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Exercise great care when making adjustments with power on,
Voltages may be LETHAL. If possible ensure that someone

capable of rendering aid is also present,

First Aid in Case of Electric Shock

1. Don't touch victim with your bare hands until circuit

ls broken.

2. Lay victim on his back.

3. Clear his mouth and throat.

4. Raise his head and tilt back as far as peossible.

5. Pinch his nostrils.

6 Take a deep breath.

7 Cover his mouth with yours and blow watching his chest
rise. Blow forcefully into adults but gently into
children.

8. Move face away to allow him to breathe out watching
his chest fall.

5. Repeat for five or ten breaths at rapid rate then one

breath every 3 to 5 seconds.
10. Keep his head back as far as possible all the time.

If possible send someone else for doctor.
Keep patient warm. Loosen hisg clothing.

Do NOT give liguids until patient is conscious.
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TECHNICAL MANUAL
TRANSCEIVER TRA 7928

CONTENTS

PART 1 INSTALLATION & OPERATING INSTRUCTIONS
PART 2 TECENICAL DESCRIPTION
PART 3 MAINTENANCE
7928
IRAICIAL]

Tha Eaciramcs Group
1912 Facwd Blaetronm Py Lee,



SECTION
1
2
3

7928

PART 1

TWSTALLATION & OPERATING INSTRUCTIONS

GENERAL INFORMATICN
INSTALLATION
OPERATION

e

e ic:
1977 Raal Eiscronu for L.

S



PART 1
SECTION 1
GENERAL INFORMATION

1. BRIEF DESCRIPTION
2. TECHNICAL SPECIFICATION
7928

riacal]

5
FHIATE uanar Eegisonic TIy. Lid,







HANDSET

DESK MICROPHONE
TYPE LA73108

TYPE 3034

A.C. POWER UNIT PUT7717

OPTIONAL ANCILLARY ITEMS

Tha Blactronics Groug
077 Raol Einctsains Pey. L




7928

PART 1
SECTION 2
INSTALLATION

GENERAL

FIXED SITE STATION
Location

Power

Berial

Barthing

MOBILE INSTALLATION
Vehicle Mounting
Power

Aerial

MARINE INSTALLATION

IRIACAIL

Tta Ehecironics Grown
61977 Hacst Elsererncs P, L1




GENERAL INFORMATION

BRIEF DESCRIPTION .
The 25W H.F 5.5.8 Transceiver TRA 7928, powered from a 12V d.c. source, fully
complies with the Australian Post Office Specifications RB209, RB209/0 (RFoyal

Flying Doctor Service requirements) and ER211-C (Marine Use regquirements) .

In the basic form, u.s.b. single frequency simplex operation on wp to six, pushbutton
selected, high stability crystal controlled channels is provided, each of which
can be of a frequency anywhere in the freguency range of 2 to 10MHz., A single

chammel version is also available,.

Extensicns and/or variations ¢ the basic wnit provide alternative operating modes
and facilities including a.m. capability, selectable sideband, 12 channel operation
{or 6 channel two frequency simplex operation) emergency calling and, for marine
purposes, automatic selection of a.m. operation on cone channel at the disgtress

calling frequency (2187kEHz).

Opticnally the transceiver can be supplied with an inbuilt aerial tuning unit the
single contrel of which is at the front panel. Alternatively, but essentially for
mehile installations, a whip aerial complete with a Separate pre-set. tuning unit

can be provided.

The 'emergency call’ facility (a requirement for the Royal Flying Doctor Service)
provides autcmatic transmission of two tones, for a predetermined pericd, ko alert

the station fitted with an appropriate detector.

The complete range of variants and available options is tabulated in the following

Technical Specification.

Both the transmitter and the receiver are constructed as wideband systems therefore
indiyidual channel alignment is unnecessary. Should there be the need to change a

channel frequency, substitution of a crystal and accurate setting by the associated
trimmer only is required. The temperature controlled oven, enclosing the frequency
determining elements, ensures immunity to ambient temperature fluctuations and

channel frequencies axe accurately maintained.

& feature of the power amplifier ig the ability to operate safely into any lead hence,

even with a severe mismatch, power is delivered from continued communications.

Of rugged construction, but of pleasing and compact proportions, the transceiver is

designed to cperate under extreme conditions for minimal current drain.

7928 1/1/1
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TECHNICAL SPECIFICATION FOR
H.F. S.8.B. TRANSCEIVER TRE 7928
{COMPLIES WITE A.P.0. SPECIFICATIONS
RB209, RB209-0 and RB211-C)

GENERAL
Freguency Range: 2 to lOMH=zZ
Freguency Stability: +50Hz for ambient temp. C - 60°C

and +10% variation in supply.

Clarifier:

TRA 792BA: Operable in receive only.

TRA 7928R: Operable in both receive & transmit.
Power Supply: 10.5V to 16V d.c. either polarity, normally 12.8V
Powexr Consumption: SW approx. in receive

25W approx in transmit (normal speech)
Ambient Temperature Range: 0 - 60°
Dimensions: 3 11/16 in.  (9,4cm) high

11 15/16 in. (30.3em) wide

11 3/4 in. {2%.8cm) deep

Weight: 10lbs {4500q) approx.
Variants:
NO OF MODEE QF ADDITIONAL FACILITY
CHANNELS OPERATION {IF REQUIRED)
& SF& UsB EMERGENCY CALLING .
UsSB/aM . EMERGENCY CALLING
USB/AM (Marine Version)
USB,/LSB
& 2FS USH EMERGENCY CALLING
USE/AM EMERGENCY CALLING
USB/AM (Marine Version)
JSB/LSR
12 SFS USB
USB/AM

USB/AM (Marine Version)

1 SFS UsSEk
USB,/AM
1 2F8 - USB
USE/aM
7928 1/1/2
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Power Output:

Rerial V.S.W.R:

I.F. Bandwidth:
Carrier Suppression:
Intermodulation:

A.L.C Control Range:

SBensitivity:
5.8.b

a.m.

Signal /Noise:
s.8.b

.00

Maximum Input:

Image Rejection:

Spurious Signal Rejection:

I.F. Bandwidth:

s.8.b

Cross Modulation:

Blocking:

Intermodulation:

7928

TRANSMITTER

25W p.e.p into 50 ohm at nominal supply
Transmitter will operate into any impedance
without cutting out or damage occurring.
300 to 2700Hz at -64B

40dB below p.e.p at rated output

25dB below tone at rated output

30a8 {a.f)

2048 (r.f)

RECEIVER

luV at aerial input for 250mV to Loudspeaker,
4uv, 30% modulated at aerial input for

250mW to loudspeaker

104B §4+N/N for luV at aerial input

108 s+N/W for 4uv, 30% modulated at aerial
input

10V r.m.s. e.m.£,, 50 ohm source

40488

6048

2.4kHz min at -~-6dB

4.2kHz max at -50d4B

6.0kBz min at -64B

14.CkHz max at -50dB

For a wanted signal giving 10dB S+N/N

(s.s.b) an unwanted signal of 70dB relative
level, 30% modulated and separated frbm the
carrier by at least 20kHz, results in <3aB
increase in feceiver noise output.

For a wanted signal giving 10dB E+N/N (s.s.b)
an unwanted signal of 7088, separated from the
wanted signal by at least 20kHz results in
<3dB degradation of output level,

To produce a third order product = to a wanted
signal giving 10dB S+N/N (s.8.b) two unwanted
signals, removed from the tuned frequency'by
at least 20kHz, must be >+70dB relative to the

wanted signal.
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s.8.b <6dB variation in output from luV to 100mv
input signal.
a.m <6dB variation in output Ffrom 4uv to loomv,
30% modulated input signal
A.F. Cutput: 1W to loudspeaker

B.F. Distortion: 5% maximum

OPTIONAL ITEMS AND AVAILABLE ANCILLARIES

TYPE NO.
INBUILYT AERIAL TUNING UNIT 3032
MAINS OPERATED POWER SUPPLY UNIT PUT7LT
MICROPHONE {HAND HELD) LA7700
HANDSET (TELEPHONE TYPE) LAT7S10B
MICRCOPHONE (DESK MOUNTED} 3034
VEHICLE MOUNTING KIT 3042A
MOBILE AERIAL KIT

(6FT OR 12PT. WHIP AERTIAL) 33492 or B
{C/W PRE-SET TUNING UNIT )
VARIOUS TYPES OF AERIALS
ADDITIONAL INCLUSIVE ITEMS

With.each transceiver the following items are supplied.

oTY
Battery Cable (B%ft. long, one end terminated with plug 1
(Racal ADA to mate D.C. INPUT socket).

3046}

Connector, Aerial {to mate with AERIAL socket) 3
{Dage 30220-2}
Fuse 10A Spare : 2
{(Australux 3AG)
Fuse 5C0ma Spare 1
{Australux 3AG)
Operators Handbook 1
7928 /174
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INSTALLATION N

GENERAL

Prior to despatch, the transceiver is complistely aligned and tested to specifications
therefore, on receipt, it is ready for immediate installation and cperation.
When received it should be inspected to determine that no transportation damage

has -been incurred and that all fuses are intact.

A 102 fuse is fitted in both pesitive and negative supply lines in the area behind
the transceiver D.C. INPUT socket as shown below., Access requires removal of the

bottom cover, secured by five 4BA x % and two 6BA X % inch pan head screws.

In the same area a 500mA fuse is fitted in the common line of the supply used to
control an external aerial tuning unit. Access to this fuse requires removazl of

the top cover, secured by four 4BA x % and one 6BA x % pan head screws.

10A FUSES 500mA PFUSE

{D.C. Supply lines). (Common line for

external a.t.u. control)

UNDERSIDE VIEW TCP VIEW

LOCATION OF FUSES

7928 1/2/1
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YIIVIVIVIVIVIVIVTY NOTES :
g VIV VIVIVIY ARAVALS 1) "1f = total length of aerial i.e. from
VIV IVIVTY transceiver AERIAL socket (A) to insulator
g W IVIVIVIV VIVIVIVIY at suspension point.
ViVIVIVIVIV VIViIVEY 2) The height (h) should be at least 20 ft;
Jviviviviviviviviy efficiency of aerial is improved with
7 ; increased height,
v ‘/5 ALARARAL V1Y 3} Thev/rsotation in diagram at left indicates,
6 VIVIVIVIVIVIVIVIVIY for operating fregquencies, the aerialsof
YIVIVIVIVIYIVIVIVTY '1" lengths which can be tuned to resonance
s \/ VivIVIviviy Vivly by the in-~built aerial tuner. The longest
ririr. VIVIviviv possible length, suited to frequencies of
NaY; \/' MMrininy operation, should be chosen.
4 v - 4) Where a good earth cannot be formed, due
VIVIV VIV V]V b to the soil substance beingtoo dry and
NYARAYARAY ACAR AR loose i.e. sandy or is inpenetrable rock,
JIVISIE LY Jid a counterpoise arrangement (a length of
VIvViJTVTY wire run across the ground under the aerial)
2 should be used.

30 40 50 50 70 €0 90 100 110 120

AERIAL LENGTHS (L} IN FEET

SIMPLE END FED AERIAL ARRANGEMENT
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FIXED SITE STATION
Location
In choosing an operating location for the transceiver, the aerial feeder, earthing

point and power supply should all be, preferably, in reasconably close proximity.

Power

A 12 volt d.c. source is required to power the transceiver and for this purpose
& 12 volt lead aci@ heavy duty battery is vexy satisfactory. Where a battery
charging unit is connected, it is most important that the connections are such,
ghould the battery be accidentally disconnected, the charger is not supplying the
transceiver, as this could result in damage to the fransceiver. Also ensure,

when being charged, the battery voltage does not exceed 16 volts.

The cable supplied for the d.c. supply is approximately 8% feet long which may be

cut to a shorter length if required.

Should a longer lead be necessary this will need to be of heavier duty to reduce
line voltage losses., Minimum cable sizes for varicus lengths are:-

70/.0076 up to 20 feet

29/.018 o 20 to 40 feet

Where an a.c. mains power supply of 115 volts or 250 volts rating is available,
this may be utilised to power the transceiver by use of the A.C. Power Unit Type
PU 7717 (option).

Aerial

The cheice of a suitable aerial system is important since the performance of the
transceiver will depend on the éfficiency of this aerial. In most fixed site
stations, a single inverted 'L' aerial (see diagram opposite) can be tuned to the
operating freguency by the internal A.T.U. When the number of transmitting

and receiving channels is limited@ and the highest efficiency of operation is
required, tuned half-wave dipoles may be preferred. Information on suitable dipoles

can be obtained from your Racal Distributor.

Eaxrthing

Efficiency is alsc dependent upon - the provision of a good earth connecticn to the
transceiver. The earthihg lead should be kept as short as possible and terminated
either by & metal stake (preferably copper) driven into the ground as shown in the
diagram, or by a cold watex pipe. If this is not practiable, due to siting or
soil condition, a counterpoise arrangement shounld be used - see Note 4 on diagram

opposite.

7928 _ 1/2/3
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MOBILE INSTALLATION
Vehicle Mounting

The Vehicle Mounting XKit Type 3039 (diagram opposite) is comprised of parts as follows

ITEM PART TYPE oTY
1 Cradle 3055 L
2 Bracket 3103 2
3 Screw ‘ - 3104 2
4 Pin 3102 2
5 Cable Assy 3046 1
& Suppressor, Anocap TFME 601 2
7 Suppressor, Erie S5 1
g Seal, Plastic Simonsons 681/11/16 1
9 Screw 4 BSW x 1% in. HEX HD.M.S. 2

10 Screw % BSW x 3/4 in., PAN HD.M.S. &
11 Nut, Full, % BSW HEX M.S. 8
12 Washer, spring % 8
13 Washexr, flat % 2

Normally, the trangceiver is mounted beneath a vehicle dashboard, in the
arrangement shown by the diagram, However, the kit of parts will alsc serve to
mount the transceiver in any other cenvenient location, with the cradle used to

either suspend or support the transceiver.

Por an under dashbecard location the two brackets type 3102 are fixed, 9 inches
apart, by % BSW screws, washers and nuts. The two 1% inch long hex. head screws
{item 9) are used at the firewall and twe of the 3/4 inch long pan head screws

(item 10} secure the brackets to the lower edge of the dashboard.

The cradle 3055 is then fitted to the brackets by the remaining four 3/4 inch long
pan head screws entered through the cradle slots, These screws, washers and nuts
should be made finger tight only at this stage tq enable use of the slots for

final positioning of the assembly.

In offerinyg the transceiver to the cradle, the two bushes at the rear of the
transceiver are located on the cradle pins {item 4) and the transceiver is supported

at the front end by the knurled héad screws (item 3).

The positicning allowed by the cradie slots is then decided, having regard to ease
of fitting the aerial and power plugs, before securely fastening the screws to

the brackets,

7928 1/2/5
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Removal of the transceiver is simply a matter of undoing the two knurled head
screws, supporting the transceiver with one hand whilst so deing, then withdrawing

the set forward.

Powex

When using the vehicle battery for power ensure that the power lead is connected
directly to the battery terminals. Generally, it is necessary te provide a hole
in the wehicle bulkhead (firewall) through which the power lead can be fed and
the plastic seal (item B8) to fit a 1 inch diameter hole, is supplied to prevent

chaffing of the lead at this point.

To reduce generator/alternator and ignition noise, three suppressors are supplied

as part of the mounting kit, Type 3039 and these should be fitted as follows:—

ITEM NO. SUFPPRESSOR CONNECTION

Item 7 Resistor Between distributor and coil,

Ttem 6 Capacitor Between coil input (12V) and chassis.

Item & Capacitor Between Generator/Alternator output and chassis.
Aerial

The mobile aerial kit {diagram opposite) is available with either 6ft. or 12ft
Helical Wnip aerial the kit types being 334%2 and 33498 respectively. The complete

set of parts is:-

ITEM PART TYPE oTY
1 Aerial Coupler Assy (ATU) 3015 1
2 Connector Cable 2956 i
3 & ft Wwhip Rerial 4370a 1

or 12ft Whip Rerial - 43708 1

4 Rerial BRase A.E.A. H.A. 1

5 Base Spring A.E.A. 81 1

& Seal, Plastic 1 in, dia 1

7. Seal, Plastic 1% in. dia 1

8 Screw, % BSW ¢ 1% in HY HD M.S. 4

9 Nut, Full, % BSW HX 4

10 Washer, Spring % in. 4
11 Washer, Flat % in. 4

The mounting arrangement and transceiver connections are shown in the diagram
but it is to be noted that 18 inch aerial coupler cable, for connection to the
aerial, is of critical length and must not be cut or extended. The proximity of

aerial and aerial coupler positions is, therefore, dictated by this cable length.

7928 v/z2/7
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MARINE INSTALLATION
In deciding the best possible lccation for the transceiver many factors need to be

congidered, some of which conflict with others.

The main factors, in order of importance, are as follows:~
i) Not to be exposed to a strong sun, to rain or salt water spray.
ii} Transceiver mounting to be close to the aerial fead point.

iii} Transceiver mounting to be close to the battery supply.

In many cases, if points i) and ii) are met, the distance from the transceiver
to the battery may exceed the battery cable length of 8% feet. In this case,

refer fo paragraph 2.2 for the required cable size.

Apart from giving consideration to the above points, due to many aspects invelved

in a marine installation, this should only be undertaken by Racal Distributors,

or by technicians, having sufficient equipment and knowledge to pre-set the aerial
tuning unit accurately, suppress generator, alternator and ignition interference,

and install a satisfactory earth and aerial system.

7928 1/2/8
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PART 1

SECTION 3
QPERATION
1. CONTROLS
2. OPERATICON
{a) Transceiver Not Fitted With Internal RAerial Tuning Unit
(b) Transceiver Fitted With Internal Aerial Tuning Unit
7928
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QPERATION

CONTROLS

The transceiver controls, including those for alternative operating modes and

opticnal facilities, are as follows:-

VOLUME

CHANNEL SELECTOR

CHANNEL BANK

(12 Channel versiong only)

EMERGENCY CALL
{Optional facility available with

6 channel versions only)
AM OPERATION
AT DISTRESS CALLING FREQUENCY -

2182kHz (Marine versions only)

CLARIFIER/TUNE-AM

7928

The extreme counter clockwise position of this
control switches the transceiver Qpy. Turning
the control clockwise switches the transceiver
ON and increases the level of loudspeaker cutput.
& pushbuttons

The required channel is selected by depressing
the pushbutton immediately below the channel
number 1 & 7: 2 & B:

Pushbutton immediately to the left of the

3 & 9 etc,
channel selection pushbuttens. In the 0UT
position channels 1-6 are used: in the IN
position channels 7-12 are selected.

