSA.1505 series or LA.7922/7923 Remote Control Systems and the
MA. 1040 Remote Control Panel.

4. The Transmitter Terminal offers choice of upper or lower sideband, with suppressed
or reduced carrier, independent sideband compatible AM and radio telegraphy.
Radio teleprinter (RTTY) is available as an optional built-in facility.

5. Where the output of the TTA,1860 is coupled to the antenna system via a suitable
50 ohm HF feeder, full output power and performance is achieved for a VSWR of up
to 3:1.

BRIEF TECHNICAL DESCRIPTION

6. The following paragraphs briefly describe the various units of the Transmitter Terminal;
for detailed information, reference should be made to the respective parts of this
manual, or, in the case of the MA 1720, to the separate manual supplied for this unit.

MA, 1720 Transmitter Drive Unit

7. This is a solid state drive unit with a frequency range of 1 MHz to 29.9999MHz and an

1-1
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output power which is variable from 50mW to 200mW (p.e.p.) pedk envelope power.
The MA.1720 provides 289, 999 frequency channels in 100Hz steps, the output frequency
being derived from a highly stable crystal-controlled 5MHz source. Channel frequency is
selected by six thumbwheel switches which display the selected frequency in digital form;
'"locking~-in' to the selected frequency is completed in approximately 10 milliseconds.

8. The unit offers choice of a upper or lower single sideband, with suppressed or

reduced carrier, independent sideband and radio telegraphy. Radio teleprinter
(RTTY) is availdble as an optional built-in facility. Details of the facilities which are
selected by a front panel control switch are as follows.

SSB (Upper or Lower) -26, -16dB or suppressed
ISB -16 or -26dB carrier
Key ~6dB or suppressed carrier
A.M. -6dB carrier (compatible A.M.)
C.W, L.S.B. mode with 1kHz keyed tone
RTTY Tone Shift Keying
RTTY Test Selects Mark
VOX Automatic Voice Switching
PTT Press to Talk
Transmit Continuous transmission
9. Vox (automatic voice switching) is available on Line 1 to enable two way

conversation to be carried out without manual switching.

10. To increase the flexibility of any system in which the MA.1720 Drive Unit may be

employed, provision is made for muting an associated receiver and for antenna
switching between the associated transmitter and receiver. The receiver output may be
monitored at the drive unit and the drive unit sidetone fed to the receiver.

Line Switching Module MS 139

1. The Line Switching Module MS.139 is located at the right hand side of the cabinet
adjacent to the MA. 1004 Feeder Matching Unit. It controls the switching

of coaxial relays which select the appropriate coaxial cable length, for channel frequency

selected, between the TA.1810 Linear Amplifier and the MA. 1004 Feeder Matching Unit.

TA.1810 Linear Amplifier

12, The Linear Amplifier Type TA.1810 is an all solid state wideband amplifier
which requires no tuning and is designed to give a nominal 1kW output in the
frequency range 1.6MHz to 29.9999MHz.

TTA.1860



13. The amplifier consists basically of eight interchangeable plug-in r.f. power modules,
each capable of providing a nominal 125W output. The outputs from the r.f. power
modules are combined in hybrid transformers to produce the TkW output.

14. Front access is provided to all r.f. power modules,a number of which may be withdrawn
while the equipment continues to operate without interruption of service.

15. Each module is fitted with an ON/OFF switch and two lamps which indicate the
availability of a DC supply and an RF output. An RF monitor connector is also
provided for each module.

16. Two frort panel mounted meters and associated switches provide an indication of
input power, forward and reflected output power and the voltage supplied to and
current drown by each r.f. power module.

17. To facilitate ease of servicing with minimum interruption to traffic, the TA.1810
may be divided into two 500W sections; this enables one section to be released for
maintenance whilst the other section provides operation on half-power.

MA.1004 Feeder Matching Unit

18. The Feeder Matching Unit Type MA. 1004 matches the 50 ohm linear amplifier
output to a nominal 50 ohm feeder system. Full output power and performance from
the linear amplifier is achieved for a VSWR of up to 3:1.

19. The MA.1004 contains a 'T' network in which the coil settings are controlled by two
servo systems whilst the capacitor bank consists of 4 capacitors which are
automatically switched in or out of circuit by means of solenoids.

20. The unit has a fast tuning capability, the average tuning time is 4.5seconds; the
maximum tuning cycle is 8 seconds. A manual tuning facility is also provided.

Cooling
21, Two internal air blowers provide cooling, one for each bank of four r.f. power

modules in the TA.1810 Linear Amplifier,whilst an axial fan mounted on the rear
panel provides cooling for the MA 1720 Drive Unit and the MA.1004 Feeder Matching Unit.

TA.1860



CHAPTER 2

INTRODUCTION

1. The operating instructions detailed in the following paragraphs assume that the units

of the TTA. 1860 have been installed and connected in accordance with the
installation details in the appropriate handbook. It is also assumed that the transmitter
terminal is connected to a suitable antenna or dummy load.

AUTOMATIC TUNING

Initial Tuning Procedure

2. Set the MANUAL/AUTO switch on the MA.1004 to AUTO.

3. Switch on the supply to the MA.1004. Note that the SUPPLY lamp does not

illuminate.
4, Set the supply switch on each RF Module to ON.

5. Switch the left hand and right hand circuit bredkers on the TA.1810 Power Supply
Unit to ON.

6. Set the ON/OFF/REMOTE switch on the TA.1810 to REMOTE.
7. On the MA.1720 Transmitter Drive Unit:

(1)  Operate the SUPPLY push-button. Note that the SUPPLY ON lomp

illuminates.
(2)  Set the CONTROL switch to LOCAL SYNTH.
(3)  Set the MUTE/TUNE/OPERATE switch to OPERATE ~ HIGH.
(4)  Set the MODE switch to mode of emission required.
(5)  Set the SIDEBAND switch to UPPER or LOWER as required.
(6)  Set the VOX/PPT/TX switch as required.

(7)  Select the required frequency on the thumbwheel switches; note that the
IN LOCK lamp illuminates.
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(8) Press the STANDBY push-button; note the STANDBY lamp illuminates.

8. On the TA.1810 Linear Amplifier, note that the green lamps on all eight RF
Modules are illuminated.

9. On the MA.1004 note that the SUPPLY ON lamp is illuminated.

10. On the MA.1720 press the RESET push-button and note the RESET lamp

extinguishes.

1. Note that the MA.1004 Feeder Matching Unit coarse tune sequence is followed by
the fine tune sequence (indicated by the action of the servo motors). When the
fine tune sequence is completed the READY lamp on the MA.1004 will illuminate.

12. After a short delay to allow for the MSI39 line selection sequence the READY
lamp on the MA.1720 will illuminate to indicate that the Transmitter Terminal

is ready for use.

Changing Frequency

13. On the MA,1720 Transmitter Drive Unit
(1)  Select the required operating frequency on the thumbwheel switches.
Note: The output of the MA.1720 is automatically muted
whilst the operating frequency is being selected.

(2)  Press the RESET push-button.

Note: The tuning signal is automatically selected when the
RESET push-button is operated.

14, After a short delay to allow for the MSI39 line selection sequence, the

READY lamp on the MA.1720 will illuminate to indicate that the Transmitter
Terminal is ready for use.

MANUAL TUNING

Initial Tuning Procedure

15. Set the AUTO/MANUAL switch on the MA.1004 to the required frequency range.
16. Switch on the supply to the MA.1004, note that the SUPPLY lamp does not illuminate.

17. Set the SUPPLY switch on each RF Power Module to ON.
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18. Switch the left hand and right hand circuit breckers on the TA.1810 Power Supply
to ON.

19. Set the ON/OFF/REMOTE switch on the TA.1810 to REMOTE.

20. On the MA.1720 Transmitter Drive Unit:
(1)  Operate the SUPPLY push button; note that the SUPPLY lamp illuminates.
(2)  Set the CONTROL switch to LOCAL SYNTH.

(3)  Set the MUTE/TUNE/OPERATE switch to OPERATE-HIGH or LOW as

required.
(4)  Set the MODE switch to mode of emission required.
(5)  Set the SIDEBAND switch to UPPER or LOWER as required.
(6)  Set the VOX/PTT/TX switch as required.

(7)  Select the required frequency on the thumbwheel switches and note that the
IN LOCK lamp illuminates.

(8)  Press the STANDBY push-button and note that the STANDBY LAMP

illuminates.

21. On the TA.1810 Linear Amplifier, note that the green lamps on all eight RF
Modules illuminate.

22, On the MA.1004 Feeder Matching Unit note that the SUPPLY ON lamp is

illuminated.

23. Press the RESET push-button on the MA.1720 and tune the MA 1004 using the
procedure detailed in the Manual Tuning Instructions in Chapter 2 of the MA.1004
manual (part 3 of this manual).

24, When manual tuning has been completed select the line appropriate to obtain maximum
forward power, as indicated on the TA.1810 Linear Amplifier Forward Power Meter,

and finally check tuning.

Changing Frequency

25, On the MA.1720 Transmitter Drive Unit:

(1) Select the required operating frequency on the thumbwheel switches.

2-3
TTA.1860



Note: The output of the MA.1720 is automatically muted whilst the operating
frequency is being selected.

(2)  Press the RESET push-button.

26. Set the AUTO/MANUAL switch on the MA.1004 to the required frequency range
and tune the MA.1004 using the procedure described in Chapter 2 of the MA.1004
manual (part 3 of this manual).

27, When manual tuning has been completed select the line appropriate to obtain maximum
forward power, asindicated on the TA.1810 Linear Amplifier Forward Power Meter,
and finally check tuning.

2-4
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INTRODUCTION

1. Before carrying out the following procedures, the individual units of the transmitter
terminal must be installed and set up as detailed in the respective manuals.

2. The TTA 1860 cabinet has four 13 mm diameter holes in the base for securing the
cabinet to the floor. If the cabinet is not bolted to the floor, only one power unit

should be withdrawn at any one time to prevent the transmitter from toppling.

3. Ensure that an antenna system of the correct type, or a suitable dummy load, is
connected to the transmitter terminal antenna socket.

4, The procedures detailed in paragraphs 5 to 9 must be carried out in the order given
and should be repeated following the replacement of any unit.

PROCEDURE
Preliminary
5. (1) Set the ON/OFF/REMOTE switch on the TA.1810 to OFF,

(2) Set the left and right-hand circuit breakers on the TA.1810 power supply
unit to OFF,

(8)  Set the SUPPLY push-button on the MA 1720 to OFF.

(4) Connect the transmitter terminal antenna socket to a suitable ATU and
antenna, or a dummy load.

MA . 1720 Drive Unit

6. (1)  Withdraw the MA 1720 from the cabinet and remove the top panel to gain
access to the mixer and output board PM342, and the low level board PM341.

