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1675 VHI MOBILE RADIOTELEPHONE ECUIPMENT

1,0 GENERAL DESCRIPT ION

The 1675 Mobile R:diotelephone equioment is a series of frequency
modulated self contained transmitter-receiver units designed for operation
as vehicular mounted eguipment in the V.H.F, bands allocated for the Lond
Mobile service in Avstralia, i.e., 70-85 Mc/s or 156-174 Mc/s, Equipment
is also available for extensions to existing systems in the range of

Li=49 Mc/s.

The equipment is normally supplied pre-set to one frzcuency in
one of the above bands. By the addition of a crystal switching kit, both
the transmitter and receiver may be operated on two, three or four adjacent
pre-set frequencies in one of the above bands.

Equipments are available for the alternate bands, these being
designated as follows:-

Iyne of Equipment Operates in
16754 - 70-85 Mc/s Band
16756 - 156-174 Mc/s Band
1675D - L4=49 Mc, = range.

Thus, 1675A equipment is sunplied for operation on a pre-set
frequency (or adjacent frequencies) in the 70-85 Mc/s band.

The equipment is designed for simrlex operation, the receiver
being automatically made inoperative when the transmitter is operative and
vice~versa.

A radical departure from equipments previously designed for
mobile service has been made by the 1675 equipment in that the extensive
transistorisation employed gives multiple benefits.

The receiver, power supply, and the audio and oscillator-phase-
modulator stages of the transmitter are fully transistorised.

Only three electron tubes (valves) remain in the complete unit,
These are the frequency multipliers, driver and R.F. Power Amplifier, all
being in the transmitter.

The fully transistorised receiver is a double super-heterodyne
type in which both heterodyn oscillators are separately crystal controlled.

The receiver employs an FM demodulator and automatic noise
muting in the absence of signal.

Additionally, it incorporates a special filter circuit to
limit the bandwidth of reception to 60 Kc/s channelling.  An alternative
filter is available for 30 Kc/s channelling.

Three watts of audio outout power are spplied to a high
efficiency 4 inch loudspeaker normally mounted behind the grille of the
front panel of the unit.

The transmitter is a crystal controlled phase modulated type
using transformer coupled electron tubed frequency multipliers and push
pull power output stage delivering R.F. power tc the antenna.
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A1l other stages of the transmitter are transistorised, these
being the audio pre-amn~lifier, differentiator, deviation limiter,
integrator amplifier, crystal oscillator, and rhase modulator.

The deviation limiter prevents the transmitter from occupying
an excessive bandwidth when high speech levels are encountered.

The power suoply used is a high efficiency transistorised
DC/DC converter which is automatically protected against secondary
circuit overloads.

Alternative supplies are available for operatien from 6 volt,
12 volt, er 24 volt accumulators.

Connection may be made to either positive earthed or negative
earthed systems, merely by observing correct nolarity of the battery input
leads to the equipment,

Metering points are provided in the transmitter and receiver
for alignment and tuning.

Indicator lamps are not provided as these would individually
draw more current than the receiver in the absence of signal input.

Four controls are provided on the front panel as follows:~

Punction Selector Switch:

This is a three position switch marked O-R-T implying OFF,
Receive only or Standby for Transmission. In the Receive only (R) posi-~
tion, the receiver operatiny veltage is applied. In the Transmit (T)
position the heaters of the three tubes are connected to the supply and
after 20 seconds the tubes are heated, or in the Standby position, for
transmission which occurs only when the microphone Press to Talk switch is
depressed,

Channel Selector Switch:

On early equinments, the control knob for channel selection is
sunplied for all executions including single channel units. If a channel
switching kit is added, this knob comes into effect to control the selection
of the two, three, or four channels allocated. On later versions, the knob
is supplied with the switch kit, and therefore only appears on multichannel
units. A plug is normally fitted in place of this knob on single channel
units.

Muting Control:

A third knob controls the range at which muting becomes effective. .
The muting system may be disabled by means of this control,

Volume Control:

This is a full range variable pntentiometer which enables control
of the audio output from the level of three watts down te zere and thus
enables setting of any desired listening level in this range.

The units are therefore simple teo operate and quality ef
voice transmission is such as to obtain highly reliable communication,
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MECHANTCAL CONSTRUCTION .. MOBILE UNITS

The 1675 series of mobile units have been designed to satisfy
the various requirements of operators of vehicular fleet communications
systems, with particular attention to the elements of physical size,
single unit construction, simolicity of installation and removal for
maintenance checking and simnlicity of connection and operation,

The transmitter-receiver unit with power supply is wholly
contained within a small aluminium case of such dimensions as to permit
easy installation under the instrument panel or dash of vehicles.

The unit consists of:

1. The chassis, upon which are mounted the conventional electron
tubed stages of the transmitter, the separate transistorised DC/DC converter
in its case, the printed wiring cards of the receiver sub-units, and the
cast aluminium front panel., The front vanel also supperts the loud-speaker,
the receiver audio power amrlifier stage, the controls and the trim grille,

2+ The cast aluminium case for housing the unit, and the mounting
tray.

The cast aluminium unit case has two flanges each of which runs
almost the whole length of the case along the uvper edge of each side.
The flanges are in effect support rails which slide into the unit mounting
tray. The side edges of the mounting tray are folded down twice during
manufacture to form a U section into which the case flanges slide.

The unit case is secured in position by means of two thumb screws
at the front sides of the mounting tray and these thread into bosses, which
have been formed in the case during manufacture.

The front panel and chassis is then held into the case by two
set screws at the sides of the front panel., Thus either the complete unit
(in case) on the chassis and front panel may be removed from the vehicle
by removing two set screws,

Connectors for battery input supply, antenna, and micrephone
connection are accessible on the right hand side of the case viewing from
the front.

These are the only connections to be made. Battery, aerial and
micronhone must be plugged in.

The whole unit is attached to the vehicle by four cheese head
screws, nuts and fandisc washers through the mounting plate, which is
preferably positioned horizontally.

Later executions of mounting tray have provision for attachment
of shock mountings and U channels to take these. These items are available
to separate order.

Hand Mjcrovhone:

The dynamic microphone supplied with this equipment is encased
in a cast aluminium circular holder which fits comfortably in the hand when
in use.

The "press to talk" button is nositioned for easy manipulation
and has sufficient spring tension to prevent accidental switching.

The whole microphone assembly has proven rugged and reliable
in service,

A small plated hang-up bracket is supplied for fitting in a
convenient position near the onmerator to hold the microphone wen not in
use,
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Whip Antenna:

The mobile unit is normally supplied with a quarter wavelength
whip antenna which has been designed for ease of fitting to a vehicle and
to withstand the considerable shock encountered in striking overhanging
objects. The whip is made of spring steel with a spiral spring base which
allows maximum flexing and return to the normal vertical position., The
whole is heavily cadmium plated for protection against weathering. This
steel whip is screwed to a heavy brass boss which is insulated from the
vehicle frame by a moulded bakelite lead through insulator. The whip
assembly is held to the roof interior by a heavy steel clamp strap which
also serves as the earth termination for the coaxial cable and the matching
stub clamped to it.,

The whip antenna is designed so that it may be mounted to the
vehicle without direct access below the mounting point,

For 160 Mc/s operatien, alternative stainless steel solid mounted
whip antennae are available,
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1675 VHF MCBILE RADIOTELEPHONE EQUIFMENT.

1.0 SPECIFICATIONS

1.1 General
Frequency Ranges:

Band A 70-85 Mc/s for Model 1675A

Band C 156-174 Mc/s for Model 1675C

Band D 44-49 Mc/s for Model 1675D for extensions to
existing systems,

Number of Channels:

Available from the factory equipped for 1, 2, 3, or 4
channel operation,

Crystal switching is employed in channel selection,

All channels should be contained within a frequency
spectrum as follows for the quoted degradation of performance.

40 Mc/s Negligible 1 dB
Receiver 500 Ke/s -
Transmitter 190 Ke/s 310 Ke/s
80 Mc/s

Receiver 1 Mce/s -
Transmitter 380 Ke/s 620 Ke/s
160 Mc/s

Receiver 2 Mc/s -
Transmitter 760 Ke/s 1.24 Mce/s

Channel Spacing:

1675 - 60 Ke/s
1675N -~ 30 Ke/s

Frequency Stability of Carrier:
Better than ,002%

Operations
Simplex operation.
Output and Input Impedance
for Aerial connection:
50 to 70 ohms unbalanced, nominal,
Aerial:  Normal -Standard whip aerial (70 ohms)
Coaxial dipole (70 ohms)
Special types (data en application)
Power Pack: Interchangeable transistorised DC to DG
converter with inbuilt silicon rectifiers

and smoothing circuits. Switching fre-
quency is approximately 7.5 Ke/s nominal,
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1.2
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General contd,

Power Supply Veltage: Available for nominal veltages of 6,
12 and 24 volts, Guaranteed perfermance
of Audio and RF eutputs is based on these
nominal voltages at the UNIT input ter-
minals,

Pewer Supply Complement:Transistors 4 x ASZ17: 2 x 0C80
Pewer Rectifiers 4 x O0A210,

NOTE: In 24 Volt models, two ASZ15 replace the four ASZ17.

Current Consumption: (Average)

MOBILE UNIT 6V. 12V 2LV

RECEIVER -
Quiescent % 250 mA 70-80 mA 120 mA

~Full Audio Pewer .
output & % 800 mA 300 mA 200 mA

TRANSMITTER - .
Standby 245 A 1.17 A J72 A
Transmit 15.2 A 7.57 A 4es0 A
b Receiver in standby condition ready to receive signal
k & Average current consumption on speech information,
Dimensions: Diecast aluminium case (excluding
projections)
103" wide x 83" Weep x 4%" high,
Weight: 18 1bs.
Receiver:
- Circuit: Fully transistorised double conversion

superheterodyne empleying twe crystals
as heterodyne oscillators,

- Crystal Tolerance: .002%

- Crystal Frequency: The crystal frequency is determined by
the following formula -

Band A fx = -f—s—-%m

Band C fx = f_s...‘_.Bl_ér_'Zii

where fs is the signal frequency in
megacycles, and fx 1s the crystal frequency
in megacycles.

Input Impedance: 50 to 70 ohms unbalanced.
Type of signal: Phase (FM)
Overall distortion: Not greater than 5%.

Sensitivity for 20 4B
quieting: Band A 70 -~ 85 Me/s 0.6 uV/0,7 uv

Band C  156~174 Mc/s 0.8 uV/0,9 uVv

For extensions only in Band D
bl = 49 Me/s 0.6 uV/0,7 uv.
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1.3

Signal to Noise Ratio
at 1 uV Signal Input:

Muting Level:

Selectivity:
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Band A 70 - 85 Me/s 38 4B
Band C 156~17/ Mc/s 36 4B

Threshold adjustable fram 1.5 uVv
anproximately to better than 0.5 uV,

Type 1675

22.5 Ke/s - 3 4B
60 Ke/s - 100 dB,
Type 1675N (narrow channel filter)

Response at + 14 Ke/s '3 4B
Response at + 30 Ke/s - 10 4B,

Resvonse at

+
Response at +

The I.F. cut off slope between -6 and -60 dB is 2.7 dB/Kc
for type 1675 and 7.7 dB/Kc for type 1675N,

The I,F, form f
1675 and 1.39 for the 1675N.

Audio Output Power:
Audio Velume Centrel:

Transistor Cemplement:

actor over the same range is 1.7/ for the

3 watts standard,
Fully variable.

