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'1-GENERAL INFORMATION -

1.1 - BREAKDOWN OF THE TECHNICAL MANUAL

The Technical Manual of the MAN-PACK Transceiver is divided info the eight
following sections : =~
- Section 1 - GENERAL INFORMATION

- Section 2 - DESCRIPTION AND SPECIFICATIONS

- Section 3 - OPERATING INSTRUCTIONS

- Section 4 - THEORY OF OPERATION

- Section 5 - FIELD MAINTENANCE

- Section 6 - BASE WORKSHOP MAINTENANCE

- Section 7 - CIRCUITS AND BLOCK DIAGRAMS

- Section 8 - INDEX OF EQUIPMENT ILLUSTRATIONS

Section 1 gives the breakdown of this manual, a brief description of fhe MAN-PACK
Transceiver, indicates the symbols and abbreviations used.

Section 2 "DESCRIPTION AND CHARACTERISTICS" describes the system with réference
to photographic illustrations, gives the electrical and mechanical characteristics of the
MAN-PACK Transceiver.

Section 3 "OPERATING INSTRUCTIONS" gives all the information required for correct
use of the system, '

Sechon 4 "THEORY OF OPERATION" is divided into two parfs

. Part one deals with fhe general functioning with reference to detailed block dlClngmS.

. Part two deals with the details of each function contained in each block of the
block diagrams. This operation is illustrated by circuit diagrams of sub assemblies and
" the interconnection diagram of the Transceiver.
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Section 5 "FIELD MAINTENANCE" deals with 1st, 2nd and 3rd line servicing
operations. It describes the adjustments and checks to be carried out on the equipment,
as well as the fault-finding procedure for rapid detection of a faulty subassembly. The
instructions for dismounting and mounting simple components are also detailed.

Section 6 "REPAIR AND WORKSHOP MAINTENANCE" completes section 5 "FIELD
MAINTENANCE" and deals with the delicate operations (checks, tests or adjustments)

to be carried out on the equipment, It gives the best procedure to be used to locate a

faulty component. This fault-finding procedure is illustrated by waveforms and typical values.

Section 7 "CIRCUITS AND BLOCK DIAGRAMS" includes photographic illustrations of
the equipment, functional block diagrams, circuit diagrams of the boards or sub-
assemblies and interconnection diagrams .

‘Section 8 "INDEX OF EQUIPMENT ILLUSTRATIONS" enables identification of the
different parts the equipment, '

1.2 - INTRODUCTION

The RS-B25 SA Type MAN-PACK Transceiver is of an entirely new design from both
a technical and technological standpoint. It is the outcome of the joint development
of a new generation of communication equipment.

The working principles used both on transmission and reception simplify the design
of the transceiver. It should be emphasized that this simplified design substantially
improves performance.

Many of the circuits of the MAN-PACK Transceiver use microelectronic technology.
Many functions are performed by monolithic integrated circuits, mainly in the digital
parts of the equipment.

The communication range extends from 2 to 30 MHz for the operating modes A2-j
("Morse"), A3-h ("AM"), A3~} ("LSB" lower sideband and "HSB" Upper sideband).
The communication frequency is selected via a synthesizer, 1 kHz stepped, which
ensures good frequency stability for the whole equipment and provides 28 000 channels.

The MAN-PACK Transceiver is fitted with cadmium-nickel cells with an autonomy of
operation for 12 to 15 hours in the A3-j mode with a Transmit/Receive cycle of 1 minute

to 9 minutes (normal speech).

Antenna tuning is fully automatic and takes place when a new operating frequency
is selected, each time the transceiver is switched and when required by the operator.

With a remote control unit the MAN-PACK Transceiver can be used by two operators
with up to 1,5 km distance between them,

This principle is illustrated in figure 1.1.



!

Distance < 1.5km

MAN-PACK

Transceiver

( locally
operated)

or reception of signal

.

Exchange of information
S

Exchange of information
or transmission

—d

REMOTE CONTROL
UNIT

(transceiver used by
an operator)

v

Figure 1.1 - Operational Capabilities of the RS B25-SA
MAN-PACK Transceiver.

The two operators may, in turn, exchange information, transmit or receive a signal.
However, the operator using the remote control cannot switch on the MAN-PACK

Transceiver or select a frequency ; these two operations can be carried out only be
the operator using the MAN-PACK Transceiver.

From the operationak standpoint, the MAN-PACK performs five completely separate
functions as shown in figure 1.2 below :

20W
Amplifier
Intermedi- -
HF ate AF
Antenna 0_4 - head frequency
tuning - Q:~°___._-L._- ‘ . _
unit AND 7
. " l
! t i .
= Transmit I__ . the-: '
—————— Receive zlyznere ————J

Transmit/Receive

—— - —— Ancillary circuits

Figure 1.2 - Simplified Block Diagram of the RS B25 SA
MAN-PACK' Transceiver.

Handset

V"'.'I

To the remote contro
unit
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(a) The "Synthesizer" function provvidesi the heterodyne frequencies required for correct
operation of the MAN-PACK Transceiver.

'(b) The "HF Head", "IF" and "AF Frequency functions“"qre_'Wpiéé'l of a transceiver.

(c) The "20'WAmplifier" function provides two differénfVm;n;rAnriﬁt-'reE7p'c>rys;/g;.1‘-::su:(normdl"
power and reduced power) and selects either the transmitting or the receiving channel.

" (d) The "Antenna Tuning Unit" function is also a typical transceiver function. In the
MAN-PACK Transceiver this function takes any environmental change info account
when using the whip or open wire antenna. \

1.3 - SYMBOLOGY

This paragraph deals with the symbols used to represent logic functions, analog
functions using conventional symbols. '

'l- 3'l - AND Logic Function

The AND Logic Function is shown in figure 1.3 below :

A
_a__DF—

Figure 1.3 - Representation of the AND Logic Function

The logic equation of the output signal F is the following :
F= A.B

The truth table is as follows :

Inputs Output
A B F
High High  High
M t)) Q)
High | Low Low
m (0) (0)
Low | High Low -
(0) (M (0)
Low Low Low
Lo & ©




1.3.2 - NAND Logic Function

The NAND Logic Function is shown in figure 1.4 below :
A

=ps

Figure 1.4 - Representation of the NAND Logic Function

The logic equation of the output signal F is the following :

F= A. B=A+28

The truth table is as follows :

Inputs Output
A B F
High ~ High Low
(1) (1) (0)
High Low High
1) 0) )
Low High High
@ | M (1
Low Low High
(0) (0) )

1.3.3 - Logic Inclusive-OR Function

The Inclusive=OR function is shown in figure 1.5.

) >

Figure 1.5 - Representation of the Inclusive-OR Function

The logic equation of the output signal F is the following :

F= A+ B



The truth table is as follows :

Inputs Output
,A ' B F
High High High
(1 (1 OB
High Low High
M) @ | o
Lew High High
(0) (M (1)
Low Low Low
© | © o

1.3.4 - Logic Inclusive-NOR Function

The Logic Inclusive~NOR Function is shown in figure 1. 6.

Figure 1.6 - Representation or the logic Inclusive-NOR function.

The logic equation of the output signal F is the following :

+B=X.B

F= A

The truth table is as follows :

Inputs Output
A B F
High High Low
M M) (0)
High Low Low
() © ©
Low High Low
(© M| ©
Low Low High
(0) (0) (1)

~ 1.8.5 - Logic Exclusive~OR Function

The logic Exclusive-OR function is shown in figure 1.7.

A
B

F

Figure 1.7 - Representation of the Exclusive-OR function.



The logic equation of the output signal F is the following :

F=A.B + AB = A@ B
The truth table is as follows :
Inputs Output

A B F
High High Low
(1) 1) (0)
High Low High
M (0) )
Low High High
0) (1) M)
Low Low Low
(0) (0) (0)

1-7

1.3.6 - Logic NOT Function

The logic NOT function is shown in figure 1.8.

_A_[>0_F_
Figure 1.8 - Representation of the logic NOT function.

The logic equation of the output signal F is the following :

F=A
The truth table is as follows : -

Input Output

A F

High Low

) (0)

" Low High

(0) ()

1.3.7 - Flip-Flop
Figure. 1.9 shows a flip-flop.
‘ —ID Q

Clock signal

“H" or "Clock"

Fig. 1.9 - Representation of a flip-flop.
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The output signal Q of the flip-flop repeats the input signal D (high or low), when
the clock signal H is active.

This repetition is not instantaneous. It occurs only after a time interval 6 called
transfer time ; this time interval 0 is of the order of a few nanoseconds, which, in
certain cases, is considered as negligible. The output signal Q is the complemented
signal of the output signal Q.

The output signal Q is the signal complemented with respect to the output signal Q.

An active signal at terminal R forces flip-flop outputs Q and Q. Output Q is at logic
level 0 while output Q is at logic level 1. -

As long as the signal is active, the clock pulses have no effect on flip-flop outputs.
An active signal at terminal $ forces flip-flop outputs Q and Q. Output Q is at logic

level 1 while output Q is at logic level 0. As long as the signal is active, the clock
pulses have no effect on flip-flop outputs.
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1.4 ABBREVIATIONS USED

A Ampere
AE Alternative current
AF Audio Frequency

AGC Automatic Gain Control

D Depth

DC Direct Current
H Height

HF High Frequency

HSB High Side Band

L Length

LSB  Low Side Band

ML Main Loop

MLH Main Loop Hetérodyne

SL Secondary Loop

SLH Secondary Loop Heterodyne
SSB Single Side Band

\Y Volt

VCO Voltage Controlled Oscillator

w Width
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2—DESCRIPTION AND CHARACTERISTIQUES

2.1 - DESCRIPTION

2.1.1 - Description of a Complete unit (Plate 1)

The complete MAN-PACK Transceiver unit type RS B25 SA consists of :
. A transceiver assembly, including the antenna tuning unit and the battery unit
(item 1, 2, 3).
. A harness (item 11),
. A whip antenna (item 8).
. An open wire antenna (item 9).
. A remote control unit (item 7).
. A telephone handset (item 4).
. A headset (item 5).
. A keyer (item 6).
. A battery charging cable (item 10),
. A spare battery unit,

2.1.2 - Composition of the MAN-PACK Transceiver (Plates Nos. 2 and 3)

The RS B25 SA type MAN-PACK Transceiver consists of :

. A battery unit (with built-in charger (pldfe 2, item 1)

. A transceiver, i.e HF head, IF , AF , Synthesizer and associated circuits
(P|a}‘e 2, item 2) :

. A 20 W amplifier with transmit and receive channel switching (plate 2, item 3)

. An antenna tuning unit (plate 2, item 4) fitted with an antenna coupling device
(plate 2, item 5). :
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The battery unit, transceiver and antenna-tuning unit (plate 2, items 1, 2, and 4) the

(plate 2, item 6) carry all the controls and connecting components required for the
operation of the MAN-PACK Transceiver.

In the following, the whole of the three front panels shall be hereinafter called the
" Front Panel of fhe RS B25 SA MAN-PACK Transceiver".

The rear pqnel of ’rhe 20 W amplifier (plate 2, item 3) is fitted with a connector
(plate 2, item 7) for use with an quxiliary * 100 W " amplifier.

The rear panel of the Antenna Tuni hg unit (Plate 2 item 4) is fitted with a drying out
bung (Plate 2 item 8). This:opening is used only for drying out purposes .

The front panel of the RS B25 SA MAN-PACK Transceiver carries the following :
. An external power supp‘y connector (plate 3, item 1) whereby the battery
may be chcrged from an external DC source.

. A pushbutton "‘* " (plate 3, item 2) which, when actuated, permlts

automatic antenna tuning when required (use of the whip or open wire antenna).

Five communication frequency selectors, i.e. :

. Tens of MHz selector "10 MHz" (plate 3, item 3)

. MHz selector "1 MHz" (plate 3, item 4)

. Hundreds of kHz selector “100 kHz" (plate 3, item &)
. Tens of kHz selector "10 kHz" (plate 3, item 7)

. kHz selector "1 kHz" (plate 3, item 8)

A configuration selector (plate 3, item 5) with 3 positions, with one spring-loaded

) . - .
. On the " O" position, the remote control unit is off. The transceiver operates
alone. ’

. The "@ " position is used when the remote control unit is connected to the
system, The operator with the MAN-PACK transceiver and the operator with the
remote control unit can :

. receive the same signal simultaneously
. transmit alternately
. exchange information in a closed circuit (Intercom effect).

. On the "CALL-ROEP" position, the operator with the MAN-PACK transceiver
calls the operator with the remote control unit. '

On release of the selector from the "CALL ROEP" position it returns automatically
to the "@" position,



2-3

. An On-Off and transmitted power selector swith (plate 3, item 9) with three
positions :
. . . LIRd
. _"O" is the switched off position
. "L " corresponds to low power transmission
. " H " corresponds to HIGH power . transmission.

. A coaxial connector (plate 3, item 10) which is the 50 Q HF output or the
VEHICULE HF connector (auxiliary 100 W amplifier).

An antenna selector (plate 3, item 10) with four positions.
When it is set to the positions " 50 Q" and " VEHICULE ", the signal, input or output
is through the coaxial connector (plate 3, item 10)

The "WIRE" position is for use with an open wire antenna.
The "WHIP" position is for use with a whip antenna.
. A moisture indicator (plate 3, item 13)
. A mode selector (plate 3, item 14), with four positions :
"MORSE" for operation in the A2] mode.
" SB" for operation in the A3j lower sideband mode .
"HSB" for operation in the A3j upper sideband mode.

"AM" for operation in the A3h mode on transmission and AM on reception.

. A ground terminal (plate 3, item 15).
. A volume control potentiometer ( Plate 3, item 16).

. Two telephone line connecting terminals connecting the transceiver to the remote
control unit (plate 3, items 17 and 18).

. Two connectors for the telephone handsed, headset or keyer (plate 3, items 19
and 20).

2.1.3 - Design of the MAN-PACK Transceiver (Plate 4)

The MAN-PACK Transceiver consists of :

. An "RF head" (item 1) fitted with a 102.5 MHz IF crystal filter (item 11). The
HF head circuits are conventional transmission - reception circuits of signal
wavelengths 10 to 150 metres. '

. A Peripheral Circuits board (item 2) which accommodates the ancillary circuits
required for operation of the transmission and reception channels.

. A Filter and IF 2.5 MHz Circuit board (item 3), the circuits of which are
conventional transmission and reception circuits,

. An Exciter board (item 4) which accommodates conventional AF circuits for the
Transmission channel.
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. A Converter unit (item 5) which delivers the low power d.c. voltages required
for the correct operation of the MAN-PACK Transceiver.

..An "AF" board (item 6) which accommodates conventional AF circuits for the
Reception channel.

. Three boards provided for the Synthesizer, described as follows :

. Synthesizer n® 3 (item 7)
. Synthesizer n°® 2 (item 8)
. Synthesizer n® 1 (item 9).

The circuits of these three boards supply the heterodyne signals required for the
operation of the transceiver. '

. A Setting or Synthesizer-0 (in short "Board 0") (item 10) is associated with
the three Synthesizer boards n® 1, n® 2 and n°® 3.

NOTE :  Some of the circuits in the Peripheral-Circuits boards Synthesizer n° 1,
Synthesizer n® 2 and Synthesizer n® 3 use microelectronic technology. -

2.2 - CHARACTERISTICS

2.2.1 - Electrical Characteristics

- Type of equipment : Single Sideband Transceiver with compatible
AM Amplitude=Modulated Communication
" Capability (AM modc).

- Mode of Operation : (@) A2j
: (b) A3jon transmission and AM on reception
(c) A3j upper sideband
(d) A3j lower sideband

- Frequency range . 2to 29.999 MHz

- Number of channels available : 28 000

- Channel spacing : 1 kHz

- Frequency setting : by decade

- Autonomy : 14 hours for a cycle of 1 minute
transmission - 9 minutes reception
(voice)

v - -6
- Frequency stability :+ 1 x 10 7 over a temperature range

between - 15 and + 55° C




- Antenna

(@) Whip, 2.315m long

(b) Open wire, 19 m long which may be
reduced to 7 m by means of
short-circuits, so that the
antennq operates on a quarter-wave
length. ‘

- Standing-wave ratio (SWR)
- Battery unit

less than 2.

(a) fitted with built-in charger, operating
from a variable 10 to 32 V d.c. supply.

(b) can be charged either when coupled to
the transceiver or separately.

c) composition : Nickel-Cadium

e) Charging ratio C/10

(
(d) quantity : twelve 4-AH cells
(
(f) Rating: 14.4V
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2.2.1.2 - Transmission Characteristics

-6

- Transmitted power in A2j
mode

- Transmitted power in A3h
mode

20W PEP in 50 ohms

during transmission at normal level

- 6W PEP in 50 ohms

- Transmitted power in A3j
mode (upper or lower sideband

during transmission at reduced level.

- Carrier and unwanted sideband
rejection

greater than 40 dB in A3j mode

- Linearity (intermodulation product):

>25 dB

- Harmonics

< - 40 dB with respect to peak power
(measured on dummy antenna)

- Dynamic AF range

15 dB approx. for a constant transmitted
power

- Compression time

(o) Rise time 1.5 pus qpp}ox;

- Qutput protection

against short-circuits and open circuits

- Continuous operation

This configuration is not detrimental
to the equipment
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- Total bandwidth in A2j mode

300 Hz centered on 1 kHz at 6 dB

- Total bandwidth in AM mode

> 3 kHz

- - Total bandwidth in A3j mode

2.6 kHz* at 6 dB

- Sensitivity in A3j mode for an’
input voltage of 0.5 puV**in 50 Q

The signal + noise to noise ratio
>12 dB

~ Protection against first image

frequency >90 dB
- Protection against second image B

frequency >80 dB
- Protection against

first intermediate frequency 290 dB

- Protection against interfering
signals

A Version

B Version

For an interfering signal 15 % off tune
from a wanted 2 pV SSB signal .

The signal + noise to noise ratio

is > 10 dB for an interfering signal
amplitude of :

. 5V in the range 2 to 18 MHz

. 2V in the range 18 to 30 MHz

. 5V in the range 2 to 18 MHz
. 4V in the range 18 to 25 MHz
. 3V in the range 25 to 30 MHz

ASSB signal 100 dB above o wanted

2 uV SSB signal and 5 % off tune gives
an output with a signal + noise to noise
ratio > 10 dB.

- AF power output

(@) 10 mW in 300 Q with a signal
distortion of less than 7 %.

(b) 20 mW in 150 ohms.

- Automatic gain control

The AF level does not vary by more
than 3 dB for an input voltage
variation of T pV to 100 mV.

% 2.7 kHz for B Version
** 0.4 uVfor B Version




2. 2.2 - Mechanical Characteristics

- Weight of transceiver fitted with the
antenna tuning unit and the battery

unit, : < 7.865 kg

- Size of transceiver fitted with the L =420 m/m

- antenna tuning unit and the battery W =215 m/m
case H =90 m/m

- Tightness :  Fully tight

- Resistance to vibration, bumps :  The MAN-PACK Transceiver
and shocks meets the requirements of

specifications applicable to
portable equipment.
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OPERATING INSTRUCTIONS



3 - INSTRUCTIONS FOR USE

3.1 SPECIFICATIONS

t

HF portable transceiver

|

Frequency range 2-30 MHz in 1 kHz steps.

|

Automatic antenna tuning unit, to be used with a whip or open wire antenna

|

Modes of operation
SSB telephony A3J, HSB and LSB selectable
AM telephony, AZH
SSB Key tone A2J, HSB

— RI power output

On A3J

20 Watt PEP
On A3H

6 Watt PEP, reduced power
On A2J

— Power supply
Self-contained rechargeable battery giving an autonomy of approximately 14 hours.

— Remote control facility to enable RT operation over a two-core telephone line for
a distance up to 1.5 km.
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3.2. DETAILS OF A COLLECTIVE UNIT (Plate 1)

N© DESCRIPTION REF. Qty
1 Transmitter Receiver Unit RSB25SA 1
2 Automatic Antenna Tuning Unit — 1
3 | Battery Unit | B25/10 1
4 Handset 1
5 Headset ) 1
6 Morse Key | | B25/85 1
7 Remote Control Unit B25/87 1
8 Whip Antenna B25/80 1
9 Open wire Antenna B25/81 1
10 Battery charging cable B25/84 1
11 Carrying bag | ‘ ~ B25/86 1
ST~
X ~
12 Operator’s Hand Book - A pid > 1
. 4 s 1
7 7 1
// !
BN s - /b‘l
N 7 /d
NS
3.3 OPERATING INSTRUCTIONS T s
' e‘—:f Il //////j//
v
3.3.1 MOUNTING THE ANTENNAS (Fig. 3.1) N el
' JP/,(/}V/
Whip ant int ket (A). Tgdey s ‘
»1p antenna screws into socket (A) , == Fig. 3.1 - Mounting the antennas.

Wire antenna fits into slot behind knurled screws
on socket (A). '

Before deploying wire antenna check that the correct circuit is opened as shown on the
winding frame.
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3.3.3

3-3

ADJUSTMENTS AND OPERATIONS (Plate 3)

— Plug in the handset into one of the sockets (19-20). The second socket may be used
to connect headset or morse key or another headset.

— Select the required frequency of operation by means of switches (3 to 8). The
frequency is read directly off the switches MHz, kHz.

— Select the required mode of operation HSB, LSB, AM, or MORSE by means of
selector (14).

— Select the type of antenna to be used, whip or open wire, by means of selector (11).

— Positions{>~-and 50 are used only with the equipment in vehicle configuration
(see separate handbook for this particular use).

— Switch RC selector (5) to position O.
—~ Switch RF selector (9) to L or H as required.

— Adjust control knob (16) to the required audio level in the ear-piece ; to increase the level
turn clockwise. When the tone in the ear-piece ceases, the equipment is ready for
reception. A tone appears while automatic tuning is in progress.

— This «Automatic tuning» takes place after each change of frequency, each switching on
and on operator’s request by pressing the appropriate switch (2).

— To transmit, operate the pressel switch on the handset and speak normally in the mouth
piece. When the pressel switch is released the equipment is on reception.

— When in MORSE mode, a morse key is connected to one of the connector (19—20)
the other still connected to a handset. If no morse key is available, it is possible
to key with the pressel switch.

SIDETONE
Sidetone on transmit will be heard when :

— Battery is OK.

— Antenna current is QK.

When sidetone dissapears :

— there is 15 minutes operation left if battery is getting flat, or,
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3.3.5

3.3.6

3-4

— antenna connection is poor or absorting material is too close to antenna. Move the set
for optimum position, retune and check for sidetone. With wire antenna, check that
correct circuit is open. '

OPERATION WITH REMOTE CONTROQL (Plate 3)

Connect each lead of the line to the terminal (17 and 18) on the main unit and the
remote control unit (20).

Set switch RC (5) to ®

Both local and remote operators can communicate with each other without transmitting
and they are both capable of receiving incoming signals.

They can also call each other by setting the RC switch (5) to position «CALL» for
the local operator and, press the call switch located on the remote control unit for
the remote operator (Plate 1).

To transmit, operators must depress their own pressel switch and speak.

Local volume control sets level for both local and remote operators.

CLOSING DOWN THE STATION

I

Set selector (9) to the off position.

Dismount the antenna.

I

— Disconnect the handset or morse key.

— Stow away the various accesories in the carrying harness.

BATTERY USE

Charge with C/10 built in charger.
— Nominal charéing time :

14 hours, temperature between 15° C and 25° C, from any 10-30 V DC source.
— Maximum charging time :

Creater than 20.000 hours, temperature must be higher than 0° C.
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Maximum ripple at 100 Hz

0 4 . S Supply voltage
10 20 24 30 32

3.3.7 AVAILABLE CAPACITY AFTER STORAGE

— Self discharge takes place, especially at high temperatures.

Percentage of total Number of days Storage

capacity available in store temperature
80% ' 180 0° C
50% 70 20° C
50% 25 30° C

3.4 MAINTENANCE

— Keep all external parts of the transceiver in a good state of cleanliness and free
from dirt. To clean use a dry cloth.

— OSpecial care must be taken of the handset, antehna, battery and vehicle connectors.

— When not in use all connectors must be fitted with the protective covers provided.



3.5 CURRENT REPAIRS

26

SYMPTOMS

PROBABLE CAUSE

ACTIONS

No background noise

Poor receiving conditions

Back-ground noise does
not disappear in trans-
mission

Send signal not received
at the far end.

Send signal not heard
in earpiece

RF switch to «OFF» position,
volume control turned down

Faulty handset
Faulty bdttery unit
Damp antenna base

Site unsuitable

Volume control turned down

Faulty handset
Low battery
Faulty handset

— Site unsuitable

— Not in the correct mode
of operation

. Low battery -

Antenna disconnected.

Position RF switch to L or H.
Increase level by turning

volume control knob clockwise.
Clean connector contacts, check
for good aspect of the connector.

Replace handset
Mount spare battery unit.

Wipe it dry.

‘Change for a more open site.

Increase volume control by
turning knob clockwise.

Replace handset.
Mount spare battery unit.

Replace handset.

Change for a more open site.

Select the required mode of
operation.

Mount spare battery unit.

Check antenna mounting.
Operator must stay clear of
antenna during operation.

The equipment is to be send for second line repair when operation remains incorrect once
the above checks have been carried out. Further investigations are to be carried out by the
maintenance personnel and not by the operator.
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4—THEORY OF OPERATION

4.1 - GENERAL THEORY OF OPERATION

4.1,1 - Operation of Synthesizer

4.1.1.1 - General Information

——

A VCO feedback loop is shown in Figuré 4.1,

Varicap 2
S h : )
earc veo | ‘
' Oscillator »| Comparator
Varicap 1
B
Feedback Control signal
Figure 4.1 - Block Diagram of the feedback loop of a VCO.

* & = Error signal
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The frequency F, of the VCO signal output (voltage-controlled oscillator) (VCO)
is variable and related to the voltqge across the two Varicaps. Varicap n® 1 is located
in the feedback loop. Varicap n°® 2 is located in the search or pre-positioning circuit.

The signal with a variable frequency F, is compared with fhe reference signal of a
fixed frequency F . This yields an error signal ¢

The aim sought is to obtain an error 519nol of frequency zero (signal qpplled to varicap

o-l)

If the frequency F,, the signal from the VCO, is very different from the reference
frequency F o the signal applied to the comparator, the feedback control is no fonger
possible ; the loop gain is insufficient, This makes it necessary fo pre- position the
oscillator by means of a search signal appearing across the varicap n® 2.

This search is carried out in steps (stepped voltage) ; each step being long enough,
time, to enable the feedback loop fo lock. It should be noted that as the open loop
gain is variable related to the voltages applied to the two varicaps, (owing to the
variation in the capacitance-to-voltage slope) it affects the purity of the oscillator
frequency spectrum.

The capacitance-versus-voltage curve of a varicap is shown in figure 4.2

) Capacitance

= Voltage

Figure 4.2 - Capacitance-versus-voltage curve of a varicap.
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The prfnci’ple of operation of the synthesizer used in the MAN-PACK Transceiver is
shown in figure 4.3. ‘

Search ‘
r"" signal > , |
v Generator ' VCO | .
: o Oscillator | o _H
|

F | ‘ dback -
R_| | Phase Feedback =
25 kHz | |Comparator -
| )

L FQ Variable Divider , Main-
-——— Preset [|* by four [ Loop
Divider Mixer
!
MAIN LOOP
Seach !
| signal — — — ™ :
| Generator VCO ‘ |
SR Oscillator]___ _ .
Ny
I -
F l Phase !
R ’ Feedback
! kH_zl-.:—’ Comparator [~ =™
1 T '
- | ‘
F Variable Secondar
L —— L_. 0 —— ———-J Preset |e—0n- - Loop- ’
Divider ‘ Mixer

}

SECONDARY LOOP |

F

! 100 MHz

Figure 4.3 - Theory of operation of the phase loop used in the synthesizer.
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The phase loop used in the MAN-PACK Transceiver Synthesizer is a two-loop system.

.« A main loop operates with a step of 200 kHz

« A secondary loop operates within the main loop with a step of 1 kHz,
repeated every 200 kHz.

The signal from the VCO is a signal with a frequency FH acfing as an heterodyne for
the transceiver, -

The VCO closed-loop control (main loop) operates as fol lows :

The signal with a frequency F  from the VCO is applied to a mixer (main-loop mixer)
which also receives a signal from the 1 kHz stepped secondary loop repeated every 200 kHz.

The signal from said mixer is divided by four and applied to a variable preset divider
related fo the setting (10 MHz, 1 MHz and 100 kHz controls). The variable preset
divider delivers a signal with a frequency Fo which is compared to a reference signal
of fixed frequency equal to 25 kHz.

The error signql (feedback) originates from a comparator which receives the signals
Fo and Fr (25 kHz).

The aim sought is to obtain an error-signal of frequency equal to zero,

IfFo # Fr , a stepped voltage is delivered by o search generating device until the
feedback circuit is locked.

The signal applied to the main-loop mixer from the secondary loop is delivered by a
second VCO which, in turn, is controlled by the secondary loop (VCO').

The signal from the VCO is also applied to the secondary-loop mixer which receives
a fixed signal ot a frequency 100 MHz.

The signal from the secondary-loop mixer is applied to a variable-preset divider, the
latter being related to the setting (100 kHz, 10 kHz, and 1 kHz controls). The variable
preset divider delivers a signal at a frequency Fo, which is compared to a reference
signal, of fixed frequency equal to 1 kHz.

The error (feedback) signal originates from a phase comparator which receives the
signals Fo and Fr (1 kHz),
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The frequency of the signals from the oscillators VCO and VCO! according to the
setting is shown in the table below :

Setting (kHz) Frequency of‘signql Frequency of the signal
. from VCO (MHz) from VCO" (in MHz)
02000 104,500 100. 500
02050 © 104.550 100. 550
02100 | 104. 600 . 100. 600
02199 104. 699 100. 699
02200 104.700 100. 500
03000 105.500 100.500
05000 107.500 100.500
10000 112.500 100.500
15000 117.500 100. 500
20000 122.500 100. 500
29000 131.500 100.500
29999 132,499 100. 699




4.1.1.3 - Main Circuits used’

(A)  Search Signal Generating Circuit

The search signal generating circuit included in the main loop or the secondary loop
consists of a frequency discriminator followed by a digital-to~analog converter.

The D/A converter decodes the digital signal from the discriminator into an analog
signal having the form shown in figure 4.4. ' :

Amplitude

ﬂ\

> Time

Figure 4.4 - Waveform of the Search Signal

(B)  Phase Comparator Circuit

A

- The phase comparator circuit is a conventional sample-and hold type network.
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Variable-Preset Divider

The operation of the variable-preset divider of the main loop is shown by the block

diagram in figure 4.5.

2-29.999 kilz

1ﬁ

Y

102.5 MHz
IF Filter

VCO Fs Vi
Oscillator > Ixer
Y
Main-Loop Fq
Mixer
A
F3
VCO'
Oscillator

Divider
by four

Fs

IVariable Preset
Dividing System

Sngnal to
ivide by I

Divider by |+ ten or
ten or twelve
I twelve — I
Variable
I ' 1 Preset I
' Divider
v Y
Setting
Validation F0 =25 kHz

Figure 4.5 - Functional Block Diagram of the Primary-Loop
Variable Preset Divider

The 102.5 MHz [F Filter: is used by both the transmission channel and the recep'non

channel.

The 102.5 MHz signal originates from a mixer which receives the signal at the frequency
Fy (2 to 29,9999 MHz, depending on setting) and the signal at the frequency F2 from
the VCO' Oscillator.



The fréquency F,, of the signal from the VCO is also related to the setting
(10 MHz, T MHZ and 100 kHz controls) and is expressed by the relation :

F. = 102.5 MHz + (2 to 29.999 MHz)

2
F

, = 104.5 to 132. 499 MHz

The signal at frequency F, is applied to the main-loop mixer which also receives the
signal at the frequency F3 from the VCO' oscillator.

The frequency F,, of the signal from fhe VCO! oscillator is related to the setting
(100 kHz, 10 kl-?z and 1 kHz controls) and varies from 100.5 to 100. 699 MHz:

The signal at the frequency F4 from the main-loop mixer is expressed by the formula :

F4 = F2 - F3

104,5 - 100.5 = 4 MHz

hence :  Minimum value of F4

132,499 - 100.699 = 31.8 MHz

i

Maximum value of F4

The frequency F4 of the signal from the main-loop mixer is related to the setting and
varies from 4 to 31.8 MHz in 200 kHz steps.

The frequency F5 of the signal from the divider by 4 is also related fo the settmg and
varies from 1 to 7. 95 MHz in 50 kHz . steps

As the variable-preset divider system receives a signal at a frequency F5 variable from

T to 7.95 MHz, depending on the setting and has, if operation is correct, to deliver

a signal with a fixed frequency Fo equal to 25 kHz, the limits of the overall division
D0 are the following :

Minimum vql_ue of DO = 1000: 25 = 40

Maximum value of D0 =7950: 25

Spacing of two consecutive values : 50: 25 = 2

318.

Over the whole communication range (2 to 29, 999 MHz) the value of the overall
divisionis 40 - 42 - 44 - 46 - 48 - 50 - 52............ 314 - 316 - 318.

The different values of the overall division are obtained through a divider by ten or
twelve and a variable preset divider which determines the total number of divisions
‘to be carried out, depending on the setting (10 MHz, 1 MHz, and 100 kHz controls).
At the end of each counting, the main loop reset signal is generated.



From the beginning of the cycle, the division by twelve command or "C" command

is generated. When the required number of divisions by twelve is completed, the -
variable-preset divider generates the division-by-ten command. The number of
divisions by ten corresponds to the division rank less the number of divisions by twelve.

When the division (s) by ten is (are) carried out, and end-of-division signal (main-loop
reset) is generated. '

The variable preset divider is then reset to its initial position.

Certain frequencies do not require division (s) by twelve. The only frequency requiring
no division by ten is that corresponding to the setting 02.800 MHz,

The value of the overall division, the rank of the variable preset divider, the number of
division (s) by twelve and of division (s) by ten are given, by way of example, in the
following table : '
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| Division rank
Setting Overall of the Variable | Number of Number of
(kHz) Division Preset divisions divisions

Divider by twelve by ten
02000 40 4 0 4
02200 42 4 1 3
02400 44 4 2 2
02600 44 4 3 1
02800 48 4 4 0
03000 50 5 0 5
03200 52 5 1 4
03400 54 5 2 3
03600 56 5 3 2
03800 58 5 4 1
04000 60 6; 0 6

04800 68 6 4

05000 70 0 7
10000 120 12 0 12
15000 170 17 0 17
20000 220 22 0 22
25000 270 27 0 27
29000 310 31 0 31
29800 318 31 27
29999 - 318 31 27
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The ,fheory.of operation of the variable-preset divider in the secondary loop is similar
with that in the main loop. It is related to the 100 kHz, 10 kHz and 1 kHz controls,

Every 200 kHz, a signal with in 100.5 MHz and 100. 699 MHz is delivered by the VCO'
oscillator depending on the setting.

As the fixed—Fr‘equency signal applied to the secondary-loop mixer is at 100 MHz, the
division rank of the variable divider changes for each frequency setting. Said rank is

comprised between 500 and 699.

4.1.1.4 - Operation (Plate n® 7)

The voltage-controlled oscillator (VCO) included in the HF Read is related to three
control voltages, i.e. : ' ‘

. Sub-band voltage generated by the sub-band . control of the frequency selector.

. Alignment voltage (pre-positioning or search) generated by the digital-to-analog
converter which, in turn, is related to the frequency discriminator, both in the
Synthesizer n° 2 Board,

. Feedback control voltage generated by the phase comparator in the Synthesizer
n°® 2 Board.

The reference signal at 25 kHz originates from a temperature compensated crystal
oscillator (TCXO)oscillating at 5 MHz, The signal from this oscillator is divided by
two, then by 100 (dividers in the Synthesizer n® 2 Board) and becomes the reference
signal at the frequency 25 kHz, required for operationof the primary loop. A divider
by 25 in the Synthesizer n® 2 board enables the re ference signal at 1 kHz required
for operation of the secondary loop to be generated from the 25 kHz reference signal.

(A)  Operation of the Main Loop

The reference signal at 25 kHz is applied at the same time to the Phase Comparator
and to the Frequency Discriminator and D/A Converter in the Synthesizer n® 2 board.

The Phase Comparator and the Frequency Discriminator and D/A Converter also receive
a signal from the variable-preset divider fitted on the Frequency Selector board which,
in turn, is related to the setting of the communication frequency. However, the main
loop is related, as regards the setting, only to the 10 MHz, T MHz and 100 kHz controls
(even values only of the 100 kHz control). ’

When the frequency of the signal from the variable-preset divider is very different

from 25 kHz (e.g. on changing the communication frequency), the Frequency Discri-
minator and D/A Converter delivers a stepped voltage to the aligment varicap of the

VCO in the HF head until the feedback circuit is locked.

Thereafter, the phase comparator (in Synthesizer. Board n® 2) controls the VCO in the
HF head.
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The HF-head VCO dellvers a signal the frequency of which is re|cfed to the setting
and variable from 104, Sto 132.4999 MHz.

After amplification, this signal is :

. used as a variable heterodyne for the transmit channel and receive channel

circuits of the MAN-PACK Transceiver .

. applied to the Main-Loop Mixer (Synthesizer n° 1 Board) which receives a
signal from the secondary loop at a frequency variable from 100.5 to 100. 699 MHz
depending on the setting (100 kHz, 10 kHz, 1 kHz con’rrols) This frequency
range has steps of 1 kHz and is repetitive every 200 kHz

" The frequency of the signal from the main-loop mixer in Synthesxzer n° 1 vanes with
'the setting (on front.panel).

This frequency varies from 4 to 31.8 MHz. The signal at a frequency oF 4 to 31.8 MHz
is applied to a divider by ten or ’rwe|ve via a divider by four (these two dividers

are included-in the Synthesizer n® 1 board). The rank (or command) fo division by

ten or twelve is generated from the variable-preset divider, which in turn, is related

to the setting ( 10 MHz, 1 MHz and 10 kHz).

The variable-preset divider included in the Frequency Selector board associated with -
the divider by ten or twelve can vary from 4 to 31 with the setting.

The signal from the vqrioble—preséf divider is at a frequency of 25 kHz.
This signal is applied fo the phase comparator (synthesizer n® 2 board) which also

receives the 25 kHz reference signal. The signal from the phase comparator controls

the VCO in the HF head.

(B)  Operation of the Se¢ondary Loop

The 1 kHz reference signal is applied at the same time to the phase comparator and to
the frequency~discriminator and D/A Converter in the Synthesizer n® 1 board. .

The Phase-Comparator and the Frequency Discriminator and D/A Converter also receive
a signal, from the variable-preset divider fitted in the Frequency Selector board,which,in
turn is related to the setting of the communication frequency. However, the secondary
loop is related, as regards the setting, only to the 100 kHz, 10 kHz and 1 kHz controls.

When the frequency of the signal from the variable-preset divider is very different

from 1 kHz (e.g. on frequency change), the Frequency Discriminator and D/A

Converter circuit dellvers a stepped voltage to the alignment varicap of 'rhe VCO' in

the Synthesizer n® 1 board until the feedback circuit is locked.

Thereafter, the VCO in the Synthesizer n® 1 board is controlled by the phase comparator.

The VCO' in the Synthesizer n® 1 board delivers a signal whose frequency is related
to the setting (100 kHz, 10 kHz and 1 kHz controls) and variable from 100.5 to 100, 699 MHz.
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After amplification, this signal is applied :

. to the main-loop mixer

. to the secondary-loop mixer in Synthesizer n® 3 board. Said mixer also

receives a signal at 100 MHz from a crystal oscillator (Synthesizer board
n® 3).

The signal from the secondary-loop mixer in Synthesizer board n°® 3 has a frequency
varying with the setting between 500 and 699 kHz.

The variable-preset divider in the Frequency-Selector board receives the signal from
the Secondary~Loop Mixer and, depending on the setting, carries out a division the .

rank of which can vary from 500 to 699.

The signal from the variable-preset divider has a frequency equal to 1 kHz.

Said signal is applied to the phase comparator if syhth'esizer n® 1 board which also
receives the 1 kHz reference signal. The VCO' in synfhestzer n°® 1 board is confrolled
by the signal from the phase comparator

(C)  Operation of the Ancillary Circuits

The ancillary circuits permit generating :

. A 100 MHz signal in the A2j (MORSE), A3h (AM) or A3j - upper side band modes
of operation. This signal acts as a fixed heterodyne for the transmit and receive
circuits of the MAN-PACK Transceiver.

. A 105 MHz signal in the A3j - - lower sideband mode of operation. This signal .
acts as a fixed heterodyne For the transmit and receive circuits of the MAN-PACK
Transceiver.

. A 2.5 MHz signal which is used in the transmission channel and the reception
channel,

. A1 kHz signal used only on transmission in the A3j (Morse) mode of operation
or on antenna tuning.

In the Morse, AM (A3h) or HSB (A3j upper sideband) modes, a validation signal fed
through the mode selector on the front panel, enables an amplifier (synthesizer n® 3
board) which also receives the 100 MHz signal from the crystal oscilator in synthesizer
n® 3 board. After matching, this signal is used as a fixed heterodyne for the transmission
and reception channels of the MAN-PACK Transceiver. In the A3j lower sideband
mode, the validation signal through the front-panel mode selector, enables a mixer
(synthesizer n® 3 board) which receives :

A signc'ul at 100 MHz from the crystal oscillator in synthesizer n® 3 board.
. Assignal at 5 MHz from the TCXO oscillator.
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The 105 MHz signal from the mixér is applied to a Filter matching circuit in Synthesizer
n° 3 board) which is also enabled by a validation signal.

The 105 MHz signal is also used as a fixed heterodyne for the transmission and reception
channel circuits of the MAN-PACK Transceiver. '

A 2.5 MHz signal from the divider by two in the Synthesizer n® 2 board is used in the
transmission and reception channels of the MAN-PACK Transceiver.

A 1 kHz signal from the divider by 25 in the Synthesizer n® 2 board is used only on
transmission in the A2j (Morse) mode or during antenna tuning.

4.1.2 - General Operation of the Reception Channel, Transmission Channel
and Ancillary Circuits '

—— s e s i ot vt b s o

The recept_io‘n signal at a frequency of 2 to.30 MHz, from the 20 W Amplifier, is applied
to the reception mixer (in the Transmit-Receive Mixer module of the HF head) through
an Input Protection Circuit (HF head) and a 2 to 30 MHz filter in the Transmit-Receive
Mixer module of the HF head. :

~ This reception mixer also receives the variable heterodyne signdl at a frequency of
104.5 to 132.5 MHz, from the Synthesizer (see para. 4.1.1) through a Transmit-Receive
Changeover Device. ' « :

The 102.5 MHz signal from the reception mixer is applied fo the 102.5 MHz filter
in the HF head, through a Transmit-Receive Changeover Device (Transmit-Receive
Mixer module of the HF head)._ '

The resulting 102.5 MHz signal from the reception mixer is applied to the 102.5 MHz filte:
‘and 2.5 ond 102.5 MHz mixer module of the HF head, through the two Transmit-Receive
Changeover devices, a filter and an amplifier which also receives the AGC voltage.

This mixer also receives the fixed heterodyne signal at 100 MHz (operation in the Morse,
AM or USB mode) or 105 MHz (operation in the LSB mode) from the synthesizer '
(see para. 4.1.1.) through an amplifier in the IF and 2.5 and 102.5 MHz module of
the HF head. . '

The 2.5 MHz signal from the mixer is applied to an amplifier through a transmit-receive

changeover device. The arplifier and changeover device are in the IF and 2.5 and
102.5 MHz module of the HF head. - '

The 2.5 MHz signal from the amplifier is applied to :
. An Amplifier and A3h filters device enabled through a m_ode.selecfor device when

operating in the AM mode.

. An Amplifier and SSB and A2j Filters device enabled. through a Mode Selector Device
and a Transmit-Receive Changeover device when operating in the MORSE, LSB
and USB modes.
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The signal from the Amplifier and Filters device is applied, whatever the mode of
operation, to a common amplifier. This amplifier and all the above-mentioned devices

are in the Filter and 2,5 MHz IF board.

The signal from the common amplifier is applied to a second amplifier which also
receives the AGC voltage, through a Transmit-Receive Changeover device. This device
and the second amplifier are in the Filter and 2.5 MHz IF board.

The signal from the second amplifier is applied to :

. An SSB and A2j demodulator when operating in the Morse, LSB or HSB modes.

. An A3h detector, through an impedance matching circuit when opercmng in fhe
AM mode.

Selection is carried out at the output of the demodulator or detector by a mode selector
device, which enables the signal to be directed to the AF circuits.

The SSB and A2{ demodulator, A3h detector, impedance matcher and mode selector

"device are in the Filter and 2.5 MHz IF board.

The signal from the mode selector'device in the Filter and 2,5 MHz IF board is applied
to an amplifier in the AF board :

. either directly when operating in the A3h or A3j modes (AM,LSB or USB)F.
. or through a filter when operating in the A2j (Morse) mode.

Switching is achiéved by two mode selector devices in the AF board.

The signal from the above mentioned ampllfler is applled to the local earphone through -
an amplifier in the AF board and through the "VOL" potentiometer on the control panel.

The remote control ompllﬁer in the AF board is connected in parallel wn‘h the local -
‘earphone.,

4,1,2,2 - Transmlsswn Channel (Plate 8)

When operating in ’rhe A3h or A3j (AM, LSB or USB) bands, the signal from the local
microphone or the remote microphone is applied to filter networks through a Transmit-
Receive Changeover Device and a Mode Selector Device. Both devices and the filter
networks are in the Exciter board.

*When operahng in fhe A2 mode, the 1 kHz frequency from 'rhe Synthesizer (see para.

4.1.1.) modulated at the keying rate, is applied to the filter nefworks fhrough a
mode selector device, -, '

The signal from the filter networks is applled to an amplifier via a variable attenuator.
(in the Exciter board).
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The signal from the amplifier is :

. Applied to a modulator which also receives a 2.5 MHz signal from the Synthe-
sizer (see para. 4.1.1).

