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RECITER CHAPTER 3

INTRODUCTION

1. The Reciter is an integral part of the HF SSB Radio Telephone Transceiver. In addition to the Reciter

p.c.b.,, which contains both transmit and receive circuits, the unit incorporates the Transceiver Front
Panel which includes the control switches, AUDIO and INTERCOM connectors, intercom loudspeaker and
monitoring components,

CONSTRUCTION

2. The Reciter comprises the Transceiver Front Panel and a framework chassis assembly upon which the
Reciter p.c.b. is fitted. For the purpose of this handbook separate descriptions are given for the Front

Panel/Chassis Assembly and the Reciter p.c.b.

FRONT PANEL/CHASSIS ASSEMBLY

3. In addition to the control switches etc. the Front Panel/Chassis Assembly incorporates system ancillary
printed circuit boards. These are located as follows:

(a) Intercom Decoding Logic PCB

The intercom Decoding Logic p.c.b. islocated on the rear of the Front Panel, behind the meter,
loudspeaker and adjacent switches. It is mounted on six pillars.

(b) Audio Decoupling PCB

The Audio Decoupling p.c.b. is mounted immediately behind the Front Panel AUDIO and
INTERCOM sockets. It is secured by screws onto four pillars.

(c) Loudspeaker Switch PCB
The Loudspeaker Switch p.c.b. is mounted on the rear of the LOUDSPEAKER switch.
(d) RF Attenuator Assembly
The RF Attenuator Assembly consists of the Attenuator p.c.b. and the RF ATTENUATOR

Switch. The p.c.b. is fitted to the rear of the switch and is secured by means of the two switch
assembly screws.

RECITER p.c.b. ASSEMBLY

4, The Reciter p.c.b. is located within the framework of the chassis assembly. This is secured to the side

members of the chassis assembly by six screws. A Balanced Modulator Unit is located on the p.c.b. and
secured by three screws. Direct electrical contact is made between the modulator and the Reciter p.c.b. by means
of pins on the modulator assembly and the p.c.b. track.

THEORY OF OPERATION

5. The following externally generated signals are applied to the Reciter:
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RECITER CHAPTER 3

(a) 35,4MHz
(b} Any increment of 1kHz in the band 37MHz to 65,399MHz

The frequency of the second signal is determined by the Synthesiser FREQUENCY selectors and is equal to the
selected frequency +35,4MHz.

6. in practice the Reciter incorporates a number of circuits that are common to both the transmit and receive

functions. The mode in which the Transceiver operates and the functions for which these circuits are used
is controlled by a p.t.t. switching circuit. In the quiescent condition, ie. receive, the circuit 9V TX and 9V RX
outputs are at OV and 9V respectively. To transmit the p.t.t. switch (or key) isdepressed. The PTT LINE is
then taken to OV and the 9VTX and 9VRX outputs are switched to 9V and OV respectively. Similary the
reciter circuits are modified to accommodate AM operation through the application of 9V AM TX and 9V AM
RX inputs. These are only generated when AM is selected.

FREQUENCY CHANGING

7. Before the basic operation of the reciter circuits are described the operation of the frequency changing
stages is examined.

8. When the Transceiver is operating in the RECEIVE mode the signal detected at the antenna is passed via

the initial diode TX/RX switch to the 1st mixer where it is mixed with the Synthesiser variable input
(37MHz to 65,4MHz) . The mixer selects the difference signal (35,4MHz) and applies it through FL3, an 8kHz
bandpass filter centred on 35,4MHz, to a 35,4MHz i.f. amplifier. The amplifier output is switched by a further
TX/RX switch to the 2nd mixer where it is mixed with 34,0000MHz or 33,9967MHz depending on the side-
band selected. The difference frequency output is 1,4MHz.

9. Consider the products derived from the mixing process so far described:

The r.f. input signal = fa tfs
where fa = suppressed carrier frequency
fs = sideband frequency
usB = fa +fs
LSB = fa — fs

The Synthesiser {(FCU) input into the 1st mixer
= fa + 35,4MHz
The mixer selects the difference between the Synthesiser and r.f, signal inputs
= (fa -+ 35,4MHz) — (fa *fs)
= 35,4MHz £ fs
This process results in the inversion of the sideband frequencies such that at this stage
uss = —fs
and LSB = +fs
If the specified audio bandwidth
= 300Hz to 2700Hz
The USB and LSB signal ranges are as follows:

(a) USB
usB signa] range = fa + 300Hz to fa -+ 2700Hz
After mixing with 35,4MHz and inversion of sidebands
USB signal range = 35,4MHz — 2,700kHz to 35,4MHz — 300Hz
= 35,3973MHz to 35,3997MHz
(b) LSB
LSB signal range = fa — 300Hz to fa — 2700kHz
After mixing with 35,4MHz and inversion of sidebands
LSB signal range = 35,4MHz + 300Hz to 35,4MHz + 2,700kHz

= 35,4003MHz to 35,4027MHz.
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RECITER CHAPTER 3

Frequencies within these ranges, derived from the sideband in the received r.f. signal, are applied to the 2nd
mixer stage.

10.

11.

12.

13.

If it is required to receive USB signals the Reciter front panel LSB/USB selector is set to USB. This
activates the 33,9967MHz oscillator.

Conversely if LSB reception is required the LSB/USB selector is set to LSB. The 34,000MHz oscilla-
tor is then operative.

Now consider USB and LSB selection separately.

(a) uUsB
The received and oscillator signals applied to the 2nd mixer are:
(i) Received signal = 35,3973MHz to 35,3997MHz
(ii) Oscillator signal = 33,9967MHz

The range of the difference frequencies selected in the mixer is therefore
= 35,3973MHz — 33,9967MHz to
35,3997MHz — 33,9967MHz
= 1,4006MHz to 1,4030MHz

(b) LSB
The received and oscillator signals applied to the 2nd mixer are:

(i) Received signal = 35,40003MHz to 35,4207MHz
(ii) Oscillator signal = 34,0000MHz
The range of the difference frequencies selected in the mixer is therefore
= 35,4003MHz — 34,000MHz to
35,4027MHz — 34,0000MHz
= 1,4003MHz to 1,4027MHz

From these figures it can be seen that the frequency ranges for USB and LSB operation are not identical.
In practie the USB oscillator is set to 33,997MHz to give the same difference frequencies for both

USB and LSB (1,4003MHz to 1,4027MHz). The 2nd mixer output is then always within the same frequency

range,

14.

15.

Finally the two bandpass filters in series with the third mixer {connected in cascade) have an overall
bandpass characteristic of 2,4kHz. This covers the specified audio frequency range.

The TRANSMIT mode is similar to that described for RECEIVE except that the audio frequency MIC
INPUT signal is mixed with 35,4MHz to produce a double sideband suppressed carrier signal. This is

passed via the diode switch directly to the 2nd mixer. Here it is changed to 1,4MHz and the appropritate side-
band is selected. The 3rd mixer operation returns the frequency to 35,4MHz.

16.

The second diode switch output is amplified and applied in the reverse order through the 35,4MHz filter,
Ist mixer, 1,6MHz to 30MHz filter and amplifier to give a PA input signal within the operational fre-

quency range 1,6MHz to 30MHz.
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17. The signal received in the antenna is routed via connector PL15 to the r.f. attenuator circuit. Four

attenuation levels, 0dB, —10dB, -20dB, and —30dB are available and are selected at switch S2.

18. The r.f. signal in the attenuator output circuit is routed through a TX/RX diode switch and the 1,6MHz

to 30MHz bandpass filter (tuned for a 1dB flat response over the input signal frequency spectrum) to
the 1st mixer. The mixer second input is derived from the Synthesiser 37MHz to 65,4MHz signal. The action
of the mixer is such that the difference of the two input frequencies, i.e. 354MHz, is present in the output cir-
cuit. Thisis in turn applied to i.f. filter FL3.

19, FL3 output is amplified in the Rx 35,4MHz i.f. amplifier circuit. The amplifier output is passed

through a further TX/RX diode switch to the 2nd mixer, which operates in a similar manner to that
previously described to select the difference frequency. In this instance the second input to the mixer is derived
from one of two crystal oscillators, selected by switch S8 for USB or LSB. The resultant mixer output is
1,03MHz to 1,4027MHz for a 300Hz to 2,700kHz audio bandwidth input signal.

20. The 1,4MHz |IF circuits, comprising amplifier, filter and limiter stages, further process the 1,4MHz

signal prior to its application to the 3rd mixer. This mixer operates in the reverse manner to those pre-
viously described and the stage output is the sum of the two inputs, i.e.: 35,4MHz . This is routed via the diode
switch to the 35,4MHz amplifier.

21. The 35,4MHz amplifier output signal is fed to the product detector where it is mixed with the Synthesiser
35,4MHz signal. The difference frequency (300Hz to 2,700kHz) is selected and, after amplification, is .
applied to the audio output circuits.

22. In addition to the amplification function the audio circuits also produce fast and slow a.g.c. signals.
These are fed to diode TX/RX switches and to the first 1,4AMHz and second 35,4MHz amplifiers respec-
tively.

TRANSMIT PATH (SSB)

23. Audio signals, generated in the microphone or the tone oscillator and amplified in the microphone ampli-

fier, are mixed in the balanced modulator with the Synthesiser 35,4MHz input. The balanced modulator
operates to suppress the 35,4MHz carrier and pass upper and lower sideband signals only, i.e.: 354MHz + fs
(USB) or 354MHz — fs (LSB). These are applied via the diode TX/RX switch to the 2nd mixer.
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24. The required sideband is selected at the 2nd mixer stange by switching the crystal oscillator frequency to

either 34,00MHz (LSB) to 33,997MHz (USB). The 1,4MHz mixer output is amplified in a high gain
circuit and fed through a 1,4MHz filter to a limiter stage. The peaks of the signal waveform are then clipped to
produce a compressed 1,4MHz signal. This is amplified and passed via a second filter, which removes ‘out of band’
spurious signals, to the 3rd Mixer where it is converted to a 35,4MHz signal containing only the required side-

band.

25. The 3rd mixer output signal is routed via the diode TX/RX switch to the TX r.f. amplifier. The amp-

lifier output is, in turn, passed via the 8kHz bandwidth 35,4MHz filter to the 1st mixer, where it is
mixed with the Synthesiser 37MHz to 65,4MHz tuning signal input. The resultant 1,6MHz to 30MHz signal is
then fed via the 1,6MHz to 30MHz bandpass filter, diode TX/RX switch and TX pre-amp to the r.f. power

amplifier.

26. The 1,4MHz High Pass Filter prevents the transmission of spurious 1,4MHz signals.

RECEIVE PATH (AM)
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30MHz

37 MHz TO 65,4 MHz
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DETECTOR

27. The signal detected in the antenna comprises fa + fs, ie. the carrier plus and minus sidebands. This is
routed via the 1st diode switch and 1,6MHz to 30MHz filter, FL4, to the 1st mixer. The mixer out-
put, made up from signals within the frequency band 35,4MHz t 4kHz, is applied to the i.f. filter FL3.
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28. FL3 output is amplified and passed through a further TX/RX diode to the 2nd mixer.