(2)  Set the front panel METER swith to RF.
(3) Set the CONTROL switch to SYNTH,

(4)  Set the MODE switch to RTTY TEST, or to CW and close the key (connected
to the front panel jack, or interconnect 1TB16 pins 7 and 8 - fig. 3).

(5)  Set the TUNE/MUTE/OPERATE switch to TUNE.

3-1
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(6)  Set the VOX/PTT/TX switch to TX.
(7)  Set the frequency switches to display the required operating frequency.

(8)  Ensure that the voltage selector on the rear panel is correctly set to suit the
local source of supply.

(9) Set the MA,1720 SUPPLY push-button to ON and depress the RESET button.

(10) Adjust R204 on the low level board PM341 for a maximum indication on the
front panel meter. Note the level indicated.

(11)  Set the TUNE/MUTE/OPERATE switch to OPERATE HIGH and check that the
output level indicated on the front panel meter is within plus or minus 0. 5dB
of the level noted at step (10).

(12) Adjust R70 on the mixer and output board PM342 for an indication of -5dB
on the front panel meter.

(13) Set the SUPPLY push-button to OFF, replace the top cover on the MA. 1720,
and return the drive unit to the cabinet.

TA.1810 Linear Amplifier

7. (1)  Remove the power supply panel to obtain access to the muting unit M5564.
(2) Remove the muting unit cover and check that the internal link in the muting

unit is set for ~6dB attenuation. (Connections within the muting unit are given
in Chap. 2 of the TA.1810 manual.)

(3) Replace the muting unit cover.

(4) Remove the Pozidriv screw securing the angle bracket, mounted on the front
edge of one bank of power supplies, and pull the bank of power supplies forward.

(5) Check that the mains voltage selector on each power supply is set to suit the
local source of supply.

(6) Return the bank of power supplies to the cabinet and replace the Pozidriv
securing screw.

(7)  Repeat (4), (5) and (6) for the other bank of power supplies.
(8) Replace the power supply panel.

MA, 1004 Feeder Matching Unit

8. (1)  Withdraw the MA,1004 from the cabinet and remove the top cover.
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2)

)

4)

Check that the voltage tappings on the Power Supply Unit are correctly set
to suit the local source of supply.

Ensure that the 'Servos off' link LK1 on the Tune PCB PS559 of the MA ,1004

is not made.

Replace the top cover and return the Feeder Matching Unit to its position in
the Cabinet.

NOTE: One of the screws securing the top cover of the MA,1004 is longer than the

others and is located in the slotted hole in the centre of the cover.

VSWR Warning Facility

9. The VSWR warning board on the TA.1810 linear amplifier will give an indication
(to an external position) when the reflected power of the amplifier exceeds a
pre~determined level. If this facility is connected calibration should be carried out as

follows:~
M
)

)

(4)

()

Tune the system as detailed in Chapter 2.

Switch OFF a number of RF Power Modules until the forward power
corresponds with the required reflected power.

Lower the TA.1810 meter panel and set the CAL/NORMAL switch inside the
meter panel to CAL.

Adjust the pre-set control 11AR12 inside the meter panel until the VSWR
warning signal is just given at this level (i.e. lights an external lamp or
operates an external buzzer).

Return the CAL/NORMAL switch inside the meter panel to the NORMAL
position and replace the TA,1810 meter panel.

EXTERNAL CONNECTIONS

10. A summary of external control signals which may be applied to the transmitter
terminal from an external control panel is given in Table 1. Table 2 lists the

outputs from the transmitter terminal which may be used to indicate transmission state to an

external position. Refer to Appendix 2 for remote or extended control connection details.
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TABLE | - INPUTS

Connection

89/1

T892

88,12

Function

Tune

Servo Off

Reduced Power

Signal ON

Condition
Earth
ov

+12V

Signal OFF

Condition

Open Circuit

+12V or
Open Circuit

ov

Action

Reverts the MA1004 to
the tune condition.

Switches off the servo
motors in the MA1004

Resets the latching
circuit in the TA 1810
Overload Unit to remove
the Reduced Power Signal

TABLE 2 - OUTPUTS

Connection Function

TB8/3 Ready

T88/11 Fault

TB8/10 Reduced Power

TB9/6 V.S.W.R.
Warning

TB9/3 External Ready

TB9/4

Signal ON
Condition

ov

ov

+H2V

+12V

Suitable for
connection to a

24V 55mA bulb

Signal OFF

Condition

+12V

+12V

ov

ov

Action

Indicates that the
MA1004 has completed

tuning.

Indicates a fault in the
MAT1004 or a main
contactor fault in the
TA1810.

Indicates that the trans-
mitter Terminal is oper-
ating on reduced power.

Activates external warn-
ing circuit when Trans-
mitter Terminal is oper=
ating into excessive
V.S.W.R.

Lights external lamp.

TTA.1860
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CHAPTER 4

Cct.

tef.

Value

Description

Racal Part
Number

Manufacturer

“onnectors (see Fig. 2)

PL29

PL30

PL32 500
PL33

SK33 500

SK34

SK35

SK36

SK37

TA.1860

37-Way Plug, free
Shell

Retainer

25-Way Plug, free
Shell

Retainer

Coaxial Plug, free
15-Way Plug, free
Shell

Retainer

Coaxial Socket, free
15-Way socket, free
Shell

Retainer

Sleeve Marked 15K34
3-Way socket, free
Clamp, right angle
Sleeve marked 15K35
15-Way socket, free
Shell

Retainer

Sleeve marked 15K36
3-Way socket, free

Clamp right angle

916507
918105
914246

916489
914299
914245

900038
909729
912760
914244

912258
900905
912760
914244
906387
919694
919696
922490
900905
912760
914244
923142
919694

9219696

Cannon DC37P
Cannon DC51215-1
Cannon DC51222-1

Cannon DB25P
Cannon DB51213-1
Cannon DB51221-1

Transradio BN1/5
Cannon DA15P
Cannon DA51211-1
Cannon DAS51220-1

Transradio BN2/58
Cannon DA15S
Cannon DA51211-1
Cannon DA51220-1
Hellerman P75

Amphenol
62GB56T8-3.35
Amphenol
62GB-711-8-3.3S

Cannon DA15S
Cannon DA51211-1
Cannon DA51220-1
Hellerman P55

Amphenol
62GB56T78~3.35
Amphenol
62GB-711-8-3.35



g:ff: Value Description Rat T;j Ra;zLZ::f Manufacturer
Miscellaneous

Cable, coaxial Uniradio UR43 904628

Cable, coaxial Uniradio UR43M 923686

Cable, coaxial Uniradio UR67 904629

Cable, coaxial Uniradio UR107 914984

Cable, coaxial Uniradio UR110 919158

Cable, coaxial RF RG141A/U 917764

Cable 2-core screened 7/0076 908445

Cable 3-core screened 16/0.2mm 900716

Fanning Strip 921445 Klippon MF2/12

NOTE: The details of the remaining items shown on Fig. 2 will be found in the Components
List of the TA.1810 under the heading of cabinet Assembly Chassis.

TTA.1860
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CONTENTS
INTRODUCTION Para. 1
INTERCONNECTING DIAGRAM: ANTENNA TRANSMIT/RECEIVE
SWITCHING Fig.1
INTRODUCTION
1. When a TTA. 1860 Transmitter Terminal is used in simplex mode with an RA. 1771

or RA.1772 Receiver, it is necessary to switch the common antenna between the
transmitter and the receiver. This is achieved by an MA.295 Antenna Changeover Unit
controlled by a muting circuit within the MA.1720 Drive Unit, which forms part of the

transmitter.
2. When the Drive Unit is muted, the antenna is connected to the receiver, and a

muting circuit within the receiver is de-muted, allowing the receiver to operate.
When transmission is required, the drive unit is de-muted, the antenna is switched to the

transmitter, and the receiver is muted.

3. This Appendix shows the connections between the MA, 295 and the transmitter and
receiver. Separate handbooks are available for the receiver and the MA,295.

TTA.1860 App.1 Page 1
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CONTENTS

INTRODUCTION Para. 1
WIRING TABLE

INTRODUCTION

1. When a Transmitter Terminal is operated by a remote or extended control system,

control inputs are made to terminal blocks at the base of the cabinet. The terminal
blocks are wired to connectors at the rear of the MA. 1720 Drive Unit. This Appendix lists
the wiring connections between the terminal blocks and the MA, 1720,

WIRING TABLE
CABLE RUN
FUNCTION

FROM TO
1SK 38-1 1TB10-1 )

-2 -2 )

_3 -3 ) x 10kHz

-4 ~4 )

-5 -5 )

-6 -6 )

7 -7 ) x TkHz

-8 -8 )

NOTE: Socket 1SK38 mates with MA. 1720 PL3
Plug 1PL29 mates with MA. 1720 SK2

App.2 Page |
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CABLE RUN

FUNCTION
FROM TO
1SK38-9 1TB10-9 )
-10 -10 )
-1 -1 ) x 100Hz
-12 -12 )
-13 1TB11-1 )
-14 -2 )
15 -3 ) x 10MHz
-16 -4 )
-17 -5 )
-18 -6 )
.19 -7 ) x 1IMHz
-20 -8 )
=21 -9 )
-22 -10 )
-23 -1 ) x 100kHz
-24 -12 )
1PL29-1 1TB12-1 Spare
-2 -2 Spare
-3 -3 1.5.8. Control
-4 -4 Spare
-5 -5 High Power Control
-6 -6 =16dB Control
-7 -7 Key Supp. Conirol
-8 -8 Vox Control
-9 -9 Extended Tx. lamp
-10 -10 Extended Reset
=11 -11 Extended Tune
-12 -12 Extended Reduced Power
-13 1TB13-1 Extended 'In lock’
-14 -2 Remote 'On’
-15 -3 Extended mode control
-16 -4 -7V
-17 -5 +5V
-18 -6 +20V
=19 -7 Local PTT

NOTE: Socket 1SK38 mates with MA. 1720 PL3
1PL29 mates with MA, 1720 SK2

Plug

TTA.1860

App.2 Page 2



TTA.1860

WIRING TABLE (Contd)

CABLE RUN
FUNCTION
FROM TO
1PL29-20 1TB13-8 RTTY Test
=21 -9 RTTY
-22 -10 LSB Control
-23 -1 Low Power Control
-24 -12 -26dB Control
-25 1TB14~1 -6dB Control
-26 -2 Key -6dB Control
-27 -3 Spare
-28 -4 Extended 'EHT ON'’
-29 -5 Extended 'STANDBY ON'
-30 -6 Extended 'Reset' lamp
=31 -7 Extended 'Ready' lamp
-32 -8 Extended 'Mute'
-33 -9 Extended 'ON’
-34 -10 Extended PTT
-35 =11 ov
-36 -12 +12V
-37 1TB15-1 Remote PTT

NOTE: Socket 1SK38 mates with MA., 1720 PL3
1PL29 mates with MA, 1720 SK2

Plug

App.2 Page 3



1 1TkW LINEAR AMPLIFIER
TYPETA.1810

REF: WOH 3037
ISSUE: P

April 87 — 25



BERYLLIUM OXIDE -~ SAFETY PRECAUTIONS

INTRODUCTION

The following safety precautions are necessary when handling components which contain Beryl-
lium Oxide. Most RF transistors contain this material although the Beryllium Oxide is not
visible externally. Certain heatsink washers are also manufactured from this material.