. Looped through the variable attenuator by means of a detector and an ampllﬂer
(Exciter board). This circuit is the AF regulating loop.

An SSB signal is delivered by the modulator.

The SSB signal with carrier suppressed is applied to an Amplifier and SSB Filters device
through a Transmit-Receive Changeover Device. Both devices are in the Filter and

2.5 MHz IF board.

The signal from the Amplifier and SSB Filters device is applied to an amplifier (Exciter
board) via an amplifier and a Transmit-Receive Changeover device (arranged in the
Filter and 2.5 MHz IF board). The Exciter-board amplifier also receives a Compressor
Control signal from the peripheral circuits.

In the A3h mode (AM), carrier reinjection is carried out on this amplifier. This carrier
reinjection is a 2.5 MHz signal from the Synthesizer (see para. 4.1.1) enabled through
a Mode Selector Device and an amplifier (Exciter board).

The signal from the amplifier in the Exciter board receiving the Compressor Control and
Carrier Reinjection signals ia a 2.5 MHz signal. The latter is applied to the mixer
contained in the IF and 2.5 and 102.5 MHz module for the HF head through an amplifier
and a Transmit-Receive Changeover device located in the IF and 2.5 and 102.5 MHz
Mixer module of the HF head. This mixer also receives - after amplification - the

Fixed Heterodyne signal at 100 MHz (operation in the Morse, AM or USB mode) or

- 105 MHz (operation in the LSB mode) from the Synthesizer (see para. 4.1.1).

The mixer delivers a signal ot 1025 MHz. The latter is applied to the 102.5 MHz
filter through an amplifier and two Transmit-Receive Changeover devices. The

Transmit-Receive Changeover devices are both located in the IF and 2.5 and 102.5 MHz
module of the HF head. :

The 102. 5 MHz signal from the 102 5 MHz filter is applied to the transmission mixer
located in the Transmit-Receive Mixer of the HF head via a Transmit-Receive Changeover
Device located in the Transmit-Receive Mixer module of the HF head.

The transmission mixer also receives the Variable Heterodyne signal at 104.5 to 132.5 MHz
from the Synthesizer (see para. 4.1.1.) via a Transmit-Receive Changeover Device.

From the output of the mixer the fransmission signal , which is between 2 and 30 MHz is
fed through a 2-30 MHz wide-band filter, then through a pre-amplifier to the 20 W
Amplifier.

M
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The ancillary circuits permit generating :

. An AGC voltage
. A remote-to-local calling signal
. A local-to-remote calling signal

. A changeover signal (transmit Receive).

(A)  Generation of the AGC Voltage

In all operating modes, the signal from the Impedance Matching circuit in the Filter
and 2.5 MHz IF board is applied to an AGC Generating Circuit. The signal from said
circuit is connected fo a matching circuit located in the Peripheral Circuits board.
The AGC signal delivered by said matching circuit is applied to :

. A second amplifier located in the Filters and 2,5 MHz IF board.

. An amplifier located in the IF and 2. 5 and 102.5 MHz Mixer module of the
" HF head.

(B) 'Generation of the Remofe-to—Local Calling Signal

The signal from the remote set fed through ’rhe Ime triggers the call generator located
in the AF board.

The signal from the call generator is opplled to the local earphone via an amplifier in

the AF board.

(C) Generation of the Local-to-Remote Calling Signal

The call generator is enabled by a validation signal fed through the call selector on
the control panel when the former is set to the "CALL-ROEP" position.

The signal from the call generator is applied to the line via an AF amplifier and a *

remote-control amplifier,

(D)  Generation of the Changeover Voltage (transmit Receive)

The order transmit receive from the remote set is applied to a comparator in the AF Board.
The comparator also receives a signal from the current generator.

The comparator output signal is connected to a Transmit-Receive Changeover device
which also receives the Transmit signal from the pressel switch and the Antenna Tuning -
Control Signal.

The Changeover signal is delivered by said device,

The Transmit or Receive signals are validated in the Peripheral Circuits board.,
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The Transmit or Receive ‘validation signals are applied to all the Transmit-Receive T
Changeover Devices.

4.1.3 - General Operahon of the 20 W Amplifier, Antenna Tuning Unit and
Anc1|lory Circuits

The received signal from the Antenna Tuning Circuits is fed through the 20 W
.Amplifier towards the HF unit. v

The transmission channel from the HF unit consists of the 20 W Amplifier circuits and
the Antenna Tuning Unit.

The ancillary circuits of the 20 W Amplifier are the following :

. Power supply circuits.

. Compressor control loops.
The ancillary circuits of the Antenna Tuning Unit are the following :

. Antenna tuning control circuits.
. Antenna tuning feedback control loop.

. Transmission monitoring circuits.

The signal at 2 to 30 MHz, received by the antenna, is applied to the HF unit
through :

. An antenna switch, an harmonics filter (antenna tuning unit) and a transmit -
~ receive changeover device (20 W Amplifier) when the front-panel antenna
switch is set to "50 Q" or VEHICULE.

. A variable inductor, a 20 dB coupler (used during the antenna tuning cycle) -
an antenna switch, an harmonics filter (antenna tuning unit) and a Transmit-
Receive Changeover Device (20 W Amplifier) when the front-panél antenna
switch is set to WHIP or WIRE.

4.1.3.2 - Transmission Channé| (Plate 9)
The transmission signal from the HF Unit, at a frequency of 2 to 30 MHz and of
approximately 1 mW PEP is applied to a first push-pull stage through a phase splitter
preamplifier and an input matching transformer. The signal from the first push-pull
is applied to a second push-pull via an inter-stage matching transformer. The transmis-
sion signal from the second push-pull is applied to a Transmit-Receive Changeover
Device via an output matching transformer and a coupler.

The Transmit-Receive Changeover Device, the coupler, the two push-pull stages and
the three *ransformers and the input preamphfler are mcluded in the 20 W Amplifier.



4-19

The transmission signal from the Transmit-Receive Changeover Device is applied to the
antenna through :

. A coupler and harmonics filter when the front-panel antenna switch is set to

50.Q or VEHICULE.

. An harmonics filter, a coupler, a 20 dB coupler and a variable inductor when
the front-panel antenna switch is set to WHIP or WIRE,

These are included in the antenna tuning unit.

(A) Power Supply Circuits

The BATTERY + voltage is applied to a stabilized power supply via a Current Measuring
Circuit.

The stabilized power supply also receives a transmission control signal.

The stabilized voltage from the stabilized power supply is applied to two push-pull
stages, to the input preamplifier and to two temperature-compensated bias circuits.

The voltage from the first temperature~compensated bias circuit is applied to the first
push=-pull circuit.

The voltage from the second temperature-compensated bias circuit is applied to the
second push-pull circuit.

(B) Compressor Control Loops

The compressor control loops are illustrated in figure 4.6.
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Figure 4. 6 - Theory of operation of fhe Compressor Control Loops

There are three compressor control loops, two confrolllng the output current, fhe
third controlling the power :

" {a) Current Control Loop '

The average current consumption is measured through a Current Measuring Circuit.
The resultant signal is applied to a comparator which also receives a Current reference

wifh a given and constant value.

The error signal from the comporofor is applied to the compressor amplifier located in
the Exciter board

" The error signal therefore is the regulating signal which regulates the power transmitted
by the exciter amplifier.



(b) Output Current Control Loop
A protective circuit is provided to detect excessive output current. Beyond a given
threshold, a signal is generated by the protective circuit and applied to the compressor

amplifier. lts effect is to limit the transmitted power.

(c) Power Control Loop

A signal, related to the transmitted power, is applied to a comparator which also
receives a Power reference signal with a fixed and constant value.

This reference may have two different values, one corresponding to the Normal Power

- (20 W), the other to the Reduced Power (6 W).

The error signal from this comparator is applied to the compressor amplifier located
in the Exciter board. It is the regulation control signal of the transmitted power.

(A) Antenna Tuning Control Circuits

A Programme circuit located in the Peripheral Circuits board is validated by any

change in the communication frequency (10 MHz, 1 MHz, 100 kHz and 10 kHz controls),

any actuation of the pushbutton marked " v " or by switching the transceiver on.
M P ’ Y g

The Beginning-of-Cycle signal is generated by the Programme circuits. This signal
validates :
. The Power Supply Circuits of the antenna tuning unit

. The Antenna Tuning Tone Circuit in the Exciter board, where by a 1 kHz signal
is applied to the earphone.

. The Changeover circuit in the AF board (the MAN-PACK Transceiver is transmitting

during antenna tuning).
The Power Supply circuit generates a signal which validates :

. A logic circuit
. A motor drive circuit
. A Pre-positioning comparator -

. A feedback comparator.
The logic circuit generates 3 signals.

From the beginning of cycle signal the logic enables the prepositioning comparator.



When the variable inductor reaches the "prepositioning" point, the logic circuit
generates :

. A feedback comparator validating signal

. An end-of-prepositioning signal.

When inductor is tuned, the logic circuit generates the End-of-Cycle signal. The latter
is applied to the Programme Circuit (Peripheral Circuits board) whlch inhibits the whole
antenna tuning system after a given fixed time.

The logic circuit receives a signal from the motor drive circuit. This circuit. is
included in the antenna tuning control loop.

(B) Antenna Tuning Feedback Control Loop

The variable indictor is mechanically linked to the Wiper of the antenna tuning
potentiometer and antenna tuning driving motor.

From the beginning of the cycle, a fixed and well-defined reference voltage, together
with the voltage from the antenna tuning potentiometer-wiper are applied to the
prepositioning comparator. The error signal from the preposmomng comparator is
applied to the logic circuit.

The signal from the logic circuit is appliedto :

. The motor drive circuits which cause the motor to rotate. The variable-inductor
value and the antenna potentiometer wiper position "follow" the rotation of the
“motor. K ’

When the veriable mducfor reoches the preposmonmg part, the feedback confrol
cycle begins. ‘ -

Two voltages VR (reflected voltage) and VD (direct voltage) from the 20 dB coupler
(in the transmission channel and the reception channel), are applied to a discriminator
via a phase-shifter. The two signals from the discriminator are applied to the feedback
control comparator. The error signal from fhe feedback control comparator is applied
to the logic circuit.

The signal from the logic circuit is applied :

. To the motor drive circuit, which causes the motor to rotate. The motor drives
the variable inductor unhl it reaches ifs exact tuning value. The feedback
comparator detects the tuning of the variable inductor and sends to the logic
~circuit a signal in order to reverse the direction of rotation of the motor.

The logic circuit then delivers to the programm the signal "end of cycle".
Owing to its.inertia the inductor swings about the exact tuning value.

" The amplitude of such swing is decreasing without ever being nill.



After reception of the signal "end of cycle" the programm circuit inhibits all the
antenna tuning system with a fixed time delay determined by the programm
circuit.

(C) Transmission Monitoring Circuits

A signal from the coupler is applied to a matching circuit (in the Peripheral Circuits
board) when the system is on transmission.

Said circuit also receives a validation signal from the battery.
In case of faulty operation of the :

. transmission circuit

. battery
an inhibition signal is generated by the matching circuit.
This signal prevents re-transmission of speech to the earphone.

4.1.4 - Generdl Opero’riorl of the d.c. Voltage Generating Circuits

The MAN-PACK Transceiver is fitted with a Converter unit which generares the d.c. volt-
ages required. The Converter unit is powered from the baﬂery box.

The MAN-PACK Transceiver is also fitted with a charger unit to charge the batfenes from
an external d.c. source which may vary from + 10 to + 32V. :

The charger unit is included in the battery box .

(A} Converter

The block diagram of the Converter unit is shown in figure 4.7.

[BATTERY

UNIT _ ’ A | . -22V
|OFF - DC .-+ 3V
| 2ol | cropeer |} convERTER ] Voltage il NQFpRY
_E_-- ON Generating - - 6V
o Circuits : > +10 V

- Control | pe GULATOR =

signal
CONVERTER UNIT

Figure 4.7 - Block Diagram of the Converter unit .
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The +14.5 Volts d.c. voltage from the Battery unit is applied via an "ON" "OFF"
switch to a chopper included in the Converter unit. The signal from the chopper is
applied to a converter delivering a signal applied to the D.C. Voltage. Generating Circuits. -
The D.C. voltage generating Circuits deliver the following voltages :
- 22 V (two generating circuits)

. + 3V (two generating circuits)

L+ 6V

. +10V
These voltages are distributed as required to the various sub units composing the

MAN-PACK Transceiver.

‘The Converter and d.c. voltage generating circuits are included in the Converter
umf

The + 10 V voltage from the D.C. Voltage Generating CerUI’rs is applied to a
regulator located in the Converter unit,
The control signal from the regulator is applied to the chopper.

. This circuit constitutes the control loop of the Converter unit,

(B) ' Charger

The block dlcgram of the Charger is shown in figure 4. 8
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Figure 4.8 - Block Diagram of the Charger. _‘
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The battery is charged from an external d.c. source which can vary from + 10 to + 32 V.
Battery charging does not affect operation of the MAN-PACK Transceiver.
The external d.c. voltage (+ 10 to 32 V) is applied :

. To a switching circuit

. To a driver circuit (multivibrator) causing the former to operate.

The signal from the multivibrator is applied to a comparator which also receives the
signal from a Current Measuring Circuit.

As soon as the external source is applied to the Charger unit, the comparator delivers
a control signal applied to a switching device. This causes the Voltage Generating
circuit to be powered from the external d.c. source.

The amount of energy stored by the voltage generating circuit is sensed by the current
measuring circuit, which, at a given value of current generates a signal which causes
the comparator to change state, and thereby causing the switching circuit to disconnect
the voltage generating circuit from the external supply.

The voltage generating circuit now discharges the stored energy into the batteries.
(Chopper blocking period). The rate of charge is controlled by the multivibrator. Once
the Voltage Generating circuit is discharged, the next cycle is initiated on occurrence
of the signal originating from the driver multivibrator.

See Page 3-4 and 3-5 for additional information, on battery use.



4. 2 - DETAILED OPERATION

4. 2. 1 - Detailed Operation of the Synthesizer

4, 2. 1. 1 - Generation of the 5 MHz, 2.5 MHz, 25 kHz and 1 kHz

All the reference signals are generated from the TCXO Temperature Compensated
Crystal Oscillator which delivers a sinewave signal with a peak-to~peak amplitude

of 220 mV and a frequency of 5 MHz (Plate 10). -
This signal is applied : |
. To terminal A5 on Synthesizer Board No. 3

. To termindl B4 ‘on Synthesizer Board No. 2 (Plc’re 14) and is directly
connected to terminal 3 on the Divider by Two module Z02 (Plate 15)
which operates as follows.

The 5 MHz signal is applied to the interface transistor Q01, common emitter configu-
ration,

The signal from the collector. of transistor QO] triggers an EcCles-Jdrdan type circuit
consisting of transistors Q02 and QO3 and the associated circuits.

The signal from the Eccles-Jordan circuit is applied fo output terminal . S2 via output
matching transistors Q04 and QO05, cascode-connected.

The signal appearing at output terminal S2 is a square signal, with a p.r.f. of 2.5 MHz.

Anofher output signal from the Eccles-Jordan circuit is filtered by LO1, CO02 and CO3.
The frequency of the sinewave signal appearing at output terminal S1 is 2.5 MHz,

The 2.5 MHz control signal from the Exciter board operates, when active (on re-
ception in the A3 mode) transistor Q01 (Plate 14), which causes the 2.5 MHz sinewave
signal fo appear ot terminal'A2 of  Synthesizer board No. 2 (Plate 14), This sugnol is
used in the transceiver.

The square wave signal with a p.r.f. of 2.5 MHz is the clock signal of the first flip~
flop of the Divider by 100 (Plate ‘14). '

" The dlvlder by 100 dehvers a-25 kHz: sxgnal whtch is used as a reference signal in the main
loop

This divider by 100 consists of :
. A-divider by four

. Two dividers by five



The divider by four consists of the flip-flops 1 and 2 of the module Z04.

The signal from output Q of flip~flop No. 2 in module Z04 acts as a clock signal for
the first divider by five. The p.r.f. of this clock signal is 625 kHz.
The first divider by five consists of : _
. Flip-flops Nos. 1 and 2 of module Z05
. Flip=flop No. 1 of module Z07
. NOR gate No. 1 of module Z06
“Note : Owing to the presence of 3 flip~flops, this counter can divide by up to 8(23).

However, the NOR gate permits, on the fifth pulse, the resetting of the counter
to zero and thus restoring it in its initial position.

The signal from the output Q of flip-flop No. 1 of module Z07 acts as a clock signal
- for the divider by five. The p.r.f. of this clock sognal is 125 kHz.

The second divider by five consists of :
. Flip=flop No. 2 of module Z07
. Flipflops Nos. 1 and 2 of module Z11
. NOR gate No. 4 of module Z06.
The output signal from terminal 11 of the module Z06 is shaped through the differ-
entiator network (R17 and C16).This signal is then applied to the matching circuits
consisting of two NOR gates Nos 2 and 3 of module Z06 (used as an inverting
qmpllfler)
The pulsed signal, with the following characteristics 3
.. PRF equal to 25 kHz
Pulse Iengfh equal to 2 ps, originates from outpu’r 4 oF module Z06,
and is applied to :

. A frequency discriminator (module Z12) performing fhe 'alignment"
- function of the VCO oscillator.

. A phase comparator (module Z03) performing the feedback control function
of the VCO oscilquor

The 1 kHz 5|gnql requnred for operation of the secondary loop originates from a divider
by 25 which, in turn, is friggered by the pulsed signal with a p.r. f. equal to 25 kHz
(Plate 14). N

This divider by 25 consists of two dividers by five,

The signal with a p.r.f. of 25 kHz from the Q output of flip-flop No. 2 in module
Z11 is the clock signal of the first divider by five.



The first divider by five consists of :

. Flip-flops Nos. 1 and 2 of module Z13,
. Flip-flop No. 1 of module Z16,
. NOR gate No. 1 of module Z14,

The pulsed signal with a p.r.f. of 5 kHz, from the Q output of flip-flop No. 1 of
module Z16, is the clock signal of the second divider by five. .

This second divider by five consists of :

. Flip~flop No. 2 of module Z16,
. Flip-flop Nos. 1 and 2 of module Z21,
. NOR gate No. 4 of module Z14,
The output signal from terminal 3 of module Z14 is shaped through the differentiator

network (R23 and C24), then amplified by the NOR gate No. 3 of module Z14
(used as an inverting amplifier).

The pulsed signal, with the following characteristics :

. Negative pulse,
. PRF equal to 1 kHz,
. Pulse length between 3 and 4.5 us, originates from output 11 of module Z14,

This signal is applied to :

. Output terminal A7 of Synthesizer No. 2 Board,

. A matching circuit consisting of the NOR gate No. 2 of module Z14
- inverting the waveform of the signal.

This signal, from the NOR gate No. 2 of module Z14 has the same characteristics as
those mentioned above but is "inverted" (positive pulse).

The output signal from terminal 10 of module Z14 is applied to terminal Aé of Synthe-
sizer No. 2 Board.

These two signals are necessary for correct operation of the secondary loop
(see para. 4.2.1.4).

A 1 kHz pulsed signal originates from output Q of flip-flop No. 2 of module Z21,
then filtered by R24, R25, R26, C22 and C23. Following this filtering, a 1 kHz
sinewave signal appears at terminal B9 of Synthesizer Board No. 2. This signal is
used in the transceiver.
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Both signals 6riginate from a crystal oscillator in the Synthesizer Board No. 3 (Plate18).
Said oscillator operates as follows (Plate 22) :

The crystal YOI, operated in the series mode, is connectedto the emitter of transistor Q01 via
terminal 2 of the 100 MHz Oscillator Module and to the emitter of transistor Q02 via
terminal 6 of the 100 MHz Qscillator Module.

The oscillator proper consists of transistors Q01 and Q02 and the associated-circuits.
This oscillator is of the selective feedback Qmiﬁel?,.vcoupled-j'xpeﬁ.

The oscillation frequency is set exactly to 100 MHz by the two variable capacitors
C13 and C15 (Plate 18).

The signal from the collector of transistor Q02 is applied to the base of the interface
transistor Q03 operating as an amplifier.

The signal from the collector of transistor Q03 is applied to the primary of the impedance
matching transformer TO1. -

The 100 MHz signal from the secondary of TO1 is applied, via terminal 14 of the
100 MHz Oscillator Module to :

. Terminal 6 of the 100 MHz Amplifier Module (generation of the fixed-
heterodyne signal with a frequency equal to 100 MHz).

. Terminal 6 of the 105 MHz Mixer Module (generation of the fixed-
heterodyne signal with a frequency equal to 105 MHz).

. Terminal 11 of the 100 MHz Amplifier Module (generation of the signal
required for correct operation of the Secondary Loop ).
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When the mode selector switch located on the front panel is set to one of the three .
positions MORSE, HSB, or AM, the -6V d.c. supply voltage from the Converter is
applied to terminal B5 of - Synthesizer Board No. 3 (Plate 18).

This voltage, fi.lyfe_red by RO3 and CO5 (Plate 18) is applied to terminal 8 of the
100 MHz Amplifier Module enabling operation of the amplifier, due to the presence
of a suplly voltage. .

The 100 MHz Amplifier (Plate 21) consists of transistors Q10 and Q11 and the associ~
ated circuits. It receives the signal (terminal é) delivered by the 100 MHz Oscillator
Module. An amplified signal appears at output terminal 1 of the 100 MHz Amplifier
Module and is directly applied to terminal 16 of the Filter Matching Module

(Plate 18), :



The matching circuit (Plate 19) only consists , in this particular case, of transformer
.T02 and resistor R17.

A 100 MHz signal appears at terminal 15 of the Filter Matching Module and is applied
directly to output terminal A3 of Synthesizer Board No. 3 (Plate 18).

“:l'his signal is used in the transceiver.

When the mode selectoron the front panel is in the LSB position, the -6V d.c. supply
voltage from the Converter unit is applied to terminal A4 of: Synthesizer Board

No. 3 (Plate 10).
This voltage, filtered by RO1 and CO3 (Plate 18), is applied to :

. Terminal 11 of the 105 MHz Mixer Module, enabling operation of the
mixer, owing to the presence of a supply voltage.

The 105 MHz Mixer operates as follows : (Plate 20)

The 100 MHz signal from the 100 MHz Oscillator is applied, via input terminal 6 ,
to a matching amplifier consisting of transistors Q01 and Q02 and the associated circuits.

A 100 MHz signal from the collector of transistor Q01 is applied to the primary of
transformer TOT, ' o :

The 5 MHz signal from the reference signal generating circuits (see para. 4. 2. 1. 1)
- is applied via input terminal 8 to a matching amplifier circuit consisting of transistor
Q03 and the associated circuits. '

The 5 MHz signal is applied to the centre-tap of transformer T02,

Mixing takes place in transformers TO1 and T02 and diodes CRO1 to CR04 (ring modu-
lator). :

The secondary of transformer T02 delivers a 105 MHz signal and a component at 95 MHz.
This signal appears at input 10 of the Filter Matching Module.

The matching circuit (Plate 19) consists of transistor amplifiers Q01 and Q02 and the
associated circuits. '

The output signal from output terminal 13 is applied to a filtering device (Plate 18)
which consists of a crystal filter FLOT and the associated circuits. It permits suppressing
spurious components and passes only the fundamental frequency (F = 105 MHz). The
filter input and output are mafched through variable capacitors CO1 and CO2.

The signal from this filter is applied to input terminal 3 of the Filter Matching Module.
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The matching circuit (Plate 19) consists of transisfor amplifiers Q03, Q04, the associ-
ated circuits, and transformer TOT.

The 105 MHz signal from output terminal 15 of the Filter Matching Module , is
applied directly to terminal A3 of Synthesizer Board No. 3 (Plate 18).

This signal is used in the fransceiver.

C) Generation of the signal required for correct operation of the secondary loop

(Plate 21)

The 100 MHz signal appearing at terminal 11 of the 100 MHz amplifier module is -
applied to an amplifier consisting of transistors Q01, Q02 and their associated circuits.

The output 100 MHz signal appears at terminal 16 of the 100 MHz Amplifier Module.

Said signal is required for correct operation of the Secondary Loop.

The operation of the Main Loop is described in nine sub-paragraphs as follows :

(A) Operation of the voltage controlled oscillator by a feedback loop (main loop)
IIVCOII . ]

(B) Operation of the amplifier amplifying the output signal of the VCO feed into
the loop.

(@) Operation of the main-loop mixer (mixing of the signal from the VCO and a
signal from the secondary loop).

(D) Operafion of the divider by four (division of ‘the frequency of the signal
from the main-loop mixer).

(E) Operation of the divider by 10 or 12 (division depending on the order to divide
by ten or twelve, divides the frequency of the signal from the divider by four.
The order to divide originates from the variable preset divider, see sub-para. F).

(F) Operation of the variable preset divider (which generates a division "rank"
and the divide by 10 or 12 order, depending on the setting 100 kHz, 1 MHz,
and 10 MHz, in order to obtain a signal of frequency 25 kHz

(G) Operation of the frequency discriminator generating an ALIGNMENT (search)
signal resulting from the difference between a reference frequency (25 kHz) -
and a frequency from the variable-preset divider. This search signal becomes
stabilized and is stored once the frequency from the variable preset divider is
equal to the 25 kHz reference frequency.

(H) Operation of the phase comparator generating a feedback control error signal
resulting from the comparison between the reference signal and the signal from
the variable preset divider. This error signal controls the phase of the VCO
oscillafor,



) Operation of the sub-band control device. The signal from this device also pre-
‘positions the VCO oscillator.

The VCO oscillator is located on the VCO board fitted in fhé HF Unit.

This is a Colpitts type oscillator. The variation in oscillation frequency is achieved
by variation in the d.c. control potential across the varicaps.

This oscillator consists of a field effect transistor Q401, source-follower configuration,
its associated circuits, and the tuned inductor L406 with the three varicaps CR403
CR404, and CR405.

The feedback control voltage, filtered by inductor L402, L404 and capacitor C403,
controls the varicap CR40O5. A corrector network (Plate 10), located in the feedback
control network consists of resistors R101, R102, capacitor C101 and diodes CR101
and CR102.

The alignment control voltage, filtered by inductor L403 controls the varicap CR403.
A corrector network located in the alignment circuit consists of resistors R401, R402,
capacitor C401 and diodes CR401, and CR402.

The sub-band pre-positioning voltage, filtered by capacitors C402, C405, and C4H
confrols the varicap CR404 and the alignment varicap CR403.

DC insulation between the varicap CR405 and the varicaps CR403, CR404 is ensured
‘by capacitor C414,
Capacitors C407 and C412 provide :
. DC insulation between the varicaps and the transistor oscillator Q401
. AC coupling between transistor Q401 and the tuned circuit.

This voltage~conirolled oscillator delivers a signal whose frequency varies from 104.5
“to 132.499 MHz depending on the setting (2 MHz to 29.999 MHz).

NOTE : Depending on the setting, the sub-band Control voltage pre-positions the
oscillator :
. in the low sub-band from 104.5 to 122.499 MHz (setting 2 to 19.999 MHz)
. in the high sub~bhand from -122.5 to 132.499 MHz (setting 20 to 29.999 MHz).
" The signal with a frequency varying from 104.5 to 132.499 MHz depending on the

setting (originating from the"source” of the field effect transistor Q401) is applied to the
amplifier via capacitor C416,



The amplifier is located on the VCO board of the HF unit.

This amplifier consists of a "MOS" tetrode type transistor Q402, common source configu-
ration, and its associated circuits. It receives the signal from the VCO oscillator.

The output signal originates from inductor L406 inserted between the drain of transistor
Q402 and the d.c. supply voltage (+9.5 V stabilized).

The amplified signal, the frequency of which varies from 104.5 to 132.499 MHz with
the setting (2 to 29.999 MHz), appears at terminal 9 of connector J101 in the HF Unit
(Plate 10).

The Main-Loop Mixer is located in the Main-Loop Mixer module included in the
Synthesizer Board No. 1.

_ The signal, the frequency of which varies from 104.5 to 132.5 MHz with the setting
(2 MHz to 29.999 MHz) delivered by the amplifier (see sub~para. B) is applied to
terminal 6 of the Main~Loop Mixer.

The resultant signal is applied to a matching amplifier consisting of transistors Q02, Q03
and the associated circuits, and the matching transformer T02. '

A signal, the frequency of which varies from 104.5 to 132.499 MHz with the frequency
setting, appears across the primary (1 ond 2) of transformer T03.

A signal from the secondary loop, with a frequency varying from 100.5 to 100.699 MHz
with the setting of the controls " 100 kHz", "10 kHz" and "1 kHz", is applied to the
primary (1 and 2) of transformer T04 via terminal 16.

NOTE : By way of indication, the frequency of the signal from the secondary loop
- versus the setting of the controls 100 kHz, 10 kHz, and 1 kHz, is given in
the table below.



100 kHz setting 10 kHz setting 1 kHz setting Frequency of signal
from secondary loop
0 0 0 100.5 MHz
0 5 0 100.550 MHz
! | 0 0 100.600 MHz
1 9 9 100.699 MHz
2 0 0 100.5 MHz
3 9 9 100.699 MHz
4 0 0 100.5 MHz
s 9 9 100. 699 MHz
I 0 0 100.5 MHz
7 9 9 | 100.699 MHz
8 0 0 100.5 MHz
9 | 9 9 100.699 MHz

Mixing takes place in the transformers 703, T04 and the diodes CRO1 thru CRO4.

The network used is a typical ring modulator configuration.



The signal, the frequency of which varies from 4 to 31.8 MHz with the setting (2 to
29.999 MHz) originates from the secondary of transformer T03. It is applied to a matching
amplifier, consisting of transistor Q01 and its associated circuits, via a filter consisting
of inductor LO1 and capacitors C09, C10 and C11. The output signal, the frequency of
which varies from 4 to 31.8 MHz is delivered by the collector of transistor QO1. It is
applied to the output terminal 9 via the matching transformer T1 and capacitor C03.
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The signal, the frequency of which varies from 4 to 31.8 MHz with the setting, deliver-
ed by terminal 9 of the Main-Loop Mixer module is applied to terminal 8 of the "divide
by 4" module (Plates 11A and 11B)

Actually, the divider by four consists of two dividers by two connected in cascade.

The signal from terminal 8 of the Divider by Four module is applied to the base of inter-
face transistor QO1, common-emitter configuration.

The signal from the collector of transistor QO1 triggers the first divider-by two. The
first divider by two is an Eccles-Jordan type circuit consisting of transistors Q02 and
Q04 and its associated circuits.

The signal, the frequency of which varies from 2 to 15.9 MHz with the setting, origi-
nating from the collector of transistor Q04, triggers the second divider by two. The
second divider by two is an Eccles-Jordan type circuit consisting of transistors Q03
and Q05 and its associated circuits.

The signal, the frequency of which varies from 1to 7.95 MHz, originating from the

collector of transistor Q05 is applied to output terminal 6 ‘of the Divider by Four
module.
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The Divider by 10 or 12 (module Z04) is located in Synthesizer Board No. 1.

A divider of this type is shown diagrammatically in figure 4.9.



The signal, the frequency of which varies from 1 to 7.95 MHz with the frequency setting,
is the clock signal of the four flip-flops of moduie Z04.

From Divider by 4
Command C
(or order to divide by 10 or 12)

+3V

204

R

+6V>__m_______.l

To Q11 and Q12
(O_utpuf)

I;riréure 4, 9 - Schematic Diagram of the Divider by 10 or 12.



(a) In a division by 10, the command C (zero level) from the variable preset divider
(see sub-para. 7), drives transistor Q13 to cut-off.

A logic level 1 is applied to one of the two inputs of AND gate No. 2. On com -
pletion of counting, a logic level one is applied to the second input of AND gate
No. 2 via NAND gate No. 1 in module Z03. Input D of flip~flop No. 2 is forced
at a logic level one, while the other D inputs of flip-flops 1, 3 and 4 are af logic
level zero. : ' '

The state of the four flip-flops during counting is shown in the table below (the sign X
shows a change in state).

Clock pulses | Flip-flop Flip-flop Flip-flop Flip-flop

No. 1 No. 2 No. 3 No. 4
1 X - X X
2 X X X -
3 | X X X X
4 - X X X
5 X - X X
6 ~ X - X
7 X - X -
8 X X - X
9 - X X -
10 - - X -
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The counting by 10 is illustrated by the timing chart in figure 4. 10.
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Figure 4.10 - Timing Chart of a Counting by Ten




(b) In a division by 12, the command C from the variable preset divider (see sub-
- paragraph F) at logic level one, causes transistor Q13 to conduct."

_A logic level zero is applied to one of the two inputs of AND gate No. 2. On
completion of counting or just before the beginning of counting, input D of flip-
flops Nos. 1, 2, 3, and 4 are at logic level zero.

The state of the four flip~flops during counting is shown in the table below (the sign X
shows a change in state),

Clock pulses Flip-flop Flip-flop Flip-flop . Flip~flop
~ No. 1 No. 2 No. 3 No. 4
1 X X X -
2 X - - -
3 X X - -
4 X X X -
5 X X X X
6 - X X X
7 X - X X
8 - X - X
9 X - X -
10 X X - X
11 - X X -
12 - - X X

. ot



The counting by 12 is illustrated by the timing chart in figure 4. 11.
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Figure 4. 11 - Timing Chart of the Counting by Twelve
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The output signal from the divider by 10 or 12 is applied to output terminal A12 of
- Synthesizer Board No. 1 via an interface device consisting of transistors Q11 and Q12
and their associated circuitsmounted in a-cascode configuration,
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The variable preset divider in the main loop consists of the following modules :
. Z11 (Divider by Ten) |
. Z12 ( NOR gate and inverter circuit)
. Z13 (two flip~flops)
. Z07 (four NOR gates)
. Z05 (two NOR gates)

These modules are located in the Frequency Selector Board.

The Divider by Ten is shown diagrammatically in figure 4. 12

2 6 7 1
4 5
A Clock ? L
140—>o,—c
|/

13 - - : -

Clock enable LD o D oL D o LlotdD o D Q 12

;N _{H__] [ {H. . _] I 1, NN R 1 Output
_ RQ_ RQ_ RQd RQ_. RQ;

15 | | | )| |

Zero Reset .

Figure 4. 12 - Diagram of the Divider by Ten of the Variable-Preset Divider.
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This counter by ten advances on each clock pulse, which permits enabling, i.e, ob-

taining a logic level one at the output of each of the ten AND gates, the inputs of
which are inverted on each clock pulse.

Only one output is at logic level one, thenine others being at logic level zero.

The table below shows :
. The gate enabled (sign X for enable)

. The output logic level appearing at each terminal of the module, versus
the clock pulses.

NOTE : Output terminal 12 is unused
Terminal 14 is the input of the clock circuit

Terminals 13 and 8 are at logic level zero

Terminal 15 is the input of the reset circuit.
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of
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of
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Clock Pulse
Gate | Enable
Log. lev.
1 terminal
1
Gate E{nablev
Log. lev.
2 terminal
2
Gate | Enable
Log. lev.
3 terminal
6
Gate | Enable
Log. lev.
4 terminal
7
Gate | Enable
Log. lev.
5 terminal
11
Gate | Enable
Log. lev.
é6 terminal
3
Gate | Enable
| Log. lev.
7 terminal
5
Gate | Enable
Log. lev.
8 terminal
4
Gate | Enable
Log. lev.
Q terminal
9
Gate | Enable
Log. lev.
10 terminal
10




The variable-preset divider is s}.\own diagrammatically in figure 4, 13.

o : fq___< Divider by 10 or 12
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Figure 4.13 - Diagram of the variable-preset divider.



The signal from the divider by 10 or 12, applied to terminal 14 of module Z11, is the
clock signal of the five flip-flops composing the divider by 10 (module Z11).

The quoted numeral (figure 4. 12) opposite the output terminals of module Z11, indi-
cates the number of clock pulses required fo cause a logic level one to appear at the
proper output terminal, the latter being active (the cycle is repeated every ten pulses).

The signal from terminal four is at a logic level one on the second clock pulse, the
12th clock pulse, the 22nd clock pulse, and so on, so long as a logic level one does
not appear af terminal 15 (counter reset) of module Z11. This signal is the clock pulse
applied to the enabling device consisting of flip-flops 1 and 2 of module Z13.

The 10 MHz selector, depending on its position "Q%, "1" or "2", selects the output
Q or Q of flip-flops 1 and 2 of module Z13 and applies the corresponding logic leve!
to the input terminal 13 and 12 of module Z12,

For the zero reset signal of the counter-by-10 (module Z11) to be active (logic level
one), the signal applied to the three inputs of the NOR gate of module Z12 must be
at logic level zero. ' a

Depending on the setting of the 10 MHz selector, the inputs 12 and 13 of the NOR
circuit of the module Z12 are pre-positioned to logic level zero as follows :

Setting of Logic level of terminal Logic level of terminal
10 MHz 13 of module Z12 12 of module Z12
Selector
at logic level zero when at logic level zero when
0 signal Q from flip~flop signal Q from flip-flop
No. 1 of Z13 is at logic No. 2 of Z13 is at logic
level zero level zero
at logic level zero when at logic level zero when
1 signal Q from flip-flop signal Q from flip-flop
No. 1 of Z13 is at logic No. 2 of Z13 is at logic
level zero level zero
at logic level zero when at logic level zero when
2 signal Q from flip-flop signal Q from flip-flop
No. 1 of Z13 is at logic No. 2 of Z13 is at logic
level zero level zero

The enabling of inputs 12 and 13 of NOR circuit in module Z12 versus the clock
pulses from the Divider by 10 or 12 is shown in the timing chart of figure 4. 14,




Clock pulse of the Divider by 10 or 12, 1 3 4
: b
j [ '

Q output of flip-flop 1 of L13 or 1y
terminal 13 of 212 when the 10 MHz
selector is set to zero or one.

«0y

Q output of fiip-flop 2 of 213 or «1»
terminal 12 of Z12 when the 10 MHz
selector is set to zero.

«0»

Q output of flip-tlop 2 of Z13 or «1»
terminal 12 of Z12 when the 10 MHz
selector is set to one or two «0y l

Q output of flip-flop 1 of Z13 or «1»
- terminal 13 of Z12 when the 10 MHz
selector is set to « 2 ». 0

Logic level zero at
12 & 13 of 712
from 2 to 9.9 MHz

Figure 4.14 - Enabling Timing Chart.

| —

| Logic level zero ot | Logic level zero at
12 & 13 of 212 12813 0f 712

| from 10 to 19.9MHz | from 20 to 29.9 MHz

The third input of the NOR gate of Z12 is related to the position of the 1 MHz selector.
On the clock pulse corresponding to this position, a logic level one appears at terminal
8 of Z12, producing a logic level zero on the third input of the NOR gate of Z12.

When the 3 inputs of the NOR gate of Z12 are at the logic level zero, a logic level
one appears at output terminal 10 of module Z12, causing the flip~flops of the divider

by ten (module Z11) to be reset to zero.

The Main-Loop Reset signal is consequently at the logic level one, shaped by the
monostable multivibrator consisting of NOR gates (1 & 3) and resistors R05, R08 and

capacitor C12.



As the Main-Loop Reset signal is at level one, it causes the flip-flops 1 and 2 of
Z13 to be reset to zero.

All the device is restored to the initial state; the occurrence of a signal from the divider
by 10 or 12 initiates a new cycle.

The command C or division rank is generated as follows.

The Main-Loop Reset signal at level one (start or end of counting) drives the input "a"
of the NOR gate of module Z05 to logic level zero. The input "b" is related to the
setting of the 100 kHz selector. So long as the output terminal of the divider by ten in
module Z11 is not at logic level one, a logic level zero appears at the input "b" of the
NOR gate of Z05, the "command C" signal is at logic level one which then corre -
sponds to a division by 12 of the divider by 10 or 12.

When a logic level one appears at terminal "b" of the NOR gate, the Command C
signal changes over to logic level zero. This level locks the two NOR gates of module
Z05. The Command C signal remains at logic level zero, whatever the logic level of
terminal "b" of the NOR gate in module Z05.

The generation of Command C versus the setting of the 100 kHz selector is shown by
the timing chart in figure 4. 15.

Start of counting
Clock pulse from
Divider by 10 or 12. } !

100 kHz selector in Division by 10 (Command €=:0) ‘

«0>» or «1st» position. ] ]
¥

100 kHz selector in Pivision by 12 -

«2nd» or «3rd» position. (Command (= ‘1

Division by 12' ‘
(Command (=) )l

Division by 10 (Lommund (=0)

100 kHz selector in
«4th» or « 5th» position.

Division by 10 (Command (== 0)

100 kHz selector in
«6th» or « 7th» position.

100 kHz selector in
«8th» or « 9th» position.

Division by 12 -

(Command (=1 )’

Division by 1221,

Division by 10°

(ommand €= 0]

3

(Command (=1}

Division by 10 ’

{Command_( = 0)

Figure 4. 15 - Timing Chart of the Generation of Command C or Order to Divide.



The frequency discriminator and digital-to-analog converter are located in Synthesizer

Board No. 2, and consist of modules Z12, Z15, Z17, and Z22.

The frequency discriminator and digital-fo-analog converter are shown diagrammatically
in figure 4. 16.

D Q) D Q p
[ My i $R21
Q Q
RQ R I
212 (17
Z15 S
Fo
| — v
C
Binary encoder
Z17

D/A Converter
722

Alignment
1 Error

To VCO

Fig. 4. 16 - Diagram of Frequency Discriminator and D/A Converter



The purpose of the frequency discriminator and D/A converter is to supply an Alignment
(Search) signal to control the VCO.

The signal with a fixed frequency (Fr) equal to 25 kHz, from the divider by 100 (in
Synthesizer Board No. 2) is the clock signal of flip-flop No. 1 and the zero reset signal
of flip-flop No. 2 in module Z12. :

The signal at the frequency Fo from the variable preset divider is the clock signal of
flip-flop No. 2 and the zero reset signal of flop-flop No. 1 in module Z12.

If the fixed frequency Fr is higher than the frequency Fo, the output Q of flip-flop
No. 1 changes its state on each pulse while output Q of flip-flop No. 2 remains con-
tinuously af level zero. The signal appearing at output Q of flip-flop No. .1 is retrans-
mitted to the binary counter (module Z17) via the NOR gate and the inverter circuit
in module Z15. This signal is re-shaped via resistor R21 and capacitor C17.

If the frequency Fo is higher than the fixed frequency Fr, the output Q of flip-flop
No. 2 changes its state on each clock pulse, while output Q of flip~flop No. 1
remains continuously at level zero. The signal appearing at the output Q of flip~flop
No. 2 is retransmitted fo the binary counter (module Z17) via the NOR gate and

inverter circuit in module Z15. This signal is re-shaped through resistor R21 and capa-
citor C17.

When the frequency Fr is equal to the frequency Fo, both flip-flops remain in the
Reset position. The output Q of the two flip-flops remains at level zero.

The binary counter (module Z17) is a 7-bit counter providing different combinations

depending on the number of clock pulses 27 (128).

The clock signal from the binary counter are connected fo the D/A converter (Plate17)
(module Z22).

The D/A converter transforms the binary data from the counter into stepped voltage.

The Alignment Search voltage originates from the D/A Converter. This stepped voltage
can provide up to 128 steps at the most. ,

This stepped voltage controls the VCO oscillator.

The phase comparator is located in Synthesizer Board No. 2. It consists of module Z03,
transistors Q02, Q03 and the associated circuits (Plate 14).

The signal with a fixed frequency equal to 25 kHz is applied to the base of the interface
transistorr Q01 (Plate 16) in a common emitter configuration, via input terminal "1" of
module Z03. The signal from the collector of transistor Q01 is applied to a sawtooth
generator consisting of transistors Q02 to Q04 and the associated circuits. Transistors Q3
and Q4 in an emitter-follower configuration act as an interface stage.



The sawtooth appearing at output terminal "15" of module Z03 is synchronized at the
frequency 25 kHz.

This principle is shown in figure 4. 17,

. ) —
Signal at 25 kHz ' H

Signal appearing at output
terminal 15 of module Z03

-

Figure 4. 17 - Synchronization of the sawtooth

The sawtooth signal from terminal 15 of module Z03 is applied to ’rhe sampling (MOS})
fronsusfor Q02 (Plate 14).

When the ML RESET signal from the variable preset divider appears at terminal A9 of
Synthesizer Board No. 2, the sampling transistor Q02 conducts. Capacitor C13 charges
instantaneously at the sawtooth instanteneous value. When the ML RESET signal disap-
pears, the sampling transistor Q02 is cut off. The voltage across C13 is stored.

The voltage across capacitor C13 is applied to the temperature compensated amplifier
device consisting of transistor Q03 (Plate 14) and transistors Q07 to Q09 and the associ-
ated circuits (Plate 16).

The signal from the emitter of transistors Q08 and Q09 (Plate 16) is filtered in order to
suppress the 25 kHz component. The voltage at terminal 10 of module Z03 is the
Feedbock Control Error signal.

NOTE : When the device is locked the voltage across C13 is a constant voltage which
no longer varies on the occurrence of the ML RESET signal.
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The generation of the Feedback Control Error signal is shown in figure 4. 18.

The Feedback Control Error signal drives the VCO voécill‘afor.

25 kitz Sigoal

Synchronized
Sowlooth Signals

£ivee Signal

Figure 4. 18 ~ Generation fo the Feedback Control Error Signql .



I) Operation of the Sub~band Control Device (Plates 10 and 24)

The VCO is pre-positioned in one of two sub-bands depending on the setting.

The first, or low sub-band, pre-positions the oscillator when the setting is within 2 and
19.9 MHz.

The second, or high sub=band, pre-positions the oscillator when the setting is within
20 and 29.9 MHz.

The sub-band control generation principle is shown in figure 4.19.

HF UNIT
13

0.C. cont.

1
o

N,
N\

quuz sélector
N

FREQUENCY SELECTOR

Figure 4. 19 - Generation fo the Sideband Controls

When the 10 MHz selector is in position "0" or "1", a logic level zero appears af
terminal 13 of the HF Unit, enabling the VCO to be pre-positioned in the low sub-
band.