29, The mixer operates to select the difference between the 35,4MHz signal and the selected sideband oscil-

lator input. In this case the mixer output could be anywhere within the band 1,396MHz to 1,404MHz
depending on the sideband used. This is immaterial however as the bandpass characteristics of the following AM
circuits are sufficiently wide to accept either signal for processing.

30. The 1,4MHz signal is then applied to the AM circuits. The 1,4MHz amplifier output is applied to the

AM detector, the output of which is in turn applied directly to the first audio amplifier. The signal level
is measured in the AM a.g.c. detector which generates an extended a.g.c. signal for application to the RF Atte-
nuator,

TRANSMIT PATH (AM).

AM
.
MODULATOR 35,4 MHz 1,6 MHz TO 30 MHz 1,4 MHz

e . ,{>,.._T

PRE - AMP PA

MIC AMP

Tx IF AMP

35,4 MHz BUFFER
37MHz TO 65,4 MH

31. The microphone amplifier output is connected to the amplitude modulator where it modulates the Synthe-

siser 35,4MHz input to produce a 35,4MHz i.f. signal plus and minus the modulating signal (fa * fs).
This is then passed through the Reciter circuits in a similar manner to SSB signals to provide a 1,6MHz to 30MHz
amplitude modulated Power Amplifier input signal.

FUNCTIONAL DESCRIPTIONS

32. Functional descriptions are given for the transceiver modes and intercom facilities selected by means of
the MODE and INTERCOM switches. These facilities are largely available through the operation of
circuits included on the Intercom Decoding Logic p.c.b.

TRANSCEIVER MODES

33. Six transceiver modes may be selected using switch S7.
Position 1 — REMOTE

34. The MODE Switch output is decoded to inhibit LOCAL control and to enable the following REMOTE
control facilities.
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(a) MODE selections as follows:

(i) KEY (CWw)
(i) AM
(iii)  SSB
(iv)  TUNE

For an appreciation of circuit operations in these modes refer to descriptions given later in
this chapter.

(b) Application of REMOTE AUDIO IN signals to the Reciter MIC IN circuit and Reciter LOUD—
SPEAKER signals to the REMOTE AUDIO QUT circuit.

(c) Synthesiser FREQUENCY selection.
(d) Sideband selection,
(e} PTT switching.

35. The Transceiver AUDIO control is disabled and volume control is transferred to the preset potentio-
meter R13 located on the Intercom Decoding Logic p.c.b.

36. When a Transceiver incorporating a Frequency Processing Unit is operated in the REMOTE mode,
the control of frequency agile mode functions is not available to the remote operator.

Position 2 — KEY

37. The decoded MODE switch KEY input is used to control a transistor switch so that the Reciter PTT
LINE is permanently connected to OV. The Reciter TX/RX switch 9V TX and 9V RX outputs are
therefore at 9V and OV respectively and the Transceiver is switched to the ‘transmit’ mode,

38. Reciter MIC IN signals are inhibited by the intercom decoding logic circuits so that in the quies-
cent condition, ie. key not operated, the Transceiver is operating in a suppressed carrier SSB mode.

39. To transmit the key is depressed and the KEY input circuit is connected to ground. The resulting logic

‘O’ KEY input signal is switched via logic circuitry to enable the 1kHz tone oscillator , the output of
which is connected to the MIC IN circuit. USB/LSB selections are made by the local operator and volume control
is viathe AUDIO control.

Position 3 — BK IN CW

40. The operation of the Transceiver is similar to that described for KEY except that the PTT LINE is not
connected to OV until the key is operated. Consequently in the quiescent condition the Transceiver
operates in the receive mode.

41, The 0OV KEY input signal, applied when the key is depressed now fulfils two functions. It controls the
transceiver switch which connects the PTT line to OV and enables the 1kHz tone oscillator. A time

delay circuit in the transceiver switch control maintains the PTT LINE at OV, and the Transceiver in the transmit
mode, for a period of 1s after keying operations cease.

Position 4 — AM

42, The AM facility is not available when operating in the frequency agile mode.
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43. When AM s selected a OV (AM) output is generated and the USB/LSB ou‘tput is switched to logic ‘1’,
overriding the setting of the USB/LSB switch, S8. The OV (AM) signal is used on the Reciter p.c.b. to
modify reciter circuits for AM operation, and asa LOW POWER INITIATE input to the Power Amplifier.

44, In the quiescent condition, ie. PTT not operated, the PTT LINE is at 12V and the Transceiver operates
in the receive mode. The audio amplifier LOUDSPEAKER output is routed to local, extended or remote
circuits as appropriate. Receiver gain is adjusted at the front panel AUDIO control,

45, When the operators p.t.t. switch is operated the PTT LINE is taken to OV and the Transceiver func-
tions as an transmitter.

46. Should FAM be selected at the Frequency Processing Unit a OV HOPPING FLAG is connected to the

Intercom Decoding Logic p.c.b. This inhibits the OV (AM) output so that the Transceiver is returned
to SSB operation. At the same time the USB/LSB switch, S8, becomes inoperative and sideband selection is
forced to USB.

Position 5 — SSB

47. In this position the OV (AM) signal is not generated and the Transceiver operates in the SSB mode.
USB/LSB selections are made at the front panel sideband selector. Transceiver mode switching is achieved
through local, extended or remote p.t.t. switching. Receiver gain is adjusted at the front panel AUDIO control.

Position 6 — TUNE

48, When the TUNE mode is selected a OV (TUNE INITIATE) signal is generated. The Power Amplifier
is then set to the low power condition and the external antenna tuning unit commences a tuning sequence.

49, At the same time the tone oscillator 1kHz output is enabled to provide the only Reciter MIC IN signal,
and the Reciter PTT LINE is permanently connected to OV.

50. The Transceiver, which is switched to the SSB transmit mode, then generates the nominal 25W 1kHz
SSB signal required for tuning purposes.

INTERCOM FACILITES

b1. The intercom facilites that are available between the radio and an associated ECU are described in the fol-
lowing paragraphs. These facilites are selected at the front panel INTERCOM switch S1.

Position 1 — LOCAL

52. In the quiescent (receive) condition the Reciter RX audio output (LOUDSPEAKER), connected to the
Intercom Decoding Logic p.c.b. at pin 4, is applied to local phones and ECU circuits as follows:

(a) PHONES (LOCAL)
Directly via R3 and SK31/1.

(b) PHONES (ECU)
The RX audio signal is coupled via attenuator R21/R20/C11 and gate 1(d), which is enabled by a
logic ‘1" control, signal, to the input of audio amplifier 1C20. The amplified output of which is
connected via RL1-1 (de-energised) and SK31/9 to line transformer T1 which is mounted on the
Front Panel Assembly. T1 output signal is fed via the Transceiver rear panel screw terminals (and
up to 1,5km 600 ohm twisted pair telephone wire) to the ECU.,

The received audio signal may therefore be monitored by both the LOCAL and ECU operators.

8 , GE003.1085



RECITER CHAPTER 3

53. When the local operator depresses his p.t.t. switch the PTT input circuit (SK31/2) is taken to 0V,

gate 1 (d) isdisabled and gates 2 (a) and (b) are enabled. The Reciter PTT LINE is then taken to 0OV,
switching the Transceiver to the transmit mode and the MIC LOCAL signal is applied to the Reciter MIC IN
circuit and the intercom audio amplifier. As previously described the amplifier output is connected via RL1-—1
(de-energised), SK31/9 and telephone wire to the ECU. The ECU operator may therefore monitor local trans-
missions.

54, If, when operating in this mode, the ECU operator wishes to contact the local operator, he depresses

the ECU, p.t.t. switch. Current is then drawn from the Reciter +12V supply, via R58 on the Inter-
com Decoding Logic p.c.b., SK31/13, the secondary of line transformer T1 and the telephone wire, to energise
a relay in the ECU. This causes comparator IC9 to change state and output alogic ‘1’. This in turn activates the
bleep tone oscillator, the square wave output of which is applied to the bleep tone to provide an audio warning,
and illuminates the INTERCOM CALL LED to provide a visual warning. The local operator then selects the
INTERCOM position of S1 in order to communicate with the ECU operator.

Position 2 — CALL

55, Gate 1(c) is enabled by alogic ‘1’ control signal and the 1kHz tone oscillator output is connected to the
audio amplifier, As the amplifier output is connected to the ECU the tone is heard by the remote opera-
tor in both ECU STANDBY and OPERATE modes.

56. Normal Transceiver transmit and receive operations may continue viaa local HMT or teleprinter termi-
nal.

Position 3 — INTERCOM

57. Intercom facility is available, independent of normal Transceiver operations which may continue using
alocal HMT or teleprinter terminal.

58. It should be remembered that when the ECU operator depresses his p.t.t. switch RL1 on the Intercom
Decoding Logic p.c.b. is energised through the operation of comparator [C9.

59. l.et us examine the operation of the intercom circuits when the remote p.t.t. is pressed and when it is
released.

(a) ECU p.t.t. operated

Current flowing from 12V to the ECU via R58 causes 1C9 to output alogic ‘1’ signal and,
hence energise RL1.

Gate 1(b) is therefore enabled by the logic ‘1’ developed at TR8 collector and gates 1 (a), (c)
and (d) are inhibited.

The MIC (INTERCOM) signal, connected to the Intercom Decoding Logic p.c.b. from the line
transformer and the Audio Decoupling p.c.b. and SK31/10, is therefore fed via RL1—2 and
gate 1(b) to the intercom audio amplifier 1C20.

The amplified signal is coupled via C22 and RL1—1 (energised) to local intercom handset and the
Reciter front panel loudspeaker { INTERCOM selected).

The remote operator is therefore able to talk to the local operator.

(b) ECU p.t.t. not operated

Comparator 1C9 returns to the quiescent condition, ie. 1C9 pin 6 is at logic ‘O’ , RL1 isde-
energised and TR8 collector is at 0V,

Gate 2(a) is enabled and the MIC (INTERCOM) signal connected to the p.c.b. at SK31/11 is fed
to the intercom audio amplifier. As RL1 is de-energised the amplifier output is connected via the
line transformer to the ECU PHONES circuit. The local operator is therefore able to reply to the
remote operator.
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Position 4 — EXTN

60. When the EXTN intercom function is selected the Transceiver is switched between the transmit and
receive modes by the remote operator through the ECU p.t.t. switch.

61. The operation of the circuit is similar to that described for INTERCOM except that when the ECU p.t.t.
is operated gate 1 (b) and gate 2 (c) only are enabled. Consequently the Reciter MIC IN signal is provi-
ded by the ECU via the line transformer SK31/10 and RL1-2 (energised).

62. In the received mode gate 1 (b) is inhibited and gate 1 (d) is enabled. The Reciter LOUDSPEAKER out-
put is therefore fed to the intercom audio amplifier and, after amplification, via RL1—1, to the line
transformer and ECU. The ECU operator is therefore able to monitor received signals.