PRACTICAL PRECAUTIONS

Beryllium Oxide is dangerous only in dust form when it might be inhaled or enter a cut or
irritation area. Reasonable care should be taken not to generate dust by abrasion of the bare
material.

Power Transistors

There is normally no hazard with power transistors as the Beryllium Oxide is encapsulated
within the devices. They are safe to handle for replacement purposes but care should be
exercised in removing defective items to ensure that they do not become physically damaged.

They MUST NOT:

(a) be carried loosely in a pocket, bag or container with other components where they
may rub together or break and disintegrate into dust,

(b) be heated excessively (normal soldering is quite safe),

(c) be broken open for inspection or in any way abraded by tools.

Heatsink Washers

Heatsink washers manufactured from Beryllium Oxide should be handled with gloves, cloth or
tweezers when being removed from equipment. They are usually white or blue in colour
although sometimes difficult to distinguish from other types. Examples of washers used are
917796, 917216 and 700716.

They MUST NOT:
(a) be stored loosely,
(b) be filed, drilled or in any way tooled,

(c) be heated other than when clamped in heatsink application.

DISPOSAL

Defective and broken components must not be disposed of in containers used for general refuse.
Defective components should be individually wrapped, clearly identified as "DEFECTIVE
BERYLLIA COMPONENTS" and returned to the Equipment Manufacturer for subsequent disposal .

Broken components should be individually wrapped and identified as "BROKEN BERYLLIA COM-
PONENTS". They must not be sent through the post and should be returned by hand.



MEDICAL PRECAUTIONS

If Beryllia is believed to be on, or to have entered the skin through cuts or abrasions, the
area should be thoroughly washed and treated by normal first-aid methods followed by subse-
quent medical inspection.

Suspected inhalation should be treated as soon as possible by a Doctor - preferably at a
hospital .
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Frequency Range
Power Output

Output Impedance

Intermodulation Products

Harmonic Radiation

Wideband Noise

Input Level

Input Impedance

Supply

TA.1810

TECHNICAL SPECIFICATION

1.6 to 30.0MHz
1KW + 1dB p.e.p. and C. W,

50 ohm (will operate at full power into
3:1 V.S.W.R. when operating with
MA1004 Feeder Matching Unit).

35dB below 1 tone 1,6 to 10MHz in a
standard two tone test,

25dB below 1 tone 10.0 to 30mHz. in a
standard two tone test.

Better than -43dB below p.e.p. when
operating with MA1004 or MA1034 filter

units.

125dB below p.e.p. in 3KHz bandwidth -
with Drive Unit muted.

25mW - 200mW nominal + 1.5dB over the

frequency range.
50 ohm

210-250V single phase 47-60Hz.
Consumption 5.5KVA.

Tech. Spec.1



ALTERNATIVES

Certain recommended citernative components are listed below. These alternative com-
ponents may be used when the appropriate item given in the following components list is
no longer available.

Cct. . L Tol. Racal Part
Ref. Value Description Rat. % Number Manufacturer
Page 8.33 LOW LEVEL BOARD (PS351)

5ATR15 2N3553 928074 RCA

5ATR16 2N3553 928074 RCA

S5ATR20 2N3553 928074 RCA

5ATR22 2N3553 928074 RCA

Page (i)
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CHAPTER _1

INTRODUCTION

1. The TA.1810 is an all solid-state wideband linear amplifier which operates over the

frequency range 1.6/AHz to 30MHz. The output power (1kW total) is obtained by
combining the 125W outputs of eight identical plug-in modules in a passive combining
network.

2. The amplifier, complete with power supplies etc, is mounted in a floor standing
cabinet, the top section of which contains space for fitting associated drive
equipments and filter/feeder matching units (para.5). The amplifier operates from a 210/250V
single phase AC supply, and internal regulation (up to +6%) is provided, as are all necessary

cooling and air filtering facilities, B

3. Installation is extremely simple (see Chap.3). For fixed station operation it is not

essential to fix the cabinet directly to the floor, since it can be free standing if
required, (see CAUTION on page 3-1). Alternatively the cabinet can be bolted permanently
to the floor. Electrical connections i.e. audio, keying and AC supply are made to terminals
in the bottom rear of the cabinet, the RF output connector is situated at the top rear.

ASSOCIATED EQUIPMENTS

4, The TA.1810 amplifier is designed to operate primarily with the Racal MA.1720

(Synthesized) or MA.7917 (Channelized) Transmitter Drive Units. It can, however,
be used in conjunction with any HF exciter with a nominal 100mW output over the required
frequency range.

5. Connection to an external antenna should be made via one of two alternative units,
dependent upon the type of antenna to be used, viz

(i) For operation into a wideband antenna, cut dipole, or any other antenna
which will normally present a V, S.W.R, better than 3:1 at the operating
frequency, the Racal Feeder Matching Unit Type MA.1004 is recommended.
This is a fast-acting automatically-tuned unit which ensures maximum
power transfer into the antenna at all frequencies, and at the same time
provides a high degree of attenuation to harmonic frequencies.

(it) When operating into a whip or long wire antenna with an associated
aerial tuning unit, the Racal Filter Switching Unit (Type MA.1034) is
required. This unit is a simpler device thanthe MA.1004, and provides
harmonic attenuation; impedance matching is provided by the external
A.T.U,

6. The TA.1810 cabinet assembly is designed to include, as required, any combination

1-1
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of exciter (MA.1720 or MA.7917) and output filtering/matching unit (MA.1034 or
MA.1004) thereby providing an overall self-contained, fully automatic, solid state H.F.
transmitter,

COMPOSITION OF THE TA.1810 AMPLIFIER Fig.1-1

7. This section lists the units, modules and printed-circuit (p.c.) boards which form
the TA.1810 linecr amplifier. Detailed technical descriptions are given in Chap.5.

Prefix Codes
8. Prefix codes are given to each unit or module and to each board in a unit or module

as listed below. As an example, the complete reference for resistor Rl of a board
A in sub-unit No. 5 is 5ART. Prefix codes are shown encircled on illustrations.

PREFIX CODES

___i(i’:r:jlex Unit, Module or P.C. Board Type No. Quantity Used C'r;?; ?\;Z?rom
] Cabinet Assembly TA.1810 ] 30
Containing
None Power Supply Module MS. 64 ! h
None Power Supply Module MS. 64 eac )
None Power Supply Module MS. 64 Four identical 25
pPY Modules.
None Power Supply Module MS. 64
None R.F., Power Module MM. 420 8 g 21
) (%2 ]
Consisting of <w
4 Stabilizer Module M S.440 8 (total) < 8 27
Containing =>0
4A P.C. Board PS.313 8 (total) | £ &= | 27
5 R.F. Amplifier Module MM. 320 8 (total) |2 = &5 21
Containing 2 ? %
S5A Low Level Board PS.351/PS.314 8 (total) | = o, & 13
5B High Level Board PS.315 8 (total) |~ O 15
5C Protection Board Ps.251 8 (total) | = | 19
5D V SWR Board PS.316 8 (total) | 1 O | 7
6 Combining Unit MS. 441 1 23
Containing
6A P.C. Board A PS.252 1
6B P.C. Board B PS.252 1
7 Splitter Unit MS. 444 1 1
Containing
7 P.C. Board PS.318 1
1-2
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PREFIX CODES (Continued)

Circuit Diagram

Code Unit, Module or P.C, Board  Type No. Quantity Used Fio No.

8 Distribution Amplifier MS .442 2 3
Containing

8 P.C. Board PS.319 2 (total)

9 Overload Unit MS .443 1 5
Containing

4 P.C. Board PS.322 1

10 Cabinet VSWR Unit MS .447 1 7
Containing

10 P.C. Board PS.317 1

11 Meter Panel Assembly MS.445 1 %
Containing

A VSWR Warning P.C. Board PS.446 1 11

12 Muting Unit MS.564 1 33
Containing

12A P.C. Board PS.565 1

MM, 420 RF POWER MODULE VARIANTS

9.

MM.420/2 and MM.420/3 as given in Table 1.

Four versions of the RF Power Module are available, designated MM.420, MM, 420/1,

TABLE 1
R.F. Power Module MM. 420 MM . 420/1 « ‘MM. 420/2 MM. 420/3 -
Consisting of
Stabilizer Module MS . 440 MS . 440 MS . 440 MS . 440
Containing
P.C. Board PS.313 PS.313 PS.313 PS.313
R.F. Amplifier Module | MM, 320 MM, 320/1 MM.320/2 MM .320/3
Containing
Low Level Board PS.351A/ PS.3518/ PS.351A/ PS.3518/
PS.314A PS.314B PS.314A PS.314B
High Level Board PS.315 PS.315 PS.315 PS.315
Protection Board PS.251 PS.251 PS.251 PS.251
VSWR Board PS.316 PS.316 PS.316 PS.316

* Note MMA420/T and MM420/3 are special versions and are NOT fitted in the standard TA.1810.

See Para, 10

TA.1810




EXPLANATION OF VARIANTS

10. (1) T.e MM .420 has normal a.g.c. characteristics (given by the 'A' version of
the low level board) and uses power transistors Racal Part Number 923126
(TR.1 to TR.4, TR.7 to TR.10) and 4.7Q resistors (R.18 and R.36) in the high

level board.

(2) "The MM420/1 is a special version with long time constant a.g.c. character-
istics ('B' version of tne low level board) and uses power transistors Racal Part
Number 923126 (TR! to TR4 and TR7 to TR10) and 4.7Q resistors (R18 and
R36) in the high level board. It is otherwise identical to the MM420/3.

(3) The MM .420/2 has normal a.g.c. characteristics and uses power transistors
Racal Part Number 926524 (TR.1 to TR.4, TR.7 to TR.10) and 2.2Q resistors
(R.18 and R.36) in the high level board.