When the 10 MHz selector is in position "2", a logic level one appears at terminal 13
of the HF Unit, enabling the VCO to be pre-positioned in the high sub-band (varicap
bias change). ’
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4, 2.\, 4- Operation of the Secondary Loop (SL)

The operation of the secondary loop is described in six sub-paragraphs as follows :

(A) Operation of the voltage-controlled oscillator by a feedback control loop
(Secondary Loop) "VCO'™.

(B) Operation of the amplifier amplifying the output signal of the VCO' feed
into the loop.

(@) Operation of the Secondary-Loop mixer (mixing of the signal from the VCO!
and a signal with a fixed frequency equal to 100 MHz).

(D) Operation of the Variable Preset Divider (which generates a division rank,
depending on the setting 100 kHz, 10 kHz and 1 kHz, in order to yield a
signal at a frequency of 1 kHz. '

(E) Operation of the frequency discriminator generating an "ALIGNMENT" error
signal resulting from the difference between a reference frequency and o
frequency from the variable preset divider. This signal controls the oscillator

VCO'.

(F) Operation of the phase comparator generating a feedback control error signal
resulting from the comparison between the reference signal and the signal from
the variable preset divider. This signal controls the oscillator VCO'.

The oscillator VCQO' is located in Synthesizer Board No. 1.

The variation in the oscillation frequency is achieved, as for oscillator VCO in the
main loop, by variation of the control d.c. voltage across the varicaps. ’

This oscillator consists of transistor Q07 in a common base configuration and its associ-
ated circuits.

The varicap CRO2 is controlled by the feedback control voltage originating from the
phase comparator.

The Alignment control voltage from the "frequency discriminator and digital~to-analog
converter" unit controls the varicap CROT.

DC insulation between the two varicaps is ensured by capacitor C23.

DC insulation between the varicaps and transistor Q07 is ensured by capacitor C33.
This voltage~controlled oscillator delivers a signal with a variable frequency, repetitive
every 200 kHz, depending on the setting of the 100 kHz, 10 kHz and 1 kHz controls.
The frequency of said signals varies from 100.5 to 100.699 MHz.

The signal, the frequency of which varies from 100.5 to 100.699 MHz, originates from

the emitter of transistor Q07 and is applied to the amplifier via resistor R35 and
capacitor C24,



The amplifier is located in - Synthesizer Board No. 1.
It consists of transistor Q06 in a common base configuration and its associated circuits.
The signal from VCO! is applied to the emitter of transistor Q07.

The amplifier is tuned by inductor L02 and variable capacitor C31 for signals of frequency
100.5 to 100.699 MHz. ‘

The amplified signal (from the collector of transistor Q06) the frequency of which varies
from 100.5 to 100.699 MHz, with the setting of the 100 kHz, 10 kHz, and 1 kHz con-
trols, appears : : - '

. at input terminal 16 of the Main-Loop Mixer (module Z05)
. at output terminal Aé of Synthesizer Board No. 1.

' The Secondary-Loop Mixer is located in Synthesizer Board No. 3.

The signal (with o frequency varying from 100.5to 100. 699 MHz with the setting of the
100 kHz, 10 kHz, and 1 kHz controls) originating from output terminal Aé of Synthe-
sizer Board No. 1, is applied to the primary of transformer TO3 via input terminal A11.

The signal with a fixed frequency equal to 100 MHz, from the 100 MHz Ampliﬁér module
(see para. 4. 2. 1. 2, sub-para C) is applied to the primary of transformer T02.

Mixing takes place in transformers T02 and T03, and diodes CRO1 to CROA.
The network used is of the ring modulator type.

The signal whose frequency varies from 500 to 699 kHz, originates from the secoridary of
transformer T03; 1t is applied fo a motching amplifier consisting of transistor Q01 in a
- common emitter configuration and its associated circuits.

The signal, whose'frequenéy varies from 500 to 699 kHz originates from the collector of
transistor Q01 and is applied directly to output terminal B10 of Synthesizer Board No. 3.

The variable preset divider consists of module Z01 to Z06 located in the Frquency
Selector Board. ’

The signal with a frequency varying from 500 to 699 kHz with the setting of the 100 kHz,
10 kHz and 1 kHz controls, originating from output terminal B10 of Synthesizer Board
No. 3, is applied to an interface device, via input terminal A4 of the Frequency
Selector board. :



The inferface device consists of transistors Q01, Q02 and the associated circuits.

The signal, the fr.equency of wich varies from 500 to 699 kHz, originating from the

collector of transistor Q02 is applied to terminal 14 of module Z02.

The modules Z02, Z04 and Z06 are identical.

The composition of a module is shown in figure 4. 20,
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Figure 4. 20 - Circuit Diagram of a Module

' A counter of this type can count up to fixe. However, counting by ten is possible when

output terminal 13 (Q5) is connected to input terminal 1.

The circuitry is a typical counter circuit, .

However, when the Zero Reset or Setting to One is active (logic level one), the

logic level of the Q output of each flip-flop is set to the logic level occuring at the

relevant J input.




The output Q is set to a logic level one by the gates Nos. 1, 3, 5, 7and 9 (which
implies that J1, J2, J3, J4, and J5 are af the logic level one and that setting to One
is also at logic level one).

The output Q is set to a logic level zero by the gates Nos. 2, 4, 6, 8 and 10 (wich
implies that J1, J2, J3, J4, and J5 are at logic level zero and that Zero Reset is at
logic level one). :

As a flip-flop is set individually, fndependenfly of the others flip-flops, the device
ﬁmvides 32 (25) different combinations ",

“The variablé preset divider is shown in figure 4. 21,
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Figure 4. 21— Cireuit Diagram of the- Variable Preset Divider—



The signal from the interface device receiving the Secondary Loop Mixer signal is the
clock signal of the count-down counter in Module Z02.

The output Q of each flip-flop is set to a logic level corresponding to the 1 kHz
setting when a logic level one appears at terminal 10 of module Z2.

The output signal Q5 (terminal 13) is fed back to the input (terminal 1) of module
Z02. This signal is used as a clock signal for module Z04.

The output Q of each flip~flop in module Z04 is set to a logic level corresponding
to the 10 kHz setting, when a logic level one appears at terminal 10 of module Z04.

The NOR gate No. 1 of module Z03 receives the signals :

. Q4 of module Z02 (through an inverter circuit of module Z0T1)

. @5 of module Z02

. Q4 of module Z04 (through an inverter circuit of module Z01)

. @5 of module Z04.
This NOR gate is enabled when the 4 signals mentioned above are at logic level zero.
Such enabling depends on the setting of the 1 kHz and 10 kHz conrrolg.
Out of all the possible combinations as regards setting up, the two most interesting ones
are the two extreme combinations, namely the settings "00" and "99" , the others

being intermediate combinations.

Enabling of the NOR gate No. 1 of module Z03 for the setting "00" (10 kHz and
1 kHz controls) is shown in figure 4. 22,
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22 - Enabling Timing Chart for the seffings 10 kHz =0 and 1 kHz =0

It can be seen from the foregoing timing chart that the output signal of the NOR gate
No. 1 of module Z03 is enabled :

. Between the Reset pulse and the first counting pulse,
. Between the 100th and the 101st counting pulses,
. Between the 200th and the 201st counting pulses,

. Between the 300fh and the 30'lsf counting pulses, etc.

NOTE : Change in the setting of 1 kHz offsefs the enoblmg pulse between the Ist and
10th clock pulses.



Enc;bring of the NOR gate No. 1 of module Z03 for the setting "9.9" (10 kHz and
1 kHz controls) is shown in figure 4. 23.
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Figure 4. 23 - Enabling Timing Chart for the settings 10 kHz=9 and 1 kHz=9

It can be seen from the Foregomg timing chart that ’rhe output sngnal of NOR gate No.
of module Z03 is enabled :

. Between the 99th and 100th counting pulses,
. Between the 19%9th and the 200th counting pulses,
. Befween the 299th and 300th counting pulses, etc. ..



NOTE : A change in the setting of 10 kHz offsets the enabling pulse between the 10th
and 100th clock pulses in 10-pulse steps.

REMARK : For reference, it should be reminded that the state of a flip-flop changes on
the front edge of the clock-pulse.The inter-layer transfer time may be neg-
lected. . : '

Enabling of the NOR gate No. 1 of module Z03 (logic level one) pre-positions one
of the three inputs of the NOR gate No. 2 of module Z03 to the logic level zero,
owing to the inverter circuit in module Z01.

The other two inputs of the NOR gate No. 2 of module Z03 receive the signals Q1
and Q5 respectively from module Z06.

Only the flip-flop No. 5 of module Z06 can be set to logic level one at its output Q,
owing to the presence of the 100 kHz selector. .

On the positions 0, 2, 4, 6 and 8 of the 100 kHz selector, the output Q of flip-
flop No. 5 of module Z06 is set to zero, in the presence of the zero reset pulse.

On the positions 1, 3, 5, 7and 9 of the 100 kHz selector, the output Q of flip-flop
No. 5 of module Z06 is forced to one in the presence of a one-reset pulse.

The waveform of the signals from terminals 5 and 13 of module Z06 for an even setting
of the 100 kHz control is shown in the timing chart of figure 4. 24.
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Figure 4. 24 - Enabling with the 100 kHz Control Set to an Even Value



The foregoing timing chart shows that the NOR gate No. 2 of module Z03 (logic level
zero) is enabled between the 5th and the 6th clock pulses.

The waveform of the signals from terminals 5 and 13 of module Z06 for an odd setting
of the 100 kHz control is shown in figure 4. 25.
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Figure 4. 25 - Enabling with the 100 kHz Controls Set to an Odd Value

The above timing chart shows that the NOR gate No. 2 of module Z03 (logic level
zero) is enabled between the 6th and the 7th clock pulses.

The NOR gate No. 2 fo module Z03 is fully endabled when its three inputs are at logic
level zero. Such enabling takes place after a number of pulses from the Secondary
Loop Mixer, said number being determined by the setting of the 100 kHz, 10 kHz and

1 kHz controls.

The minimum number of pulses from the Secondary Loop Mixer required to enable the
NOR gate No. 2 of module Z03 is obtained with the following setting up :

. 100 kHz control : even setting

. 10 kHz control : 0

. TkHz control : 0



This is illustrated by the timing chart in figure 4. 26.
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Figure 4. 26 - Enabling with the Settings 100 kHz Controls : even 10 kHz=0, 1kHz=0

In this case, the output signal of gate No. 2 in module Z03 is at logic level one
between fhe 500th and 501st pulses from the Secondary-Loop Mixer.

This logic |eve| one results in :
. enabling of the Reset pulse applied to modules Z02 and Z04

. triggering of the monostable multivibrator consisting of the NOR gates
No. 1 and 2 in module Z05. The SL Reset signal then is at logic level
one. The pulse length of the SL Reset signal is determined by copac:for
C04 and resistors RO3 and.RO7.

The reset pulse applied to module Z06 originates from the NOR gate No. 1 in module
Z05 through an inverter circuit in module Z01.

In the configuration considered above, the variable preset divider carries out a division
by 500.



The maximum number of pulses from the Secondary Loop Mixer required to enable the
NOR gate No. 2 in module Z03 is obtained with the following setting up :

. 100 kHz control : odd setting

. 10 kHz control : 9

. 1 kHz control : 9
The input signal of gate No. 2 in module Z03, originating from gate No. 1 in module
Z03 is at level zero between :

. the 99th and 100th pulses from the Secondary Loop Mixer

. the 199th and 2200th pulses from the Secondary Loop Mixer

. the 29%9th and 300th pulses from the Secondary Loop Mixer

. the 399th and 400th pulses from the Secondary Loop Mixer

. the 499%th and 500th pulses from the Secondary Loop Mixer

. the 599th and 600th pulses from the Secondary Loop Mixer

. the 699th and 700th pulses from the Secondary Loop Mixer.
As the 100 kHz control is set to an odd numeral, the other two inputs of the NOR gate

No. 2 of module Z03 are at logic level zero between the 600th and 700th pulses from
the Secondary Loop Mixer.

The variable preset divider carries out a division by 699.
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The Frequency Discriminator and Digital-to-Analog Converter are located in the
Synthesizer Board No. 1.

It consists of modules Z01 and Z02.

The Frequency Discriminator and D/A Converter unit is shown diagrammatically in
figure 4. 27.
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Figure 4. 27 - Circuit Diagram of the Frequency Discriminator and Digital-to-Analog
Converter

g The purpose of the Frequency Discriminator and D/A converter is to provide an
ALIGNMENT (SEARCH) signal in order to control VCO'. °

Thereference signal with a fixed frequency (Fr) equal to 1 kHz, from the divider by 25
(in Synthesizer Board No. 2) is the clock signal of flip-flop No. 1 and the zero reset
signal of flip~flop No. 2 in module Z01.

The signal with a frequency Fo, from the variable preset divider is the clock signal of
flip-flop No. 2 and the zero reset signal of flip-flop No. 1 in module Z01.
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If the reference frequency Fr is higher than the signal frequency Fo, the output Q
of flip-flop No. 1 changes its state on each clock pulse while the output Q of flip-
flop No. 2 remains at logic level one.

When the output Q of flip-flop No. 1 is at logic level zero, this causes the diode
CRO4 to conduct and a logic level zero is applied to the clock circuit of fl ip~flop
No. 1 in module Z02."

When the output Q of flip-flop No. 1 is at logic level one, the latter cuts off the
diode CR04 and a logic level one is applied to the clock circuit of flip-flop No. 1
in module Z02.

If the signal frequency Fo is higher than the reference frequency Fr, the output Q
of flip-flop No. 2 changes its state on each clock pulse, while the output Q of flip-
flop No. 1 remains at logic level one (CR04 cut off).

The logic levels from the output Q of flip -flop No. 2 are re~transmitted to the clock
circuit of flip-flop No. 1 in module Z02 by diode CR05 (conductive : level zero;
cut off; level one). :

If the reference frequency Fr is equal to the signal frequency Fo, the flip-flops Nos. 1
and 2 of module Z01 no longer change their state and the output Q of each flip-flop
is at logic level zero.

The D/A converter consists of module Z02 and the voltage dividér R25, R26, R27 and
R31. ‘ ' ’

In the absence of a clock signal applied to the module Z02, the outputs Q of ﬂip.-flops
Nos. Tand 2 in module Z02 are at logic level zero. The ALIGNMENT(SEARCH) signal
is at zero volt (Tst step).

The front edge of the first clock pulse causes the state of flip-flop No. 1 to change.
The output Q is at logic level one, the output @ at logic level zero.

The ALIGNMENT(SEARCH) signal isat 2.5 V (2nd step).

The front edge of the second clock pulse causes the state of flip-flop No. 1 to change
(output Q changes from zero to one) thus causing the state of flip-flop No. 2 to
change. The output Q of flip-flop No. 2 is at logic level one, while output Q of
flip-flop No. 1 is ot logic level zero.

-The ALIGNMENT(SEARCH) signal is at +5 V (3rd step) .

The front edge of the first clock pulse causes the state of flip-flop No. 1 to change
(output Q changes from zero to one, output Q changes from one fo zero). This pulse
produces no change in the state of flip-flop No. 2. ’ '

The ALIGNMENT(SEARCH) signal is at 7.5 V (4th step).

The front edge of the fourth clock pulse causes the output Q of flip-flops Nos. 1 and 2
in module Z02 to be reset to zero. : C



The phase comparator is located in Synthesizer Board No. 1.
It consists of transistors Q01 to Q05 and the associated circuits.
It operates in the same way as for the Main Loop (see para. 4. 2. 1. 3, sub-para. H).

In the configuration shown in plates 11A and 11B :

. Transistor Q01 and its associated circuits acts as an amplifier for the refer-
ence signal, the frequency of which is 1 kHz.

. Transistor Q02, QO03, the associated circuits and capacitor C05 consitute
a sawtooth generator (operating as an integrator).

. Transistor Q04 is the field effect transistor used as a sampling transistor.
. Capacitor C05 acts as a storage capacitor.
. Transistor Q05 and its associated circuits are used as an output matching-

amplifier.

The output signal of the output matching-amplifier is the Feedback Control Error signal
applied to oscillator VCO'.



4, 2. 2 - Detailed Operation of the Receiving Channel, Transmitting Channel
and Ancillary Circuits
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Operation of the Reception Channel is described in three sub-paragraphs :
. Operation of the receiving circuits contained in the HF Head

. Operation of the receiving circuits contained in the Filter and 2.5 MHz
IF Board

. Operation of the receiving circuits contained in the AF Board.

A) Operation of the receiving circuits contained in the HF Head (Plates 23 and 23B)
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The incoming signal , whatiever the operating mode (A2-J "MORSE" , A3-H "AM",
A3-J "LSB" or "HSB") fed through the 20 W Amplifier is applied to the Input
Protection circuit via terminal C3 of connector JO1 in the HF Head.

The frequency of the reception signal is within 2 and 29.999 MHz.

The purpose of this circuit is to protect the receiver input circuits against too high
d.c. voltages and a.c. voltages.

This circuit is enabled only on Reception, owing to the presence of the Reception 6V
d.c. voltage (see para. 4. 2, 2, 3),

Protection against d.c. voltage is achieved through capacitor C101,
Protection against a.c. voltages is provided as follows :
. The voltage across the two Zener diodes CR102 and CR105 is the threshold voltage.

Beyond this threshold : ,
. The positive half-waves are clipped by diodes CR104, CR106 and CR105.
. The negative half~waves are clipped by diodes CR101, CR102 and CR103.
Protection against the image frequency (220 MHz approx.) is provided by the circuit

contfaining inductor L101 and capacitor C104 for the A version and L102, C107 for B
version,

In the B version C102, C104 and L101 constitute a high pass filter to eliminate signals
below 2 MHz. '

The reception signal, the frequency of which may vary from 2 to 29.999 MHz, delivered
by the Input Protection circuit is applied directly to another 2 to 30 MHz filter located

in the Transmission-Reception Mixer Board.

This second filter embodies :



for the A version :
. Inductors L303, L305, L306
. Fixed capacitors C304, C307, C312, C314, C317., C321 and C323
. Variable capacitor C306.

for the B version :
. Inductors L301, L303, L305, L306
. Fixed capacitors C301 , C302, C304, C307, C3¢8.

The reception signal, the frequency of which may vary from 2 to 29.999 MHz, delivered
by this filter, is applied to matching transformer T302 and T303.

The reception signal from the centre-tap transformer T303 is applied to the gate of four
field effect transistors Q303 to Q306 (in a mixer configuration).

In the B version the bias current is adjusted by R328.

The variable heterodyne signal, the frequency of which varies from 104.5 to 132.5 MHz
with the setting, delivered by the matching transformer (in a common emitter configuration)
in the VCO board, is switched to the primary of transformer T304, through the diode

CR301 made to conduct by the presence of the Receive +6 V d.c. voltage.

NOTE : The Receive +6 V d.c. voltage not only enablesdiode CR301 to conduct, it
also causes diode CR307 .to conduct (Reception output signal enabled) and cuts
off the diodes CR302, CR311 and CR312 (transmission circuits disabled).

" The four field effect transistors Q303 through Q306, the associated circuits and trans-
former T304 form the 102.5 MHz Mixer.

A signal with on intermediate frequency equal to 102.5 MHz appears across the secondary
winding of transformer T306.

‘This signal is retransmitted to the 102.5 MHz crysfcl filter FLO1, via diode CR307 (the
Iah‘er conducting, see note above),

The ]02.5’MH2 signal from crystal filter FLO1 is applied to the pi-network located in
the IF 2.5 and 102.5 MHz Mixer Board, via diode CR201 made to conduct by the
presence of the Reception +6 V voltage (this voltage cuts off diode CR202, inhibiting
the transmission circuit).
This pi-network consists of :

. a fixed capacitor C212

. a variable inductor L203

. a variable capacitor C222,
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The signal from this pi-network, tuned to 102.5 MHz, is applied to an amplifying device
consisting of field effects transistors with double grid control Q202, Q204 and their as-
sociated circuits. ' '

NOTE : Transistors Q202 and Q204 receive the AGC voltage (see para 4223 E)
delivered by transistor Q201. The level of the AGC voltage is set by resistor R214.

The 102.5 MHz signal from the amplifying device is switched to the primary of trans-
former T201 via diode CR204, made to conduct by the presence of the Receive +6 V
voltage (this voltage cuts off diode CR205, inhibiting the transmission circuit).

A signal with a fixed frequency 100 MHz (on reception in the A2-J "MORSE", A3-H
"AM", and A3-J "HSB" modes) or 105 MHz (on reception in the A3~J "LSB" mode) from
the Synthesizer (see para. 4. 2. 1. 2) is applied to an amplifier via terminal C2 of
connector JO1 in the HF Head.

This amplifier consists of transistor Q205 in a common emitter configuration and its
associated circuits.

The signal from this amplifier is applied to the centre~tap of the primary winding of
Transformer T202.

The 2.5 MHz mixer consfsfs of transformers T201 and T202, diodes CR206, CR207,
CR211 and CR212, resistors R251, R252, R254 and R255, capacitors C256, C257, C261

and C262. This mixer is also used on fransmission.
The circuit used is of the ring modulator type,

The resulting 2.5 MHz signal from transformer T202 is applied to a matching circuit
consisting of transistor Q206 in a common emitter configuration, and the associated
circuifs.,

NOTE : Transistors Q201 , Q202, Q204 and Q206 are energized only on reception
(presence of the Receive +10 V voltage).

A 2.5 MHz signal appears across the secondary winding of matching transformer T 203
(located in the collector circuit of fransistor Q206) and is applied to output terminal
25 of connector JO1 on the HF Head.

B) Operation of the Reception Circuits Contained in the Filter and 2.5 MHz IF Board
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(Plate 25)

The 2.5 MHz signal from output terminal 25 of connector JOT of the HF Head is
applied to an input matching device consisting of transformer TO1, capacitor C02 and
resistor R0O5, via the input terminal A3,

On reception of a signal in the A2-J "MORSE", A3-J "LSB" or "HSB" mode, the

signal from the input matching device is switched to the base of transistor Q01 via diode
CRO2 made to conduct by the presence of the Receive 6 V voltage. This voltage cuts

off diode CRO1, inhibiting the transmission circuit (The network Q01, FLO1, Q03 and

Q07 is common to the transmit and receive channel).
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Transistor Q01, in a common emitter configuration and its associated circuits is used
as an amplifier. The signal from said amplifier, is filfered (FLO1) and applied to a
matching device consisting of transistors Q03, Q04 and the associdted circuits.

The 2.5 MHz reception signal from this device appears at the base of transistor Q07.

On reception of a signal in the A3-H "AM" mode, the signal from the input matching
device is applied to the base of transistor Q02. On reception of a signal in the A3-H
"AM" mode, the A3 -6 V d.c. voltage enables transistors Q02, Q05 and Q06 and
inhibits transistors Q01, Q03 and Q04.

Transistor Q02, in a common emitter configuration, and its associated circuits, is used
as an amplifier. The signal from said amplifier is filtered (FLO2 used only on reception)
and applied to a matching device consisting of transistors Q05, Q06 and their associ-

ated circuits,

The 2.5 MHz reception signal from this device appears at the base of transistor Q07 .

Whatever the operdting mode, the 2.5 MHz reception signal from the impedance
matching device consisting of emitter-follower transistor Q07 is applied to an amplifier
consisting of operational amplifiers Z01, Z02 and the associated circuits (Transmission
circuits are inhibited by cuiting off of the diode CR05 owing to the presence of the
Receive -6 V voltage).

This amplifier system also receives the AGC voltage (see para. 4. 2. 2. 3. E).

 On the reception of a signal in the A2-J "MORSE" or A3-J "LSB" or "HSB" mode,
the reception signal from the amplifying device is applied to a demodulator circuit
consisting of Z03 ond the associated circuits. The demodulated AF signal from the
demodulator circuit is applied to output terminal A8 of the Filter and 2.5 MHz IF
Circuit Board via diode CR04, made to conduct by the presence of the -6 V d.c.
voltage.

On reception of a signal in the A3-H "AM" mode, the reception sighql from amplifier
Z02 is applied to a matching amplifier consisting of transistors Q12, Q13 and the associ-
ated circuifs, .
The signal from this device is applied :

. To the reception signal detection diode CRO7

. To the AGC voltage generating circuit (see para. 4. 2. 2, 3-E)

NOTE : The AGC voltage is generated whatever the operating mode.
The rectified AF signal from diode CRO7 is applied to output terminal A8 of the Filter

and 2.5 MHz IF Circuit Board via diode CR05 made to conduct by the presence of the
A3 45 V voltage (diode CRO4 is thus cut off).
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The AF signal from terminal A8 of the Filter and 2.5 MHz IF Circuit Board appears
at input terminal B5 of the AF Board.
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On the reception of a signal in the A3-H "AM" or A3-J "HSB" or "LSB" modes,
the AF signal from input terminal B5 is applied to an amplifying device consisting of
operational amplifier Z03 and its associated circuits, through diode CR11 made to
conduct by the presence of the +10 V and +5 V voltages.

On the reception of a signal in the A2-J "MORSE" mode, the AF signal from input
terminal B5 is applied to a filter network consisting of transistors Q07 , Q12 and their
associated circuits, because diode CR11 is cut off by the presence of the A3-J -6 V
voltage ., The filtered AF signal is applied to operational amplifier Z03,

The amplified AF signal from the operational amplifier is applied to another amplifying
device consisting of operational amplifier Z02 and the associated circuits, through the
volume control potentiometer "VOL" (fitted on the front panel) and the field effect
transistor Q24 made to conduct by the absence of the Local Control Signal.

The AF signal from the operational amplifier is applied :

. To the headset of the local transceiver

. To the headset of the remote station, through the remote control amplifier
(transistor Q03 and its associated circuits) and transistor Q08 made to
conduct by the presence of the Receive +6 V voltage.

_4. 2. 2. 2 - Transmission Channel

Operation of the Transmission Channel is described in three sub-paragraphs :

. Operation of the transmission circuits contained in the Exciter Board and
the Filter and 2,5 MHz IF Circuit Board

. Operation of the transmission circuits contained in the HF Head

. Operation of the power circuits,

A) Operation of the Transmission Circuits Contained in the Exciter Board and the Filter -
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and 2.5 MHz I Circuit Boord (Plate 25 and 27)
NOTE : Unless otherwise specified, the components mentioned in this sub-paragraph
are located in the Exciter Board (Plate 27).

When operating in the A3-H "AM" or A3-J) "LSB" or "HSB" mode, the signal from the
local microphone or the remote transceiver is applied to a filter network consisting of
resistor R32 and capacitor C21 through the field effect transistor QOI1 .

The transistor conducts as the diodes CROT and CRO2 are cut off (lack of A2-J -6 V
voltage and presence of Transmit +6 V voltage). )

When operating in the A2-J mode "MORSE" 1 kHz signal from the synthesizer v

(cf. 4. 2. 1, 1) is applied to the matching amplifier consisting of Q08 and associated
circuit (emitter follower configuration). The signal from the emitter of Q08 is applied

to the field effect transistor Q02. This transistor is conducting when the signal "cde A2-J"
is present. This signal is applied directly to the keyer and modulates the 1 kHz at the .
keing rate.



In addition, the presence of the A2-J -6 V voltage drives the field effect transistor QO1
to cut off (operation in the A3-H or A3-J mode).

NOTE : Whatever the operating mode, the signal appliedto the filter network is also
retransmitted to the local earphone via B14, through the operational qmphf:er
Z02 located in the AF Board (see Plates 26A and B),

In all operating modes the signal from the filter network is applied to a modulator (module
Z03) through a variable attenuator and an amplifier. This modulator also receives a
2.5 MHz signal from the Synthesizer (see para. 4. 2. 1. 1).

The variable attenuator consists of the fixed resistor R36 and the drain-source resistor of
the field effect transistor Q11 ,

This drain-source resistor varies with the d.c. voltage applied to the control gate,
This d.c. voltage is generated as follows.

A signal modulated at 2.5 MHz and with an amplitude varying with the transmission
signal , originates from modulator Z03 and is applied to an amplifying device consisting
of transistors Q14, Q15 and the assocnated circuits.

The signal from this amplifier is detected by diodes CR12 and CR13, then applied to a
d.c. amplifier consisting of transistors Q05, Q06 and the associated circuits. Diodes
CR14 and CR]5 pemit :

. Temperature compensahon
. Determining the operating threshold voltage of transistor QQ6.
A d.c. voltage, the value of which depends on the signal from the modulator is de-

livered by the d.c. amplifier and yields the signal driving the field effect transistor Q11.
This device constitutes an AF regulation loop.

. , ‘ ,
The amplifier receiving the transmission signal from the variable attenuator consists of
operational amplifier Z02 and the associated circuits,

The gain of operational amplifier Z02 is related to the value of resistors R77 and R81.
Potenfiometer R57 permits adjusting the Offset voltage of operational amplifier Z02,
which results in the adjustment of the modulator offset voltage.

Modulation is carried out by means of module Z03 and the associated circuits.

The modulated signal (with carrier suppressed), originating from terminal 6 of modulator
Z03 is applied fo terminal A5 of the Exciter board, through the diode CR24, whatever
the operating mode.

This signal is then applied to terminal A5 of the Filter and 2.5 MHz IF Circuit Board
(Plate 25).

This signal is switched to the base of transistor Q01 via diode CRO1 made to conduct
by the presence of the Transmit +6 V voltage (Plate 25).



As on reception, transistors Q01, Q03, Q04, Q07, SSB filter FLO1 and the associated

circuits are used as an 2.5 MHz IF omplifier.

The transmission signal from the impedance matching transistor Q07 is switched to output
terminal A14 of the Filter and 2.5 MHz IF Circuit board, through the diode CR05 made
to conduct by the presence of the Transmit +6 V voltage (Plate 25). .

The transmission signal with carrier suppression from terminal A14 of the Filter and
2.5 MHz IF Circuit board is applied directly to input terminal A2 of the Exciter Board
(Plate 27). This signal is applied to terminals 5 and 6 of the operational amplifier Z0T1
via diode CR11 made to conduct by the presence of the Transmit +6 V voltage.

When operating in the A3-H "AM" mode, the carrier has to be reinjected.
The re-injection circuit is as follows.

The 2.5 MHz signal from the Synthesizer (see para. 4. 2. 1. 1) is applied to a matching
amplifier consisting of transistors Q12, Q13 and the associated circuits, through switching
diode CR16 made to conduct by the presence of the A3 45 V voltage. The 2.5 MHz signal
from the collector of transistor Q12 (amplitude adjusted by R44) is applied to the input
terminals 5 and 6 of operational amplifier Z01, superimposing this signal on that
appearing at input terminal A2, as explained above.The gain of operdtional amplifier Z01
is adjusted by the compressor control (see para. 4.2.2. 3F).

The transmission signal modulated at 2.5 MHz is originated from operational amplifier Z01
and is applied to output terminal Bé of the Exciter Board.
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The transmission signal modulated by 2.5 MHz signal and originating from terminal Bé
of the Exciter board is applied to a matching amplifier located in the IF and 2.5
102.5 MHz Mixer Circuit board through terminal 27 of connector JO1 in the HF Head.

This matching amplifier consists of transistor Q207, its associated circuits, and a
matching transformer T204. '

The modulated 2.5 MHz transmission signal , originating from the secondary winding of
transformer 7204 is applied to terminals E1 and E2 of transformer T202 located in the
102.5 MHz Mixer. '

An heterodyne signal with a fixed frequency 100 MHz (on transmission in the A2-J
"MORSE", A3-H "AM and A3-J "HSB" modes) or 105 MHz (on fransmission in the

A3-J "LSB" mode) delivered by the Synthesizer (see para. 4. 2. 1. 2) is applied to an
amplifier (containing transistor Q205 in a common emitter configuration, and the associ-
ated circuits) through terminal C2 of connector JO1 on the HF Head.

The signal from this amplifier is applied to terminal S2 of transformer 7202,



Transformers T201 and T202, diodes CR206, CR207, CR211 and CR212, resistors R251,
R252, R254 and R255, capacitors C256, C257, C261 and C262 constitute the mixer
102.5 MHz.

This mixer is also used on reception.
The circuit used is the typical circuit of a ring modulator .

The modulated 102.5 MHz transmission signal, originating from the 102.5 MHz Mixer,
is switched to an amplifier consisting of transistor Q203 in a common emitter configu- -
ration and its associated circuits through diode CR205 mode to conduct by the presence
of the Transmit -6 V voltage.

NOTE : This voltage cuts off diode CR204, inhibiting the reception circuits.
The base bias voltage of Q203 is controlled by R231. By udfusﬁng this resistor the

transmit channel gain is being adjusted.

The transmission signal from the collector of transistor Q203 is applied to a filter tuned
to the frequency 102.5 MHz (C217, L204 and C223) allowing suppression of unwanted
spurious signals, o v '

The transmission signal from this filter is applied to the crystal filter FLO1) through diodes.
CR202 and CR203 made to conduct by the presence of the Transmit =6 V voltage.

NQTE : This voltage also cuts off diode CR201, inhibiting the reception circuifs.

The modulated 102.5 MHz transmission signal, originating from the crystal filter FLOT,

is switched to terminal E2 of transformer T307 (Transmit-Receive board) included in the
transmission mixer, through the diodes CR311 and CR312 mode to conduct by the presence
of the Transmit -6 V voltage. v o '

An.heterodyne signal whose frequency varies from 104.5 to 131.999 MHz with the setiing
(10 MHz, 1 MHz, 100kHz, 10 kHz and 1 kHz controls) is delivered by amplifier Q403
(in VCO Board) and switched to the centre tap of the secondary winding of transformer
T307 via diode CR302, ' : : :

Transformers T305 and T306, diodes CR303, CR304, CR305 and CR306, resistors R322,
R323, R324 and R325, capacitors C343, C345, C346 and C347 constitute the trans=

mission mixer. '
This is a typical ring modulator circuit.

The modulated transmission signal whose frequency varies from 2 to 29.999 MHz

with the setting, delivered by the transmission mixer, is applied to a filter network
consisting of inductors L3171, L312, L313, L314 and capacitors C331, €332, C335, C336
and C337. This is a low-pass 2 - 29,999 MHz filter.

The transmission signal from the filter network is applied fo the 20 W amplifier via an
- amplifier (transistors Q301, Q302 and the associated circuits) and from output terminal
23 of connector JO1 on the HF Head.



The fransmission signal with a power of about 1 mW PEP, originating from ou}puf terminal
23 of connector JO1 on the HF Head, is applied to a phase splitting amplifier through the
input terminal 17 of connector J102 on the 20 W amplifier, and inductor LOS.

Inductor LO8 matches the preamplifier input with the oufput circuits of the HF Head.

The phase splitting amplifier consists of the complementary transistors Q03, Q04 and the
associated circuits. It is biased in class A. The negative feedback is provided by resistors.

located in the emitter circuit of each transistor (R14, R16, R18 for Q03, and R15, R17,
R19 for Q04).L01 and LO3 are RF chokes. The capacitors. and the phqse-spllffer line trans-

former TT .constitute the collecfor load of transistors, QO3 qnd Qo4.

Copacitors C04 and CO05 produce an n HF negative feedback.

The transmission signal from transformer TO1 is applied to the base of transistors Q07 and
Q11, via matching resistors R33, R34 (Q07) and R35, R36 (Q11).

Transistors Q07, Q11 and the associated circuits constitute a push-pull preamplifier class
AB. '

The base bias voltage is delivered by balancing transformer T02 ; the HF is decoupled to
ground through capacitor C13. Impedance matching ensuring maximum inter-stage power
transfer is provided by transformer TO2.

The line transformer T04, matched by the balancing transformer T05, constitutes the col-
lector load of transistors Q07 and Q1.

The collector d.c. supply of transistors Q07 and Q11 originates from transformer TO3.
The latter, associated with resistors R41 and R44, provides a collector-base negative
feedback (R41 for Q07, R44 for Q11).

The transmission signal from transformer T04 is applied to the base of transistors Q16 and
Q17 via matching resistors R55, R56, R57, R69 and L04 and C48 (common to borh channels)
for Q16 and R61, R62 and R63, R70 and L05 for Q17

Transistors Q16, Q17 and the associated circuits constitute a push-pull power amplifier
class AB.

The base bias voltage originates from balancing transformer T05 ; capacitors C27 and
C31 provide an HF decoupling on the bias circuit,

The d.c. power supply of the collector of transistors Q16 and Q17 originates from the
balancing fransformer T06. The latter is associated with resistors R64 and R65 to provide
a collector-to-base negative feedback (R64 for Q16, Ré65 for Q17).

The line transformer TO7 constitutes the collector load of transistors Q16 and Q17.

The transmission signal from transformer TO7 is applied to the transmit-receive channel



selector (see para. 4. 2. 2. 3,vsub-parc1 C) through the coupler (the latter is included
in the circuit generating the Compressor Control signal, see para. 4. 2. 2, 3, sub-para.
F). This signal ensures power regulahon and amplifier profechon

The transmission signal, the normal power of which is 20 W PEP, from the chonnel se-
lector is applied to the load (antenna or 50-ohm connector) after transiting through the
Antenna Tuning Unit (see para. 4.2,2.3, sub-para D).



4. 2. 2. 3 - Ancillary Circuits
The ancillary circuits common to the Transmission and Reception channels and those
pertaining to the Transmission channel or the Reception channel, are the following :

A) Transmit-receive Switching circuit. This is common to the Transmission and
Reception channels.

B)  Transmit-receive generating Circuits (these circuits are assigned either to the
Transmission channel or to the Reception channel).

C) Transmit-receive signal Channel Selector circuits. These are used either by the
Transmission channel or by the Reception channel.

D) Antenna Tuning Unit circuits. This is used for transmission and reception.
E) AGC voltage generating circuits used in Reception only.
F)  Compressor Control generating circuits used in Transmission Only,

G) Circuits generating the d.c. voltages required for the power circuits, These are
used in Transmission only.
H) Variable inductor control circuits used only during the Antenna tuning cycle.

I) ~ Mode selection generating circuits Used for Transmission or for Reception.

J)  Converter circuits and ancillary d.c. voltage generator. These circuits are used
in Transmission and Reception. :

K) Transmission control and battery charge control inhibition circuit.
L) Remote control circuits used on Transmission and Reception.

M)  Charger circuit. This is the only circuit fully independent. from Transmission and
- Reception.
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This circuit generates the Transmittor Receive control which appears in the form of a
voltage of +6 V (receive) or +3 V (transmit) at terminal B8 of the AF Board.

On reception, diodes CR13 and CR(07 (used on remote control) with +6 V at Al13) are
cut off. A 46 V voltage appears at terminal B8 of the AF Board.

On transmission, two cases may occur :

(1) The signal from the pressel switch (0 volt) ope‘rofesb diode CR13. Thé’ vo.toge
of +3 V approximately appears at terminal B8 of the AF Board.

(2) The signal from comparator Z01 (0 volt) is applied to the junction R93, C47,
CR13. Diode CR13 is cut off, The voltage of 43 V approximately appears
instantaneously at terminal B8 of the AF Board (only for remote control)..

The Transmit-Receive changeover (+6 V on terminal B8) is delayed with respect to the
signal appearing at terminal A14 by a time interval O determined by the RC time
constant (R?3, R97 and C47). This time constant is necessary when operating ih the
A2-J mode.
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The various volfcges originate from the transistor swﬂchmg networks driven by the
switching signal (see sub-para. A). '

The first switching network generates the voltages Receive -6 volts and Transmit+6 volts
appearing at terminal B7 of the Peripheral Circuits board.

This network consists of transistors Q01, Q02, Q03, Q04, Q05, Q08 and the associated

circuits,

The second switching network generates the Transmit 46 V applied to terminal A7 and
Receive +6 V applied to terminal BY. This network includes transistors Q12, Q13, Q14

and Q6. The switching control signal originates from the first network (collector voltage
of transistors Q04 and QO5).

The third switching network generates the Receive +10 V applied to terminal B8 and
Transmit +10 V applied to terminal A5. This network consists of transistors Q23 through
Q26 and the associated circuits. The switching control signal originates from the second
network (collector voltage of transistors. Q13 and Q14).

A fourth switching network, consisting of transistors Q06, Q07, Ql1, Q15, Q17, Q21,
Q22 and the associated circuits, enable the following circuits :

. On reception, terminal A9 of the Peripheral Circuit Board (Transmit-
Receive changeover +3 V in 20 W amplifier)

. On transmission terminals B10 and A17 (-6 volts) in the Peripheral
Circuits board.

The channel selector consists of :
. Inductors LO9, L12 to L14,
. Capacitors C45, C47, C51, C52 and C54,
. Diodes CRO7, CRO8 and CR11,
. Resistors R88.
As soon as the Man-Pack transceiver is switched on, the +3 V (TR) voltage from the

converter (see sub-paragraph J) is applied to the channel selector through terminal 23
of connector J102 of the 20 W Amplifier.

On reception, the antenna signal, transiting through the antenna tuning unit (see sub-
paragraph D) appears at antenna terminal BA of the 20 W amplifier. This signal is
transmitted to the HF Head owing to the conduction of diode CRO7 (0 volt at the cathode.
See sub-paragraph B).

‘On transmission, diode CR11 is made to conduct (+3 V at the anode, see sub-para. B,
with the cathode grounded via T11, T12 and T07).

Il



The fransmit signal from the coupler appears at antenna terminal BA. After bemg fed
through the Antenna Tuning Unit, this signal is applied to the antenna.

The presence of Transmit +3 V signal allows diode CRO8 to conduct, ‘which short-circuits
the Receive input of the HF Head to the ground.

The circuits used on transmission or reception of a signal are common circuits. They
consist of :

. An harmonic filter consisting of inductors L202 and L203 and capacitors
C201 through C205.

. A coupler T301 (i“ﬁ\éluded in the transmission control inhibiting circuit)

. A coupler T101 (included in the feedback control of variable inductor L201
for the antenna tuning cycle).

. A variable inductor L201.

. An antfenna selector switch.

The circuitry listed above corresponds to the path followed by a signal on transmission ;
the path is reversed for a signal on reception.

NOTE : In the portable version the antenna selector switch shall compulsorlly be in the
Wire or Whip position, ,
The variable inductor L201 and coupler T101 are not used in the 50 ohm or
Vehicle position.
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On reception of a signal in the A2-J MORSE, A3-H AM or A3-J HSB or LSB modes,
an automatic gain control (AGC) voltage is genercfed from the Filter and 2 .5 MHz
Circuit Board and the Peripheral Circuits Board,

The generation of said voltage is illustrated in figure 4. 29.
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Figure 4. 28 - AGC Voltage Generating Circuit

Regardless of the operating mode, the 2.5 MHz reception signal from operational
amplifier Z02 is applied to a matching amplifier consisting of transistors Q12, QI3
and associated circuits.

The reception signal is detected by diode CR06.

The negative signal detected appears at the base of transistfor Q11 used as a d.c. ampli-
fier. Ad.c. voltage proportional to the reception signal, delivered by said amplifier,
feeds two time constant circuits. One is used in steady-state operation, the .other operates
only in transient operation on the occurence of high level (e.g. interference ) signals.

On reception of a signal in steady-state operation, the time constant is determined by
 resistor R59 and capacitor C52 (long time constant). Two diodes CR11 and CR12 conduct.
The voltage across capacitor C52 is re~transmitted practically in full across capacitor
C58 (the threshold voltage of diode CR12).

On recepfibn of a high level signal (transient operation) the time constant is determined
by resistor R60 and capacitor C58 (short time constant).

As the threshold voltage of diodes CR14 and CR13 is overshot, these diodes conduct.

The voltage across capacitor C58 becomes higher than its previous level. The voltage
across capacitors C52 and C58 becomes different owing fo the different time constant
of each circuit. » ‘

As the voltage across capacitor C58 is higher than that across capacitor C52, it cuts off
diode CR12, inhibiting the circuit CR11, R59, C52.



Irrespective of the level of the signal received (steady-state or transient operation) a
d.c. voltage proportional to said signal is applied to the base of transistor Q09.

The operation of transistor Q09 is determined by the operating mode of the Man-Pack
Transceiver. This operation is the same on reception of a signal in the A2~J MORSE
“and A3-J HSB or LSB mode. It is different when the transceiver is used in the A3-H
AM mode.

On reception of a signal in the A2-J or A3-J mode, operation is as follows.

The transistor Q09 in a common collector configuration, fed by a d.c. voltage of 5V
is switched according to the operating mode. :

The emitter of transistor Q09 delivers an AGC voltage proportional to the reception
signal . \

The AGC voltage is then generated at a low impedance.

On reception of a signal in the A3-H mode, with the collector of transistor Q09 not

powered, the base-emitter junction is used as a diode. The conduction level is set by
voltage divider R85 and R87.

When the reception signal is such that the voltage from the time constant circuits over-
shoots this level, an AGC voltage is delivered by the emitter transistor Q09 (base-
emitted junction used as a diode).

Said voltage is also proportional to the signal received.

Whatever the reception mode in use, the AGC voltage is dpplied :

. To the base of amplifier transistor Q201 located in the IF and 2.5 MHz E
and 102.5 MHz Mixer Board in the HF Head (Plates23Aand 23B) via
- potentiometer R51 (Plate 25). In addition, the operating-level of the AGC
is controlled separately by potentiometer R214 located in the emitter circuit
of transistor Q201 (Plates 23A and 23B), :

. To the o’perafionél amplifiers Z01 and Z02 located in the Filter and 25 MHz
" IF Circuit Board' (Plate 25). - '

The compressor Control signal is generated by three separate circuits.

- The first is a protective circuit connected fo the power amplifier locafed in the 20 W
Amplifier. ' :

The second allows for the data delivered by the coupler located in the 20 W Amplifier
and a power reference. ' ‘

The third allows for the output current of the stabilized power supply locafed in the
20 W Amplifier and for a current reference.



The first circuit (Plate 29) consists of transistor Q10 and its associated circuits.

The transmission signal from the collector of power transistor Q16 is detected (CR13)
and applied to the base of transistor Q10 connected as an amplifier. The output signal
of the amplifier is applied to the OR gate diode CR14, The other components of the
OR gate originate from the other Compressor Control circuits.