16754

3 x AF 114t 3 x AF 115: 5 x AF 116
7x 00 75 : 2x ASZ 16: 7 x OA 202
2x 0A85 : 1x0C202: 1 x AFZ12

1 x 0OC 80 :

1 x OAZ 201: 1 x OAZ 202,

NOTE:  In 1675C 160 Mc/s receivers one AF 114 is replaced by

one AFZ 12,

Transmitter:
Crystal Multiplication:

Crystal Telerance:
Medulation:

Deviation:

Audio Response:
Audio Distortion:

Noise Level:

36 times (3 x 3 x 2 x 2)
Bands A, C and D,

.002%
Phase modulation at crystal frequency,
Tyoe 1675 + 15 Ke/s determined by

instantaneous "alope" limiter.

Type 1675N capable of meeting any
standard of + 5, 7.5 or 10 Kc/s,
controlled by continuously variable
instantaneous slope limiter.

% 2 dB from pure phase 300-300Q c¢/s.

Less than 5% for A Band, for C Band and
Less than 7.5% pure for 66% of maximum
deviatien standard at 1,000 e/s.

Better than 45 dB belew full modulation,
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Spurious Radiation:
Harmonic Radiation:
Outnut Immedance:

Pewer Output:

Transistor and Valve
Complement:
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Below - 80 dB relative to carrier.
Below - 60 dB relative to carrier.
50 to 70 ohms unbalanced.

Mobile units. Not less than 25 watts or
10 watts for respective models, from
nominal 6, 12 or 24 volt DC supply source.

Type No, Used,

0C75 Germanium PNP Transister
AF115 Germanium PNP Transistor
OA202 Silicon diode

0A90 Germanium diede

12AT7 Valve twin triode
QQE02/5 Valve twin tetrode
QQE03/20 Valve twin tetrode

H 00w

See technical descriptien of transmitter
for detailed functions.
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FM1675  INSTALLATION PROCEDURES

Installaticn of Whip Aerials Type 1649/06, 1674/06, and 1675/06
in Holden Vehicles

Installation in Model FB Holdens

1.1 Remove the metal strip from above the left hand or near side
front door and draw the trim away from the metal roof for a short
distance.

1.2 Remove the left hand or near side sun viser. It will be noticed
that the top of the box channel finishes at this noint.

1.3 Drill a 1" diameter hole in the desired position in the roof of
the vehicle, after checking the position of dome lights, channel
sections or roof braces etc.

1.4 Feed the aerial coaxial cable through the 1" hole towards the
nearside of the vehicle. The end of the cable should be located
through the onening in the trim made above the near side door.

1.5 Feed the aerial coaxial cable along the top of the channel
above the door towards the front of the vehicle until it is drawn
past the finish of the top of this near side channel, i.e., at the
sun visor mounting point,

Note: It is necessary to continue feeding this cable towards
the offside or right hand side of the behicle until the antenna is
in the correct mounting position, then the cable is returned to leave
a lsop of anproximately 2" beyond the sun visor pivot nin to ensure
that this pivot pin does not foul the coaxial cable.

1.6 Feed the balance of the cable back through the channel and feel
for the end of the cable under the near side of the dash.

Installation in Models FC and FE Holdens

2,1 Remove the trim from above the near side or left hand front door
as for model FB.

2.2 Drill 1" hole in desired position in roef as in 1.2.

2.3 Feed the aerial coaxial cable through this hole towards the
near side of the vehicle.

2.4 An entrance into the box section channel will be found just
forward of the first trim rib on the top of this channel.

2.5 Feed the aerial coaxial cable threcugh this entrance and feel
for the end of the cable under the near side eof the dash.

GENERAL

Cable termination and plug fitting instructions are contained
en the respective sheets attached.
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1675 MOBILE RADIQTELEPHONE EQUIPMENT

TECHNICAL DESCRIPTION

Receiver Type 1675

The fully transistorised VHF receiver type 1675 is a double
superheterodyne type in which the two heterodyne frequencies are derived
from separate crystal locked oscillaters.

The first IF amplifier operates at a frequency of 16.755 Me/s
which is converted in the second mixer by the second heterodyne wscillater
(frequency 17.21 Mc/s) to the second intermediate frequency of 455 Ke/s.

Two stages of limiting are follawed by a discriminator, feeding
the audio stages.

AM, Noise at the second Intermediate Frequency is detected by
MR109 and the resulting audio noise is amplified and rectified in the
miting stages thereby developing a control current which mutes the audio
stages of the receiver.

The receiver operates from 12 volts D.C, supply in all applica-~
tions,

NOTE: The whole of the receiver circuit iacluding the positive and
negative bus lines for 12 Volt D.C. sunply and common cold
connections for R.F. ete, is ISOLATED from the main chassis
for D.C,

The receiver comorises a total of six interconnected nrinted
wiring card assemblies, an I,F, filter assembly mounted in a sealed can,
two 1lst I.F, transformers, chassis mounted, and an audio power output
amlif'ier assembly on a small sub chassis.

The advanced techniques emnloyed in the design of this receiver
demand an entirely different approach on the part »f the serviceman.
This is covered in the chapter on Servicing and Adjustments, and in the
chapter on Transister Technique,

The comnlement of the receiver is listed hereunder and this
together with the detgiled following circuit description should be read
in conjunction with the respective overall circuit diagram SFD 1183,
SPD 1185, etc,



Transistors and Diodes Complement

Tvpe _of Transistor or Diode

RF Card Assembly

AFZ 12 Germanium PNP Transistor
AF 114 n 1 1t

AF 114 1" 1 n
AF 114, or " 1 ]
AFZ 12 1 n n

lst IF Card Assembly

AF 115 Germanium PNP Transistor
AF 115 " i1 1
AF 115 n 1" 11

2nd IF Card Assembly

AF 116  Germanium PNP Transistor
AF 116 n 1 fn

OA 85 Germanium Diode

AF 116  Germanium PNP Transistor
CA. 202 Silicon Diode

0OA 202 n "

CA 85 Germanium Diode

OA 85 it 1"

AF 116  CGermanium PNP Transistor
0A 202 Silicon Diode

0A 202 " n

AF 116 Germanium PNP Transistor
CA 202 Silicon Diode

OA 202 R n

OA 79 Germanium Diode

OA 79 ! n

Audio Stages Card Assembly

0C 75 Germanium PNP Transistor
OC 75 n L1} i

Oc 75 n t n

Audin Power Amplifier Sub Chassis

ASZ 16
AS7Z 16

Squelch or Mutins Card Assembly
0oCc 75

Germanium PNP Transistor

OC '75 1" 1 n
OC 75 n 1 1"
0A 202 Silicon Diode

0C 202 Silicon Transistor
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Designation

V102
V101l

V103

V104 A Band
V104 C Band

V105
V106
V107

V108

V109
MR101

V110
MR102)

S~

MR103)
MR102 )
MR103 )
V111

MR104)
MR105)
Vilz

MR106)
MR107)

MR106 )
MR107 )

V113
V115
V117

V119)
V120)

V114
V116
V118

MR108
V121

Function

R.F, amplifier
Crystal oscillator
(1st heterodyne)
Harmonic amplifier

lst Mixer
lst Mixer

1st IF amplifier

2nd Mixer

Crystal oscillator
(2nd heterodyne)

Emitter follower IF
impedance coupler.
2nd IF amplifier.
Metering Diode.
2nd IF amplifier,
Serial Nos, 1000 -
1960,
1st Limiter diodes
1st Limiter diodes
Serial 1961 on.
1st Limiter stage
amp.ifier.,

2nd Limiter diodes

2nd Limiter stage
amplifier.,

Discriminator Diodes
Serial 1000-1960

Discriminator Diodes
Serial 1961 on.

Audio pre-amplifier,
Audio ampZifier,
Audio driver ampli-
fier.

Push pull audio out-
put power amplifiers

Noise amplifier-
muting,

Noise amplifier-
muting,

Muting Noise-emitter
following impedance
counling.

Noise rectifier.

Muting control
switch.



Iransistors and Diodes Complement, (Cont 'ed., )

Type of Transistor or Diode Designation

Voltage Regulator (in Muting Detector card)

0080 Germanium PNP Transistor V123
CAZ201 Silicon Zener diode MR110
0AZ202 Silicon Zener diode MR111

SQUELCH or MUTING DETECTCR Card Assembly,

OA85 Germanium Diode MR109

2075 Germanium PNP Transister V122

Mobile Section F 2a

Function

Current control
Regulator dicde
Regulator diode

I.F. AM Noise
Detector

Noise amplifier
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CIRCUIT DESCRIPTICH

r——

R.F, Sect on

The R.F. Unit assembly comprises the R.F, amnlifier V102, the
1st Mixer V104, the channel determining 1st Crystal oscillator V101l and
the harmonic amplifier V103,

This assembly is essentially a printed wiring card to which is
attached a mrtal sud ~hassis which is used for mechanical mounting and
vositioning of coil assemblies, screening and shielding of stages, and
as common earthing and bonding of R.F. returns.

The entire receiver circuit is isclated from the chassis and
from the antenna for D.C. The antenna is coupled to a low impedance neint
of a coaxial tuned circuit formed by the coaxial stub and feed line from
relay Al to the RF wiit, and capacitor C186 which resonates it.

The outer conductor of the aerial cable is bonded to the R.F.
cold bus of the R.F, unit via C1l0l which is used only to isolate the DC
comonent.  The above tuned coaxial circuit is top counled to the second
tuned circuit L101, €102, C172 by capacitor C186,

The R,F, amlifier V102 is used with its base grounded for R.F,
The aerial innut tuned circuit is coupled to the emitter of V102 via C104
from a low imnedance noint on this input circuit as the emitter impedance
is low,

The collector load of V102 is the first of three tuned circuits
employed between the R.F. amnlifier V102 and the first mixer V104.

€110 and the ferroxcube bead or sleeve FX provide RF decoupling
for the collector load of V102.

The three tunecd circuits L103/C109/C110, L104/C112, and
L105/C114/C173 are ccupled via Clll and C113., C111 and C113 may not be
immediately anvarent on physical inspection of the RF unit as these com-

‘prise a single turn of wivs on L103 and 1104.

V104 operates as a grounded base mixer. The emitter has a low
impedance and is ta-ned down L105 to provide an optimum im~edance match.

V101l is emnloyed as a crystal oscillator in a relatively stan-
dard circuit the crystal being emmloyed as the controlling element in the
base-emitter circuit. The resonant collector circuit €105, L102 also
nrovides a limited means of varying the crystal frequency to allow accurate
netting, Netting receiver to transmitter of base or other mobiles is accom-
nlished solely by this means,

The crystal oscillator collector output developed across 1102,
6105 is coupled via C108 to the emitter of V103 which is operating as a
grounded base harmonic amplifier,

Harmonic output from V103 is tuned by L106, C115 in the collector
circult and irductively coupled to the lst Mixer input L1105 as these coils

are wound on a common former. Additional cavacitive top coupling is added
by C184.

Output from the R.F. unit at the first I.F, (16.755 Mc/s) is
developed in the primary of T10l1 the first I.F, transformer, This is
mounted on the main chassis in standard manner.

The secondary of this double tuned 1lst I.F. transformer is tapped
at a low impedance ocint and the I.F, output is coupled to V105 on the 1st
I.F, card assembly via C119,
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First I,F, Card Assemblv,

This card contains the first I.F. amplifier V 105, the second
mixer V 106, and the second crystal locked heterodyne oscillator V 107.