(4) "The MM420/3 is a special version with long time constant a.g.c.
characteristics ('B' version of the low level board) and uses power transistors
Racal Part Number 926524 (TR1 to TR4 and TR7 to TR10) and 2.2% resistors
(R18 and R36) on the high level board. It is otherwise identical to the MM420/1

(5) "The Standard TA1810 may be fitted with MM420 or MM420/2 RF Power Modules
and these are directly interchangeable (See para.12). The MM420/1 and
MM420/3 are used for a specialised application and are NOT fitted in the
standard TA.1810. The MM420/1 and MM420/3 are directly interchangeable
(See para. 12),

REPLACEMENT OF POWER TRANSISTORS

11. It is essential that the correct type of power transistor (and associated resistor) is
replaced in @ module in accordance with para.10 and Components List, pages
8-18 and 8-20. Power transistor types must not be mixed in a module.

MIXING OF MODULES

12. "When issued from t..e factory the standard TA.1810 is fitted with one version of the
RF Power Module throughout, either MM420 or MM420/2.

RF modules MM420 and MM420/2 cre directly interchangable and can be mixed without

limitation in a standard transmitter. Modules MM420/1 and MM420/3 are also directly

interchangeable and can be mixed in the special long time constant version.

IDENTIFICATION OF MODULES

13. Modules are identified on plates fitted at tiie rear of the module, which can be seen
when a module is removed from the cabinet.

1-4
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THE R.F. CIRCUITS Fig. 1.2

14, A block schematic showing the RF path and the RF levels within the RF circuits is
given as Fig. 1.2. These circuits are now described in more detail, The nominal RF
levels appearing at each stage are also shown. The RF input from the associated transmitter drive
unit is fed, via the Muting Unit, into the splitter unit which provides a separate output to each
distribution amplifier, The distribution amplifiers each provide four buffered outputs at 50 ohm
with a nominal gain of 3dB from the input to each output. The four outputs from each amplifier
are fed, via 50 ohm coaxial lines, to the inputs of the MM.420 RF power modules. The 125W
output from each RF module is fed, via 50 ohm coaxial lines, to inputs on the combining unit

MS.441,

15. The module outputs are combined two at a time in hybrid stages. The first four

hybrid stages provide four 250W outputs which are combined in two further hybrid
stages to produce the two 500W outputs. The two 500W outputs are available separately at
50 ohm impedance, at a patch panel. During normal operation both outputs are connected
to the final hybrid transformer to produce a combined output of TkW.

16, The gain characteristics of each module are maintained at similar values, via

automatic level control circuits. In addition electrical path lengths, including
coaxial cable lengths, are similar for each circuit. These provisions ensure that the phase
and amplitude characteristics of each path are similar, thus allowing the combining unit to
function at optimum efficiency.

17. The complete amplifier is wideband, therefore no tuning or moving parts are
involved.

18. The output from the combining unit is normally fed v'a an MA.1004 or MA.1034

unit (see para.5) which, in turn, feeds the V.S.W.R. unti Type MS.447. The
V.S.W.R. unit monitors the forward and reflected output power from the amplifier and
provides visual indication on the meter and an external warning voltage should a pre-
determined reflected output power level be exceeded.

19. The automatic level confrol circuits (para.11) also provide prote ction by
automatically reducing power if a mismatch impedance occurs at the module
outputs,

20. The overload unit Type MS.443 (shown on Fig. 1.4) automatically monitors the

operational state of the amplifier and provides an external signal if unbalanced RF
inputs are fed to the combining unit, or if any MS64 power supply unit fails (See Chapter 5
for a detailed description).

POWER SUPPLY DI STRIBUTION Figs.1.3 and 1.4

21. Each 500W amplifier is provided with its own power supply which can be
independently switched. Each power supply consists of two identical DC power

supply units Type MS64 whose outputs are paralleled to provide DC supplies to each bank

of four RF modules. Associated with each RF module is a Stabilizer Module M S.440 which

TA.1810



forms part of the Type MM420 Amplifier. Each MS 440 module provides a stabilized DC
output to each RF module under varying AC conditions and includes a fast current trip

circuit to protect the RF circuits if an overload occurs. The DC voltage and the current taken
by each module can be monitored at the amplifier meter panel.

OPERATIONAL FEATURES

Active Standby Philosophy

22. The TkW amplifier TA. 1810 consists basically of two 500W amplifiers, each
comprising four 125W RF modules. Each 500W amplifier is mechanically and

electrically independent of the other: At the final hybrid stage of the combining unit

the two 530W outputs are combined to give 1kW. The final hybrid stage can

be by-passed by external patching, allowing one amplifier to continue to function and

provide 500W output, regardless of condition, of the second 500W amplifier.

23. The operational flaxibility of the two 500W amplifiers is increased by using eight

independent RF modules each providing 125W output. As the outputs of the
modules are combined, (not parallelled) they are isolated from each other electrically.
Therefore an operational module is not affected by o defective module even if the defect is
a short-circuit, open circuit or any other fault condition. In addition, a defective module
can be unplugged and replaced while the remainder of the modules continue to operate. The
only effect on transmission due to a defective module will be a small reduction in output
power (of the order of 1.5dB).

24, This extremely important feature together with the ability to transmit temporarily

with only one 500W amplifier in use (para.17) ensures an overall equipment
reliability very much greater than that obtained using conventional transmitters, giving a
'lost transmission time' due to faults that is extremely small.

25. It should be noted that when a failure of one 500W amplifier occurs the radiated

power is reduced from TKW to 250W until the output connector is transferred
(patched) to the still functioning 500W out!2t. Until patching is carried out 250W is diss-
ipated internally in the combiner (which is continuously rated) allowing only 250W to appear
at the output. Patching for 500W output can be carried out at a suitable break in trans-
mission; approximately 30 seconds is required for this operation.

Operating Indicators on Modules

26, Each module can be switched off separately at its own front panel. The operating

state of each module is indicated by two front-panel lamps. The illumination of
the green lamp shows the presence of the D.C, supply; the white lamp illuminates when the
module is providing an RF output. A faulty or weak module is indicated by a lower level of
illumination when compared with the remainder of the indicator lamps.

Metering and Monitoring
27. The Metering panel (MS445) allows metering of the 30V and 20V DC supply

1-6
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voltages, and the 30V supply current to each module. In addition the input RF power
level and the forward and reflected output power levels are indicated. Front panel monitoring
is provided for all module outputs, each 500W output and the TKW output, via 50 ohm BNC
connectors.

COOLING

28. Forced air cooling is built into the amplifier cabinet. Two similar blowers are

fitted at the bottom of the cabinet for cooling the RF modules, a third is located
at the top rear of the cabinet and provides general cooling for the units fitted at the top of
the cabinet. The total air flow from each blower fitted to the base of the cabinet is
approximately 220cfm ot 1.3W.G.

29. When the standard version of the cabinet is used air is taken in from the front via

the filter panel which covers the power supply units at the bottom of the cabinet,
and is exhausted at the rear of the cabinet. When a ducted system (to special order) is
required the air filter is fitted at the rear of the cabinet and inlet and outlet ducting are
bolted to the rear cabinet skin.

30. The air flow system is not interlocked with the electrical system since all RF modules

are individually protected against overheating. The RF modules will operate for a
considerable period of time (dependent on ambient temperature) with both blowers
inoperative, This means that the equipment can be operated satisfactorily for several minutes
with a module removed and a consequent loss of air through the gap created.

1-7
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SE

INTRODUCTION

CHAPTER 2

1. It is assumed that the installation procedure described in Chapter 3 has been carried
out, i.e. all units are mounted within the cabinet assembly, and all external

wiring connections made in accordance with the appropriate terminal technical manual .

Initially, the Setting-Up Procedure given in paras.3 to 5 should be carried out in conjunction

with the Operating Procedure.

OPERATING PROCEDURE

2, Switching on is achieved as follows:~

(i)

NOTE:

(ii)

(ifi)

(iv)

TA.1810

Set the amplifier control switch to ON for 'local’ operation, or to
REMOTE.

When REMOTE is selected the amplifier is switched on from an external
source by a 12V line. Switching is normally carried out from the MA.1720

Drive Unit when this unit is fitted.

Check that the blower at the top of the cabinet operates when ON is
selected.

Set the two front panel circuit breakers on the TA.1810 to ON. This
immediately energizes the blowers and switches on all the supplies to the
overall amplifier. In this condition the individual RF modules are not
muted. To mute them externally it is necessary to apply an external earth
connection to TB? pin 10.

Switch ON all the RF modules via their respective front panel switches,
and note that all green lights are illuminated.

Check that the 20V and 30V supplies are present at all modules as
indicated on the appropriate meter. Monitor the individual module
currents on the switched meter and ensure they indicate approximately
equal values, when an RF output is being supplied.

2-1



SETTING-UP PROCEDURE

3. Ensure that the Splitter Unit attenuators are set to 0dB (i.e. SK1 linked to pin 13;
pin 10 linked to pin 9).

4, Terminate the RF output connector on the TA.1810 with a TkW 50 ohm resistive load.

5. Feed in a CW drive signal, in the frequency range 1.6 fo 30 MHz, to PL28.

Adjust the drive level, in conjunction with the Muting Unit attenuators, for
an input power of 25 mW as monitored on the Meter Panel, Refer to the table below for
the Muting Unit attenuator settings:

B Pins linked on Att .
Muting Unit enuation
8 and 10
14 and 13 0dB
8 and 11
15and 13 3dB
8and 9
12 and 13 6dB
8 and 11
15and 9 9dB
12 and 13 |
6. Ensure that the clear lamps on the eight RF modules are glowing at approximately
equal brightness.
7. Monitor module currents at the front panel meter and ensure that they all indicate

approximately 12A and that in no case is 15 amps exceeded. Currents will be
lower at the LF end of the band, and highest at midband, but at any one frequency setting,
individual module currents should be similar.

8. Switch-off, disconnect dummy load and connect antenna.

9. For system operation refer to the appropriate system handbook.

TA.1810



500W RF Output

10. If it is required to operate the TA,1810 as two separate 500W amplifiers, i.e. for
maintenance purposes, the following procedure should be adopted.

(1)  Switch off the linear amplifier.
(2) Remove the front panel of the Power Supply.

(3) Disconnect the plug mating with 8SK5 on the Distribution Amplifier
not required for traffic.

(4)  Connect the plug, disconnected in (3), to the Dummy Load 15K29
which is located on the hinged mounting plate.

(5)  Switch off the circuit breaker on the amplifier section not required
for traffic,

(6)  Lower the meter panel to its fullest extent by removing the retaining
arm and allowing the meter panel to rest gently on its hinges.

(7) Disconnect the output lead from the 1TkW output.

(8) Disconnect the output lead from the required 500W output and use the
Combiner Patch Lead Assembly BA 604047 supplied with Accessory Kit
CA.607, to connect the required 500W output to the output lead
disconnected in (7).