RED pushbutten immediately to the left of the
& channel selection pushbuttons. When
momentarily depressed the emergency call sequence
is initiated.

Normally Channel 1 pushbutton which, when
depressed, provides automatic transmission in

AM mode irrespective of the position of the
CLARIFIER/TUNE ~AM control.

The extreme counter clockwise position of this
control provides AM operation but if this
facility is not included, in this position of

the control, an internal tone to permit tuning

of the aerial results. With the control
turned clockwise out of the TUNE-AM position
5.8.b. reception is adjustable for frequency

drifs,

1/3/1
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AERTAL

{When optional in-built A.T.U
fitted)

_INDICATOR LaMP

PRESS-TC~TALK (P.T.T.)

Extended to microphone.

7928

The internal aerial tuning unit is adjusted by
this muiti~turn control the extreme counter
clockwise position, to which the control should

ke initially set, being the low frequency end.

An 'on tune' setting is reached when the
transceiver indicator lamp is at full brilliance
which is precisely obtained by use of the
combined coarse and fine adjustments of the
control. The fine control operates on ‘back-off*
from a coarse setting for one full turn, before

the coarse control re-engages,

In manipulating the control for coarse and fine

adjustment several settings for peak brilliance

of the indicator lamp may be found. Provided

the peaks of brilliance are seen to be egual it

ig immaterial which 'on tune' setting of the

control is.used.

For the transceiver condition the indicator

lamp response is as folleows:=-

Transceiver CFF CFF

Receive State Steady light.

On Tune Brightness varies with
position of AERIAL control.

Max. brightness occurs when

aerial is tuned.

Transmit-S8H Light varies from zerc to
max. depending upon level
of speech.

Transmit~ Steady light, increasing

Compatible BN with max. speech level.

bepressing the microphone P.T.T switch places

transceiver in the transmit state,

1/3/2
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CPERATION

(a) Transceiver Mot Fitted With Internal Aerial Tuning Unit.

i Select the required operating channel.

ii Set CLARIFIER contrel mid. pesition of travel.

1ii Switch POWER on and adjust VOLUME control for required loud speaker output
lavel,

iv  Check that the microphone P.T.T. switch is in the normal -pogition, resulting
in the transceiver being on receive,

A To transmit, press P.T.T. switch on the microphone and talk in & clear normal
voice at a distance € to 8 inches from micrephone.

vi When a signal is.received, adjust the CLARIFIER control to give c¢lear
intelligible speech.

vii If required tc operate on A.M. {where the A.M. compatible opticn is Ffitted)

gwitch the CLARIFIER to the extreme anti-clockwise TUNE/AM position,

(B} Transceiver Fitted With Internal Aerial Tuning Unit.

i Select the reguired operating channel,

ii  Set CLARIFIER control mid position of travel.

iii Switch POWER on and adjust VOLUME control for required'loudspeaker cutput
level,

iv Check that the microphone P.T.T. switch is in the normal position, resulting
in the transceiver being on receive.

v Set the CLARIFIER control to the extreme anti-clockwise position (TUNE/AM) .

vi Depress the microphone P.T.T. switch and adjust the AERIAL control to obtain
maximum illumination of the indicator light as descriked above,

vii Reset the CLARIFIER control to the mid. point.

viii When a signal is received, adjust the CLARIFIER control to give claar
intelligible speech.

ix 1f required to operate on A.M. (where A.M. Compatible option is fitted)

switch the CIARIFIER control to the extreme anti-clockwise TUNE/AM position,

7928 17373
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7928

PART 2

TECHNICAL DESCRIPTION

PRINCIPLES OF CPERATION

SUPPLY LINES & SWIWCHING CIRCUITS
OVEN OSCILLATOR UNIT
EXCITER/RECEIVER BOARD TYPE 3028
POWER AMPLIFIER TYPE 3019

TWC TONE GENERATOR BOARD TYPE 4186
AERIAL TUNING UNIT
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7928

PART 2
SECTION L
PRINCIPLES OF CPERATION

INTRODUCTION

RECEPTION (U.5.B. Operation)

TRANSMISSIONS (U.S.B. Operation)

OTHER OPERATING MODES & FACILITIES {If Specified)

- A.M. Operation

switchable Sideband

Emergency Calling
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PRINCIPLES OF OPERATION

INTRCDUCTION
The 5.5.B. Transceiver TRA 7928 essentially comprises three modules which are -

Cven Oscillator Dnit
Exciter/Receiver Board
Power Amplifier Board

The Oven Oscillator Unit is an electrically heated, temperature controlled assembly
containing the channel oscillator and carrier insertion cscillator (c.i.0) both of
which are crystal contrclled. The channel crystals are selected for the appropriate
chammel oscillator frequency, by d.c. controlled diode switches. The ¢.i.o0., has a

clarifier circouit for external line adjustment of this frequency.

At the Exciter/Receiver Board the transmit and receive circuits are-built around a
common mixing and i.f. stage. Input to the mixers, for transmission or reception, is
a function of electronic switching. For the transceiver variants providing a.m or
switchable sideband operation the board contains additional filters and switching

circuits.

The 100mW x.F, output from the Exciter/Receiver Board is fed to the Power Amplifier
which is capable of delivering 25W p.e.p inte a 50 ohm lead,

An additional module, Two Tone Generator Board, is required for provision of the

Emergency Call facility.

The transceiver requires a 12V d.c. ipput which in the transceiver transmit state,
is directly switched to the power amplifier. Most of the other circuits reguire
a regulated 9V supply which is taken from & regulator built on the Exciter/Receiver

Board.

RECEPTICN (U.S.E. Operation)
Input signals in the 2 to 10MEz range are fed to a four pole, two zero bandpass
filter to attenuate signals which are in .the broadcast band and the image frequency of

the required signal.

Channel oscillator cutput (fch 0) 2.g.c. controlled and 10, 7MHz higher than the
operating channel frequency (fs) is fed into double balanced mixer the tuned

circuit of which selects the difference freguency (fc »fs).

h.0
A highly selective sideband filter precedes the i.f. amplifiers the tuned circuits
of which provide additional selectivity. The gain of one amplifier is autcmatically

controlled,

7928 ' 2/1/1
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At the second double balance action mixer, the fch.s_fs signal and input from the
carrier insertion oscillator (c.i.o} gives an audio output which is fed to an a.f.
pre-amplifier. This amplifier alsc acts as a low pass filter with sharp roll off
above 3kHz providing further receiver selectivity. Output from the amplifier, is

also used to drive the a.g.c. detector.

TRANSMISSIONS (U.S.B., Qperation)

Adudio input from the microphone is fed to the mixer via an amplifier which
incorporates a.g.c. to limit the audic drive to the rest of the transmitter. The
10.7MAz ¢.i.o. is aiso fed to the mixer and cutput consists of sidebands centred on

L0.7MHz ,the carrier being balanced out.

In the common i.f. amplification stage, for transmission, a.g.c. is switched out

and pre-set gain components used,

The amplified i.f. is heterodyned with the channel oscillator output at the second

mixer to product the required fc ~i.f signal plus the image f +i.£. Leakage

h.o ch.o
of the product components is minimised by the mixer double balance action and

further rejection ocecurs at the following five pole Ffilter.

The five pole filter passes the regquired fch G~i.f signal only which is raised to a

level of approximately 100mW by an r.f. amplifier operating in class B mode.

Foi aerial tuning purposes an audio cscillator is included the signal from which is
not only switched into the exciter but also into the receiver speaker amplifier to

give the operator an audible indication of the coscillator active state.

The power amplifier input from the exciter is fed, via an emitter coupled a.l.c

stage, to drive a series of linear wideband stages.

There are twe class A amplifiers followed by two class B push pull stages which are
individually biased by temperature compensated circuits. A wideband transformer
serves to couple the output of the second class B push pull stage to the aerial

changeover relay and to isclate the power amplifier from the transceiver chassis.

The a.l.c circuitry sensing both the transmitter output and the operating conditions
cf the final amplification stage, ensures that maximum output, as allowed by the
aerial impedance and power supply veltage, is maintained, alsc safe continued

operation intec any aerial impedance.

Both the magnitude and phase of output veltage and current is sensed by circuitry
which is designed such that, for a matched aerial condition, there is maximum

detector output and, therefore, maximum brillisnce of the TUNE lamp.
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OTHER OPERATING MODES AND FACILITIES (If specified)
A.M. Operation
The 1.f output of the lst mixer is directed to the a.m. filter, to by-pass the

sideband filter, and thence, via the amplifiers, to the 2nd mixer.

An audic output is obtained by feeding the 2nd mixer with a.m carrvier instead of the
local carrier (c.i.o) the a.m carrier being recovered by a high gain limiting

amplifier sampling the i.£.

During periods of no modulation and hence no audio output in the receive state, a
secondary a.g.c. detector, sensing the i.f. lewvel, clamps the a.g.c. to prevent

i.£. overlcad.

An %.f. output is produced by re-inserting the c.i.o signal, at pre-set level, into
the {.f. stage. This c.i.c signal replaces the a.f. oseillator for aerial tuning

purpcses.

Switchable Sideband
With the two sideband filters fitted for this requiremeht, the i.f, signal is simply

switched through one or the other for u.s.b. or l.8.b. operation.

Emergency Calling

The additional module required for this facility has two tone oscillators, differing
in frequency by 440Ez, and a timer circuit. When triggered the timer circuilt not
only turns the osecillators on but also grounds the P.t.t line so that transmission

of the signal is sutomatic and for a duration of approximately 20 seconds.
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PART 2
SECTION 2
SUPPLY LINES AND SWITCHING CIRCUITS

INTRODUCTICON
The transceiver front panel contrels and the P.-t.t. contrel of the microphone
set wp 'logic levels'for the operation of electronic switching within the modules.

Before entering into detailed description of the medule circuits therefore the logic

‘levels of these contxols will be discussed.

Refer to Transceiver Chassis Wiring Diagram ACC 3000.

Receive and Transmit 9V Lines

The relay (RL/4), operated by the p.t.t control, switches the regulater SV output,
via contacts RL2, to one of two lines i.e. the RX 9V line and the TX oV iine. By
the voltage on these lines the channel oscillator or carrier insertion oscillator is
switched for input to the mirers as required; a.g.c. action is alsc disabled in the

transmit condition.

12V Line
Through contacts RL3, a 12V line is established in the transmit state which voltage

is applied to the power amplifier.

Receive A.M. Line (If A.M. mode specified)

Where a.m. operation provided, due to the wiring of RL1 and the clarifier/AM switch
contacts SB~Bl, 9V on the a.m. line is not held in receive a.m. mode. The carrier

insertion oscillator and the sideband filter electronic switch are powared by this

line and are, therefore, switched off for a.m. mode reception.

U.5.B/L.8.B Operation (If specified)
The USB/LSE pushbutton switch SDL provides 9V and OV at pin L of the Exciter/Receiver

Board to select, by electronic switching, u.s.b and l.s.b filters respectively.
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PART 2
SECTICN 3
OVEN OSCILLATOR UNIT TYPE 3044

1. CHANNEL OSCILLATOR
2. CARRIER INSERTION OSCILLATOR
3. OVEN CONTROL CIRCUIT
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OVEN OSCILLATOR UNIT TYPE 3044

The Oven Osciliator Unit Type 3044 for 6 or 12 channel use comprises a p.c. board
fitted with an aluminum casting which forms an cven. Within this enclogure, which
is electrically heated and maintained at a temperature of 7OOC, the board accommodates

the erystals and frequency determining elements of the oscillators.

Channel Oscillator

Q1 and Q2 form an ampiifier circuit with positive feedback via Cl. The feedback
is such that, without a cryvstal in circuit, the amplifier is stable, i.e. it wili
not oscillate. With a crystal across Q1 emitter to ground plane the amplifier gain
is increased at a frequency associated with the series resonance of the crystal and
the circuit oscillates. Clamping diodes D2 and D3 limit the cutput and the feedback
50 that Ql and Q2 operate within their linear regions. Hence, the stability of the

oscillator is, mainly, a function of the crystal and asscciated tuning components.

Where 12 channels are available {type 3044np) the crystals are arranged in two banks
of six (1 to & and 7 to 12). The channel switching lines, via the board pins K, L,
M, N, P and @, diode select two crystals, one from each bank. The channel bank
selection circuit comprises 03 and Q4 the on/off state of which is dependent upon
the voltage at board pin J. Where this voltage is 9V, (3 is on and crystals 1 to 6
are enabled whereas with OV at this pin the states of Q3 and Q4 are reversed and

crystals 7 to 12 are enabled.

Where & channels only are available {type 30448), the bank select circuitry and the
compenents for channels 7 — 12 are omitted. R1L is linked to the ground plane

to complete the oscillator circuit.

Carrier Insertion Oscillator
The operating principles of this oscillator are identical to those of the channel

oscillator described above.

Normally, the clarifier facility is not required when transmitting. To disable the
clarifier in the transceiver transmit state, 9V is switched to hoard pin E and Q11
is turned on. In this condition the frequency of the oscillator is determined by

the setting of 58 only,

;n the receive state Qll is off and the additional frequency determining circuitry
L2, C59 and Dlé is enabled, The capacitance of DL is a function .of the 4.c. valtage
supplied to pin H; adjustable inductor 14 compensates for the mean capacitance of €59
and D16 allowing centrallisation of the clarifier range about the nominal

C.I.0. freguency.

7928 2/3/1

IRIAICAIL]

The Elecionics Groop
VTV Racal Ercowanics Fry. Led.




Cven Control Circuit
MLl is an amplifier with differential inputs (pins 2 and 3) comparing the voltage
at R30, BBl junction against a refevence set by R29. RBI1 is a thermistor located

in the oven and adjacent to oneé of the heating transistors, Q& and Q8.

The amplifier input differential at 'switch on' is such that the output of ML,
fed via {5 and D12 tends to turn Q6 and B hard on. 07 limits the drive to
deliver approx. 0.7V acress R35 and R37 which resistors determine the heating

current through 06 and (8.

When the cven temperature reaches 7OOC, the increased resistance of RBl reduces
the output voltage of ML, and therefore ' the heating current, to a level

whereby the temperature of 70°C is maintained.
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PART 2
SECTION 3
OVEN OSCILLATOR UNIT TYPE 3047

i. CHANNEL OSCILLATOR
2. CARRIER INSERTION OSCILLATOR
3. OVEN CONTROL CIRCUIT
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CVEN OSCILLATOR UNIT TYPE 3047

The six channel Oven Oscillator Unit Type 3047 comprises a P.c. board fitted
with ap aluminum casting which forms an oven. Within this enclosure, which is
electrically heated and maintained at a temperature of TOOC, the board accommodates

the crystals and frequency determining elements of the oscillators.

Channel Oscillator

The oscillator Q2 is basically a feedback amplifier with the cutput fed back in
phase with the input via C5 and 6. Under normal operation conditions the gain of
Q2, from cellector to emitter, is less than unity and hence the amplifier is stable.
However, when a crystal is in circuit it forms a parallel resonant circuit with

CS and C8 and oscillation will occur. R.F. output, at the crystal frequency, is a

available at pin N, via buffer Q3.

The output of 03, detected by dicdes Dl and Q1 base-emitter, results in a collector
swing at gl which, controlling the bias conditions of 92, provides an r.f. swing of
approximately 1.4v p-p (voltage drop of DL and VBE of Q1) at the collector of o3.
The output is attenuated to the required level by R13 and the lcad presented by the

Receiver/Exciter at pin N.

Crystal selection iz made by grounding the appropriate pin K, L, P, R, § or T thus

forward biasing the dicde in series with the crystal.

Carrier Insertion Oscillator
This osciliator operates in a similar mannex to the channel cscillator described

above.

Normally, the clarifier facility is not reguired when transmitting. To disable the
clarifier in the transceiver transmit state, 9V is switched to board pin F and Q7
is turned on. In this condition the frequency of the oscillator is determined by

the setting of C36 oniy.

In the receive state 27 is off and the additional freguency determining circuit L4,
C37 and D9 is enabled. The capacitance of D9 is a function of the d.c. voltage
applied at pin H; adjustable inductor L4 compensates for the mean capacitance of Q37
and D9 allowing centrallisation of the clarifier range about the nominal c.i.o.

frequency.
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Oven Control Circuit
The oven is heated by 04, which is bolted directly to the casting, and temperature
sensing is a function of p.t.c. thermistor RBl, set into the casting by an

epoxy resin, adjacent to (4.

MLl operates as a differential amplifier which, supplied with the voltage at REL
R28 dunction ({pin 3) and that set by R27 {pin 4), provides an amplified difference
voltage to drive the base of Q4 via the d.c. level shifting Zener diode DS,

The current drawn by Q4 on 'warm up® is determined by resistor R33 and the voltage
developed is applied to the hase of Q5. When the oscillator current of Q4 exceeds
1A approx. @5 turns on and the voltage at pin 2, otherwise set by R34 and R35 to

4.5V is lowered. As the voltage at pin 2 is decreased so the gain of MLl dacreases

with the result that the maximum current drawn by 04 is Iimited to 1.4A approximately.

Wher the temperature of the oven reaches 70°C the increased resistance of RBL reduces
the output voltage from MLL, and hence the heating current, to a point whereby

this temperature is maintained.
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PART 2
BECTION 4
EXCITER RECEIVER BOARD TYPE 3028

1. RECEIVER CIRCUIT

1.1 Input Filter

1.2 Dicde Protection

1.3 Filter sSwitch

1.4 IL.F. Trap

1.5 First Mixer

1.8 Sideband Filter

1.7 I.F. Emplifiers

1.8 Second Mixer

1.9 Audic Pre-amplifier

1.10 a.6.c. |

1.11 A.F. Output Amplifier

2. EXCITER CIRCUIY

2.1 . A.F. mmplifier

2.2 ‘First Mixer

2.3 I.F. Strip

2.4 Second Mixer ‘

2.5 loMHz Low Pass Filtex
.6 Wideband Amplifier

RECETVE & TRANSMIT SUPPORTING CTRCUITRY

First Mixer Drive

.