The first I.F. transformer T 101 and T 102 are mounted on the main
chassis in standard manner and three connections necessary are brought out
from the card to the transformers.

C 119 couples the I.F, output from T 101 to the emitter of V 105
which is the first I,F, amplifier. R 110, R 111 together with R 109 set
the base/emitter bias. The base is grounded for thc Intermsdiate Frequency
of 16.755 me/s by C 122.

Output of V 105 is developed across the primary of T 102, the
second double tuned first I.F. transformer.,

The secondary of T 102 is tapped at a ibw impedance point to
feedthe emitter of V 106, the second mixer via C 125,

The second heterodyne oscillator is V 107, this being a Colpitts
type crystal controlled at 17,21 me/s by crystel X 102, This second crystal
is factory fitted and soldered into the first I.F, card.

Trimmer C 130 effects minor adjustment to se the second mixer
frequency accurately to 17.21 me/s.  Output from this oscillator is taken
from the emitter and coupled via C 12/ to the base of the second mixer V 106.
Base bias of V 106 is determined by the divider R 119, R 117,

The collector output leaves the 1st I.F. card at this stage and is
applied to the special I,F, filter unit FL 101 which selects the resulting
455 Kefs second I.F. and rejects other products appei~ing at this collector.

LF, FILTER UNIT FL 101,

Alternative filter units are employed for channel spacing ~f 60 Ke/s
and for 30 Ke/s.

For 60 Ke/s spacing, Filter CZ 320.484.1 is used,

For 30 Ko/s spacing, Filter CZ 320,510 is vsed.

The filter unit pro&ides the entife selectivity at the second intermediate
Frequency of 455 Ke/s. as it is followed by untuned Re coupled amplifiers
and Limiters,

Input and output of the filter are terminated by R 120 and R 123
(via C 132) respectively to minimise varisbles and to allow replacement
of the filter without elaborate alignment procedure,

Each filter is factory aligned to full specification
prior to release,

] It is most important that this filter is not adjusted in any way other
th&? 1n the factory setup. A turnover repair service is available through TCA
Serive Departments at a reasonable flat rate.
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Second I.F, Card Assembly.

The filter unit is followed by the second I.F. card assembly which
contains the 2nd I,F. amplifier, first and second limiting diodes and
amplifiers and the discriminator,

The second I.F, output (455 Kc/s) from the Filter unit is coupled
to the base of V 108 on the second I.F. card via C 132, As mentioned earlier
R 123 terminates the filter unit, however, the divider R 122, R 123 sets the
base bias of V 108 in conjunction with R 125,

V 108 operates as an emitter follower having a very high input
impedance with respect to the output of the filter or R 123, and is primarily
used as an impedance coupler and isolates variables from the filter termination.

The low impedance ovtput of V 108 (still second I.F. at 455 Ke/s)
is coupled to the base of V 109 via C 134. V 109 is employed as L.F,
amplifier and the amplified output developed across its collector load
R 128 is coupled to V 110 base via C 136,

A portion of the output of V 109 is applied to MR 101 via 107
and this provides a D.C. feed via R 131 to metering point M 10l when signal
inputs are present,

V 110 is the second I.F. amplifier at 455 Kc/s and its output
feeds the first Limiter diodes MR 102 and MR 103 via C 140, R 137. These
diodes constitude the variable bottom leg of a potential divider for
applied L.F, R 137 being the top leg.

, Limited output from these rectifiers MR 102 and MR 103 is amplified
by the first limiter amplifier V 111, coupled to the second limiter diodes
MR 104 and MR 105 and amplified by V 112,

Output from V 112 is coupled from its collector to T.103 the
phase discriminator transformer; and diodes MR106 and MR107

The resultant audio output is fed from this card to the audio
and muting cards.

Audio Card Asgasmbly,.

This card contains the audio pre-amplifier V 113, amplifier V 115,
and amplifier driver V 117,

G 153 couples the audio cutput from the discriminator to the base
of the first audio amplifier V 113, Output from the collector load of
V 113 is coupled via C 170 to the Volume potentiometer R 161 external to
the audio card on the unit front panel.

The variable audio output from this control is returned to the
audio card via C158 and applied to the base of V 115, V 115 is the first
of the three audio stages contained within the feedback loop C 175 , R 174
and is also the andio stage controlled by V 121 for muting the audio output.
Note that R 171 in the emitter circuit of V 115 is not bonded to the cold
audio bus but connected to the collector of V 121,

2 171 plus the collector/emitter path of V 121 then constitute the
determlnlng current control path for muting V 115 and also form the bottom
leg of the audio feedback potential divider. R 170, C 159 provide emitter/
base bias for V 115,
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Audio Card Assembly cont'ed,

Supply potentials to the first two audio stages are decoupled by
R 177, C 152 to provide isolation from other circuits.

Audio output from V 115 is coupled to the base of V 117 via C 164.
The operating bias of V 117 is set by the base potential divider R 178,
R 179 and the emitter resistor R 181 by-passed by C 165,

The collector of V 117 leaves the audio stage card at this point
and is connected to the primary of the driver transformer T 4 on the audio
output stage sub chassis.

Audj St S

This stage comprises the driver transformer T 4, the push-pull
audie.output transistors V 119, V 120 ( 2 x ASZ 16),

Output transformer T 5 is mounted below on the main unit chassis
and feeds audio power at voice coil impedance 3.5 ohms to the loudspeaker
(Type 4 F Rola) on the front panel. :

The driver transformer T 4 couples V 117 collector to push-pull
bases of V 119, V 120. The feedback loop via C 175 is taken from one
collector, that of V 120,
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VOLTAGE REGULATOR AND SQUELCH DETECTOR CARD

Voltage Regulator.

This comprises transistor V123, R193 and Silicon Zener diodes
MR 110 and MR 111,

The audio power amplifier D.C. supply is unregulated.

The D.C. supply to all other assemblies or cards is provided
via V123 controlled transistor and ig thereby regulated. Zener diodes
MR 110 and MR 111 provide stable voltage control of the base potential
of V123. If the 12 Volt supply increases, the collector-emitter re-
sistance of V123 is increased to leave the output voltage relatively
constant, Similarly, decreasing supply voltage decreases V123 resigtance
or increases conduction to leave the output voltage relatively constant,

SQUELCH DETECTOR.

In the absence of an input signal to the receiver, AM noise
at I.F. is developed across R 146, the emitter resistor of V112, the
second limiter,

This is coupled via C177 to the noise detector MR109, & D.C.
resultant developed across the diode load R187, and demodulated by
C178. The audio noise thus detected is then coupled to the
base of V122 via C179.

output of noise from the collector load of V122 is shaped
by €181, 0182 and coupled to the muting control R163,

Muting Card Assembly.

The total noise is developed across R163. The variable arm
of R163 controls the amount of noise coupled to the muting amplifiers
V114 via Cl54. The components of this stage are chosen to produce a
low gain at lower audio frequencies with rising gain at higher audio
frequencies and with maximum gain at noise frequencies at the top end
of the audio speech range. C154 and C157 are low values of capacity
allowing maximum transfer of upper noise frequencies. Cl56 is a low
value of emitter bypass allowing degeneration at lower audio frequencies.

The resultant output from V114 is a response sloping upward as
frequency rises giving considerable amplification to noise frequencies
above the speech range.

Similarly, V116 has an audio choke L1108 as its collector load
and a small value of output coupling capacitor Cl62, This provides a
further rising characteristic at higher audio frequencies and the sum of
the characteristics of both stages produces an overall rising response
of many dB per octave producing a high degree of sensitivity to high
noise frequencies while retaining a low order of sensitivity to audio
frequencies in the speech range.

V118 is employed as an emitter follower to provide o relatively
low impedance output of high frequency noise which is then rectified by
MR108,

The noise applied to MR108 rectifier provides the control
current for the base of V121 which in turn controls V115 and effectively
mutes the audio stage in the presence of noise i.e. no signal condition
of receiver,

When an R.F, signal is received, the reduction of noise output
from V112 limiter removes the MR10O8 rectified control current causing
the collector/emitter path of V121 to close or function, bringing V115
into action and allowing normal crperation of the audio stages to amplify
audio frequency signals received.



Mobile Section F8

FM1675 VHF MOBILE RADIQTELEPHONE FQUIPMENT,

TECHNICAL DESCRIPTION.

Irapsmitter Type FM1675 25 Watt

Employing transistorised modulator exciter, electron tubed
multipliers, final power amp,

Frequency
Valve or Trapgsistor Type Designation Function Input/Output
0C75 Germanium PNP Transistor V201 Audlo preamplifier audio
0C75 Germanium PNP Transistor V202 Audio differentiator audio
0A202 Silicon diode MR201 Audio limiter audie
0A202 Silicon diode MR202 Audio limiter audio
0C75 Germanium PNP Transistor V203 Audio Integrator audio
Xtal frequency
AF115 Germanium PNP Transistor V204 Crystal oscillator =f £
0A90 Germanium diode MR203 Reactance modulator
AF115 Germanium PNP Trangistor V205 Phase modulator f f
% 12AT7 Valve V2064 Triode, Tripler f 3f
4+ 124T7 Valve V206B Triode, Tripler 3f of
3 QQE02/5) o o V207 Tetrode, Doubler 9f 1gf
5 QQE02/5) V207 Tetrode, Doubler 18f 36f
QQE03/20 Valve V208 Twin Tetrode Push 36f 36f
Pull Power Amplifier
Iransmitter Type FM1675 10 watt (4 and C Band)
as above, but V208 becomes
QQE03/12 Valve V208  Twin tetrode 36r 36f

Push pull power amplifier,
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Audio Stages of Transmitter.

The entire audio complement of the transmitter is transistorised
and the circuits are contained within one printed wiring card. Reference
to the circuit diagram SPD 1183 or SPA 10140 will show that this card
contains the audio preamplifier, differentiator, limiter, and integrator
amplifier sections,

The audio section input is obtained from a moving iron or variable
reluctance type microphone which gives about 10 millivolts output at 400
ohms impedance.

This input is coupled via C201 to the base of V 201 (OC 75 pre-
amplifier), which amplifies the microphone signal to an acceptable level,
This is followed by a differentiating amplifier V 202 (0C75) where C 204
is the differentiating capacitor., C 204 has a relatively high impedance
to lower audio frequencies in the speech range and differentiation results
in a signal having an emphasis at the higher audio frequencies of 6 db per
octave.

The differentiated signal from V 202 is applied tc a twin diode
limiter employing two silicon diodes MR 201 and MR 202 «DA202) connected
in opposing polarity. This limiter clips the signal if iis level is
beyond what has been predetermined as excessive by the characteristics
of the diodes. '

At low levels of input the limiter does not operate and the
output from the limiter therefore still has a rising characteristic of
6 db per octave. At high levels of input limiting occurs and the differ-
entiated signal from V 202 has its rising characteristic clipped back to
a flat response with frequency.

The output of the limiter is then integrated by the integrator-
amplifier circuit of V 203 (0C75). The integrating capacitor is €208
connected between the collector and base of T 203.

Integration provides a de~emphasis of 6 db per octave at the
higher audio frequencies.

The output at the collector of V 203 for low input levels is
therefore the 6db per octave pre-emphasis of the differertiator, unlimited,
then 6 db per octave de~emphasised by the integrator rerulting in a flat
~everall response.