Note:This is important to maintain the pre-programmed line selection when the
linear amplifier is used in pre-programmed systems e.g. with the MA.,7917
Exciter or the MA . 1034A Filter Switching Unit.

(9)  Switch on the amplifier and operate normally.
(10) The other half of the amplifier may be operated for test purposes
by connecting a dummy load to the 500W RF output socket and a

Signal Generator to the appropriate Distribution Amplifier input
socket.

TA.1810



CHAPTER 3

GENERAL

1. The equipment is shipped with the RF modules and the power supply units packed
separately. Unpacking and fitting instructions are given in paras. 8, 9 and 10.

FLOOR MOUNTING

2. The cabinet is provided with floor standing fitments and need not be permanently
fixed to the floor. If a permanent fixing is intended, the feet provided should be
removed and the base screwed to the floor.

CAUTION: When the cabinet is not fixed to the floor only one power unit should be
withdrawn at any one time to avoid the danger of the cabinet toppling.

MAIN EARTH
3. An earth strap should be connected between the earth point in the base of the

cabinet and the main station earthing system.

POWER AND SIGNAL CONNECTIONS

Mains Supply

4. A single phase supply at 6kVA maximum is required. Line, neutral and earth
connections are made in the rear of the cabinet at the bottom (TB1 Pins 1, 2

and 3 respectively). Each MSé4 Power supply has an individual mains selector plug. This

should be set to the voltage appropriate to the incoming mains supply.

Antenna Connection

5. This is made to the RF output connector (Type C) at the top rear of the cabinet.
UR 102 (50 ohm) cable is recommended.

Audio and Keying Inputs

6. These connections to the associated drive unit (if fitted) should be made to TB16
at the bottom of the cabinet in accordance with the following table, using the
fanning strips provided.

NOTE: For further information refer to the associated terminal technical manual.

TA.1810



TABLE OF AUDIO/KEYING CONNECTIONS

TB16 pin
; ; Audio 1
3 Screen
4 ) .
5 ) Audio 2
) Screen
7 ) Ke
g )
9 ) Earth
10 ) sk
1)
Miscellaneous External Connections 12 Earth
7. Interconnections required between the TA.1810 and units such as the MA. 1720 Drive

Unit and the MA. 1004 Feeder Matching Unit will be found in the associated terminal
technical manual.

FITTING THE RF MODULES

8. The eight RF modules are packed in pairs. Carefully unpack them and slide one

into each of the eight compartments in the cabinet. Signal and power connectors
on the rear of the RF modules will mate with fixed connectors at the rear of the cabinet as
the modules are slid into position. Secure each module with the two quick-release fasteners
attached to the front panels.

FITTING THE POWER SUPPLY UNITS

9. The four power supply units are packed in pairs into specially strengthened cases.
After removing the lids, study carefully the unpacking instructions attached to the

underside of the lids. ‘
NOTE: Failure to observe these instructions may result in the units being damaged.

10. To fit the power supply units into the cabinet proceed as follows:-

(1) Remove the power supplies panel from the front of the cabinet by
releasing the eight quick-release screws.

(2) Remove the Pozidrive screw (marked 'A’ in Fig. 3.1) which secures each
power supply unit mounting panel to the front edge of the cabinet, and
withdraw one of the panels to its full extent.
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NOTE: All connections to the connectors on the inside of the lower rear panel (e.g. the
audio and keying inputs) should be made at this stage because the rear panel is
not accessible from the front of the cabinet once the power supply units have
been fitted. However,access may be gained from the rear by removing the four
fixing screws and hinging down the lowest rear skin.

©)

(4)

(5)

(6)

)

(8)

Remove the lower three Pozidrive mounting screws from one of the power
supply units and unsarew the upper three Pozidrive screws approximately
1 .

7 inch.

Position the power supply unit on the lower half of the mounting panel by
passing the three Pozidrive screws through the three keyhole slots (marked
'A' in Fig. 3.2) in the mounting panel and sliding the power supply unit

back into the smaller section of the keyholes.

Insert the lower three Pozidrive mounting screws at positions 'B' in
Fig. 3.2 and fully tighten all six screws.

To fit the upper power supply unit, repeat operation (3) and lower the
power supply unit into the three slots (marked 'C' in Fig. 3.2) at the
top of the mounting panel. Insert the lower three Pozidrive screws at
positions 'D' in Fig. 3.2 and fully tighten all six screws.

Lay the connecting cable harness along the chassis stiffener (marked 'E'
in Fig. 3.2) and connect it to the power supply units as follows:~-

Cable with red or orange sleeve: +ve 36V terminal
Cable with black sleeve: -ve 36V terminal
Orange leads: +ve 42V terminal
Green leads: E terminal
Blue leads: N terminal
Brown leads: L terminal

Clamp the cables to the front of the power supply units using the 'P' clips
provided.

NOTE: The right hand units utilize one 'P' clip per unit and the left hand units

(9)

(10)

(11)

TA.1810

utilize two 'P' clips per unit (see Fig. 3.1).

Slide the assembled unit into the cabinet and secure it with the Pozidrive
screw ('A' in Fig. 3.1).

Withdraw the other power supply mounting panel to its full extent and
repeat operations (3) to (9) inclusive.

Re-fit the power supplies panel to the cabinet.
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CHAPTER 4

INTRODUCTION

1.  The following paragraphs briefly describe the function of the units and sub=units which
constitute the TA,1810 Linear Amplifier; detailed technical description are given in

Chapter 5.

CABINET ASSEMBLY

2.  As detailed in Chapter 1, the sub-assemblies contained in the TA.1810 cabinet are
the Splitter Unit, Distribution Amplifiers, Overload Unit, Cabinet V.S.W. R, Unit,
Muting Unit and Meter Panel.

Muting Unit MS 564

3. The Muting Unit provides muting of the r.f. drive signal to the Splitter Unit. On
de-mute, it ensures that the r.f, drive level is restored at a controlled rate,

Splitter Unit MS444

4.  The Splitter Unit is a passive network providing two separate outputs of equal
amplitude and phase to the Distribution Amplifiers. The RF input level is sampled
at the Splitter Unit, and the output is fed to a metering circuit on the Meter Panel.

Distribution Amplifier MS 442

5.,  Each Distribution Amplifier provides four separate and isolated RF outputs to a bank
of four RF Power Modules. Each unit contains four buffer amplifiers each with an
approximate gain of 3dB.

Overload Unit MS443

6. The Overload Unit provides a reduced power warning signal in the event of failure

of a power supply or an RF Power Module. The unit also provides a 'fault’ signal if
there is either a total supply failure whilst the main contactor is still made or a 'fault'signal
is received from an associated unit, such as the MA. 1004 Feeder Matching Unit.

Cabinet V,S.W.R. Unit MS447

7. The Cabinet V.S.W._R. Unit monitors the forward and reflected powers on the RF output
feeder and provides d.c. outputs to the metering circuit on the Meter Panel MS 445,

Meter Panel MS445

8. The Meter Panel contains two meters and associated switches to provide an indication
of the voltages applied to, and the current drawn from the 30V supply by, each RF
Power Module. The RF input power and the Forward and Reflected RF output power of each

4-1
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module is also indicated. The Meter Panel also contains V.S.W,.R. Warning Board which
comprises a trip circuit operated by theV,S. W, R. Unit reflected power line. The trip
circuit can be used to operate a fault line to a suitable internal circuit.

RF POWER MODULE MM 420

9. The RF Power Module Type MM 420 is an all solid-state wideband linear amplifier
capable of delivering at least 125 Watts over the frequency range of 1.6MHz to

30MHz.

10. The complete module consists of a basic RF Amplifier Type MM320 and a power

stabiliser unit Type MS.440. The two units consisting of printed circuit boards
mounted on finned castings are bolted together in line to form a complete plug-in unit.
When required they can be readily separated, for example, when replacing a faulty
stabiliser unit.

11. Eight complete modules (MM 420) are used in the TA. 1810 Linear Amplifier and
each module plugs directly into the TA. 1810 cabinet. Particulars of variants of
modules are given on page 1-3.

RF Amplifier Type MM, 320

12, The RF Amplifier Type MM. 320 consists of a Low Level Board and High Level Board

which make up the basic RF amplifier together with two associated printed circuit
boards, namely a VSWR Board and a Protection Board. A block diagram of the amplifier
assembly is shown in Fig.4~1 at the rear of this chapter whilst the interconnection and
physical location of the sub-units are shown in Figs.21 and 22 respectively.

Low Level Boards (PS314 and PS351)

13.  The Low Level Board (either PS314 or PS351) amplifies the input R.F. signal of 10mW

nominal from the Distribution Amplifier to approximately 2W. In addition it provides
a variable gain stage which is used as the automatic level control circuit to maintain the
output R.F. level of the High Level Board constant and to reduce the output to a safe level
when a load mismatch occurs.

14. The R.F. input to the Low Level Board is fed first to the Automatic Level Control

(a.l.c.) stage consisting basically of two transistors operating in class A push-pull.
On the PS314 the gain of the stage is varied by causing two other transistors (one in parallel
with each of the class A transistors) to partially conduct, thereby shunting part of the RF
drive. On the PS351 the gain of the stage is varied by causing two diodes (one associated
with each class A transistor) to shunt part of the RF drive.

15. Following the a.l.c. stage are two class A amplifier stages. The first stage
comprises two transistors operating in grounded base mode and connected in

push-pull. The second stage is similar to the first but employs four transistors

connected in a parallel/push-pull configuration and transformer coupled to the output.
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High Level Board

16.  This board contains two stages of R.F. amplification. The drive stage consists of
two power transistors operating in class B push-pull with grounded base. This stage

is transformer coupled to the final P.A, stage which comprises 8 power transistors which

are connected in a paralle! push-pull arrangement and operated in common emitter mode.

Negative feedback is applied to the P, A, stage to ensure a flat response over the frequency

range.

17.  All components associated with the RF output amplifier, with the exception of the

transistors and diodes, are mounted on the High Level Board. The transistors
themselves are stud-mounted on the main casting to ensure maximum heat dissipation.
Replacement of a transistor can be effected without removing the High Level Board (refer
to Chapter 6).

18, The High Level Board includes diodes monitoring the RF collector voltage swing
of the power transistors. [f this becomes too large, the diodes conduct and operate
the a.l.c. stage reducing the drive level (refer to para. 14) to avoid saturation.

V.S5.W.R. Board

19. The Voltage Standing Wave Ratio Board monitors the forward and reflected output
power of the High Level Board before it is fed to the R.F. output connector of the

MM. 420.

20, The forward power detector is fed back to the a.l.c. stage on the Low Level Board
to control the output level under normally matched conditions (i.e. 50 ohm). The
actual forward output level is set by a potentiometer.