. The Compressor Control signal appears at terminal 3] of connector J102 located in the
20 W Amplifier,

Operafion of the second circuit is as follows :

The coupler (T11 and T12) located in the 20 W Amplifier supplies two volfages related
directly :

. One to the direct power (Voltage VD)
. The ofherifo' the reflec’red power (Voltage VR) (Plate 29)

These two voltages are rectified v(CROé,kfofr.VR and CR12 for VD), then filtered (R92, C44
for VR and R95, C46 for VD) and applied across 27 (VR) and 26 (VD)of connector J102
of the 20 W Amplifier (Plate 29).

The voltages VR and VD are cbplled to @ summing circuit via terminals A21 and A20 of
the Peripheral Circuits Board (Plate 28). The summing circuit consists of resistors R41,

,R44 and R46.
The summation signal is applied to terminal 3 of operational amplifier Z01.

The operational amplifier and associated circuits constitute an amplifier,the gain of which
is determined by the ratio between resistors R45 and R53.

The output signal of amplifier Z01 is switched to two different circuits depending on
the value of the VD VR péak and VD VR mean signal.

The VD VR peak value of the signal from operational amplifier Z01 is applied to termi-
~nal 3 of comparator amplifier Z03. Terminal 2 receives a power reference signal.

This power reference signal is delivered by a voltage divider connected between the
Supply Voltage generated by the stabilized power supply located in the 20 W Amplifier,
and the ground.

When the power selector switch fitted on the front panel is in the HIGH position, the
voltage divider consists of R56, R57 (variable) and Ré62.

When the power selector switch fitted on the front panel is in the LOW position, the
voltage divider consists of R56, R57, R62, CR11 and R?1 (grounded via terminal A13).

The operational amplifier Z03 and the associated circuits constitute a typical comparator
circuit. The output of said comparator is the Compressor Control signal which appears
at terminal A18 via the diode CRO3 (OR gate on Compressor Control line).
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A fraction of the output voltage (determined by resistors R92 and R93) varying with the
VR VD mean value, is applied to input terminal 3 of operational amplifier Z04 which
receives a voltage from the OR gate (CR12) driven by the comparator amplifier Z02.
The input terminal 2 of operational amplifier receives a fixed voltage generated by a
voltage divider connected between the Supply Voltage delivered by the stabilized
power supply located in the 20 W Amplifier, and the ground. -

The operational amplifier Z04 and the associated circuits operate as an integrator
comparator. The output signal of the integrator comparator is the Compressor Control
signal which appears at terminal A18 via diode CR04 (OR gate on Compressor Control
line).

The third circuit operates as follows:

The current absorbed by the stabilized power supply included in the 20 W Amplifier
(Plate 29) is fed through two precision low rating resistors (R46 and R47) and is connected
to the negative pole of the battery (ground) via resistors R36 and R42 (Plate 28). The

voltage appearing across resistor R42 is applied to input terminal 2 of operational ampli-
fier Z02... ' '

A reference signal from the battery volfage is oppl ied to the second input terminal 3
of operational amplifier Z02, = - .

The operational amplifier and associated circuits operate as a comparator and deliver
a signal which is applied to the OR-inclusive circuit (diode CR12).

This signal is the second input applied to terminal 3 of comparator Z04 whose operation
has been described above. ‘

The various d.c. voltages required for operation of the power circuits are delivered by
a 13.5 V stabilized power supply.
This power supply consists of :
. An operational amplifier Z02 and the associated circuits
. Transistors Q13, Q15 and the associated circuits operating as an amplifier
. Ballast transistor Q‘M » |
. A protection circuit (assigned to this regulator) consisting of transistor Q12

and the associated circuits.

A constant reference voltage supplied by diode CR5 is applied, on transmission, to
terminal 3 of operational amplifier Z02. This d.c. voltage originates from the
Transmit +10 V voltage.

The second input terminal 2 of the operational amplifier Z02 receives a fraction of the
stabilized 13.5 V voltdge (adjustable by potentiometer R82).



The operational amplifier Z02 and the associated circuits operate as an integrator com= |

parator,

Any variation in the comparator input voltage is retransmitted, via the amplifier,
(transistors Q13, Q15 and the associated circuits) to the base of ballast transistor Q14,

Transistor Q12 is the overcurrent protection transistor. It is cut off when operation is
normal. The increase in the current fed through the measuring resistors R46 and R47
causes the base-emitter voltage of Q12 to increase and the latter to conduct. The con-
duction of Q12 results in a reduction of the base voltage of ballast transistor Q14, This
reduction in the ballast transistor base vol’rage results in a reduction of the Supply
Voltage. '

The 13.5 V stabilized voltage is qpplied to preamplifier Q03, Q04, to amplifier Q07
and to power amplifier Q16 and Q17.

The base bias voltage of amplifier transistors Q07 and Q11 is generated from a temper-
ature-compensated stabilized power supply consisting of transistors Q01, Q02 and the
associated circuits. Transistor Q02 is fed across the Supply Voltage (at collector) and
the ground (at emitter).

The base-emitter voltage of transistor Q02 (located near transistors Q07 and Q11) varies
with temperature substantially in the same way as the base-emitter voltage of transistors

Q07 and Q11

Transistor Q02 base bias vollfagé which originates from pofentiometer RO1 is compared
with transistor Q02 base-emitter threshold voltage.

The collector voltage, which varies with temperature, drives transistor Q01 (base
voltage), Q01 is a ballast transistor which allows amplifier Q07, Q11 to be powered.

As the base bias current of power transistors Q16 and Q17 has to be constant with
temperature, said fransistors are fed from a temperature-compensated biasing device.

This temperature-compensated biasing device consists of operational amplifier Z01,
transistors Q05-Q06 and the associated circuits.

The operational amplifier Z01 operates as a comparator amplifier. A reference voltage
variable with temperature is applied to input terminal 3 of the comparator amplifier Z01
(generated through heat-sinked diode CRO3). Input terminal 2 receives the Power Supply
voltage and the Transmit -6 V voltage.

Any variation in the input voltage is amplified and applied to the base of transistor Q06.

Transistor Q05 is a protective transistor in case of failure of the Transmit -6 V voltage.
In normal operation, transistor Q05 is cut off.

In the absence of the Transmit -6 V, transistor Q05 is driven to saturation. A zero
potential (ground) is applied to the comparcn‘or input and results in fhe suppression of
the bias voltage of power fransistors Q16 and Q17. :

NOTE : In the absence of the Transmit =6 V voltage, the stabilized power supply and
the temperature-compensated bias power supplies are inhibited. This provndes
additional protection to the power amplifier.
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The variable inductor control loop operates in two cycles :

. Pre-positioning cycle

. Feedback control cycle
and operates on :

. Starting up of the system
. Actuation of the pushbutton fitted on the front panel and marked

. Change of communication frequency by means of the 10 kHz, 100 kHz,
1 MHz and 10 MHz controls on the front panel.

Operation of the control loop device results in temporary cppecrcnce of a 0 volt level
at terminal Al5 of the Peripheral Circuits board (Plate 28). The disappearance of the

0 volt level causes timer Z05 in the Peripheral Circuits board to operate. A logic [evel
one (antenna tuning control) signal is delivered by terminal 14 of the timer and appears
at terminal A19 of the Peripheral Circuits board.

This logic level one is applied to the AF Board (Plates 26A and 26B). This level saturates
transistors Q23 and Q16. Saturation of Q23 causes the transceiver system to change over
to transmit. Operation of Q16 enables the A3 +5 V voltage. The transceiver then transmits
in the A3-H (AM) mode during the antenna tuning cycle, regordless of the operahng mode
selected (A2 -J, A3-H or A3-)). . .

. To terminal B2 of the Exciter board (Plcfe 27) This signal causes transistor
Q19 in an emitter-follower configuration to conduct, thus applying a 1 kHz
- signal from the synthesizer (see para, 4.2,1.1) to fhe AF amplifier
(Z02 - plate 26A and 26B). The signal from the AF amplifier is applied to

the local earphone.

. To terminal 1 of connector J2 in the antenna tuning unit (Plate 30). This
signal drives Q02 to saturation and causes Q01 to conduct. The +12,7 V
d.c. voltage is applied to both volfcge regula_tors Q14 and Q03,

Voltage regulator.Q14 feeds the module 701 (prepositioning and feedback confrol com-~
parator), The voltage regulator delivers a voltage of +5 V which : :

. Powers module Z03 (two flip-flops)
. Applies a logic level 1 at the input of flip-flop No. 1 of module Z03
. Powers module Z02 '

. Powers one of the input terminals of the repeater potentiometer (the other
input is grounded)

. Powers the sub-band device bfhrough resistors R37, R40 and terminal 16 of
connector J2 on the Antenna Tuning Unit.

A resistor network (R09, R12, R13, R14 and R15 - Plate 24), selected by the setting of
the 10 MHz, 1 MHz, and 100 kHz control delivers, across terminal 16 of connector J2
of the antenna control unit and the ground,a prepositioning voltage. The various
combinations are obtained according to the setting to be obtained at input 4 of compa-
rator No. 1 (prepositioning) through a winding of the filtering inductor (Plate 30).



Flip-flops 1 and 2 of module Z03 are reset to zero by the + 5 V voltage after a period
of time equal to the time constant due to resistor R15 and C05. Flip-flop output Q is
at logic level 0 while output Q is at logic level 1. Comparator No. 1 (prepositioning)

of module Z01 is validated and powered by the logic level 1 from output Q of module
Z03 flip-flop No. 1.

The variable inductor is mechanically linked to the driving motor and the repeater poten- -
tiometer wiper. The repeater potentiometer wiper delivers a DC signal proportional to the
value of the variable inductor. This DC voltage is, during the prepositioning cycle, compar-
ed by comparator No. 1 of module Z01 to the DC voltage preset by the 10 MHz, 1 MHz
and 100 kHz controls. The comparator delivers one of a two-state signal in order to drive
the motor-inductor assembly in such direction that the voltage delivered by the potentio-
meter wiper is equal to the preset voltage. When both comparator input voltages are equal ,
the comparator changes state and delivers a signal to start the feedback control cycle and
therefore end the prepositioning cycle.

The comparator No. 1 receives at terminal 3 the repeater potentiometer wiper voltage

and the preset voltage at terminal 4 via the windings of filtering inductor L06.

NOTE : The effect of any spurious pulse at the comparator level is eliminated by both
windings of inductor L06.

The output of comparator No. 1 in module Z01 is reshaped by R35 and C21 and inverted
(NOR circuit No. 1 of module Z02). '

The reversed signal is applied :

. To the input of a second inverter circuit (NOR circuit No. 2 in module Z02)

. To the base of control transistor Q07.

Transistor Q07 enables or inhibits the sign-reversing switch transistors in the power supply
circuit of the motor Q12 (ground) and Q04 (+ power supply).

The signal from the output of the second inverter (NOR circuit No. 2 module Z02) is
applied to the base of control transistor Q06.

The control transistor Q06 enables or inhibits the sign-changing switch transistors in the
power supply circuit of the motor Q11 (ground) and Q05 (+ power supply). The motor
polarity is inverted.

4

This signal :

. Reverses operation of the control transistors thus reversing the motor
power supply.
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. Causes the state of outputs Q and Q of flip-flop No. 1 in module Z03 to

change (change of logic level of the clock circuit). As output Q isat:
Ioglc level zero, it inhibits comparator No. 1 (prepositioning). As output
Q is ot logic level one it prepositions an input of the NOR circuit No. 4
in module Z02 and enables comparator No. 2 (feedback control loop) of
module Z01 (beginning of feedback control cycle)

. Causes a logic level one to appear at input D of flip-flop No. 2 of
module Z03.

NOTE : Flip-flop No. 2 does not change state, although its clock signal has the same
origin as that of flip-flop No. 1. This is due to the delay introduced by R34
and C17 located in the clock circuit of flip-flop No. 2.

The 20 dB coupler (T101 and T102) generates fwo voltoges, a direct volfcge VD and a
reflected voltage VR related to the H F current Fed through the coupler. Eoch voltage
is applied to a phase-shifter metwork.

The phose-shifter network ossigned fo the direct channel consists of resistors RO1, RO4

and RO7, inductors LO1 and LO3 and capacitors CO3 and C06. [t is tuned (LO1 and L0O3)
to 3.9 MHz and shifts the phase of the VD signal from 140 ° to 305° within the band
2 to 29.999 MHz.

The phase=shifter network assigned to the reflected channel is of the same type as that
of the direct-channel. It consists of resistors R02, RO5 and R11, inductors L02 and L04,
and capacitors C04 .and CO07. It is tuned (LO2 and L04) to 17 MHz and shifts the phase
of signal VR from 50 to 215 in the 2 - 29.999 MHz band.

The total phase-shift is equal to 90° in the 2 - 29,999 MHz band.

The signal from each phase-shifter is applied.to a phase discriminator consisting of
transformer TO1, diodes CRO2, CRO3, resistors R16, R17, R22 to R25 (balancing potenti-
ometers) and capacitors C13 and C14,

The signals from the phase discriminator are applied to the input of comparator No. 2
(feedback control) of module Z01, via inductor LO5 (same use as inductor L0G).

The signal from comparator No. 2 (feedback control loop) switches the motor power
supply in the same way as in the Preposmomng cycle, since the circuit is common fo
both functions.

Reversal of the sign of the signal at the input of comparator No, 2 (feedback control)
causes : .
. Reversal of operation of control transistors Q06 and Q07

. State of outputs Q and Q _of fhp-flop No. 2 of module Z03 to change,
Logic level zero of output. Q of flip-flop No. 2 is applied fo fhe input of
the NOR circuit No. 3 in module Z02,



The end-of-cycle signal ‘from the output of NOR circuit No. 4 of module Z02

is active (logic level zero). This logic level zero appears at input 1 of timer ZO5
(Plate 28), inhibiting the latter after a flxed time interval £

The feedback control cycle is then stopped.

NOTE : Transistor Q13 (Plate 30) initiates the End-of-Cycle signal ‘when the motor

reaches the limit-stop. Operation of one of the motor limit switches produces a

short-circuit across the motor. The latter operates as a generator (motor
braking). A puise is transmitted to the base of transistor Q13,

~ This consists of transistor Q22 and the associated circuit,
The signal from the pressel (0 V) causes diode CR12 and transistor Q22 to conduct.

A+ 6V command voltage appears at terminal A9 of the AF Board enoblmg fhe
circuits involved in the A2-J mode fitted in the Exciter board. '

The various d.c. voltages required for operafion of the Man-Pack Transceiver are
generated by the Converter circuit from the d.c. voltage delivered by the battery.

Operation of said circuit is described in the three~following sub-paragraphs :

¢)) Operation of the free~running converter
2) Operation of the chopper |
(3) Operation of the chopper control circuit.

The generation of auxiliary d.c. voltages is described in sub-poragraph 4).

The free-running converter is of the conventional type. It consists of transistors Q05,
QO06, the associated circuits and transformer T02. It operates at a frequency approxi-
mating 17 500 kHz. The RC network (R06, CO05) enables an unbalance to be produced
in transistor Q05 base circuit, thus allowing the converter to start as from voltage
application, i.e. on appearance of the + 14.5 V d.c. voltage from the battery. Two
primary windings of transformer TO2 (1 per transistor) generate a positive feedback
voltage at the base of transistors Q05 and Q06.

I



Seven voltages are generated by four secondary windings, following rectification and
filtering, namely : twice =22 V, twice+3V, +6V, -é6Vand + 10 V.

This chopper is included in the output voltage stabilizing loop. Its purpose is to apply
a d.c. voltage necessary for operation of the free=running converter, so as to make
the output voltages independent from the loads and the battery voltage.

The chopper consists of transistors Q01, Q02 (in a common emitter configuration), the
associated circuits, diodes CRO1 and CR04, transformer TO1 and capacitor C06.

On application of the + 14.5 volts from the battery to the Converter unit, capacitor
CO06 charges through the primary winding of transformer TO1 and diode CR04 because
transistor Q02 is cut off.

On switching of the converter, a positive'synch pulse from terminal 15 of transformer
T02 (winding generating the + 10 V d.c. voltage) is applied to fhe base of transistor
QO02, via capacitor C02,

This pulse causes transistor Q02 to conduct, thus driving diode CR04 to cut off ( a
voltage equal to 0 volt is applied to its anode).

The battery voltage (+ 14.5 V) is applied entirely across the primary winding of transfor-
mer TOY, inducing in the secondary winding a voltage - which maintains the conduction
of Q02

As transistor Q01 and diode CRO1 both conduct, a cutrent is fed through the secondary
winding of transformer TO1; the load resistance being the variable collector~to-emitter
resistance of transistor Q01 (varying with the base bias), This current yields a constant
control voltage applied to the base of transistor Q02.

At the same time the magnetizing current fed through the primary of transformer TO1
increases in value, thus causing the collector current of transistor Q02 to increase.

At the end of a time © - determined by the impedance of transistor Q01, the collector-
to-emitter resistance of transistor Q02 increases. This time interval @ may be variable
since the impedance of transistor Q01 is related to the base bias voltage of the latter.
However, this base voltage is here kept constant owing to the presence of the stabilizing
loop (see sub=paragraph 3).

The collector-to-emitter resistance of transistor Q02 increases. The voltage from:
secondary winding of transformer TO1 decreases. This reduction causes, at a given
value, transistor Q02 to be cut off, thus isolating the anode of diode CRO4 from the
ground.

The voltage Uo across the primary winding of transformer TO1 is equal fo :

Uo = U battery + U induced in the primary
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This voltage Uo causes diode CR04 to conduct. Capacitor C06 (storage capacitor)
charges. The voltage across ifs terminals tends to value Uo. Said voltage is applied to
the free-running converter. In closed-loop operation, the average voltage across C06
(voltage applied to free-running converter) is the supply voltage of said converter.

The chopper control circuit is a stabilizing circuit. It consists of transistors Q03, Q04
and the associated circuits.

The rectified voltage + 10 V from the free-running converter, stabilized by zener diode
CRO3 is the reference voltage of transistor Q03 in an emitter-follower configuration.
The voltage from transistor Q03 is applied to a comparator amplifier (transistor Q04 and
the associated circuits) receiving at its base a variable fraction of the rectified + 10 V
voltage delivered by the free-running converfer (base voltage compared with the refer-
ence given by the emitter of transistor Q03). The signal from the comparator amplifier
is the control signal of the chopper (amplifier error signal).

The stability of the stabilizing loop is ensured by the RC network (R08, CO1).

There are two auxiliary d.c. voltages, namely
(a) + 9.5 V stabilized
(k) +5 V.

(a) Generation of the + 9.5 V-dua: ;ijilylf’ragei {Plate™14) -
The battery voltage is applied to inpuf'fermincl A5 of Synthesizer Board No. 2.

The battery voltage originating from this terminal is applied to a voltage regulator
which consists of module Z01 and the associated circuits. The output voltage may be
obtained at the desired value by means of variable resistor RO8.

The regulated 9.5 V output voltage appears at terminal B5 of the Synthesizer Board.
It powers :
~ .The VCO board in the HF Head
. The Synfhesivzer board No. 1 (terminal A5)
. The Frequency Selector board (terminal B7).

(b) Generation of the + 5V d.c. V_ol’rqgé (Plate 26A and 26B)

The voltages + 10 V and + 6 V from the Converter are applied to a regulator which
consists of transistor Q21 in an emitter-follower configuration and the associated

circuits. The +5 V voltage from the emitter of transistor Q21 appears at terminal A7
of the AF Board. :



This voltage is applied to :
. Terminal A10 of the Filter and 2.5 MHz IF Circuit Board
. Terminal B13 of the Exciter Board

. A moving contact of the operating mode selector.

(a) In the MORSE position, the A2J5 Volts signal is applied to :
. Terminal A3 of the Peripheral Circuits Board (AGC Circuit)
. Terminal B10 of the AF Board.
(b) In the HSB or LSB position, the SSB 5 volt = signal is applied to terminal B5 of
the Peripheral Circuits Board
(c) In the AM position, the A3 5 volt signal is applied to :
. Terminal Bé of AF Board

. Terminal B17 of Exciter Board

. Terminal A9 of Filter and 2.5 MHz If Circuit board,

The HF transmission current is fed through a coupler located in the Antenna Tuning
Unit (Plate 30). This coupler consists of transformer T301, resistors R301, R302, capacitor
C305 and diode CR301,

A rectified signal, the value of which varies with the transmission current appears at
terminal 13 of connector J2 of the Antenna Tuning Unit.

This signal originating from ferminal 13 of connector J2 is applied fo a transistorized
circuit operating as a logic OR circuit, via the terminals B15 and B16 of the
Peripheral Circuits board (Plate 28).

This circuit consists of transistors Q27, Q31 and the assocmfed circuits. It also receives
the Battery + signal.

In normal operation (battery voltage and transmission correct), both transistors Q27
and Q31 are cut off.

The output signal from the emitter of transistors Q27 and Q31 is applied fo a comparator

consisting of transistor Q32 and the associated circuits (reference level determined by
R102 and R103).

If operation is correct, transistor Q32 is driven to saturation. A signal higher than +5 V
is delivered by this collector. This signal causes the field effect transistor Q24 in the
AF Board to conduct, with diode CR16 cut off (Plate 26A and 26B).
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The absence of transmission (Q31 saturated - plate 28) or battery voltage too low (Q27
saturated) causes transistor Q32 to be cut off, A signal lower than + 5V causes the
field effect transistor to be cut off, owing fo the conduction of diode CR16 (plate 26).
In this case, the tronsmission signal is no longer transmitted to the local earphone.

L) Remote Control Clrcuuts (Plates 26A and 26B)

The remote control circuits permit :
. Transmission of incoming signals to the remote operator

« Reception of the AF signal orlgmohng from the remote .control unit for
 transmission.by the transceiver

. Transmission of a call signal from the transceiver t6 the remote control unit

. Reception of a call signal from the remote control onit.

The remote control circuits essentially consist of :

. A current generator

. ‘A comparator

. A call signal generating circuit

. A remote control inhibiting circuit.
The constant-current generator consists of transistor Q02 and the associated circuifs.
It is powered when the configuration selector S3 fitted on the front panel isset to
"@" or "call" (CALL position).
The constant current generator is connected to :

. The comparator

. The remote set via the telephone line
The value of the current fed through the telephone line is determined by the remote :
set as follows :

. 0 mA (open circuit) when a call from the remofte set is fransmitted via the
transceiver :

. 4 mA on reception of a signal to the remote set

. 8 mA on transmission of a signal from the remote set.

(1) Receghon of a Si nal

The comparator, consisting of the operational amplifier Z01 and the associated circuits,
receives :

. A current from the constant-current generator of 4 mA determined by the
remote set. '



The comparator output signal cuts off diode CRO7. No signal is transmitted to the
switching circuits.

The AF signal from operational amplifier Z02 modulates the line current via the remote
conirol amplifier Q03. :

The comparator, consisting of operational amplifier Z01 and the associated cirguits
receives :

". A current from the constant current generator of 8 mA determined by the
remote set.

The comparator delivers a 0 V signal retransmitted to the switching circult via diode
CRO7 (diode CRO7 is conducting).

The transmission signal from the remote set is applied to the Exciter board.

The call signal generating circuit is shown in figure 4. 30.

" REMOTE UNIT

. o (i
l""%_ : —0 .
o0————» (irawit
Reception : L
AF BOARD
‘ TRIGGERING Control ASTABLE To AF Amplifier
CIRCUIT ™1 MULTIVIBRATOR[ .~ «102»
4 |
i
—8V.

~ - -4¥ = :
Figure 4.7 - Block Diagram of 'rhe__CcIl Signal Generating Circuit

+-4¥



This circuit consists of a triggering circuit and an astable multivibrator,

When selector S3 on the Man=Pack Transceiver front panel is in position " " or
UCALL", the triggering circuit and the astable multivibrator are powered from a d.c.

voltage of + 6V, : 4

When selector S3 on the Man-Pack Transceiver front panel is in the "CALL" position
or when selector SO1 of the remote set is in the call position, a signal enabling the
astable multivibrator is generated by the triggering circuit. The signal from this multi=
vibrator is applied, via the operational AF amplifier (Z02) to the local set earphone
(franscelver proper) ond to the remote set eorphone (remote unit).

The triggering circuit (Plate 26A and 26B) consists of transistor Q11 (A versnon) QH -
Q25 and Q26 (B version).

In the absence of a call, transistor Q11 conducts.

In the presence of a call, transceiver selector S3 on CALL position or selector SO1 on
remote unit in call position, a =8V signal cuts off transistor Q11, the collector voltage
of which being then positive. :

The astablé‘mulfivibrcfor consists of transistors Q13, Q14 and the associated circuits.
‘The circuitry used is that of a typical Abraham-Bloch multivibrator. In.the absence

of a call, transistor Q13 is cut off while transistor Q14 is saturated (sfable position).

In the presence of a call transistor Q11 enables the multivibrator.

P

The sighal from the multivibrator is @ square signal, the recurrence frequency of which
approximates 3 kHz, This signal is applied to terminal 7 of operational amplifier Z02.
The signal from said amplifier is applied to :

. The local earphone (Man-Pack transceiver)

. The remote set earphone via the remote control amplifier Q03 and the
associated circuits.

The charger permits charging the batteries from an external 10 to 32 V d.c. source.

This charger essentially consists of :

. An Abraham-Bloch type mulhvnbrafor consisting of transistors Q01, Q02
and the associated circuits

. A converter consisting of fransisfors Q04, QO05, the associated circuits,
diode CRO5 and transformer TO1,

. A measuring detector consisting of transistor Q03 and the associated circuits

. A protective circuit against a supply voltage too low for correct operation
of the charger, consisting of transistor Q06 and the associated circuits.

The battery is charged only during the chopper blocking period.



‘The external d.c. voltage is filtered by inductor LO1 and capacifor CO1. This filtered
d.c. voltage is applied to : '

. Transistors Q04 and Q05 of the conveffer

. Comparator .

. Transistor Q03 in the measuring detector

. Transistor Q06 of the protective circuit, via variable resistor R08

. Multivibrator via ballast transistor Q07.

Application of the external voltage enables the multivibrator. The square signal
delivered by it is applied to input 5 of comparator ZO1. The square signals synchronize
operation of each cycle.

The voltage from the comparator output drives transistor Q04 to saturation. As transistor
Q04 is saturated, one of the two primary windings of transformer TO1 is fed through the
diode CR05 made conductive. The resulting induce voltage in the second primary

winding creates a positive feedback to the base of transistor Q05 and causes it to conduct,
As transistor Q05 is saturated, the external d.c. voltage is almost entirely retransmitted
across 5 and 6 of the primary winding of transformer TO1 (owing to the decay voltoge

of transistor Q05),

The magnetizing current in the primary winding of transformer TO1 increases, thus
causing the voltage across resistor R17 to increase.

This voltage is retransmitted across capacitor C06 via transistor Q03 and the diode
CRO4, then applied to input 6 of the comparator,

Said voltage varies with the value of the magnetizing current and increases as @ "ramp"
up to switching of comparator Z01,

The reference voltage appears at terminal 5 of the comparator, the variable voltage is
applied to terminal 6.

The signal from the comparator cuts off transistor Q04, thus cutting off transistor Q05
(this cut off determines the pulse length).

At this instant, the power stored (1/2 LI2, which is constant, irrespective of the ex~
ternal voltage) in the secondary winding of transformer TO1 causes diode CRO7 to
conduct.

The voltage appearing across the secondary winding of transformer T01, smoothed by
inductor LO2 and capacitors C11 and C12, feeds the battery (the chargmg rate is set
by RO3 determining the multivibrator frequency).

The charger operating cycle is restored to the initial state. A new cycle is initiated
by the next square signal delivered by the multivibrator,
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In normal operation, transistor Q06 is cut off, If the base voltage Ub becomes negative
with respect to the emitter voltage, a positive voltage from the collector is applied to
the input terminal 6 of the comparator, owing to the conduction of transistor. Q05
(Ext. Supply U less then battery U), The signal from comparator ZO01 cuts off transistor
Q04 and Q05 inhibiting operation of the charger.

NOTE : The filtering networks LO3, C101 through €103, L04 and C104 inhibit any
possible radiation from the converter.
© REMARKS :

1. Diode CR]OZ isolates the converter from the external voltage in case of supply
~ voltage sign reversal. i

2. The battery is prc':fecfed against charger failures by diode CR101.



SECTION FIVE

3rd LINE MAINTENANCE



5.1 - OPERATIONAL CHECK

The procedure for checking the overall operation of the RS-B25- SA Manpack Transceiver
is explained in the Maintenance Guide Sheet Gl.

IMPORTANT : The overall operational check of the Man-Pack Transceiver shall be
carried out when the latter is removed from the carrying harness.



- Assembly : MAN-PACK

SQb—assembly :

MAINTENANCE GUIDE SHEET

Number : Gl

Folio : 1/1

Purpose : Operational check

Personnel : 1 electronic technician

Time
FACILITIES
Documents Test equipement - Tools
See manual of test set See manual of test set . See Manual of test set

. Test set

PROCEDURE

The various phases of the procedure are indicated in the field test set manual.




5.2 -~ REMOVING AND FITTING STANDARD COMPONENTS

This paragraph deals with the removal and fitting of standard components which, as in
the case of the check, are to be carried out when the Man-Pack transceiver is removed

- from its harness.

The different operations carried out with the relevant sheet numbers are listed in the

table below.

Sheet No. Operation

D1 Standard exchange of the battery unit

D2 Standard exchange of the antenna tuning unit

D3 Removal and remounting of the transceiver unit protective
cover

D4 Standard exchange of the 20 W Amplifier

D5 Standard exchange of the HF head

Dé Standard exchange of the' converter unit

D7 - Standard exchange of the frequency selector‘PVrinfed cireuit

o board assembly

D8 Standard exchange of a prihfed circuit board dssembly
"Peripheral Circuits", "Filter and 2.5 MHz IF", "Exciter",]
"AF", "Synthesizer No. 3", or "Synthesizer No. 2",

D9 Standard 'exchqnge of the Synthesizer printed-circuit board
assembly No. 1.
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Assembly : MAN-PACK | MOUNTING AND DISMANTLIN G DATA SHEET

Sub-assembly : Battery Unit Number : D1

Folio : 1/2

Purpose : Standard exchange of battery unit | Personnel : 1 assistant

Time
FACILITIES
Documents Test equipement Tools
Not applicable Not applicable Not applicable
Spare part

A battery unit

PROCEDURE

‘(A) Preliminary Steps - Safety Requirements

. Set the "O, L, H" selector on the transceiver front panel to "O"

. Disconnect the antenna in use from the antenna tuning unit ‘

. Put the Man-Pack system on a flat and clean surface, with the front panel facing the
operator. ‘

(B) Dismantling

1. Release the two battery unit toggle fasteners
2, Disengage the toggle fasteners completely

3. While holding the transceiver unit, pivot the battery unit to the left, the front right edge
acting as a hinge (this ensures withdrawal of the battery unit connector from the
transceiver unit connector without damage).

4. Uncouple the battery unit from the transceiver unit by disengaging the fixing lug (located
on the front panel of the battery unit) from its housing (located on the front panel of the
transceiver unit)

5. Remove the battery unit

(@) Re;nounfing

1. Couple the battery unit with the transceiver unit by engaging the fixing lug (located on
the front panel of the battery unit) into its housing (located on the front panel of the
transceiver unit)., :
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2. Put the front right edge of the battery unit against the front left edge of the transceiver
unit, '

3. While holding the transceiver unit, pivot the battery unit to the right (wich permits plug-
ging the battery unit connector into the transceiver unit connector without damage).

4, Put the rear toggle fastener into its initial position.
5. Lock the rear toggle fastener.
6. Put the front toggle fastener into its initial position.

7. Lock the front togg[e qutvener.
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Assembly : MAN-PACK MOUNTING AND DISMANTLING DATA SHEET

Sub-assembly : Antenna Tuning Unit -

Number : D2

Folio : - 1/1

Purpose : Standard exchange of antenna

. . Personnel : 1 assistant
funing unit

Time :
FACILITIES
Documents Test equipement } Tools
Not applicable Not appl(icdble .One Allen key for hexagon
: socket head screws, size 4 mm
Spares .Silicone grease Sl4

One antenna tuning unit

.Dry cloth.

PROCEDURE

(A) Preliminary Steps - Safety Requirements

. Set the "O, L, H" selector on the transceiver front panel to "O"

. Disconnect the antenna in use from the antenna tuning unit

. Put the Man-Pack transceiver on a flat, clean surface, with front panel facing the oper-

1.
2,

3.

ator.

(B) Dismantling

Remove the four fixing screws of the antenna tuning unit by means of the 4 mm hexagon key

Withdraw the antenna tuning unit from the transceiver unit, by pulling perpendicularly to
the transceiver unit (left to right).

Remove the antenna tuning unit.

1 (C) Remounting

1.

N oo oos e

Remove the sealing gasket adjacent to the anfenna tuning unit connector.

Clean the sealing gasket with a clean, dry cloth.

Coat the sealing gasket with Silicone grease.

Put the sealing gasket back into place and remove excess grease with a dry clean cloth.
Put the antenna tuning unit back into place. ‘

Tighten the four fixing screws by means of the 4 mm Allen key.

Dry out the Man-Pack transceiver (see sheet D18).
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Assembly : MAN-PACK ' - |MOUNTING AND DISMANTLIN G DATA SHEET
Sub-assembly : Transceiver Unit Number : D3
Folio : 1/2

Purpose : Removal and remounting of the

. . . Personnel : 1 assistant
transceiver unit protective cover,

Time
FACILITIES
Documents Test equipement ~ Tools
Section 5 - Sheet D1 Not applicable | . One Allen key for hexagon
Section 5 - Sheet D2 - : socket heat screws, size 4 mm
Spares . Silicone grease Si4

Not applicable - Dry quh'.

PROCEDURE

(A) Preliminary Steps - Safety Requifemenfs

. Set the "O, L, H" sélecfor on the transceiver front panel to "O"

. Disconnect the antenna in use from the antenna tuning unit

. Put the Man-Pack transceiver on a flat, clean surface, with front panel facing the operator
(B) Dismantling

1. Remove the battery unit (see sheet D1)

2. Remove the antenna tuning unit (see sheet D2)

3. Loosen the four fixing screws on the front panel, by means of the 4 mm Allen key

4. Remove the transceiver from the case by pulling it out horizontally

5. Withdraw and remove the seal.
(C) Remounting

1. Clean the seal by means of a dry, clean coth

Grease the seal with Silicone grease.

Put the seal into its initial position and remove excess grease with a dry clean cloth
Introduce the transceiver into its protective case

Check that transceiver is in its initial position

oD x e b

Tighten the four fixing screws by means of the Allenﬁkey
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‘Number D3

Folio 2/2

7. Remount the antenna tuning unit (see sheet D2)
8. Remount the battery unit (see sheet D1)
9. Dry out the Man-Pack assembly (see sheet ).
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Assembly : MAN-PACK MOUNTING AND DISMANTLING DATA SHEET

Sub-assembly : 20 Watt Amplifier Number : D4

Folio : 1/2

| Purpose : Standard exchange of 20 Watt Personnel : 1 assistant

Amplifier
Time

FACILITIES

Documents Test equipement Tools
Section 5 - Sheet D1 Not applicable . One 4 mm Allen key for
Section 5 - Sheet D2 hexagon head socket screws

. Silicone grease Sl4

Spares . Dry cloth

20 W amplifier

PROCEDURE

(A) Preliminary Steps - Safety Requirements.

. Set the "O, L, H" selector on the transceiver front panél to "O"
. Disconnect the antenna in use from the antenna unit

. Put the Man-Pack transceiver on a flat, clean surface, with front pdnel facing the
operator :

(B) Dismantling

1. Remove . the battery unit (see sheet D1)

2. Remove the antenna tuning unit (see sheet D2)

3. Loosen the four fixing screws of the 20 W amplifier by means of the 4 mm Allen key
4, Withdraw the 20 W amplifier from the transceiver unit

(C) Remounting

—

. Remove the seal
Clean the seal by means of a dry and clean cloth
Grease the seal with Silicone grease -

Put the seal into its initial position and remove excess grease with a dry clean cloth

SRFNIFRIN

. Put the 20 W amplifier into its initial position
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6. Tighten the four fixing screws o‘F‘rhe 20w afnplifier by means of the 4 mm Allen key
7. Remount the antenna tuning unit (see sheet D2)

8. Remount the battery unit (see sheet DI1)

9. Dry out the Man-Pack assembly (see sheet )




5-15

Assembly : TRANSCEIVER UNIT ~ IMOUNTING AND DISMANTLING DATA SHEET

Sub-assembly : HF Head {Number : D5
Folio : 1/2

Purpose : Standard exchange of the HF Head | Personnel : 1 assistant

Section 5 - Sheet D2
Section 5 - Sheet D3

One HF head

Time
FACILITIES
Documents Test equipement Tools
Section 5 - Sheet D1 Not applicable . One 4 mm Allen key for

hexagon socket head screws
. One 5 mm screwdriver
. Silicone grease SI4

Spares . Dry cloth

PROCEDURE

(A) Preliminary Steps - Safety Requirements

. Set the "O, L, H" selector on the transceiver front panel to "O"

. Disconnect the antenna in use from the antenna unit

. Put the Man-Pack transceiver on a flat, clean surface, with front panel facing the

operator.

(B) Dismantling

)

oo w N

. Remove - the battery unit (see sheet D1)
. Remove the antenna tuning unit (see sheet D2)

. Remove. the transceiver protective housing (see sheet D3)

Loosen both HF head fixing screws by means of the 5 mm screwdriver
Withdraw and remove the 2 fixing screws and washers

Withdraw and remove the HF head.

(C) Remounting

1.
2,
3.

Put the HF head in its initial position
Put both HF head fixing screws and washers in their initial position

Tighten both fixing screws by means of the 5 mm screwdriver

4, Remount the transceiver protective housing (see sheet D3)
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5. Remount the antenna tuning unit (see sheet D2)
6. Remount the battery unit (see sheet D1)
7. Dry out the Man-Pack assembly (see sheet )
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Assembly : TRANSCEIVER

Sub-assembly : Converter Unit

MOUNTING AND DISMANTLING DATA SHEET

Number : D6

Folio : 1/2

Purpose : Standard exchange of Converter

Personnel : 1 assistant

Unit
Time
FACILITIES
Documents Test equipement

Section 5 - Sheet D1
Section 5 - Sheef D2
Section 5 - Sheet D3

Spares

One converter unit

Not applicable

Tools

. One 4 mm Allen key for

hexagon socket head screws

. One 5 mm screwdriver

. Silicone grease S|4

. Dry cloth

PROCEDURE

(A) Preliminary Steps - Safety Requirements

. Set the "O, L, H" selector on the transceiver front panel to "O"
pd .

. Disconnect the antenna in use from the antenna unit

. Put the Man-Pack transceiver on a flat, clean surface, with front panel facing the

operator,

(B) Dismantling

oL Db~

(C) Remountin'g

. Remove the battery unit (see sheet D1)
Remove the antenna tuning unit (see sheet D2)

Remove: the transceiver protective housing (see sheet D3)

Withdraw and remove the converter unit.

1. Put the converter unit in its initial position

2, Put both fixing screws and washers in their initial position

Loosen the converter unit fixing screws by means of the 5 mm screwdriver

Withdraw and remove the fixing screws and washers while noting their initial location

3. Tighten both fixing screws by means of the 5 mm screwdriver

4. Remount the transceiver protective housing (see sheet D3)
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5. Remount the anfennd tuning unit (see sheet D2)
6. Remount the battery unit (see sheet D1)

7. Dry out the Man-Pack assembly (see sheet ).
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Assembly : TRANSCEIVER MOUNTING AND DISMANTLING DATA SHEET

Sub-assembly : Setting Selector PC board Number : D7

assembly ) P
olio: 1

Purpose : Standard exchange of the setting

P | : 1 assistant
selector PC board assembly ersonnel : 1 assista

Time
FACILITIES .
Documents Test equipment Tools
Section 5 - Sheet D1 Not applicable . One 4 mm Allen key for
hexagon socket head screws
Section 5 - Sheet D2 ' . One 5 mm screwdriver
Section 5 - Sheet D3 . One PC board assembly ex-
© fractor with 126 mm center-
Spares to-center spacing
One setting selector PC board . Silicone grease Si4
assembly . Dry cloth
PROCEDURE.

(A) Preliminary Steps - Sofety Requirements

. Set the "O, L, H" selector on the transceiver front panel to "O"

. Disconnect the antenna in use from the antenna unit

. Put the Man-Pack transceiver on a flat, clean surface, with front panel facing the

operator.

(B) Dismantling

—r

HwWN

6.
7.

. Remove the antenna tuning unit (see sheet D2)

. Remove the battery unit (see sheet D1)

. Remove the transceiver protective housing (see sheet D3)

. On the transceiver front panel set the "10 MHz", "1 MHz", "100 kHz", "10 kHz" and

"1 kHz" selectors to "O",

. Loosen the PC board assembly fixing screws by means of the 5 mm screwdriver. Withdraw

and remove both fixing screws and washers.
Put the PC board assembly extractor in place.

Withdraw and remove the setting selector PC assembly from the transceiver.

(C) Remounting

1. Check that the selector of the setting selector PC board assembly and those of the

transceiver unit are in their initial position (slot on PC board switches downward).




Number D7

-~ Folio 2/2

® N> O kWD

&

Put the setting selector PC board assembly.info its initial position.

Put both PC board assembly fixing screws and washers in their initial position.

Tighten both fixing screws by means of the 5 mm screwdriver.

Remount the transceiver protective housing (see sheet D3)

Remount the antenna tuning unit (see sheet D2)

Remount the battery unit (see sheet D1)

Dry out the Man-Pack assembly (see sheet )
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Assembly : TRANSCEIVER UNIT | MOUNTING AND DISMANTLING DATA SHEET

Sub-assembly : PC Board Assemblies :

Peripheral Circuits
Filter and 2.5 MHz IF Circuit| Number : D8
Exciter
AF Folio : 1/2
Synthesizer No. 3
Synthesizer No. 2

Purpose : Standard exchange of any of the

following PC board assemblies : Personnel : 1 assistant

"peripheral circuits", "filter and
2.5 MHz IF circuit", "Exciter",

"AF", "Synthesizer No. 3" or Time

"Synthesizer No. 2".
FACILITIES

Documents Test equipment’ - Tools
Section 5 - Sheet D1 Not applicable . One Allen key for 4 mm

Section 5 - Sheet D2
Section 5 - Sheet D3

PC board assembly of same part:

hexagon socket head screws
. One 3 mm screwdriver

. One PC board assembly ex -

Spares tractor, centre-to-centre
spacing 126 mm

. Silicone grease Sl4

number
.- Dry cloth
PROCEDURE
(A) Preliminary Steps - Safety Reguirements
. Set the "O, L, H" selector on the transceiver front panel to "O". g

. Disconnect the antenna in use from the antenna tuning unit.

. Put the Man-Pack system on a flat and clean surface, with the front panel facing the

operator.

(B) Dismantling

il

N oo oA w N

. Remove the battery unit (see sheet D1)

Remove the antenna tuning unit (see sheet D2)

Remove the transceiver protective housing (see sheet D3)

Remove the screw securing the holding strip by means of the 3 mm screwdriver
Withdraw and remove the holding strip

Put the PC board assembly extractor into place

Withdraw and remove the PC board assembly.

(C) Remounting

1
2

. Put the selected PC board assembly into its initial position

. Put the holding strip into its initial position
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Tighten the holding sfrip securing screw by means of the 3 mm screwdriver
Remount the transceiver unit protective housing (see sheet D3)'

Remount the antenna tuning unit (see sheet D2)

Remount the battery tuning unit (see sheet DY)

Dry out the Man-Pack system (see sheet ).
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Assembly : TRANSCEIVER UNIT MOUNTING AND‘DISMANTLING' DATA SHEET
Sub-assembly : Synthesizer PC Board Number ; D9
Assembly No. 1 Folio : 1/2
Purpose : Standard exchange of Synthesizer
board assembly No. 1 Personnel : 1 assistant
Time
FACILITIES
Documents Test equipement Tools
Section 5 - Sheet DI Not applicable . One Allen key for 4 mm

Section 5 - Sheet D2 hexagon socket head screw

Section 5 - Sheet D3 . One 3 mm screwdriver

. One PC board assembly ex-
tractor, centre-fo-centre
spacing 126 mm o

. Silicone grease Si4

. Dry cloth

PROCEDURE

(A) Preliminary Steps - Safety Requirements

. Set the "O, L, H" selector on the transceiver front panel to "O",
. Disconnect the antenna in use from the antenna tuning unit.

. Put the Man-Pack transceiver on a flat, clean surface, with front panel facing the operator.

(B) Dismantl ing

ol

. Remove the bqffery unit (see sheet D1)

Remove the antenna tuning unit (see sheet D2)

Remove‘ :the transceiver protective housing (see sheet D3) .

Remove the screw securing the holding strip by means of a 3 mm screwdriver

Withdraw and remove the holding strip

S

Remove the 3 screws and washers securing the PC board assembly, by means of the 3 mm
screwdriver

~N

. Put the PC board assembly extractor into place

8. Withdraw and remove the PC board assembly.

(C) Remounting |

1. Put the PC board assembly into its initial position
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Put in and tighten the 3 screws and washers securing the PC board assembly
Put the holding strip into its initial position ’ |
Tighten the holding strip fixing screw by means of the 3 mm screwdriver
Remount the transceiver protective housing (see sheet D3) |

Remount the antenna tuning unit (see sheet D2)

Remount the battery unit (see sheet D1)

Dry out the Man-Pack system (see sheet ).
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4th LINE MAINTENANCE
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LIST OF TEST APPARATUS

Spectrum analyzer type H.P 141 T

plug in unit 8552 B
plug in unit 8553 B

Powermeter type Marconi TF 2503
Two tones AF generator Type Marconi TF 2005 R

Synthesizer type HP 8660 A

plug in unit 86601 A
plug in unit 86631 B

HF generator type HP 606 B

HF generator type HP 608 F
synchroniser type HP 8708 A

Distortion-meter type HP 334 A (AF voltmeter)
HF voltmeter type Boonton 92 BD

Multimeter

Stabilized power supplies

Oscilloscope type Philipps PM 3370
plug in unit PM 3372

Numerical voltmeter type Schlumberger VB 1466
plug in unit VB 1479

Tracking plug in unit type HP 8443 A
Frequency-meter type Schlumberger FH 2521
Pulse generator type Ferisol P 12b
Ammeter type HP 428 B

Vector voltmeter .type HP 8405 A



6.2 TEST DATA SHEETS

The test data sheets are the following.