The output at the collector of V 203 for high input levels is
therefore the 6 db per octave pre—emphasis of the differentiator, limited
and thereby removing the pre-emphasis, then 6 db per octave de~emphasised
by the integrator resulting in a response having the higher audio fre-
quencies attenuated at the rate of 6 db per wctave with increasing fre~
quency.

The output from V 203 is developed across its collector load
potentiometer R 215 and which is employed as the pre~set deviation control.

The controllable audio output from R 215 is then coupled to the
phase modulator via C 268 which blocks the DC component.,
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Cryst 0 to

The crystal oscillator and phase modulator circuits are fully
transistorized and both contained on one printed wiring card,

The crystal oscillator is a fairly conventional circuit based
on a parallel mode of ¢peration, the crystal being in the collector/
emitter circuit of V 204 (AF 115),

Fine adjustment of crystal frequency for accurate netting of
transmitters is obtained by means of C 216, a variable trimmer capacitor
in shunt with the crystal,

The output of the crystal oscillator is coupled to the phase
modylator by a high value of resistance R 221. Thig provides isolation
of the crystal oscillator from effects of varying impedances of the
phase modulator,
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Fhase Modulator.

Audio output from the audio stages is controlled by the deviation
level control potentiometer R 215,

From the potentiometer audio signals are coupled through C 268,
which blocks the DC component and through L 202 RF choke to the junction
of diode MR 203 (Type OA90) and C 217. These latter components are

connected in series across the phase modulator resonant circuit comprising
L 203, C 219, C 220,

At radio frequencies C 217, L 202, and C 218 are series connected
across the phase modulator circuit and diode MR 203 is shunted across
L 202, C 218,

Applied audio potentials to MR 203, which may be considered as
a variable impedance, develop a potential across the diode which varies
in sympathy with the applied audio, This varies the impedance of the
diode at the audio rate causing a reactive component to vary the phase
of potentials developed across the circuit L 203, C 219; C 220,

This creates a reactance modulation of the applied RF from
the crystal oscillator in sympathy with the modulator input.

As the base impedance of V 205 circuit is relatively low, C 219,
C 220 provide the low impedance connection from the phase modulator circuit
to V 205 base., V 205 amplifies the voltage appearing across the phase
modulator circuit., Base bias for V 205 is obtained from the divider R 223,
R 224 and from the emitter components R 225, G 222, ‘

As the collector impedance of V 205 is relatively low the collector
is tepped down the primary of T 201 to provide optimum match.

T 201 is not mounted on the above crystal oscillator/phase
modulator card but provides the coupling to the normally arranged chassis
mounted tube complement of the transmitter, These following stages are
the multiplier and rower output stages.
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Freguency Multiplier Stages,

A total frequency multiplication of 36 is obtained by using a
12AT7 double triode up to 9f (both half sections triple) and a twin
tetrode (QQE02/5) to 18f and 36f (both half sections double),

The maximum use of double tuned coupling circuits is made in
these multiplier stages resulting in elimination of spurious output
S ignalS .

Coupling into the first three stages is by means of double
permeability tuned transformers with coupling at or just below critical,

The output of the phase modulator/amplifier is coupled to the
grid of the first multiplier valwe V 2064 (% 124T7) through the double
tuned transformer T 201,

Grid current metering for alignment of the phase modulator and
T 201 &5 provided by the metering point M 201. Metering is effected
by using a micrcammeter having O - 100 ul full scale deflection and an
internal resistance of 3000 ohms.

The anode circuit of V 206A is tuned to the third harmonic of
the input signal and this component is applied to the grid of V 206B the
second (4 124T7) multiplier valve through double tuned circuit transe
former T 202,

Grid metering of this stage is provided by metering point
M 202, .

The anode circuit of V 206B is again tuned to the third harmonic
of the grid input signal and this component is applied to the grid of the
QQE02/5 valve, V207A, third multiplier stage through the double tuned
circuit transformer T 203,

Grid metering of this stage is provided at metering point
M 203,

The QQE02/5 is a double tetrode valve in which the screen is
common to both sections. The influence of the operating conditions of
‘the first section of the valve on the second section due to the screen
grid being series fed is minimised by careful choice of the screen feed
resistor R 236,

The anode of the first section (V207A) is coupled to the grid
of the second section through the anode circuit L 204, C 247 which is
tuned to the second harmonic of the grid input signal, and grid condenser

C 246..
Grid metering is available at metering point M 204.

The output of the second section of the QQE0R2/5 V 207 B is
applied to the mpacitively tuned circuit L 205, C 250 which is also tuned
to the second harmonic of its grid input signal and sufficient power is
available at the operating signal frequency to drive the Final Power
Amplifier.

Circuit L 205, C 250 is link coupled by inductive link L 207,
L 208 to the grid tuning circuit of the power amplifier which comprises the
centre tapped secondary L 209 and split stator trimmer C 256 providing
balanced output to the push-pull P.4A, grids.

The 1link is tuned by means of trimmer C 253 in series with L 207
to increase the transfer of power from the driver anode circuit to the P,A,
grid circuit,

All stages in the RF exciter operate from either grid leak bias
or a combination of grid leak bias and cathode bias, and in the event of
RF drive failure, all tubes are held within rated dissipation.
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Power Amplifier

The valve used as power amplifier V208 is the VHF double tetrode
type QGE03/12 dr type QQE03/20 which require no neutralising. The circuit
design is such that the amplifier is completely stable showing no sign of
oscillation at fundamental or parasitic frequencies,

Power from the driver is coupled into the amnlifier balanced grid
circuit by link counling as mentioned above,

The PA anode tuning is by means of a self sunporting centre
tapped inductance L210 and a split stator endenser, C261.

The output power developed in the anode circuit is coupled to the
antenna by a link L211 at the centre of the tank coil which is matched to
the load. Transfer to the antenns connection is via the antenna change~
over relay contacts Al, .

The PA grids are biassed from a combination of grid leak and
fixed bias the latter being derived from the power supply as 30 volts nega-
tive. This fixed bias is adequate to maintain the anode dissipation of
the valve within safe limits in the event of drive failure.

Metering of the PA grid circuit between test points M205 and
M206 enables driver anode tuning and PA grid tuning together with coupling
link adjustment.

Metering of the PA anode tuning is provided by test point M207
which comprises meter multiplier resistor R246 connected to R244 and R245
in parallel in the cathode circuit of V208, Anode current variation is
read as cathode voltage variation across the metering resistors R244 and
R245. Although this indication contains screen grid current, its content
is relatively small and has little influence on the overall resultant,

Heater wiring of the valve amplement of the 1675 transmitter
is brought out to a 5 lug strip to enable interconnections to be made for
parallel, series-parallel, and combimtion series, series-parallel,
operation for operation frem 6 volt, 12 velt or 24 volt sources of supply.
See separate data section far voltage changeover,
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Metering,

Using the standard 100 ud 3000 ohm test meter recommended for
metering the 1675 equipment in conjunction with the various shunts in
circuit the transmitter metering points give the following full scale
meter readings., M 205 is measured with respect to M 206, All other
points are with respect to chassis earth.

Iest Point Quantity Measured Full Scale Deflection

M201 V2064 grid current 120 uh or -26 v4lts at grid.

M202 V206B grid current 540 uh or -54 volts at grid,

M203 ' V207A grid current 750 uA or -75 volts at grid.

M 204 V207B grid current 2.1 mA or -172 volts at grid.
M205) V208  grid current 4e5 mA or -45 volts at grid.

MR206) (meter between these points)

M207 V208 cathode current by 250 mb/ +2.5 volts.

cathode voltage.,
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FM1675 VHF MOBILE RADIOTELEPHONE EQUIPMENT.
DC/DC_CONVERTER _TYFE 1675/500/12 (ALSO /6 AND/24)

1.0 GENERAL

The DC power supplies for the FM 1675 mobile and base station
equipment are transistorised DC/DC Converters which obtain their primary
power from a battery,

The DC/DC conversion process is established by the use of a
saturating reactor type nscillator employing a pair of transistors as the
gain elements. The output of this oscillator drives a relatively linear
amplifier employing four transistors in push pull parallel.

Output from this amplifier is rectified and filtered to form the
various supplies required for the transmitter, and in cases of other voltage
inputs for the transistorised modulator/exciter or the transistorised receiver,

A feature of these supplies is their high overall efficiency and
the fact that they close down to a very low current drain under such fault
conditions as a short circuit.

2.0 DETAILED DESCRIPTION,
241 General

Physically the supply comprises a rectangular metal case,
having a removable side cover plate, and in which is mounted a
transformer case and component card assemblies.

A turret lug terminal strip is mounted at each end of the
narrow mounting face of the supply case to enable input and output
connections to be made directly to equipment on which the supply is
mounted. Rivet nuts are permanently affixed to this face of the case
to facilitate mounting.

The transformer case within the main supply case contains
the oscillator transformer and the amplifier transformer potted in
flexible epicote resin.

The component card assemblies mount the various RC
filtering and shaping circuits, the silicon rectifiers, and the oscillator
transistors.

The amplifier transistors (four) are mounted on the top of
the main supply case which is used as the heat sink,

2.2 Theo aof erati
Type 1675/500/12 %i.e. 12 volt)

Refer to circuit diagram SPB 4588,

The battery supply (12 volts) is connected to terminals 5 and
6 these being positive and negative respectively independent of which
pole of the battery is earthed.

The oscillator section comprises V1 and V2 which are 0C80
transistors, transformer Tl and associated resistors R2, R3, R4, R1
and Rgc
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2e2 Theory of Operation cont'ed.

The push pull oscillater V1 and V2 has a high degree of
positive feedback, this being applied to each base from the centre tapped
feedback winding (terminals 10, 23, 14) on Transformer T 1.

DC power to initiate oscillation is provided at switch-on via
Cl1, this being a short current pulse. Each transistor then receives
a forward bias and the initial pulse is sufficient to cause conduction
in one transistor. Normal assymetries in the active circuit elements
dictate which of the two transistors conducts initially,

The rise of collector current in the conducting transistor
induces a voltage in the feedback winding which is of such a polarity
that inreasing collector current conduction occurs., Thus there is
a regenerative switch on of this transistor and the collector current
rises through the transformer primary to a level sufficient to cause
saturation of transformer T1 core.

DC power is supplied to this pushpull oscillator during
starting only via Cll then as output is developed in the amplifier
transformer T2 winding 11, 12, output is rectified and returned to
provide DC power input to sustain oscillation,

When core saturation of Tl is reached as above, the
induced voltages collapse and the reversing field induces regenerative
switch~on of the other transistor. This second transistor comes ecut
of cut off condition and begins to conduct causing the current in
the feed back winding to almost instantaneously change polarity,

This drives this second transistor into full conduction and
cuts off the first transistor. Since the transition from full
conduction of one transistor to full conduction of the other is of
exiremely short duration the output wave form is very nearly rectangular,

. The rectangular waveform output from the secondary of
T1 is then applied via shaping networks Cl, R5 and C2, R6 which are
included to provide a high initial pulse of current to drive the
baseséof the push pull parallel amplifiers, transistors V3, V4 and
V5, V6,

A rectangular waveform is produced at the primary of T2 which
is a linear transformer coupling the rectangular output waveform from
the amplifier to the rectifier filter combinations.

An additional winding on T2 provides output which is
rectified to provide a DC loop which delivers DC to the oscillator
to sustain oscillation.

The output wave form from transformer T2 is rectangular and
has a fundamental frequency of approximately 7,500 cps.

The rectified rectangular pulses have an average value equal
to the peak value and also equal to the RMS value. The rectifier
combinations are as follows.