. Second Mixer Drive

 A.F. Oscillater

oV ﬁegulatof
ALTERNATIVE OPERATING MODES (If Specified)

B s W W W W oW N
. :
TV N

. A.M. Operation
{a) A.M. Filter Switching
(b) Limiting Amplifier
{c} Secondary Detector
{4) C.I.0. Re-insertion
(e) A.F. Oscillator
4.2 Switchable Sideband Operation
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1.4

EXCITER RECEIVER BOARD TYPE 3028

The basic beard, to provide transmission and reception in u.s.b only, will firstly

be described.

RECEIVER CIRCUIT
Input Filter
This is a 2 to 10MHz bandpass filter in a four pole two zeroc configuration

comprising Cl3 to Cl1% and Ll to L4.

PDiode Protection
The clamping diodes Dl.and b2, protect the receiver input circuit against excessive

(greater than 2V), input voltage.

Filter Switch
P4 and Q5, with associated components, form a series shunt switech under the control
of the R¥ 9V line, In the receive condition 05 is on, hence Q4 is off, aliowing

receiver input signals to pass the first mixer.

I.F. Trap
CZ2 and L6 are in series resonance at the intermediate frequency (10.7MHz) thereby

attenuating signals of this frequency .

First Mixer _

Since the first mixer has a constant current éource, ML2-A, the input signal ig
equally amplified by the low noise amplifiers, QS and Q7, but phase opposed. R32

and R34, a.c. connected by C28 and C29, provide emitter degeneration thereby improving

linearity and the dynamic range, .

The channel oscillator output is applied to the switching transistors of ML2 which
are connected for double balanced mixing action. Thus, any i.£. breakthrough may
be balanced ocut by adjustment of R39 which is factory pre-set,

The mixer product fc is selected by the parallel tuned circuit of T1 secondary

h.o_fs
and 33,

Gain control is effected by varying the channel oscillator level to the first mixer,
the drive circuit of which hasg a.g.c. Thig circuit is discussed in more detail

under the heading of Receive and Transmit Supporting Circuitry.

Sideband Filter
U.5.B operation is provided by the crystal filter FL2 which is resistively terminated

by R48 and R53; capacitors C42 and 043 provide reactive termination.
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1.10

I.7. Amplifiers
The common base stage ML3-A serves as a suwnming amplifier when a second crystal

filter at 3FLI ~ for A.M or L.S.B operation - is fitted.

ML3-B is under the control oo the BYX 9V line and, in the receive condition, reduces

the emitter degeneratrion of ML3-C *o give the required increaged 1i.f. gain.

Mi4 is a tuned i.f, amplifier having a.g.c. applied to pin 4. The tuned circuit for

frequency selective feedback around the amplifier is formed by L7 and ¢51.

Q10 is the second mixer drive amplifier.

Second Mixerx
The second mixer, comprising MLS and MLE-B, is of similar configuration and operation
as the first mixer. The i.f. input mixed with the carrier insertion oscillator

output preduces audio acroas ROZ,

Audio Pre-amplifier
ML1l is an operational amplifier with feedback to restrict the audic bandwidth to

3kHz for improved selectivity.

A.G.C. ‘
The a.g.c. detector 019 takes drive from the audio pre-amplifier output via €103 and
is biased, via the divider R158/159, from the RX 9V line. 1In the transmit

condition therefore, this detector is inoperative.

With audio output above a predetermined level (19, and hence MLL0-A, are turned
on. As a result, through D3 and the Darlington pair ML10-B and C, the voltage on

the a.g.c. line is reduced.

Two times constants are used, Cl04, charging through Riél and discharging through
ML10-A input, provides a fast attack and decay. <106, charging through R167 (when
ML10-A is on} and discharging through R166 and R167, provides a relatively slow
attack and decay. The purpose of the double time constant system is to allow
trangients to be absorbed without depressing the a.g.c. voltage which would
necessitate a slow recovery. Thig is possible due to the fact that the fast acting
time constant will both respond to and recover from the effect of a transient

voltage, before the slower time constant has followed the response to any extent.
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AF. Cutput Amplifier
The class B output ampiifier, Q24 to 028, has a very high open loop gain heavily

restricted by negative Feedback, R193 and RiBY, to minimise distorticn.

The speaker is a functional part of the cireuit in providing a d.c. earth return

to bootstrapping resistor R192.

The ocutput level at the speaker is determined by the transceiver VOLUME potentiometer

which precedes this ampiifier.

EXCITER CIRCUIT

The mixers, filters and i.f. circuitry, uséd for both reception and transmission,
have been discussed in the foregoing description of the receiver. When operating

for transmissions however, following the gain controlled a.z. amplifier, the exciter
gain 1€ fixed. High stability cemponents are used to ensure that gain variation, due
to temperature changes and ageipg are minimal,

AF. Ampiifier

Q1 is turned on when the RX SV line is active hence, when the transceiver is in the
receive condition, any signals appearing at the amplifier input are heavily

attenuated by Rl and Q1.

The amplifier is dezigned to accept a.f. inpute which may vary in level over a range
of better than 304B. The threshold for &.g.c. is set to approximately -45dBm, which

is suitable for the recommended ancillary items.

Transistor 93 and these at MLI-C, D and E form a feedback amplifier with a high

input impedance.

The peak detector HML1-A andB, fed with the amplifier output, controls the impedance
of Q2 which, combined with that of series resistor R3, determines the amplifier

input level.

C4 and R8 allow for a long decay time whereas the discharge of (4, by MLl-2

through R10, provides a fast attack.

First Mixer

The a.f. amplifier output is at a level to ensure optimum performance of the first
mixer where, combined with the carrier ingertion oscillator output, a double sideband
i.£. signal is produced. The carrier signal i balanced cut by means of pre-set

potentiometer R33.
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I.F. Strip
As already stated, this section including the sideband filter, behaves as

described for reception except that pre-set gain. is operative.

Under the control of the TX SV line, ML3-D shorts out the a.¢g.¢. line to amplifier

ML4 whilst ML3-E switches in pre-set R67 to determine the i.f. gain.

Second Mixer
The combination of the i.f. input and that from the channel oscillator preduces
£ Oiﬁuf signals, the input components being balanced out by potentiometers

ch.
R86 and RB7 respectively. The i.f. output appears across pins 8 and 12 of MLS,

10MHz Low Pass Filter

This filter is a 5 pole network the elements of which are C52, Ce3, C64, 19 and L10.
The second mixer output provides a high impedance source and termination is provided
essentially by R94 in parallel with R96. The filter rejects any leakage of

fcho and i.f., also the image of the required fcho—l‘f signal.

Wideband Amplifier

This amplifier, comprisigg MLE~C, D, E, Q12 to D16 and associated components, is
driven in class B mode té conserve current. The inherently high gain of the
amplifier is restricted by feedback resistor R10G3 for increased linearity. The
amplifier is operated near to full output, therefore, any transients which may pass

undetected by a.g.c. system, are clipped before entering the output power amplifier,

RECEIVE AND TRANSMIT SUPPORTING CIRCUITRY

First Mixer Drive

The first mixer drive circuit is essentially a switch which allows c.i.o. output in
transmit and a.g.c. ch.o drive in receive. In receive mode the RY 9V line turns on
amplifier ML7-B, which is connected to the ch.o output. At the séme.time, ML7~B

is switched on which, simultanecusly, earths the bias on the c.i.o. amplifier

ML7-C and, in order to minimise the c.i.o. leakage in the ch.o, attenuates the c.i.o.

level to ML7-C.

The amplifier ch.o drive current path is split intc the emitters of ML7-A and ML7~D
but, depending upon the relative biag of these transistors (ML7-A has a.g.c)
anything between all and none of the ch.o current will pass through ML7-A. Thus,

the drive level of the first mixer is gain controiled.

In transmit mode, the a.g.c. transistor is by passed in order to give constant c.i.o
drive to the first mixer. Since the RX 9V line is off, ML7-B and E ars turned off
whith turns on the c.i.o'amplifier ML7-C the output from whiéh is fed directly

te the first mixer.
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Second Mixer Drive

In receive mode the c.i.o. amplifier ML8-B is turned on and amplified c¢.i.o.
cutput is fed directly to the sacond miser. In transmit mode the TX 9V line both
biases the c¢h.o amplifier ML8-C and turns on MLE-A which turns ¢ff the c¢.i.o

anplifier ML8-8,

ALF. Gscillatoxr
Unijunction transistor 029 and associated components form an escillator circuit

the freguency of which iz determined, essentially, by RIS7 and CL39.

9V Regulator
The vegqulator is designed to operate hetween 10.5 and 16 volts and provides current
limiting for protection against an accidental short. Reverse polarity protection

is alsc a feature.

The differential amplifier MLLO-D and B compares the output voltage against the
reference, which is the voltage across Zener diode D5. The amplifier controls the

output voltage via Q21 and Q20.

Should an accidental short ocour across the 9V line, the voltage difference acrossg
R183, R84 and R186 will turn on 023 which will sufficiently turn off MLLO-E

to limit the ocutput current to approximately 1.5A.

Reverse polarity protection is provided by dicde D4, together with current

iimiting resistors RI18L and R187.

ALTERNATIVE OPERATING MCODES (If specified)
A.M, Operation
Where the a.m. facility is required the following circuits are added to the basic

Exciter/Receiver Board.

A.M. Filter Switching

The line to board pin I carries 9V in a.m. transmit {and s.s.b transmit and receive )
but is at OV in a.m receive ~ see Transceiver Chassis Wiring Diagram ACC 30060.

Hence, in a.m. receive, transistors MLE-D and E will be off and there will be no
bias to the filter switeching transistor 309. Since the other filter switching
transistor 308 is permanently biased the signal will be fed via 308 to the a.m.

Filter 3FL1.

Conversely, in a.m. transmit {and s.g.b transmit and receive) MLE-D will be on to
bias 30Y and since the value of biasing resistors are such that 309 hase is more

negative then 308 base, the signal path is via 309 to 4he sideband Filter FL2.
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(B)

{e)

(4)

{e)

Limiting Amplifier

2MLY ané associated components comprise a vexy high gain amplifier which is driven
by i.f. amplifier Mid. By virtue of the clipping action of 2MLS the modulatien
information is removed from the a.m. signal to leave the carrier which is inserted

into the second mixer instead of the c.i.o.

As MLB-E shorts out the bias to 2MLY the amplifier is active only when MLS-E is
turned off by the presence of OV at board pin L i.e, in a.m. receive state.
Under the control of the line board pin L the c.i.o. is also switched off in a.m

recaive,

Secondary Detector

When an a.m. signal is being received, the phase relationship between the i.f.
drive and the reinserted carrier to the second mixer is such that a d.c. shift
results between the twe outputs arms of the second mixer {i.e. between MLS,

i1l and ML8, 12). In the absence of modulation information on the carrier, the
receiver gain will increase as no audioc will be produced to operate the primary
a.g.c. detector. Transistor 2011 will be turned on by the increasing d.c.
difference of the two output arms of the second mixer, clamping a.g.c. line via

ML1G~A against further increase in receiver gain. Hence, i.f. overload is prevented,

C.1.0. Re~insertion

A.M. transmissions are of one sideband and the carrier, the c.i.o. being re-inserted
by the circuitry 2017, 2018 and associated components which is powered by the

TX 9V line only. The board pin X is held at 9V in the s.s.b. state, removing

the bias from 2017 thus this c.i.o. re-insertion circuitry is also inactive for

$.5.b. transmissions.

With the 9V removed from pin K (a.m. transmit state) 2Q17 is turned on via 2R129
which action biases 2018, the c.i.o. amplifier and a pre?set level of +he c.l.o
frequency is fed to the i.f. summing amplifier, Ql0. At the same time, through
2017, 2081 and 2R134 the i.f. level is attenuated (approximately &dB) such that

the overall i.£f. output (sideband plus re-inserted carrier) remains the same.

R.F. Oscillator

The a.f. oscillator, Q29 is rendered inactive by permanently earthing pin AC.

For tuning purposes in a.m. transmit the re-inserted carrier is used.

Switchable Sideband Operation

The additicpal filter to provide l.s.b operation occupies circuit position 3FL1
therefore, as described under AM Filter and Filter Switching shove, selection is
made by the permanently biased transistor 308, Qhen.the bias from 309 is removed.
This is the case with OV at board pin L as provided by external switching i.e.

USB/LSB switch at LSB position.
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PART 2
SECTION 5
POWER AMPLIFIER TYPE 3019
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I.C. BIAS
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POWER AMPLIFIER TYPE 3019
A.C. BIGNAL PATH

~The r.f. input is fed, via €18, R33 and R34, to emitter coupled Q10 and Ql1 which
-are common hase stages for r.f. signals. Any exciter i.f. present is trapped

by 14 and €23, series tuned to 10.7MHz.

The proportion cf the input signal amplified by Q10 is controlled by the blas on Qll

which, in turn, is governed by the a.l.c. circuitry described below.

Q¥2, fed from Q10 wia €21, is a shunt feedback stage, the in band gain of which is
determined by R37 while C24 provides a high frequehcy roll off,

The emitter follower Q13 drives the first push-pull class B stage Q14 and Q15, via
the phase splitting transformex Tl. The reactive load on Q13 is series damped by
R46, 47, 48 and 49 whilst parallsl dampling is provided by RSl ané RS2,

The gain of Ql4 and Q15 is determined by R52 to RS58 and interstage coupling ig
provided by transformer T2 which also applies negative feedback around the second

push-pull class B amplifier Q16 and Ql7.

In band gain of Ql6 and Q17 is determined by R64, 65, and 69 whilst C33 to C36 roll
off out of band signals. The input impedance to Q16 and (l7 is series damped by
R71l to R74; paralleling damping is provided by R62, 63, 77 and R78.

A p0551ble out of band resonance, involving the’ reactive output impedance ef the
amplifier and aerfal, is damped by R79, R8%, C39 and L12; further protemtion from
this resonance and voltages induced in the aerial by other transmitters is provided

by DB and D9.

D.C. BIAS

The transistors QiQ and Q13 form a feedback pair for diréct currents and the
resulting voltage across R46 to R4AO always equals the hase emitter voltage of Qi2.
This voltage, via T1 secondary winding, biases Q14 and Q15 for class B operation.
Since Q12 shares the heat sink of Q14 and QlS the bias voltage is temperature

compensated.

Transistors Q7 and (B alsoc form a feedback pair the d.c. output voltage of which is
a function of Q7 base emitter voltage and the feedback resistors R19, R21 and R22.

- This voltage, set by R22, biases the cutput transistors Qlé and Q17 and since Q7

is physically in close proximity to the output transistors, the voltage is

temperature compensated.
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The power requirement from Q8 is aiso reduced by the initial bias as a result of

the ceollector current from (13 fed via R71 to R74 and T2.

A.L.C.

Peak Output Detecting and Limiting

The power amplifier output current sensed by T4 develops an z.f. veltage across

R17, R82. & d.c. voltage is added by the divider formed by RB1 and R18, RBL being a
p.t.c. thermigtor sensing heat sink temperature. The voltage detected by D2 and C7
therefore, is dependent upon both the output current and the temperature cf the

heat sink. This voltage, amplified by Q5, Q4 and 03, is used to wcontrol the

base of Ql1 so that the cutput current is held at a safe value.

The collector currents of Ql0 and 011, determined by R34 and Zener dicde D7,

result in a voltage drop across R3, 4 and 5 which is independent of supply voltage
variations and adjustable by s.o.t. resistor R4, Referenced against the voltage,
Q6 and D5 will conduct to charge C5, when the peak collector to emitter voltage of
Q17 falls below a certain level. The resulting a.l.c. action limits the drive
level to prevent saturation of {16 and 17, and a iinear output is maintained

irrespective of variations in battery voltags.

The a.l.c time constants are set by €5 which is rapidly charged by 05 {(or g6} and
slowly discharged through the complementary Darlington pair (3 and D4, in parallel
with R10Q,

Average Cutput Detecting (A.M. Operaticn}

C6 is charged through D3 by the output current senszed by T4, or through D4 by the
voltage acress T3 primary, whichever is the greater. With 0l not éonducting,

which is the case in a.m. operation, the voltage excursions across (6 are averaged

by R4, C4 and R16. The level across C4 may be such as to charge €5 via Dl. fThusy
the a.l.c. action is responsive to average output level as well aé the peak detecting
circuitry described. In s.s.b. operation, +9V is applied to pin E of {1l the

conduction of which disables the averaging a.l.c. circuit.

terial Tuning Indicator

R25 and 26 form a voltage divider between T3 primary and T4 secondary (voltage

and current sensing respectively)., Any r.f. voltage at the junction of the divider
is detected by D6 and Cl5 to drive, after amplification by (9, the transceiver

front panel TUNE lamp.

When the voltages across T3 primary and T4 secendary are both egual and in phase,
corresponding to correct matching of the aerial, maximum r.€. voltage will be present
at R25, R26 junction, corresponding to maximum lamp brilliance.

Where an internal A.T.U is fitted, the front panel tune lamp is under the control of
a more sensitive voltage and current camparitor, necessary for tuning to an aerial.

This circuit is an integral part of the A.7.U assembly which is separately described.
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PART 2
SECTION &
TWO TONE GENERATCOR BOARD TYPE 4186

The use of this board provides the 'emergency call' facility whereby a two tone

signal is transmitted. for a pre-set period.

With OV applied to pin G, via the transceiver CALL button, Cl is charged and, at
the same time, Ql, 02, 03 and 06 are turned on. The on state of Q3 turng on two

a.f. oscillators whilst the on state of 06 energises the P.T,T. relay.

On redease of the transceiver CALL button, Cl is slowly discharged through R6 to a
level where Ql, referenced against a voltage determined by R3 and R4, is turned off

which, in turn, switches off all other circuits.

The two cscillators are similar in operation therefore cnly one, Q4 and associated

components, will be described.