Cl : Synthesizer N© 3 PC Board assembly

C2 Exciter PC Board assembly

C3 : Synthesizer N© 1> PC Board assembly

Cc4 : Synthesizer N° 2 PC Board assembly

C5 AF PC- Board assembly

C6 : Filter and 2,5 MHz IF PC Board assembly
C7 : 20 W amplifier

c8 Converter unit

co : Remote control unit

Cl0 : RF Head

Cll . Battery unit
Cl2 : Peripheral circuits
Cl3: Antenna tuning unit

Cl4 : Frequency selector PC Board assembly



Assembly : MAN - PACK TEST DATA SHEET
: MK | and MK 11 : :
, Nuriber : C1
Subassembly : "SYNTHESIZER NO. 3" - Folio : 1 of3

PC BOARD ASSEMBLY

PURPOSE : Verification and Adjustment of Personnel : 1 electronic technician
"Synthesizer No. 3" PC Board

Assembly

" FACILITIES.

Documents , : Test Equipment Tools

Plate 18 . 1Stabilized sower supply, 1 rimmer screwdriver
+3V

. 1Stabilized power supply,
-6V

. 1 RF synthesizer, 5 MHz,

. standard

. 1 RF generator, 100.5 MHz,
standard

. 1 RF HF volimeter,
standard

. 1 Spectrum analyzer,
standard

. 1 Frequency meter, standard

PROCEDURE

| - Pr'elirhinary Operations :

. Connect - 6V stabilized power supply to terminal A6 of PC board assembly.
. Connect + 3 V stabilized power supply to terminal A9 of PC board assembly.

. Connect common point of stabilized power supplies to terminals A1, A13, B1, B3,
B4, B6, B7, B?, B11 and B13 of PC board assembly (chassis). '
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Procedure

This consists of the following operations :

. Adjustment of 100 MHz heterodyne oscillator.

. Adjustment of 105 MHz heterodyne.

. Verification of secondary loop mixer.

(A) Adjusting the 100 MHz Oscillator

(1) Connect - 6 V stabilized power supply to terminal B5 of PC board assembly.
(2) Connect frequency meter to terminal A3 of PC board assembly .

(3) Connect the HF volimeter to terminal A3 of PC board assembly.

(

4) Set capacitor C13 for a frequency of 100 MHz approximately as read off the
frequency meter and maximum voltage off the HF voltmeter.

(5) Set capacitor C15 for a frequency within 99 999 950 and 100 000 050 Hz as
read off the frequency meter and a maximum voltage greater than or equal to

90 mV as read off the HF voltmeter (output Z = 50Q ).

(6) Disconnect frequency meter and HF voltmeter from terminal A3 of the PCboard
assembly. .

(7) Disconnect - 6 V stabilized power supply from terminal B5 of PC board assembly

(B) Adjusting the 105 MHz Heterodyne

(1) Connect - 6 V stabilized power supply to terminal A4 of PC board assembly.
(2) Connect frequency meter to terminal A3 of PC board assembly.
(3) Connect the HF volimeter to terminal A3 of PC board assembly.

(4) Connect spectrum analyzer to terminal A3 of PC board assembly.
(5) Connect 5 MHz RF synthesizer to terminal A5 of PC board assembly.

A (6) Set the 5 MHz RF synthesizer so that it delivers a signal with an amplitude
' of 220 Vr.m.s.

(7) Set capacitors COT and C02 for maximum voltage as read off the HF voltmeter
Check that signal frequency read off the frequency meter is of 105 MHz +50 Hz
that the-amplitude as read off the HF voltmeter is greater than or equal to
90 mV (output Z = 50Q).

(8) Note characteristics of signal read off the spectrum analyzer set to 105 MHz

" (9) Note characteristics of signal read off the spectrum analyzer set to 100 MHz
and check that attenuation is greater than or equal to 40 dB versus the ]05 MHz
signal. : :

(10) Note the characteristics of signal read off the spectrum analyseur set to
95 MHz and check that attenuation is greater than or equal to 30 dB versus
the 105 MHz signal.
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(11) Disconnect frequency meter, HF voltmeter and spectrum analyzer from terminal
A3 of PC board assembly.

(12) Disconnect the 5 MHz RF generator from terminal A5 of PC board assembly.

(13) Disconnect - 6 V stabilized power supply from terminal A4 of PC board
assembly.

(C) Verifying the Secondary Loop Mixer :

(1) Connect - 6 V stabilized power supply to terminal B5 of PC board assembly.

(2)

(3) Connect the HF voltmeter to teérminal B10 of PC board assembly.
)

- (4) Connect RF generator set to 100.5 MHz (F]) to terminal A1l oF PC board
assembly.

Connect frequency meter to terminal B10 of PC board assembly.

(5) Set the RF generator so as to ob’rain a signal with an amplitude of 140 mV.
(

6) Check for a frequency of 500 kHz as read off the frequency meter
(F1 - F2 = 500 kHz, F2 = F of signal at terminal A3).

(7) Check that amplitude of sngnal as recd off fhe HF volimeter is greater than
or equal to 400 mV.

(8) Disconnect the frequency meter and HF voltmeter from terminal B10 of
PC board assembly. ‘

(9) Disconnect the 100.5 MHz RF generator from terminal A1l of PC board
assembly.

(10) Disconnect - 6 V stabilized power supply from terminal B5 of PC board
assembly.

IIl - Final Operations

. Disconnect - 6 V stabilized power supply from terminal Aé of PC board assembly .
. Disconnect + 3 V stabilized power supply from terminal A9 of PC board assembly.




TEST DATA SHEET

1 -

Preliminary Operations

Assembly : MAN-PACK
MK | and MK 11
| Subassembly : 'EXCITER' PC BOARD Number : C2
ASSEMBLY Folio :1of7
PURPOSE : Verification and Personnel :- 1 electronic technician
Adjustment of 'Exciter' PC '
Board Assembly
Time
FACILITIES
Documents Test Equipment Tools
Plate 27 . 1 Stabilized power supply, . 1 Load resistor, 50 Q
+6V . 1 Coaxial cable
. 1 Stabilized power supply, . 1 Chopper
-6V .
. 1 Stabilized power supply,
+ 10V
. 1 Stabilized power supply,
+5V
. 1 RF generator, high stability
. 1 AF generator, stantard [
. 1 Spectrum analyzer, standard
. 1 HF volmeter, stantard
. 1 Power supply, varying
between 0 and 5 V, standard
. 1 Remanence measuring
instrument.
. 1 AF volmeter
« Multimeter
PROCEDURE

. Connect + 6 V stabilized power supply to terminals B9 and B19 of PC board assembly.

. Connect ~ 6 V stabilized power supply to terminals A6 and A17 of PC board assembly.

. Connect + 10 V stabilized power supply to terminal B5 of PC board assembly.

. Connect + 5 V stabilized power supply to terminal B13 of PC board assembly .

. Connect common point of stabilized power supplies to fermmals Al, A1, A12, A20,
B1, B10 and B20 of PC board assembly (chassis).
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. Connect the high stability RF generator to terminal A19 of PC board assembly.

. Set the RF generator so as to obtain a signal with an amplitude of 100 mV r.m.s.
and a frequency of 2.5 MHz. ’

Il - Operating Procedure -

The different operating procedures to be carried out are as follows :
. Adjustment of carrier rejection circuit in SSB transmission.

. Check of AF compression in SSB transmission-.'

. Check of time constant of the AF compression.

. Check of RF compression in SSB transmission.

. Check in A3H 'rrahsmission..

. Check in MORSE transmission (A 2J),

. Check of A3H switching.

(A) Adjusting the Carrier Rejection Circuit in SSB Transmission

(1) Connect AF generator to terminal A13 of PC board osserhbly.

(2) Set the AF generator so that it delivers a signal with an amplitude of 10 mV
and a frequency of 1 kHz. :

(3) Connect the spectrum cmqu%e\j and HF voltmeter to terminal A5 of the PC board
assembly .

(4) Connect + 6 V stabilized power supply to terminals A4, A8 and Al5 of the PC
board assembly.

(5) Set the spectrum analyzer to 2.5 MHz and note the value of signal as read off
spectrum analyzer.

(6) Set spectrum analyzer to 2.501 MHz and note the signal value.
(7) Set the spectrum analyzer to 2.499 MHz and note the signal value. -

(8) Set potentiometer R57 so that the signal read off the spectrum analyzer at
frequencies 2.501 and 2.499 MHz may be higher than 35 dB versus the signal
read with spectrum analyzer set to 2.5 MHz. ' :

(9) Check,that the RF voltage réad off the HF voltmeter is higher than
or équal to 5 mV r.m.s.

(B) Checking the AF Compression in SSB Transmission-

(1) Adjust the carrier rejection circuit in SSB.transmission as indicated in sub-
paragraph A. ‘

(2) Disconnect the spectrum analyzer from terminal A5 of PC board assembly.

(3) Set the AF generator so as to obtain a voltage of 1 mV and check that voltage
read off the HF voltmeter is between 1.8 and 8 mV.
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(4) Set the AF generator so as to obtain a voltage 10 mV and check that the voltage
read off the HF voltmeter is higher than 5 mV,

(5) Set the AF generator so as fo obtain a voltage of 100 mV and check that voltage
read off the HF voltmeter is betiveen 10 and 25 mV.

(6) Disconnect the HF voltmeter from terminal A5 of PC board assembly.

(C) Checking the Time Constant of the AF Compression

ALY

(1) Disconnect AF generator from terminal A13 of PC board assembly and vacuum-
tube volimeter from terminal A5,

(2) Prepare the following setup.

e )

AF _
If}ENERATOfI

A13 ) EXCITER
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(3) Set the AF generator so as to obtain a signal with the following characteristics :
F = 1kHz
U =40mV r.m.s.

(4) Set the pulse generator as follows :
. Frequency : Z Hz

. Duration : 3s with form factor 1/1
. Output on negative channel amplitude 0 and = 5 volts.
(5) Connect oscilloscope and AF voltmeter to terminal B14 of PC board assembly.

(6) Set the AF generator while pressing the ON pushbutton on the pulse generator
so as to obtain 40 mV off the AF voltmeter. Check that the waveform displaye d
on the oscilloscope is the same as the one below.
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(7) Release ON pushbutton of pulse geheratdr._‘ '

(8) Connect "channe! A" output of remanence medsbring instrument to terminal A5 of
PC board cssembly

(9) Adjust the remanence measuring instrument as follows

. Amplitude  : 20 mV per mark
. Scanning : 100 0r 200 ms

. Manual inscription : adjustment

. Synch : triggered

. Remanence : x1 (or blanking).

(10) Press simultaneously ON pushbuttons of the pulse generator and remanence
measuring. instrument,

(11) Check that the time constant of signal dlsplayed on remanence measuri ng.
instrument is within 350 and 550 ms.
The signal time constant is shown bellow :

| ‘ |
). |<35046<550ms—-:

, :
(12) Release the ON pushbuttons.

(13) If need be, set resistor R37 in the PC board assembly to a value cpproximdﬁng |
470 kQ so as to obtain a time constant within 350 and 550 ms.

(14) Disconnect the remanence measuring instrument from terminal A5 of PC board
assembly.

(15) Disconnect chopper from terminal A13 of PC board assembly.

(16) Disconnect voltmeter and oscilloscope from terminal B14 of PC board assembly .

(17) Connect the AF generator to terminal A13 of PC bogrd assembly.
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(D) Checking the RF Compression in SSB Transmission

(1) Adjust the carrier rejection circuit in SSB transmission as indicated in sub-
1 1
paragraph A.

(2) Check the AF compression in SSB transmission as indicated in sub~paragraph B.
(8) Check the time constant of the AF compression as indicated in s‘ub-porcugraph C.

(4) Connect terminal A2 to terminal A5 of PC board assembly by means of a coaxial
cable. ‘

O

Connect the variable power supply to terminal B7 of PC board assembly.
Set the variable power supply so that it delivers 0 V.

(5)
(6)
7) Set the AF generator so that it delivers 10 mV.
)
)

~N

(8
@

Connect the HF voltmeter to terminal Bé of PC board assembly .

With potentiometer R44 at mid-range, set potentiometer R26 successively for
minimum and maximum value. Check that voltage read off the HF voltmeter

varies from 3 to 20 mV. Adjust resistor R28 if need be (470 Q, 1 kQ or
1.8 kQ).

(10)Set potentiometer R26 for maximum output power as read off the HF voltmeter.

(11)Set the variable power supply so that it delivers 3 V ; note the voltage value
read off the HF voltmeter and check for a signal attenuation higher than 40 dB.

(12)Disconnect the variable power supply from terminal B7 of BC board assembly.

(13)Connect terminal B7 to one of terminals A1, A11, A12, A20, B1, B10 of B20
of PC Board assembly.

(14)Set potentiometer R26 for a voltage of 10 mV as read off the HF voltmeter.

(E) Checking in A3H Transmission

(1) Proceed to same checks as for the SSB mode (see sub~paragraphs A, B, C and
D). \

(2) Connect the +5 V power supply to terminal B17 of PC board assembly.

(3) Connect spectrum analyzer and RF voltmeter to terminal Bé of PC board
assembly

(4) Adjust potentiometer R44 so that the three rays seen off the spectrum analyser
have the same amplitude (2.5 MHz). Measure RF level. '

(5) Connect the variable power supply to terminal B2 of PC board assembly.
(6) Set the power supply so as to obtain a voltage of + 3 V.

(7) Check on the spectrum analyzer that the two sidebands have disappeared.
(8) Disconnect the spectrum analyzer from terminal B6 of PC board assembly.
(

9) Connect the 50 Q resistor between terminal B6é and terminals A1, A11, A12,
A20, B1, B10 or B20 of PC board assembly.

(10)Connect the HF voltmeter to terminal B6 of PC assembly.
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(11) Check that the voltage read off the RF voltmeter is 6 dB higher than the
value noted in (4).

(12) Disconnect the 50 Q resistor and HF voltmeter from terminal Bé of PC board
assembly . :

(13) Disconnect the short-circuit connecting terminal B7 with the chassis (terminals

Al, A11, A12, A20, B1, B10 or B20).

(14) Disconnect the coaxial cable connecting terminals A2 and A5 of PC board
assembly .

(15) Disconnect the 5 V power supply from terminal B17 of PC board assembly.

(F) Checking in MORSE Transmission (A2J)
(1) Connect the - 6 V power supply to terminal B16 of PC board assembly.

(2) Connect the + 5V power supply to terminal A16 of PC board assembly.

(3) Connect the AF voltmeter to terminal B14 of PC board assembly and check
that voltage read off the AF voltmeter is of O V. '

(4) Disconnect AF generator from terminal A13 and connect it to terminal B12 ;
check that voltage read off the AF voltmeter is of 0 V.

(5) Connect the + 5 V power supply to terminal B11 of PC board assembly via a
10 k2 resistor.

(6) Check that voltage read off the AF voltmeter is between 1.5 mV and 4 mV.
(7) Connect the coaxial cable across A5 and A2 of PC board assembly .

(8) Disconnect the AF volimeter from terminal B14 of PC board assembly and
connect an HF voltmeter to terminal B6 of same board.

(9) Check for a voltage of 20 mV approximately as read off the AF voltmeter, or
10 mV when terminated into 50 Q.

10) Disconnect the HF voltmeter from terminal B6 of PC board assembly.

12

)
11) Disconnect the coaxial cable from terminals A5 and A2 of PC board ossembiy.
) Disconnect the AF generator from terminal B12 of PC board assembly.

)

(

(

(

(13) Disconnect the + 5 V power supply from the 10 kQ resistor connecting it to
terminal B11 of PC board assembly.

(14) Disconnect the + 5V power supply from terminal A16 of PC board assembly.

(15) Disconnect the - 6 V power supply from terminal B16 of PC board assembly.

(G) Checking the A3H Switching

(1) Connect terminal A9 of PC board assembly to terminals A1, Al1, A12, A20, |
B1, B10 and B20 of same board.

 (2) Connect DC voltmeter to terminal A7 of PC board assembly and check for a
voltage approximating 0 V off the voltmeter.
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3) Diséonnect the DC voltmeter from terminal A7 and connect it to terminal B8 of
PC board assembly.

(4) Check for a voltage approximating 1.8 V as read off the DC voltmeter.

(5) Disconnect terminal A9 from terminals A1, Al1, A]Z,_ A20, B1, B10 and B20
of PC board assembly.

(6) Connect terminal A9 to terminals A6 and A17 of PC board assembly.
(7) Check for a voltage approximating - 4.2 V off the DC voltmeter.

(8) Disconnect the DC voltmeter from terminal BB and connect it to terminal A7
of PC board assembly.

(9) Check for a voltage approximdﬁng - 6 V off DC voltmeter.
(10) Disconnect DC voltmeter from terminal A7 of PC board assembly .

) Disconnééf the lead between terminal A9 and terminals Aé and A17 of PC
board assembly.

(H) Final Operations

(1) Disconnect high stability RF generator from terminal A19 of PC board assembly.

(2) Disconnect the common point of stabilized power supplies from terminals AT,

Al1, A12, A20, A21, B1, B10 and B20 of PC board assembly.

(3) Disconnect the + 5 V stabilized power supply from terminal B13 of PC board
assembly.

(4) Disconnect the stabilized + 10 V power supply from terminal 5 of PC board
assembly.

(5) Disconnect stabilized - 6 Vv power supply from terminals Aé and A17 of PC
board assembly .. '

(6) Disconnect stabilized + 6 V power supply from terminals B9 and B19 of PC
board assembly.
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Assembly : MAN PACK
MK | and MK 11

Subassembly : 'SYNTHESIZER NO.1!
PC BOARD ASSEMBLY

TEST DATA SHEET

Number : C3
Folfo :1of5

PURPOSE : Verification and Adjustment

Personnel : 1 electronic

of 'Synthesizer No, 1' PC technician
Board Assembly
FACILITIES
,
Documents Tools

Plates 11A and 11B

Test Equipment

. 1 Stabilized power supply,
+6V

. 1 Stabilized power supply,
+3V

. 1 Stabilized power supply,
-6V

. 1 Stabilized power supply,
+5V :

. 1 Stabilized power supply,
+9.5V .

. 1 Stabilized power supply,
-22V :

. 1 Stabilized power supply,
adjustable from 0 to + 10 V

. 1 Frequency meter, standard

. 1 Oscilloscope
. 1 Synthesizer ,

. 3 Pulse generators,standard

. 1 RF voltmeter

1 resistor, 50 Q
1 resistor, 10 kQ

PROCEDURE

I - Preliminary Operations

. Connect stabilized + 6 V power supply to terminal B11 of PC board assembly.

. Connect stabilized +3 V power supply to terminal A1l of PC board assembly. - -
. Connect stabilized - 6 V povx;er supply to terminals A2 and B7 of PC board assembly.

. Connect stabilized + 9.5 V to terminal A5 of PC board assembly.

. Connect stabilized - 20 V power supply to terminal B5 of PC board assembly.

. Connect the common point of power supplies to terminals A1, A7, A9, A13, Bl B,

B8, B12 and B13 (ghassis) of PC board assembly.
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Operating procedure

The different operating procedures to be carried out are ds follows :

. Adjustment of VCO'.

. Verification of primary loop mixer, divider by four and divider by ten or twelve.

. Verification of digital ’ro—analog converter.

. Verlflca’rlon of phase compcrc’ror

(A) Ad|us'rmg ’rhe Vol’rage Con’rrolled Oscdlo’ror (VCO )

0
@

Set fhe s'rablllzed power supply adlus’rable from O to+ 10V to 3.5 V.

Connect the ad|us’rab|e s’roblllzed power supply (set to 3. 5 V) to test
terminal TPO] .

Connect the + 5 V stobdlzed power “supply to test terminal TP02

Connect the frequency meter, osalloscope and HF voltmeter across a 509
resistor connected fo terminal A6 of PC board assembly .

Set capacitor C34 so &5 to obi‘cun a 5|gno| frequency of 100.6 MHz as read
off the frequency meter.

Check of ’rhe_.,;_CDvaqricap .Freq.uen:cy ce\)erqg/je" .

M)

2)

(3)

Set the stabilized power supply connected to TPO1 (adjustable from 0 to V
+ 10'V) so as to obtain a voltage of 0 V.

Check that signal frequency read off frequency meter is lower than
100.5 MHz (approximating 100.4 MHz). -

Increase ‘the value of voltage ‘delivered by the adjustable power supply con-
nected to TPO1 so as obtain + 7.5 V while checking the signal frequency
read off the frequency meter. Check that frequency is greater than

100.7 MHz (approximating 100.8 MHz).

Check of the phase loop varicap frequency coverage :

(1)

Set the stabilized power supply connected on TPO1 to 3.5 volts.

Set the variable stabilized power supply connected on TP02 to 5 volts.
Check that the signal frequency on terminal Aé is 100.6 MHz.

Set the varidble stabilized power supply connected on TPO2 to 0 volt.
Check that the signal frequency on terminc‘ A6 is less than 100.5 MHz.
Set the variable stabilized power supply connected on TPO2 to 9.5 volts.
Check that the signal frequency on terminal Aé is greater than 100.7 MHz.
Disconnect : - |

. Variable power supply from test point TPO1.
. Stabilized + 5 V power supply from test point TPO2.
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(B)

Check of the phase loop varicap frequency slope :

(1)
(2)
(3)
(4)

(3)

Set adjustable power supply fo + 5 V and connect it to test point TPO2.
Connect the stabilized + 5 V power supply to test poinf TPOT.
Note the value of signal frequency read off the frequency meter.

Vary the voltage delivered by power supply connected to test point TP0O2 by
1 V ; note the new value of signal frequency read off the frequency meter
and check that the frequency deviation is greater than 20 kHz.

Disconnect :
. Adjustable power supply from test point TPO2.
. + 5V stabilized power supply from test point TPOT.

Adjustment of the VCO' Amplifier :

(M)

(2)
(3)
(4)

()

Set stabilized power supply (adjustable from 0 to 10 V) to 3.5 V and connect
the power supply to test point TPOI1.

Connect the + 5 V stabilized power supply to test point TP0O2.
Check for a signal frequency of 100.6 MHz off the frequency meter.

Set capacitor C31 so as to obtain maximum voltage as read off the oscil-
loscope and RF voltmeter. Said voltage shall be at least 100 mV.

Disconnect the frequency meter, ‘oscilloscope, RF voltmeter and 50 Q resistor
from terminal A6 of PC board assembly .

Checking the Primary Loop Mixer, Divider by Four, and Divider by Ten or Twelve

(1)
(2)

(3)
(4)

(3)
(6)

(7)

(9)

(10)

Adjust the VCO" as indicated in sub-paragraph A.
Set the stabilized power supply connected on TPO1 to 3.5 volis.

- Set the 0-10 V adjustable power supply connected on TPO2 such that the

signal frequency on terminal A6 is 100.6 MHz.

Connect synthesizer to terminal A8 of PC board assembly.

Set synthesizer so that it delivers an RF signal with 50 mV amplitude and
124.6 MHz frequency.

Connect frequency meter and oscilloscope to terminal A12 of PC board
assembly .

Ground terminal B9 of PC board assembly (A1, A7, A9, A13, B1, B, BS,
B12 and B19).

Check that signal frequency read off frequency meter is of 600 kHz. Said
frequency is obtained as follows : 124.6 MHz (primary loop heterodyne) less
100. 6 MHz = 24 MHz at input of divider by four.

24 MHz : 40 = 600 kHz.

Check for a signal amplitude of 9 V p-p on the scope.

Disconnect short-circuit connecting terminal B9 of PC board assembly with
the ground.

Connect the + 9.5V power supply to terminal B? of PC board assembly via
the 10 kQ resistor.
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(1)

(12)
(13)

Check for a signal frequency of 500 kHz off the frequency meter; said
voltage is obtained as follows :

124, 6 MHz (primary loop heterodyne) - 100.6 MHz = 24 MHz at input of
divider by four.

24 MHz : 4 = 6 MHz af output of divider by four.

6 MHz : 12 = 500 kHz.

Check that signal amplitude read off the scope is of 9 V p-p.

Disconnect :

. Oscilloscope

. Frequency meter

. Synthesizer

. Power supply, + 9.5V, complete with resistor.

(C) Checking the Digital /Analog Converter

(1)
(2)
(3)
(4)

Adjust the VCO as indicated in sub-paragraph A.
Disconnect adjustable stabilized power supply from test point TPO1,
Disconnect the + 5 V stabilized power supply from test point TP02.

Connect a pulse generator to terminal B3 of PC board assembly and adjust it
so that it delivers positive signals with :

. 3 psduration

. 9.5V amplitude positive

. 1 kHz repetition frequency.

Connect a pulse generator to terminal B2 of PC board assembly and adjust it
so that it delivers positive signals with :

. 3 ps duration

. 9.5V amplitude positive

. 1.05 kHz repetition frequency.

Connect the oscilloscope to test point TPO1.

Check on oscilloscope that displayed signal has the following waveform :

7,5V ——— e

5V -

2,5V — e

Disconnect the pulse generator from terminal B2 of PC board assembly.
Connect terminal B2 of PC board assembly to terminal B3.

Check on the scope that the signal is continuous and corresponds to one of -

0, 25, 50r 7.5V steps.

Remove connection between terminals B2 and B3 of PC board assembly.

|
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(12) Disconnect the pulse generator from terminal B3 of PC board assembly.

(13) Disconnect the oscilloscope from test point TPO1.
(D) Checking the Phase Comparator

(1) Adjust the VCO as indicated in sub-paragraph A,
(2) Check that no stabilized power supply is connected to test points TPO1 of TP02.

(3) Connect a pulse generator to terminal A3 of PC board assembly and set it so as
to obtain negative signals with :
. 3 ps duration
. 9.5V amplitude negative
. 1 kHz repetition frequency.

(4) Connect a pulse generator to terminal B2 of PC board assembly and set it so as
to obtain positive signals with :
. 3 ps duration
. 9.5V amplitude posmve
. 1 kHz repehhon frequency
. Phase-shift varying with respect to that delivered by the pulse generator
connected to terminal A3 of PC board assembly.

| (5) Connect the oscilloscope to test point TPO2,
(6) Check on scope that signal is continuous and within 0 and 9.5 V.
(7) Disconnect oscilloscope from test point TP0Z2,
(8) Disconnect pulse generator from terminal B2 of PC board assembly.
)

(9) Disconnect pulse generator from terminal A3 of PC board assembly.

IIl - Final Operations

. Disconnect the + 6 V stabilized power supply from terminal B11 of PC board
assembly.

. Disconnect the +3 V stqblllzed power supply from terminal A1l of PC board
assembly. .

. Disconnect the - 6 V stabilized power supply from ferminals A2 and B7 of PC
board ossembly

. Disconnect the + 9.5 V stabilized power supply from terminals A5 of PC board
assembly.

. Disconnect the - 22 V stabilized power supply from terminal B5 of PC board
assembly.

. Disconnect the common point of power supplies from terminals A1, A7, A9, Al3,
B1, Bé, B8, B12 and B13 (maximum) of PC board assembly.




Assembly : MAN PACK TEST DATA’;;SHEET

MK | and MK 11
Subassembly : 'SYNTHESIZER NO.2' PC ,
BOARD ASSEMBLY Number : C4
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PURPO SE : Verification of 'Synthesizer

No. 2' PC Board Assembly Personnel : 1 electronic technician
Time :
FACILITIES
Documents Test Equipment Tools
Plate 14 . 1 Stabilized power supply, 1 Resistor, 12 kQ

+6V 3 Diodes

. 1 Stabilized power supply, 1 Changeover switch
-6V :

. 1 Stabilized power supply,
+14.5V

. 1 Stabilized power supply,
+3V

. 1 Generator, 5 MHz
. 1 HF voltmeter

. 1 Frequency meter

. 1 Pulse generator

. 1 Digital voltmeter
. 1 AF voltmeter
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PROCEDURE

| - Preliminary Operations

(1) Carry-out the following setup.

+6V
|
12 kQ l
I "SYNTHESIZER No.v 2"
B|2 PC BOARD ASSEMBLY
1IN4148 l
l
1N4148
1N4148
S1
O \C
1 =

Check that setup is grounded via changeover switch Sli.
(2) Connect the +3 V stabilized power supply to terminal A4 of PC board assembly.
(3) Connect the + 14.5 V stabilized power supply to terminal A5 of PC board assembly .
(4) Connect the - 6 V stabilized power supply to terminal A12 of PC board assembly.
(5) Connect the common point of power supplies to terminals Al, A8, Al0, A13, B1, Bé
B7, B8 and B13 of PC board assembly (ground terminals).

Il - Operating Procedure

The different operating procedures to be carried out are as follows :

. Verification of 9.5 V voltage stabilizer.
. Verification of divider by 2

. Verification of divider by 100

. Verification of divider by 25

. Verification of digital /analog converter
. Verification of frequency discriminator.
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NOTE : The various verifications of the 'Synthesizer No.2' PC board assembly shall
be carried out systematically in the order indicated above. v

(A) Checking fhe 9.5V Voltage Stabilizer

(1) Connect digital voltmeter to terminal B5 of PC board assembly.

(2) Check that d.c. voltage read off digital voltmeter is within + 9.025 and
+9.975V.

If need be, adjust value of resistor RO8 so as to obtain a d.c. voltage within
this range.

(3) Disconnect digital voltmeter from terminal B5 of PC board assembly.

(B) Checking the Divider by Two

(1) Connect 5 MHz a.c. generator to terminal B4 of PC board assembly .

(2) Set 5 MHz a.c. generator so as to obtain a signal of 220 mV r.m.s. sine with
an impedance of 50 Q.

(3) Connect HF voltmeter and frequency meter to terminal A2 of PC board assembly’
in 50 Qimpedance.

(4) Connect the ~ 6 V power supply to external setup by means of changeover
switch S1 and check that voltage read off the HF voltmeter is
lower than 5 mV., :

(5) Ground external setup by means of changeover switch S1.

~ (6) Check that :
. Voltage read off the HF vol’rme’rer is at least 50 mV,
Frequency read off the frequency meter is equal to 2.5 MHz.

(7) Disconnect the HF volfmeter and frequency meter from terminal A2 of PC board
assembly. '

(8) Disconnect external setup from terminal B2 of PC board assembly.

(C) Checking the Divider by 100

(1) Connect oscilloscope to test point TPOT,

(2) Check on scope that :
. Pulse amplitude is of 9.5 V
. Pulse repetition frequency is of 25 kHz.
. Duration of pulses is within 1.6 ps and 2.4 ps.

(3) Disconnect oscilloscope from test point TPO1,

(D) Checking the Divider.by 25

(1) Connect oscilloscope to terminal Aé of PC board assembly.

“(2) Check on scope that :
. Pulses are positive
. Pulse amplitude is of 9.5 V
. Pulse repetition frequency is of 1 kHz
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.. Pulse duration is withir 1.4 psand 2.1 ps.

(3) Disconnect oscilloscope from terminal Aé and connect. it to terminal A7 of PC
board assembly.

(4) Check on scope that :
. Pulses are negative
. Pulse amplitude is of 9.5V
. Pulse repetition frequency is of 1 kHz
. Pulse duration is within 1.4 ps and 2.3 ps.

(5) Disconnect oscilloscope from terminal A7 of PC board assembly.
(6) Connect the AF voltmeter to terminal B9 of PC board assembly .
(7) Check that voltage read off the AF volimeter is of 100 mV.

(8) Disconnect the audio volimeter. |

(E) Checking the Digital /Analog Converter

(1) Connect a pulse generator to terminal A9 of PC board assembly.

(2) Trigger the oscilloscope by means of 5 MHz generator and adjust the pulse
generator as follows :
. Amplitude : 9.5V
. Pulse repetition frequency : 28 kHz
. Pulse duration : 1.6 to 2 ps

(3) Connect oscilloscope to terminal B10 of PC board assembly.

(4) Check on scope that signal characteristics are as follows :

. 128 steps : —
. Total amplitude : 9.5V : | T
. Frequency : 3 kHz , ,
. Amplitude of each step : 74 mV _ l
The signal is shown below. P I
9.5I \
|
1
|
|
S
|
‘<_._.,__,_,._, 3kH‘Z __.__.___..—.—»I

(5) Set the pulse generator as follows :
. Amplitude : 9.5V
. Pulse repetition frequency i 22 kHz
. Pulse duration : 1.6 to 2 ps.

(6) Check on the scope that signal characteristics are as follows :
. 128 steps st
. Total amplitude : 9.5V
. Frequency : 3 kHz

I
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. Amplif'udé' of each step : 74 mV.
The signal is shown below :

S
/
_L______ — 9.5V
Jamv_ |
JimV l
74 mV . !

(7) Set the pulse generator as follows :
. Amplitude : 9.5V
. Pulse repetition frequency : 25 kHz
. Pulse duration : 1.6 to 2 ps.
Check on scope for a d.c. signal within 0 and 9.5 V.

(F) Checking the Phase Discriminator

(1) Check that pulse generator repetition frequency is of 25 kHz.

" (2) Disconnect oscilloscope from terminal B10 and connect it to fermmal B12 of
PC board assembly.

- (3) Check that signal displayed on scope is continuous and within 0 and + 8 9 V
by varying the pulse generator phase versus the 5 MHz reference.

(4) Disconnect :
. Oscilloscope from terminal B12
. Pulse generator from terminal BY
. Pulse generator from terminal B4 of PC board assembly.

Il - Final Operations

(1) Disconnect the external setup from terminal B2 of PC board assembly.

(2) Disconnect the +3 V. stabilized power supply From terminal A4 of PC board
assembly.

(3) Disconnect the + 14.5 V stabilized power supply from terminal A5 of PC board!
assembly.

(4) Disconnect the - 6 V stabilized power supply from terminal A12 of PC board
assembly.

(5) Disconnect the common point of stabilized power supplies from terminals Al;
A8, A10, A13, B1, B6, B7, B8 and B13 of PC board assembly (ground terminals).




Assembly MAN-PACK TEST DATA SHEET
MK | and MK 1]
Subassembly : 'AF' PC BOARD Number : C5
ASSEMBLY
Folio :1of 8
PURPO SE : Verification of 'AF' PC Board Personnel : 1 Electronic
' Assembly Technician:
Time
FACILITIES
Documents Test Equipment’ Tools

Plates 26A and
26B

. 1 Stabilized power supply

+10V

. 1 Stabilized power supply

+6V

. 1:Stabilized power supply

+3V

. 1 Stabilized powei' supply

-6V

. 1 Stabilized power supply

+ 14,5V

. 1 AF generator

. 1 Distortion meter

. 1 Oscilloscope

. 1 Voltmeter with an input

impedance greater than
10 MQ

. 1 Voltmeter or multimeter

1 Remote control unit
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PROCEDURE

| - Preliminary Operations

Connect the common point of stabilized power supplies to terminals A1, A20, B1 and
B20 of PC board assembly.

Il - Operating Procedure

The different operating procedures to be carried out are as follows :

(A) Verification of + 5 V stabilized power supply.

(B) Verification of transmission/reception switching and MORSE control
(C) Verification of AF amplifier
(

D) Verification of remote control
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(A) Checking the + 5 V Stabilized Power Supply

(1) Connect the + 10 V stabilized power supply to terminal A3 of PC board
assembly.

(2) Connect the + 6 V stabilized power supply to terminal A8 of PC board assembly.

(3) Connect a d.c. voltmeter to terminal A7 of PC board assembly.
(4) Check that voltage read off the voltmeter is within+4.5and 5.5V
(5) Disconnect the d.c. voltmeter from terminal A7 of PC board assembly.

(6) Disconnect the + 6 V stabilized power supply from terminal A8 of PC board
assembly,

(7) Disconnect the + 10 V stabilized power supply from terminal A3 of PC board
assembly.

(B) Checking the Transmission/Recep’rion Switching and MORSE Control

(B-a) Preliminary Operations

(1) Check the + 5 V stabilized power supply as indicated in sub-paragraph A.

(2) Connect the + 10 V stabilized power supply to terminal A3 of PC board
assembly.

*(3) Connect the + 6 V stabilized power supply to terminals A8 and Al13 of PC
board assembly.

(B-b) Checking the Transmission/Reception Switching (Beginning of Cycle)

(1) Check that terminal Al4 is not connected.

(2) Connect terminal B12 to terminals A1, A20, Bl and B20 of PC board
assembly (chassis terminals).

(3) Connect the d.c. voltmeter to terminal A9 of PC board assembly and check
that voltage read off the voltmeter approximates 0 V.

(4) Disconnect the d.c. voltmeter from terminal A9 and connect it to terminal
B6 of PC board assembly ; check that voltage read off the d.c. voltmeter
is lower than or equal to 0.5 V.,

(5) Disconnect the d.c. voltmeter from terminal Bé and connect it to terminal
B8 of PC board assembly ; check that voltage read of d.c. voltmeter is
equal or greater than 5.7 V.

(6) Disconnect terminal B12 from terminals A1, A20, B1 and B20 of PC board
assembly and connect it to terminal A7 of same board ; check that voltage
read off the voltmeter connected to B8 approximates 2 V.

(7) Disconnect the d.c. voltmeter from terminal B8 and connect it to terminal
B6 of PC board assembly ; check that voltage read off the d.c. voltmeter
approximates 5 V.

(8) Disconnect the d.c. voltmeter from terminal Bé and connect it to terminal .
A9 of PC board assembly ; check that voltage read off the d.c. voltmeter
approximates 6 V,
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(B-c) Checking the Transmission/Reception Switching (Pressel Switch)

(1) Connect terminal Al4 to terminals A1, A20, B1 and B20 of PC board '
assembly (ground terminals).

(2) Check that voltage read off the voltmeter on terminal A9 approximates 6 V.

(3) Disconnect the d.c. voltmeter from terminal A9 and connect it to terminal
Bé of PC board assembly ; check that voltage read off d.c. voltmeter
approximates 0 V.,

(4) Disconnect d.c. voltmeter from terminal B6 and connect it to terminal
B8 of PC board assembly ; check that voltage read off d.c. voltmeter
approximates 2 V.

(5) Disconnect : ,
. Voltmeter from terminal B8 of PC board assembly
. Terminal Al14 from terminals A1, A20, B1 and B20 of PC board assembly
. Terminal B12 from terminals A1, A20, B1 and B20 of PC board assembly.

(B=d) Checking the Transmission/Reception Time Constant

(1) Connect the dual track oscilloscope as follows :
. Channel 'A' : terminal B8 of PC board assembly
. Channel 'B' : terminal A9 of PC board assembly.

(2) Connect terminal Al4 to terminals A1, A20, B1 and B20 of PC board

assembly.

Check on scope that S|gnq| displayed on channel 'A' is deluyed by more -
than 100 ms approximately with respect to signal dtsplayed on channe| "B"
on grounding of terminal A14

(3) Disconnect :
. Channel 'A' of oscilloscope from terminal B8 of PC board assembly.

. Channel 'B' of scope from terminal A9 of PC board assembly.
. Terminal A14 from terminals A1, A20, B1 and B20 of PC board assembly .

(B-e) Final Operations

. Disconnect the + 6 V power supply from terminals A8 and A13 of PC board
assembly .

. Disconnect the + 10 V stabilized power supply from terminal A3 of PC board
assembly.

(C) Checking the AF Amplifier

(C-a) Preliminary Operations

(1) Check the + 5 V stabilized power supply as indicated in sub-paragraph A.

(2) Connect the + 10 V power supply to terminals A3 and A16 of PC board
assembly.

(3) Connect the + 6 V stabilized power supply to terminals A8 and B3 of PC
board assembly. :
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(4) Connect the - 6 V power supply to terminal B18 of PC board assembly.
(5) Short-circuit terminals A5 and B19 of PC board assembly .

(C-b) Checking the Amplifier in A3H or SSB

(1) Set potentiometer R88 for maximum efficiency.

.(2) Connect distorsion meter as a voltmeter in a 300 Q2 impedance to terminal
B16 of PC board assembly.

(3) Connect an AF generator to terminal B5 of PC board assembly .

(4) Set the AF generator for
. Asignal frequency of 1 kHz
. A voltage of 1.7 V r.m.s. as read off the distortion-meter (voltmeter).

The voltage of signal from the AF generator shall be lower than or equal
to 2.5 mV, '

(5) Connect a voltmeter with a high input impedance (greafevr than 10 MQ) to
terminal B14 of PC board assembly and note the value of voltage read off the
voltmeter.

(6) Disconnect voltmeter from terminal B14 and connect it to terminal B19 ; check
that voltage read off the voltmeter is substantially equal to that measured at
terminal B14, .

Disconnect the high impedance voltmeter from terminal B19,

(7) Set the distortion meter so as to measure the distortion level ; this shall be
lower than or equal to max. 3 %. :

(8) Set the distortion meter so that it operates as a volimeter.

(9) Increase the frequency of signal delivered by the AF generator until the voltage

read off the voltmeter is of 1.2 r.m.s. (3 dB) and note the value of frequency
F1. - *

(10) Reduce the frequency of signal delivered by the AF generator until the

voltage read off the voltmeter is again equal to 1.2 V r.m.s. (3 dB).
Note the value of frequency F2,
Check that the frequency difference A F corresponding to equation

AF = F1 - F2 is greater than 2.7 kHz. : I

(11) Set AF generator so as to obtain a signal frequency of 1 kHz.

(C-c) Checking the Squelch

(1) Short-circuit terminal B2 and terminals A1, A20, B1 and B20 of PC board
assembly (ground terminals).

(2) Check that voltage read off voltmeter approximates 0 V.
(3) Disconnect the short-circuit connecting terminal B2 to terminals A1, A20, B1

and B20 of PC board assembly.

(C-d) Checking the Local Monitoring Control

(1) Short-circuit terminal Aé and terminals A1, A20, B1 and B20 of PC board
assembly (ground terminals).
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(2) Check that voltage read off voltmeter approximates 0 V.

(3) Disconnect the short-circuit between terminal A6 and terminals Al, A20, Bl
and B20 of PC board assembly.

(C-e) Checking ;rhe Amplifier in MORSE Mode

(1) Connect the - 6 V stabilized power supply to terminal A2 of PC board
assembly .

(2) Short-circuit terminals A7 and B10 of PC board assembly.

)
(3) Check that potentiometer R88 is at maximum of efficiency.
)
)

(4) Check that frequency of signal from AF generator is of 1 kHz.

(5) Set the value of signal from the AF generator so that voltage read off the
_distortion meter be of 1.7 V r.m.s.

The voltage of signal from the AF general shall be lower than or equal to 5 mV.

(6) Increase the frequency of signal from AF generator until the voltage displayed
on the voltmeter is of 0.85 V r.m.s.{dB) and note the value of frequency F3.

(7) Reduce: the frequency of signal from AF generator until voltage read off
voltmeter is again equal to 0.85 Vr.m.s.(6 dB) ; note the value of frequency
F4 and check that frequency difference AF corresponding to equation
AF = F3 - F4 is greater than 300 Hz.

(C-1) Fina. Operations

(1) Disconnect the AF generator from terminal B5 of PC board assembly.
(2) Disconnect the distortion meter from terminal B16 of PC board assembly.

(3) Disconnect short-circuits from terminals :
. A7 and B10
. A5 and B19 of PC board assembly.

(4) Disconnect the - 6 V sfcblllzed _power supply from terminals A2 and B]8 of
PC board assembly. ,

(5) Disconnect the + 6 V stabilized power supply from fermi-nais A8 and B3 of PC
board assembly.

(6) Disconnect the + 10 V sfcblllzed power supply from fermmals A3 and Al16 of
PC board assenibly .

(D) Checking the Remote Control

(D-a) Preliminary Operations

(1) Check the + 5 V stabilized power supply as indicated in sub-paragraph A.

(2) Check the transmission/reception switching and MORSE con’rro| as indicated
in sub-paragraph B.

(3) Check the amplifier as indicated in sub-paragraph C.
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(4) Connect terminal B15 of PC board assembly to one of connecting terminals
of a remote control unit.

(5) Connect terminal A15 of PC board assembly to one of connecti ng terminals
of a remote control unit.

(6) Short-circuit terminals A5 and B19 of PC board assembly.

(7) Connect the + 14,5 V stabilized power supply to terminal A12 of PC board
assembly.

(8) Connect the + 10 V stabilized power supply to terminals A3 and A16 of PC
board assembly.

(9) Connect the + 6 V stabilized power supply to terminals A8, A13 and A18 of PC
board assembly.

(10) Connect the ~ 6 V stabilized power supply to terminal B18 of PC board
assembly.

(D-b) Checking on Reception

(1) Connect the + 6 V stabilized power supply to terminal B3 of PC board assembly

(2) Connect the distortion meter (set as a voltmefer in a 300 Q impedance) to
terminal B16 of PC board assembly.

(3) Connect an AF generator to terminal B5 of PC board assembly .

(4) Set the AF generator so as to obtain :
. A signal frequency of 1 kHz
. A voltage of 1.7 V r.m.s. as read off the distortion meter (voltmeter).

(5) Disconnect the distortion meter with a 300 Q2 impedance from terminal B16 of
PC board assembly and connect it to the earphones connector of the remote
control unit.

Check that voltage read off the distortion meter approximates 1.7 V r.m.s.

" (6) Connect a voltmeter to terminal B8 of PC board assembly and check that
voltage read off the voltmeter approximates 5.7 V.

(7) Disconnect : , ,
. Voltmeter from terminal B8 of PC board assembly
. Distortion meter from 'earphones' connector of remote control unit
. AF generator from terminal B5 of PC board assembly.

o

(D-c) Checking the call Signal

(1) Connect oscilloscope to terminal B16 of PC board assembly.