1. Half wave silicon rectifier (0A210) is used for the transmitter
bias supply, i.e. 30 volts negative.

2. A voltage doubler employing two silicon rectifiers (2 x 0A210)
is employed for the transmitter miltiplier driver supply, i.e.,
250 volts positive,
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2.2  Theory of Operation cont'ed.

3. A voltage doubler employing two silicon rectifiers (2 x 0A210)
is employed for the transmitter power amplifier supply.
This delivers 250 volts positive which is seriesed with the
miltiplier-driver 250 volt supply to provide 500 volts
positive.

Due to the high frequency of operation of this supply,
filtering components are considerably reduced in size and value.
However, a substantial input filter combination L1, C8, L2, provides
isolation of the unit from the battery.

Operation of the voltage-doubler combinations is as
follows:

Suppose that the instantaneous polarities of the
transformer windings are such that the junction of the two rectifiers
MRl and MR 2 is positive. Current will flow through MR1 and charge
C3. When the current is reversed during the next half cycle of the
oscillator, the junction of C3 and C4 becomes positive, MR2 conducts
and C4 is charged, Since C3 and C4 are in series and the voltage
developed across them is additive, the DC voltage developed in total
at the output of the rectifier - capacitor combination is double the
AC voltage developed at the secondary of the transformer.

Although the power supply DC feed is filtered by L1, C8,
L2 to provide isolation of supply components, an additional filter
is included in the power supply to provide filtered DC at 12 volts
potential for the transistorised receiver

Other battery supply voltages namely 6 volts or 24 volts
DC are catered for in the following way.

Type 1675/500/6 6 volt Supply.

The operation of this supply is similar to that #utlined
above with the exception that the filtered 12 volt DC #utlet used to
supply the transistorised receiver etc., is derived from rectified
output of the DC loop winding on transformer T2. 1In all executions
this of course provides the DC supply to the oscillator to sustain
oscillation,

I 6 00/2 volt &

From the above it is obvious that the principle also applies
in the 24 volts battery input models,

Using the power converter to convert the battery supply to
12 volts DC for transistorised assemblies is a mest ecenomical method
due to the high efficiency of the converter.

2.3 Qverload Characteristics

The result of increasing load on this type of power nsscillator-
amplifier is such that after exceeding maximum power output the
oscillation level falls in amplitude and at the condition ef short
circuit on the output, the output voltage is zero and the input
current falls to a very low level of apprecximately 10-20% of the
normal full lnad input current.
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IRANSISTOR FUNDAMENTALS

Before attempting to service transistorised equipment it is
necessary to have an understanding of the transistor and how it works.

It is then relatively easy to absorb and apply the servieing
technique which must be used with this equipment,

While it is obviously not within the scope of this handbook to
impart this understanding, we list some notes for guidance and refer the
reader to the many textbooks written on the subject., In particular, we

recommend procurement of a copy of the small handbook "Using Transistors"
by D.J.W. SJOBBEMA in the Popular Series of Philips Technical Library
available from Branches of Philips Electrical Industries Pty. Limited.

The Transistor,

In 1947 two American physicists Bardeen and Brattain, both
working in the Bell Telephone Company's Laboratories, demonstrated a
crystal amplifier with three connections which was the point contact
transistor. -

Tremendous development and application of the transistor has
occurred in the relatively short period since that date.

These devices depend for their operation on certain properties
of semiconductors such as germanium and silicon.

Metals orvconductors have free electrons the movement of which
along the conductor under conditions of potential stress constitute an
electric current.

Insulators have no free electrons and are non conductive.
Semi-conductors exhibit certain properties of conductors and
insulators as they are between these groups. In semi~-conductors, the
valency bond between certain outer electrons and the atoms in the molecule
can be broken by supplying energy from a power source,

By adding controlled impurities to purified germanium for example
Arsenic or Indium, different types of semi-conductor Germanium are achieved.

Using Arsenic (& donor) excess electrons in the crystal lattice
are created. ‘

As the conductivity of this material is by negative electrons
it is called N Type Germanium,

Using Indium (an acceptor) a shortage of electrons in the crystal
lattice is created and this deficiency is in the form of positively charged
holes. Conduction is therefore by a movement of positive holes and thus
is called P Type Germanium,

A NPN Transistor operates by means of an electron current.

A PNP Transistor operates by means of a hole current.

The above statements are not strictly true but serve as a first
basis for following operating theory,

—C

15

PNP
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The diagrams used for these types are identical but for the
direction of the arrow at the emitter.

This arrow therefore defines immediately which type of transistor
is employed and which polarity the applied potentials will be,

The transistor, having three terminals, can be connected in three
different ways for input/output connections.

These are:-

. R e U
e e oo e s —

o |
‘“““*-(jf‘ g e Ve
b:) L4 -X "—‘"*---tf ;

, 5/ A

Input ! Output  Input i Output Input

T

. ..,.,,A-..“r?

1. Common Emitter 2+ Common Base 3. Common Collector

Equivalent valve circuits arei

i
i
}
!
!

1. Grounded Cathode 52. Grounded Grid 3. Grounded Anode
i ! or Cathode Follower.
Most commonly used fHF-VHF use ete, i Used for impedance
: ' transformation.
Highest power gain 40-50 dB ' Power gain 30-40 dB « Power gain 10-16 4B

Relatively High Z input f \
400 - 2000 ohms ;Low Z in 50 ohms iVery High Z in »20K ohms

Relatively Low Z output 3 ;
40 - 100 K ohms ;High Z out 500 K ohms jLow Z out approx. 1K ohm

|

Voltage gain reasonable. : fVoltage gain less than
f i unity.
Input/Output 180° out of » Input/Output in phase. |Input/Output in phase.
phase. ; ;
A cutoff medium 'k cutoff high

From the brief notes above which service purely as reminders
or guidance of sections of literature to follow up, you will see the
pattern of usage for the three possible connections.

When referring to the transmitter receiver circuit diagrams
such as SPD 1183 for the mobile, you will note that stages of the receiver
at V,H.F. and H,F. employ grounded base connection (similar to grounded
id tube), stages at MF ~ IF and LF employ common emitter connection
%zimilar to grounded cathode normal tube amplifiers), and in two cases
i.e. V108 and V118 common collector operation is used as an impedance
transformer (similar to cathode follower tube circuit).

We strongly recommend further reading on the various aspects of these
points mentioned briefly in the foregoing in order to gain a fundamental
background sufficient to enable satisfactory discrimination in fault finding
etc.
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Serviece Technigue

Transistors are operationally very rugzed devices, Provided that
circuit design and operation is kept within the manufacturer's ratings and a
number of precautions listed in the following are observed, the life expect-
ancy of transistors and transistorised equipment is very long.

In service work, transistors are easily damaged.

The transistor comprises a PNP (or NPN) element which is housed in
a glass bulb or metal cap to protect it from damage and moisture.

The housing is filled with silicon grease to conduct heat from the
Junction to further support the assembly in shock conditions and to prevent
the ingress of moisture.

As the element or junction has its properties changed by the supply
of only a small amount of energy from a battery, energy in the form of heat
or light applied to the junction will also affect it. Electrical correction
of effects of ambient temperature rise is generally incorporated in the circuit
designe Metal heat sinks take away dissipated heat etc. Entry of light is
excluded in metal cap housing,but in glass envelope construction the glass is
painted black to exclude light.

Should the paint be seratched off AC light sources may cause hum
or steady light sources may influence results. Paint over any scratches to
prevent this,

As the transistor is so rugged and small it will withstand shock,
vibration and other similar conditions better than an electron tube, and,
in general, it is wired into circuits in similar manner to resistors and
condensers.,

In soldering technique (dealt with later) heat must be prevented
from reaching the junction. Likewise, the application of excessive
potentials or transient pulses during servicing may immediately destroy
the transistor,

Servicing procedures and test equipments used with other types
of electronic equipment generally apply to transistorised equipment, but
a number of precautions must be followed.

Procedures used for thermionic valve equipment or connection and
use of test and service equipment can introduce potentials and pulses which
will destroy transistors and therefore the following must be observed.

1l. Before doing any service work, connecting batteries or connecting
any test device to the equipment, carry out a visual inspection
of components and wiring. Look for broken leads, poor soldered
joints, bent components shorting, solder pieces, wire pieces or
dirt between wiring etc,

2. Ensure that potential differences do not exist between the
equipment and test equipment, soldering irons, probes etc,

Some test equipment operating from mains supply and employing
line filtering may have AC potentials relative to ground of
30 to 80 volts., Earth this equipment separately to ensure
removal of these potentials from test leads.

This applies to signal generators, level meters, vacuum tube
voltmeters and other similar equipment.

Soldering irons must be checked as capacitive leakage can be
disasrous even though the equipment being serviced is switched
off. Special irons are recommended in the section "Servicing
Printed Card Assemblieg".
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3+ The practice of shorting out or bridging components in valve
circuits together with prodding or probing while switched on
must be discontinued. Damaging current surges can result,

As transistors operate immediately the equipment is switched on,
no time is lost by switching off to service or adjust.

4. Power transistors used in the audio output stage and in the power
supply amplifier are mounted on heat sinks to carry heat away from
the transistor, Where the transistor is insulated from the heat
sink fibre and mica washers are used and these are coated with a
thin film of silicone grease to assist heat transfer. Always
examine micas when replacing transistors and measure insulation
after reassembly to ensure that it is in order and no shorts
occur,

5. Ohmmeters vary widely in operating potential and must be care-
fully checked before use (as explained later). High operating
potential may break down the low voltage transistors, electrolytic
capacitors (from 4 volt operation upwards), and both operating
voltage and polarity should be checked.

6., Voltmeters should be high resistance (from 10,000 ohms to
40,000 ohms per volt).

Methods of Fault Finding (Receiver and Modulator)

The method preferred is to feed a signal into the aerial input
from a signal generator and signal trace it through stages of the receiver.
The input must be at a relatively high level for fault location of offering
sections.,

Similarly in the modulator stages of the transmitter, input from
an audio generator is signal traced through the circuit,

It is wise to start with input/output or overall. Then divide
the unit circuit into three sections such as VHF, I,F., Audio and check
the intermediate points,

Having established the faulty section in this manner, divide its
circuit into blocks of two or three and repeat,

To test the muting amplifier, a high frequency audio tone input
may be used, Do not use too much level, Then signal trace this through
the muting amplifier card.

A careful reading of the circuit description of the receiver
stages will show possibilities of warious techniques of signal tracing
mainly limited by the service equipment available,
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TRANSISTOR TECHNIQUE

SERVICING PRINTED WIRING CARDS,

Introducti

Printed wiring cards obviously offer many advantages to the
manufacturer and the user of the equipment in which they are incorporated.

The also offer advantages to the service technician, among these
being the ease of removal of complete sections of circuitry for test,
repair, or replacement.,

While TCA do not include sections of printed circuits in VHF
radiotelephone equipment at present, the extensive use of prin ed wiring
boards or cards dictates a need to pass on to technicians not yet familiar
with the process ,the many notes of technique employed for service., These
may also be found of interest to those technicians who have had some
previous experience in other transistorised equipment,

Recommended Tools,

1. Ordinary soldering irons and scope irons may damage transistors
and should not be used without special precautions. Use
2 low wattage soldering iron with a long thin tapering bit,
(Pencil type irons preferred.) and adequately earthed.

This may be a 10 watt or 20 watt low voltage iron with appropriate
isolating transformer similar to the MICO type, or a 20 - 30 watt
240 volt type with special long thin bit. It is important to
have low temperature soldering but with adequate heat to make good
joints on fine components.