21. Under mismatched conditions, the resultant output from the reflected power

detector is also fed back to the a.l.c. stage to reduce the output level
appropriate to the degree of mismatch. The level at which the reflected power takes
over from normal a.l.c. control is adjustable via a second potentiometer.

WARNING:

THE POTENTIOMETERS OF THE RF POWER MODULE MM 420 SHOULD
ONLY BE ADJUSTED WHEN SETTING UP THE MODULE AS PART OF THE
ADJUSTMENT PROCEDURE (CHAPTER 7, PARA.14). THEY SHOULD NOT
BE ADJUSTED WHEN THE MODULE IS INSTALLED IN THE TA. 1810, SINCE
THE PROTECTION AFFORDED TO THE OUTPUT TRANSISTORS MAY BE
REDUCED WITH THE CONSEQUENT RISK OF TRANSISTOR FAILURE.

Protection Board

22, The Protection Board is designed to provide protection for the R.F. amplifier
against d.c. fault conditions. Depending on the actual fault, it operates in
one of two ways:
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(1)  Firstly if a short circuit should occur on the Stabiliser Unit (MS 440) this
would apply approximately 40V to the Amplifier H.T. rail, oversiressing
the R.F. transistors. To prevent this a power thyristor is included which
in the event of such a fault, conducts and operates a fuse thereby open
circuiting the positive supply.

(2) Secondly if the collector currents of the R.F. output transistors exceed a
prescribed maximum (approximately 7 Amps for each group of four transistors)
a fast acting d.c. overload signal is applied to the a.l.c. stage on Low
Level Board, to ensure this current level is not exceeded.

NOTE: If reducing the R.F. drive does not control the transistor currents then a d.c.
overload trip in the stabiliser unit will operate.

COMBINING UNIT MS. 441

23. The Combining Unit is a completely passive unit containing only a series of
hybrid combining transformers, impedance transformers and ballast load resistors.

24, The function of the unit is to accept the output of each R.F. Power Module and to
combine their output powers into a common output line whilst providing RF
isolation between any one module and the others.

25. As shown on the block schematic of the Unit (Fig.4.2) the eight RF inputs from
the RF Power Modules are fed into hybrid transformers in pairs and the first four

hybrid stages produce four 250 W outputs. These 250W outputs are again combined in

pairs to produce two 500W outputs which are combined in a final hybrid to produce the TkW

output. The final hybrid may be by-passed if it is required to operate on 500W output.

(Chap. 1 para 17 refers).

AUTOMATIC LEVEL CONTROL (a.l.c.)

26, Four separate detectors control the output level of the module via the a.l.c.
circuit, these are:

(1) Forward Power Control - Normal operation into 50 ohms.

(2) Reflected Power Control - Operates to reduce the output of the module when
working into a mismatch i.e. when the Reflected Power Level would be
liable to damage the output stage.

(3) 'Swingometer' - This operates by monitoring the collector voltage swing
of the output stages and under certain impedances will reduce the output
level to prevent the output transistors running into saturation.

(4) Current a.l.c. - Operates quickly to reduce the output of the module in

the event of fast transients by sensing the current in each half of the
output stage.
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PROTECTION

27. In addition to a.l.c. protection each module is protected against overheating by

a thermostat whilst a voltage detecting circuit in conjunction witha fuse in the
supply line provides protection against short circuits in the stabilizer. A.C. supply over-
load protection is provided for each pair of MS64 power supplies by circuit breakers on the
front panel.

POWER SUPPLIES
Power Supply Unit Type MS64

28. The main d.c. power supply for the TA.1810 is provided by four standard d.c.
power supplies Type MS64 each providing smooth unregulated d.c. outputs to
the individual stabilizers. The power supplies operate from single phase a.c. mains input.

Stabiliser Type MS.440

29. The stabiliser Type MS.440 provides stabilised +30V d.c. and +20V d.c. supplies
to each RF Amplifier Type MM320. In addition each stabiliser provides inputs to
the +30V current metering facility on the Meter Panel.

TA.1810
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CHAPTER 5

INTRODUCTION

1. The circuit descriptions detailed in the following paragraphs should be read in
conjunction with the appropriate circuit diagram.

CABINET ASSEMBLY

2, As outlined in Chapter 1, the TA,1810 cabinet assembly comprises the Muting Unit,
the Splitter Unit, Distribution Amplifiers, Overload Unit, Cabinet V.S.W_R. Unit

and Meter Panel in addition to items such as switching contactors, circuit breakers, blowers,

coaxial line switching relays and miscellaneous interconnecting cableforms. The overall

interconnection diagram is shown in Fig. 31.

Control

3. Switching on of the overall cabinet assembly can be accomplished from the local

~ position (i.e. power supply front panel) or from a remote position. This requires
the internal 12V starting relay to be energized from the remote point, Selection of OFF,
ON (local control) or REMOTE is made from the front of the cabinet assembly. Each 500W
power supply and associated blower can be switched off independently by operation of the
relevant circuit breaker,

Muting Unit MS 564 Fig.33
4, The r.f. drive signal is fed to SK2 and routed, via an attenuator network, to the

primary of transformer T2, Transistors TR1 and TR2 form a push-pull, class A
amplifier operating in grounded base mode and providing approximately unity gain., The
r.f. output from the secondary of T1 is fed to SK1, Base bias for TR1 and TR2 is derived
from the emitter of TR3 and is approximately +9.3V, i.e. zener diode D3 voltage (+10V)
minus TR3 base/emitter junction voltage (0.7V).

5. During normal operation (de~muted) the mute control line, PL1-3, is held at
+12V: when muted it is grounded. Noise immunity is provided by diode D7.

With the unit de~-muted, the voltage at the junction D1/D2 is approximately +7.2V,

i.e. zener D3 (+10V) minus the junction voltages of D5, TR5, TR7 and TR4 (0.7V each).

As the emitter voltage of both TR1 and TR2 is approximately +8.6V, D1 and D2 are cut-off

and TR1 and TR2 are conducting, thus allowing the r.f. drive signal at T2 be coupled to T1.
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6. When muting occurs, D8 is grounded and the base potential of TR6 falls to
approximately +1,4V thus switching off TR6. This causes TRS to be switched

on allowing C8 to be charged-up via R14 and TR5. The base voltage of TRS will now

rise to approximately +12,1V (i.e. zener D3 (+10V) plus the junction voltages of D4,

D9 and D6 (0.7V each), and the voltage at the junction D1/D2 will rise to +10V,

i.e. 12.1V minus the base/emitter junction voltages of TR5, TR7 and TR4., As D1 and

D2 are now forward biased, they conduct thereby raising the voltage at the emitter

of TR1 and TR2 to approximately +9.3V. Transistors TR1 and TR2 are therefore cut-off

thus blocking the r.f. drive.

7. On de-muting, the mute control line at PL1-3 reverts to +12V switching on

TR6 which, in turn, switches off TR5, Capacitor C8 will now discharge through
R16 reducing the voltage at the emitter of TR5, (Transistors TR7 and TR4 form a Darlington
pair which prevents significant loading across C8, thus ensuring the major discharge path
for C8 is R16). The fall in voltage at the base of TR5 will be held to approximately +9.3V
by the action of D5. During the discharge time of C8 (approximately 5 to 7 milliseconds)
the potential at D1/D2 junction falls to approximately +7.2V, i.e. +2.3V minus the
base/emitter junctions of TR5, TR7 and TR4. As the potential at D1/D2 falls, TR1 and
TR2 start to conduct, thus ensuring that the r.f. drive to SK1 is restored at a controlled
rate.

8. The attenuation level afforded by the muting action is approximately 40dB at
the H.F. end of the frequency range, and greater towards the L.F, end.

Splitter Unit MS.444 Fig. 1

9. The R.F. input from the Muting Unit is fed in at SK1. It is then routed, via
an attenuator network, to passive splitter R9 and R10 which provides two equal
outputs at PL2 and PL3.

10. The output of the attenuator stage, at the junction of R? and R10 is detected and
a d.c. output fed from an emitter follower (TR1) to provide meter indication
of the RF level. Calibration of this is effected by R12.

11. The two +30V inputs at PL1, pins 1 and 3, are derived from the two Distribution
Amplifiers (MS.442) and combined by D2 and D3 at the collector of TR1. The
Splitter Unit will thus continue to function with only one of the Distribution Amplifiers
active. The +30V line at TR1 collector is routed to the Meter Panel (MS.445) the
Overload Unit (MS.443) and the Muting Unit (MS.564) via PL1, pins 2, 9 and 10

respectively.
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Distribution Amplifier MS, 442 Fig.3

12. Each Distribution Amplifier provides a nominal 3dB of gain from the input to each

output. The input from the Splitter Unit is fed into SK5 which is connected to 4
separate auto fransformers T2, T4, Té and T7. Capacitor C10 ensures that the input
impedance is correct. The centre tap of each transformer is fed via a resistor into the
emitter of a grounded base transistor biased by a DC voltage derived from a resistive
network R1 and R2 across the 30V supply rail.

13. The collectors of each transistor are transformer - coupled and isolated RF outputs

appear at SK1, SK2, SK3 and SK4. The diodes and zener diodes across each out-
put transformer ensure that the positive collector voltage swing never exceeds the safe
transistor rating.

14, The four +30V inputs at PL1, pins 1, 2, 3, and 4, from the four MS.440 Stabilizers

are combined by D9, D10, D11 and D12. This ensures that the Distribution Amplifier
will continue to function with only one MS.440 Stabilizer remaining active. The +30V line at
the junction of D9 to D12 is routed to the Splitter Unit (MS.444) via PL1, pin 5.

Overload Unit MS.443 Fig. 5

15. The function of this unit is to provide a 'reduced power' warning signal in the event

of failure of a power supply or an RF module. [t also provides a 'fault' signal if there is
either a total supply failure whilst the main contactor is still made or a 'fault' signal is received
from an associated unit, such as the MA. 1004 Feeder Matching Unit.

16. The D.C. outputs of all four MS 64 units are monitored and fed to PL1, pins 8, 9,

11 and 12 of the Overload Unit. Each input is fed via noise immunity circuits
(e.g. C1, DI, R3, R7). These circuits ensure that transient noise spikes will not cause the
circuit to give a false indication, and that they will only respond to genuine input signals.
The input transistors are connected in series so that when any are switched off due to having
no input, TR5 will be switched on.

17. If an RF imbalance signal, whose value exceeds the bias on the base of TR8, is
present at PL1, pin 4, TRé will switch on, TRY will switch off, TR7 will switch on,
TR10 will switch off and C9 will charge via R25. Transistors TR11 and TR12 form a latching
circuit which, in the normal state, has TR12 switched on and TR11 off. However, as C9
charges up, ofter an RF imbalance signal is received, TR11 is turned on, and ofter a delay,
the circuit switches over to the latched state with TR11 conducting and TR12 switched off.
In this condition TRI3 is switched off and +12V (via R35) appears at the output PL1 pin 10
to operate an external circuit. In the normal operating condition the output at PL1 pin 10

is OV.