CIRCUIT DESCRIPTIONS

63. The descriptions given in this section of the manual are for circuits contained on individual printed circuit
boards or within assemblies. .

RECITER PCB
64. Refer to Figure 3.

65. The Reciter p.c.b. functional stages as indicated on the circuit diagram are described in the following

paragraphs in terms of the transmit and receive paths. Some stages are common to both paths and the func-
tion in which they operate at any given time is controlled by the RX/TX switch circuit. This circuit, together with
others not directly used in the transmit or receive modes are described as miscellaneous.

Transmit Path (SSB)

66. The transmitter input is provided by the MIC IN signal connected to the p.c.b. at pin 23. In the
transmit n'_\ode the 9V TX and 9V RX signal levels are at + 9V and OV respectively. The circuits
comprising the transmit path are as follows:

(a) Microphone Amplifier

Refer to Figure 4 Sht. 1.

The MIC AMP stage, which is incorporated in the Balanced Modulator Unit, is a two stage
amplifier comprising transistors TR3 and TR2. The audio signal input is applied to TR3 base
via the low pass pi filter network C17, R24, C20. The emitter follower second stage output is
coupled via C7 to the balanced modulator integrated circuit element X1 (pin 3) and to the ba-
lance modulator unit output pin 6 (for AM use only).

{b) 35,4AMHz Buffer.

A stable 354MHz signal, generated in the external synthesised frequency control unit is con-
nected to the Reciter viacoaxial connector SK22 and applied to the 35,4MHz buffer amplifier
(TR1). Input and output coupling is by transformers T2 and T1 respectively.

(c) Balanced Modulator

The two inputs of the balanced modulator element (X1) are the audio signal at pin 3, and 35,4MHz
across pins 1 and 5. The modulator circuit operates to suppress the carrier frequency 35,4MHz
and to provide a double sideband output (fc + fs) across X1 pin 4 and 7. For the ideal audio
frequency range of 300Hz to 2,700kHz, the modulator output is within the frequency ranges
35,3973 to 35,3997MHz and 35,4003MHz to 35,4027MHz.
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(d)

(e)

(f)

2nd TX/RX Diode Switch

Refer to Figure 4 Sht, 1 and 2.

Diode D10 is fully conducting due to the bias received from 9V TX via R49 and potentiometer
R50. Consequently diodes D11 and D12 are reverse biased and are non-conducting. The balanc-
ed modulator output signal only is applied to transformer T1. Potentiometer R50 connected
across X1 pin 4 and 7 is adjusted to set the level of X1 output signal in T1 primary.

2nd Mixer

The mixing process, which is similar in both the transmit and receive modes, takes place in trans-
formers T1 and T2. In the transmit mode the mixer operates to select the difference between the
balanced modulator input (35,3973MHz to 35,3397MHz or 35,4003MHz to 35,4027MHz)
applied to T1 and the LSB/USB oscillator signal applied to T2 primary. The operation of the
circuit for LSB and USB selections is as follows:—

(i) LSB
Balanced Modulator input
LSB : 35,4973MHz to 35,3997MHz
USB : 35,4003MHz to 35,4027MHz

LSB oscillator input 34,0000MHz
Difference frequencies

LSB : 1,3973MHz to 1,3997MHz

USB : 1,4003MHz to 1,4027MHz
In effect the LSB and USB component frequencies are reversed in the 1st mixer so the
frequency band required for LSB selection is 35,4003MHz to 35,4027MHz and for
USB selection is 35,3937MHz to 35,3997MHz. The bandwidth of the 1,4MHz IF stage,
to which the 2nd mixer output is applied, is limited to the frequency band 1,4003MHz
to 1,4027MHz by filters FL2 and FL3. Consequently the higher frequency band is
passed and the unwanted lower frequency band is rejected.

(ii) usB
Balanced modulator input
LSB : 35,3973MHz to 35,3997MHz
USB : 35,4003MHz to 35,4027MHz

USB oscillator input 33,9970MHz

Difference frequencies
LSB : 1,4003MHz to 1,4027MHz
USB : 1,4033MHz to 1,4050MHz.

In this instance the higher frequency band is rejected.

1,4MHz IF Circuit

The 1,4MHz i.f. circuit, connecting the 2nd and 3rd mixer stages, comprises an amplifier
(TR13), filter (FL1), limiter (TR15) amplifier (TR20) and filter (FL2) stages connected in
series. The 2nd mixer output is taken from the junction of C35 /C36 and connected to the base
of the initial amplifier transistorTR13. The amplifier output is coupled by C40 to filter FL1 and
hence by capacitor C47 to TR15 base. Transistor TR15 collector circuit incorporates a tuned
circuit C62 connected in parallel with the primary of tunable transformer T6. Diodes D21 and
D22 connected in parallel with this tuned circuit limit the amplitude of the i.f. signals developed
across C62 during transmission to approximately * 0,6V, thereby obtaining speech compression.
Crystal filter elements FL1 and FL2 limit the bandwith of signals within the 1,4MHz i.f. circuit
to 2,4kHz. From the description given in the previous paragraph it can be seen that for a.f. input
signals within the range 300Hz to 2700Hz the frequency of signail applied to TR13, and there-
fore present in the i.f. circuit, are always within the range 1,4003MHz to 1,4027MHz irrespec-
tive of the sideband selection.
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{g) 3rd Mixer

The mixing process, which is similar in both the transmit and receive modes, takes place in trans-
former T9. Signals with the frequency range 1,4003MHz to 1,4027MHz are coupled to the
mixer from the i.f. stage by C78. The selected sideband oscillator output signal : LSB
34,000MHz and USB 33,9967MHz, is taken from the junction of R1256/R126 and applied to the
junction C78/C80/C81. The mixer reacts to sum these input frequencies to produce signal bands
of 35,3973MHz to 35,4997MHz and 35,4003MHz to 35,4027MHz when transmitting USB
and LSB signals respectively.

(h) 3rd TX/RX Diode Switch

In the transmit condition the +9V applied to R96 causes current to flow through T10 (1 turn
winding) and via forward biased diodes D32 and D33 to T9 (2 turn winding). The current
flowing in T9 secondary is modified by the signal applied to the primary. Consequently the
35,4MHz * fs signals developed in T9 are repeated in T10. At the same time diodes D11/D12
and D33 are reverse biased and are non-conducting.

(j) TX IF amplifier (TR29)

The 354MHz t fs signal induced in T10 secondary is transformer coupled via T11 { 2 turn
secondary winding) to the base of TR29. The amplifier is only operative in the transmit mode
when current flows in TR29 from 9V TX through R138, T12 and D39. The gain of this stage is
set in the quiescent condition at R135. The stage output is fed to the 1st mixer (X1) through the
35,4MHz filter FL3.

(k) 1st Mixer (X1)

The 1st mixer element (X1) is a passive balanced modulator integrated circuit which operates,
in the transmit mode, to select the difference between the fa (carrier) +35,4MHz signal applied
to X1 pin 6 and the 35,4MHz + fs signal applied across X1 pins 1 and 5. The resulting output
at pin 4 is therefore fa + fs or fa — fs.

n TX Output Circuit

The transmitter output circuit includes the 1,6MHz to 30MHz low pass filter and the TX pre-
amplifier (TR36). The low pass filter functions to pass signals in either direction. During trans-
mission however 9V RX is at OV and diode D46 is reverse biased. The 1st mixer output from
pin 4 is therefore applied via T16 to TR36 base. The pre-amplifier circuit is of a conventional
design in which the signal output is transformer coupled by T18, 1,4MHz low pass filter and T21
to the TX OUT circuit.

Receive Path (SSB)

67. The receiver input, RX IN, is connected to the p.c.b. atpins 6 and 7. In the receive mode the 9V TX
and 9V RX signal levels are OV and -9V respectively. The circuits comprising the receive path are as
follows:

{a) RX Input Circuit

The receiver input circuit comprises the 1st TX/RX diode switch and the low pass filter. +9V
applied to R171 and T17 forward biases diodes D51 and D46 and reverse biases diode D44,
The RX IN signal developed in T17 secondary is therefore applied via D51, D46 and T14
to the low pass filter (FL4) which provide a flat response ( = 1dB) over the frequency range
1,6MHz to 30MHz with a sharp cut-off at the limits of this bandwidth. The low pass filter is
connected the 1st mixer (X1) atpin 4.
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(b)

(c)

(d)

(e)

f

(g

(h)

1st Mixer (X1)

During reception the mixer operates in the opposite manner to that described for transmission.
In this instance the RX IN signal (fa + fs) or (fa — fs}) which is within the frequency band
1,6MHz to 30MHz is mixed with the fa + 35,4MHz signal applied to X1 pin 6. The mixer
output, now taken from X1 pins 1 and 5is 35,4MHz * fs,

RX IF Amplifier (TR30)

Mixer X1 output is connected via the 35,4MHz band pass filter (FL3) to transformer T12 pri-
mary. The two secondaries of this transformer connect the receiver signal to both the TX i.f.
amplifier and the RX i.f. amplifier. The signal is inhibited in the TX circuit however because
9V TX isat OV and TR29 is non-conducting. 9V RX is, however at + 9V and TR30 is
biased on via R144 and transformer T12 3 turn secondary. TR11 therefore conducts, current
flowing from + 9V to common through R137, T11 (3 turn winding), D38, TR30 and R98.
The 35,4MHz signal in FL3 is therefore amplified in TR30 and coupled through transformers
T11 and T10 to the TX/RX diode switch.

2nd TX/RX Diode Switch

The RX i.f. amplifier output is transformer coupled via the tuned circuit incorporating T11 (12
turn winding), C84, C85, C86 and T10 (12 turn winding) to T10 secondary circuits. In the
RX mode 9V TX is at OV. Consequently D11 and D12, no longer reverse biased as during
transmission, are able to conduct due to the application of the voltage at TR27 emitter to D10
anode via R134, D30, R131, D34 and TR10 (4 turn winding). The i.f. signal then present in
T10 is repeated in T1.

2nd Mixer

The i.f. amplifier output (ideally 35,3973MHz to 35,3997MHz when receiving USB and
35,4003MHz to 35,4027MHz when receiving LSB) is applied to T1 primary through T11,
T10 and the diode switching circuit as described. These signals are repeated in T1 secondary.
Transformer T2 primary is connected between the junction of C33 and C34, which are in series
across T1 secondary, and TR11 sideband oscillator buffer amplifier output circuit. Components
of both the i.f. and sideband oscillator signals are therefore present in T2 primary. The mixer
operates to select the difference of these two frequencies and to couple the resulting signal to the
1,4MHz amplifier TR13 via T2 secondary.

1,4MHz IF Circuit

The 1,4MHz i.f. circuit operates in a similar manner to that previously described to present a
1,4AMHz signal plus the selected sideband to the third mixer. In this instance however the gain
of TR13 amplifier stage is determined by a bias voltage generated in the slow a.g.c. circuit and
applied to TR13 base through R77.