(2) Disconnect the connection between terminal A15 of PC board assembly and
one of connecting terminals of the remote control unit.

(3) Check that characteristics of signal displayed on scope are as follows :
. Frequency : 2.7 kHz approximately
. Amplitude : 2 V p-p approximately

(4) Disconnect oscilloscope from terminal B16 of PC board assembly.
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(5) Connect terminal Al15 of PC board assembly to connechng fermmal of remote
control unit,

(D-d) Checking on Transmission

(1) Short-circuit terminals 2 and 3 of remote control unit connector JO1.

(2) Disconnect the + 6 V stabilized power supply to terminal B3 of PC board
assembly. ,

(3) Connect the - é V stabilized power supply to terminal B3 of PC board
assembly.

(4) Connect distortion meter used as a voltmeter in a 300 Q impedance to
'earphones' connector of remote control unit.

(5) Connect AF generator to terminal A19 of PC board assembly.'

(6) Set the AF generator so as to obtain :
. Signal frequency of 1 kHz
. Voltage of 150 mVr.m.s.as read off the distortion meter (voltmeter).

Check that voltage of signal from AF generator is less than 10mV.

(7) Connect a voltmeter to terminal B8 of PC board assembly and check that
voltage read off the voltmeter approximates 2 V.

(8) Disconnect :
. Voltmeter from terminal B8 of PC board assembly.
. Distortion meter from 'earphones' connector of remote control unit.
. AF generator from terminal B19 of PC board assembly.

(D-e) Final Operations
(1) Disconnect terminals A15 and B15 of PC board assembly from the remote

control unit.

(2) Disconnect short-circuit connecting terminals A5 and B19 of PC board
assembly.

(3) Disconnect the + 14,5V stqbtllzed power supply From terminal A12 of PC
board assembly.

(4) Disconnect the + 10 V stabilized power supply from terminals A3 and Al6
of PC board assembly. :

(5) Disconnect the + 6 V stabilized power supply from terminals A8, A13 and
A18 of PC board assembly.

(6) Disconnect the - 6 V stabilized power supply from terminals B3 and B18 of
PC board assembly. ,

(7) Disconnect the short-circuit connecting terminals 2 and 3 of remote control
unit connector JO1.

111 - Final Operations

Disconnect ‘the common point of sfa-bilizedrpower supplies from terminals A1, A20, Bl

and B20of PC board assembly (ground terminals).




Assembly : * MAN-PACK TEST DATA SHEET
MK | and MK 11 _ '
Subassembly : "FILTER AND 2.5 MHz [F" Number : Cé
PC BOARD ASSEMBLY Folio  : 1 of7
PURPOSE : Verification of "Filter and 2.5 MHz Personne! : 1 electronic technician
IF" PC Board Assembly
Time :
FACILITIES
Documents Test Equipment Tools
Plate 25 . 1 Stabilized power supply,
-6V
. 1 Stabilized power supply,
YV
.- 1 Stabilized power supply,
C+10V
. 1 Stabilized power supply,
+6 V

. 1 Spectrum analyzer,
fitted with a tracking
generator
. 1 RF Generator
. 1 AF Vacuum-tube voltmeter
. 1 Generator, fixed frequency
. 1 Frequency meter
. 1 Distortion meter




" Number : Cé : Folio : 2 of 7

PROCEDURE

| - Preliminary Operations :

(1) Connect common point of power supplies to terminals A1, Al1, A12, A20, B1, B3 to
B12 and B20 of PC board assembly (ground terminals).

(2) Connect +ve of 5V stabilized power supply to terminal A10 of PC board assembly.
(8) Connect -ve of - 6V stabilized power supply to terminal A7 of PC board assembly.

(4) Connect the +ve of + 6V stabilized power supply to terminals A6 and B16 of PC board
assembly.

(5) Connect the +ve of +10 V stabilized power supply to terminal B14 of PC board assémbly.

Il - Operating Procedure :

(A) Adjusting the SSB and MORSE Filter and Checking the Gain in Transmission
(B) Adjusting the A3H Filter

(C) Checking the SSB Reception

(D) Checking the A3H Reception

(E) Adjusting the HF Head AGC

(A) Adjusting the SSB and MORSE Filter and Checking the Gain in Transmission

(@) Switching in "Transmission"

(1) Connect terminal A15 (OV transmission) of PC board assembly to one of ground
terminals A1, A11, A12, A20, B1, B3 to B13 or B20 of PC board assembly.

(2) Connect terminal A4 (+ & V transmission) of PC board assembly to terminal Aé
or B16 of same PC board assembly.

(b) Adjusting the SSB and MORSE Filter

(1) Connect tracking generator output to terminal A5 of PC board assembly. Set
tracking generator as follows :
. Level : - 30 dBm approx.
. Frequency : 2.5 MHz, wobbulated

(2) Connect spectrum analyzer input to terminal A14 of PC board assembly.

(3) Adjust TO2 and TO3 for a response curve with the following parameters as read
off the analyzer :
. Ripple : €2dB .
. 6 dB Attenuation : (1) Upper frequency : 2 2499.7 kHz
(2) Lower frequency : <2497 kHz
. 40 dB Attenuation : (1) Upper frequency : < 2500.4 kHz
' (2) Lower frequency : 2 2492 kHz
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Said curve is shown below :

. 0B
2 dB o~ \

6 dB JF 2497k

\\

2497 kHz

F 2492 ki
2499. 72
2492 kHz 2500. 3

(4) Disconnect analyzer input from terminal A14 of PC board assembly.

(5) Disconnect tracking generator output from terminal A5 of PC board assembly.

(c) Checking the Gain in Transmission

(1) Connect RF generator to terminal A5 of PC board assembly

(2) Set RF generatoras follows :
. Level : ~ 30 dBm
. Frequency : 2499 kHz

(3) Connect the high‘ impedance HF voltmeter to terminal A14 of PC board assembly,

(4)' Check that gain éx—?) is greater than or equal to 0 dBm

(5) Disconnect the high impedance voltmeter from terminal A14 of PC board

assembly.

(6) Disconnect RF generator from terminal A5 of PC board assembly

(7) Disconnect terminal A15 of PC board assembly from ground terminals AT, All,

Al12, A20, B1, B3 to B13 or B20-of PC bocfrc_:l assembly.

(8) Disconnect terminal A4 of PC board assembly from terminals Aé or B16 of said

PC board.

(B) Adjusting the A3H Filter

(1) Connect terminal A13 (-6 V A3) of PC board as'sembly to terminal A7 of same

PC board.

(2) Connect terminal A9 (+5 V A3) of PC board assembly to terminal A10 of same

PC board.

(3) Connect terminal A4 (+ 6 V transmission) of PC board assembly to terminal A6 or

. B16 of same PC board.

F 2499. 7 kHz

. 4 kHz

Z

2
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(4) Connect terminal A15 (0 V transmission) of PC board assembly to one of the following -
‘terminals : A1, Al11, A12, A20, B1, B3 to B12 or B20 (ground ‘terminals).

(5) Connect tracking generator output to terminal A3 of PC board assembly.

(6) Set tracking generator so that it may deliver a wobbulated signal with the following
parameters : '
. Level : - 30 dBm
. Reference frequency : 2.5 MHz

(7) Connect analyzer input to terminal A14 of PC board assembly. .
(8) Set TO1 for maximum voltage as read off the analyzer.

(9) Set C25 and T04 so as to obtain a response curve with the following parameters as
read off the analyzer : '
. Ripple : lower than 2 dB
. 3 dB Attenuation : (1) Upper frequency :

2 2504 kHz
(2) Lower frequency : <

2
2496 kHz

Said curve is shown below :

0 dB

2B -

‘,//////// .l

w [/

F = 2496 kHz Fo =2.5 MHz F =2504 kHz

(10) Disconnect analyzer input from terminal A14 of PC board assembly.
(11) Disconnect tracking generator output from terminal A3 of PC board assembly.

(12) Disconnect short-circuit between terminal A15 of PC board assembly and one of
terminals A1, Al1, A12, A20, B1, B3 to B12 or B20 (ground terminals) of same
PC board assembly.

(13) Disconnect short-circuit between terminal A4 and terminal A6 or B16 of PC board
assembly.

(14) Disconnect short-circuit between terminal A13 and terminal A7 of PC board assembly.

" (15) Disconnect short-circuit between terminals A9 and A10 of PC board assembly.




Number : Cé ' Folio: 5 of 7.

(C) Checking the SSB Reception

Note : Prior to checking the SSB reception ad'iusf SSB filter (see sub-paragraph A) and

A3H filter (see sub-paragraph C).

(1) Short-circuit terminal A16 (AGC input) of PC board assembly and one of terminals
Al, A11, A12, A20, B1, B3 to B12 or B20 (ground terminals) of same PC board.

(2) Connect terminal A4 to terminal A7 of PC board assembly. _
(3) Connect terminal A15 (+ 6 V reception) to terminal A6 or B16 of PC board assembly.

(4) Connect fixed frequency generator (2.5 MHz + 2.5 Hz) to terminal B18 of PC board
assembly. .
Set generator so that it delivers a signal with an omplltude of 100 mV r.m.s. ,
(approx.) :

(5) Connect a frequency meter and an AF vol tmeter to termmal A8 of PC board
assembly .

(6) Connect a d.c. voltmeter to terminal A18 of PC board assembly.
(7) Connect an RF genercxfor to terminal A3 of PC board assembly,

(8) Set RF generator so as to obtain a sngna| with the Followmg parameters :
. Amplitude : 15 uV approx.
. Frequency : 2499 kHz

(9) Check that :
. Frequency read off frequency meter is of 1 kHz
. Voltage reading off the AF voltmeter is al least 25 mV r.m.s. (approx.)
. Voltage reading off d.c. voltmeter is 1.2 V max. (AGC voltage)

(10) Disconnect short-circuit between terminal A16 and one of fermmals A] All, Al12,
A20, B1, B3 to B12 or B20 (ground terminals) of PC board assembly Dlsconnecf
d.c. volfmefer from terminal A18.

(11) Carry out the following setup :

= -
+6V +5V
A 16

2N

2222
27 kO FILTER AND 2. 5 MHz
IF PC BOARD

1N4148 '

e ‘ A18) ASSEMBLY

390 kQ
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(12) Connect a distortion meter to terminal A8 of PC board assembly.

- (13) Set RF generator so as to obtain a signal with the following parameters :
v 9 g g P

(D)

. Amplitude : 200 pV
. Frequency : 2499 kHz

(14) Check that :
. Frequency read off frequency meter is of 1 kHz
- Voltage read off AF voltmeter is greater than or equal to 200 mV r.m.s.
. Distortion is lower than or equal to 5 %

(15) Disconnect :
. Distortion meter
. Frequency meter from terminal A8 of PC board assembly
. AF volimeter

(16) Disconnect external circuitry connecting terminals A16 and A18 of PC board
assembly.

(17) Disconnect RF generator from terminal A3 of PC board assembly.

(18) Disconnect fixed frequency generator (2.5 MHz) from rermmol B18 of PC board
assembly.

19) Dnsconnecf

. Short-circuit between terminal A15 and terminal A6 or B16 of PC board assembly. »
. Short-circuit between terminal A4 and terminal A7 of PC board assembly.

Left intentionally blank

Adjusting the RF Head AGC.

(1) Connect terminal A16 (AGC) to terminal A18 of PC board assembly via the external
setup mentioned in paragraph D ("Checking the SSB Reception").

(2) Connect terminal A4 (- 6 V reception) to terminal A7 of PC board assembly.
(3) Cennecf terminal A15 (+ 6 V reception) to terminal Aé or B16 of PC board assembly.

(4) Connect the fixed frequency generator (2.5 MHz) to terminal B]8 of PC board
assembly.
Set genemtor so as fo obtain a signal amplitude of 100 mV r.m.s. approx.

)] Connect RF generator to terminal A3 and set generator so as to obtain a signal with
the following parameters :

. Amplitude : 200 Vv ‘
. Frequency : 2499 kHz

(6) Connect a d.c. volimeter to terminal B17 of PC board assembly.

@) Adjust potentiometer R54 so as to obtain a voltage 2.7 V as read off the d.c. volt-

meter.
(8) Disconnect voltmeter from terminal B17 of PC boand assembly.
(9) Disconnect RF generator from terminal A3 of PC board assembly.

(10) Disconnect the fixed frequency generator from terminal B18 of PC board assembly.
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(11) Disconnect shorf‘-circuit.befween terminal A15 and terminal Aé or B16 of PC board

assembly.

(12) Disconnect short-circuit between terminal A4 and terminal A7 of PC board assembly .

(13) Disconnect external setup from terminals A16 and Q18 of PC board assembly .

(14) Disconnect short-circuit between terminals A9 and A10 of PC board assembly.

Il = Final Operations :

(1) Disconnect

. The +ve of + 10 V stabilized power supply from terminal B14 of PC board osserﬁbly.
. The +ve of + 6V stabilized power supply from terminals A6 and B16 of PC board

assembly.

3

. The -ve of - 6 V stabilized power supply from terminal A7 of PC board assembly.
. The +ve of + 5 V stabilized power supply from terminals A9 and A10 of the PC

board assembly.

(2) Disconnect common point of the stabilized power supplies from terminals A1, All,
Al12, A20, B1, B3 to B12 and B20 of PC board assembly (ground terminals).




Assembly : MAN-PACK TEST DATA SHEET

- MK I'and MK 11
Number : C7
Subassembly : 20 W AMPLIFIER » Folio : 1of 8

PURPQOSE : Verification and Adjustment Personnel : 1 electronic technician

of 20 W Amplifier

Time :
FACILITIES
Documents - Test Equipment Tools
Plate 29 . 1 Stabilized power supply, 1 Screwdriver, 5 mm -
+5V :
. 1 Stabilized power supply,
-6V :
. 1 Stabilized power supply,
S +10V
. 1 Stabilized power supply,
+14.5V

. 1 Vacuum~-tube voltmeter

. 1 Ammeter with probe

. 2 RF generators with
couplers

. 1 Wattmeter

. 1 Spectrum analyzer
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PROCEDURE

| - Preliminory Operations :

(1) Prepare the following setup :

7102 .
Power Supply
+5V
+ -
(7
13
120@ AMPLIFIER
172w
20 W
64 . Transmission
25 ) = Reception

(2) Check that changeover Sl is on “transmission" (position E)

- Opefcting Procedure :

It is imperative to carry out the checks and adjustments in the order indicated hereafter :

(a) Check and adjustment of power supply
(b) Check and cdiustmenf of bias currents
(c) Check of amplifier |

(d) Check of intermodulation

(e) Check of coupler

(f) Check of operation in reception

(g) Check of current measuring

(

h) Check of overdrive.
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(A) Checking and Adiusﬁng the Power Supply

(1) Disconnect the power supply strap (P7).

(2) Disconnect the biasing straps (P1 and P2). N

(3) Connect -6V stabilized power supply to terminal 30 of connector J02 in the 20 W
amplifier.

(4) Connect +10V stabilized power supply to terminal 38 of tonnector J102 i in 20 W

amplifier.

(5) Connect common point of -6V and + 10V stabilized power supplies to terminal 37 of
connector J102 in 20 W amplifier.

(6) Connect a 14,5 V stabilized power supply to connector J101 of 20 W amplifier.
CAUTION : Observe the correct polarities. ‘ ‘

(7) Connect a d.c. voltmeter across ’rermlnals 29 (+) and 37 (-) of cénnec‘tor J102 in 20 W
amplifier. :

(8) Check for a volfqge of 13.2 V off d.c. voltmeter. If need be, adjust potentiometer R82 by
means of the 5 mm screwdriver in order to obtain the 13.2 V.

(9) Disconnect DC voltmeter from terminals 29 and 37 of connector J102 in 20 W amplifier.
(10) Disconnect 14.5 V stabilized power supply from connector J101 in 20 W amplifier.

(11) Disconnect +10 V stabilized power supply from terminals 38 and 37 of connector J102
in 20 W amplifier. v

(12) Disconnect ~6 V stabilized power supply from terminals 30 and 37 of connector J102
in 20 W amplifier.

(13) Put the power supply (P7) and biasing (P1 and P2) straps into place.

~ (14) Connect -6 V stabilized power supply across terminals 30 (=) and 37 (+) of connector

J102 in 20 W amplifier.

(15) Connect +10 V stabilized power supply across terminals 38 (+) and 37 (-) of connector
J102 in 20 W omplifier,

(16) Connect 14,5 stabilized power supply to connector J101 of 20 W amplifier.

(B) Checking and Adjusting Bias Currents

(1) Connect ammeter probe to strap (P3) located in transistor Q07 collector circuit. Note
the value of bias current read off the ammeter.

(2) Disconnect ammeter probe from strap P3 located in transistor Q07 collector circuit.

(3) Connect ammeter probe to strap P4 located in transistor Q11 collector circuit. Note
value of bias current read off the ammeter. '

(4) Check that :

. Bias current of transistors Q07 and Q11 are within 40 and 60 mA

. The sum of bias currents approximates 100 mA.

If need be, adjust potentiometer RO1 by means of the 5 mm screwdriver so as fo obtain
the above-menhoned values.
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(5) Connect ammeter probe to strap P5 located in transistor Q16 collector circuit. Note
the value of bias current read off ammeter.

(6) Disconnect ammeter probe from strap P5 located in transistor Q16 collector circuit.

(7) Connect ammeter probe to strap Pé located in transistor Q17 collector circuit. Note
value of bias current read off the ammeter.

(8) Check that :

. Bias current of transistors Q16 and Q17 is within 40 to 60 mA

. Sum of dll bias currents approximates 100 mA
If need by, adjust potentiometer R26 by means of 5 mm screwdriver so as to obtain
above-mentioned values.

(9) Disconnect ammeter.

IMPORTANT NOTE : If current from collector of a transistor is not within the specifi-

cations, DO NOT replace the faulty transistor alone. Allways replace the transistors
by matched pairs (Q07 and Q11 or Q16 and Q17).

(C) Check of Amplifier in Transmission

(1) Check power supply (see pdra. A) and bias currents (see para. B).
(2) Connect an RF generator to terminal 17 of connector J102 in 20 W ampl ifier.
(3) Connect a wattmeter to connector J105 on 20 W amplifier (load impedance : 50 Q).

(4) Adjust RF generator so as to obtain a frequency of 2 MHz. Adjust the RF generator
output signal level so as to obtain a mean power of 10 W off the wattmeter.

Ou’rpuf Power
Input Power
(0.5 mW maximum).

Compute ratio : . This shall be equal or greater than 43 dB input power

(5) Connect ammeter probe to power supply input line of 20 W amplifier. Check for a
power supply current value not exceding 3A off the ammeter.

(6) Disconnect ammeter probe from power. supply input {ine of 20 W amphfler

(7) Connect ammeter probe to strap P3 of transistor Qo7 collec'ror circuit. Note the value
of collecfor current as read off ammeter.

(8) Disconnect ammeter probe from strap P3 and connect it to strap P4 of transistor Q11
collector circuit. Note the value of collector current read off ammeter.

(9) Check that :
. Values of collector currents are equal, to within 20 mA.

(10) Disconnect ammeter probe from strap P4.

(11) Connect ammeter probe to strap P5 of transistor Q]é collector circuit. Note the value |

of collector current read off ammeter.
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+(12) Disconnect ammeter probe from strap P5 and connect it with strap P6 of transistor Q17
collector circuit. Note the value of collector current as read off ammeter.

(13) Check that :
. Values collector currents are equal to within 200 mA,
(14) Disconnect ammeter probe from strap P6.

(15) Adjust RF generator so.as to obtain a signal frequency of 30 MHz. Adjust RF
generator output level so as to obtain a mean power of 10 W as read off wattmeter.
Input power shall be within 0.5 and 2 mW.

Output Power

Input Power This shall be equal or greater than 43 dB.

Compute ratio :
(16) Connect ammeter probe to power supply input line of 20 W amplifier. Check for a
‘power’ supply current value of 3.5 A-maximum off the ammeter.
(17) Disconnect ammeter probe from sirap P7 of 20 W ampl ifier. ‘
(18) Connect ammeter probe to strap P3. Note collector current (Q07) off ammeter.

(19) Disconnect ammeter probe from strap P3 and connect it to strap P4. Note the
collector current (Q11) reading off ammeter.

(20) Check that :
. Values of collector currents are equal, to within 20 mA.
- (21) Disconnect ammeter probe from strap P4.
(22) Connect ammeter probe to strap P5 and note collector currem‘ (Q16) off ammeter.

(23) Disconnect ammeter probe from strap P5 and connect it to sfrap Pé. Note value of
collector current (Q17) off the' ammeter.

(24) Check that :
. Values of collector currents are eo;ual to Qyi.th-in 200, mA.
(25) Disconnect ammeter probe from sfrdp>P6.
(26) Disconnect RF generator from terminal 17 of connector J102 on 20 W amplifier.

(27) Disconnect wattmeter from test connector J105 on 20 W amplifier.

(D) Checking the Intermodulation

(1) Check :
. Power supply (see para. A)
. Bias current (see para. B)

. Amplifier (see para. C).

(2) Using a coupler, connect‘ two RF generators to terminal 17 of connector J102 on
20 W amplifier.

(3) Connect a wattmeter loaded by 50 Q toi test connector J105.

(4) Adjust the RF generators so that frequency of generated signals are 1 kHz.apart.
within the 25 and 30 MHz band.
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7)
(8)

“Increase level of signal delivered by each RF generator so as to obtain a mean

output power of 10 W,

Connect a spectrum analyzer via a coupler to test connector J105 and wattmeter.
Check that intermodulation spectral lines are greater than 25 dB.

Disconnect spectrum analyzer from test connector J105.

Disconnect both generators fitted with coupler from terminal 17 of connector J102.

(E) Checking the Coupler

(1) Check :

(2)
)

(4)

(5)

(6)

. Power supﬁly (see parg, A).

~ . Bias current (see para. B)

. Amplifier (see para. C).
Connec’r'wo’r’rme’rer to test connector J105.

Connect RF generator to terminal 17 of connector J102.
Adjust RF generator so as to obtain :
. Signal frequency : 2 MHz

. Signal level : 10 W mean power as read off wattmeter.

Connect a DC voltmeter across terminals 26 (+) and 37 (-) of connector J102 on
20 W amplifier. Check for a voltage approximating 1V off the voltmeter (VD).

Disconnect DC vol’rme’rér from terminals 26 (+) and 37 (-) of J102 and connect it
across terminals 27 (+) and 37 (-) of connector J102. _
Check for a voltage of 100 mV at most off the volimeter (VR).

Proceed to same checks 3, 4 and 5 for a signal frequency of 30 MHz generated by
RF generator the results must be similar. -

Discdnﬁe’c’r DC volimeter from terminals 27 (+) and 37 (—) of connector J102 on
20 W amplifier.

Decrease the signal generator output level to a minimum.

Disconnect the wattmeter load from J105.

Connect the Ammeter probe to power supp‘y input line.

Increase the signal generator level tuned to 2 MHz foria current of 2.5 A measured
on the ammeter. ,

With the DC voltmeter connected to 27 of J102 measure the VR voltage, ap-
proximatly 0.9 volts. ‘

. Repeat steps 11 and 12 but for a frequency of 30 MHz and 3 A measured on the

ammeter, VR measured approximatly 0.5 volis.
Decrease signal generator level to.a minimum.
Disconnect DC voltmeter from pin 27 of J102.
Disconnect wattmeter from J105..

Disconnect RF generator from 17 of J102.
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(F) Chécking isolation of Tx/Rx switching device.

(M

(2)

Check :

. Power supply (see para. A)

. Collector current (see para. B)
. Amplifier (see para. C)

. Intermodulation (see para. D)
. Coupler (see para. E).

Connect wattmeter to fest connector J105 of 20 W amplifier.

Connect an RF generator to terminal 17 of connector J102 on 20 W ampl ifier.

‘Adjust RF generator so as to obtain :

. Signal frequency : 2 MHz
. Signal level : 10 W mean power off wattmeter.

Connect a low power wattmeter to terminal 1 of J102.
Check for power less than 10 mW as read off watimeter.
Disconnect wattmeter from test terminal 1 of connector J102 on 20 W amplifier.

Carry out the same checks for a frequency (signal delivered by RF generator) of
30 MHz.

Disconnect :

. Both wattmeters
. RF generator from terminal 17 of connector J102,

(G) Check of current measuring

Connect RF generator on terminal 17 of J102.

Connect a DC voltmeter between terminals 22 (+) and 28 (-).

" Connect the ammeter probe to é’rrap P7.

Increase signal generator level tuned to 2 MHz for a current of 3 A measured
on the ammeter. ‘

The voltage measured across pins 22 and 28 of J102 must be 0.33 volts.

Disconnect ammeter :
. Signal generator
. DC voltmeter.

(H) Check of overdrive

(1)
(2)
(3)
4)

5
®

Connect a DC voltmeter between pin 31 (+) cnd_41 (-) of J102.
Set the switch of the external set up to reception. |
Connect the ammeter probe tc power supply input line.

Connect fhe'signai generator, tuned to 2 MHz, to terminal 17 of J102 and adjust |
the level for 3 volts read on the DC volimeter connected to pins 31 and 41 of J102.|

Measure, the current on the ammeter which must,between 1 and 2 A.

Repeat step 4 for a frequency of 30 MHi.
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(7) Measure the current on the ammeter which must be between 3 and 4.5A.

(8) Disconnect ; the signal generator :
. The DC voltmeter
. The ammeter probe.

[Il - Final Operations

(1) Disconnect :

. The - 6 V stabilized power supply from terminals 30 and 37 of connector J102 in

20 W ampl ifier

. The + 10 V stabilized power supply from terminals 38 and 37 of connectqr J102

in 20 W amplifier

. The + 14.5 V stabilized power supply from connector J101 of 20 W amplifier.

(2) Disconnect 20 W amplifier external setup.
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Assembly : MAN-PACK
MK 1 and MK 11

Subassembly :  CONVERTER UNIT

TEST DATA SHEET

Number : C8

Folio : 1ofé

PURPOSE :  Verification and Adjustment of Personnel : 1 electronic technician

Converter Unit

Time :
FACILITIES
Documents Test Equipment Tools
Plate 31 . 1 Stabilized power supply, . 1 Resistor, 82 Q
+14.5V adjustable within . 1 Resistor, 120 Q -
+10V and +20V . 1 Resistor, 150 Q
. 1 DC volimeter . 1 Resistor, 220 Q

. 1 Resistor, 390 Q
. 2 Resistors, 68 Q
. 2 Resistors, 33 kQ2
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PROCEDURE

| - Preliminary Operations -

(1) Prepare the following setup :

CONVERTER - DI

120 Q"

(2) Connect the - ve of + 14, 5 V stabilized power supply to terminal Al6, Al7, B2,
B3 ... B18 or BI9 (ground terminal).

(3) Connect the + ve of + 14.5 V stabilized power supply to terminal A18 or A19.

I = Operating Procedure

This paragraph deals with :
(a) Adjustment and check of stabilizer.
“(b) Verification of converter unif.

(A) Adjusting and Checking the Stabilizer

(1)-Connect a d.c. voltmeter across termirials A14 or A15 (+) and A6, A17, B2, B3 ...

B18 or B19 (ground terminal).
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2)

Adjust potentiometer R21 so as to obtain a voltage of + 9.9 to + 10.1V as read
off DC voltmeter.Said voltage is the reference voltage Up.

Adjust stabilized power supply connected across terminals A18 or A19 and A16,

Al7, B2, B3 ... B18 or B19 so as to obtain a voltage of + 12 V.’
Check that voltage read off DC voltmeter is equai ro UO (reference voltage) + 1 %.

Adjust stabilized power supply connected across terminals A18 or A19 and A16,

A17, B2, B3 ... B18 or B19 so as to obtain a voltage of + 19 V.

Check that voltage read off DC voltmeter is equal to Ug (reference voltage) to

within1 % .

Adjust stabilized power supply connected across terminals A18 or A19 and A16,

A17, B2, B3 ... B18 or B19 so as to obtain a voltage of 14.5 V.

Check that voltage read off DC voltmeter is equal to reference voltage Ug (voltage
within 2.9 and 10.1 V).

(B) Verification of Converter Unit

(1)

(10)
(11)
(12)
(13)

(14)

Disconnect DC voltmeter from terminals A14 or A15 and A16, A17, B2, B3 ... B18
or B19 (ground terminal).

Connect DC volimeter across terminals A3 (=) and A16, Al7, B2, B3 ... Bl8or
B19 (ground, + ve).

 Check for a voltage within = 17.6 and - 26.4 V as read off DC volimeter.

Disconnect DC voltmeter frqm terminal A3 (-) and connect it to terminal A2 (-).
Check for a voltage within - 17.6 and - 26.4 V as read off DC voltmeter.

Disconnect DC voltmeter fro’m' terminal A2 (=) and connect it to terminal A12 or

A13 (-).
Check that voltage read off DC voltmeter is within = 5.7 and - 6.3 V.

Disconnect DC voltmeter from terminals A12 or A13 (-) and A16, Al17, B2, B3 ...
B18 or B19 (ground, + ve).

Connect DC voltmeter across terminals A4 (+ ve) and Al16, A17, B2, B3 ... Bi8or
B19 (ground, - ve).

Check that voltage read off DC voltmeter is within 2.835 and + 3. 165 V.
Disconnect DC voltmeter from terminal A4 and connect it to terminal A6.
Check that voltage read off DC volimeter is within 2.835 and 3.165 V.

Disconnect DC voltmeter from terminal Aé and connect it to terminal A8.

Check that voltage read off DC voltmeter is wifhiﬁ +5.7 and 6.3 V.
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(15) Disconnect DC voltmeter from terminals A8 and A16, A17,B2,B3 ... B18 or B19
(ground, - ve). :

(16) Connect terminal A4 to one of terminals A16, A17, B2, B3 ... B18 or B19.
(17) Check that converter unit is switched off.

(18) Disconnect short-circuit between terminal A4 and one of terminals A16, A17, B2,
B3 ... B18orB19.

Check voltage readings off DC volimeter as indicated in following table
(table no. 1) : : \

Terminal + of DC voltmeter | Terminal - of DC voltmeter ' Value to be Obtained
Al6, A17, B2, B3 ...
B18 or B19 A3
A2
Al2 or A13 » 0 V‘approx.

A4 Al6, A17,B2,B3 ...

Ab B18 or B19

A8

Al4 or A15

(19) Disconnect + ve of + 14.5 V stabilized power supply then reconnect it with
terminal A18 or A19.

(20) Check that :

. Converter is switched on

. Output voltages read off DC voltmeter are the same as those mentioned hereafter
(table 2) : »
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Terminal + of DC voltmeter ferminal - of DC voltmeter Value.fo be Obtained
(in volts)
» A3 | ‘within = 17.6-and - 26.4
Al6, A17,B2,B3 ... eips
B18 or B9 A2 .  within - 17.6 and - 26.4
Al2 or A13 - within- 5.7 and - 6.3
A4 within + 2.835 and + 3.165
A6 Al6, A17, B2, B3 ... within +2.835 and + 3.165
A8 BI8 or B9 within + 5.7 and + 6.3
. Al4 or A15 . within + 9.9 and + 10.1

(21) Connect terminal A6 to one of terminals A16, A17, B2, B3 ... B18 or B19,

(22) Check that converter is. not operating.

(23) Disconnect short-circuit between terminal Aé and one of terminals A16, Al7,
. B2, B3 ... Bi8 or B19.

Check 0ufput voltages read off DC voltmeter as indicated in table no. 1 above.

(24) Disconnect the + ve of + 14.5 V stabilized power supply then reconnect it to
terminal A18 or A19,

(25) Check that :
. Converter is switched on
. Output voltages read off DC voltmeter are the same as those mentioned in
table no. 2. '
(26) Connect terminal A8 to one of terminals A16 Al7,B2 B3 ...B18orB19.
(27) Check fhat converter is not operating..
(28) Disconnect short-circuit between terminal A8 and one of fermmals Al6, A17,
"B2,B3 ... Bi8or B19. :

Check 0utput voltages read off DC voltmeter as indicated in table no. 1.

(29) Disconnecf the + ve of + 14.5 V stabilized power supply then _reconnecf it to
terminal A18 or A19,

(30) Check that :

. Converter is switched on

. Output voltages read off VTVM are the same as those mentioned in table no. 2.
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(31 Connecf terminal A12 or A13 to one of terminals A16, Al17, B2, B3 . B18 or
B19. :

(32) Check that converter is not operating.

(33) Disconnect short-circuit betweer; terminal A12 or A13 and one of terminals A16, .
Al7,B2, B3 ... B18 or B19.
Check oufput volfages read off DC voltmeter as per fable no. 1.

(34) Disconnecf the + ve of + 14,5 V stabilized power supply then reconnect it to
terminal A18 or A19.
(35) Check that :

. Converter is switched on
. Output voltages read off DC voltmeter are the same as those mentioned in
table no. 2. '

(36j Connect terminal Al4 or Al5 fo one of terminals Al6, A17,B2,B3 ... Bl8or
B19.

(37) Check that converter is not operating.

(38) Disconnect short-circuit between terminal Al4 or Al5 and one of terminals Alé,
Al7,B2,B3 ... B18 or B19.
Check output voltages read off DC volimeter as indicated in table no. 1.

(39) Disconnect the + ve of + 14.5 V stabilized power supply then reconnect it to
terminal A18 or A19.

(40) Check that :

. Converter is switched on
. Output voltages read off DC voltmeter are the same as those menhoned in
table no. 2.

(41) Disconnect DC volimeter.
Note : Prior to any troubleshooting or fault-repair, check that voltage across test

terminal TPO1 and ground approximates + 20.6 V.
(Said voltage depends upon the load).

1l - Final Operations

(1) Disconnect the + ve of + 14.5 V stabilized power supply from terminal A18 or A19.

(2) Disconnect the ~ ve of + 14,5 V stabilized power 5upp|y from terminal Al16, Al7,
B2, B3 ... B18 or B19 (ground terminals).

(3) Disconnect converter from external setup.




Assembly : | MAN.-PA'CK
MK | and MK 11

Subassembly : "REMOTE CONTROL UNIT"

TEST DATA SHEET

Number:: C9

Folio :1of5

PURPOSE : Verification and Adjustment of Personnel :
Remote Control Unit

Time :

1 electronic technician

FACILITIES

Documents

Plates 33A and 338

Test Equipment

. 1 Milliammeter
. 1 AF Generator
. 1 Stabilized power supply,

15V

. 2 AF Voltmeters

Tools

. 2 Loads, 600 Q
. 1 Resistor, 1 kQ
. 1 Capacitor '
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[PROCEDURE_ .
The following operations shall be ‘carried out :

(a) Adjustment of "trdnsmit-receive"'changeover
(b) Check of transmit channel gain

(c) CHe:;:k of ‘re:cedive channel gain

(A) Adjusting the Transmit/Receive Changeover

| - Preliminary Operations :

Prepare the following setup :

o1 1 k& M1
g (ma)
.
REMOTE CONTROL
UNIT 25 V Stabilized
Power Supply

\ -

EQ2

I - Operating Procedure :

(a) Adjustment in Transmission Operation

(1) Short-circuit terminals 2 and 3 of conhector JO1 on remote control unit

(2) Adjust potentiometer R04 so as to obtain a current within 7.9 and 8.1 mA as read
~ off milliammeter M1,

(3) Disconnect short-circuit between terminals 2 and 3 of . nector JOI.

(b) Adjustment in Reception Operation

(1) Check that terminal 2 of connector JO1 is not connected (terminal "open-circuited" ).

(2) Adjust potentiometer R06 so as to obtain a current within 3.9 and 4.1 mA as read off
milliammeter MI, ’
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| 11 - Final Operation :

Disconnect remote control unit from external setup.

(B) Checking the Transmit Channel Gain

| - Preliminary Operations :

Prepare the following setup :

! ] J- |
Jot - AF Voltmeter
) } I 00Q

(M2)

l

REMOTE

+

601
0« CONTROL

UNIT

15 V Stabilized
Power Supply

3

r ° 4

AF Voltmeter 600 |
(M1)
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Il = Operating Procedure :

(1) Adiuét AF generator so as to obtain :

. A signal frequency of 1 kHz
. A signal level high enough to note :
. Volitage delivered by AF generator (UO)
. Voltage read off AF voltmeter (M2) (U])

(2) Compute the gain between voltages U] and Uo.
This shall be within 21 and 28 dB

(3) Adjust AF generator so as to obtain :
. A signal frequency of 1 kHz
. A signal level high enough to note :
. Voltage delivered by AF generator (U2) :
. Voltage read off AF voltmeter M1 (U3)
(4) Compute the gain between volfc:ges/U3 and U2.
This shall be within 14 and 25 dB .
Check the call facility. Depress call switch : the current through the milliammeter must
fall to zero.

Il - Final Operation :

Disconnect remote control unit from external setup.

(C) Checking Receive Channel Gain :

| - Preliminary Operations :

Prepare the following setup :

L

I—' - AF Generator J
) 7.

L pF

1kQ
REMOTE @ mA

CONTROL

@ UNIT *

15 V Stabilized
Power Supply

Jo

-

AF Voltmeter 600 Q

(M1)
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Il = Operating Procedure :

(1) Adjust AF generator so as to obtain :

. A signal frequency of 1 kHz

. A signal level high enough to note :
. Voltage delivered by AF generator (Uo)
. Voltage read off voltmeter M1 (U])

(2) Compute the gain between voltages UO and U] .

This shall be within =14 and =12 dB.

I11 = Final Operation :

Disconnect remote control unit from external setup.
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Assembly : MAN-PACK TEST DATA SHEET
‘MK 1 'and MK 11
Subassembly : HF HEAD Number : C10
Folio: 1 of8
PURPOSE : Verification and Adjustment of Personnel : 1 e]ec-trgnic_:‘fechn?ciqn\_-.:
RF Head
Time :
FACILITIES
Documents Test Equipment : Tools
Plates 23A and 23B . 1 Stabilized power supply, . 1 Split connector,
+2.57V with shorting links
. 2 Stabilized power supplies, . 1 Man-Pack transceiver
+6V with Synthesizer Unit
. 1 Stabilized power supply, ‘
-6V
. 1 Stabilized power supply,
+9.5V '
. 1 Stabilized power supply,
+10V
. 1 Stabilized power supply,
-22V

. 2 Stabilized power supplies,
adjustable within 0 to 10 V,

. 1 HF voltmeter ‘

. 1 frequencymeter

. 1 RF generator

. 1 tracking generator
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PROCEDURE
Verification and adjustment of the HF head consist in :

. Checks and adjustment of the VCO

. Checks and adjustment of transmit and receive channels.

Note : These require the use of a Man-Pack transceiver with a synthesizer unit in good operating
. condition. -

(A) Checking and Adjusting the VCO

| - Preliminary Operations

:(1) Check fhat‘terminGISZ 3,6,7,10, 11,22, 24, 26 and 28 (ground terminals) are
“correctly connected. Connecf them |F need be . .

(2) Connect the +ve of +10 V stabilized power supply to termlnal 8 of connector JOI in
HFhead. Connect the -ve of said power supply to_ground terminals (2, 3,6, 7, 10,
11, 22, 24, 26 and 28 of connector JO1).

(3) Connect the +ve of +9.5 V stabilized power supply to terminal 17 of connector JO1

of HF head. Connect the -ve of said power supply to ground terminals (2, 3, 6, 7, 10,
11, 22, 24, 26 and 28 of connector JO1). ,

(4) Connect the -ve of =20V stabilized power supply to terminal 4 of connector JO1 in
HF head. Connect the +ve of said power supply to ground terminals (2, 3, 6,7,10, 11,
22, 24, 26 and 28 of connector JO1),

(5) Connecf a stabilized power supply ad|usfable from 0 to 10 V across terminals 1 (+) and
3 (=) or 1 (+) and 2 (=) of connecfor JO1 in the HF head. Said power supply snmulates

_the VCO alignment ¥oltage. °

) Connect a stabilized power supply adjustable from 0 to. 10 V across terminals 5 (+) and
6 (=) or 7 of connector JO1 in HF head. Said sfcblllzed power supply simulates the VCO
~ clamping voltage.

~ (7) Connect a HF voltmeter and a frequency meter across termmals 9 and 10 or 11 (chassis)
- of connector JO1 in HF head.

Il - Operating Procedure

(a) Adjustment in Upper Band

‘ (1) Adjust stabilized power supply connected across terminals 5 () and 6 (-) of connector
JO1 (control voltage simulation) so as to obtain a voltage of +1 V.,

(2) Adjust stoblhzed power supply connected across terminals 1 (+) and 3 (<) or 1 +) ond 2
(=) of connector J01 (alignment voltage s:mulatlon) so as to obtain a voltage of 0 V.

(3) Adjust inductor L405 so as to obtain a frequency of 121, ,480.and 12 1.520 MHz A
as read off the frequency meter. Check that vol tage off HF vol tmeter approximates 300 mV.

(4) Ad[usf stabilized power supply connected across terminals 1 (+) and 3 (<) or 1 (+) and

"2 (=) of connector JOI (alignment voltage s|mu|a’non) so as to obtain a voltage of 9 V .and
"at 5 (+) and 6 (~) a voltage of 7 V.

|
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(5)Check for : .
. A frequency of 134 < F < 134.5 MHz off the frequency. meter.
. A voltage approximating 300 mV off the HF voltmeter.

(b) Check in Lower Band

(1) Check that the stabilized power supply connected across terminals 1 (+) and 3 (=) or 1
(+) and 2 (-) of connector JOT (alignment voltage simulation) delivers a voltage of 9 V.

(2) Check that the stabilized power supply connected across terminals 5 (+) oand 6 (;) of
connector JOI (phase control voltage simulation) delivers a voltage of 4 V.

(3) Connect terminal 13 of connector JOT to ground terminals (2, 3, 6 7,10, 11, 22, 24,
26 and 28 of connector JO1).

(4) Check for : »
. A frequency greater than ~ > 124 MHz off the frequency meter.
. A voltage approximating - > 250 mV off the HF voltmeter.

(5) Ad|usf the stabilized power supply connected across terminals 1 (+) and 3 (=) or 1 (+)
and 2 (=) of connector JO1 (alignment vol'fage snmulahon) o) tha’r it del ivers a vohage of
0V. :

(6) Check for :

A frequencyv less than 100.5 MHz off the’ frequency meter.
. A voltage approxnmahng "> 250 mV off the HF: v@l»tmesfer

(7) Disconnect HF vol tmeter from fermmol 9 of connector JO1 and connect it to terminal

- "S HET™ on the HF head VCO unit.
 (8) Check fhaf voltage read off HF voltmeter.is greater than 1.5V,

(9) Disconnect HF voltmeter from "S HET" terminals and ground terminals (2, 3, 6, 7 10,
" 11, 22, 24, 26 and 28 of connector JO1). ~ o

- (10) Disconnect short-circuit between terminal 13 of connector JO1 and ground fermmals
(2,3,6,7,10,11,12, 22, 24 26 and 28 of connector Jo1),

NOTE : Above-mentioned values allow for the effect of HF head shield whén in situe.

Il - Final Operations

(1) Disconnect frequency meter from terminals 9 and 10 of conneéfor JOIV in HF head.,

(2) Disconnect : :
. Stabilized power supply from fermmals 5 (+) and 6 (-) of connecfor Jo1,
. Stabilized power supply from termmals 1(+H and 3 (-) or 1 (+) dnd 2 (=) of connector
JO1 in HF head.

(3) Disconnect :
. —ve of -22 V stabilized power supply from terminal 4 of connector JO1.
. +ve of =22 V stabilized power supply from ground terminals (2, 3, 6,7, 10, 11, 22,
24, 26 and 28 of connector JO])

(4) Disconnect :
.tve of +9.5V stab|||zed power supply from terminal 17 of connector JO1.

. =ve of + 9.5 V stabilized power supply from ground terminals (2, 3, 6, 7, 10, 11,
22, 24, 26 and 28 of connector JO1).
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(5) Disconnect :

(B) Adjustment and Checking of "Transmit-Receive" Channel

| = Preliminary Operations

. +ve of +10 V stabilized power supply from terminal 8 of connector JO1
. =ve of +10V stabilized power supply from ground terminals (2, 3, 6, 7, 10, 11,
24, 26 and 28 of connector JO1).

~ (6) If need be,put ground terminals (2, 3, 6,7, 10, 11,
JO1) in their initial configuration,

22,

22, 24, 26 and 28 of connector

Prepare the following setup, using the split connector and a Man-Pack transceiver as tools.

I 1
Jo1 . : Connecting Link Jo1
I — + 10V Rec] r —~ J L — + 10V.Rec| 7
+10V I rL - 7 |+10v .
8 w9 5vsan] L — 8__1 | 8
I T +9., 5V sta I 17 +9, 5V stah) 7
» Ground | Ground _
| 2 [L 2 2 ] 2
— ML align, I - ML glign =
1 1 1 - 1
———1_'[ Ground  mm— Ground ===
3| - 3 3 1' 3 I
1 IGround Ground
I'_—_._7__—, control 7 7 -.¢ontrol 7
5 loop 5 5 loop 5
Ground | ——— Ground [
=1 A a8 ;
| VCOswitc —=  |vcoswitc :
13} — 13 i[ 13 |
= |-22v | -22V |
4 r 4 4 I 4
Braid Braid
10 - - __| -
:: Variable 10 10 Xariable 1 10
; 9 ‘ s> - o et, " 9 l
HF Braid — = Braid =
HEAD A iov T I_.__j +10V ,
1’ 6 transmit 1| 16 : 16 transmit { 16 I
UNIT Ground 7 ‘ Ground 1
22 T oW l » 1 2 _ r=w 22
| 23 | qtramsmit 4 53 |- | 23 }——t.’@smit 23
Ground Ground
1 -
[ 2 evrem L2 2 Tevess L2t
19 fﬁg’\;“' — 19 19 ‘5;’\;“' | 19|
29 6V Frams, | 29 29 OV trams, [ j2_9—l
20 QO V rec, 20 [ 20 :}___Q_, rec 20
ea HF head :
18 IAC;C I 18 18 AGC — 18
: [+6V +6V : ‘
lz:, 2.5 M | 12 12 2.5 Miz L—L-J
25 ;‘;"*“’: 25 [ s 2’&5*“? -1 25 l
g roum: .
[z oo 2 T o v o B
l I 27 trs T‘:;t 27 27 G X d' 27
‘ roun roun
E‘. Receive 2,8 28 Recelve I 28| ,
| e B
Fixed het. Fixed het,
l : c2 c2 F—— c2 | J‘L c2 l
L_ - _J I Split conmector

MANPACK

USED AS
A TOOL
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Il - Operating Procedure

(a) Ad]ush'n‘en’r and Check of Receive Channel

(1) Check that terminals 2, 3, 6, 7, 10, 11, 22 24, 26 cmd 28 (ground terminals)
are properly connected.: If nof connect them.