The collector load of Q4 is a parallel tuned circuit (L1, c4) providing positive
feedback to the base of 04 via R8, therefore, the circuit oscillates at a ffequency
defined by the tuned circuit. Clamping diodes Dl and D2 limit the drive such that

Q4 operates linearly.

The cutputs from the two oscillators.are combined by R10, Rl4 to provide a two tone

ocutput at pin C.

With the microphone P.T.T. control inactive,pin B is shorted to earth and the

oscillator load is provided by RI16.
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PART 2
SECTION 7
AFERIAL TUNING UNIT TYPE 3032

TUNING CIRCUIY
1C7 is in parallel with the aerial circuit and, when adijusted, presents a 50 ohm
load in series with re-adtance. The re-actance is cancelled by the series tuned

circuit 1C6 and 1L].

REFLECTOMETER TYPE 4509
The differential pair 201, 202 is biased at approximately 3.5V as determined by
2R! and 2R2. With no r.f. input (pins A and B) 201 is turned on via 2R7 so that

2Q2 and hence the lamp driver 203, is turned off.

With r.f. input the current is sensed by 271 and the voltage, via 202, is
attenuated by 2R4 and 2R3.

When the a.t.u. is tuned to bresent a 50 ohm resistance to the input the summed
derivatives of the r.f. current and voltage seen at the anodes of 202 and 2Pl are,
respectively, in phase and anti-phase. The peak detector circuits formed by these
diodes and associated components provide d.c. voltage drive %o the differential

pair.

Thus, under matched aerial conditions, the drive to 202 is at maximum consequently
the drive to the TUNE lamp wvia 203 and pin ¥ is also maximum. Conversely, where
unmatchad aerial conditiens prevail, since there will be a phase difference between
the input cnrrent and voltage, the derivatives at 2D2 and 2pl will neither completely
cancel ner equal the summation 6f the matched state with the result that there

will be less drive, if any, tc the TUNE lamp,
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PART 3
MATHTENANCE

RECOMMEWDED TEST EQUIPMENT {OVERLEAF)

SECTION
1 DISMANTLING & RE~-ASSEMBLY
2 TEANSCEIVER OVERALL CHECKS
3 OVEN QSCILLATOR TNIT TESTS
4 EXCITER/RECEIVER BOARD 3028 TESTS
5 POWER AMPLIPIER 3019 TESTS
[S) TWO TONE GENERATOR 4186 TESTS
7 AERIAL TUNING UNIT TESTS
8 ALIGNMENT PROCEDURES
Q DIAGRAMS & PARTES 1ISTS
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{a)
(b)

(c)

(a)

(e}

RECOMMENDED TEST EQUIPMENT

TRA 7928 Test Jig

R.F. Signal Generator with carrier

modulation facility, calibrated output

attenuation, 2uvV r.m.s. e.m.¥. at

30 ohm impedance level.

Two Tone Generator with flat frequency

response, output capability down
to -70dBm into 600 ohms

Oscilloscope frequency response to at

least 15MHz, plus compensated 10:1 probe.

Freguency Counter, up to 25MHz,
Sensitivity better than 25mV r.m.s.
input resistance 50 ohms or greater,
maximum input capacity, ineluding

cable, 100pF,

Multimeter

20,000/vole

52 ohm Non-Reactive Load,
zapable of dissipating 25W or better

alternatively R.F. Power Meter
Electronic Thermometer with Probe

. . . 0
sperable in 6% -~ 957C range

Power Source

PIouY Sapprox.) at 63

The Grown
11972 Recl Bingieonlics Piy. Lid.

Racal JTle7

Alrmec 201A

Marconi TF2005R

Telequipment S43
with Plug In TS841 and €2

Racal BO6R--2

AVO 9

Racal JTl&2
Marconi TF 1152a/1

Dependotherm MRC 3
(with 50°-100%C Probe)

12V Battery -~ Vehicle type with
Cable ~ Racal 3046
alternatively

A.C. Power Unit Racal by 7717




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

7928

PART 3
SECTION 1
DISMANTLING & RE-ASSEMBLY

INTRCDUCTION

REMOVAL
REMOVAL
REMOVAL
REMCVAL
REMCOVAL
REMOVAL

OF EXCITER/RECEIVER BOARD TYPE 3028
OF POWER AMPLIFIER 3019

CF OVEN OSCILLATOR UNIT

OF TWO TONE GENERATOR BOARD 4186

OF AERIAL TUNING UNIT

OF ITEMS MOUNTED TO FRONT PANEL
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TOP VIEW

Lomer .

TWC-TONE
-GENERATOR
BOARD 4188

=EXCITER/RECEIVER
BOARD 3028

AT.U. ASSEMBLY 3032

=(0VEN OSCILLATOR
UNIT

POWER AMPLIFIER
3019
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DISMANTLING & RE-ASSEMBLY
INTRODUCTION
The Transceiver TRA 7928 is constructed as an aluminium cast chassis with recessed
compartments to locate the individual modules. There is a top and bottom aluminium
cover plate giving complete access to all components., The chassis front. panel,
to which all the controls and the loudspeaker are mounted, is faced with a moulded

A.B.5. escutcheon.

The arrangement of modules { see illustration opposite) is such that any one

module can be easily and separately removed.

The transceiver top cover plate is secured by four 4P x Y% inch and one 6BA ¥ 4% inch -
pan head screws whilst the bottom cover plate is held by five 4BA % % inch and
two 6BA x % inch pan head screws. wWith these covers off the order in which the

modules are removed or replaced, according to the groups of instructions below,

ig immaterial,

REMOVAL OF EXCITER/RECEIVER BOARD TYDE 3028
This board is held by:
8 6BR x % in. ch. hd screws, plain and crinkle washers

1 6BA x 1 in. pillar and crinkle washer

With these items removed and with the loom leads still attached the koard may be

lifted to give access to the underside for tests and maintenance purposes.,

If it is required to replace the board a note of the wire connections to appropriate

board pins should be made for reference when re-cennecting to the replacement board.

REMOVAL OF POWER AMPLIFTER 301¢@

IMPORTANT _
When re-assembling this module the following general regquirements should be
strictly chserved.
Surfaces at fixing points are to be clean and all fixing screws made fully
tight for good bonding.
At the heat sink, all metal to metal surfaces serving to conduct heat, to be
clean and a £ilm of tﬁermal conducting compound applied to these surfaces. This
is particularly important when replacing power transistors, the compound being
applied to the transistor surface making contact with the heat sink. The
compound is algo applied to those areas of the heat sink making contact with the

transceiver chassis.

Froprietary types of this compound are:-
Redpoint ~ 'Thermopath 167"

Thermalloy - 'Thermocote'

7328 3/1/1
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The screws securing this board are:-

[ 4BA x 3/8B in. ch. hd,plain and crinkle washers
3 6BA x 1/4 in. ch. hd, plain and crinkle waghers
2 EBA x 1 1/8 in. pillars and crinkle washers

With these items removed and with the loom leads still attached the board may be

raised, to give access to the underside to which the head sink is attached.

IMPORTANT

Whilst operational tests may be safely performed with the p.a. removed from the
transceiver chassis, to prevent operation of thermal protection circuitry due to
the limitations of the hest sink sub-assembly, r.f. power tests should he of

a low duty cycle.

If it is required to replace the board or to separate the heat sink from it
{see below) disconnect the leads tc the beard taking note.of the appropriate board

pins used for these connections.

Separation of Heat Sink and Board

NOTE :

When carring out this work extreme caré must be taken to prevent fracture of
thermistor (RBl) terminations and/or bending of power transistor Qi3, 14 & 15 pins.
In re-assembling particular care must be taken to ensure the flat copper spacers,
used for thermal conductivity of Qi&, 17 are correctly positioned otherwise these

transistors may be damaged when re-securing to heat sink.

At the component side of the board remove:—
nuts and washers secufing @13, 14 and 15
screws securing Q7 {(between (16 & 17) Q8 and Ql2

screws securing Qi6 and Q7.

Carefully separate board and heatsink to the extent allowed by thermister RB1 leads

to give complete access to the board printed circuit for maintenance purpcses.

Re-assembly
Reccat with thermal conducting compound, both surfaces of:—
mica washers for Q7, 8 and 12

flat metal spacer for Q16 and 17

Position mica washer for @7 and resecure this transistor to the heat sink.
Carefully position the mica washers for Q8, 12 and the f£flat metal spacers for (Qlé
17 and then bxing board and heat sink together ensuring that the washers/spacers

do not become displaced and the ping of QL3, 14 and 15 locate board sockets.

7928 3/1/2
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Check alignment of ¢l6, 17 metal spacer holes with centralising tool then return
screws to fisx,
Return screws to secure QB and Q12.

Replace nuts and washers to secure D13, 14 and 15.

Check that heads of fixing screws for 07, 8, 12, 16 and 17 are clear of the p.c.

board earth plane.

REMOVAL OF OVEN COSCILLATOR UNIT
Remove the pelyurethane cover surrounding oven casting.
Remove the screws securing the board which are:-

4 6BA x % in. ch. hd. with plain and crinkle washers.

IMPORTANT
The board earth plane is not at the same potential as the transceiver chassis
therefore the washers used bereath the fixing screws must be of sufficiently small

size to clear the earth plane of the board when returned o its location,

With the leads still attached 1ift the board to give access to underside to which
a polyurethane pad is friction held over the oven circuit. Remove this pad to give
complete access to board tracks for servicing purposes and replacement of crystals
{see below). If it is required to replace the board a note of the wire connections

appropriate ping should be made for subsequent reference.

Removal of Channel Oscillator Crystals

Board Type 3047

The channel oscillator crystals are eased out of the beard by using a suitable tool
(18 B&S guage wire will suffice) through the hole between the crystal pin sockets

at the underside of the board.

Board Type 3044

The channel oscillator crystals are withdrawn from the board by use of a small pair

te

of pointed pliers or tweezers. Particular care must be taken not to place any strain

on the crystal holder pins.

Removal of Carrier Insertion Oscillator Crystal (10.7MHz)
On both boards types 3047 and 3044 the c.i.o. crystal termination must Ffirstly be

unseldered before it can be withdrawn.

7928 3/1/3

IRiACIALL

s
F 1977 Hacaf Ehverrcimes #rv. L1,




REMCOVAL CF TWO TONE GENERATOR BCARD TYPE 4186
Disconnect the leads to the board pins taking ncte of these connections for sub-

seguent re-connection.

The board is secured to the transceiver chassis by four 6BA screws, washers,

spacers, and nuts thus. chassis p.c board

oY

s

plain fibre crinkle

washer  washer washer
On removing this hardware and the leads the board is free to be withdrawn but
from the underside of the transceiver only. DG NOT attempt to withdraw the board

from the top of the transceiver since board capacitors will foul the loudspeaker.

REMOVAL OF AERIAL TUNING UNIT
Unsolder leads +o the reflectometer board of A.T.U. assembly taking note of these

connections for subsequent references,

Unsolder the co-axial lead to the AERIAL and BARTH terminals.
Behind the transceiver chassis front panel remove cixclip on A.T.U. control shaft

and slide shaft away from main A.T.U. assembly.

Remove three 6BA x 3/8 in ch. hd screws with crinkle washers securing A.T.U. to

chassis and withdraw assembly.

Remove AERIAL control kneob from shaft and withdraw shaft taking care not to lose shim,

washer which was located behind the circlip prewviously remocved.

REMCVAL OF ITEMS MOUNTED TO FRONT PANEL

Remove the rotary control knobs, {collet type fixing).

The escutcheen is secured to the chassisg by four 4BA x 3/8 in ch. hd screws entered
from rear face of chassis frqnt panel whilst the indicator lamp is held to the
escutcheon by adhesive. On removing the four 4Ba screws, therefore, carefully

ease the sscutcheon away from the chassis to the extent of the indicator lamp leads.
With the escutcheon thus separated from the chassis access is provided to the

screws by whith the controls and the loudspeaker are mounted to the chassis.
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PART 3
SECTION 2
OVERALL TRANSCEIVER TRA 7928 CHECKS

TEST EQUIPMENT REQUIRED

INSPECTION

D.C. SUPPLY CHECK

LOCATION OF FAULTY MODULE

Receiver Functional, Transmitter Hot
Transceiver Non-Functional on One Channel

Transceiver Non-Functiconal on Any Channel
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OVERALL TRANSCEIVER TRA 7828 CHECKS
TEST EQUIPMENT REQUIRED _
In these overall transceiver checks a Multimeter {20,000 ohm/valt) and a scldering

iron only is required,

INSFECTION

Ensure the equipment power is switched CFF.

Disconnect the power and aerial leads.

Remove both the top and bottom covers and inspect:~

{a} Fuses = (2 x 10A) check that these are intact

(b} Wiring - Check for good contact by the connections of leads to:-
all printed circuit boards
the relay S%
switches and controls mounted to the front panel,

{c) A.T.U. 3032 - manipulate the control knoh and check that:~

i. Stator and rotor plates of the two capacitors are not shorting,

ii. When reversing direction of travel, the gears are stationary for one turn
1360%) of the contyel knob (FINE TUNME) i.e. only the direct coupled right
hand capacitor is adjusted. If, due to friction, the gearing is not
slipped for this FINE TUNE controi add a few drops of light lubricating

oil between the control shaft and the gear immediately behind the control
kneckb.

D.C. BSUPPLY CHECK
NOTE : The transceiver chassis is isolated from the electrical earth of the
equipment therefore the chassis must not be used as the earth point.

All d.c. voltages axe to be measured relative to the ground plane of any

board.

Connect the 12V d.c. supply and switch transceiver ON.

Connect the microphone

Carry out voltage checks as given in the fellowing table.
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TARLE 1

T
TEST POINT

SUPPLY SWITCHED VOLTAGE ACTION WHERE
BOARD ;PIN STATE (V) VOLTAGE IS5 INCORRECT.
3628 W INPUT POWER ANY 12 Check supply source,
[ N REGULATOR O/P ANY g fuses and wiring to board
! D RX 9V RAIL RECEIVE 9 pin W. Refer to Exciter/Receiver
| J T¥ 9V RAIL l RECEIVE 0 Board Tests for 9V Requlator
L RECEIVE SSB 2 check.
3019 A PA LINE RECEIVE 0 Check rélay %? and wiring to
D TRANSMIT G relay. Where voltage at pin L
J TRANSMIT TRANSMIT 9 of Board 3028 is incorrect
i L TRANSMIT 9 also check CLARIFIER TUNE - AM
301¢ j a TRANSMIT 12 control and wiring to this
3028 L RECEIVE AM 0 control.
L TRANSMIT aM 9
{Where AM facility
; is provided)
4. LOCATION OF FAULTY MODULE

The performance of

the transceiver will, to a large extent, indicate the probable

area of malfunctioning as shown by the following table.

TABLE 2

SYMPTOM

ACTION

Transmitter functional -

Receiver is not

Exciter/Receiver Board 3028 prime

suspect - refer to Tests on this board at

section 4.

“eceiver functional -

Transmitter is not

Fault may be in Exciter/Receiver Board 3028 or

Power Amplifier 3019.

Perform check 4.1 below

Transceiver non-functional

on one channel

Crystal of non-operative channel is likely

failure.

Perform check 4.2 below

Transceiver non-functional

on any channel and there is

fa} noise output from speaker

{2} no noise output from speaker

Channel oscillator suspect

Perform check 4.3 {a) below

Carrier Insertion Oscillator

suspect - perform check 4.3 (b} below
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Receiver Functional, Transmitter Not
To isolate the fault to either the Exciter/Receiver Board 3028 or Power Amplifier

301% proceed as follows:-

Switch transceiver off.
At the Exciter/Receiver RBoard 3028 link:

TPL {TX a.f. amplifier output) toc pin AB {speaker amplifier input).

Zet beth VOLUME AND CLARIFIFR controls fo mid point of travel.
Switch transceiver on.

Operate microphone P.T.T. control and speak,
If speech is not heard from the speaker the a.f. amplifier at the Exciter/Receiver

Board is faulty.

Switch equipment off and disconnect the lead From TP to pin AB.

Return the power and with the P.T.T. cantrol operated check for voltages at the

Exciter( Recelver Board as under:-

TEST POINT VOLTAGE
{V}
MLE pin 1i 5.0
214 emitter 5.2
ML7 pin 9 : 1.5
ML8 pin 9 1.9

The board is faulty if any of these voltages are found incorrect otherwise the
Power mmplifier 3019 is suspect.

Detailed tests on the Power Amplifier are given at section &,

Transceiver Non Functional On One Channel

Check crystal of non-operative channel as follows:-

Set transceiver for s.s.b. operation.
Select varjicus channels including non-operative channel.
The noise output on nan-operative channel will be noticeably higher than that on

operative channels.

Lift off the polyurathane insulating cover from the oven and with reference to
the appropriate cscillator drawing (ACC3047 or ACC 3044) identify the woscillator

crystal for the faulty channel.

Check the crystal of this channel by simply changing the position with one of

another channel! and observing, by the receiver noise output, whether the Ffaulr

has followed the change of position.
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If the transposition of crystals does not provide proof of a crystal Ffault

ascertain whether the switching line to the suspect oscillater is at OV. Should

this be so then the oven oscillator bhoard, other than the crystal is faulty.

Transceiver Non Functicnal On Any Channel
(a) Noise Cutput From Speaker - {Channel Oscillator Check)

Set transceiver for s.s.b. receive operation.

At Exciter/Receiver Board 3028 short pins G & H (Channel Oscillator input) .

If the noise output increases the fault does not lie with Oscillator Unit,

{b) No Noise Output From Speaker - (Carrier Insertion Cscillator Check)
If the transceiver incliudes a.m. operaticn, switch to this mode.
A noise output in a.m. mede where there was no noise output is g.s.b.

mode confirms that the carrier insertion oscillator ig at fault.

If am. facility is not provided proceed thus:-
Oven Gscillator Unit 3047

The c.i.o. is faulty if a.g.c. voltage at Q9 collector is >4.0V,

Oven Oscillator Unit 3044

A functional oscillator should provide approx. 6V at the collector of 010,

However, this check does not prove, conclugively, that the oscillator is not at

fault. For more detailed checks of oscillator to isolate the fault, refer to

Section 3.