3rd Mixer
The 3rd mixer operates as previously described,

3rd TX/RX Diode Switch

As 9V TX isat OV D36, reverse biased during transmission, is forward biased from the fast
a.g.c. circuitvia R187 and T20 primary. The 3rd mixer output in T9 secondary is therefore
repeated in T20 primary.
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() RX 20MHz IF Amplifier/20MHz Amplifier/product Detector

The 3rd mixer output, repeated in T20, iscomposed of the 35,4MHz + sideband frequencies
or 35,4MHz — sideband frequencies. The ‘intelligence’ of the signal is contained in the sidebands
and it is this intelligence which is extracted for application to the audio circuit. This process is
performed by the product detector. The 35,4MHz i.f. signal is transformer coupled by T20 to
amplifier TR37. The gain of this stage is set by slow a.g.c. level signals applied via resistors R185,
R186. The externally generated 35,4MHz signal is applied to buffer amplifier TR35 through
R182 and C130. The output of this stage, developed in transformer T15, is used to drive the
product detector, D49/D50. The product of the 354MHz i.f. SSB signals and the 35,4MHz
signal appears as an a.f. voltage across T19 secondary. Low pass filter C117/C115/R164
removes any r.f. from the signal before it is applied to the audio amplification stages.

(k) Audio Pre-amplifier

The input to pre-amplifier TR33, which is a normal amplification stage, is taken from the product
detector. The output of this stage is applied via p.c.b. pins 31 to the Frequency Processing
Unit (which extracts FSK RX sync signals) and via C110 to the SSB a.g.c. amplifier and the
audio amplifier.

)] Audio Amplifier

The audio amplifier comprises operational amplifier IC3 and audio power amplifier 1C2. The
gain of IC3 is adjusted through a bias input applied to pin 5. The more positive the bias the grea-
ter the stage gain. This is utilised to provide a squelch facility from TR1 via R36/R37 and TR8
and a volume control via p.c.b. pin 27 and R27/R28. The squelch input is determined by the
squelch circuit. Volume is controlled from the front panel AUDIO control. The power amplifier
stage LOUDSPEAKER output is coupled to the output circuit by C3. A logic ‘1" TUNE TONE
MUTE signal, generated on the control p.c.b. during tuning sequences, switches on TRS5, there-
by shorting I1C2 input circuitto 0V,

Transmit Path (AM)

68. The amplitude modulation transmit and receive paths incorporate a number of stages that are common
to the SSB transmit and receive paths. It is this circuitry only which is described.

69. When the AM function is selected 9V AMTX and 9V AM RX circuits are switched by 9V TX and 9V

RX as applicable, and p.c.b. pin 15 (OV AM) is connected to OV. Consequently in the transmit mode
9V AMTX and 9V AM RX are at 9V and OV respectively. At the same time the 9V TX signal normally applied
via TR17, R96, D35 and T10 (1 turn winding) to forward bias D32 and D33 is inhibited in TR17 by the 0V
(AM} input. Consequently SSB transmit are not coupled from T9 to T10..

70. With 9V AM TX at 9V a current path is provided for the AM modulator which comprises transistors

TR23 and TR24. The microphone amplifier output, taken from the balanced modulator unit pin 6 and
applied to TR24 base, provides a modulation signal for the 35,4MHz, taken from the balanced modulator pin via
forward biased diode D9 and applied to TR23 base. The signal therefore generated in T8 is amplitude modula-
ted and comprises components within the frequency band fc +fs, Thisis coupled by T10 and T11 to the TX
{F amplifier.

Receive Path (AM)

71. When receiving AM transmissions the signals in the antenna comprise fa * fs, ie. the carrier * sideband

frequencies. The first mixer output is therefore made up from signals within the frequency band 35,4MHz
+ 4kHz. This output is presented by FL3 and transformer T12 to the RX IF amplifier TR30. The amplifier,
diode switch, sideband oscillator, buffer amplifier and second mixer circuits operate in a similar manner to that
previously described for SSB.
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72. TR11 output signal is passed through diodes D11 and D12,, which are forward biased from 9V AM RX

via D26, R131, D34 and T10 (4 turn winding). The 35,4MHz signal in T1 secondary is mixed with
either 34,000MHz (LSB) or 33,997MHz (USB) to give a carrier signal (fc) * sidebands (fs). In this case fc may
be anywhere in the band 1,396MHz to 1,404MHz depending on the sideband selected. This is immaterial how-
ever as the bandpass characteristics of the AM circuits are sufficiently wide to accept either signal for processing.

73. The 1,4MHz IF signal amplified in TR13 may be routed to either the SSB or AM IF circuits by the

switching transistor TR12. For SSB operation TR12base is taken to OV via R65 the transistor then
conducts and a signal is developed across L1. For AM operation however TR12 is cut-off and TR13 collector
current path includes R66, T4 and D17 and the signal is developed in T4.

74, Transistor TR13 output signal induced in T4 secondary is applied to the high performance, gain control-

led i.f. amplifier integrated circuit element IC5 (uA 757). The 1,4AMHz input applied across pins 14 and
1 is amplified in the first stage, the load of which is a tuned circuit comprising C48, R78 and L2. The signal deve-
loped across this circuit is coupled by €52 to the second stage {pin 10). The output finally appears across pin 7
and 8.

75. The i.f. output is transformer coupled by T5 to the AM detector circuit. Detection is achieved through

diode D24 and capacitor C46. The level of the AM audio signal output is set at R99. The integrated
circuit gain is controlled by an a.g.c. bias applied to 1C5 at pins 3 and 4. The i.f. signal developed in T5 se-
condary is sampled at R99 wiper. Negative swings of the sample signal, (clamped below 9V by diode D25)
cause current pulses to flow in TR21. The transistor collector voltage, smoothed in C61 and C63, is then
applied to operational amplifier IC6 inverting input.

76. Under normal conditions IC6 output is at 9V due to the standing bias applied to the non-inverting ( +)

input (pin 5) from the junction of R108 and R109. Current then flows from the 1C6 through pin diode
D6, located on the r.f. attenuator, the characteristics of which are such that the impedance of the diode to r.f. is
dependent on the d.c. current flowing through the diode. Consequently the diode r.f. impedance is low. Should
the amplitude of the a.f. signal at TR21 collector exceed IC6 standing bias the operational amplifier output is
switched to OV. Current no longer flows in the pin diode, the r.f. impedance of which is maximum.

77. When operating in the AM mode, a.g.c. signals normally developed in the SSB circuits and passed via
D30 and D27 are disabled by the 9V AM RX output which reverse biases the diodes.

Miscellaneous Circuits

78. The operation of circuits not included in the transmit or receive paths are described in the following para-
graphs.

(a) 9V Regulator

The reciter power supplies { +12V d.c. and 9V d.c.) are derived directly from the 12V battery
input and the 9V regulator. When power is connected to the Reciter p.c.b., pin 20 is taken to
+12, TR2 is switched on and current flows from 12V to COMMON via R3, TR2, R10 and
R11. A potential difference is therefore generated across potentiometer R10 and resistor R11
so that TR3 base, connected to R10 wiper is raised towards 12V until TR3 is switched on.
The positive bias at TR2 base is then modified by the current in TR3 to bring the voltage at
TR2 emitter, adjusted at R10 to 9V. As TR3 emitter is held at a stabilised +86,2V reference
level by zener diode D2, variations in the 9V output level are sensed in TR3. The transistor re-
acts to these variations to modify the potential at TR2 base, and hence the impedance of TR2,
to return the output towards the preset level.

(b) TX/RX Switch

In the quiescent condition, ie: receive, the PTT LINE, connected to the Reciter +12V d.c.
via R2, s at approximately 11V. Current flows in the base circuit of TR4 and the transistor is
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switched hard on so that + 9V appears on the 9V RXline. Transistors TR9 and TR7, with
base circuits connected to the 9V RX line, are also switched hard on. Consequently TR6 base is
taken to approximately OV via TR10 and the transistor is cut-off. At the same time the 9V TX
line, together with TR9 base, is taken to OV by TR7. Transistor TR9 is then non-conducting.
To transmit the operator depresses the p.t.t. switch. The PTT LINE is then taken to OV. If we
examine the switching circuit it can be seen that OV at pin 19 results in TR4 being cut-off so
that the 9V RX circuit is also taken to OV. Transistors TR9 and TR10 then cease to conduct
and the base circuit of TR6 rises towards 12V via R13, to switch TR6 hard on, the 9V TX
line is at 9V and transistor TR9 is switched hard on to hold the 9V RX line at QV.

(c) Sideband Oscillators

The LSB and USB sideband oscillators consists of XL1/TR14 and XL2/TR19 respectively.
These circuits are identical except for the crystal elements used, ie. XL1 has a natural frequency
of 34,0000MHz and XL2 has a natural frequency of 33,9967MHz . Only one oscillator is used
at a time, this is selected by means of the front panel USB/LSB switch, When LSB is selected
p.c.b. pin 3 isconnected to OV, comparator 1C4a output is switched to OV and IC4b output to
+9V. TR14 is then switched on and the LSB oscillator is activated. Conversely when USB is
selected the input goes high, 1C4a and [C4b outputs are reversed, TR19 is switched on
and the USB oscillator is activated. The outputs of the oscillators are connected viaa common
circuit connecting the inputs of buffer amplifiers TR11 and TR22. The outputs of these buffers
are fed to the second and third mixer circuits respectively.

(d) SSB AGC Amplifiers

Two a.g.c. bias levels are generated to control the dynamic sensitivity of the reciter, ie: fast and
slow. The fast circuit incorporates short time constants and reacts to short duration pulses. The
time constants in the slow a.g.c. circuits are longer and these circuits operate to average out signal
levels. An audio frequency signal picked up from the collector of the audio pre-amplifier {TR33)
is passed to the base of the a.g.c. amplifier TR32. This transistor forms the audio a.g.c. amp-
lifier, the gain of which is preset at R150. The audio output signal generated at TR32 collector
is rectified in diodes D42, D43. In the fast a.g.c. circuit an increase in the amplitude of the audio
signal at TR32 collector, therefore results in an increase in the positive bias at TR31 base. Con-
sequently the bases of the Darlington pair TR28 and TR27 swing in the opposite direction and
the current in TR27 emitter circuit decreases. This current flows via T10 and T20 windings
through switching diodes D11/D12 and D36, the effective resistance of which thereby increases
to provide attenuation of up to 20dB . Forslow a.g.c. the level resulting from the rectification
of the audio signal in D42/D43 is fed to TR26 base via R142. An increase in this level produces a
reduction in TR26 emitter current. As the operating bias potentials applied to the 1,4MHz IF
amplifier (TR13) and the 35,4MHz |F ampilifier (TR37) are determined by this current, the
gain of these two stages is controlled. Although the gain of the receiving circuits is controlied
dynamically through the operation of the a.g.c. circuits the quiescent level at which these circuits
operate is set by the front panel SENSITIVITY control potentiometer. For maximum sensitivity
the wiper of this potentiometer (connected to the Reciter p.c.b. at pin 1) is at 9V RX and
transistor collector voltages are at a maximum, This voltage is progressively reduced as the sensi-
tivity control is turned counter clockwise. The a.g.c. threshold is set by R150.