18. This latched condition is maintained even if the fault signals are removed. It is

set by an unlatching signal applied to PL1 Pin1 from the external ' Coarse-tune
initiate/Reset' or the 'Ready/Not Ready' line. This is normally derived from the MA 1720
drive unit. Noise immunity is provided by D8, D9, R36 and Cl11.
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V.S.W.R. Unit type MS 447 Fig.7

19. This unit monitors the forward and reflected powers on the RF output feeder and

provides the respective d.c. outputs to the Meter Panel MS 445, The design is
that of a conventional reflectometer and is identical in principle to the RF Module
V.S.W.R. unit described in paras. 36 to 43. It is balanced by adjusting C3 for an indicated
null on reflected power when the feeder is terminated in 50 ohm,

Meter panel type MS 445 Fig.?

20, This unit contains two meters, ME1,(which is switched and meters the +30V, +20V

supplies to,and the +30V supply current drawn by, each of the eight RF modules) and
ME2, which is also switched, to monitor the input power (fed from the Splitter Unit), and
the forward and reflected powers fed from the V.S.W.R. Unit.

21. Also included is a V.S.W.R. Warning P.C.B. (Fig.11) which contains a frip

circuit operating from the V. S.W.R. Unit reflected power line. The frip circuit
comprises a long-tailed pair, TR2 and TR3, driven from TR1. TR4 provides the output to
energize relay RLH (Fig.31) and hence mute the transmitter output. Provision is also made
to operate a ‘fault’ line to a suitable external circuit. The VSWR trip level is normally set
to operate ai a reflected power not exceeding 700 watts. Lower Power settings may be used
by adjusting 11R12 to suit a particular installation.

22. Switch St on the V. S.W.R. Warning Board is set to NORMAL during traffic
condition. The CAL position is used during setting-up procedure.

RF AMPLIFIER TYPE MM 320

Interconnection of Sub-Units Fig.21

23. The overall interconnectionsof the sub-units making up the RF Amplifier Assembly
are shown on Fig.21.

Inputs

24, The power supply inputs are +20V and +30V DC on TSI Pins 3 and 2 respectively.

These are connected directly to the associated Stabiliser Unit Type MS.440. The
only other connection is the external muting line on TSI Pin 4, This applies a OV signal
to the Low Level Board which operates the relevant switching transistors thereby cutting off
the RF output. The RF input from the Distribution Amplifier is at PL1,

Qutputs

25. The RF Output appears at PL2. It is fed from two outputs on the High Level Boord,

which are connected together prior to T1. The latter is a monitoring fr ansformer,
feeding LP2 and an external RF monitor socket. T2 is the reflectometer toroid for the
V.S.W.R. unit and C3 is the ussociated capacitive probe.
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Protection Components Fig.21

26. |f the stabilizer trip does not operate, the SCR1 is triggered under this fault condition

from the Protection Board, which short circuits the +30V supply line thus blowing fuse
FS1. Pulse transformer T3 triggers SCR1 if there is a significant out-of-balance current between
each half of the power amplifier stage. This occurs if one p.a. transistor has failed (normally
short circuit) thereby preventing operation of the module until the faulty p.a. transistor has
been replaced. Hence overloading of the remaining p.a. transistors is prevented.

27. Capacitors C1 and C2 with inductor L1 are r.f. decoupling components. THE1 is the
thermostat on the csserrébly heat sink which open circuits the +20V supply rail if the
safe working temperature (85 C approx.) is exceeded.

Low Level Board Fig.13 and Fig.13a

28. The Low Level Board fitted in the TA.1810 may be either Type PS351 (Fig.13) or
Type PS314 (Fig. 13a).

(1) PS351: The RF input is connected to pins 4 and 5 of the printed circuit board.
Transformer T4 provides a balanced push-pull signal to the a.l.c. stage
which consists of TR18, TR19, D15, D16 and associated components.
Transistors TR18 and TR19 act as an RF amplifying stage operating in class A
grounded-base mode. Diodes D15 and D16 provide control of the stage by
shunting part of the drive current, thus reducing the output of TR18 and TR19
in accordance with the signal input from TR7 (see para. 33).

NOTE: Two versions of the PS351 board are available; assembly DC604137/A which
has a normal a.l.c. discharge time and assembly DC604137/B which has a
long discharge time. The difference between the two versions are given in
fig.13.

(2) PS314: The RF input is connected to pins 4 and 5 on the printed circuit board.
Transformer T4 provides a balanced push-pull signal to the Automatic Level
Control (a.l.c.) stage comprising TR14, TR18, TR19 and TR23. Transistors
TR18 and TR19 are an R.F. amplifying stage and operate in class A, grounded
base mode. The function of TR14 and TR23 is to shunt part of the drive current,
taus reducing the gain of TR18 and TR19 in accordance with the signal input
from TR7 (see para. 33).

NOTE: Two versions of the PS314 board are available; assembly DC603363/A which
has a normal a.l.c. discharge time, and assembly DC603363/B which has a
long discharge time. The differences between the two assemblies are
detailed in Fig.13a.

29. The RF output from the a.l.c. stage is transformer coupled by T3 to the amplifier
stage comprising TR17 and TR21 which also operates in class A push-pull grounded
base mode.

30. Transformer T2 couples the signal to the emitters of the final stage of the Low Level
Board comprising TR15 and TR16 in parallel, operating push-pull class A, with TR20
and TR22 in parallel.

31. Transformer T1 combines the outputs from TR15, TR16, TR20 and TR22 and feeds the
signal at a level of between 1W and 2W to pins 2 and 3 of the board.
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Automatic Level Control (a.l.c.) Detectors (On Low Level Board)

32, The forward d.c. voltage derived from the V.S.W.R. Board is fed to pin 11.

R1 is the 'set forward power' control which determines the threshold level at which
the a.l.c. holds the output power under normal conditions. This voltage is amplified by TR1
and is gated via D1 into the a.l, c. switching circuits.

33. The d.c. voltage derived from the reflected power monitor on the V.S.W.R. Board

is amplified by TR3 and is combined with a fixed fraction of the forward power
(via TR2) at the parallel collectors. The output signal, whose level is adjusted by R6, controls
the level at which the a.l.c. will respond to a reflected power signal caused by a load
mismatch. This output is gated to the a.l.c. switching circuits via D2. These circuits
provide current gain via TR6, TR7 and TR24 (where fitted) and a reference level determined
by R29, D20 in conjunction with TR?, TR11 and TR25 (where fitted) and associated

components.

34. The attack time is approximately 200-500 microseconds and the discharge time is
determined by C3 discharging through R18. When TR24 and TR25 are fitted and when

R18 = 1Mohm this approximates to 1 second. Normally however, the discharge time

(without TR24 or TR25 and with R18 = 100K) is approximately 50 milliseconds.

Muting Circuit (On Low Level Board)

35. The external muting signal is applied to Pin 12 (OV muted, +12V normal). With

+12V applied, TR10 and TR12 are switched on, thereby supplying +20V to the
TR17/TR18 amplifier stage. TR13 is also conducting, supplying a positive bias voltage to
the final amplifying stage. Under muted conditions transistors TR8, TR10, TR12 and TR13
are cut off thereby applying muting to both the penultimate and final stages.

36. When muting occurs on the standard ('A') version of the amplifier, the gain of the

a.l.c. stage is increased to maximum by the action of D13 and R52 which reduce the
voltage on C3. On the 'B' version of the amplifier this effect of increased gain of the a.l.c.
stage is reduced by D14 and R54 which reduce the voltage on C12. However, since the action
of D13 and R52 is still present the module will operate at maximum gain, after a short delay,
on de-muting.

37. TR8 and associated diodes, resistors etc, form an input noise immunity circuit.
Diodes D11 and D12 provide temperature compensation for TR13 to maintain a
stable bias voltage.

High Level Board (PS 315) Fig.15
R.F. Signal Path
38. The RF inpuf signal (from the Low Level Board) is connected to pin 4 which feeds

four transformers T6, T7, T9 and T10, whose primary windings are connected in
parallel. The secondary winding of Té and T7 each feed a group of three paralleled
resistors and all 6 feed the emitter of TR5. T9 and T10 are similarly connected to drive the
emitter of TR but are wired in antiphase to Té and T7. The resultant effect is therefore to
drive TR5 and TRé in push-pull. TR5 and TR form the driver stage and operate in grounded
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base Class B mode. T8 is the driver output push-pull transformer, and it drives T1/T2 and
T4/T5 in push-pull, and also T11/T12 and T14/T15 in push-pull. Transformers T4, T5, T11
and T12 are therefore all connected in parallel. Similarly T1, T2, T14 and T15 are also
connected in parallel, both groups operating in push-pull.

39. All eight transformers are 2:1 step-down auto~transformers driving the base of each

of the eight P.A. transistors. The eight fransistors are connected as four parallel
pairs, operating in push~pull, each stage being a grounded emitter class B amplifier. TR1
and TR2 are in parallel giving an output via T3 in push-pull with TR3 and TR4 which are in
parallel. Similarly TR7 and TR8 are in parallel giving an output via T13 in push-pull with
TR? and TR10 which are also connected in parallel.

40, RF feedback is applied from the collectors of each pair of output transistors via a
470 ohm resistor to the collectors of the appropriate driver transistors.

V.S.W.R. Board PS316 Fig.17

41, Two RF inputs are fed in this V. S.W, R, Board. The first is derived from the
reflectometer foroid T2 and is pro-portional to the RF output line current, and the
second is fed from C3 (Fig.21) which is proportional to the RF output line voltage.

Principle of Operation

42, A simplified circuit of the V.S.W.R. Board is shown below to illustrate the
principle of operation.

From Linear > > To Load
Amplifier
LYYV
Cl
RL RL

1 12

v C2

A = B

43. The secondary induced voltage in the feeder toroid causes a current to flow I

which is equal to  jaMIy where l] is the primary current, M is the toroid
2RL+jt Ly
mutual inductance, 2RL is the total secondary load resistance and Lo is secondary inductance
of the toroid, n is the angular frequency in radians.
44, If 2RL <& jal, at the lowest frequency then |, = # which is independent of
2

frequency. The output voltage developed across each secondary resistor is then

IoRL and they are 180° out of phase.
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45, The RF voltage divided down by Cl1 and C2 is applied between the resistor
junction point and earth, and adjusted by C2 so that, with the matched line

condition, the voltage across C2 is equal in amplitude to the voltage across each resistor.