7928

IRIACAL]

The Electonics Group
9 1977 acal Etarseomes v 4ok,

3/2/4



7928

PART 3
SECTION 3
TESTS ON OVEN OSCILLATOR UNIT TYPE 3044

INPUT/CUTPUT D.C. VOLTAGES
CVEN HEATING AND CONTROL
CHANNEL OSCILLATOR

CARRIER INSERTION CSCILLATCR
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TESTE ON OVEN OSCILLATOR UNTIT TYPE 3044

The following information has been prepared so that the existence of z fault

condition within this unit can be established.

The owner is cautioned however that highly specialised skills and equipment are
needed to service this item and fault rectification by those unfamiliar with this

type of eguipment should not be attempted.

If a fault is proved the return of the complete assembly to Racal Flectronics Pty Lid

for repair is~strongly recommended,

Input/Gutput D.C. Voltages
With the oven oscillator in gitu. and with the parent equipment switched on, d.c.

voltages at board pins should be as indicated in cireuit diagram.

Oven Heating and Control
When the oven is cold the current. drawn should be approximately 1.54 which decreasges
during the warm up pericd to a final current in the range 100 - 400ma depending '

-on amblent temperaturs.

For an ambient temperature of 20 to 25% an oven temperature of 7OOC should be

reached in approximately ten minutes from switch on.

Physically check (hand on oven) that oven is being heated. Check current drawn

using an ammeter in series with board pin o,

Should this current be substantially outside the given range trace the faulty
component by taking voltage measurements with reference to the values shown on

the circult diagram.

Channel 0Oscillator
If there is oscillator output on any of the channels used, check crystal{s) of non

operative channel(s) by substitution,

CARUTTON
. o .
The oven is operated at 70%c therafore care must he exercised when handling crystalsg

at this temperature.

To Remove a Crystal

Switch power QFF.

Remove cven polyurethane from cover. Carefully ease crystal holder cut of position,
using a small.pair of pointed pliers or tweezers, taking particﬁlar care not to

place any strain on the crystal holder pins.
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For further checks on the channel oscillator take appropriate voltage measuyrements

and compare with values given on the circuit diagram ACC 2044.

Carrier Insexrtion Cscillator

Check serviceability of the c.i.0. crystal by substitution with a known good 10.7MHz

crystal.

NOTE: To remove the c.i.o. crystal the termination must first be unscldered

from the board.

If the crystal is eliminated as a fault take appropriate voltage measurements and

compare values with those given on the circuit diagram.
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7928

PART 3
SECTION 3
TEETS ON OVEN OSCILLATOR UNIT TYEE 3047

INPUT/QUTPUT D.C. VOLTAGES
OVEN HEATING & CONTRDL
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TESTS ON OVEN OSCILLATOR UNIT TYPE 3047

The following information has been prepared Sso that the existence of a fault

condition within this unit can be established.

The owner is cautioned, however, that highly speciallised skills and equipment are
needed to service this item and fault rectification by those unfamiliar with this

type of equipment, should not be attempted.

If a fault is proved, the return of the complete assembly to Racal Electronics Pty

Limited for repair, is strongly recommended,

Input/Output D.C. Voltages
With the oven oscillator unit in situ. and with the parent equipment switched on,

d.c. voltages at board pins should be as indicated in circuit diagram.

Oven Heating and Control

When the oven is cold the current drawn should be approximately 1.64 which
decreases during the warm up pericd to a final current of 300mA af the operating
temperature of 70°C. In an ambient temperature of 20 to 2SOC, an oven temperature

of 70% should be reached in approximately five minutes from switch on.

Physically check (hand on oven) that oven is being heated. Check current drawn

using an ammeter in series with board pin J.

Should this current be substantially outside the given range, trace the Taulty
component by taking voltage measurements with reference to the voltages shown on

the circuit diagram.

Channel Oscillator
If there is oscillator output on any of the channels uged, check crystal(s) of

now operative channel (s} by substitution,

CAUTION:
The oven is operated at 70?@ therefore care must be exercised when handling

crystals at his temperature.

To remove & crystali-
Switch power off
Lift off oven polyurethane foam cover
Remove the 4 6BA ch. hd screws securing the p.c board to.chassis.
Lift the board sufficiently to entar a suitable tool (a piace of heavy gauge -
wire will suffice) through the board hole beneath the crystal and ease crystal

from the locatioen.

7928 3/3/1
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For further oscillator checks carry cut appropriate voltage measurements and compare

with values given on the circuit diagram ACC 3047.

Carrier Insertion Oscillater
Check serviceability of the c.i.o. crystal by substitution with a known good 10.7MHz

crystal.

NOTE: To remove the c.i.o. crystal the terminations must first be unscldered

£from the board.

If the crystal is eliminated as a fault, take appropriate voltage measurements

and compare values with those given on the circuit diagram.
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TESTS ON EXCITER/RECEIVER BOARD 3028

D.C. Checks

The d.c. voltages which should be seen within the various circuits are shown on the

circhit diagram (Drawing ADC 3028} .

In the light of observations made in perfomming the overall transceiver checks of

section 2, carry out d.¢.

voltage checks in the suspect areas as tabulated below,

SYMPTOM SUSPECT CIRCUIT(S)
9V at pin W not available 9V regulator MLLOD to 023
USE Transmission but al RX Filter
ne reception b} Filter switch Q4, Q5
c) R¥X A.F. 2mplifier ML11
d) A.F. Power Amp Q24 - Q28 _
e) A.G.C. Detectex 019 - MI1OC (without signél
input, TPé to ground should show Z3.5V)
£} First mixef drive ML
g} Second mixer drive MLBA-C
h) I.F. switching ML3B, D & &
USBE Reception but a} T4 A.F. Amp switch Q1
no transmisgsion b) TX A.F. Amp 02, MLl.
¢) TX R.F. Amp ML6C, D, E Ql2-16
d) First mixer drive MLIC & E
e) Second mixer drive ML8A-C
Ho Reception or Transmission a) T A.F. Amp Check TPl Voltages
b) First Mixer Q6, Q7, ML2, 308, 309
c} Filter Switches (if fitted} MLB-D
d) I.F. Amplifiers ML3, 4 and 010
e} Second Mixer MI®& A & B, MLE,
£) First Mixer Drive ML7
g) Second-Mixer Drive MILB A - ¢
h} USB Pilter FL2
Mo Reception in A.M. a) A.M Switching MLBB, E & 309
b} A.M.Limiting Amp 2M19
¢) Secondary BAGC 2011
Detector (Remove & Check)
d) &.M Filter IFLL

No Transmissien in A.M

Mon Operative in LsB

C.X.0 Re~Insertion 2017, 2018

ay
b}

LEB Switching ML8D, 3¢9
LSB Filter 3¥L1

7928
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A.C. Checks

Ensure transceiver power is switched off.

PDisconnect the core of co-axial cable at pin P of Exciter/Receiver Board 3028

{Power Amplifier 3019 disconnected).

If available connect the Test Jig JT197 to the transceiver AUDIO socket.

Connect power and switch transceiver on.

Select any working channel and switch to RECEIVE U.5.B. operaticn.

Using the oscillescope, earthed to a convenient peint of the exciter receiver board

earth plane (not transceiver chassis)

following table,

perform the checks given in the

CONDITEON TEST POINT SIGNAL LEVEL FEMARKS
RECEIVE USB PIN F C.I.0. 150mv p-p If not present CIO is Ffaulty.
(10.71Hz) See separate tests on Oven

Oscillatoer Unit.

RECEIVE USRB PIN H CH.O 300mv p-p If not present CH.C is faulty.
See separate tests on Oven
Oscillator Unit.

RECEIVE USB TE 5 C.I.0. 200mV p-p Proves 2nd mixer drive functional.

TRANSMIT USE TP 5 CH.O 300mV p-p If either signal level is not

TRANSMIT USR ML7 PIN 1 C.I.0. 200mvV p-p present lst mixer drive circuit is at
fault. .

RECEIVE USE ML7 PIN 1 CH.D 500mvV p-p Since ch.o cutput is under a.g.c

contrel, where signal level is not
obtained, check whether ML7 pin 2 d.c
voltage is less than ML7 pin 4.

If this is the case, 1lst mixer drive
is at fault; if not the fault lies

with the a.g.c. detector.

Connect a single tone generator {(providing, preferably, a balanced cutput) to the

test jig AF INPUT terminals and set for a lkHz cutput,

Switch the transceiver to TRANSMIT USB and with oscilloscope at pin C of the

Exciter/Receiver Board, adiust the generator output level for an oscilloscope

reading of 100mV p-p.

7928
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Perform checks asg in following table:-

CONDITION fTEST POIN’I‘J SIGNAL LEVET, l REMARKS
TRANSMIT USSR [ TRl f LkHz 120-250mVp~p | Obtained level should remain within
| 120% when generator level isg varied
; | between 30mV and 1v P-p. If not,
f a fault exists in either the TY
i AF Rwp. switch Q1 or the 7Y ar Amy .
TRANSMIT USRE TP2 2 tone i.f.)1.2-30vp-p ist Mixer functional
(10.7MHz)
TRANSMIT USE TF3 " G.4-1.0Vp-p USB/LSB switch (if fitted) USB filter
and twe i.f. amplifiers functional,
TRANSMIT USB TP4 " 140-220mvp-p Remaining i.Ff. amplifier functional.
§§X§§ﬁ§§wuss Agﬁ_gzgrP Exciter 4-5.5Vp-p If level is close but outsié;wlimits
Cutput at realignment may be necessary.
channel Otherwise 2nd mixer, TX Filter or
frequency TX RF Amplifier is at faule.
TRANSMIT USE PIN P Bxciter AM FACILITY NOT FITTED
CLARIFIER/ Output o noe at teast mart dorer st
TUNE-AM control 5.5.b. state.
set to TUNE—AMI AM FACILITY FITTED
L. C.1.0 re-insertion oscillator is
position. No J fanlty if cutput is not approx. half
audio input. ] that seen in s.s.b. state.
— j? et
TRANSMIT LSB | FIN P Exciter | Bn output within 30% of that observed
(Where fitted i output in USB verifies mode switching

for USB/LSB
Operation. ’
CLARIFIER/
TUNE-AM control
tuned clockwise
out of TUNE-AM
position. Audio
returned.

L

{(MLBD, 309} and LSB filter (3FL1)

functional.

The exciter section of the board and the receiver circuits which are shared with

the exciter have now been fully checked.

Continue with checks on the receiver section as follows:—

Disconnect the audic generator.

Connect the r.f,

-signal generator to the transceiver aerial input,

NOTE: The connection may be made to the AERIAL socket if an internal aerial tuning

unit is not fitted.

connect

7928
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Carry out the checks tabulated below, measuring the signals, unless stated otherwise,

with an oscilloscope earthed to the exciter/receiver beard earth plane.

CONDRDITION TEST PCINT SIGNAL LEVEL REMARKS
RECEIVE USB TPl R.F. 150-300mvp-p If this voltage is not present
generator either RX Filter switch g4, 05
signal at faulty or there is a possible
200mv (100mv short~to-can of one of the filter
pd} rms CW in coils.
2-10MHz range.
RECEIVE USB TPE A.G.C >4vd.c 2.G.C Detector faulty if this
No input voltage not seen.
signal.
RECEIVE USB PIN U A.F Output 1.4~2.2Vp-p Correct
Generator (Low level) ginuscidal
re-connected
and set for <l.4Vp~-p R AF Pre-amp (MLL1l and associate
2mvV emf output | components) GR :
Tune generator Switching circuits ML3B, b, B
to receiver faulty
for an audio
response. >2.2Vp~p Perform a.g.c check as follows
{possibly
square wave}
P& A.G.C >3V d.c. A.G.C detector faulty.
(using <3V d.c. lst mixer drive MLY is suspect
woltmeter}
RECEIVE USRE PIN U A.F Output >3 level If satisfactory level not obtained
Generatoy {Low level; obtained for re-alignment may be necessary (see
signal reduced 2mv input . alignment procedures) otherwise
to 2uV emf signal. switching circuits ML3B, D, E or
I.F Amp (MI4) is faulty.

RECEIVE USH - AR Amplified >8vV By adjustment of VOLUME control
Generator A¥ Output if this contrel and AP amplifier
signal is functional.
increased to
2mV emf
RECEIVE AM PIN U AF Output 1.4-2.2%p-p AF Limiting Amp. 2MLY or
(If facility (Low level) sinuscidal switch MLBC is suspect
provided) if this output is not obtained.
Generator
output at
200mvV emf
1kHz 30-50%
modulated tune
generator
for a.f.
response.

TPG A.G.C Note d.c. level.

{Using Voltmeter)
Re-adjust TP6 A.G.C If increase in a.g.c. d.c.
generatoxr level is morxe than 0.25V,
output for secondarxy detector 2011 is
200mV emf cow suspect.

7928
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PART 3
SECTION 5
TESTS ON POWER AMPLIFIER 3019

1. PREPRRATION

2. D.C. CEECKS

3. A.C. CHECKS
7928
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TESTE CON POWER AMPLIFIER TYPE 3019

CAUTION: When servicing this module, extreme care must be taken to ensure that

beoard pins and tracks are not shorted to the earth plane by test equipment

leads and probes, which couid result in the destruction of the output

transistors.

Preparation

With the transceiver switched off connect a 12, 5V, adjustable current limiting,
regulated supply and set the current limit to 2. SA.

Set the transceiver CLARIFIER control to mid range.
Switch transceiver ON and allow approximately 5 minutes oven unit warm up time

for stabilization of current drawn by the owven.

The following checks should be performed in the order given to guickly establish
the area and/or component at fault. Where there is a need to replace a component,

reference should be made to the dismantling instructions,

D.C. Checks
Unzolder the core of the co-axial cable at pin G of the p.a. Observe transceive-
current draln in RECEEVE then, switch to TRANSMIT and note.the increase in the

current. According to the increased current proceed as indicated below.

Current Increase correctly within Perform d.c. checks as given in Tables 1 & 2

limits of 1.25 and 1.75A and/or with reférence to values shown on @ »e
power amplifier circuit diagram.

Current increase below 1limit

of 1.25a. ‘ Check:

1. Operation of relay, RL/4
2. 12.5V is present at pins A & B.

3. 9.0V is present at pin J with respect to

ground plane.
4. Perform d.c. checks as given in Tables
1l &2,

Current increase above limit of Continue tests as under.

1.75A,

Lift wire connected at pin J. In this condition (Q10 to Q13 and 02 are now out

of cireuit) for the increased current drain in transmit proceed thug:-

Current increase Lelow 12 . A fault exists in the clrcuitry asscciated

' with Q10 to Q13 and Q2. Reconnect lead to
pin J and compare voltage measurements with
those given in Table 2 §3 to determine

faulty compenent.

egn 3/5/1
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Current increase exceeds 1A Continue tests as under.

Replace iinks LK1, 2 and 3. For the increase current drain in transmit, proceed thus

Current increase above 1A Look for Q8 or Q13 collector to heat sink short

and unservicable 012 or Ql13.

Current increase bhelow 1A Fault lies either in the output stage or in
the bias supply from Q7 and Q8.

Continue with tests as below.

Set R22 fully counter clockwise and measure voltage across RI4.

R22 Voltage

" Abhove 1V Bias Supply at Fault:

Check Q7, 0B and associated components.
Below 1V Bias Supply eliminated as fault:
Check output stage 016, DB, €35
Q1l7, D9, C36

Where an output transistor QL6 or Q17 is proved defective the output transformer
T3 should alsc be checked for shorted turns or tapes by measuring the inductance of
the secondary with a lkHz bridge. If the inductance is less than 100uH with § of

approximately 5 the transformer turns are shorted.

Following any rectification action potentiometer R22 is to be reset as given in the

P2 301% alignment procedures.

A.C. Checks
Most faults, resulting in low or distorted output, will disturb the 4.c conditions

the evidence of which will have been seen in performing the previous d.c checks.
To eliminate the exciter and aerial{or aerial tuning unit), the powexr amplifier
output performance is checked with an input from a signal generator and a 50chm r.£.

dummy load connected across the output. Proceed thus:

Disconnect the co-axial lead from board pins D (core) and C (braid) and to these

pins, using as short as possible co~axial lead, connect the 50 ohm r.f dummy load.

Disconnect the coc-axial lead from hoard pins G (core) and H (kraid) to these pins

connect the r.f. signal generator.

Set the generator to a freqguency within the 2 to 1l0Muz range with l00% amplitude
modulation. Using an oscilloscope with 10:1 probe adjust generator output for a

level of 5V p-p.

Set the power supply current limit to 6A. Switch transceiver O, then to TRANSMIT.
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Using an osgilloscope observe cutput across board pins D & C, & symmetrical output

wavaform should be seen having, for a 12.5V d.cq. supply voltage, a p-p voltage of

20 - 1lov.

Where the output is not of this order a systematic check for a.c. voltages within

the amplifier, with reference to Table 1, should reveal the faulty area and component.
As an additional guide, likely causes of incorrect output are given in Table 3,

TABLE 1

TYPICAL VOLTAGES MEASURED WITH RESPECT TC -ve RAIL

TEST POINT NO DRIVE DRIVEN TO FULL POWER
B.C. VOLTAGE (V) A.C. VOLTAGE (V) D.C. VOLTAGE (V)
Pin A 12.5 - i2.5
“Pin G (input) 0 5 p-p
En J 2 - 2
910, 011 emitters 3.3 <C.5 p-p 3.3
@10, Q11 collectors 7.5 <0.5 p-p 7.5
_Cl6 +be terminal 11.5 - i1.5
013 emittey 4.0 3.0 . 4.0
012 base G.65 - 0.65
014, Q15 bases L0.60 4.3 0.60
Ql4, 0I5 emitters <0.1 2.5 6.7
014, 915 collectors 12.5 5 p-p 12.5
016, Q17 collectors 0 17 p-p G
Pin D {ocutput) - 110 p-p -
D2 ANODE: Heatsink cocl _ 0.5 17 p-p 0.5
Heatsink hot 4.0 8 p-p i 4.0
Q% emitter o +5 peak D.C * 3.5
Pin F 1c - 10
D3, D4 cathode 0 +7.% peak D.C 3.8
Q5 emitter 3.8 +4.6 peak D.C 4.0
Q5 bage 0.2 +5.2 peak D.C 2
'8 collector 3.5 - 3.8

* These voltages comprise both a.c. and d.c. components, the required vaiue being

the peak {a.c.