(e) Squelch Circuit

The squelch circuit operates, when the SQUELCH control is rotated clockwise from the OFF
position and 9V is applied to the Reciter p.c.b. at pin 26, to reduce the level of background
noise in the absence of received signals. The degree of squelch applied is adjusted at the SQUELCH
control potentiometer, R7, which is connected across p.c.b. pins 24 and 25.
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INTERCOM DECODING LOGIC PCB

79. Refer to Figure 8. The Intercom Decoding Logic p.c.b. contains the following functional circuits:

(a)
(b)
(c)
(d)
(e)
(f)
(9)
(h)

Intercom decoding logic
1kHz tone oscillator
Tone amplifier

Intercom audio amplifier
PTT switch

Bleep tone oscillator
Meter circuit

AM inhibit

These are described in the following paragraphs.

Intercom Decoding Logic

80. The function of the intercom decoding logic circuitry is to provide an interface between the front panel

MODE and INTERCOM switches and the remainder of the functional circuits that comprise the Reciter.
In addition it fulfils a similar function for modes selections made at a remote controf unit when the REMOTE
mode is selected. The operation of this circuitry is described in terms of the MODE and INTERCOM facilites
that may be selected at S7 and S1 respectively. These switches are binary switches. For details of the codes
output for specific switch positions refer to the truth tables included in Figure 3.

81. Switch S7 MODE selections are:

(a)

Position 1 — REMOTE

S7 A, B and C contacts are open circuit and the A, B and C input circuits are held at logic
‘1" viaresistors R8, R9 and R10.

IC1b output is therefore at logic ‘1'.

This is applied to inverter 1C14d and the control inputs of tri-state gates 1C3a-f, which effec-
tively inhibits the associated input signals.

IC14d logic ‘0" output enables remote control signals in tri-state gates [C2a-f and switches on
TR1. The Reciter audio gain is therefore set at potentiometer R13.

IC14e logic ‘1’ output is applied to TR2 base, as a LOCAL/REMOTE control signal to the
synthesiser frequency selection circuits and to the control input of gate 2(d) analog switch.

TR2 is therefore cut-off so that the Reciter front panel AUDIO control is inoperative, synthe-
siser frequency selection is transferred to the remote unit and REMOTE AUDIO input signals
are connected to the Reciter p.c.b. MIC IN circuit via gate 2 (d).

" The Reciter p.c.b. LOUDSPEAKER output, connected at pin 4, is applied via R4 to line

transformer T1, the output of which is connected to the REMOTE AUDIO output
circuit,

For an understanding of the circuit operations that enable functions available to the remote operator,
refer to the descriptions given later in this paragraph. As the outputs of the remote control and local
control tri-state gates are wired in parallel these descriptions may be applied to remote operation.

(b)

Position 2 — KEY

S7 contact A is connected to OV, contacts B and C are open circuit and the B and C input
circuits are held at logic ‘1’ via resistors R9 and R10,

IC1b output is therefore at logic ‘0’. Thus the local control tri-state gates, 1C3af, are enabled
and the remote control tri-state gates, 1C2a-f, are disabled. Audio gain is set at the front panel
AUDIO control and frequency selections are made at the Synthesiser.

GEO003.1085
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(c)

The logic ‘0’ and logic ‘1’ inputs at 1C8 pin 10 and IC8 pins 13 and 12 respectively, are
decoded to give a logic ‘1’ at IC8 pin 7. The circuit operation resulting from this output and a
0V (KEY) input applied to the p.c.b. at SK31/2 is illustrated below.

KEY |— 13b TO PTT SWITCH

IC8

0 e
A g’
TO TONE

AMPLIFIER

key 2 @0

The logic ‘0O’ applied to the PTT switch activates the switch so that the PTT LINE is taken to
0V and the Reciter is permanently switched to transmit.

When the key is depressed the KEY input circuit is connected to 0V, resulting in the applica-
tion of a logic ‘1’ to the tone amplifier, 1C17, bias input. The 1kHz tone is then enabled in
IC17, the output of which is connected to the Reciter p.c.b. MIC IN circuit. The tone is

inhibited in 1C17 when the key is released and the circuit input level is pulled to logic ‘1’ via
R12.

Position 3 — BKIN CW

S7 contact B is connected to OV, contacts A and C are open circuit and the A and C input
circuits are held at logic ‘1’ via resistors R8 and R10.

IC1b output is therefore at logic ‘0’. Thus the local control tri-state gates, 1C3a-f, are enabled
and the remote control tri-state gates, 1C2a-f, are disabled.

Audio gain is set at the front panel AUDIO control and frequency selections are made at the
Synthesiser.

The logic ‘0’ and logic ‘1" inputs at IC8 pin 13 and IC8 pins 10 and 12 respectively, are deco-
ded to give a logic ‘1” at IC8 pin 6. The circuit operations resulting from this output for both
logic ‘1" and logic ‘0’ KEY inputs are illustrated below

LA 0 = v (1] (0] (] [o] 7o Tone

(D) AMPLIFIER

LOGIC LEVELS

(] = «xevoue

KEY
O = KEY DOWN

= DON'T CARE

I} o

(1) (o]
Do SV 2 g
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(d)

IC8 pin 6 logic ‘1" outputisinverted in 1C15b and IC11c to present alogic ‘1’ input to IC11d.
Consequently the tone amplifier and PTT switch are controlled by key operation. In the key ‘up’
condition the KEY input circuit is held at fogic ‘1", the tone amplifier and PTT switch are inhi-
bited and the Reciter functions as a receiver.

In the key ‘down’ condition the KEY input circuit is connected to OV. A logic ‘1’ is then
applied to tone amplifier 1C17 bias input and the 1kHz tone is enabled in the amplifier.

At the same time 1C14a input is rapidly taken to OV. Consequently a logic ‘O’ is applied to the
PTT switch, the switch is activated and the PTT LINE is taken to OV. The Reciter therefore
functions in the transmit mode, generatinga 1kHz SSB output signal.

When the key is released the KEY input circuit is once again pulled up to logic ‘1’. The applica-
tion of this ‘high” to 1C14a is, however, delayed by R15 and C2 so the logic ‘1’ output to the
PTT switch, and subsequent return to the receive condition, only occurs 1s after key operations
cease. Diode D2 is included to enable C2 to discharged rapidly in the key ‘down’ state.

Position 4 — AM

S7 contacts A and B are connected to 0V, contact C is open circuit and the C input circuit
is held at logic ‘1’ via resistor R10.

IC1b output is therefore at logic ‘0’, and tri-state gates (IC3) , audio gain control and synthesi-
ser frequency selections are as described in (c).

The logic ‘0’ and logic ‘1’ inputs at {C8 pins 10 and 13 and 1C8 pin 12 respectively, are deco-
ded to give a logic ‘1’ at IC8 pin 1. The circuit operations resuiting from this output for both
transmit and receive modes are illustated below.

The logic ‘0’ applied to IC15f in the non-hopping state is inverted and presented as a logic ‘1’
to IC16a and 1C16d. As the second input to these two NAND gates is provided by 1C8 logic ‘1’
AM signal, 1C16a and IC16d outputs are at logic ‘0",

IC16a logic ‘0O’ is inverted in IC16¢c thereby driving the mode selection to LSB.

IC16d logic ‘O’ is used to modify the Reciter p.c.b. circuits, thereby preparing for operation
in the AM mode.

IC18 logic ‘1’ AM output is inverted in IC15d placing a ‘0’ onto the input of 1C12a, which
effectively prevents key operations switching PTT via IC14a. The output of IC13b is therefore
controlled by the PTT input signal. In the quiescent (receive) condition this is held at logic ‘1’
via R11. Consequently IC13b inputs are all at logic ‘0’ and the PTT LINE is at logic ‘1’, ie.
the Reciter is switched to ‘receive’ . When the p.t.t. is activated the PTT input circuit is con-
nected to OV and, providing the EXTN position of S1 has not been selected, 1C13b output is
switched to logic ‘O’.

The Transceiver is therefore switched between transmit and receive modes from the operators p.t.t.
switch to transmit and receive AM signals,

ov(LsB) ‘O0R "I” Y _

15 f o
*0’= NON N L]

HOPPING

K —

o, »

<
o |,
0’ am ' o\ "0’ D TOPTT
—8B 15d I2a
. | = 13b SWITCH
e ©
IC8

LOGIC LEVELS

D = PTT OPEN

(O = PTT AcTvATED

‘' = DONT CARE

‘I'= ALL INTERCOM SWITCH
POSITIONS EXCEPT EXTN
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(e)

{f)

Position 5 — SSB

S7 contact C is connected to OV, contacts A and B are open circuit and the A and B input
circuits are held at logic ‘1’ via resistors R8 and R9.

IC1b output is therefore at logic ‘0’ and tri-state gates (IC3) audio gain control and synthesiser
frequency selections are as described in (c).

The logic ‘1’ and logic ‘0’ inputs at IC8 pins 10 and 13 and IC8 pin 12 respectively are deco-
ded to give a logic ‘1" at IC8 pin 15. The circuit operations resulting from this output for both
transmit and receive modes are illustrated below:

Y lg sse |V o N\ ‘o n g

SWITCH

PTT OPEN

PTT
(O = PTT AcTivaTED
<1 = DONT CARE

ALL INTERCOM SWITCH
SELECTIONS EXCEPT
EXTN

As the Transceiver normal mode of operation is SSB the Reciter circuitry does not have to be set
up when this mode is selected. Consequently the only facility required is PTT switching.

IC8 logic ‘1’ output, inverted in IC15c and presented as a logic ‘0’ to IC13b via IC12a ensures
that the PTT switch can only be activated from the PTT input signal.

The Transceiver is therefore switched between transmit and receive modes from the operators p.t.t.
switch to transmit and receive SSB signals.

Both USB and LSB selections are available. These are selected from the front panel USB/LSB
switch (S8) via IC16c.

Position 6 — TUNE

S7 contacts A and C are connected to OV, contact B is open circuit and the B input circuit
is held at logic ‘1’ via resistor R9.

IC1b output is therefore at logic ‘0’ and tri-state gates (IC3) audio gain control and synthesiser
frequency selections are as described in (c).

The logic. ‘0" and logic ‘1’ inputs at IC8 pins 10 and 12 and IC8 pin 13 respectively are deco-
ded to give a logic ‘1’ outout at IC8 pin 2. The circuit operation resulting from this output is
illustrated below:

X o TORE
14 ¢ INITIATE
o |,
Tty tune |Y A TEPY W ‘0' - 70 TONE
2 AMPLIFIER
o
—C e N -
! 13 ° » TO PTT
— SWITCH
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IC8 pin 2 logic ‘1’ output results in the following output signals:

(i) Logic ‘0’ TUNE INITIATE — thisinitiates an external ATU tuning sequence and, via
the operation of the Control Logic Unit circuitry, switches the Transceiver to the low
power mode.