This voltage Vc is also not frequency conscious since Ve = VjC] and is in phase with the

C] +C2
voltage across one RL and out of phase with the other. The result is that under matched

conditions at terminal A the voltage (Vc + | 9RL) appears (the forward power output) and
at terminal B the voltage (Vc~12RL) = 0 appears (reflected power output).

46. Under mismatched conditions such that a short circuit appears on the feeder, then

Vc is zero and the forward and reflected outputs are equal. Similarly with an
open circuit on the line, the voltages appearing across the two resistors from the toroid
or2 zero, and again the forward and reflected outputs are equal.

47. It can be shown that intermediate mismatched impedances produce some output
from the reflected port, but that the forward output remains constant, for a given
linear amplifier output power.

48, R1 and R2 form the resistor loads and C3 and C5, in parallel, produce the required
capacitive voltage. The outputs are coupled via C2 and C7, then rectified by

voltage doubler circuits (D1, D2, C1 and D5, D6, C8). C9 and R5 boost the low frequency

power response of the module, by effectively reducing the d.c. level ot the forward output

at the low frequency end (i.e. below approximately SMHz). This means that more power

is required from the RF amplifier module to reach the same a.l.c. threshold voltage.

Protection Board PS 251 Fig.19
49. The Protection Board has two main functions.
(1) It monitors the module positive supply voltage and if this exceeds a safe

operating level, a pulse is generated to fire a thyristor (mounted on the
RF Power Module chassis) which in turn trips the stabilizer or if this has
failed blows an associated fuse FSI.

(2) It also monitors the DC current taken by each group of four output
transistors and operates the a.l.c. line if this exceeds a predetermined
level.

50. The +30V supply is monitored on Pin 1 and connected via a chain of zener diodes,

and a potentiometer Rl to the base of TR1. Rl provides an adjustable reference
voltage for the operation of the long-tailed pair comprising TR1 and TR2. The out put
from TR1 is amplified by TR3 the operating voltage of which is determined by R10 and R13.
When transistor TR3 conducts, a voltage is generated which operates the thyristor gate,
SCRY, via pin 8.
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51. The d.c. current overload inputs are fed to pins 3 and 4, as either or both these
levels increase, transistors TR4 and TR5 will start to conduct and cause TR6 and
TR1, connected as emitter followers, to conduct and provide a d.c. output to the a.l.c.
circuit via pin 5 of the p.c.b, Diode D7 maintains C3 in a charged state so that TRé will
switch on quickly. The Zener diode D5 limits the maximum voltage to approximately 12.5

volts to prevent possible damage to the transistors in the a.l.c. stage on the Low Level
Board.

COMBINING UNIT MS 441 Fig.23

52, The Combining Unit is a completely passive unit which combines the 125W outputs
from the RF Power Modules to produce the TkW output.

Power Combining

53. The operation of the Combining Unit is best described by considering just one

combining operation. Thereafter all subsequent combining sequences are
essentially the same, apart from variations of actual impedance and power level. The
principle however applies at each stage.

Pl Po

(500hms) ==~
RL LOO 250hms 50
ohms
ohms

P2

(500hms) e — =
Fig (a)
54. Fig(a) shows a simple combining circuit with a 50 ohm input and 50 ohm output

impedance. The features of this network are as follows:-

If Py and P, are equal and in phase then Po = P + Py and there is zero power
dissipated in RL.

If Py =0 then Po = P2
2
i.e. -6dB reduction on original Po with both inputs present. In this case 22_ is
2

also dissipated in RL. If Py and P9 are 180° out of phase, zero power appears
at the output and Py + Py is dissipated in RL.

55. Although for maximum power output Py and P, should ideally be matched exactly
in amplitude and phase fairly large differences can be tolerated within the

extremes quoted above before a significant reduction in output power occurs. For example

a 10% difference in amplitude results in a power output reduction of approximately 0.2%

while a phase difference of 10° only results in a power output reduction of 0.75% of the
total input Power Py + P,.
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|solation

6. The second basic property of the combining network is that it provides isolation
between the two inputs. This means that any impedance change at either input
does not affect the input impedance presented to the other generator.

57, How this isolation is achieved is illustrated by considering the equivalent circuit
of the two extremes i.e. open circuit and short circuit as well as the normal 50 ohm
condition.

58, Fig (b) shows the 50 ohm input case. Since there is no voltage, i.e. output and
input volts are the same and no power dissipation i.e. power output equals the

power at A + the power at B, the output impedance must equal half the impedance at A or B.

Therefore the impedance at the hybrid transformer output is 25 ohm for the two inputs to be

50 ohm.
500hms == — ’
A
00 g o
ohms %
500hms —}B 250hms
Fig (b) =
59. Fig (c) shows the equivalent circuit for a short circuit at input B. The 50 ohm

impedance at the hybrid output is transformed up to 100 ohm at input A, in
parallel with RL giving a resultant input impedance of 50 ohm (i.e. as normal).

A — o}
100 “=50chms | [100 | [100
ohms 25 ohms L_Johms
B ohms
S.C. - —
Fig. (¢)
60, Fig (d) shows the equivalent circuit for an open circuit at input B. The 100 ohm

impedance of RL is transformed to 25 ohm in series with the existing 25 ohm
load impedance giving a resultant impedance of 50 ohm at input A (i.e. as normal). It
can be shown that input A will always be 50 ohm for miscellaneous impedances appearing
at input B,
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5chms
1
o?noms T =- 500hms
B 250hms
-— - 250hms
O‘ C.
Fig. (d)
Design Features
é1. In order to meet the theoretical performance outlined in the proceeding

paragraphs it is necessary to provide balancing coils in series with each ballast
resistor to ensure optimum isolation and input impedance matching over the full frequency
range. This offsets the effects of transformer leakage inductance and circuit stray
capacities which would otherwise cause an inferior performance.

WARNING

THE SETTING OF THESE ADJUSTABLE INDUCTORS 1S CRITICAL AND THEY ARE

ACCURATELY SET UP BEFORE DESPATCH FROM THE FACTORY. ANY FURTHER
ADJUSTMENT SHOULD NOT BE NECESSARY BUT IF IT IS, THE PROCEDURE GIVEN IN
CHAPTER 7, PARA.14 MUST BE FOLLOWED.

Power Dissipation

62, As described previously if power from one or more modules is lost then an

unbalanced situation is created in the combining unit which results in power
dissipation within the combining unit, as well as a reduction of output power. Fig. 5.1
shows the approximate output power against numbers of inoperative modules - the white
sections show the power dissipated internally and the shaded columns indicate the actudl
output power.

Note: The conditions given in Fig.5.1 are 'worst case'. With four modules operational
the linear amplifier can be 'patched’ to give 500W output (refer to Chap.1 para.17).

63. The combining unit is rated to withstand the maximum dissipated power (i.e. 250W)
continuously. A warning signal is however signalled out showing that power is

being lost in the combining unit., This is sensed by a current transformer in each ballast

resistor line. This RF unbalanced signal is rectified and fed to the Overload Unit M 5443

where it is available to operate an external circuit which will indicate that the TA.1810

is operating on reduced power. [t is only a warning indication and does not trip off the
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amplifier, since there is no risk of damage whilst continuing to operate in this condition.

64, The eight RF inputs from the RF modules are fed into hybrid transformers in pairs.

Inputs 1 and 2 are fed to opposite ends of AT3 and ATS5 in parallel. Inputs 3 and
4 are connected to opposite ends of AT4 and AT in parallel - similarly for inputs 5, 6, 7
and 8,

65. Also connected in parallel with AT3 and ATS5 are ballast resistor R3 in series with

a current monitoring transformer ATl and an inductor L1. L1 operates in
conjunction with Cl and is adjusted for maximum isolation and optimum input impedance
matching. The output of AT] is detected and fed to PL1 Pins 8/9 und then to the Overload
Unit, to provide an RF unbalance signal. The remaining input hybrids are identical to
inputs 1 and 2,

66. The outputs from AT3/AT5 and AT4/AT6 on Board A are then fed to the next

hybrid transformer stage T1. R5 and R6 are connected in parallel across the
primary of T1 forming the ballast load in series with L3, which together with C5 and C7
optimises the isolation.

67. The output from Board B feeding T2 is identical to that from Board A.

68. The output from T1 appears at an impedance of 12,5 ohm and this is 'stepped up'
to 50 ohm by T3. This is then fed to SK? via TS5 current monitoring transformer.

SK9 is then normally connected to PL2 which feeds one side of the 1KW hybrid transformer

T7 and the other side is fed from the other 500W output appearing at SK10. R3, R4, R5

and Ré form the ballast load for T7, and have a total rating of 250W. The output of T7

is at 25 ohm impedance, and is transformed to 50 ohm by T8. C9 is included to improve

the isolation of the two 500W inputs. T9 is a current transformer for output monitoring.

AUTOMATIC LEVEL CONTROL AND PROTECTION

69. The overall Automatic Level Control (a.l.c.) protection aspect of the TA.1810
Linear Amplifier is an important and basic feature of the design, both for normal
operation and for protection under abnormal conditions.

70, Protection of the transistorized RF Power Modules is vital for the overall
reliability of the equipment ard in many instances the protection circuits
operate via the a.l.c. stages of the module so that the two are closely interdependent.

71. The details of the actual a.l.c. stage have been described in paras. 27 to 29. It
is this stage which is controlled under various overload conditions as well as for
normal operation,

72. The following inputs are connected to the a.l.c. and on exceeding the pre-set

threshold level, wiil determine the operating gain and hence the output level of

the RF Power Module.
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M Forward Power - normal operation into 50 ohm.

(2) Reflected Power - operates to a.l.c. if mismatch at the output of the
module is less than approximately 2:1 V.S W.R,

(3) Transistor Collector
RF Voltage - Operates the a.l.c. if the voltages exceeds
(Swingometer) a pre~determined level (normally approximately
25V pedk).
(4) DC current - Operates the a.l.c. if the mean d.c. current,
when driven,exceeds 15 Amp approx.
73. The levels at which the forward and reflected power take over control of the a.l.c.

are adjustable but should only be set up in accordance with the instructions laid
down in Chapter 7, In the case of the collector RF voltage and DC current detectors these
are pre-determined by the design values of components and cannot be varied. The attack
and decay times of the respective inputs are listed in para. 34 with the exception of d.c.
current which is approximately 10 m seconds.

74, In addition to the previously mentioned a.l.c. protection circuits, additional
protection is included as follows:-
(1) A thermostat to detect overheating of each module.
(2) A 'latching' current trip circuit for each Stabiliser Unit.
(3) A high rupturing capacity fuse for each module for protection against
a stabiliser short circuit.
(4) A magnetic circuit-breaker for AC supply input overload protection to
each power unit,
(5) Two fuses for low mains current consumpti