7928
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TABLE 2

TYPICAL VOLTAGES MEASURED WITH EESPECT TC +ve RAIL

{as measured with 20k{l/volt multimeter)

TEST POINT D.C. VOLTAGES

Pin B ~12.5V

Cl6 +ve terminal 1.0V

016, Q17 base -0.65v

07 collector 1.25v

02 base 3.0V

TABLE 3

SYMPTOM PROBABLE CAUSE ACTION
High Output 1. Excessive input Check that input drive level ig 5v P~p.
Waveform— drive.
Peaks Symmetrically 2. Incperative A.L.C|Disconnect one side of RBl. 1If output falls,
Flattened system. check 06, DS, T4 and associated components.,

If cutput is unchanged check 03, 04, 05 and

associated components.,

Assymmetriec Half of push pull Compare levels of a.c. voltage at Qi4 and Q15
Cutput Waveform stage defective. emitters., If levels are equal, check gQle, ¢l7,
@31, Q32, RE4, R6Y and T2. If levels are
uvnegqual check waveform of input signal then

T, Qi4 and Q15.

Low Cutput l. Incorrect Load Check that icad at p.a. output is 50 ohm

resistive,

2. A.L.C Inoperative|Disconnect r.f. input signal and measure d.c.
voltage at base of both Q10 and gll. If Q11 base
is 20mV or more positive with respect to QL0

base suspect a.l.c senaing components.

3. Low Gain If Q11 base is 20mvV or more negative with respect
te Q10 base, amplifier gain is low. Restore
r.f. output and check all a.c. voltages with

| reference to Table 1.
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PART 3
SECTICN 6

TESTS ON TWO TONE GENERATOR BOARD TYPE 4186

Ensure equipment power is switched OFF.

NOTE :

in the Transceiver TRA 7928 the Two Tone Generator Board 4186 is located in

the compartment behind the loudspeaker which will foul board components if

removal of the board from the top is attempted,

therefore,

In this application,

the transceiver bottom cover plate must be removed sc that the

board with fixing screws removed, can be lowered to the extent of the

connecting leads.

chassis.

Connect a carbon %W resistor,

Ensure that no board track is touching the transceiver

of any value between 220K and 2.2M acress pins D and

G to provide continucus operation of tone oscillator.

Switch the eguipment power on and perform d.c.

voltage checks as tabulated below.

TEST POINT VOLTAGE (V) REMARKS

Q2 col. relative to <0.5v I£ 20.5v, Q1 or Q2 fauity.

pin A or D

Q3 col. relative to <0.5v If >0.5V, Q3 is suspect.

pin F

Q6 col. (pin E) <0.5v If >0.5V, 46 is suspect. Disconnect

relative toc pin D resistor across pins D and G.
After 15 te 30 seconds the voltage
across E and D should be that of
the supply (12v).

24 em. to 6 - 8 Re-connect the registor across
pins D and G.

R4 em. to pin D 6 - 8 An incorrect voltage here will he
dee to a fault,

Q5 em, to pin D 6 - 8 Oseillator transistor D4 (05} or

' an open circuit coil L1 (12).
7928 3/8/1
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PART 3
SECTION 7

TESTS ON AERIAL TUNING UNIT TYPE 3032
With the transceiver switched to the receive state the indicator lamp should be on.
If this is not the case check:~
{a} wiring to the indicator lamp (light emitting dicde - LIE.D) and the A.T.U.
Reflectometer Board.
{b} the d.c. voltage at Reflectometer Board pin C which, with the transceiver in
‘receive', should be less than 0.5V,

{c) 03, RI8 and R1S of the Reflectometer Roard.

Switch the transceiver off, unsolder the tuning capacitor tag connected to board
pin G and, using a suitable length of 50 ohm co-axial cable, provide a 50 ohm

dummy load to board pin G and chassis.

Switch the transceiver on, set CLARIFIER-AM contrel to AM and operate P.T.T switch,
HOTE: If a.m. mode facility is not fitted provide an r.f. cutput by whistling

into the mierophone.

Under these conditions the indicator lamp should be 1it. 1f it is not checki-
(8} r.f. power is being delivered by the power amplifier, (output level in a.m.
node is W c.w or approximately 50V p-p),

(e} d.c. conditions at the reflectometer board with reference to the table below.

Where the indicator lamp is lit disconnect the dummy load and check that the lamp
turns off: If it does net a fault exists at the reflectometer board the components
of which should be checked with reference to the voltage table below. Conversely,
if the lamp is extinguished when the load is disconnected the A.T.U. tuning capacitors

should be checked for shorting of plates and /or the coil for open cireuit.

REFLECTOMETER BOARD 4509
TYPICAL VOLTAGES

TEST POINT D.C. VOLTAGE SUSPECT COMPONENTS
NC. R.F. O/Pi7W R.F. O/P

Pin C 1L2.0v 12.0v Chassis wiring, relay RL/4

Junction R1L, R2

(exposed lead of 3.3V 3.3v R1, R2, C2

R1}

Ll anode 2.75v < 4av 1. Check dummy load

D2 anode 2.65v > 6.5V 2. ¢l, ¢2, Rr3, R4, RB, R4, T1

Junction RS,R11,R13

(éxposed lead of l.6v 3.5v QRL, g2

R9 or R1l) '

23 collector ov 4v Q3

Pin E 16.5v 8.5v o3
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PART 3
SECTICH B
ALIGNMENT PROCEDUERES

1. GENERAL INSTRUCTIONS

2. OVEN OSCILLATOR UNITS TYPE 3044 & 3047
2.1 Oven Temperature Adjustments

2.2, Channel Oscillator Adjustments

2.3 Carrier Insertion Osciliator

3. EXCITER RECEIVER BOARD TYPE 3028

3.1 Exciter

3.1.1 Preliminary

3.1.2 Initial Transmitter Alignment

3.1.3 ' Sideband Filter Adjustment

3.1.4 A.M. Filter Alignment (Where A.M. facility provided)
3.1.5 Post Filter Alignment

3.1.6 Carrier Re-Insertion Alignment {(Where A.M. facility provided)
3.2 Receiver

3.2.1 Initial Settings

3.2.2 Receiver Not Fitted With A.M. Facility
3.2.3 Receiver Fitted With A.M. Facility
3.2.4 1.F. Rejection

4. POWER AMPLIFIER TYPE 3019

5. AERIAL TUNING UNIT TYPE 3032

H. TWO-TONE GENERATOR ROARD "TYPE 4186
7528
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SECTION 8
ALIGNMENT PROCEDURES

GENERAL INSTRUCTIONS

The procedures written in this section should be carried out by competent personnel
only and the recommended test eguipment, as listed at the béginhing of Part 3 of the
handbook, should be used whenever possible.

The Racal Test Jig JT 197, plugged into the transceiver A.F. INPUT socket (8¥a;,
provides a convenient means for the connection of an audio generator and to monitor
the receiver output. The Jig also includes a P.T.T. line switch enabling the

transceiver to be held in the transmit state.

If this item is unavailable the input/output connections and linking for P.T.7 action
at SKA are:-

A.F. INPUT

PINS 1 & 2 (EAETH)
A.F. OUTBUT - PINS 6 § 5 (EARTH)
3

P.T.T. - PINS'3 & 4 (LINKED)

NOTE: Do not cennect z microphone for P.T.7. control since the microphdhe_acoustic

pick¥up will adversiy affect alignment.

OVEN QSCILLATOR UNITS TYPES 3044 & 3047
Switch eguipment power on and 2llow at least 10 minutes warm-up time before taking .
oven temperature measurements, and at ileast half an hour before attempting oscillator

fregquency adjustments. Remove polyurathane cover from oven.

Oven Temperature Adiustments

The oven temperature control potentiometer is factory Pre-set and adjustment

should be necessary only where components in the oven control circuit have heen
replaced.

With reference to Oven Oscillator Layout Diagram (ABA3047 or ABARG4d as appropriate)
and using the Electreonic Temperature Probe {Dependotherm MRC3) monitor the

ocven temperature.

Type 3047 - Probe in contact with top face of oven casting at the point above
heating transistor 04,

Type 3044 - Probe in contact with.top face of oven casting at the peint above
heating transistor Q8. _

Using a pair of long nose pliers adjust R27 (30475 R29 (3044) for a stable oven

temperature of TOOC ip.SOC‘

The position of the R27 (R29) prevents adjustment by a screwdriver unless the
board is removed from the equipment chassis. About 1 minute should be allowed
after each adjustment for stabilization of temperature. Whan the potenticmeter

has been finally adjusted re-seal the setting with sealing varnish.
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Channel Oscillator Adjustment
Where the eguipment is used in two frequency simplex operation connect the
Test Jig JT 197 {Test Jig set to EX initially) to the microphone socket, to select
the Shannel frequencies in the transmit state. Connect the freguency counter board
pins:- N and M (earth) ~ Board 3047

R and 3 {earth) - Board 3044
Trim the output frequencies, selected by the equipment CHANNEL switches, to w;thln
+2MHz of the crystal nominal frequencies (indicated at the top of crystal can) by

adjusting the trimmer capacitors as shown in the following table,

OVEN | MODE EQPT ., . TRIMMER CAPACITOR FOR CHANNEL
TYPE STATE |1 2 3 4 5 & 7 a g 10 11 12
3047 |6 ch. RX 14 16 i8 21 23 25
s.f.5.
3044 | 12 c¢h. RX 9 18 22 28 | 34 41 12 18 24 31 37 43
s.f.3.
3044 {6 ch. RX - 2 15 22 28 | 34 41
2.f.3,
TX 12 18 24 31137 43
Jria7
TC TXH)

Carrier Insertion Cscillator
If the unit is used to provide clarifier facility in transmission, e.g. Transceiver
TRA 792BB, link oven unit board pins ~ ‘
F and G -~ 3047
D and E - 3044

Connect the counter to board pins -
D and E {earth) - 3047
G ané F (earth) - 3044

Connect the Test Jig (Racal JT197) +to the microphone socket and with the egquipment

switched to transmit adjust:

€36 (3047}
C58 (3044)

for a counter reading of 10700000z *2Ez.

Return- the eguipment to the recelve state and, where fltted, remove link
F and G - 3047
D and E - 3044

Adjust 14 ~ 3047
L2 - 3044

S0 that the equipment CLARIFIER control varies the frequency egually about
10,7G0000Hz.

Disconnect the test equipment and replace oven covers.
7928 ) 3/8/2
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3.1
3.1.1

3.1.3

EXCITER RECEIVER BOARD TYPE 3028
Exciter
Preliminary
The alignment of this hoard necessitates transmitting intec a 50 ohm resistive load
i.e. Racal Test Jig JTI62 or R.F. Power Meter €.3. Marconi type TF152A/1. TIf the
transceiver is fitted with ATYU Type 3032 this must be by-passed as follows:~
AT.U, Type 3032
Link input to output where inner cenductors of co-axial lsads are conngcted

to the tuning capacitors.

Set the tuning capacitors to fully unmeshed state by the AERIAL control

Initial Transmitter Alignment

(&) Connect the Test Jig JT197 to the transceiver microphone socket and the tws tone
a.f. generator te the JT197 A.%. INPUT.

{b) Set the generator to deliver 1.0kHz and 1.6kHz signals at -40dBm into 600 ohms.
Ensure CLARIFIER control is not in TUNE/AM position.

(c) Set the JT197 RE/TX switch to TX and switch the transceiver on,

{d) Connect the oscilloscope probe to TPl of exciter/receiver board plane (not
transceiver chassis) and check that the two tone level is 120 to 250mv P-p.

(e) Transfer the oscilloscope probs to TP2 and adjust €33 for maximum cutput which,
on the oscillaséope, should appear as 1.8 to 3.0V of four tone i.f,

(£} Remove a.f. input and adjust R332 for minimum output.

(g} Transfer oscilloscope probe to TR3 and fe-adjust €33 for maximum output.

Sideband Filter Adjustment
{a) For selectable sideband ve;sions, select the required sideband by the transceiver
U.S.B/L.S.B pushbutton {in for ISB; ocut for UsB).
{b) Set the a.f, generator for single tone of lkuz at -40dBm
Adjust capacitors
C42 and 43 for U.5.B.
C38 and C39 for L.S.B. (if fitted)

for maximum output, typically G.5vp-p.

7928 3/8/3
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3.1.4

A.M,

(a)
{b)

()

(4}

(e}

Filter Alignment (where A.M. facility provided)
Switch transceiver off.
Carefully connect a short link wire between TB7 (or pin 2 of MI8) and hoard
pin M. (This action allows both sidebands at the intermediate freguency to
be channelled through the a.m. filter.
Switch the transceiver on. A two tone envelope should be seen on the oscilloscope
connected tc TP3.
Adjust 3C38 and 3C3% so that, when the a.f. is varied from 30C to 3000Hz there
igee minimum variation in amplitude
minimum amplitude in crossover
Switch transceiver off and carefully disconnect the link inserted at (b). Switch

transceiver on again to prevent undue cooling of crystal oven,

Post Filter Alignment

(a)
(b}
{c)

(d)
(e}
{£)
{q)

(k)
{(H
{x}

(1)

(m}

Set a.f. generator for two tone output of 1.0 and 1.6kHz at a level of ~-40d4Bm.
Transfer oscilloscope probe from TP to board pin P.

Select the channel of lowest frequency;: a two tone waveform should be seen on the
oscilioscope, passibly with ‘ncisy' content.

Adjust L7 and C56 for maximum output.

Adjust R86 and RE7 to reduce 'noise’ to minimum.

2djust ReY for a 5V p-p output.

Remove a.f. input and sufficiently increase sensitivity of the oscilloscope to
cbserve remaining signal.

Minimise this signal by adjustment of RB6G.

Return a.f. input.

Check the ocutput on all other channels and, for the highest cutput channels,
adjust R67 for 5.5V p=p output.

Connect the 50 ohm resisti%e load {JT162 or r.f power meter) to the transceiver
AERIAL socket and monitor the output voltage by the oscillescope.

Select the channel of highest frequency and remove ary remaining noise by

adjustment of C23 of Power Amplifier Board and R87 of the exciter/receiver board.

Carrier Re~Insertion Alignment (Where AM facility provided)

(a) Set CLARIFIER to A.M position. A three tone waveform should be seen on the
oscilloscope.

(b) Remove the 1l.6kKz a.f. input.

(c) adjust RI32 to equalise the amplitudes of the twe remaining waveforms
(zero crossover).

‘{d) Readjust R132, clockwise, until carrier is 903 medulated (amplitude at crossover
is 10% of p-p amplitude).

7928 3/8/4
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3.2
3.2.1

Receiver

Initigl Settings

(a) Remove.the a.f, generator from the test jig JTL87 A.F. INPUT and connect the
oscilloscope probe to dig AJF. OUTPUT.

4b) Set the jig RX/TX switch to RX.

{¢) Remove the 50 ohm load from transceiver AERIAL socket and connect the x.Ff.
generator to this socket.

(d) Adjust VOLUME control for comfortable noise cutput level.

(e) Set R1l4 three quarters clockwise.

Receiver not fitted with 2.M. Facility

(a) Select any channel and adjust r.f. generator for an cutput level of 200uV e.m.f
and tune for an cscilloscope display of a.f. cutput.

(b) With the generator correctly tuned, increase the level to 400mV e.m.f. The lkHz
a.f. output should be 1.4 to 2.3V P-p.

(c) Slowly adjust R1l4 in a counter clockw;se direction until output shows signs

of oscillation. Re-adjust R114 clockwise by approximately 10 degrees.

Recelvers fitted with A.M. Facility

{a) Switch transceiver to A.M. mode.

(b} Adjust r.f. generator for an output of 2uV e.m.f. with an 890% 1kHz modulation.
Tune generator until an a.f. ocutput is seen on oscilloscope.

{c) MﬁthMBfmwwﬁmm1&f.oMpm.

(d) Increase the r.f. generator output to 200mV e.m.f and reduce modulation depth
until the a.f. cutput beings to £all.

{e) Slowly adjust R114 counter clockwice until a.f. output again beings to fall and

at this point re-set R114 approx., 10 degrees clockwise.

I.F. Rejection
(a) Ensure transceiver is not switched to AM and sélect channel nearest to 6MHz.
{(b) Adjust r.f. generator output to 4CdB above 2uV e.m.f and tune about 10.7MHz to

establish an a.f. output, if necessary, further increasing r.f. input.

(c) Adjust 6 and R3S to nullify output.

(&) Continue increasing r.f. input and nullifying by L6 and R39 adjustment until
no further reduction is possible. The generator output should be greater than
Znv e.m.£. to observe a noisy a.f. output.

(e} The exciter receiver board is now fully aligned; switch transceiver off, remove

test equipment and restore original connections at the a.t.u.

7928 3/8/5
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POWER AMPLIFIER TYPE 3019

NOTE: The aligrment procedure for i.f. redection is covered by the instructions

‘previously given for the exciter alignment.

Cutput Stage Rias Adjustment
(a} Ensure transceiver is switched off.
{b) Connect the Test Jig JT197 to microphone socket. Set RY/TX switch to RY.
(¢} At the Power Amplifier board disconnect the core of the co-axial cable from pin G.
(@) Remove links LK1, LK2 and LK3 and, at any cne of these link positions, connect
a multimeter with the positive lead at the transformer side of the link.
Set the meter to read 1Oma £.s.d.
{e) Set R22 fully counter clockwise.
{f} Switch transceiver on and the jig RX/TX switch to ¥X.
{g} Adjust R22 until current measured on meter is between 7 & 8 mA.

(h) Switch transceiver off, recbnnect links and co-axial cable.

AERIAYL TUNING UNIT TYPE 3032
For the aligmment of this unit it is necessary only to establish the law between

the tuning components and is of a mechanical nature. Proceed as follows :-
At the transcelver front panel turn the AERIAL control fully clockwise.