2. A knife having a thin pointed flexible blade.

3. A% inch hard natural bristle brush, or a small wire bristle
brush.

4o  Solder, 16 S.W.G, 60/40 tin/lead, resin cored.
5. Small diagonal side cutters.

6. Small thin, long nosed pliers.

7.  Strong sharp pointed tweezers.

8.  Small narrow~-pointed tinman's snips.

9. A magnifying glass or watchmaker's eyeglass to examine joints,
foil of conductors etc.

10, A medium crochet needle or similar as a hook to check solder
joints and anchoring of components.

NOTE: Test prods used with meters should have sharp points in order
to penetrate any protective varnish which may have been applied
during manufacture. Furthermore, as resistors used in
transistorised circuits are generally low in value, any additional
resistance introduced by dirty or blunt test prods may make
a good resistor appear to be out of tolerance., Test prods
should be insulated to within an & of an inch of the point,
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General,

Printed wiring boards and printed circuits are made by bonding
a sheet of copper foil to one side of a laminated plastic board. An
etching process removes the copper foil not required for the wiring or
circuit and holes are punched in the board to take component leads. For
some applications the copper foil side is dipped in molten solder making
all solder joints at once, and coating the copper foil with solder thus
increasing the current carrying capacity. In other applications, the
components are individually soldered to the foil.

Too much heat during soldering will break the bond between the
board and the foil,

Repair Technique

Before doing any repairs or component changes on printed wiring
boards, a careful visual inspection is always desirable.

Look for broken leads, poor soldered joints, external leads to
card or board loose or fractured, solder or dirt between wiring foil,
breaks or cracks in wiring foil, and similar faults.

Terminal voltages both at the battery or supply point and at
individual transistors are the first step of measurements and produce a
useful guide as to sectional faults to be found.,

Do not use an ohmmeter to test transistors unless it has been
established that it is of the low-current type for all ranges and has a
terminal voltage of 3 volts or less, This type should not pass a current
through the external circuit of greater than about one (1)mA. Check this
by inserting a low resistance milliammeter in service with the ohmmeter
leads and check all resistance ranges of the meter. If the ohmmeter draws
any more than 1 mA on any range, that range can not be used safely with
small transistors. Generally, multimeters having a sensitivity of
20,000 to 40,000 ohms per volt are found to be satisfactory on the "ohms"
ranges but this is not always so.

Some V.T.V,M's are not satisfactory on their "ohms" ranges, and
have such a high terminal voltage as to cause breakdown of a transistor.

Incorrect resistance or voltage readings found at transistor
terminations are usually due to a faulty component other than the transistor.
Before replacing any component the associated circuit should be checked to
determine the faulty part.

When working on a panel every care should be taken to avoid damage
to components mounted on the other side.

Unsoldered component leads should be drawn through the holes in
the panel from the component side to avoid pulling the foil conductors away
from the board. Avoid straining the panel. Flexing or bending the panel
can cause conductors to become detached from the board or may crack them.

Check conductors for cracks when checking components. A component
may be suspect duec to a crack in the conductor having isolated the component.

If, after long service, the component boards become generally dirty
they may be cleaned up using a small quantity of ight machine oil (such as
a general purpose household o0il). Do not leave any surplus oil on the card,
however, as this collects dirt.

"Servisol" is a general purpose cleaning solvent for localised
application with the reservation that great care must be taken that this
solvent does not come into contact with enamelled cooper wire and polystyrene
e+g. in relay buffer blocks, key switches, wrapping of capacitors etec, If
any of this is used in the service depot in normal work, care should be
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taken that it is not used indiscriminately.

"Turco-solv" is used where enamelled copper wire, electric motors,
commutators etc, are present.

Component Location and Testing.

Within the handbook, layout diagrams for the various card assemblies
are provided, These show the component positions together with the wiring
layout.

As the component are on one side of the card and the wiring on
the other, care must be taken in following the circuit. In some cases a
bright light placed behind the board will produce the same view as that
drawn and may prove of assistance.

Tests and measurements may be made on the component side of the
board. This will prevent shorting wiring where several leads may cross the
board in close proximity, and will prevent damaging the foil with test prods,

If it should be found necessary to disconnect a component for test
purposes, it should be done at a point which would permit the maximum number
of other components to be checked without further unsoldering.

U eri and Resoldering Components

1. Double ended components (small resistors, capacitors etec.).
Heat the joint by applying the soldering iron to the comnection on the
wiring side of the board and when molten, brush away the solder with a
wire brush. The iron should be removed while brushing away the solder,

Bend any leads so that they become perpendicular to the board
by inserting a knife between the wiring foil and the lead. If necessary,
apply the iron to the joint but do not overheat. Then pull the component
away from the board to draw the lead through.

2. Transistors and Germanium Diodes.
Proceed as for 1, above but ensure that a heat shunt is used
(ise. the lead should be gripped in pliers before applying heat to the
soldered joint), Failure to use a heat shunt allows the component to be
heated to such a degree that excessive transistor noise or complete failure
may result,

3. Single ended components (electrolytic capacitors etc,) or
multi pin components.

Straighten any leads which are bent or twisted., Heat each tag
in turn, gently pressing the component away from the tag being heated.
Brush away the molten solder.

In this manner the component tags are gradually drawn through the
panel until they are completely free,

Removing Components for Replacement,

Where components are obviously defective and require replacement,
cut the connecting leads as far away from the board or as close to the
component as possible. Capacitors or combination components with several
contacts can be broken into separate pieces allowing each lead to be with-
drawn separately,

Replacing Components,

Replacement components should be inspected and pretinned
if necessary before fitting, If the original component has been removed
thread the leads of the replacement through the holes and re solder them.
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If the faulty component has been cut out, leaving the leads,
it is possible to use these to mount the replacement. Cut back the lead
to #" and bend in a small loop. The lead of the new component may then be
threaded through the loop and seldered., Check during soldering that the
original lead does not come loosc at the printed wiring by gently pulling

on the component in a direction away from the panel,

Any component which dissipates excessive heat should be mounted,
using ceramic leads, with the body of the component at least % inch away
from the board,

If a thin layer of solder remains over the holes in the board,
apply enough heat so that the layer of solder can be penetrated by the
lead of the new component,

Repairing Damaged Wiring,

If a conductor has lifted away from the board, cut out the portion
concerned and replace it with a length of tinned conper wire between two
suitable junction points (e.g. points to which components are connected).
The wire should be formed to take up a position and to follow the same path
as the original printed conductor and should be fixed to the base using a
suitable adhesive (such as Araldite epoxy resin glue). If a conductor has
cracked or broken, the fracture can be bridged using tinned copper Wire
soldered in position, If protective varnish is not self fluxing, remove
with wire brush or knife,

Repairing Printed Panels,

Provided a board is not extensively damaged, breaks or cracks can
be repaired using a suitable adhesive (such as epoxy resin glue). When the
adhesive has set a small hole (or several holes) can be drilled either side
of the repair and a short piece of tinned copper wire passed through as a
loop with the ends folded flat side by side against the panel. These ends
should then be soldered together.

A small hole should be drilled at each end of a crack to prevent
it extending,

Iracking Between Conductors,

If the insulation between conductors fails it is better to drill
through it rather than to attempt to clean it off., This is rare in low
voltage equipment.
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1675 MOBILE RADIOTELEPHONE EQUIPMENT,
RECEIVFR ALIGNMENT AND TEST,

Test Equipment

Suitable types of test equipment are listed below., Alternative
equipment having similar characteristics may be used,

(1) Marconi Signal Generator FM/AM Type TF995 A2
(I.F. alignment may be effected with Philips
Type GM 2883 or similar.)

(2) V.T.V.M. Philips GM 6009
alternatively AVO model 8 multimeter
alternatively  Philips P 817,00 multimeter,
(3) Distortion and Noise Meter AWA 1A56000

alternatively multimeter as above with
CR Oscilloscope if required.

(4) Audio escillator Philips GM 2308

(5) Plastic tuning tool for R.F. alignment.
(Do not use metal. It is possible to cause accidental
short circuit conditions with a metal trimmer, and
transistor ratings may be exceeded. )
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1675_MOBILE RADIOTELEPHONE EQUIDMENT

RECEIVER ALIGNMENT AND TEST,

Test Specification  FMLA754 FM1675C
Band covered  70-85 Mc/s 156 - 174 Mce/s
Quieting 20 dB at 0.6/0.7 uV input 20 dB at 0.8/0.9 uv,
Signal/Noise 38 dB at 1 uV input 36 dB at 1 uV input

Audio Output 3 watts. Innut signal deviated
15 Ke at 10C0 c¢/s.

Overall distortion - not greater than 10%
Image rejection - 70 4B,

Battery consumption - (12V inout)
Receiver only, muted, pre signal,
approximately 80 milliamps.

Crystal Frequency = §AEQaL“E£§%EQnQELJ;légiﬁi

Alienment Procedure

Preliminary
Examine mechanically,
Measure resistance from nositive and negative suoply points on
RF unit card to the main chassis. This should be greater than 1 meg ohm,

Measure between the power suonly negative and chassis, This
should be greater than 100K ohms.

Connect the 12 Volt sunnly to the unit OBSFRVE CORRECT POLARITY
i.e., red to positive, black to negative.

Switch on receiver.

Measure D.C, supply voltage available at the R.F. card. This
should be from 11,3 to 11.5 Volts.,

Switch off receiver and wire a bridge or short circuit between
the collector and emitter of the voltage regulator transistor (0C80)
V123, This will protect the regulstor transistor against an accidental
short circuit between the positive and negative rails or bus lines of the
receiver supply during alignment.

This bridge or short circuit annlied to V123 must e removed
after completion of alignment.

Rotate the squelch contrel to the fully clockwise pesition.

First I,F., Aliconment

Adjust the output frequency of the signal generator to 16,755
megacycles.  Feed output via 3,3 pf capacitor to the innut of the
first I,F, Transformer (T101). The connection to the first mixer collec-
tor should be removed.

Centre the siznal generator on the discriminator centre.
Metering of the discriminater may be effected by connecting VIVM or P817
miltimeter on discriminator output i.c. at junction Rk152, C153 which is
the audio lead coupling the second I.F. cards to the audio card.
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First I,F, Alipnment cont'ed.

Connect D & N meter if available or AVO 8 or P 817 multimeter
across the loudspeaker voice coil , range AC Volts O - 2.5 or 3 V.

Tune bottom slug of last I.F, transformer (TlOZ) for maximum
quieting in output meter,

Proceed similarly with top slug of last I.F. transformer then the
first I.F. transformer (T10l) in similar order.

Typical quieting figure at this peint is 20 dB for 6-10 uV input.

Replace connection between first mixer collector (V104) and first
I.F. transformer (T101),

The correct tuning point in each case is the first tuning point
indicated as the slug is screwed inwards from a position flush with the
top of the coil former.

First Cscillator Alignment.

Turn volume control to minimum position. Insert AVO meter er

- P 817 in series with the battery lead (range 100 milliamps D.C.).

Switch sn and tune first Oscillator C 105 for maximum reading on meter.
Variation will be slight (varying 2 to 3 milliamps appreximately as the
sscillator is tuned.) Back off from maximum slightly.

Switch receiver OFF and ON several times and check that oscil-
lator starts on each occasion.