(ii) Logic ‘O’ to the PTT switch which connects the PTT LINE to OV and switches the
Transceiver permanently to transmit.

(iii) Logic ‘1’ to the tone amplifier, 1C17, bias input. This enables the amplifier, the 1kHz
tone output of which is connected to the Reciter MIC IN circuit.

The Transceiver is therefore switched to the low power transmitter mode, the nominal 25W 1kHz
SSB output being used for tuning purposes.

82, Switch S1 INTERCOM selections are:

(a) Position 1 — LOCAL

S1 contacts A and B are connected to OV. IC4 A and B inputcircuits are therefore both a
logic ‘0’. This is decoded to give a logic ‘1’ outputat 1C4 pin 3, The circuit operation resulting
from this output is illustrated below.

cay MIC -
2(
% [I] @ @ R74 °) RECITER
© ® ® e
TO PTT
sSw
PHONES
RLI-1 (ECU)
A
INTERCOM
AUDIO AMP
REF
tizv LOUDSPEAKER
-
R58 Y
TO ECU + B -
PTT SW. RS9 9 — TO BLEEPTONE
*— I P o 0scC.
LOGIC LEVELS
D = PTT OPEN
O = PTT ACTIVATED
v = DON'T CARE
21
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(b)

Consider the operation of the circuit under the following conditions:
(i) Receive — PTT Open

The input to IC10c is held at logic ‘1’ via R11.

The input to the PTT switch and, hence, the PTT LINE is at logic ‘1'.

The Transceiver is therefore switched to the receive mode.

Gates 2(a) and 2(b) control lines are at logic ‘0’ and the MIC and Reciter MIC IN
signals are inhibited. )

Gate 1(d) control line is at logic ‘1’ and the Reciter LOUDSPEAKER output, in addi-
tion to being connected to the front panel loudspeaker and AUDIO connectors, is applied
to the intercom audio amplifier. In the condition shown, RL1 de-energised, 1C20
output is applied the ECU PHONES circuit viathe ECU line transformer (T1) located
on the Reciter chassis assembly. The ECU operator is therefore able to monitor received
traffic.

(ii) Transmit — PTT Closed

The input to IC10c is connected to OV,

The input to the PTT switch and the PTT LINE is therefore at logic ‘0’ and the trans-
ceiver is switched to the transmit mode.

Gate 1(d) control line is now at logic ‘0’ and LOUDSPEAKER signals are inhibited.
Gates 2{a) and 2(b) control lines are at logic ‘1’. The local MIC signal is therefore
connected via gate 2(a) to the Reciter MIC IN circuit and via gates 2(a) and 2(b) to
the intercom audio amplifier 1C20, the output of which is, as previously described,
applied to the ECU. The ECU operator in this instance is able to monitor local transmis-
sions.

(iii) ECU Call

If the ECU operator requires to contact the local Transceiver when it is operating in the
LOCAL mode, he depresses the ECU p.t.t. switch.

Current then flows from + 12V to ground via R58, SK31/13, the ECU line transfor-
mer, telephone wire, ECU relay and p.t.t. switch, Comparator IC9 output, normally
held at logic ‘0’ by the 12V inverting input which exceeds the 11V standing bias
taken from R60/R61 junction and applied to the non-inverting input (pin 3), is then
switched to logic ‘1. NAND gate IC6¢c inputs are therefore both at logic ‘1’ and 1C6c
pin 10 is at logic ‘0’. This logic ‘0O’ enables the bleep tone oscillator, the 1Hz output
of which activates the bleep tone. At the same time the front panel CALL LED is
illuminated from 12V via TR9 which is switched on. The local operator is thus alerted
to an ECU call.

Position 2 — CALL

S1 contact A is open circuit and contact B is connected to OV. IC4 A and B inputs are there-
fore at logic ‘1’ and logic ‘O’ respectively. This is decoded to give alogic ‘1’ at IC4 pin 14.
The circuit operation resulting from this output is illustrated opposite.

Logic ‘0" LOCAL, INTERCOM and EXTN outputs result in logic ‘0’ inhibit signals on gates
1(a), 1(d) and 2 (b) control inputs.

The logic ‘1’ CALL output is applied directly to gate 1(c) control input and via D10 to I1C11b.
The 1kHz tone is therefore applied via the intercom audio amplifier and RL1—1 (de-energised) to
the ECU PHONES circuit. The ECU operator is therefore alerted by the tone signal.

The logic ‘1’ applied to IC11b enables the Transceiver to be switched between the transmit and
receive modes in the normal manner. The Reciter MIC IN signal is enabled in gate 2(a) as re-
quired. The ECU operator is not able to monitor local traffic however as gates 2(b) and 1(d) are
open.
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S1 contact A is connected to OV and contact B is open circuit. IC4 A and B inputs are there-
and logic ‘1’ .respectively. This is decoded to give alogic ‘1" at IC4 pin 2. The

circuit operation resulting from-this output is illustrated below.
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The logic INTERCOM signal applied via D1 to IC11b enables the Transceiver to be swtiched
between the transmit and receive modes in the normal manner. The Reciter MIC IN signals are
enabled in gate 2(a) as required. The ECU operator is not able to monitor local traffic however
as gates 2(b) and 1(d) are open.

Consider the circuit operation under the following conditions.
(i) ECU PTT Open

Comparator 1C9 output is at logic ‘0, TR8 iscut off {and RL1 de-energised), gate
1(a) is closed and gate 1(b) is open.

Local MIC (INTERCOM) signals are applied via gate 1(a) to the intercom audio amp-
lifier 1C20, the output of which is connected via RL1—1 to the ECU PHONE circuit.
The local operator is therefore able to talk to the ECU operator.

(ii) ECU PTT Closed

Comparator 1C9 is switched due to current flowing in R58 to presenta logic ‘1’ to
IC10f and ICBa. This results in gate 1{a) being opened, TR8 switched on (and RL1
energised), and gate 1(b) closed.

Audio signals generated in the ECU (MIC ECU) are applied via RL1—2, gate 1(b),
intercom audio amplifier 1C20 and RL1—1 to the INTERCOM PHONES circuit. The
ECU operator is therefore able to talk to the local operator.

(d) Position 4 — EXTN
S1 contacts A and B are open circuit 1IC4 A and B inputs are therefore both at logic ’1’.

This is decoded to give a logic ‘1’ at 1C4 pin 15. The circuit operation resulting from this output
is illustrated below.

o
@ T0 PTT
SWITCH
RECITER
2 (c) MIC IN
1(d) LOUDSPEAKER
X L
1 la
EXTN
y . PHONES
Ic4a 1 Y (1/COM)
RLI-1
AUDIO INTERCOM PHONES
+12v +12V AMPLIFIER (ECU)
R26 —_—
o
6a TR & MiC
(I] (ECU)
TO ECU (o] © RLI-2
LOGIC LEVELS ® RLI (0]
2
[] = Ecu PTT OPEN i 0)
() = ECU PTT CLOSED

DON'T CARE
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In the EXTN mode the ECU operator switches the Transceiver between transmit and receive
and controls the application of audio signals to the Reciter MIC IN circuit. LOCAL MIC signals
are permanently inhibited in gate 2(a).

Consider the circuit operation under the following conditions.

{i) ECU PTT Open

This is the quiescent condition.

A logic ‘1’ is applied to the PTT switch, the PTT LINE is at logic ‘1’ and the Trans-
ceiver is in the receive mode.

The Transceiver LOUDSPEAKER output is applied via gate 1{(d), the intercom audio
amplifier (IC20) and relay contact RL1—1 (de-energised) to the ECU PHONES cir-
cuit. The ECU operator may therefore monitor received traffic.

(ii) ECU PTT Closed

Comparator IC9 is switched due to current flowing in R58 to present a logic ‘1’ to
IC6a, IC6b, and IC10f. This results in gate 1(b) and gate 2(c) being closed, gate 1(d)
opened, RL1 being energised and the application of a logic ‘0’ to the PTT switch. The
Transceiver is therefore switched to transmit. LOUDSPEAKER signals are inhibited in
gate 1{d).

Audio signals generated in the ECU (MIC ECU) are applied via RL1—2 and gate 1(b)
to the intercom audio amplifier and via gate 2(c) to the Reciter MIC IN circuit. The
amplifier output is applied by RL1—1 (energised) to the INTERCOM PHONES circuit.
The local operator is therefore able to monitor transmissions using the INTERCOM
handset.

1kHz Tone Oscillator

83. The 1kHz tone oscillator is a conventional RC oscillator comprising TR3 and associated components.

When + 12V is applied TR3 commences to conduct. Positive feedback occurs in the twin T network,
R18/R19/C3/C4/R17, and the circuit oscillates at a natural frequency of 1kHz. The tone output signal is coupled
by C12 togate 1{c) and by C7 to the tone amplifier.

Tone Amplifier
84, The tone amplifier, IC7, is an integrated operational amplifier circuit element. The gain of this element
is variable, control being by a bias input to pin 5. In this application signals are only passed when the bias

input is raised to + 12V, ie. IC10d output is switched to fogic ‘1’. The amplifier outout is connected to the
Reciter MIC IN circuit,

Intercom Audio Amplifier

85. The intercom audio amplifier, 1C20, is an 8W power amplifier integrated circuit element, the output of
which provides local (INTERCOM) or remote (ECU) headphone signals as switched by relay RL1.

PTT Switch
86. The PTT switch comprises transistors TR4 and TRS5.

87. In the quiescent (receive) state TR4 base is taken towards --12V via R33, and the transistor is switch-
ed on. TR5 base is then at OV, TR5 iscut off and the PTT LINE is held at +12V.

88. The Transceiver is switched to transmit when {C13b output is taken to OV. TR4 is then switched off,
TR4 collector rises towards +12V and TR5 is switched hard on to connect the PTT LINE to OV.

GEO03.1085 25



RECITER CHAPTER 3

Bleep Tone Oscillator

89. 1C18, which comprises four NOR gates, is configured ina manner which causes it to become astable if either

of the inputs (IC18.2 or 1C18.12) is taken to logic ‘0O’. 1C18.12 is controiled by the RC network RC65/
C29 which determines the frequency of the circuit. 1C18, pins 1 and 2 are normally held at logic ‘1" by 1C6c, which
is only activated when the local intercom mode is selected (logic ‘1’ at 1C4.3) and IC9 switched to logic ‘1’ from the
ECU, ie. p.t.t. is operated. When IC6c is activated, 1C18.1 and 2 is taken to ‘0’ causing the cct to oscillate. Poten-
tiometer R63 is adjusted so that 1C18.13 is at logic ‘0’ if the supply voltage of + 24V falls to a predetermined
level. This causes the circuit to oscillate and serves to give an audible warning if a low voltage supply condition should
occur,

Meter Circuit

90. When the Transceiver is operating in the receive mode the meter circuit operates independant of the

METER switch to provide an indication of received signal strength, This is achieved by placing logic ‘1’
levels ( +9V RX) onto IC5 AO and A1 address inputs viadiodes D5 and D6. This ensures that only the Y3
inputs connected across IC5 pins 11 and 4, are applied to the meter.