Check the tuned position of capacitor 1C6 (located furthermost from coil 111} the
plates of which should be fully unmeshed. If otherwise, loosen fhe grub screw
of the gear attached to the centrol shaft (using a suitable Allen Key) and,
ensuring AERIAL control is in the fully clockwise position, set the capacitor

for minimum mesh.

7928 K 3/8/6
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THO TONE GENERATOR BOARD TYPE 4186
Ensure equipment power is switched off,
NOTE: In the Transceiver TRA 7928 the Two Yone Generator Board 4186 is located ip
the compartment behind the loudspeaker which will foul board components if
removal of the board from rhe top is attempted. In this application,
therefore,_the transceiver bottom cover plate must be removed so that the board
. with fixing screws removed, can be lowered to the extent of the connecting

leads. Ensure that no board track is touching the transceiver chassis.

Remove the board such that the inductors are accessible for tuning. Connect a
frequency counter {input impedance greater than 100 Kilohm) across DL

(earth to cathode).

Connect a resistor (220K to 2.2M) between terminals D and G to give continuous

operation of Tone vscillaters.
Discomnect transmitter cutput to AERIAL terminal apnd switch equipment on.

Identify Ll and adjust for a counter reading of 800Hz FlHz.
Transfer the counter connections acress D3 {earth to cathoda) and adjust L2 for a

counter reading of 1240Hz +1Hz .

Switch the eguipment pPower off and remove the counter.

Remove the resistor across board pins G and D and return the board to the equipment.

Re-connect the transmitter output to the AERIAL terminal.

7928 3/8/7
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PART 3
SECTION 9
DIAGRAMS & PARTS LISTS

DRAWING NUMBER TITLE
ABH 3000 TRANSCEIVER TRA 7928 BLOCK DIAGRAM

- OVEN OSCILLATOR TYPE 3044 PARTS IIgT
* ABA 3044 OVEN OSCILLATOR TYPE 3044 BOARD LAYOUT
ACC 3047a/8B OVEH OSCILLATOR TYPE 3044 CIRCUIT DTAGRAM
o CVEN OSCILLATOR TYPE 3047 BARTS LIST
* ABA 3047 OVEN OSCILLATOR TYPE 3047 BOARD LAYQUT
ACC 3047 OVEN CSCILLATOR TYPE 3047 CIRCUIT DIAGRAM

- EXZCITER/RECEIVER TYPE 3028 PARTS I.IST
- FILTER KIT TYPE 3033A PARTS LIST
- FILTER KIT TYPE 3033B PARTS LIST
ACH 3028 EXCITER/RECEIVER TYPE 3028 BOARD LAYOUT
ADC 3028A/B/C EXCITER/RECEIVER TYPE 3028 CIRCUIT DIAGRAM
- POWER AMPLIFIER TYPE 3019 PARTS LIST
ACH 3019 POWER AMPLIFIER TYPE 301% BQARD LAYQUT
ACC 3019 POWER AMPLIFIER TYPE 3019 CIRCUIT DIAGRAM
- TWO-TONE GENERATOR TYPE 4186 PARTS LIST

ABC 4186 TWO-TONE GENERATOR TYPE 4186 BOARD LAYOUT & CIR.
A.T.U. 3032 PARTS LIST
ABC 3032 A.T.U. 3032 LAYQUT & CIRCUIT

- TRANSCEIVER TRA 7928 CHASSIS PARTS LIST
ACC 3000 TRANSCEIVER TRA 7928 CHASSIS WIRING DIACRAM

* INCLUDED AS APPROPRIATE.
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RAD MOUNTED ON UNDERSIDE.

Title

Drawing MNo: Date: D
ABA 3044A/B 25-10=-72 £}
©1872 Racal Electronics Pty. Lid.
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OVEN OSCILLATOR UNIT TYPE 3044

SHEET 1 of 2

COMPONENT RATE | TOL %|VALUE| MANUFACTURER & TYPE OTY § CIRCUIT REFERENCE
RESISTOR PIXED
Metal Glaze bW 5 22 IRH RGO kl R34
56 2 R4, 43
68 2 R7, 46
i0e 5 R3, 33, 36, 40, 41
150 1 RS
270 2 RG, 44
390 1 R47
470 2 R332, 42
560 1 Ri1
680 1l 2R13
i1.2K 1 R31
2.2K 7 R1&, 18, 21, 23, 26, 2B, 48
2.7 3 R, 2R12, R38
3.9 2 R2, 3¢
4.7K 1 2R9
27K 1 R49
100K 8 R34, 17, 19, 22, 24, 27, 51,52
Carbon 1w 20 1.0 |MORGANITE  AY 2 R3%, 37
Metal Cxide W 5 2.2K | CORNING TRS 1 R30
RESISTOR VARIABLE
Wirewound LOK BOURNS 3007p-1-10311 R29
THERMISTOR PHILIPS 1 2322/660/ |1 REl (PT OVEN SUB ASSEMELY ABA
91007 1 4867)
CAPACITORS FIXED
Ceramic 63v |2 33p  |Philips 2222-638-58339(12 c8,2C11,C14,17,21,2023,27,2C29
C33,2C36,039,2042
63v 2 33p PHILIPS 2222-638-103991 CyB7
1oov 1z 220p |PHILIPS 2222-£38-5822111 chE9
50V +80~20 10.01 |Msk BM 13 Cl,2,3,4,206,2C7,C45,48,49
€52, 53,54,61.
Met. Polyester 100V |20 0.1 |AEE PHE 240 14 €13,19,26,32,38,44,47,51,56
62,64,67,69,71
Tantalum 135V +50-2011.0 SIEMENS B45134 1 C50
Ezsv +50~20 {10 STEMENS B45134 1 46
CAPACITORS VARIABLE
Ceramic 160V 4.5~ STETTHNER 4.5/200750 {13 ce, 2C12,C16,2C18,C022,2024
20p C28,2C31,C34,2C37,C4l,2043,c58
TRANSISTORS FAIRCHILD  2N3563 4 QLl, 203, 204, 09
2M3640 2 02, 010
2N3642 1 gLl
AX1272 2 05, o7
MOTOROLA MJE251 2 Q6,08 (PT OVEN SUB ASSEMBLY
ABA 4867)
BIODES FAIRCHILE  AN2003 2 Dl, D13
HEWLETT HP5082~ 4 D2, D3, Di4, D15
PACKARD 2800
Components prefixed by 2| are not used in units supplied for up to
& channel operation.
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OVEN OSCILLATOR UNIT TYPE 3044 ) SHEET 2 OF 2

COMPONENT RATE | TOL % VALUE MANUFACTURER & TYPE o1y CIRCUIT REFERENCES
DICDES CCONT, 1.7.T, BA 163 1 nls
G.E. Al53 1 D11
PHILIFS BA 182 6 D4, 5, 6, 7, 8, 9,
PHILIPS BZYBR/C3V3 1 D12
Micro Circuit FAIRCHILD wA3Dl 1 MT1
Crystal (C.T.0) : .7 [RACAL ARALO37 i WTT13
Crystal (CH.O0) Z  |racar ARALO3S 1-12  [TT 1-12
INDUCTOR 10 33uH [CAMBION 3640~87-2 1 .l
Tuning RACAT, ACT3037 1 1,2
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CVEN OSCILLATOR UNIT 3047

SHEET 1 of 2

COMPONENT RATE | TOL %| VALUE| MANUFACTURER & TYPE oTY CIRCUIT REFERENCES
RESISTORS FIXED
Carbon qW 5 22 IRH BTO 2 R7, 48
47 1 R532
56 1 R32
160 1 R31
120 1 R1L
180 1 Rr13
220 2 R12, 47
390 3 R3, 6, 48
470 1 R29
o8B0 1 Rr5
1K 2 R37, 38
2.2K 12 R4,15,17,19!22,24,26,34,35
R36,35,44
3.3K 1 R8
3.9K 1 R2
5.6 1 R43
B.2K L R2
10K 1 R51
12K 1 R49
15K 1 R1
27K 1 R41 _
100K B R4, 16, 18, 21,23,25,40,42
Metal Oxide hw 5 2.2¥ | CORNING TRS 1 R28
Metal Glaze LW 5 4.7¥ | IRH RG4 1 R1l0
Wirewound - 5W 5 0.47 { IRH ASWS 1 R33
RESISTOR VARIABLE
Wirewound 10K BOURNS 3007P-1~103 1 R27
THEEMISTOR PHILIPE 2322/660/91007 1 REL
PT OF OVEN ASSEMBLY ARA 4868
CAPACITORS FIXED ' .
Ceramic Disc 50V +BO-20 | 0,01 | MSK BM 17 -] ¢l1,4,7,%,11,12,27,28,29,30,
' C34,38,39,41,42,43,44
Ceramic 63V | 2 39p | PHILIPS 22226381039% | 7 - | c13,15,17,19,22,24,35
220p 222263852221 1 ¢37 '
Mica 100V 5 | 390p | DUCON SDM 2 €5, ©
470p 1 £33
Styroseal wov] 5 B20p | DUCON DFE 122 1 C32
Met. Polyester 100V 20 0.1 | REE PHE 240 i3 CB,31,46,48,51,52,53,55,56,
C57,58,54,60
Tantalum 16V +50-20 | 10 SIEMENS B45134 1 Cc26
6.3V+50-201 22 1 c2
CAPACITOR VARIABLE
Ceramic 160V 7-35p 1 STETTNER 027/35- 7 €l14,16,18,21,23,25,3¢
N1EGO
Transistor PAIRCHILD 2N3642 1 Q7
AX1272 7 01,2,3,5,6,8,9
MOTORCLA MJIES21 1 04
i
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OVEN OSCILLATOR UNIT 3047

SHEET 2 of 2

COMPONENT RATE | TCL % [VALUE| MANUFACTURER & TYPE oTY CIRCUIT REFERENCES
Diode FAIRCHILD ANZ0O03 2 DL, 11

I.T.7 Bale3 1 Do

PRILIPS BAlg2 6 bz, 3, 4, 5, 6, 7,

MULLARD BZYBB/C3V3 |1 na

G.E. Al5a 1 Dl2
Int. Circuit RCA Ca 3029 i ML
Crystal 10.7 [RACAL ARA 1037 1 XL.7

MHz
Inductoxr 10 33uH  |CAMBION 3640-57-2 4 Ll, 2, 3,
Tuning RACAL ACT3037 11 L4
[CIAJL]

Group
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BOARD LAYOUT . <
EXCITER/RECEIVER UNIT?
TYPE 3028 _ |

;«'}w

irawing No: Date: R A
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EXCITER/RECEIVER BCARD TYPE 3028 SEEET 1 of 3
(EXCLUDES ITEMS REQUIRED FOR A.M. OR SELECTABLE SIDEBAND FACILITIES}

COMPONENT RATE | TOL %| VALUE|MANUFACTURER/ SUPPLIER | OTY | CIRCUIT BEFERENCES
RESISTORS FIXED .
Metal Oxide LW g 10 CORNING TRS 4 R32, 34, B3, B4
‘ 47 ‘ 1 ROB
68 1 RE2
82 1 R27
100 1 R1O2
120 1 Ri8
150 4 R69, 71, 79, 96
180 1 R74
220 1 R99
270 1 R19
330 1 R59
390 3 R24, 94, 101
470 1 R31
560 1 R77
820 2 R76, 173
1K 2 k23
1.5K 2 n57, 103
1.8K 3 R17, 62, 72
3.9K 1 Rr176
18K 1 R159
150K 1 R158
180K 1 R7
1M 1 R6
Carkon b 5 10 IRC BTS 5 R104, 206, 107, 108, 119
2z 2 R4l, 156
27 1 R117
56 3 R110, 144, 145
68 k! R26, 28, 29
az 3 RL18, 148, 189
100 11 R36,37,61,68,81,88,91,109,
R164, 196, 199
120 : 1 R146
180 3 R126, 141, 161
270 41 R1l6
330 4 R16, 73, 97, 147
390 3 R92, 171, 181
470 4 RA8, ‘53, 192, 193
560 1 R187 :
680 3 RO, 74, 179
1K 7 Rl, 112, 124, 167,168,191,198
i.2K 1 R178
1.8K 4 R56, 143, 151, 163
2.2K 6 R5, 9, 21, 58, 122, 150
3.3K 2 R1Z7, 139
3.9K 1 R2
4.7K 9 R11, 22,38,66,89,111,121,123,188
6. BK 4 RS54, 142, 14%, 182
10K 3 RL3, 113, 170
22K 1 R14

Eaba

1877 Ao Eitrronies Pry. Lac.



EXCITER/RECEIVER BOARD TYPE 3028 SHEET 2 OF 3

COMPONENT RATE| TOL % VALUE| MANUFACTURER & TYPE QTY | CIRCUIT REFERENCES
Carbon AW 5 27x IRC BTS 2 REGO, 172

39K 1 R3

47X i R197

150K 3 Ri2, 194, 201

470K 1 RE

1M 1 RL6E

i.5M 1 i R4

Ly 20 1.2 | MORGANITE AS 3 R1B3, 184, 186

RESISTORS VARIABLE

Carbon B0 20 100 PLESSEY V10K5 2 RB6, 132
1K 2 R33, 174
2.2K 3 R39, &7, B7
4.7% 1 R114
CAPACTITORS FIXED
Disc Ceramic 50V +100-0 10.01 {Msk BM 43 C11,12,21,23,27,31,44,46,47,48
€52,54,58,59,60,61,55,66,69,71
¢73,75,76,78,7%,82,85,86,87,88.
¢89,90,98,114,116,117,118,119,
Cl21,129,135,138,141
Ceramic 500V | 10 100p | DUCON cpe-y 1 c2
Met. Polvester 250v | 20 .01 {AEE PHE 240 1 C3
1o0v | 20 0.1 15 €29,55,57,67,68,70,103,122,104
€l26,127,128,131,132,137
TANTALUM |35V +50-20 [2.2 | SIEMENS B45134 2 c72, 107
25y 4.7 3 Cc24, 74,155
16V 10 1 TC1z3
6.3V 22 3 c%, 104, 134
18v 22 1 cloz
6.3V 47 1 ch
1ov | 20 100 UNION CARBIDE 1 Cl06
¥100J108
ELECTROLYTIC 6.4V+50~-20 |50 PHILIPS C426AR/C50 |3 ca, 26, 113
4V 125 /BL25| 2 C6, 28
lov 400 /D400 1 Ccl36
POLYSTYRENE 125v | 2 23p  |ALLIED TCS 125 1 ok ::
125v 30p |ALLIED TS 125 1 22
100V 160p |DUCON DFE SPEC i c62
236p 1 cle
252p 1 C64
300p 1 c63
21p 1 cLy
619p 1 16
845p ) 1 cl3
50V |2 4706p | DUCON © DFB 0528 1 cl4
CAPACITORS FINED
POLYCARBONATE 400V |20 1000p [wima FKC 1 ¢llL
1500p 1 cliz
2200p : 1 0133
400V |2 3300p |wIMa FCK 1 c109
400V | 20 0,015 [WIMA MKS 1 C139
250V | 20 0.022 1 7
250V | 20 0.047 1 c1
Met. Lacquer 50V |20 0.22 [SHIZUKIL PML224M50 |1 108
50V |20 1.0 [SHIZUKI PML1O5M50 |1 c4
[RIAICAILY

The Efecironics Group
4872 facal Emesonics Try. Lid



EXCITER/RECEIVER BOARD TYPE 3028 SHEET 3 OF 3

COMPONENT RATE | TOL %] VALUE| MANUFACTURER & TYDE QTY | CIRCUIT REFERENCES
CAPACITORS VARTABLE
Ceramic 250V +70-1C{10-40p STETTNER 06 10/40 . 4 33, 42, 43, 56
) N750
TRANSISTOR FRIRCHTILD  AV1liZ 1 024
AV1114 1 023
AY1115 1 03
AY1116 1 o1
AY1117 3 g21, 25, 26
: AY9140 1 028
i AX11092 1 o2
AX1272 6 o4, 1o, 12, 13, 15, 19
IN3054 1 020
IN3563 1 05
2N3640 2 014, 16
SEL0L0 2 06, 7
. AYB140 1 027
i MOTOROTLA MU0 1 029
DIODE FAIRCHILD  AN2003 4 pl, 2, 2, &
6.8V - JeTc 1N4OD2 2 D4, 7
Zener 400mW MULLARD BZYBB/CEVE | 1 DS
INDUCTOR . RACAL BCT2744 1 7
ABT2824 1 L6
ACT3069 1 LS
ACT3061 1 Ll
3062 1 L2
3063 1 L3
3064 1 14
3065 1 LIQ
110 10uH |{CAMBION 3640-45-2 2 18, 12
10 33uH 3640-57-2 1 L1l
L00uH! AEGIS VPCLGO i L5
TRANSFORMER RACAL ABT2748 1 71
MICROCIRCUIT ' RCA CA3023 1 MLA
CA3026 b3 MLS
CA3029 1 ML11
CA3044 7 MLl, 2, 3, 6, 7, 8, 10
FILTER (USB) : . |10. 7MHzRACAL AAS2408 1 FL2
* FILTER KIT (AM OPTION} LBA30332 i 3rLl
* FILTER KIT (SEL.SIDEBAND OPTION ' ABA3033B 1 3FLL
* SEE SEPARATE PARTE LIST ]
i
|
;

RacA L)

=
1072 Bneal Elnciennics Py Lee,



FILTER KIT ABA 30332 ' SHEET 1 of 1
(FITTED TQ EXCITER/RECEIVER BOARD 3028 WHEN A.M. FACILITY PROVIDED)

COMPONRNT RATE | TOL % [VALUE]MANUFACTURER & TYPE JQTY |CIRCUIT REFERENCES
RESISTORS FINED
Metal Oxide | % 5 100  |CORNING TRS 1 2R134
150 1 2R136
220 1 2R137
4.7TK 1 2R138
Carbon EA 5 a2 IRH BTS 1 2R154
100 1 2R130
220 1 3R47
330 2 3R42, 2R128
470 2 3n46, 3RS2
1.2K 1 2R152 :
1.8X% 1 2R133
2.7 1 2R157
3.9K 1 3R43
4.,7K 4 3R44, 3R51, 2R131, 3R153
5.6K 1 3R4G
10K 2 2R93, 2Riz2S
478 31 2R162

CAPACITORS FIXED
Disg Ceramic 50V +100-0 [0.01l [M8K BEM 17 3C34,3C36,3C37,3C41,2C53
2C77,2C80,2C81,2C83,2C84, 2091
2C92,2093,2C94 ,2C96,2097,2C101

Polystyrene |00V !5 [396p |DUCON DFBI14 i1 2099

CAPACITORS VARIABLE
Ceramic 250V +70-10 {10~ [STETTNER D6 10/40 N750 (2 3C38, 3C39
40p
TRANSISTORS FAIRCHILD  AX1272 1 2018
: AY1114 4 308, 309, 2011, 2017

INDUCTOR ACT 2827 1 2L13

MICRO CIRCUIT RCA CH 3043 1 2MLO

FILTER AM 10, 7MHz |RACAL BAS 2406 1 3FLL

LEEE

1977 Racal Eimchrames #ly, Lic,



FILTER KIT ABA 3033B

SHEET 1 of 1

(PITTED TO EXCITER/RECEIVER BOARD 3028 WHEN SELECTABRLE SIDEBAND FACILITY PROVIDED)

COMPONENT RATE | TOL %|VALUE| MANUFACTURER & TYPE QTY | CIRCUIT REFERENCE
RESISTORS FIXED
Caxbon Lw 5 220 IRH BTS 1 3R47
330 1 3R42
470 2 3R46, 3R52
3.9K 1 3R43
4,7K 3 3R44, 3R51, 3R53
5.6K 1 3R49
CAPACITORS FIXED
Disc Ceramic 50V +100-0 |0,01 | MSX BY 4 3C34, 3C36, 3C37, 3041
CAPACITORS VARIABLE
Ceramic 250V +70-10|10-40P STETTNER D6 10/40 N750 |2 3¢38, 3039
TRANSISTORS FAIRCHILD AY 1114 2 308, 309
FILTER ELSB) 1C.7 | RACAL ALS 2409 1 3FLl
MHz

Ralca

1Y Aacal Bxwasreres Pry. List,
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Title - BOARD LAYOUT -

POWER AMPLIFIER

TYPE 3019
AL

Drawing No: Date RA
ACH 301¢ lO ~10=72 gkl
@1972 Racal Electronics Pty Ltd. ThaE!ecrrumcs Group |

C1 MOUNTED UNDERSIDE.