(2) Connect the + ve of + 10 V stabilized power supply to terminal 21 of split
connector (HF head side). Connect the - ve of same power supply to terminal 2
of the split connector. '

(3) Connect the + ve of + 6 V stabilized power supply to terminal 19 and 20 of the
split connector (HF head side). Connect the - ve of same power supply with ground
terminals (2, 3, 6, 7, 10, 11, 22, 24, 26 and 28 of the split connector on HF
head side).

(4) Only for the B version. Ad|us’r R328 for a current in the 10 volts supply Ime
between 9 and 11 mA. .

(5) Cannect an HF generator across terminal C3 of the split connector (HF head S|de)

and ground terminals 2,3, 6, 7, 10, 11, 22, 24, 26 and 28 of the split con-
nector on HF head S|de)

(6) Connect a HF vol’rmefer ’rermma’rmg in 50Q across terminal 25 of the split con-
nector (HF heqd side) and ground terminal 26_ of the split connector. '

(7) Switch the Man-Pack transceiver used as a "tool".

(8) Select 02.500 MHz by means of frequency selectors located on Man Pack
transceiver.

(9) Set HF generator as follows :
. Signal frequency = 2.5 MHz
. Signal level (Upg) =2 mV.

(10) Set :
. Variable capacitors C344, C222, C235, C246
. Variable inducor L203 -
. Cores of transformers T203 and T306 so as to obtain mammum voltage off the
HF voltmeter (voltage U])

N.B. - Only for B version ; adjust LO1 for a maximum read off the HF volfme’rer.

(1 ]) Compute the gain of receive channel ‘using the following formula :
u
G = 20 log 1

Yo

The gain should approximate 30 dB.

(12) Connect the + ve of 2.57 V stabilized power supply to connector terminal 18
(AGC) of split connector (HF head side). Connect - ve of same stabilized
power supply to terminal 26 of the split connector (HF head side).

(13) Set potentiometer R214 so as to obtain a receive channel gain of 24 dB

U

G = 20 logUl
Yo
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(14) Disconnect 2.57 V stabilized power supply from terminals 18 and 26 of split
connector (HF head side) :

(15) Select 29.999 MHz by means of pushbuttons located on Man-Pack transceiver used
as a "tool".

(16) Set HF generator as follows :
. Signal frequency = 29. 999 MHz
. Signal level 2mV

(17) A version :
Adjust C306 for a maximum reading of the HF voltmeter .

B version :

Adjust L301, L303, L305 and L306 for a maximum reading of the HF voltmeter.
(18) Switch off the Man-Pack" frcnscenver

(19) Disconnect HF voltmeter terminating in 50 Q from termi nols 25 and 26 of the
split connector. :

(20) Disconnect HF generator from terminal C3 and ground terminals (2, 3, 6, 7, 10,
11, 22, 24, 26 and 28) of the split connector.

(21) Disconnect + 6 V stabilized power supply from terminal 20 and ground terminals
2,3,6,7,10, 11,22, 24, 26 and 28) of the split connector.

(22) Disconnect + 6 V sfqbilized power supply from terminal 19 and ground terminals
(2,3,6,7,10, 11, 22, 24, 26 and 28) of split connector.

(23) Disconnect + 10V stabilized power supply from terminals 21 and 2 of the spll’r
connector.

(b) Adjustment and Check of Transmit Channel

(1) Connect the + ve of + 10 V stabilized power supply to terminal 16 of the split
connector (HF head side). Connect the - ve of said power supply to terminal 22
of the split connector (HF head S|de)

(2) Connect the - ve of - 6V stabilized power supply to terminal 19 of the spl it
connector (HF head side). Connect the + ve of said power supply to terminal 24
of the split connector (HF head side).

(3) This step is ho}‘necessq.ry p

(4) Connect tracking generator output across ferminals 27 (signal) and 28 (chassns) of
the split connector (HF head side).

(5) Connect :

. A frequency meter 3 Across terminals 23 and 22 or 23
. A HF voltmeter } and 24 of the split connector
. Spectrum analyzer input (HF head side).

Note : Overall matching impedance presented by the measuring instruments shall
be equal to 50 Q .

(6) Set tracking generator so as to obtain a signal with :
. Frequency aligned with 2.5 MHz (os read off frequency meter).
. Amplitude equal to 14 mV (U ) oy
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(7) Switch "ON Man-Pack transceiver used as a tool ",

(8) Select 02.500 MHz by means of frequency selectors located on transceiver.

(?) Set : ,
. Variable capacitor C223 So as to obtain maximum .
. Variable inductors L311, L312, L313, L314 } voltage off the HF vol’rme’rer

. Core of transformer T204 (U )
(10) Compute the transmit channel gain using the formula
U]
.G = 20 log T
0

The gain should approximate 24 dB.

Note : If need be, adjust resistor R231 so as to obtain this gain value.

(11) Wobbulate frequency of signal from tracking genero’ror about 2.5 MHz (with a
constant signal amplitude of 14 mV).

(12) Check on spectrum analyzer that the filter parameters are as follows :
. Variation in the band : <2 dB (if need be, adjust capacitor C223)
. Passband at 3 dB > 6.5 kHz
. Passband at 40 dB >25 kHz.

(13) Disconnect the tracking generator.

( 14) Connect two RF generator across.terminals 27 (sngnal) cmd 28 (chassns) of split
connector RF head side).

(15) Set RF generator so as to obtain a signal with :
. Frequency of 2.499 MHz and 2.5 MHz.
. Level of 10 mV.

(16) Check on spectrum analyzer that wave form disployed is identical with that shown
below :

> 30 dB

ﬁ U | VL
2.499 MHz 2.5 MHz

If need be, adjust resistor R231 so as to obtain a level greater than 30'dB (see

fig. above).
(17) Note the value of voltage read off HF voltmeter (U').
(18) Check that gain computed by means of formula G = 20 log —]——O—UE\—/——

is greater than 24 dB,

- (19) Disconnect the one RF generator from terminals 27 and 28 of the split connector (HR
head side).
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(20) Set the remaining RE generator so as to obtain a signal with :
. Frequency aligned with 29,999 MHz
. Amplitude equal to 10 mV (U ).

(21) Select 29.999 MHz by means of frequency selector on the Man-Pack fransceiver used

as a "tool".
(22) Note the value of voltage read off HF voltmeter (Ug).
. ‘ u
(23) Compute the gain, using formula: G = 20 log TJE
2

Said gain should approximate 24 dB.
(24) Switch off the transceiver.
(25) Disconnect :

. Frequency meter
- HF voltmeter
. Tracking generator input

| from terminals 23 and 22 or 23 and 24 of the
split connector (HF head side)

(26) Disconnect tracking generator output from terminals 27 and 28 of the split connector
(HF head side).

(27) Disconnect short~ ~circuit between terminal 20 of the split connector (HF head side)
and ground temminals (2, 3, 6, 7, 10, 11, 22, 23, 24, 26 and 28 of the split
connector ; HF head side).

(28) Disconnect the -6 V stabilized power supply from fermmals 19 and 24 of the split
connector (HF head side).

(29) Disconnect the +10 V stabilized power supply from terminals 16 and 22 of the split
connector (HF head side).

HI - Final Operations

Disconnect the HF head unit and the Man-Pack transceiver from the split connector.
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Assembly :  MAN - PACK
: MK 1:and MK-11

Subassembly : BATTERY UNIT

TEST DATA SHEET .

Number : C11

Folio : 10f3

PURPOSE : Verification and Ad
- Battery Unit

justment of

Personnel : 1 electronic technician

Time :
- FACILITIES
Documents Test Equipment Tools
Plate 32 . 1 Stabilized power supply, . 1 Load resistor, 25 Q,

40V,
. 1 Ammeter.

+15 V.

+16 V.

adjustable within 5 V and

. 1 DC voltmeter
. 1 Stabilized power supply,

. 1 Stabilized power supply,
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PROCEDURE

Operations shall be carried out in the following order :

(a) Check of battery unit
(b) Opening of battery unit
(c) Disassembly of charger
(d) Opening of charger

(e) Adjustment of charger alone

(A) Checking the Battery Unit

] - InEuf‘Check

(1) Prepare the following setup :

Ammeter
(M1)
+

Stabilized :
Power Supply ‘ ) BATTERY
UNIT

(2) Adjust stabilized power supply so that it delivers a voltage of 32 V.

~ (3) Check that current read off ammeter approximates 300 mA.
(4) Adjust stabilized power supply so that it delivers a voltage of 10 V.
(5) Check that current read off ammeter M1 approximates 1.1 A,
(6) Adjust stabilized power supply so that it delivers a voltage of 9 V.
(7) Check for a current approximating zero off ammeter M1,
(8) Adjust stabilized power supply so that it delivers a voltage of 15 V.

(9) Disconnect stabilized power supply from ammeter M1 and connector JOT (-).
Connect power supply as above but reverse polarities,

(10) Check that current read off ammeter M1 approximates zero.

(11) Disconnect stabilized power supply from ammeter M1 and connector JO1 (-).
Connect stabilized power supply as indicated in setup.

S SV ST
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Il = Qutput Check

(1) Proceed to input checks as indicated in sub-paragraph I.
(2) Connect ad.c. voltmeter across‘fermi‘nals +and - of J102. -

(3) Check that d.c. voltmeter pointer deviates in right direction when stabilized power
supply is adjusted so as to deliver a voltage of 15 V.

Note : Value read off voltmeter depends upon charge of batteries.

(B) Opening the Battery Unit

Proceed to open the battery unit,

(C) Removal of the Charger

Remove the charger. See operation D16, of special disassembly and re-assembly procedures.

(D) Opening the Charger

Open the charger. See operation D17.

(E) Adjusting the Charger Alone

(1) Check that battery unit is not connected with external setup mentioned in sub-paragraph A.

(2) Prepare the following setup while checking that stabilized power supplies are on "OFF",

L

J101 J102
Ammeter
+ S M1) .
[ ? - | - |
BATTERY
Stabilized ' ili
abilize UNIT 25 O Stabilized
Power Supply Power Supply
+15V (A1) . +16V (A2)
© ©; —

L]

Caution : Allways switch ON the power supplies in the following order.

(3) Switch on the +16 V stabilized power supply

(4) Switch on the +15 V stabilized power supply

(5) Adjust resistor RO3 so as to obtain an output current of 400 mA as read off ammeter,
(6) Adjust sfa.biliz.ed power supply Al so that it delivers a voltage of 9.5 V.

(7) Adjust resistor R08 so as to obtain an output current of 0 mA as read off ammeter,

(8) Disconnect battery unit from external setup.
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PURPOSE : Verification and Adjustment of

~"Peripheral Circuits"

Time

Personne] :

1 electronic technician

FACILITIES
Documents

Plate 28

Test EqUipment

. 1 Stabilized power supply,
+6V

. 1 Stabilized power supply,
+145V

. 1 Stabilized power supply,
+13.2V

. 1 Stabilized power supply,
+5V

. 1 Stabilized power supply,
+3V

. 1 Stabilized power supply,
-6V '

. 1 Stabilized power supply,
+10V ‘

. 1 Stabilized power supply,
adjustable from 0 to 15 V

. 1 DC volimeter

1
1
.1
. 1 Resistor, 10 kQ
1
1
i

Tools

. 1 Resistor, 47 Q
. 1 Resistor, 820 Q
. 1 Resistor, 5 kQ
. 2 Resistors, 150 Q

. 1 Resistor, 220 Q
. 1 Resistor, 620 Q
. 1 Resistor, 430 Q
. 1 Resistor, 180 Q
. 1 Resistor, 22 kQ
. 1 Resistor, 33 kQ
. 3 Resistors, 4.7 kQ
. 1 Resistor, 316 Q

Resistor, 12 Q
‘Resistor, 46.4 Q
Resistor, 1 kQ

Resistor, 470 Q
Resistor, 390 Q
Resistor, 24 kQ
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PROCEDURE
The operations shall be carried out in the following order :
(a) Check of transmit/receive changeover
(b) Check and adjustment of RF compressor
(¢) Check of AGC amplifier
(d) Check of local monitor control

| - Preliminary Operations

(1) Connect the +ve of 46V stabilized power supply to terminal A8 and the -ve of same power
supply to ground terminals (A2, A22, B2 and B22).

(2) Connect the +ve of +14.5V stabilized power supply to terminal B14 and the -ve of same
power supply to ground terminals (A2, A22, B2 and B22).

(3) Connect the +ve of +13.2V stabilized power supply to terminal A16 and the -ve of same
power supply fo ground terminals (A2, A22, B2 and B22).

(4) Connect the +ve of +3Vstabilized power supply to terminal A14 and the ~ve to ground
terminals (A2, A22 B2 and B22).

~ (5) Connect the +ve of +3V stabilized power supply to terminal Al and the -ve to ground
terminals (A2, A22, B2 and B22).

(6) Connect the ~ve of -6V stabilized poWer supply to terminal B11 and the +ve to ground
terminals (A2, A22, B2 and B22). ,

(7) Connect the positive of +10 V stabilized power supply to terminal Aé and the - ve to
ground terminals (A2, A22, B2 and B22).
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Il - Operating Procdélure

(A) Checki"nvg fh’é Transmi“f/R.‘eceive Switching :
7 4

(a) Prelimin;zry (_)peraﬁéns
T "
Prepare; the following setup :

L

820 Q 5 kQ

+6V

150 Q 220 Q@

&)

22 kQ

PERIPHERAL
CIRCUITS

(29) —10)- (s}
W/
s1 10 kQ
Transmission 180 o 47 Q 430 Q
‘ 3w 3W 3W
Reception
A

2 . +5V

(b) Reception Operation

(1) Check that changeover Sl is on "Reception"

620 Q

(2) Connect o voltmeter in series with a 4.7 kQresistor to the various. terminals mentioned
in table hereafter, in which the polarities to be observed and the values to be obtained

are also indicated.
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o Vol meter 1o Connertod |of welmmetor i Canmectas | Velue fo be Obfained
A2, A22, B2 or B22 B7 -6V
BI3 +6V
B8 +10V
B9 A2, A22, B2 or B22 +6V
A9 <2.5V
A7
S A5 oV
Al7
5/1/3’110

(35 E‘ffsconnecf the voltmeter from the test terminals to which it is connected.

(c) Trdnsmission Operation

(1)'Set changeover S1 to transmission.

‘ (él} Connect the voltmeter in series with a 4.7 kQ resistor to the various terminals

" mentioned in table hereafter in which the polarmes to be observed and the values to

" be obtained are also indicated :

Terminal to which the +ve
of Voltmeter is Connected

Terminal to which the -ve
of Voltmeter is Connecfed

B10.

B7 A2, A22, B2 or B22 +6V
: BI3 Y RY
A2, A22, B2 or B22 B8 oy
B9
A9 | +5V
A7 A2, A22", B2 or B22 +6V
A5 ’ +10V
A2, A22, B2 orB22 | A17 N -6V
A2, A22, B2 or B22 >1.6V-

Value to be Obtained |




Number : C12 Folio : 5 of 12

(3) Disconnect voltmeter from test terminals to which it is connected.

(d) Final Operq’rion‘s

Disconnect the "peripheral circuits" PC board assembly from exrernal setup.

(B) Checking and Adjusting the RF Compressor :

(a) Preliminary Operations

(1) Prepare the setup shown in sub~paragraph A.
(2) Check that changeover S1 of external setup is on transmission.

(3) Prepare the following external setup :

PERIPHERAL CIRCUITS

@ @;

316 Q

(b) Operating Procedure

(1) Checking Control Range of Potentiometer R57 :

. Connect ad.c. voltmeter across terminals B17 and A2, A22, B2 or

. Set R57 to minimum. Check that voltage read off the DC voltmeter is within 7. 1
and 8.1V,

. Set potentiometer R57 to maximum. Check that voltage off the DC voltmeter is
within 9.2 and 10.15 V.,

. Disconnect the DC voltmeter from terminals B17 and A2, A22, B2 or B22.

(2) Checking the Normal Power/Reduced Power Control :

. Connect a d.c. voltmeter across terminals B17 and A2, A22, B2 or B22.
. Connect terminal A13 to one of terminals A2, A22, B2 or B22.

. Set potentiometer R57 to minimum. Check that voltage read off the DC voltmeter
is within 2.6 and 3 V.

. Disconnect short-circuit between terminal A13 and one of terminals A2, A22, B2
or B22.

. Disconnect the DC voltmeter from terminals B17 and A2, A22, B2 or 822.
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(3) Adjusting Z02 Offset :

. Check that changeover Sl of external setup is on transmission.

. Connect a stabilized power supply adjustable from 0 to 10 V across terminal BI7 _
and one of terminals A2, A22 B2 or B22. Adjust power supply so that it delivers
a volfage of 0V,

. Prepare the following setup :

PERIPHERAL CIRCUITS

(814 - Al

)

12 Q
1%

46.4 Q

1% -

.. Connect a d.c. voltmeter in series with a 1 kQ fesistor across terminal B18 and one -

| of terminals A2, A22, B2 or 522

. Adjust potentiometer R5} so as to obfom a voltage wnfhm -10 and +10 mV off the

HF voltmeter.

CAUTION : Do not alter further the setting of potentiometer R51.

; Disconnect external setup from across terminals A12 and B14.
. Disconnect the DC voltmeter from terminals B18 and A2, A22, B2 or B22.
. Disconnect the stabilized power supply from terminals B17 apd A2, A22, B2 or B22.

{’l (4) Compressor and Gain Control Zero Setting :

. Check that changeover S1- of external setup is on transmission.

. Connect a stabilized power supply adjustable from 0 to 10 V across terminal B17
and one of terminals A2, A22, B2 or B22. Ad|ust said power supply so that it
delivers a voltage of 0 V.
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. Prepare the following setup :

120:; PERIPHERAL CIRCUITS

1%

46.4Q
1%

(-1 { A2, A22, B2, B22 )_
| A\
| 4.7kQ
=
10k %
(M1)
DC
. voltmeter
-5V : . I

. Note the valuve: of voltage Uo off the DC voltmeter (M1).

. Disconnect external setup between terminals A20 and A21.
. Prepare the following setup : -

PERIPHERAL CIRCUITS

??ﬁ

10 k.

+10 V

. Note the value of voltage U] off the DC voltmeter (M1).
Check that : :

U - Y%
. Disconnect terminal A20 from terminal A21,

..Disconnect terminal A12 from terminal B14,
. Disconnect A18 from A2, A22, B2 or B22,
. Disconnect stabilized power supply from terminals B17 and A2, A22, B2 or B22.

= AV 'wifh AV within 7.2 and 8.
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(5 Checking Potentiometer R83 Setting Range (Power Regulation) :

316 Q

. Connect a stabilized power supply adjustable from 0 to 10 V across terminals B17
and one of terminals A2, A22, B2 or B22. Adjust it so as to obtain a voltage of
7V+10mV.

. Prepare the following setup :

@ PERIPHERAL CIRCUITS
A21 /A-IL
T\ \Fy
4,7k
W 2
pA 471 6
b 3
2 4.7k02  10k0
: : 4.7k
46.4 Q ) DC
® 1% Voltmeter
% ) A %

-5V ’ " %

. Adjust potentiometer R83 so as to obtain maximum voltage off the DC vol tmeter

(Ug).

. Disconnect the DC vol tmeter from external setup.
. Connect the DC voltmeter across terminals A12 and B14 (Uy is the voltage read).
. Disconnect the DC voltmeter from terminals A12 and B14 and connect it to

terminal B18 in series with a 1 kQ resistor and one of terminals A2, A22, B2 or
B22 (ground terminals). U
Check that ratio 2 is within 5.8 and 6.3 V.,

Yy

. Disconnect the DC volimeter from terminals B18 and A2, A22, B2 or B22 and con-

nect it as indicated in above-mentioned setup.

. Adjust potentiometer R83 so as to obtain minimum reading off the DC voltmeter (U3).
. Disconnect the DC voltmeter from external setup. '
. Connect the DC voltmeter across terminals A12 and B4 (let Uy be the voltage across

said terminals). Check that voltage is within 0.2 and 0.3 V.

. Disconnect the DC voltmeter from terminals A12 and B14.
. Disconnect external setups between :

. Terminals A20-and A21
.‘Terminals A18 and A12

. Disconnect the stabilized power supply from terminals B17 and A2, A22, B2 or B22.

(¢) Final Operations

Disconnect the "peripheral circuits" PC board from the external setup.
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(C) Checking the AGC Amplifier :

(a) Preliminary Operations

(1) Prepare the setup described in sub-paragraph A (called preliminary operations).
(2) Check that changeover S1 in external setup is on Reception.

(3) Connect a + 10 V stabilized power supply across terminals A3 (+) and A2, A22 B2
or B22 (-).

~ (4) Prepare the following setup :

PERIPHERAL CIRCUITS

()

4.7kQ @& - 33kQ

DC

Voltmeter

N

(1) Check that voltage off the DC volfmeter is within 0.3 and 0.45 V.,

(b) ‘Op'eraﬁng Procedure

: ;;; (2) Connect a + 10V stabilized power supply to terminal’ A4 and terminal A2, A22, B2
"~ or B22 (ground) through a 390 kQ resnstor.

(3) Check fhot voltage off the DC voltmefer is wifhin 1.2and 1.5 V.

(4) Disconnect the + 10 V stabilized power supply from termmals A4 and A2, A22, B2
or B22,

(c) Final Operations

(1) Disconnect the + 10 V stabilized power supply from fermmals A3 (+) and A2, A22,
B2 or B22 (-).

(2) Disconnect the "Peripheral circuits" PC board from: the various external setups.
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(D) Checking the Local Control :

(a) Prehmmary Opera’rlons

(1) Preparethe setup mentioned in sub-paragraph A.

(2) Check that changeover S1 of ex’rernal setup in on "Transmission".
(3) Connect a+ 12.6V stabilized power supply across terminals B14 and A2, A22, B2
or B22 (ground). v

(b) Operating Procedure:

(1) Battery :

. Prepare the following setup :

"PERIPHERAL CIRCUITS

| | o
© &
4.7:kQ
pC E §24 kQ

Voltmeter

. Check for a voltage within 5.95 to 6.15V off the DC volimeter

. Disconnect the.DC voltmeter from the external setup.

. Connect the DC volimeter across terminals A10 and A2, A22, B2 and B22. Check
that voltage off the DC voltmeter is within 6.3 and 6.9 V.-

. Adjust the stabilized power supply connected across terminals B14 and A2 A22,
B2 or B22 (ground) so that it delivers 11.5 V.

. Check for a voltage within - 6.5 and - 5.3 V off the DC voltmeter.

. Disconnect the DC voltmeter from terminals A10 and A2, A22, B2 and B22.

. Adjust the stabilized power supply connected across terminals B14 and A2, A22,
B2 or B22 so as to obtain a voltage of 12.6 V.

. Disconnect the PC board assembly from the externql setup connecting terminals B15
and B16.
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(2) Weak Transmission :

. Prepare the following setup :

PERIPHERAL CIRCUITS

(r1d (e
B15 B1
/)
4.7 kQ
[
DC
Voltmeter
7

. Check for a voltage within =5.3 and 6.5V off the DC voltmeter.

.- Disconnect the PC board assembly from the external setup connecting terminals
B15 and B16.

(c) Final Operations

(1) Disconnect the stabilized power supply from terminals B14 and A2, A22, B2 and
B22 (ground). 4

(2) Disconnect the PC board assembly from the external setup.

(E) Checking the Antenna Tuning Cycle :

This shall be carried out by means of a test set during the overall check.

1l = Final Operations

(1) Disconnect :

. =ve of = 6 V stabilized power supply from terminal B11,
. +ve of = 6 V stabilized power supply from terminals A2, A22, B2 or B22 (ground).
(2) Disconnect :
. +tve of + 3V stabilized power supply from terminal All, ‘
. -ve of + 3V stabilized power supply from terminals A2, A22, B2 or 322 (ground).
(3) Disconnect :

. +ve of +5 V stabilized power supply from terminal Al14,
. =ve of +5 V stabilized power supply from terminals A2, A22, B2 or B22 (ground).
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(4) Disconnect :

. +ve of +13.2 V. stabilized pbwer supply from terminal Alé.

. =ve of +13,2 V stabilized power supply from terminals A2, A22, B2 or B22 (ground).

(5) Disconnect

. +ve of +14,5 V stabilized power supply from terminal B14.
. -ve of +14,5 V stabilized power supply from terminal A2, A22, B2 or B22.

(6) Disconnect :

. +ve of + 6 V stabilized power supply from terminal A8

. =ve of + 6 V stabilized power supply from terminal A2, A22, B2 or B22 (ground). "
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PURPOSE :
Antenna Tuning Unit

Verification and Adjustment of

Time :

Personnel :

1 electronic technician

FACILITIES
Documents

Plate 30

Test Equipment

. 1 Tracking generator

. 1 DC voltmeter

. 1 Differential voltmeter

. | RF Millivoltmeter

. 1 Phasemeter with two
probes

. 1 Dual-trace oscilloscope

. 2 Wattmeters =~

. 2 Stabilized power supplies,
+3V

. 1 Stabilized power supply,
+5V

. 1 Stabilized power supply,
+13.2V

. 1 Stabi lized power supply, |

+ 14V

Tools
. 3 Resistors, 16.5Q
. 1 Resistor, 50Q
. 1 Resistor, 1kQ
. 1 Resistor, 3.3 kQ

'« 1 Resistor, 100 kQ

. 2 Coaxial cables

. 1 Connector, split with
~shorting links

. 1 Capacitor-inductor

adapter link
. 1 Soldering iron
. Solder

. 1 Man-Pack transceiver
in operating condition
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PROCEDURE

The operations shall be carried out in the following order :
.(c) Adjustment of band-pass fi Iter.
(b) A&iystmenf of all-pass fiifer.

(c) Adjustment of discriminator zero.

(d) Check of presetting.

(e) Check of RF current coupler. .-

(A) Adjusting the Band-Pass Filter E
(1) Set selector "WHIP-WIRE-VEHICULE-500 "o 500 ;
- (2) Connect tracking generat‘oroutpu’r to coaxial connector J02 (soyrce impedance = 50 Q),
(3) Connect :
. THF voltmeté?.
f » 1 Spectrum analyzer (tracking generator input) with output "50 Q",
" CAUTION : Total output impeaan;_e shall be of 50 Q.
(4) Sg; frequency of signc‘l delivered by tracking generator fo-38.3‘;MHz.
5) S_ef inducro‘r LO2 for minimum \:/blfagemqff the , HF volﬁnefer.
() Set frequency of signal delivered by t@cking generator to 55 ‘MHz,
(7) Set indﬁctor L03 so as to obtain minimum voltage as read off HF voltmeter.
(8) Wobbulate frequency of signal from tracking generator from 2 to 65 MHz,

(9) Check that curve on the spectrum andlyzer (tracking generator) Es as shown below.
o , ;

< 0,4d

|
. |

2 MHz 31.4 MHz -~ 38.3 MH:z 55 MHz

Check that attenuation between 2 and 30 MHz is 0.4 dB at most.
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(10) Disconnecf\:

. Tracking generator output from coaxial connector J02. :
. Tracking generator input (spectrum analyzer) and HF voltmeter from "50Q " output.

(B) Adjusting the All-Pass Filter :

(1) Disconnect the cables from Vr and Vd of printed circuit.

(2) Prepare the following setup :

. 16.5 Q _
—MW——GID PRINTED CIRCUIT
16.5 Q ’
— W9
— | | 1650
' ' —AW
Tracking
Generator

50 @

(3) Disconnect links TP0O8 and TP05 from printed circuit.
(4) Connect an RF millivoltmeter to test terminal TPO3 of printed circuit.

(5) Set frequenicy of signal delivered by tracking generator to 17 MHz (cutput impedance=50¢).

(6) Set variable inductor LO3 on the printed circuit for a minimum voltage off the RF millivolt-
mefer, ’

(7) Put link TPO8 back to its initial position.-

(8) Connect :

. 1st probe of phasemeter across test point TPOI. in printed circuit and ground (terminal 12
of connector J02). ‘ )
. 2nd probe of phasemeter across test point TP0O3 of printed circuit and ground (terminal 12
of connector J02), :
(9) Set variable inductor LOI so as to obtain a phase shift of 180° off the phasemeter.

(10) Disconnect the phasemeter from test points TPO1, TPO3 and ground, and RF millivoltmeter
from TPO3. ' .

- (11) Disconnect the external setup connected to terminal Vd of printed circuit.

1}
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(12) Prepare the following setup :
16.5 Q r
.VR PRINTED CIRCUIT
. 16.5Q \
16.5 Q@
W
Tracking ‘
o 50Q -

Gen‘eratoﬁ ’

(13) Set frequency of signal delivered by tracking generator to 3.9 MHz.
(14) Connect the RF millivoltmeter with test terminal TPO4 of printed circuit.

(15) Set variable inductor LO4 of printed circuit so as to obtain minimum voltage as read off
‘RF millivoltmeter.

(16) Put link TPO5 back to initial position.
(17) Disconnect the RF millivoltmeter from test terminal+TPO3 of printed circuit.

(18) Connect :
. 1st probe of phasemeter across test point TPO2 of printed circuit and ground (terminal 12
of connector J02). .
. 2nd probe of phasemeter across test point TPO4 of printed circuit and ground (terminal .
12 of connector J02)
(19) Set variable inductor LQZ so as to obtain a phase-shift of 180° as read off phqsemefef.
(20) Disconnect the phasemeter from test points TP02, TP04 and ground.

(21)-Disconnect external setup connected with terminal Vr of printed circuit.

(C) Adjusting the Dlscrlmmqfor oV:

(1) D|sconnect links from termlnols Vr and Vd of printed circuit.

(2) Prepare the following setup :

N
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16.5Q

! &
I
16.5 Q I
WW- 4 l PRINTED CIRCUIT
16.5 Ql '
' L2 ﬁ’b
I
Tracking I
Generator

I

'CAUTION : Cooxial cables L1 and L2 shall have equal lengths to within 1 em.

(3) Adiusf trackihg generator so as to obfain :

. Signal frequency : within 2 to 30 MHz.
. Signal-level : 3V r.m.s.

(4) Connect a differential voltmeter across test points TP16 and TP17 of printed circuit.

(5) Adjust potentiometer R25 so as to obtain a voltage of 0 V + 30 mV as read off differential
voltmeter.

(6) Disconnect differential voltmeter from test points TP16 and TP17.
7) Diéconnect external éefup from terminals Vr and Vd of printed circuit.
(8) Connect links with terminals Vr and Vd of printed circuit.

(D) Checkmg Preseﬂ'mg

(1) Disconnect * pofenhomefer Wiper" Imk from PC board and short circuit the pin on the PC
board to ground. , , B -
(2) Connect : " )

. +ve of +14 V stabilized power supply to terminal 8 of connector JO2.
. =ve of +14 V stabilized power supply to terminal 12 of connector J02.

(3) Connect :

. +ve of +13.2 V stabilized power supply to terminal 2 of connector J02.
. =ve of +13.2 V stabilized power supply to terminal 12 of connector JO02.

(4) Connect a 1 kQ resistor ocréss terminals 16 and 12 of connector J02.

(5) Connect :

. +ve of +3 V stabilized power supply to terminal 1 of connector J02.
. =ve of +3 V stabilized power supply to terminal 12 of connector J02.
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(6) Connect :

. Channel "a" of dual-trace oscilloscope to test terminal TP25.
. Channel "b" of dual-trace oscilloscope to test terminal TP22.

(7) Check that :

. Motor rotates up to limit-stop.
. Logic state 1 is displayed on oscilloscope channel "a".
. Logic state O is displayed on oscilloscope channel "b"

(8) Connect :

. +ve of +3 V stabilized power supply to terminal "potentiometer mid-point" of printed
circuit. _

. =ve of +3 V stabilized power supply to terminal 12 of connector J02,
. Remove short circuit from solder pm on PC.

9). Check that :

. Motor turns in reverse direction up to the other limit stop.
. Logic state 1 is displayed on oscilloscope channel "a".
. Logic state 0 is displayed on oscilloscope channel "b".

(10) Disconnect :
. Channel "a" of oscilloscope from test terminal TP25.
. Channel "b" of oscilloscope from test terminal TP22,

(11) Disconnect :

. +ve of +3 V stabilized power supply from terminal "pofenhometer curser" of prlnted
. circuif. '
. =ve of +3 V stabilized power supply from terminal 12 of connector J02.

(12) Disconnect +3 V stabilized power supply from terminals 1 and 12 of connector J02.

(13) Disconneé? 1 kQ resistor from terminals 16 and 12 of conﬁector Jo2. . =
(14) Disconnect the +13.2 V stabilized power supply from t_e;minal;{ 2 and 12 of con:ne‘cfor-JO2.
(15) ‘b‘isconnecf the +14 V stabilized powér supply from térmiﬁols 8 and 12 of connector Joz.
(16) Connect ‘Iiink to terminal "potentiometer cu.;rser" of printed circuit.

b

(17) Connect antenna tuning unit to a Man-Pack transceiver in operating condition. Connect
connectors J02 of antenna tuning unit under test to connector JO2 of Man-Pack transceiver
* (with antenna funing unit removed) via a split connector fitted with shorhng links.

(18) Connect a wattmeter to "50 Q output (M1).
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L

(19) Prepare _:the' following setup :

. Antenna

~N c L
() —- V4 1] ] ) S—
Tuning Unit
Wattmeter
(M2)

(20) Set selector S301 "WHIP-WIRE-VEHICLE-50 Q" in antenna tuning unit under test
to "50 Q".

(21) Select 02.500 MHz on Man-Pack transceiver used as a tool .

(22) Switch on Man-Pack transceiver and set it for operation in MORSE rronsmission.(AZ-J) .
(23) Note value of transmitted powér P1 redd off wattmeter M1,

(24) Set selecfor "WHIP-WIRE-VEiHICLE-SO Q" in antenna tuning unit under test to "WHIP" .

(25) Note value P2 of transmitted power read off wattmeter M2,
_Check that difference P between P1 and P2 approximate 3 dB.

(26) Set selector S301 "WHIP-WIRE-VEHICLE-50 Q" in antenna tuning unit under test to
||50 Qll . . » .

(27) Select 29.999 MHz on Man-Pack transceiver used as a tool.

(28) Note value P3 of transmitted power read off wattmeter M1,

(29) Set selector S301 "WHIP-WIRE-VEHICLE-50 Q" in antenna tuning unit under test to
"WHIP". ' '

(30) Note value P4 of transmitted power read off wattmeter M2,
Check that difference AP between P1 and P2 is of 3 dB at most.

(31) Select 02.000 MHz on Man-Pack transceiver used as a tool .
(32) Set selector S301 "WHIP-WIRE-VEHICLE-50 Q" in antenna tuning unit under test to
"WIRE".

Check that motor moves up to limit stops and stops.

(33) Set Man-Pack transceiver used as a tool to "OFF".

1)
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(34) Disconnect :

. External setup from terminal J301 of antenna tuning unit.
. Wattmeter from "50 Q" output.

(35) Dlsconnecf antenna tuning unit under test from spln‘ connector which connects it wufh
Man-Pack transceiver used as a tool . :

(E) Checlzting the RF Current Test Sensor:

(1) Prepare the following setup :

Split connecto;-l
jo2
SIS S QE———

R —_l*fm“; ‘Shorting Link

Jjo2

e

deetaenil

MANPACK
ANTENNA TRANSCEIVER
TUNING USED
UNIT AS A TOOL

4

®

l%:
®

oD

W
8
K‘r——-
|
l
|
L

o

3.3 kQ,

+5V
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*(2) Switch on Man-Pack transceiver and check that it is not in transmission operation.

(3) Connect a DC voltmeter across terminals 12 and 13 of split connector (antenna tuning
unit side).

(4) Set selector S301 "WHIP-WIRE-VEHICULE-50Q " in antenna tuning unit under test to
- 50Q ",

(5) Check that voltage read off DC vol tmeter opproxima‘fes’4.5 V.
(6) Select 02.000 MHz on Man-Pack transceiver.

| (7) ‘ng Man-Pack transceiver used as a tool to transmission.
(8) Check that voltage read off DCvoltmeter approximates 6.5 V.
(9) Sé’r Man-Pack ’rrar]sceiver used és a tool .to ';OFF",. |

(10) Disconnect antenna tuning unit under test from split connectior.

(11) Disconnect setups from the split connector.




Plate 24

. 1 Stabilized power supply,

9.5V

. 1 Sine~wave generator

. 1 Frequency meter = -

. 1 Pulse generator

. 1 Oscilloscope with dual-

trace unit

. 1 Ohmmeter

Assembly : MAN - PACK TEST DATA SHEET
- MK I and MK 11
Subassembly : FREQUENCY SELECTOR PC Number : C14
BOARD ASSEMBLY
‘ : 1of 12
PURPOSE : Verification and Adjustment of Personnel :°1 electronic technician
-Frequency Selector PC Board
Assembly '
Time :
FACILITIES
- Documents Test Equipment Tools
. Mechanical device indicat-

ing position of frequency
selectors
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PROCEDURE

The following checks and adjustments shall be carried out : .
(a) Adjustment of secondary loop reset pulse.

(b) Check of dividing ratio of secondary loop variable ratio divider.
(c) Adjustment of main loop reset pulse.
(d) Check of "C command" of main loop variable ratio divider.
(e) Check the "dividing ratio of main loop variable ratio divider.
(f) Check of antenna tuning cycle starting command.
(g) Check of sub-band commands for vehicle-mounted version.

- (h) Check of presetting sub-band signal.
(i) Check of "VCO chqngeové:r" signal.

I - PRELIMINARY OPERATIONS

(1) Fit the mechanical device, intended for indicating position of the 10 MHz, 1 MHz
100 kHz, 10 kHz and 1 kHz selectors and for selecting the frequency, on the
"Frequency Selector" PC board.

’

(2) Connect the + ve of + 9.5 V stabilized power supply to terminal B7 of PC board
assembly .

(3) Connect the - ve of stabilized power supply to ground terminals (A2, A7, A8, A17
B2, B10 and B17) of PC board assembly.

[l ~ OPERATING PROCEDURE

(A) Adjusting the Secondary Loop Reset Pulse

(1) Connect sine-wave generator to terminal A4 (SLH) &f PC board assembly.
(2) Adjust sine-wave generator so as to obtain :

. Signal amplitude : 100 mV Peak to peak.
. Signal frequency : 500 kHz.

(3) Set:

. 10 MHz and 1 MHz selectors to O
. 100 kHz selector to 1
. 10 kHz and 1 kHz selectors to 9.

7.
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(4) Connect an oscilloscope to terminal B6 of PC board assembly. |
(5) Check that amplitude of pulse off oscilloscope is greater than 8 V.

(6) Adjust resistor RO7 of PC board assembly so that width of pulse read off oscilloscope
be within 2.8 and 3.2 ps.

(7) Disconnect :

. Oscilloscope from terminal B6
. Sine-wave generator from terminal A4

(B) Checking the Dividing Ratio of Secondary Loop Variable Ratio Divider

(1) Connect a sine-wave generator to terminal A4 (SLH) of PC board assembly.
(2) Adjust sine-wave generator so as to obtain :

. Signal amplitude : 100 mV
. Signal frequency : 500 kHz.

(3) Set the 10 MHz, 1 MHz, 100 kHz, 10 kHz and 1 kHz selectors to 0.
(4) Connect a frequencymeter to terminal B6 of PC board assembly .

(5) Check that signal frequency read off frequencymeter is of 1 kHz.

Note : In this case, the dividing ratio is 500 with the 100 kHz, 10 kHz and 1 kHz

selectors set to 0.

(6) Table below shows the dividing ratio .and frequency of4signa| from the sine-wave
generator required to obtain a signal frequency of 1 kHz as read off frequencymeter
versus the state selected by means of the 100 kHz, 10 kHz and 1 kHz selectors.

’

Frequency of
Signal Frequency Signal from
Read off Selected State Dividing Ratio Sine~Wave
Frequencymeter ' Generator
100 kidz | 10 kHz | 1 kHz _ (in kHz)
0 0 0 500 500
0 0 1 501 501
0 0 2 502 502
1 kHz 0 0 3 503 503
0 0 4 504 504
0 0 5 505 505
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R Frequency of
Signal Frequency _ Signal from
Read off Selected State Dividing Ratio Sine-Wave
Frequencymeter . : Generator
100 kHz | 10kHz | 1kHz (in kHz)

0 | 0 6 506 506

o | o 7 507 507
0 0 8 7508 508 '

0 0 9 509 509

0 1 9 519 519

0 2 9 529 529

0 3 9 539 539

| 0 4 9 549 549

0 5 9 559 559

0 6 9 569 569

] kHz 0 7 9 579 579

0 8 9 589 589

0 9 9 599 599

1 9 9. . 699 699

2 9 9 ‘ 599 599

3 9 9 699 699

4 9 9 599 599

5 9 9 699 699

6 9 9 599 599

7 9 9 699 ‘699

8 .9 | 9 599 599

9 9 9 699 699
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(7) Disconnect :

. Frequencymeter from terminal B6
. Sine-wave generator from terminal A4.

(C) Adjusting the Main Loop Reset Pulse
(1) Connect a pulse generator to terminal A5 (MLH)of PC board assembly.
(2) Adjust pulse generator so as to obtain :
. Signal amplitude : 10 V
. Signal frequency : 850 kHz
. Form factor : 1/1.
(3) Set :
. 10 MHz selector to 2
. 1 MHz selector to 9
. 100 kHz, 10 kHz and 1 kHz selectors to 0.
(4) Connect an oscilloscope to terminal Aé of PC board assembly.

(5) Check that amplitude of signal read off oscilloscope is greater than 8 V.

(6) Adjust resistor RO8 of PC board assembly so that the width of signal read off oscil-
loscope may be within 1.4 to 1.8 ps.

(7) Disconnect :

. Oscilloscope from terminal A6
. Pulse generator from terminal AS5.

(D) Checking the "C Command" of Main Loop Variable Ratio Divider

(1) Connect a pulse generctof to terminal A5 (MLH)of PC board assembly.
(2) Adjust said generator so as fo obtain :

. Signal amplitude : 10 V
. Signal frequency : 850 kHz
. Form factor : 1/1.

(3) Set :
. 10 MHz selector to 2

. 1 MHz selector to ?
. 100 kHz, 10 kHz and 1 kHz selectors to 0.
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(4) Connect dual-trace oscilloscope as follows :

. Channel A : connected to terminal A5
. Channel B : connected to terminal B8,

Trigger oscillator with signal available at terminal Aé of PC board assembly.

(5) Table below shows the shape of signals displayed on oscilloscope in correcf.operq'rion
versus the position of the 100 kHz selector. '

- ¥ ’

Pos'f";";lzi;::ro kHz Wave Forms Displayed on Oscilloscope
0 Channel A _,_|_|—|_|_|_r]_|_|_
] Channel B 'non

2_ Channel A ll Il Illl ||

N1|l —_—— -

|I0l|

4 Channel A [ 1T LTI LI
5 Channel B .,'.:):: —_7__' I
6 Chamela 1T TTTLILIL
7 Channel B ::(1):: —__I l

8 Chamel A —J LTLITLILI L.
9 Channel B ::(1):: :__l L

3 Channel B

(6) Disconnect :

. Channel A of oscilloscope from terminal A5

. Channel B of oscilloscope from terminal B8

. Synchronization of oscilloscope from terminal A6
. Pulse generator from terminal AS5.

(E) Checking the Dividing Ratio of Main Loop Variable Ratio Divider

(1) Connect a pulse generator with terminal A5 (MLH) of PC board assembly.
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(2) Adjust pulse generator so as to obtain :
. Signal amplitude : 10 V
. Signal frequency : 100 kHz
. Form factor : 1/1.

(3) Set :

. 1 MHz selector to 2
. 10 MHz, 100 kHz and 1 kHz selectors to 0.

-(4) Connect a frequecy meter to terminal A6 of PC board assembly .

(5) Check that signal frequency read off frequency meter is of 25 kHz.

Note : In this case, the dividing ratio is 4 for a frequency selection corresponding
with "02.000" (kHz).

(6) Table below shows the value of dividing ratio and of frequency from pulse generator
required to obtain a frequency of 25 kHz as read off frequency meter, versus state
selected by means of the 10 MHz and 1 MHz selectors.

Signal Frequency - Frequency of
Freqsz:g;;‘;eter Selected State | Dividing Ratio Sig'gl:;‘:’; oPr ulse
(in kHz) 10 MHz 1 MHz (in kHz)
T | VT
0 2 100
0 3 5 125
0 4 6 150
0 5 7 175

25 0 6 8 200
0 7 9 225
0 8 10 250
0 o 1 275
T o0 | a2 300
1 ] 3 325
1 2 14 350




4 - 104

Number : C14 Folio : 8 of 12
Signal Frequency Frequency of
Freqs:gi;f\f\efer Selected State | Dividing Ratio 5‘922:::‘:*;”'53
- (in kHz) 10 MHz 1 MHz |~ (in kHz)

1 3 15 375
] 4 16 400
1 5 17 425
1 6 18 " 450
1 7 19 475
1 8 20 500
1 9 21 525
25 2 0 22 550
2 1 23 575
2 2 24 600
2 3 25 625
2 4 26 650
2 5 27 675
2 6 28 700
2 7 29 | 725
2 8 30 750
2 9 31 775 .