Oscillator mperation may be checked by touching oscillator
collector coil and noting rise in receiver current as finger is with~
drawn from the coil,

R.,F. Alignment,

. Adjust frequency of Marconi signal generator tr signal frequency.
"The R,F. output of the signal generator should be adjusted to provide some
receiver quiting.

Tune the oscillator doubler C 115 and the first mixer input C 114
for maximum quieting.

Adjust generator frequency to achieve discriminator balance or
centre,

Adjust output of signal generator for quieting »f approximately
10 - 15 dB in audio meter or D & N meter.

Peak T101l for maximum quieting.

_ Tune C112, C109, and ClOR for maximum quieting. Input to receiver
for final alignment should be 0.5 uV.

The terminating unit for the TF995 signal generator or 6 dB pad
should be inserted between generator output and receiver input during
test. Input to the receiver should be taken from the 75 ohm outlet of
the pad.
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UIETING
Rotate the muting or squelch control fully clockwise.

Check quieting at 0,6 uV input to receiver. This should
be equal to or better than 20 4B (10:1).

Retune R,F. circuits for best quieting if necessary.

Signal/Noise Ratio.

Switch modulation switch to F.M. internal.

Adjust deviation to 15 Ke/s at 1,000 c.p.s.

Adjust generator to give 1 uV input to receiver,

Advance volume control to give an output‘of 1.8 Volts (A.C.)
across voice coll of loudspeaker.

Check the signal/noise ratio on the eutput meter. This should
be equal to or better than 38 dB.

Audio Output and Distortion.

Increase the signal generator output to give an input of
5 uV to the receiver.

Adjust the volume control for audio output of 3.25 velts
across the loudspeaker voice coil with the signal deviated 15 Kc/s
at 1000 c.p.s.

Check distortion (if using D & N meter, or view the wave form

o% a C.R.0.). This should be less than 10%. Average is approximately
5% .

Phase Correction Network

Frequency modulate the signal generator using an external
audio generator such as a Philips GM 2308.

Set +he audio freguency at 300 c.p.s., adjust the deviation to
15 Ke/s, and adjust the input to 5 uV.

Adjust the receiver volume control until a level of 1.8 volts is
produced zcross the loudspeaker voice coil. ( 1 Watt).

Change the audio frequency to 1,000 c.p.s. The output level
should drop 10,5 dB + 3 dB.

Adjust volume control until a level of 1.8 volts is again
préduced across the loudspeaker voice coil at 1,000 c.p.s.

Change the audio frequency to 3, 000 c.p.s.
The output level should fall 9.5 dB + 3 dB.

Squelch or Muting

Readjust the signal generator input to the receiver to 0,5 uv.
Switch off carrier,

Adjust the muting control to a pnint just past the point at
which the receiver is muted.

Switch on the carrier, check deviation of 15 Ke/s at 1000 CePeSe
The muting should c~pen eud the 1,000 c.p.s. note should be audible.
Reduce the signal generator output to 0,3 uV. The receiver muting should
still open at this point.
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Sguelch or Muting cont'ed

Advance the squelch or miting control to the fully anti
clockwise position.

Check the input signal level necessary to open the muting of
the receiver.

This should not exceed 2 uV.

Average is approx. 1.25 uV.

Voltage Regulator

Remove the short circui® or bridge previously placed between
the collector and emitter of V123 (0C 80),

Measure the D.C. input voltage at the R.F. unit card,
(Do not short circuit the negative bus to chassis.)

This voltage should read 11.3 to 11.5 volts,
Check the quieting at 0.6 uV input.
Increase the supply voltage to 14 volts.

D.C. input voltage at the R.F. unit card should rise only
¢.3 to 0.5 volts.



RECETVER SENSITIVITY TESTS

The fcllowing notes on methods of measurement of the various
circuits in the 1675 receiver are to be used as a general guide., The
voltages, zains, etc, listed are those averaged after a number of sets
have been tested. It is well to note that variations from these
figures can be expected.,

Sensitivity Test on RF Units

Connect the distortion and noise meter (0,1 megohm in~ut)
across discriminator output. The signal generator hot lead is connected
via a 7500 oF condenser to V102 emitter. The cold end of signal genera-
tor is soldered directly above V102 to the RF chassis.,

A signal to noise ratio of 27 dB should be obtained with one
microvolt inmut (1000 c¢/s ver second, 15 Ke/s deviation).

Sensitivity Test on the First Mixer (RF Unit)

Connect the distortion and noise meter as above. Connect the
signal generator hot lead via the 7500 pf condenser to V104 emitter and
the cold end is soldered to the RF chassis left corner.

A signal to noise ratio of 20 dB should be obtained with six
microvolts inmut (1000 c¢/s per second, 15 Kc/s deviation).

First IF Sensitivity Test

The distortion and noise meter connected as above, Lift the
yellow lead of Pin 2 on T10l and connect to the signal generator hot
lead; cold end is connected via a short lead to Pin 3 of T102., Rest
the output socket of the signal generator cable on mobile chassis near
the first IF amplifier card.

A signal to noise ratio of 20 dB should be obtained with a
1.5 microvolt input level (1000 ¢/s per second, 15 K¢/s deviation).

Second Mixer Test

Distortion and noise meter as above. Lift the yellow
lead of Fin 2, T102, and connect to the signal generator hot lead,
the other conditions as above,

A signal to noise ratio of 20 dB should be obtained with 3.1
microvolts input (1000 c¢/s per second, 15 Kc/s deviation).

Second IF Sensitivity Test

A Including Second IF Filter

Connect the distortion and noise meter across the discriminator
output using the 0.1 megohm range. Lift R120 cold end. Note
noise reading on distortion and noise meter. Connect the signal
generator (Philins G 2883 or similar), hot end to R120 lifted end
and cold end via 1 mF paper condenser on junction of R121 and C183,

Adjust frequency to 455 Kec/s and increase input to give 6 dB
quieting; dinput level should be not more than 350 microvolts.
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B Second IF Amplifier Card Only

Disconnect innut leads from the second IF filter, Note noise
reading on distortion and noise meter (meter connected across dis-
criminator output), connect signal generator (Philips GM 2883 or
similar) vi~ 1 to 1 RF transformer to second IF amplifier card in-
put terminals.

Increase signal generator innut (at 455 Kc/s) to give 6 dB
quieting; inout level should be 25 to 35 microvolts,

Discriminator Sensitivity Test

A minimum RF input signal of 10 microvolts deviated at 15 K¢/s
at 1000 cycles is applied to the aerial socket at signal frequency.

This should produce approximately 95 millivolts output at the
discriminator output terminals.

AF Amplifier Sensitivity Test

A 1000 cycles per second signal of approximately 16 millivolts
applied to the AF amplifier card input, produces one watt output across
the speaker (volume control at maximum).
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1675 HOBILE RADIOTELEPHONE EoUIPMENT
TRANSMITTER ALIGHNMENT AND TEST

TEST EQUIPMENT.

Suitable types of test equipment are listed below but any
test equipment having similar characteristics may be used,

(1) Meter 100uh F.5.D. 3,000 ohms with suitable test clips
for connecting to metering points or alternatively a
6 position switch may be used in association with the
meter and a number of clip leads to select the varieus
points.,

(2) Model 8 AVO meter.

(3) R.F. Power Meter,
75 ohm Marconi TF 1020A, Bird 50 ohm Termaline, etc.

(4) Modulation Monitor.
AWA Type IFA 51931, Lampkin ete.

(5) Audio Frequency Generator
Philips Type GM 2307

(6) Noise and Distortion Meter (if tests required)
AWA Type A51932 or Type 1A56068

(7) Audio Millivoltmeter
Philips GM 6005 or similar.
Alternatively, Resistance divider, calibrated, and
less sensitive VIVM,
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ALIGNMENT

(1) Plug in correct crystal and connect R.F, power meter to the
antenna socket with a short coaxial cable, Connect battery cable
to t he connector on the equipment and to the battery terminals,
observing correct polarity. Connect microphone to socket,

Switch the equipment on, |

(2)  Connect the meter to M201 and meter the grid current of the first
tripler V206 A. Tune the secondary of T201 (Top core) until a
deflection is noted on the meter. Tune for maximum deflection
and then tune the primary of T201 (bottom core) for maximum grid
current. Tune the phase modulator coil L203 for maximum grid
current. Return to the primary and secondary tuning adjustments
and trim for maximum current.

(3) Connect the meter to M202 and meter the grid current of the second
tripler V206 B. Tune the secondary of T202 (top core) until a
deflection is noted on the meter, Tune for maximum and then tune
the primary of T202 (bottom core) for maximum meter deflection,
Retrim both primary and secondary to give maximum grid current.

(4)  Connect the meter to M203 and meter the grid current of the first
doubler. Tune the secdndary of T203 (top core) until a deflection
is noted on the meter. Tune for maxiimm and then tune the primary
of T203 (bottom core) for maximum meter deflection. Retrim both
primary and secondary to give maximum grid current.

(5) Cennect the meter to M204 and meter the grid current of the second
doubler. Tune the anode circuit of the first doubler L204 for
maximum indication on the meter. This is a single tuned circuit
and only one core has to be adjusted.

(6) The anode circuit of the second doubler is adjusted roughly by
leaving the meter aonnected to M204, The anode tuning capacitor,
€250, is rotated through resonance and the grid current meter will
give a distinct kick downward., Tune carefully for minimum grid
current.

(7) Connect the meter to M205 and M206 (observing correct polarity)
and meter the grid current of the final P.,A., V208. Tune the grid
condenser 0256 for maximum grid current., The grid current may
not be the maximum obtainable, but immediately proceed with adjust-
ment (8) to prevent overloading sf the amplifier valve.

(8) Connect the meter to M207 and tune the anode circuit capacitor
C261 for minimum cathode current.

(9) Recomnect the meter to M205 and M206 and adjust the link tuning
capacitor 0253 to give maximum grid current., Retrim €250 and
CR56 for optimum grid current.

(10) Reconnect the meter to M207 and tune C261 and adjust the coupling
~ to L211 for maximum power output.
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Alignmeng (Cont’ed)

The following table gives approximate figures for the various
meter readings and may be taken typical.

Metering Position Typical Reading Appréx.F.S.D.
M201  Grid first tripler 42 uA 100 ud
M202  Grid second tripler 35 uA 0.4 mA
M203  Grid first doubler 28 uA 0.6 mA
M204  Grid second ddaubler 25 uhA 2 mA
M205-206 Grid final P.A. 66 uA 5 mA
M207 Cathode final P.A, 40 uA 250 mA
Power Output Nominal 25 Watts.
or M207 Cathode final ¥ No minal 30 ud 250 mA

MODULAT ION MEASUREMENTS

(1) Initial Setting Up

For these checks the output of an audio oscillator is connected
to the appropriate pins of the microphone input socket, It is
necessary to use a single shielded lead for this connection and
to make the aspropriate connections it is preferable to terminate
the shielded lead with a 5 pin microphone plug. This will also
enable the P.T.T. connections to be brought out for ease of
switching the transmitter on and off. With an audio oscillator
having a 600 -"- output, a voltage divider Of 600 —"= plus 6 -~
will provide anprcximately the required output when the output

of the oscillator is variable between .2 and 5 volts.

The modulation monitor should be provided with a coaxial input

lead with a 1 or 2 turn pick up loop. The pick up loop may be
coupled to the P.A, tank circuit, or, if the P.,A. is not in
operation, to the driver tank circuit L205/C250. The output of

the monitor should be displayed on a C.R.0., and if desired,
connected also to a Distortion and Noise meter. If a distortion
and Noise meter is not used, an audio voltmeter should be connected
across the output of the monitor for use in noise measurements.