POWER AMPLIFIER 3019

SHEET 1 of 2

COMPONENT RATE{ TOL %| VALUE{ MANUFACTURER & TYDE QTY | CIRCUIT REFERENCES
RESISTORS FIXED
Metal Oxide AW 5 2.7 | WELWYN MRS 4 R7Y, 72, 73, 74
3.3 1 R29
4.7 4 R46, 47, 48, 49
2 8.2 6 R53, 54, 55, 56, 57, 58
5 10 CORNING TRS 1 R19
22 CORNING TRS 1 R3
27 1 R38
33 2 R5Ll, 52
2 39 1 R5
2 47 1 R33
5 56 i1 R21
82 4 R64, 65, 68, 69
2 100 11 R37
2 390 {2 R17, 82
2 5.6K 1 R1S
2 6.8K ' 11 R13
2 a3 ! R34
Carbon by 5 SCT | IR BTS 1 R4
20 4.7 |MORGANITE  AS 2 R59, 61
5 10 IRH BTS 3 I|R¥1, 78,79
56 2 R62, 63
100 1 RG
220 2 R36, 81
330 1 R31
390 2 R1L, 12
470 1 R28
1K 3 R25, 26, 27
1.8K 1 R18
4.7% 1 Rl6
10K 1 R2Z
15K 1 R1
47K 2 R7, 9
56X 1 R14
100K 1 R32
470K 1 RB
2.2M 1 R1D
Wirewound I 5w 5 5.6 JiRC PWS ki R42
10 1 R24
22 ASW2 1 R29
W 5 180 BSW2 1 R23
RESISTORS VARIABLE
Wirewound 100 PLESSEY WMP-PC 1 R22
THERMISTOR PHILIPS 2322-660-%1006}1 RB1
CAPRCITORS FIXED
Ceramic 63V |2 22p [PHILIPS 2222-638-30220]1 c24
Ceramic Dise 'soov | 10 68p | DUCON N750 1 €39
! i 220p CDS-¥ 2 €23, 34
i 3300p| MSK CURVE YY 2 €35, 36
{50V +80~20 |0.01 [MSK BM 2 cz, 6
Chip 20 0.47 |VITRAMON VI2224x%47 |2 037, 38
l aur
|
H
¢
|
IRIAICIAIL]

e Epoctranios Group
BB Ao Slectrais Py L.




POWER AMPLIFIER 3019

SHEET 2 of 2

CIRCHIT REFERENCES

I
COMPONENT RATE| TOL ¥ VALUE MAWUFACTURER & TYPE OTY
Polyester 350v | 20 0.047 |wImn MES 2 cis, 21
Met. Polyester 100v | 20 0.1 |aeE PHE240 18 Lcs, 7, 8,9,12,13,14,17,19,22
€25,26,28,29,41,42,43,44,46
Met. Film 50v | 20 0.47 |SHIZUKI PMLAT4MEO | 3 €15, 40, 45
2.2 PML225M50 |1 c5
Tantalum 35V +50-20 10.47 |sImMENS B45134 1 c4
25y 4.7 B45134 3 c1, 31, 32
6.3V 22 2 cii, 27
Electrolytic 25V +100-10 {1000 |ELNn RA2W 1 clé
CAPBCITGRS VARIABLE 7-35p | STETTNER 02 7/35 N750 1 c23
TRANSISTORS FAIRCHILD AY1112 2 01, 4
avlils 1 05
AYEL1L7 1 06
2N 3569 1 09
2N 4250 1 Q2
MOTOROLA 2N5193 2 07, 8
2NGGOT 2 016, 17
PRILIPS BDY 62 3 013, 14, 15
BD 135 1 o132
oC 958 2 plo, 11
DIODE Zener FAIRCHILD AN 2003 6 DL,2,3,4,5,8
MULLARD BZY88/C3Ve |1 D7
BZX70/C33 |2 D&, 9
INDUCTOR 10 10ul |CAMBION 3640-45-2 |1 14
18uH 3640 1 L10
33uB _ 3640-57-2 14 L2, 3, 5, 12
RACAL AAT 3050 5 16,7,8,9,11 includes
R43,44,45,75,76
RACAL ART 3057 1 Ll
TRANSFORMER RACAL AAT 3051 1 T1
3052 1 T2
3053 1 T3
3054 1 4
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TWO TONE GENERATOR BOARD TYPE 4186

SHEET 1 of 1

COMPONENT RATE | TCL %{VALUE| MANUFACTURER & TYPE oTy CIRCUIT REFERENCES
RESISTORS FIXED
Metal Glaze Yo 5 270 IRH RGQ 1 RrRl6
1.5K 1 RS
1.8K 1 R13
2.2K 1 R15
10K. 1 RS
15K 4 R7, 8, 11, 12
27K 1 R&
100K 2 rZ, 10
120K 1 rl4
Metal Oxide AW 3 180K {CORNING TRS 1 R3
330 1 R4
Carbon AW 10 6.8M [PHILIPS 2322-212-12685]1 R1
CAPACTITORS ¥IXED
Styroseal 50v 5 (.074 {DUCON DFB 1 Ce
G.l8 1 c4
Ceramic 50V w50-2010.1 MSK BM 2 Cc3, 5
TRANSISTCRS FAIRCHILD 2N4250 1 01
5vy1112 1 Q2
AYI1l3 1 Qe
AY11l4 3 3, 4, 5
DIODES FATIRCHILD AN2003 5 Dl -« DS
INDUCTORS RACAL, ABT 1958K 2 Li, 2

RoeEnm

11072 Rucal Sktrans Fev, L1,
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AERIAL TUNING UNIT TYPE 3032

SHEET 1 of %

COMPONENT RATE | TCL %{ VALUE|MANUFACTURER/SUPPLIER | QTY |CIRCUIT DESCRIPTION
CAPACITCORS VARIABLE 250pF | JACKSON  5050/4/250/023| 1 fald
572pF 5050/8/572/012| 1 c7
INDUCTANCE ASSEMBLY RACAL BBD 3083 i 111
KNOB ) i ELNA 73-14-% T
COVER PLATE) “ONTROL ELNA 1450-14 1
NUT COVER ) KNOB‘ EINA 1454-14 1
REFLECTCOMETER ASSEMBLY RACAL ARA 4509 1
comprising:~
RESISTORS FIXED
Carbon LW 5 220 IRH BTS 3 2RO, 13, 18
15K 1 2R16
18K 1 2R17
33K 1 IR6
220K 1 2R7
Met Oxide B 5 180 |CORNING TRS 2 2R8, 14
680 1 2R3
820 1 2RL1
1¥ 1 2R12
2,78 1 2R4
3.9K 1 2R2
10K 1 2R1
CAPACITORS FIXED
Disc Ceramic 50V +80-20 (0.0} ([MSK BM 3 2cz, 3, 4
50V +80-20 {0.0} |MSK BM 2 2¢L, 5
Transistors FAIRCHILD SE4010 2 o1, 2
BY9140 1 03
Diode FATRCHILD  AN2003 2 Bl, 2
Transformer RACAL ANT3054 1 Tl
TAIC/AIL,

Tha Eltclrorues Group
B 14972 Faesl Erseronics Pry. Ltd,



dinis) ST KL

PYYAlg 808053001y jeoey 2261 |

Eamm £L-01-TT,

00ce DoV
1o Buymed

826L WHI VIATHDSRYEL
- WYUDVIQ DNIYIM SISSYHD -

IREL

o= e — SR NAMOHS DRIYIM SAILYNYALTY JaY anNv
138 =)o X X= SAML HMOHS Snitlm 31313C 031114 51 ALY NIHM 64

(HOLVYINID 3NOL OM1) 1TVD ADNZS¥IAWE (3)
asi/esn {a)
CZIOL L ¥0 S 0L SIANNYHD (8]
~ 40 INO 38 AVW (5 30 NOILINRI "8
BZOE J0 O Nid 01 ¥9GE 40 § Nld IDINNGD

KOlLVd3d0 XT14NG J39H 803 G
0% DL 1OINNGS ANV (63T 440 1Nl 20Z0€ JUIM LIINNGISI

AZL

I
i
VY BALLVOIN ONY ISZ0E 40,3V, SNId 55040V 1v- 95 133NN 3 !
(ABHN Nid 01 LJINNOD GNY LNId 28206 440,32 Nid Y40£ 3um LOINNGISIG §
N 3
57 GNY 550 W04 99 __ SEPOE FdAL b Teamse, og 1- vs
{AB=] N Nig OL 123NNOJ GRY 3 Ntd YOZOE 3402, NId Y90% 3HiM LDANNDISIC | TINNVHT g
“HEVY AALLYIIN ONY YBZOE 40,0V Nid SSCHIV L¥-HS LIINNOD Ao N HIIAVIT " l sryry oy NERL 1
AND 650 802 9% L H on 0 W -
1 frossae————()  O—& -
"HBZOE NO DY Nid OL TEvY | S TV V. Gi05HY syY 1 10-VS
BALLVIIN LIBNNOD AMY [ 8,3 SNId SS082Y (V-85 133NNOD 2 185 v490E FdAL B0 04 . yg
WY GHV G50 Bod Ay 8 i Y TENNYHS 20 840K
AIFALIFAGIY 18 B LY-85 HIMM SHINDS N O3MM Y BEV-VS “ HOLIVIHISO NSAD 4 FELETTA 1101 18-¥s
‘GBLLIS H82Z8E 3dAL GNVOE ¥ILIAX3 i
Of—————a g
[W 3aAs Ga¥) 300W WY 1IT1I5 ATIVHIVHOLAY 3 TANNVHD € “ 2 L 4G IHD = Y- ¥S
¥I0C ND O Nid 0L HIVLLY ONYV 3 () MId WONA i O N A | - .3
.||H_k~ AV LDZNNGISIO {8, BeAL DY) XY ANY XL Nt BDISNYIZ 2 ! “
L NAYHR SY (¥, BdAL DV IATNG ¥ NCUIIIEYID L JLON m Ewcz_ D 4
. } :
i IﬁWMu. ! NANLEY
- 4 —C
WOM 154 H ! H s'e
G Azl N 9'y'z Vol [ as < 4
L 2Cr O .
vid 54 _ i ! L
H vu00s 440 ; ,_H
¥
En w C<0) 3 EOOZNY
_ €84 . ; 193 g
9 H ELELE]
‘_. /Am._m i ro S h 3¢ wwd
s ziovs T ER af o7 N _..eq._JM. sl
. | 7] r Bs3tasn ¥ ¥ T 151 _ __
s 73-vg o= | TH2 ﬂ 3 _ __ s - | _
. ° | ﬁ ] 3
Ty Za-vs e T ey Sg 1 | i | *-{o 88y 3dAL
. e + H YOLVY3INTS
% rrara oy B te-ds L oy 1 ygg P {iveas o], " 3NOL oML
- a 3108 ! D P b, I v 8
z za-vs s ] 2H3 _ sLoe | 2y
._. TEAL g3t ¥Y-¥5 i 310N IYNOILdO
2=+ UM [ N W 3 H v
25T i U3 AW Y ém..m_w ! m a s f M 2 9,0 v '
q ¥3IMod A —_—
[t ¢
H aﬁ\ kAT b} AB+
| 0z uwu%
VNIV _ 7 PR a v ¥
.
= | N " |
H I
m ! _ . Cnra “ . 2408y 8708 IdAL A gC 9V
— qgi—
* H . i MILIIXD %W wL viS
| /o 0779 -280s L
] S | _uw\ za av 1y
IE0E 34AL gy _ 1 3WI0A
niy i , : ﬂ ra a
B Botrme @ e e B e B ) s B B G ) e e e e @4 @
L 310R |
1YHOILdO < . H
L. i — —— —




TRANSCEIVER TRA

7928 CHASSIS

SHEET 1 of 2

COMPONENT BATE | TOL %]VALUE| MANUFACTURER & SUPPLIER| QTY |[CIRCUIT REFERENCES
POTENTICMETER/ 20 10K IRC CTS-45 1 rl/sC
SWITCE
CURVE C (VOL)
ROTARY D.P.S.T.
3/4 PLAIN ENDED SHAFT
POTENTIOMETER/ 20 10K | IRC CTS~45 1 R2/SE
SWITCH
CURVE A (CLAR) .
ROTARY D.P.S.T.
3/4 PLAIN ENDED SHAFT
KNOB ) ELNA T3~-14-Y 2
COVER PLATE)® R g;;zg ELNA 1450-14 2
NUT COVER ) ELNA 1454-~14 2
6 PUSHBUTTON RACAL ABSW3031 1 Sa
SWITCH ASSY
CR
7 PUSHBUTTON RACAL ABSW3060 1 Sh
SWITCH ASSY
RELAY 12v SIEMENS V23054-L0015- |1 RL,
Fll0

RELARY BASE SIEMENS V23154-71015 1
RELAY RETAINER STEMENS V23154~21027 1
DICDE FAIRCHILD  AN2003 1 Dl
DICDE LIGHT EMITTING HEWLETT? PACKARD

5082-4400 |1 n2
DIODE MTG. HEWLETT PACKARD

5082-4418 1 FOR D2
RESISTOR Lw 5 33K IRH BTS 1 R3
SPEAKER 5"x3" 8ohm ROLA 6 1 LSl
FPUSE 102 |AUSTRALUX  3AG 2 Fsl, Fs2

S500mA JAUSTRALUX  3AG 1 FS3
FUSEHOLDER 10a MCMURDD PFH125 3
240V
SOCKET, 7 WAY PREA 8-9052/C79=-02 |1 SKa
{MICROPHONE)
SOCKET, BNC UG625/8-0 |1 SKB
(AERIAL)
SOCKET, TWAY PAINTON 74-10-0756-10 |1 SKC
{EXTERNAL ATU SELECT)
PLUG, 7 WAY PAINTON 74-10-C706~10 |1 PLA
{D.C. INPUT)
TERMINAL {EARTH) BELLING & LEE 1
L1568/15C/BLACK

COVER, TOP RACAL ACD3090 1
COVER, ROTTOM RACAL ACD3091 1
TERMINAL BELLING & LEE L1568/615 j1 REPLACES SEPARATE AERTAL &

(AERIAL & EARTH)

EARTH TERMINALS WHEN ATU TYPE

3032 FITTED.

THhe
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Guarantee

We, Racal Electronics Pty. Lid., guarantee, subject to the
following terms, to replace or, at our option, repair, free of charge,
any components or parts of any goods supplied which fail within
12 months of the date of despatch solely as a result of faulty
materials or bad workmanship.

1. Defective components or parts must be returned fo our
factory carriage paid, and any labour costs involved in
refitting infoc an equipmeni will be charpeable to the
customer.

2. Damage caused by unauthorised alteration or substitution
of non-standard parts by incorrect installation or any
third party or consequential damage or loss is not
covered hy this guarantee.

3. This guarantee will apply only if the equipment is bought
from Racal Electronics Pty. Litd. or an authorised vendor
at the appropriate prices and terms.

4. Components such as electric bulbs, semiconductors and
valves are covered by such guarantee as is given by the
manufacturers of those components.,

5. This pguarantee cannot be altered by any person or
Company other than Racal Electronics Pty. Ltd.

PLEASE COMPLETE FORM BELOW AND RETURN TO SUPPLIER
TEAR OFF HERE

REGISTRATION FORM

NAME OF PULCRBEOL oo e ete et eeese v srres e eeassssnnesesstnsanemesnarmenons

EQUEPMENT TYDE e s enssss st aessssssamssesssessesssss sessssssssessssensases
Equipment Serial NUMDBET ... crnecs e snnssssenssssensssssene
Diate of PUICHASE ..o resss s ssrassnsa s ssesesssss s ssaeen
Name Of SUPPLIEI .o ev s sereses st enmns st rasnenean
Address of Suppher ............

The guarantee for this equipment will not be effective unless this
form is returned duly completed.