91. When SSB is selected the meter is driven from the emitter of the last IF stage on the Reciter p.c.b.

(TR37). The potential divider R55/R54 is used to adjust the meter zero and R53 sets full scale deflec-
tion. When AM isselected D7 is reverse biased by a OV connected to the anode. The meter is then driven from
TR21 located on the Reciter p.c.b.

92, The signal levels applied to IC5 AQ and A1 inputs are switched via the front pane! meter switch S6,
when the transmitter is operating in the TX mode. The inputs then applied to the meter relate to the
switch position,

AM Inhibit
+12v
12 ,
_ = B - AW
HOPPING
FLAG
AM:=Cl usB/LsB
t+i2v
usBe P/0
RI
/71,7_0/'2 !
LSB
s8
usB /LS8
93. The function of this circuit is to ensure that the following facilities are available when the Reciter MODE

switch is at AM and the Frequency Processor Unit is switched to the non-hopping and hopping modes

(a) Non hopping
AM s selected
USB is selected.
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(b)  Hopping
AM inhibited — set to SSB.
USB or LSB available — depending on S8 position.

RF ATTENUATOR PCB

95. Refer to Figure 10. The transceiver input signal is connected to the Reciter Unit (RF Attenuator)
through co-axial connector PL15,

96. The function of the circuits on the Attenuator p.c.b. is to provide protection to the receiver input cir-

cuits, and input signal attenuation levels of —30dB, —20dB, —10dB and 0dB. The input circuit is pro-
tected against excess voltage spikes resulting from lightning, static, interference etc., by diodes D1 to D4 which
limit the amplitude of such spikes to + 1,3V. During transmission the 9V TX lineisat +9V and the RX {N
circuit is effectively earthed. The four attenuation levels are selected at the front panel control S2. Levels of
—20dB and —30dB are provided by resistive pi networks R3/R5/R7 and R4/R6/R8 respectively. The broadband
amplifier TR1 introduces a gain of 0dB when this position is selected. Pin diode D5 provides variable impe-
dance to r.f. when operating in the AM mode.

DECOUPLING PCB

97. The Decoupling p.c.b. provides the interconnections required between accessories connected to the front

panel AUDIO, INTERCOM and JACK connectors and the Intercom Decoding Logic p.c.b. Resistors
R1, R3 and R2 adjust the level of the FSK TX signal to make it compatible with the Reciter MIC IN circuit
Capacitors C1 to C10 provide r.f. decoupling on incoming audio signal lines.
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SERVICING AND TEST INSTRUCTIONS

98. Refer to Figure 3.

99, Operational checks are detailed in the following paragraphs together with the relevant setting up proce-

dures. For the test results obtained to be valid it must be ensured that the Synthesiser (or Frequency
Processing Unit) fitted must be free of faults and working correctly, ie. fully operational. If a Frequency Pro-
cessing Unit is used the FUNCTION switch must be set to OFF,

TEST EQUIPMENT

100. The items of test equipment required to perform the check and alignment procedures detailed are listed
below together with recommended models where applicable.

OSCILLOSCOPE : Tektronix 465
RF SIGNAL GENERATOR : HP 8640B
FREQUENCY COUNTER : Local 9839

AC MILLIVOLTMETER : Leader

AUDIO SIGNAL GENERATOR : Dymar
SPECTRUM ANALYSER : HP
MULTIMETER : AVO Model 8
POWER SUPPLY 13,5V 2A (A) : Kingshill 18V10
POWER SUPPLY 30V, 1A (B} : Farnell L30V

RESISTOR 3002 0,5W
RESISTOR 51Q 0,25W.

The following accessories may also be required.

EXTENDED CONTROL UNIT (ECU)
HANDSETS (2 off).

PRELIMINARY OPERATIONS

Dismantling

101. Access to the Reciter/Control Panel Assembly is provided as follows:

(1) Remove the four screws securing the top cover to the mainframe and lift the top cover off.

(2) Release the rear panel fasteners and remove the panel.

(3) Release the two screws at the rear of the Synthesiser (or FCU),
NOTE . Access to the component side of the Reciter p.c.b. may now be obtained by lifting off
the Synthesiser. The Transceiver remains fully operational if the Synthesiser is not disconnected
but is supported clear of the Reciter p.c.b.. Should it be necessary the Reciter/Control Panel
Assembly may be removed from the Mainframe and reconnected as follows:

(4) Remove the two screws located on the bottom rail of the Transceiver.

(5) Release all plug/socket connections at the rear of the Reciter and Synthesiser Units.

(6) Release the two screws securing the rear of the Reciter assembly to the mainframe.
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(7) Remove the two screws securing the Control Panel to the Mainframe.
(8) Remove the two screws on each side of the Reciter.
(9) Withdraw the Reciter Assembly from the Mainframe.

Test Connections

102. The Reciter/Control Panel and Synthesiser Units may be reconnected for test purposes using extension
leads as detailed below:

(1) Coaxial lead : Reciter SK21 to Synthesiser PL21 (37MHz to 65,4MHz)
(2) Coaxial lead : Reciter SK22 to Synthesiser PL22 (35,4MHz).
(3) 25-way multicore connector : Synthesiser PL5 to Interface p.c.b. PL6.

(4) 9-way multicore connector : Synthesiser PL19 to Mainframe connector SK19. (for use with
Hopping Synthesiser only).

(5) 5-way multicore connector : Reciter PL20 to Mainframe connector SK20.
(6) Coaxial lead : Reciter PL13 to Mainframe connector SK13. (RF OUT).
(7) Coaxial lead : Reciter PL15 to Mainframe connector SK15 (RF IN}.
Power Supplies
103. For test purposes PSU (A) and PSU (B) are connected as follows:
(1) Disconnect PL18 from SK18.

(2) Connect PSU (A) to the Reciter p.c.b. as follows:
12V d.c. +ve : PCB pin 20
—ve PCB BB1

(3) Connect PSU (B) to the Intercom Decoding Logic p.c.b. as follows:
24V d.c. +ve : PCB pin 34
—ve PCB pin 30

TEST PROCEDURE

Initial Test

104. (1) Set all the preset potentiometers on the Reciter and Intercom Decoding Logic p.c.b.’s to the

mid positions.

(2) Set PSU (A) otuputto +12V d.c.

(3) Set PSU (B) outputto +20V d.c.

(4) Adjust R63 on Intercom Decoding Logic p.c.b. so that the bleep tone is just not operating.

(5) Set the Front Panel MODE switch to KEY,

(6) Set the Front Panel METER switch to SUPPLY.
Hold in this position.

(7) Adjust R48 on Intercom Decoding Logic p.c.b. until the meter pointer is just at the left hand
edge of the GREEN band.

(8) Release the METER switch.
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Receiver SSB

106.

(9)

(10)
(11)
(12)

(13)

(14)
(15)

(16)
(17)
(18)
(19)

(20)
(21)
(22)
(23)

(24)
(25)

(26)
(27)

n

Set the MODE switch to SSB.

Adjust R10 on the Reciter p.c.b. for 9V = 0,06V on emitter of TR2.

Set the Front Panel SENSITIVITY control to maximum (fully clockwise)

Adjust R54 on the Intercom Decoding Logic p.c.b. to obtain a meter reading of OdB on the
red scale.

Set the SENSITIVITY control to minimum (fully counterclockwise).

Adjust R53 on the Intercom Decoding Logic p.c.b. to obtain a full scale meter reading
On the Reciter p.c.b. use the oscilloscope to check FL5 output at the following frequencies:
1,6MHz , 8MHz, 16MHz, 29,999MHz.

The output level mustbe 1V to 1,5V peak-to-peak for each frequency.

Connect the oscilloscope to the wiper of R56 .

Adjust R56 for minimum sideband oscillator buffer amplifier output as displayed by the oscil-
loscope.

Connect the oscilloscope to the cathode of product detector diode D49.

Adjust T15 for maximum displayed signal level.

This should be 1,2V peak-to-peak + 200mV

Note the level

Remove the link at TP1

Connect the sweep generator to TP1 (junction of L4 and L5) and ground.

Connect the spectrum analyser to the RF OUT connector PL13.

Adjust L5, L7 and L9 to obtain nulls as illustrated below:

-2dB MAX 0dB
1,6 MHz
40 dB MIN 2 Mz
-45dB MIN
835 kHz 1,26 MHz
LS LS 1,4 MHz
L?

Measure loss at 1,6MHz relative to 2MHz.
This must be less than 2dB.

Measure 1,4MHz rejection relative to 2MHz.
This must be greater than 45dB.

Remove spectrum analyser and sweep generator
Replace TP1 link.

Set the Reciter Front Panel controls as follows:

INTERCOM : LOCAL

RF ATTENUATOR : 0dB

SENSITIVITY : maximum (fully clockwise)
SQUELCH : OFF (fully counterclockwise)
AUDIO : maximum (fully clockwise)
MODE : SSB

USB/LSB : USB

SPEAKER : RECEIVE

30
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(2)

(3)

(4)

(5)
(6)

(7)

(8)

(9)

(10)

(1)

(12)

(13)

(14)

(15)

(16)

(17)

Connect the multimeter and oscilloscope between Reciter p.c.b. pin 28 (LOUDSPEAKER) and
ov

Set the Synthesiser FREQUENCY selectors to 1,600MHz.
VFO to OFF

Connect the RF signal generator to the RF IN connector PL15

Set the signal generator frequency to 1,601MHz.

Adjust the input signal level until the multimeter reading is approximately 250mV r.m.s. and a
1kHz

tone can be heard from the loudspeaker.

Set R150 on the Reciter p.c.b. to minimum (to disable a.g.c.)

Adjust IF transformers in the following sequence for maximum output T19, T9, T6, T2, T11
and T12

Reduce the r.f. signal generator output as necessary to maintain the multimeter reading between
250mV to 500mV.

Set the signal generator signal level to 1uV (e.m.f.)
Note the multimeter reading

This must be greater than 1,3V r.m.s.

Adjust R95 as required {normally at maximum)

Reduce AUDIO gain by 20dB
Note the output level.

Increase the r.f. signal generator output to 3uV {(e.m.f.)
Adjust R150 to set the output to 6db * 1dB above the level noted in Step (8).

Increase the signal input level to 1TmV.
Note the audio output signal level.
This must be less than 2dB greater than the level noted in Step (9).

Reduce the r.f. signal generator input level by 20dB {100uV)
Adjust R63 on Intercom Decoding Logic p.c.b., if necessary, to obtain an ‘S’ meter reading
on the 40dB line (* 1mm)

Increase AUDIO gain
Check that the waveform peaks clip within 10% of each other and that there is not distortion or
instability.