A1l modulation checks listed helow are carried out with the R.F.
section cperating.

With the transmitter on, tune the Monitor to correct frequency.,
adjust input level and get for phase modulation.

(2) Setting of Maximum Deviation

With audio oscillator set to 1000 ¢/s adjust input level to
50 mV and adjust deviation to 17 Kc/s by means of potentiometer
R215. '

(3) Sensitivity

Reduce 1000 ¢/s input from audio oscillator from 50 mV to give
10 Ke/s deviation and check level which should be approximately
5 mV,



Mobile Section H Il

Modulation Measuremenss (Cont ted)

(4)

(5)

(6)

(7)

Distortion

Under the conditions of step (3) above check that C,R.,0. display
is smooth, approximately of sine wave form, or that distortion
and noise is less than 5%.

Noise

Increase 1000 ¢/s input from audio oscillator to give 15 Ke/s
deviation and note level of audio output from modulation monitor,
Reduce input from audio oscillator to zero and note level bf
output from monitor. This level should not exceed 0.,5% of the
level at full modulation. Due allowance must be made for noise
inherent in the monitor.

Freguency Response

This check must be carried out at a low audio input level to
avoid limiting as this will produce an apparent drop in frequency
response performance. An input level of 2 mV will be found to be
suitable, and the deviation should be adjusted if necessary by
the potentiecmeter R215 to give 10 Ke/s with a 1000 o/s input.

Set frequency to 300 ¢/s and 3000 ¢/s in turn and note that
deviation is not lzss than 2.4 Ke/s and 24 Ke/s respectively,

NOTE: It is not suggested that frequency response be measured
using the audio “utput from the modulation monitor due to the poor
response of the sudio eircuits of many monitors.

Resetting of Maximum Deviation.

With audio osci”lator set to 1000 c¢/s adjust input level te 50 mV
and readjust deviation to 17 Kc/s by means of potentiometer R215,



Section I.1

FM1675 VHF RADIOTELEFHONE EQUIPMENT

RECEIVER VOLTAGE ANALYSIS

1. INSTRUMENTS USED

For the DC Voltage Analysis

Philips Multimeter Type P817.00 (40000 ohm/V) is
used on 3V and 12V ranges.

For the AC Voltage Analysis (Audio and muting card
levels, etc,)

Philips Type GM6C09 (or GM6C00) V.T.V.M. is used for
2nd Oscillator and 2nd Mixer base and Philips Type GM6012
Millivoltmeter for audio and muting card levels.

2. DC_VOLTAGE ANALYSIS (Input at Battery plug 12.1V DC)

Voltages taken with respect to positive bus line
(within approx. 10%)

RF Unit Emitter . Base Collector
V101l Osc. 2.0 2.1 11.1
V102 RF 5.7 6.0 11.3
V103 Harm. 0.2 Volts when 0 10.9
Amp. aligned
V104 1 Mix 0.1 Volts when 0 11.3
aligned
V105 1st IF 1.6 1.8 10.7
V106 2nd Mix 1.8 2.0 10.9
V107 2nd Osc. 1.6 1.9 10.1

2nd IF Card

V108 4.0 4,2 8.7
V109 2,6 2.8 6.5
V1i1io 2.4 2,6 6.8
Vill 2.7 2.9 7.7
vilz 2,9 3.1 10.1
Audio Card

V113 0.75 0.8 7.6
Viis 2.15 2.1 7.7
Vil7y 1.5 1.6 9.3
Output Stage

V119 0.1 12.0
V120 0.1 12.0
Muting Card

V1ilk 2.55 2,6 8.5
V116 1.8 1.9 11,2
V118 1.2 1.2 11.3

decreases to 0.95 -~ increases to 3.8

when mute control
fully anti-clockwise
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Emitter Base Collector
Muting C,rd
vi2l (0cC202) 0 -0.6V
when mute control fully
clockwise
+1.4V

when mute control fully
anti~clockwise.

*Note The gbove applies when mute feathering
action is correct and sharply defined
mute. Poorly defined muting point will
be due to substantially reduced positive
voltage, from reduced gain fault in
earlier stages.

v1i23 11.3 10.8 to 11,0 12.1
Across MR1l1l1
OAZ202 5.8 to 6.0 Volts
Across MR110
OAZ201

5.1 volts

3. RF VOLTAGE

2nd Oscillator and Mixer base injection (measured
with GM6009 with respect to positive bus line)

At Collector of V107 3.0V AC
At base of V106 0.18v AC

b, AC_VOLTAGE ANALYSIS

Input 1 uV at Signal Frequency, 15 Kc¢/s deviation
at 1000 c¢/s for audio stage levels.

Audio Levels (measured with GM6012 Millivoltmeter)

At input to audio card
(output from discriminator)

Serial 1000 - 1950 80 - 100 mv
Serial 1950 on : 540 mV
At base of V113
(Serial 1000 -~ 1950) 10 mV
At base of V113
(Serial 1950 on) 65 mV
At Collector of V113 23 mV
At base of V115 12 mV
At Collector of V115 26 mv
At base of V117 26 mvV

At Collector of V117
(Pri. of T4)

2.0V

Base to Base V119 V120 0.8 Vv
At Collector of V119 5.4 vV
At Collector of V120 5.4 V
1.8 v

Across Voice coil of (15 Kc/s at
loudspeaker 1000 c/s)



Section 1.3

Noise Levels through Squelch Detector
and Muting Card

At feed lead from 2nd IF Card
V112 emitter to R186 on
Squelch Detector Card.

Serial 1CC0O to 1950 280 mVv
Serial 1950 on (with
?) pf in place R186) 250 mV
At junction R188/MR109
Noise detector 160 mV
At base V122 0.8 mv
R163 Min R163 Max
At Collector V122 5.5 «5 mV
0 4 mv
At base V114 3 mvV
At Collector V114 45 mv
At base V116 35 mV
At Collector V116 2.1V
At base V118 2,0 V

At emitter V118 1.0V



SECTION I.4.

FM1675 VHF RADIOTELEPHONE EQUIPMENT

TRANSMITTER VOLTAGE ANALYSIS

1, INSTRUMENTS USED

For the DC Voltage Analysis

Philips Multimeter type P817.00 (40,000 ohm/V) is used on appro-
priate ranges.

For the AC Voltage Analysis (Audio levels)

Philips GM 6012 Millivoltmeter (Input from GM 2308 Audio Generator
or similar).

2. DC VOLTAGE ANALYSIS (Input at Battery plug 12.0V DC Switch ON)

Voltages taken with respect to chassis. (including audio pre-amp,
crystal oscillator, and phase modulator transistorised cards).

Audio Modulator Card

Emitter Base Collector
V20l 0C75 preamp 3.3 3.8 6.0
V2g2 O0C75 differentiator 2.1 2.3 5,1
V203 0C75 integrator 1.3 1.5 4.0
Crystal Oscillator Card

Emitter Base Collector
V204 AF115 oscillator 1.5 l.1 9.8
V205 AF115 phase modulator 2,8 3.0 9.6
Electron Tubed Section of Transmitter

Cathode Screen Anode
2064 $12AT7 Tripler 1.4V 300V
V206B $12AT7 Tripler 1.5V 300V
V207 QQE02/5 (Doubler 0 53V (68) 280V

Doubler (8) 255V

V208 QQEOS/ZO Power Amp., 240V Do not measure

Measure anode supply voltage
at junction 1212/C262 -
560 Volts at 30 watts Power

output.
Power Supply Voltages
From 500V nominal outlet - 560V DC
From 250V nominal outlet - 280V DC
From 30V nominal outlet - ~30V DC

At junction of R249 (2.7K) and 0269 (7OWF), supply voltage
to cards - 9.6 volts,.

When crystal zwitching, this resistor R249 is reduced and -12 volts
is supplied to cards.



SECTION I.5

3. AC VOLTAGE ANALYSIS

Input from GM 2308 at microphone plug contacts 4 and 3 =~ 50 mV,

Audio Modulator Card

Emitter Base Collector
V201 0C75 preamp. 33mV 50mV 1.6V
V2C2 (€C75 differentiator 45mV 100mv 2 o4V
V203 CC75 integrator 0.8mV 3.8mV 400mV

At tap of pot. R215 when set at 17 Kc/s deviation limit, approx-
imately 90 mV (also at C268).
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CHeck low resistance sarth path between body of coaxial plug nn&'cur frame with
+hee weter. This rem:.ug should be u short circuity if nmot, remove aut parm moumt

s, lean anti drum compuund from under rocf,
8. Pass flexible 1lead through antenna spring and assemble spring
to mut,.

9. Leaving approx, 3"  free lead pushed back inside spring, bind to
antenna at tinned area with fuse wire, Then solder,
Cut off excess lead neatly above joint.

10. Cut whip aerial length using Antenna length chart,
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notnde contre, ., cul a nole {7 diae tnr o ugn metlal ARd mamll druw ¢ tinpound.
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cabiie clamp sand .t plate duwneards towards front.or roa} and insert through
hoia, Holding T it.3.F. screw, straighten assy. inside lining and pulil

upwarus when screw is in centre of mtg. hole. Place following items, in order,
OVer s$Crews- neoprene wuaner, large insulatcr, aluminium washer and epring
nut, Allow step on imeulater to pess throuygh holea in washer ana rcof. 3crew
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JGLE PROJEOTION
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\ SOLDER MUST NOT BUILD UP 70O
‘ INTERFERE wiITH NUT THREAD.

PLIOBOND MUST BE APPLIED
/ AS SHOWN WITH THICK LINES.

A Bz

TIGHTEN SCREWS ONLY UNTIL
HEAD IS FIRM AGAINST PLATE,

OVERTIGHTENING wiLL STRIP THREAD ’2
CUr Br SCREw. N
& é'W Kose Lire lc8o039. 258 2]
/ STvg 2. SI0 | SHASaw) 20
10R] 10 COAX/AL CABLE (8 1s51. 00/ /9
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&' 6" FLEXIBLE TwiIST . (B 0¢3. 547 .r_
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x 72 . . . . -
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UANTITY |  DESCRIPTION | CODE No. DRG No. [ITEM|
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. __n‘”l o .
OB) %‘ Approved Scale omm /649/064 "”:7‘3
N
x| &
Gl REFER TABLE.
StsTats WHIP ANTENNA. ASSY.
O e TELECOMMUNICATION COMPANY OF AUSTRALIA
S PTY. LIMITED




FIRST ANGLE PROJ

WHEN SOLDER/ING CARE Mor7 BE
THALEN 7O AVOLD MEAD OAAIAENG
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CIVILLY THOSE RESPONSIBLE FOR DISCLOSURES

ITS RIGHTS TO PURSUE EITHER PENALLY OR
"IN THIS CONNECTION TO THIRD PARTIES.

TIE COAXIAL PLUG TO wHiP
ANTENNA ELEMENT WITH
SCRAP STRING.
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K4XL's BAMA

This manual is provided FREE OF CHARGE from
the “BoatAnchor Manual Archive” as a service to
the Boatanchor community.

It was uploaded by someone who wanted to help
you repair and maintain your equipment.

If you paid anyone other than BAMA for this manual,
you paid someone who is making a profit from the
free labor of others without asking their permission.

You may pass on copies of this manual to anyone
who needs it. But do it without charge.

Thousands of files are available without charge
from BAMA. Visit us at hitp://bama.sbc.edu