(7) Disconnect :

. Frequency meter from terminal Aé
. Pulse generator from terminal A5.

(F) Checking the Antenna Tuning Cycle Starting Command :

(1) Connect an ohmmeter across terminals B11 and A2,A7, A8, A17, B2, B10 or B17
(ground terminals).




6 - 105

Number : C14 7 Fojalwgw9 of 12. ]

(2) Set the 10 MHz selector successively to 0, 1 and2: Check for presence of a
transient ground off ohmmeter on each change in position of the 10 MHz selector.

(3) Set the 1.MHz selector successively t0 0, 1,2, 3,4,5,6,7, 8 and 9. Check for

presence of a transient ground off ohmmeter each time the position of 1 MHz selector
is modified.

(4) Set the 100 kHz selector successively to 0, 1,2, 3,4, 5,6, 7,8 and 9. Check for

presence of a transient ground off ohmmefer each hme fhe posmon of 100 kHz
selector is modified.

(5) Set the 10 kHz selector successively to 0, 1,2, 3,4,5,6,7,8 and 9. Check for -

presence of a transient ground off ohmmeter eqch hme fhe posnhon of 10 kHz selector
is changed.

(6) Disconnect the ohmmeter from fermlnals B11 and A2,A7 A8, Al7, B2 B10 or B17

(gr0und terminals).

(G) Checking the Sub-Band Commands for Vehicle-Mounted Version

This shall be carried out as follows :

Set’/’rhe 100 kHz, .1 MHz and 10 MHz selectors to 0 .

nect the ohmmefer across terminals B16 and A2, A7, A8, A17, B2, B10 or B17

Found terminals). Check that resistance read off ohmmeter is 0 Q Dlsconnect

immeter.

) .;“fConnecf the ohmmeter across terminals A9 and A2, A7, A8 Al7, B2, B10 or B17
/(gr/ und terminals).

eck that resistance read off ohmmeter is of 0 Q. Disconnect the ohmmeter.

. fonnect ohmmeter across terminals A16 and A2, A7, A8, A17, B2, B10 or B17 (ground

kerminals). Check that resistance read off ohmmeter is oo. Disconnect ohmmeter.

."Connect the ohmmeter across terminals B13 and A2, A7, A8, A17, B2,B10 or B17
(ground terminals). Check that resistance read off ohmmeter is of 0 Q. Disconnect
ohmmeter.

. Connect ohmmeter across terminals B14 and A2, A7 A8, Al17, B2, B10 or B17 (ground
terminals). Check that resistance read off ohmmefer is oo, DLsconnect ohmmeter.

Table below shows the resistance across ground terminals (A2, A7, A8, A17, B2, B10 or
B17) and terminals B16, A9, A16, B13 and B14,depending on position of the 100 kHz,
1 MHz and 10 MHz selectors.

Resistance across Ground Terminals

Selected State (A2, A7, A8, A17, B2, B10 or B17) and terminals :

10 MHz{1 MHz|100kHz| BI6 - A9 Alé BI3 B14
0 0 0 0 0 o2 0 =2
0 1 0 0 0 oo 0 =2
0 1 1 0 0 oo 0 ==
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Selected State Resistance across éround Terminals
(A2, A7, A8, A17, B2, B10 or B17) and terminals :
10 MHz| 1 MHz 100k'Hz‘_ B16 A9 Al6 B13 | B4
0 1 2 0 0 oo 0 oo
0 1 3 0 0 oo 0 oo
0 1 4 0 0 oo 0 oo
0 2 4 0 0 0 0 -
0 2 5 oo 0 0 0 oo
0 2 6 oo 0 0 0 ==
0 2 7 oo 0 0 0 oo
0 2 8 oo 0 0 0 o
o | 2 | 9 oo 0 0 0 o<
0 3 | o o oo 0 0 oo
0 4 0 0 oo 0 0 oo
o | 5| 0 0 oo oo 0 o=
0 oo == | = |0 |
| O 7 0 oo oo | oo 0 <>o
0 8 0 , o2 0 SN oo
0 | 9| 0 | oo 0 oo 0 -
1 0 0 0 0 oo oo o=
2 0. | 0 0 0 oo oo 0

(H) Checking the Presetting Sub-Band Signal :

(1) Connect the ohmmeter across terminal B15 and one of gr0und terminals (A2, A7, A8,

A17 BZ B10 or B17).

(2) Table below shows the resistance read off ohmmeter versus the state selected.
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, Resistance 'ﬂ Resistance
Selected Srate’ ) C;::i?n:iir. ‘Selech’ad State Or:r:ri:tf:r
10MHz[1 MHz|100kHz | (in kQ) |10 MHz|1 MHz[100kHz| ~ (in kQ)
0 0 0 1.54 0 2 9 1.33
0 ] 0 1.54 0 3 0 1.05
0 1 1 1.54 0 4 0 0.862
0 1 2 1.54 0 5 0 0.862
0 1 3 1.54 0 6 0 0.678
0 1 4 1.54 0 7 0 0.678
0 2 4 1.54 0 8 0 0.678
0 2 | 5, 1.33 o | 9 | o 0.678
0 2 6 1.33 1 0 0 0.562
0 2 7 1.33 2 | o 0 0.562
0 2 8 1.33

(3) Disconnect ohmmeter from terminals B15 and A2, A7, A8, Al17, B2, B10 or B17.

1) Checkin_é the "VCO Changeover" Signal .:

(1) Conhect the ohmmeter across terminal A12 and one of ground terminals (A2, A7,

A8, A17, B2, B10 or B17).

(2) Table below shows the resistance read off ohmmeter versus the state selected.

Resistance , Resistance
Selected State read off Selected State read off
10MHz |1 MHz]|100kHz | Ohmmeter 10 MHz|1 MHz[]OOkHz Ohmmeter
0 0 0 0 0 2 9 0
0 1 0 0 0 3 0 0
0 1 1 0 0 4 0 0
0 F 2 0 0 5 0 0
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Selected State [ ROTRM  solocred Stae | Nesisiane
10 MHz| 1 MHz | 100kHz | Ohmmeter|| 10MHz| 1 MHz | 100 kiz | Ohmmeter
0 ] 3 0 o | 6 o | o
0 1 4 o | o 7 0 0
0 2 4 0 0 8 0 0
0 2 5 0 0 9 0 0
0 2 6 0 ] 0 0 0
o | 2 7 0 2 0 0 oo
0 2 8 0

- (3) Disconnect ohmmeter from terminals A12 and A2, A7, A8, A17, B2, B10 or B17)..

Il - FINAL OPERATIONS

(1) Disconnect the - ve of stabilized power supply from ground terminals (A2, A7, A8,
Al17, B2, B10 and B17) of PC board assembly.

(2) Disconnect the + ve of + 9.5V stabilized power supply from terminal B7 of PC
board assembly.

(3) Remove the mechanical devnce indicating the position of PC board assembly
selectors.

1



6 - 109

6.3 - SPECIAL DISASSEMBLY AND REASSEMBLY PROCEDURE

6.3.1 - General Gare :
1. Prior to any operation with the MOS circuits, take the following care :

. Make sure the operator is wearing bracelets connected to the ground via a circuit-
breaker. '

. Short-circuit all terminals in the MOS circuit prior to cnybperd’rion.
2. Cleanse dall the new soldered joints systematically with alcool.
3. Before fitting new seals, coat them systematically with Rhodersil S 14 silicone grease.
4. Use a soldering iron with the following specifica’rions‘:

. Output power : 40 W
. Setup, comprising the soldering iron, grounded

. Strai’ght, flat bit with an end of 2 mm at most

6.3.2 - Disassembly and Assembly of Special Components. :

This pardgraph deals with the disassembly and assembly of special components.

- Prior to any operation, read carefully the general precautions to be taken as explained
in paragraph 6.3.1.

The table below shows which component is concerned in the various assembly/disas-
sembly sheets.

Sheet No. Operation
D1 Standard exchange of the CONVERTER PC board assembly
D2 Standard exchange of the "Voltage-Controlled Oscillator" PC

board assembly in the RF HEAD |

D3 Standard exchange of the "Input Protection Circuits" PC board
assembly in the RF HEAD

D4 . Standard exchange of the "Transmit-Receive Mixer" PC board
' assembly in the RF HEAD

D5 Standard exchaﬁge of the mixer circuit in the "Transmit-Receive
Mixer" PC board assembly of the RF HEAD
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Operation

Sheet No.
D6 Standard exchange of the "2.5 and 102.5 MHz IF" PC board
~assembly in the RF HEAD
D7 Standard exchange of the mixer circuit in the "2.5 and
105.5 MHz" PC board assembly in the RF HEAD
D8 Standard exchange of the 102.5 MHz crystal filter in the RF.
HEAD ' :
D9 Standard exchange of a switch in the transceiver front panel
D10 Standard exchange of the volume potentiometer in the fronf
panel
D11 Standard exchange of the PC board assembly in the "20 W
Amplifier"
D12 Standard exchange of rear plug J103 in the "20 W Amplifier"
D13 Standard exchange of the variable inductor in the "Antenna
Tuning Unit" ’
D14 Opening and closing of the "Battery Unit" and standard
: exchange of the fuse
D15 Standard of the batteries in the "Battery Unit"
D16 Standard exchange of the charger in the "Battery Unit"
D17 Opening and closing of the charger in the "Battery Unit"
D18

Drying of the Manpack transceiver
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Assembly : CONVERTER UNIT MOUNTING AND DISMANTLING DATA SHEET
_ Number : D 1
Sub-assembly : PC Board Assembly
: : Folio : 1/1
Purpose : Standard exchange of the Personnel : 1. electronic technician
converter PC Board Assembly
Time :
FACILITIES
_Documents Test equipment Tools
Section 5 - Sheet D6 Not applicable . see preferred tools in section 5 -
Sheet D6
.one 3 mm screwdriver
~.one converter extractor
Spares
PC board assémbly of same
part hnumber

PROCEDURE :

. Pré|?minary Steps - Safety Requirements

' Rerﬁove;"the converter unit as recommended in section 5, sheet D6.

- Operating Procedure :
(A) Dfsmanfling

1. Loosen and remove the 4 fixing screws of the protective cover by means of a 3 mm
screwdriver.

2. Withdraw and remove the protective covel;.
3 Put the converter extchfor into place.
4. Withdraw and remove the PC.board assembly.
(B) Réméohfing _ |
1. Put the PC board assembly in its initial position.
2. Put the protective cover in its initial position.
3. Tighten the 4 fixing screws of the protective cover by means of the 3 mm screwdriver.

4. Remount the converter unit as recommended in section 5, sheet D6.
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Assembly : HF Head | MOUNTING AND »DISMANTLINIG:DATA
Number : D2
Sub-assembly : VCO Oscillator vmber
Folio : 1/2
Purpose : -Standard exchange of the VCO Personnel : 1 electronic technician
' oscillator PC board assembly. '
Time :
FACILITIES
Documents - ‘ Test equipment Tools
Section 5 - Sheet D5 Not applicable . see the preferred tools in section 5
Sheet D5,
.one 2 mm screwdriver.
.one pair of tweezers.
Spares , .one 30 W soldering iron.
one PC board assembly of .solder.
same part number.

PROCEDURE :
. Preliminary Steps - Safety Requirements

Remove the HF Head as recommended in section 5, sheet D5,

. Operating Procedure :

0 0O N oL KMo

(A) Dismantling :
1.

Loosen the 5 fixing screws of the VCO protective cover by means of the 2 mm

screwdriver.

‘Withdraw and remove the 5 fixing screws and washers.

Withdraw and remove the VCO protective cover,

Loosen the 3 fixing screws of the PC board assembly by means of the 2:mm screwdriver.
Withdraw and remove the three fixing screws and washers.

Remove the PC board assembly from its initial position.

Spot the connections going to the PC board assembly.

Unsolder connections of the PC board assembly.

Withdraw and remove the PC(board assembly.
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(B) Rehounfing :

1. Solder the connections to the PC board assembly in the places preﬁously spotted.

. Put the PC board assembly in its initial position.

. Put the 3 fixing screws and washers in their initial position.

Tighten the 3 fixing screws of the PC board assembly by means of the 2 mm screwdriver.
Put the protective cover in its initial position.

Put the 5 fixing screws and washers of the VCO protective cover in their initial position.

Nooe O W

Tighten the 5 fixing screws of the VCO protective cover by means of the 2 mm
screwdriver. '

8. Remount the HF head as recommended in section 5, sheet D5.
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Assembly : HF HEAD MOUNTING AND DISMANTLING DATA SHEET
» : Number : D3
Sub-assembly : Input protection circuits
' Folio : 1/2
Purpose : Standard exchange of the PC Personnel : 1 electronic technician
board assembly of the input
protection circuits.
Time :
~ FACILITIES
Documenfs_ , Test equipment Tools
Section 5 - Sheet D5 Not applicable . see preferred tools in section 5,
E ' sheet D5.
. one 2 mm screwdriver
. one 3 mm screwdriver
. . one open-ended spanner (4mm)
Spares . ..
—— . one pair of tweezers
one PC board assembly
of same part number . one 30 W soldering iron.
| . solder

PROCEDURE
. Preliminary Steps - Safety requirements

Remove the HF head as recommended in section 5, sheet D5,

. Oﬁperafing Procedure :

(A) Dismantling :

1

—
—

. Loosen the 6 fixing screws of the protective cover by means of the 2 mm

screwdriver.

. Withdraw and remove the 6 fixing screws and washers,

. Withdraw and remove the protective cover.

. Spot the connections of the PC board assembly.

. Unsolder the connections.

. Loosen the fixing screw of the PC board assembly by means of the 3 mm screwdriver.

. Withdraw and remove the fixing screw and washer.

Unscrew the fixing stud by means of the 4 mm open-ended spanner.
Withdraw and remove the stud and washer.

Note the initial location of the PC board assembly.

. Withdraw and remove the PC board assembly. -

——-
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(B) Remounting :

—_—

. Put the PC board assembly to its initial position.

2. Put the stud and washer in their initial position.
3. Tighten the fixing stud by means of the 4 mm open-ended spanner. -
4. Put the fixing screw and washer in their initial position.
5. Tighten the fixing screw by means of the 3 mm screwdriver.
6. Solder the connections to the PC board assembly in the previously spotted positions.
7. Put the protective cover in its initial position.
~ 8. Put the 6 fixing screws and washers of the protective cover in their initial position.
9. Tighten the 6 fixing screws of the protective cover by means of the 2 mm screwdriver.
10. Remount the HF head as recommended in section 5, sheet D5.
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Spares -

One PC board assembly of

same part number,

Assembly : HF HEAD MOUNTING AND DISMANTLING DATA SHEET
Number : D4
Sub-assembly : Transmit/Receive PC board ©
assembly.
Folio : 1/2
Purpose : Standard exchange of the | Personnel : 1 electronic technician
transmit/receive PC board
assembly. '
Time :
FACILITIES
Documents E Test equipment Tools
Section 5 - Sheet D5 | Not applicable . see preferred tools in section 5,

sheet D5
. One 2 mm screwdriver.
. One 4 mm open-ended spanner.
. One pair of tweezers,
. One 30 W soldering iron.
. Solder.

PROCEDURE

. Preliminary Steps - Safety Requirements

Remove the HF head as recommended in section 5, sheet D5,

. Operating Procedure

© 0 ® N o U s N

(A) Dismantling
1.

Loosen the & fixing screws of the protective cover by means of the 2 mm
screwdriver.

. Withdraw and remove the 6 fixing screws and washers,
. Withdraw and remove the protective cover.
. Spot the connections of the PC board assembly.

. Unsolder the connections.

Loosen the 2 fixing screws of the PC board assembly by means of the 2 mm screwdriver.

. Withdraw and remove the 2 fixing screws and washers.

Unscrew the 2 fixing studs by means of the 4 mm open-ended spanner.
Withdraw and remove the 2 studs and washers.

Note the initial position of the PC board assembly.

. Withdraw and remove the PC board cssembly.
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-(B) Remounting: -

. Put the PC board assembly in its ini’rid-l.;;ésifion.

. Put the 2 fixing studs and washers in their initial position,

Tighten the 2 fixing studs by "me;hs of the 4 mm open-ended spanner.

Put the 2 fixing screws and washers in their initial position.

. Tighten the 2 fixing screws by means of the 2 mm screwdriver.

Solder the connections to the PC board asﬁémbly in their previously spotted position.
F;'u’r the protecﬁ\)e cover in its initial position.

. Put the 6 fixing screws and washers of the p'rofecfive cover in their initial posifioh.

Tighten the 6 fixing screws of the profedive cover by means of the 2 mm screwdriver.

© 0 ® N> U A~ wN =

—

Remduntl:,'rh'e HF head as recommended in section 5 - sheet D5.
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MOUNTING AND DISMANTLING DATA SHEET
Assembly : HF head
Sub-assembly : Transmit/Receive PC board Number : D5
assembly.
Folio : 1/2
Purpose :. Standard exchange of the mixer Personnel : 1 electronic technician
~ of transmit/receive PC board
~ assembly.
Time :
FACILITIES
Documents Test equipment Tools
Section 5 - Sheet D5 Not applicable. See preferred tools in section & -

Section 6 - Sheet D4 Sheet D4,

Spares

One mixer of same part
number.

PROCEDURE :

._Preliminary Steps - Safety Requirements

Remove the transmit/receive PC board assembly as recommended in sheet D4 of this section.
. Operating Procedure :

(A) Dismantling

1. Remove the solder from the fixing lugs of the mixer protective cover.
2. Withdraw and remove the protective cover of the mixer.

3. Note carefully the position of the 'mixer’ printed circuit.
4

. Remove the solder from the lugs connecting the mixer with the transmit/Receive printed
board assembly circuits.

5. Withdraw and remove the 'mixer" printed circuit.
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(B) Remdunting :

1. Put the 'mixer' printed circuit in its initial position.

2. Solder the 'mixer' connecting lugs onto the transmit/receive printed board assembly
circuits. ’ : ‘

3. Put the mixer protective cover in its initial position.
4, Solder the fixing lugs of the mixer protective cover.

5. Remount the transmit/receive PC board assembly as recommended in sheet D4 of this
section.
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Assembly : HF Head MOUNTING AND DISMANTLING DATA SHEET

Sub-assembly : Fi 102.5- 2.5 MHz Number : Dé

PC board assembly.
Folio : 1/2

Purpose : gfandard exchange of the Fi 102,5 | Personnel : 1 elecfronic technician

2.5 MHz board assembly,

Time :
FACILITIES
Documents : Test equipment : Tools :
Section 5 - Sheet D5 Not applicable . see preferred tools in section 5 -
: sheet D5,
. One 2 mm screwdriver..
. One 4 mm open-ended spanner.
. One pair of tweezers.
Spar
opares . One soldering iron. (30 W).
One PC board assembly of : . Solder
same part number,

PROCEDURE :

. Preliminary Steps - Safety Requirements :

Remove the HF head as recommended in section 5 - sheet D5.

. Operating Procedure :

1

2 0 N v~

(A) Dismantling

. Loosen the 4 fixing screws of the Fi 102.5 - 2.5 MHz protective cover by means of the

2 mm screwdriver.

. Withdraw and remove the 4 fixing screws and washers of the Fi 102.5 - 2.5 MHz protective

cover,

Withdraw and remove the protective cover.

Spot the connectichs of the PC board assembly.

Unsolder the connections. |

Unscrew the 4 fixing spacers by means of the 4 mm open-ended spanner.

Withdraw and remove the 4 spacers and washers. |

Note the initial position of the PC board assembly. ,

Remove the PC board assembly by lifting it by the side opposite the HF head connector.

Remove the PC board assembly.
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(B) Remounting
1. Put the PC board assembly in its initial position.

. Put the 4 spacers and washers into place.

.‘Tighfen the 4 spacers by means of the 4 mm open-ended spanner.

Solder the connections to the PC board assembly in the previously spotted positions.
Put the Fi 102.5 - 2.5 MHz protective cover in its initial position.

Put the 4 fixing screws and washers of the protective cover in their initial position.

Tighten the 4 fixing screws of the protective cover by means of the 2 mm screwdriver.

® N o U oa e

Remount the HF head as recommended in sheet D5 of section 5.
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Assembly : HF HEAD MOUNTING AND DISMANTLING DATA SHEET

Sub-assembly : Fi 102.5 - 2,5 MHz PC Number : D7

Purpose : Standard exchange of the Fi 102, 5-

board assembly.
Folio : 1/2 -

2,5 MHz PC board assembly mixer. Personnel 1 electronic technician

Time :

FACILITIES

Documents : Test equipment ; Tools :

Section 5 -~ Sheet D5 Not applicable See preferred tools in section 6 - .
Section 6 - Sheet Dé Sheet D6

one mixer of same part
number,

S@res :

PROCEDURE :

. Preliminary steps - Safety Requirements :

Remove the Fi 102.5 - 2.5 MHz PC board assembly as recommended in sheet D6 of this section,

. Operating Procedure :

(A) Dismantling

. Remove solder from the fixing lugs of the mixer protective cover.

. Withdraw and rem‘;ve the protective cover of the mixer.

1
2
3.
4

Note carefully the position of.the 'mixer’ printed circuit.
Yy P P

. Remove solder from the lugs connecting the * mixer' with the Fi 102.5 - 2.5 MHz

printed board assembly circuits.

. Withdraw and remove the 'mixer' printed circuit.
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(B) Remounting

1. Put the 'mixer' printed circuit in its initial position. -

2, Solder the 'mixer' connecting lugs onto the Fi 1 025 - 2.5 MHz printed board assembly
circuits.

3. Put the mixer protective cover in its initial position.
4, Solder the fixing lugs of the mixer protective cover.

5. Remount the Fi 102.5 - 2.5 MHz PC board assembly as recommended in sheet D6 of this
section,
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Assembly : HF HEAD MOUNTING AND DISMANTLING DATA SHEET

Sub-assembly : 102.5 MHz crystal filter Number : D8

Folio : 1/2
Purpose : Standard exchange of the Personnel : 1 electronic technician
102.5 MHz crystal filter.
Time :
FACILITIES
Documents ‘ Test equipment Tools
Section 5 - sheet D5 Not applicable . See preferred tools in section 5 -
A sheet D5,
. one 2 mm screwdriver
. one 4 mm open-ended spanner
. one pair of tweezers
Spares . one 30 W soldering iron.
one 102.5 MHz crystal . solder
filter of same part number ‘

PROCEDURE :

. Prelimin&ry steps - Safety requirements

Remove the HF Head as recommended in sheet D5 of section 5.
. Operating Procedure

(A) Dismantling

1. Loosen the 4 fixing screws of the Fi 102.5 - 2,5 MHz protective cover (plate
number - ) by means of the 2 mm screwdriver.

2. Withdraw and remove the 4 fixing screws and washers of the 102.5 - 2.5 MHz
protective cover.

3. Withdraw and remove the protective cover.

4. Spor the connections coming from the PC board assembly Fi 102. 5 2.5 MHz and
- going to the 102.5 MHz crystal filter.

» 5. Unsolder both connections going to the 102.5 MHz crystal filter.

6. Loosen the 6 flxmg screws of the transmit/receive protective cover (plate
number ) by means of the 2 mm screwdriver,

7. Withdraw and remove the 6 fixing screws and washers.

8. Withdraw and remove the transmit/receive protective cover.
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10.
11,

12,
13.
14,
15.

16.
17.
18.

. Spot the connection coming from the 102.5 MHz crystal filter and going to the transmit/

receive PC board assembly.
Unsolder the connection from the transmit/receive PC board assembly.

Loosen both fixing nuts of the 102.5 MHz crystal filter by means of the 4 mm open-ended
spanner,

Withdraw and remove both fixing nuts.
Withdraw and remove both lock washers.
Note the position of the 102.5 MHz crystal filter.

Withdraw the 102.5 MHz crystal filter carefully, taking care not to damage the connection
of the crystal filter.

Put down the 102.5 MHz crystal filter.
Note the position of the connection going to the 102.5 MHz crysrél filter.

Unsolder the 102.5 MHz crystal filter remaining connection.

(B) Remounting

1.
2.

Solder the connection to the 102.5 MHz crystal filter.

Put the 102.5 MHz crystal filter back to its initial position. Take great care not to damage
the connection while putting it back to place.

. Put both lock washers into place.
. Tighten both fixing nuts by means of the 4 mm open-ended spanner.

. Solder the connection coming from the crystal filter and going to the transmit/receive

PC board assembly in the places previously spotted.,

6. Put the transmit/receive protective cover in its initial position.

10.
1.
12.
13,

. Put the 6 fixing screws and washers of the transmit/receive protective cover in their initial

position,

Tighten the 6 fixing screws of the transmit/receive protective cover by means of the 2 mm
screwdriver.

. Solder both connections coming from the Fi 102.5 - 2.5 MHz PC board assembly and going

to the 102.5 - 2.5 MHz crystal filter.

Put the Fi 102.5 - 2.5 MHz protective cover in its initial position,

Put the 4 fixing screws and washers of the Fi 102.5 - 2.5 MHz in their initial position.
Tighten the 4 fixing screws of the protective housing by means of the 2 mm screwdriver.

Remount the HF Head as recommended in sheet D5 of section 5.
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Assembly : TRANSCEIVER UNIT MOUNTING AND DISMANTLING DATA SHEET
Number : D9
Sub-assembly : Front Panel.
Folio : 1/2
Purpose : Standard exchange of the front Personnel : 1 electronic technician
panel switch,
Time :
FACILITIES
Documents Test equipment ' ‘ Tools
Section 5 - sheet D3 Not applicable . See preferred tools in sgction 5 -
Section 5 - sheet D7 sheet D3 .
. See preferred fools in sechion 5 -
sheet D7
. one 7 mm screwdriver
Spares . one 12 mm tubular spanner
» . Silicone grease S| 4
one switch of same part . one 30 W soldering iron.
number,
S . solder

_l\_lg_'ﬂi_: The front panel of the transceiver unit is fitted with the 3 Follc;wing switches :
| '‘O-L-H "' or power selector switch.
'MORSE LSB - HSB - AM' or operating mode selector switch
. 'O-O-CALL/ROEP' or configuration selector switch.

The standard exchange procedure is the same for all these switches.

PROCEDURE :

. Preliminary steps - Safety requirements

1. Dismount fhebprotecﬂve cover of the transceiver unit as recommended in section 5 -
sheet D3. .

2. Dismount the setting selector PC board ossembly as recommended in section 5 -
sheet D7

. Operafing Procedure
(A) Dismantling
1. Note the exact position of the switch to be dismounted.
2. Loosen the center fixing screw of the control knob by means of the 5 mm screwdriver.

3. Withdraw and remove the center fixing screw and washer.

4, Withdraw and remove the control knob.
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. Loosen the 4 fixing screws of the front panel by means of the 7 mm screwdriver.

6. Withdraw and remove the 4 screws and washers.

— el el e—f
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Disengage the front panel of the transceiver unit, taking care not to damage the connectors

(swing the front panel - the lower edge acts as a hinge held by the wiring)

. Spot the connections going to the switch.

. Unsolder the connections.

. Loosen the center fixing nut of the switch by means of the 12 mm tubular spanner.
. Withdraw and remove the center fixing nut, -

. Withdraw the switch by pulling it from the rear side of the front panel. Put it down.

Withdraw and remove the seal.

Remounting

Clean the seal with a dry cloth.

Grease the seal with silicone grease S| 4 wipe off the surplus grease with a dry cloth.
Put the seal into place

Put the switch into the place previously noted.

Put the switch back to its initial position,

Fasten the switch by tightening the center nut by means of the 12 mm tubular spanner.
Solder the connections to the switch in the places previously spotted.

Remount the front panel on the transceiver unit, taking care not damage the connectors,

Put the 4 fixing screws and washers into their initial position.

. Tighten the fixing screws of the front panel by means of the 7 mm screwdriver.

1.
12,
-13.
14,
15.

Put the control knob into its initial position.,

Put the center fixing screw and washer into their initial position.
Tighten the center fixing screw by means of the 5 mm screwdriver.
Remount the setting selector PC board assembly as recommended in section 5 - sheet D7.

Remount the protective cover of the transceiver unit as recommended in section 5 - sheet
D3.




Assembly : TRANSCEIVER UNIT ' MOUNTING AND DISMANTLING DATE SHEET

Number : D10
Sub-assembly : Front Panel.

Folio : 1/2
Purpose : Standard exchange of the volume Personnel : 1 electronic technician
- control potentiometer.
Time :
FACILITIES
Documents ' Test equipment Tools
Section 5 - sheet D3 Not applicable . See preferred tools in section 5 -

Section 5 - sheet D7 sheet D3

. See preferred tools in section
sheet D7 :

. one 7 mm screwdriver.
. one 12 mm tubular spanner

Spares

. silicone grease Sl 4

. one 30 W soldering iron

. solder

PROCEDURE :

. Preliminary steps - Safety requirements

1. Dismount the transceiver protective cover as recommended in section 5 -sheet D3.
2. Dismount the setting selector PC board assembly as recommended in section 5 - sheet D7.

. Operating Procedure

(A) Dismantling

. Turn the control knob of the volume control potentiometer fully anti-clockwise.

Note the position of the control knob,

Loosen the center fixing screw of the control knob by means of the 5 mm screwdriver.
Withdraw and remove the center fixing screw and washer.

Withdraw and remove the control knob.

Loosen the 4 fixing screws of the front panel by means of the 7 mm screwdriver.
Withdraw and remove the 4 fixing screws and washers.

Disengage the transceiver unit front panel, taking care not to damage the connectors.

Spot the connections going to the potentiometer.

S 02 NSO A DN~

© —

Unsolder the connections.
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1.
12,
13.
14,

Unscrew the center fixing nut of the potentiometer by means of the 12 mm tubular spanner.

Withdraw and remove the center fixing nut.

Withdraw the potentiometer by pulling it from the rear side of the front panel. Put it down.

Withdraw and remove the seal.

(B) Remounting

1.

Ny o AN

(o]

9.
10.
1.
12.
13.
14,
15.

Clean the seal with a dry cloth

Grease the seal with silicone grease Sl 4 wipe off the excess grease with a dry clofh.

Put the seal back into place.

Turn the potentiometer axis anti-clockwise until it reaches stop position.

Put the potentiometer into its initial position.

Fasten the potentiometer by tightening the center nut by means of the 12 mm tubular spanner.
Solder the connections to the potentiometer in the places previously spotted.

Remount the front panel onto the transceiver unit, taking care not to damage the connectors.
Put the 4 fixing screws and washers of the front panel into their initial position.

Tighten the 4 fixing screws of the front panel by means of the 7 mm screwdriver.

Put the control knob into its initial position.

Put the center fixing screw and washer back into their initial position, -

Tighten the center fixing screw by means of the 5 mm screwdriver.

Remount the setting selector PC board assembly as recommended in section 5 - sheet D7.

Remount the protective cover of the transceiver unit as recommended in section 5 - sheet D3.
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Assembly : 20 W AMPLIFIER MOUNTING AND DISMANTLING DATA SHEET

Sub-ossembly : PC board assembly. Number : D11

Folio: 1/2

Purpose : standard exchange of the PC board | Personnel : 1 electronic technician

assembly.
Time :
FACILITIES :
Documents Test equipment Tools
Section 5 - sheet D4 Not applicable See preferred tools in section 5 -
' sheet D4,
. one 4 mm screwdriver
. one 5 mm screwdriver _
. one 5 mm open-ended spanner
. one special spanner for power
, transistors
Spares . DOW-CORNING 340 grease
: . one soldering iron.
. solder
PROCEDURE :

. Preliminary steps - Safety requirements

Dismownt the 20 W amplifier as recommended in section 5 - sheet D4.

. Operating Procedure

(A) Dismantling

. Loosen the 4 fixing screws of the screening plate by means of the 4 mm screwdriver.
Withdraw and remove the 4 fixing screws and washers.

Withdraw and remove the screening plate.

Spot the connections going to the PC board assembly.

Disconnect the connections. | |

Loosen the 4 fixing studs by means of the 5 mm open-ended spanner.

Withdraw and remove the 4 fixing studs and washers.

Loosen the 4 fixing nuts of the power transistors by means of the special spanner.

0 © N o U A WDd

Withdraw and remove the fixing nuts of the power transistors.

ory
o

. Loosen and remove the binding screws of transistors Q6 and Q14 by means of the 5 mm
screwdriver. '
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11.

12,
13.

While holding the 20 W amplifier in position, push on the power transistors so as to disengage
the PC board assembly.

Withdraw and remove the PC board assembly.

Note in which parts of the unit white DOW-CORNING 340 grease has been put on the power
transistors and diodes.

(B) Remounting

1. :
. Put some DOW-CORNING 340 grease in places pre\)iously spotted.

Clean the unit thoroughly

2
3. Put the PC board assembly back to its initial position.
4,
5

Tighten the binding screws of transistors Q4 and Q14 by means of the 5 mm screwdriver.

. Clean and grease the power transistor nut seals with silicone grease SI 4. With a dry clean

cloth wipe off the excess grease. Put the seals in their initial position.

Put the 4 power transistor nuts and seals in their initial posmons and tighten them with the
special spanner for power transistors.

CAUTION : the tightening torque shall not exceed 15 kg/cm.

. Put the 4 fixing studs and washers into their initial position.

. Tighten the 4 fixing studs by means of the 5 mm open-ended spanner.

. Solder the connections going to the PC board assembly in the places previously spotted.
10.
11,
12,
13.

Put the screening plate and washers into its initial position.
Put the 4 fixing screws of the screening plate into their initial position.
Tighten the 4 fixing screws of the screening plate by means of the 4 mm screwdriver,

Remount the 20 W amplifier as recommended in section 5 - sheet D4,
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‘Assembly : MANPACK | .| ASSEMBLY/DISASSEMBLY SHEET
Subassembly 1 20W Amplifier | Number : D12
Folio : 1/2
Purpose : Standard Exchange of Connector Personnel : 1 electronic_technician
Jio3 ' ‘ ‘
Time :
FACILITES
Documents Meters - Tools
Section 5 - Sheet D4 Not applicable . Tools mentioned in section 5, sheet
D4.

- Special connector locating template
‘with a 35.5 mm tubular spanner,

Spare Parts . | . Soldering iron

1 Connector with same part - Solder

number . PRC 1201 Q compound
. Tweezers ‘

PROCEDURE :
. Preliminary Operations - Safety Instructions

Disassemble the "20 W Amplifier" as explained in section 5, sheet D4.
. Operating Procedure :

(A) Disassembly :
1. Remove the PRC 1201 Q compound from plug J 103 by means of tweevers.

Identify the connections terminating in rear plug J 103.
Unsolder the connections terminating in rear plug J103 by means of the soldering iron.
Loosen the attaching nut of rear plug J103 by means of the 35.5 mm tubular spanner.

Withdraw and remove the attaching nut.

0\01#00!\)

Withdraw and remove rear plug J103.

(B) Reassembly :
1. Put rear plug J103 in the initial position.

2. Put the attaching nut of rear plug J103 into place

3. Put into place the special connector locating template in the "20 W Amplifier" and the
- 35.5 mm tubular spanner.

4. Tighten the attaching nut of rear plug J103 by means of the 35.5 mm tubular spanner.
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. Withdraw and remove :
. 35.5 mm tubular spanner

. Special connector locating template of the rear plug.

. Solder the connections normally terminating in plug J103 as per arrangement previously

" noted.

7. Coat rear plug J103 with PRC 1201 Q compound

. Wait for PRC 1201 Q compound to dry up (this should take about 8 hours at

approximately 20° C).

. Reassemble the "20 W Amplifier" as explained in section 5, sheet D4.
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Assembly : MANPACK ASSEMBLY /DISASSEMBLY SHEET
Subassembly : Antenna Tuning Unit Nurmber : D13
Folio : 1/2
Purpose : Standard Exchange of Variable Personnel : 1 electronic’ technician
Inductor and Opening of the
Unit.
Time :
FACILITIES
Documents Meters Tools
Section 5 - sheet D2 Not applicable . Tools mentioned in section 5,
sheet D2
. 3.2 mm Allen key
. 4 mm Allen key
, . 4 mm screwdriver
Spare Parts ' . Soldering iron
1 Variable inductor, . Solder
same part no.

PROCEDURE :

. Preliminary Operations - Safety Instructions :

Disassemble the "Antenna Tuning Unit" as explained in section 5 sheet D2
. Operating Procedure :
(A) Disassembly :

1. Loosen the 6 attaching screws from the metal cover of the "Antenna Tuning Unit" by
means of the 3.2 mm Allen key. -

2. Withdraw the me'ral cover of the anfenna tuning unit with care so as not to damage the
leads.

3. Unsolder :
. Orange lead
. Yellow lead
. White coaxial lead (with red mark)
. White coaxial lead (with blue mark)
. Whifé coaxial lead in the loom terminating in the printed circuit.

4. Loosen the two connector attaching screws by means of the 4 mm screwdrlver ;
withdraw and remove the two attaching screws.
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11.

Loosen the two attaching screws of the printed circuit by means of the 4 mm screwdriver.
Lift the printed circuit.
Release the two spacers without loosening the nuts.

Loosen the two attaching screws of the metal plate by means of the 4 mm screwdriver
and withdraw the metal plate.

Loosen the four attaching screws of the inductor by means of the 4 mm Allen key.-

. Lift the variable inductor and unsolder the purple lead and the large gauge white I*e_cld.

normally terminating in the variable inductor.

Withdraw and remove the variable inductor.

(B) Reassembly :

1.

© ® N o L AW

-11

12.
13.

14.

Place the variable inductor inside the antenna tuning unit

. Solder the purple lead and the large gauge white lead normally terminating in the

variable inductor.
Put the variable inductor in its initial position.

Tighten the four attaching screws of the inductor by means of the 4 mm Allen_key; :

. Put the metal plafé back to its initial position.
. Tighten the fwo attaching screws of the metal plate by means of the 4 mm screwdriver.

. Secure the two spacers.

Put the printed circuit back to its initial position.

. Tighten the two attaching screws of the printed circuit by means of the 4 mm

screwdriver.

. Tighten the two attaching screws of the connector by means of the 4 mm screwdriver.

. Solder -

. orange lead

. yellow lead

. ‘White coaxial lead (with red mark)
. White coaxial lead (with blue mark)
. White coaxial lead in the loom, terminating normally in the printed circuit.

Put carefully the metal cover back into ifs initial position and be sure not to damage
the wiring.

Tighten the six attaching screws of the metal cover by means of the 3.2 mm BTR -
spanner, o

Reassemble the antenna tuning unit as explained section 5 sheet D2.
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Assembly : MANPACK | ASSEMBLY/DISASSEMBLY SHEET
Subassembly : Battery Unit Number : D14
Folio : 1/1
~ Purpose : Opening and Closing the Personnel : 1 electronic technician
Battery Unit and Standard
exchange of the Fuse.
Time :
FACILITIES
Documents Meters Tools
Section 5 - Sheet D1 Not applicable 3.2 mm Allen key

Spare Parts
Not applicable

PROCEDURE :

. Preliminary Operations - Safety Instructions

Disassemble the "Battery Unit" as explained in section 5 sheet D1.

. Operdﬁng Procedure :

(A) Opening the Unit :

1. Loosen the four cover attaching screws by means of the 3.2 mm Allen key. .
2. Remove the cover from the battery unit,

Note : the fuse is then accessible. Proceed to standard exchange of the fuse if need be.

(B) Closing the Unit :

1. Put the battery unit cover back to its initial place.
2 . Tighten the four cover attaching screws by means of the 3.2 mm Allen key;;'. V

- 3. Reassemble the battery unit as explained in section 5 sheet D1,
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Section 6 ~ Sheet D14

Spare Parts

‘1 Battery, with same part

no.

Assembly : MANPACK ASSEMBLY /DISASSEMBLY SHEET
Number : D15
Subassembly : Battery Unit
Folio : 1/2
Purpose : Standard Exchange of the Personnel : 1 electronic. technician
Batteries in the "Battery Unit"
Time :
FACILITIES :
Documents Meters Tools
Section 5 - Sheet D1 Not applicable . Tools mentioned in section 6,

sheet D14,
. 4 mm screwdriver.
. Soldering iron.

. Solder

PROCEDURE :

. Preliminary Operations - Safety Instructions :

1. Disassemble the battery unit as explained in section 5,sheet D1,

2. Open the battery unit as explained in section 6, sheet D14,

. Operating Procedure :

(A) Disassembly

1.

n A W N

Loosen the four attaching screws of the charger by means of the 4 mm screwdriver.

. Remove the charger from the chassis so that the batteries may be accessible.

Unsolder the red lead originating from the batteries and terminating in the fuse.
Unsolder the blue lead coming from the batteries and terminating in the cover.

Withdraw and remove the batteries from the battery unit.

(B) Reassembly

1.

Put the batteries back to their initial positions.

. Solder the blue lead coming from the batteries and normally terminating in the cover.

. Solder the red lead coming from the batteries and terminating in the fuse.

2
3
4.
5

Put the charger back to its initial position.

. Tighten the four attaching screws of the charger by means of the 4 mm screwdriver.
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6. Close the battery unit as explained in section 6, sheet D14,

7. Reassemble the battery unit as explained in section 5, sheet D1,

| L1
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Section 6 - Sheet D14

Spare Parts

1 Charger, with same part

no.

‘Assembly : MANPACK ASSEMBLY /DISASSEMBLY SHEET
- Subassembly : Battery Unit. »Number : D16

) Folio : 1,1

Purpose : Standard Exchange of the Personnel : 1 electronic technician
Charger in the "Battery Unit" '
Time :

FACILITIES
Documents Meters . Tools
Section 5 - Sheet D1 Not applicable . Tools mentioned in section 6,

sheet D14,
. 4 mm screwdriver.

. Soldering iron.

. Solder

| B

PROCEDURE :

-.. Preliminary Qperations - Safety Instructions :

1. Disassemble the battery unit as explained in section 5, sheet D1.

2. Open the battery unit as explained in section 6, sheet D14,

. Operating Procedure :

(A) Disassembly :

—

2
3
4

. Identify the leads terminating in the charger.
. Unsolder the leads terminating in the charger.
. Loosen the four attaching screws of the charger by means of the 4 mm screwdriver.

. Withdraw and remove the charger.

(B) Reassembly :

1.

2
3
4,
5

Put the charger back to its initial position.

. Tighten the four attaching screws of the charger by means of the 4 mm screwdriver.
. Solder the leads férminatir{g in the charger csr per arrangemehﬁf'previo‘usly noted.
Close the battery unit as explained in section 6, sheet D14,

. Reassemble the battery unit as explained in section 5, sheet D1.
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Assehbly : MANPACK ASSEMBLY /DISASSEMBLY SHEET
Disassembly : Battery Unit Number D17
Folio 1/2
Purpose : Opening and Closing the Personnel : 1 electronic ‘technician
Charger in the Battery Unit" ’
Time :
FACILITIES
Documents Meters Tools
Section 5 - Sheet D1 Not applicable | . Tools mentioned in section 6, sheet
Section 6 - Sheet D14 ‘ D14.
Section & - Sheet D16 - . Ec;%ls mentioned in section 6, sheet
. Special device for disassembly and
reassembly of the charger cover.
Spare Parts : . Temperature-controlled heating
. _ plate.
1 charger cover, with same 2.5 mm screwdriver.
part no.
. 150 W soldering iron
PROCEDURE :

. Preliminary Operations = Safety Instructions :

1. Disassemble the battery unit as explained in section 5, sheet D1.
2. Open the battery unit as explained in section 6, sheet D14,

3. Remove the charger as explained in section 6, sheet D16,

. Operating Procedure :

(A) Disassembly :

1. Put the special tools for the dlsassembly and reassembly of the charger cover on the
temperature - controlled heating plate.

2. Set the temperature-controlled heating plate between 70 and 80° C.
3. Wait for one hour (gpprox).

4. Put the charger on the special device for disassembly and reassembly of the charger
cover.

5. Screw the two charger attaching screws onto the special device by means of the
2.5 mm screwdriver.

6. Wait for 10 minutes (approx).

7. Withdraw the cover as follows :

. Melt the solder securing the cover to the changerby meansof the 150 W soldering iron.
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. Separate the cover from the charger proper by pulling the unsoldered ends by means
of the 2.5 mm screwdriver.

8. Remove the cover.

(B) Reassembly :
1. Put the hew cover in place.

2. Secure the cover onto the charger by soldering the ends by means of the 150 W soldering
iron. ‘

3. Loosen the two attaching screws of the charger on the special device by means of the
2.5 mm screwdriver.

Withdraw and remove the charger from the special device.
Set the temperature-controlled heating plate to off.
Wait until the charger panels reach room temperature.

Assemble the charger as explained in section 6, sheet D16.

Close the battery unit as explained in section 6, sheet D14.

O 00N o O

Reassemble the battery unit as explained in section 5, sheet D1.
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Assembly : MANPACK ASSEMBLY /DISASSEMBLY SHEET
Number : D18
Folio : 1/1
Purpose : Drying of the MANPACK Personnel : 1 electronic technician
~ Transceiver
Time :
FACILITIES :
Documents Meters Tools
Plates 2 and 3 Not applicable . 4 mm Allen key
. Dryer

Spare Parts

Not applicable

. S14 Rhodersil silicone grease.

PROCEDURE :

- . Preliminary Operations - Safety Instructions :

CAUTION : Mdke sure that the MANPACK transceiver is switched off

. Operating Procedure :

1.

N o o ~D

Unscrew the dummy plug on the front panel of the MANPACK transceiver by means of the
4 mm screwdriver.

Unscrew the second dummy plug on the rear panel of the antenna tuning unit by means of
the 4 mm Allen key. '

Plug the dryer into the two nozzles provided for this purpose

Blow dry air through the MANPACK transveiver.

Grease the dummy plug seals with S14 Rhodersil silicone grease.
Unplug the dryer from the two nozzles of the MANPACK transceiver.

Screw the dummy plug normally located on the MANPACK transceiver front panel by means

~ of the 4 mm Allen key. -

Screw the dummy plug normally located on the rear panel of the anfenna tuning unit by
means of the 4 mm Allen key.