Reduce AUDIO gain until the output is just clipping.
Note the output level.

This must be greater than 2,4V r.m.s.

Insert the 300€2, 0,5W resistor between SK26/C and D.
Measure the audio signal level across the resistor.

This must be greater then 770mV r.m.s,

Repeat Step (14) at SK27.

Check that audio signals are present at the PHONE jack.

Reduce the r.f, signal generator input to 10uV.
Check that the ‘S’ meter reading is approximately 20dB.
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(18) Reduce the r.f. signal generator input to 3uV
Check that the ‘S’ meter reading is approximately 10dB.
(19) Reduce the r.f. signal generator inputto 1uV
Adjust the AUDIO control for a comfortable listening level.
(20) Setthe RF ATTENUATOR switch to —10dB.
Increase the signal generator input to obtain the audio level measured in Step (14).
Note the increase in r.f. signal level,
This should be 13dB * 1dB.
(21) Setthe RF ATTENUATOR switch to —20dB.
Increase the signal generator input to obtain the audio level measured in Step (14).
Note the increase in r.f. signal level.
This should be 13dB * 1dB.
(22) Setthe RF ATTENUATOR switch to —30dB and repeat Step (21).
(23) Reset the r.f. signal generator inptut level to 1uV and RF ATTENUATOR switch to OdB.
Note the audio output level.
(24) Increase the r.f. signal generator output level by 6dB.
(25) Increase the r.f. signal generator frequency above 1,601MHz until the signal level noted in
Step (23) is repeated.
Note the frequency.
(26) Decrease the r.f. signal generator frequency below 1,601MHz until the signal level noted in
Step (23) is repeated.
Note the frequency.
The frequencies noted in Steps (25) and (24) define the audio bandwidth.
Relative to 1kHz audio output this should be:
lower point — 320 to 410Hz
_upper point — 2600 to 3100Hz.
(27) Reset the r.f. signal generator to 1,601MHz at 1uV
(28) Sweep the signal generator through the audio band.
Note the audio output signal level.
The ripple observed should not exceed + 2dB.
(29) Reset the r.f. signal generator to 1,601MHz at 1uV.
(30) Setthe Front Panel USB/LSB selector to LSB.
(31) Increase the r.f. signal generator output until the audio signal level noted in Step (23) is re-
peated.
Note the r.f. signal generator output level.
This should not be less than 45dB above 1uV.
(32) Return the r.f. signal generator output level to 1uV.
Set the frequency to 1,599MHz,
(33) Repeat Steps (23), (24), (25) and (26) for 1,599MHz.
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(34) Setthe USB/LSB selector to USB.
(35) Repeat Step (31).
(36) Setthe Synthsiser FREQUENCY selectors sequentially to the following frequencies.
1,6MHz, 4MHz, 8MHz, 16MHz and 29,990MHz.
Adjust the r.f. signal generator frequency at each step for a 1kHz audio output.
Set the r.f. signal level to 1uV.
Check the signal-to-noise ratio across the Reciter p.cb. LOUDSPEAKER output at each fre-
quency setting.
This should not be less than 12dB.
(37) Reset the Synthesiser FREQUENCY selectors to 1,600MHz.
Return the r.f. signal generator output to 1,60TMHz at 1uV.
Note the audio signal output level.
(38) Adijustthe r.f signal generator frequency to 72,399MHz.
(39) Increase the r.f. signal generator output level until the audio signal output level noted in Step
(37) is repeated.
Noted the increase in r.f. signal generator output level.
This must be greater than 60dB.
(40) Setthe r.f signal generator frequency to 1,601MHz and output level to 1uV.
Note the audio output signal level.
(41) Adjust the r.f. signal generator frequency to 35,399MHz (USB selected) or 35,401MHz
(LSB selected).
(42) Increase the r.f. signal generator output level until the audio signal output level noted in Step
(40) is repeated.
Note the increase in r.f. signal generator output level.
This must be greater than 65dB.
(43) Setthe r.f. signal generator frequency to 4,201MHz at 1uV.
(44) Setthe USB/LSB selector to USB.
(45) Setthe Synthesiser FREQUENCY selectors to 4,201 MHz.
(46) Setthe Front Panel. SQUELCH control to the mid position.
The receiver must mute in 2s to 4s.
(47) Increase the r.f. signal generator frequency rapidly by approximately 1kHz.
The receiver must recover immediately.
(48) Setthe SQUELCH control to OFF.
Receiver AM.
106. (1) Set the Front Panel MODE switch to AM
(2) Set the RF ATTENUATOR to 0dB.
(3) Set the Synthesiser FREQUENCY selectors to 29,990MHz.
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(4) Set the r.f. signal generator frequency to 29,999MHz and level to 10mV e.m.f.

(5) Connect the oscilloscope to the Reciter p.c.b. pin 11.
Set the controls to d.c. and 1V/div.

(6) Adjust T5, L2 and T4 in the given sequence for minimum voltage on the scope.

(7) Connect the multimeter to the junction of R157/C79.
Setto 100mV a.c. FSD.

(8) Set the r.f. signal generator controls to modulate the output signal (1kHz 30%).

(9) Adjust R99 for a 100mV multimeter reading.

(10) Set the r.f. signal generator output level to 10uV.

(11) Adjust R69 for a multimeter reading 2dB below 100mV.

(12) Connect the multimeter between Reciter p.c.b. pin 28 (LOUDSPEAKER) and 0OV.
Note the multimeter reading.

(13) Increase the r.f. signal generator output level to 100mV.
Note the increase in multimeter reading.
This must not be greater than 3dB above the level noted in Step (12).

(14) Set the Synthesiser FREQUENCY and r.f signal generator output frequency for the following
1,6MHz, 4MHz, 8MHz, 16MHz and 29,990MHz.
Using the oscilloscope {connected to Reciter p.c.b. pin 28) check the AM signal-to-noise ratio
at each setting.
This must be better than 12dB.

(15) Adjust the Front Panel AUDIO control to set the multimeter reading to a convenient reference
level.

(16) Increase the frequency of modulation above 1kHz until the multimeter reading decreases to 6dB

Transmitter SSB

107.

(17)

(1)

(2)

(3)
(4)

(5)

below the reference level .
Note the modulation frequency.
This must be greater than 2,5kHz.

Decrease the frequency of modulation below 1kHz until the multimeter reading once again de-

creases to 6dB below the reference level.
Note the modulation frequency.
This must be less then 350Hz.

Set the Front Panel MODE switch to SSB.

Connect the audio signal generator to SK26 pins A and C (OV).
Set the signal frequency to 1kHz.

Using the multimeter set the signal level to 30mV.

Connecta 51 0,25W resistor to PL13 (RF OUT).

Connect the oscilloscope across the resistor

Set the Synthesiser FREQUENCY selectors to 29,990MHz.
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(6) Insert a link between SK26 (or SK27) pins B and C (to operate PTT).
(7) Check that R50 is set to the mid position.
(8) Adjust R135 for 300mV peak-to-peak oscilloscope display.
(9) Reduce the audio input signal level to 3mV,
(10) Adjust R50 for 250mV peak-to-peak oscilloscope display.
(11 Set the Synthesiser FREQUENCY selectors sequentially for the following frequencies.
16MHz, 8MHz, 4MHz and 1,6MHz,
Note the oscilloscope display at each frequency setting.
This should be 250mV or greater.
Adjust R135 if necessary.
(12) Set the USB/LSB selector to USB.
(13) Connect the spectrum analyser to PL13.
Set the spectrum analyser controls for a long persistance display and manual sweep operation.
(14) Increase audio input signal level to 30mV.
(15) Press the manual sweep control and set the r.f. signal on the spectrum analyser to a convenient
reference level.
(16) Switch OFF the audio signal generator.
Press the manual sweep control.
Note the carrier signal response.
Check that the carrier suppression is better than —45dB relative to the reference.
(17) Set the USB/LSB selector to LSB.
(18) Repeat Steps {15) and (16).
(19) Set the Front Panel MODE switch to BK IN CW.
(20) Replace the 5182 resistor and oscitloscope at PL13.
(21) Check key operation at SK26, SK27 and jack connector.
Note that the following occurs when the key is operated.
(a) A TX output of 300mV appears immediately at PL13.
(b) Side tone is heard in the loudspeaker.
(c) Receiver is muted,
and on release of the key, the following happens:
(i) TX output disappears immediately.
(ii)  Side tone disappears immediately.
(iii)  Receiver un-mutes after 1to 2 seconds.
(22) Set the MODE switch to KEY and check the following.

(a) Receiver mutes.
{b) 1kHz side tone is generated when the key is depressed.
{c) 300mV RF OUT signal is generated when the key is depressed.
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Transmitter AM

108.

(1)
(2)
(3)
(4)
(5)

(6)

(7)

Intercom.

109.

(n
(2)
(3)
(4)

(5)

(6)

(7)

(8)

(9)
(10)

(11

(12)

(13)

Set the Front Panel MODE switch to AM.

Set the Synthesiser FREQUENCY selectors to 29,990MHz.

Connect a 5152, 0,25W resistor to PL13 and connect the oscilloscope across the resistor.
Insert a link between SK26 (or SK27) pins B and C (to operate PTT).

Adjust R90 for a carrier signal level of 150mV peak-to-peak.

Connect the audio signal generator to SK26 (or SK27) pins A and C,

Set the output signal frequency to 1kHz,

Using the multimeter set the signal level to 30mV.

Adjust R120 so that the trough of the modulated waveform is just not clipping.

Connect an ECU to the Transceiver.

Connect a telephone handset to the Transceiver (SK26 or SK27) and to the ECU .
Set the Front Panel INTERCOM switch to LOCAL.

Set the ECU control switch to OPERATE.

Operate the Transceiver in the TX mode (audio and CW).
Check that transmissions may be monitored at the ECU.

Operate the p.t.t. switch at the ECU.
Check that the Transceiver bleep tone and Front Panel CALL LED operate.
Check that the Transceiver is not switched to TX.

Set the ECU control switch to STANDBY.

Set the Front Panel INTERCOM switch to CALL .
Check that a call tone is heard at the ECU.

Set the INTERCOM switch to INTERCOM.
Set the ECU control switch to OPERATE.

Check communications between the Transceiver and the ECU.
These must be clear and not distorted.

Set the Front Panel SPEAKER switch to INTERCOM.
Check that ECU communications can be heard on the loudspeaker.

Set the INTERCOM switch to EXTN.
Check that the ECU can transmit and receive through the Transceiver,
Check that the Transceiver cannot be switched to TX by local p.t.t. operations.

36
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PARTS LIST

110. The component tolerances and ratings given in this parts list are optimum. However if such components
are not immediately available alternatives with closer tolerances and/or higher wattage or voltage ratings
may be used in manufacture or supplied as replacements,

111. When ordering replacements please quote the full description including the circuit reference and the
Order No.
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