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Mariner II General Information

SECTION 1 GENERAL INFORMATION

1.1 INTRODUCTION

The Mariner II is a high performance, synthesized mobile two way radio with a
nominal RF power output of 25 watts. It is intended for operation in the
international marine frequency band with 25kHz channel spacing at +5kHz
deviation. The standard set is capable of operating on all international marine
frequencies.

Operation of the Mariner I is by hand held microphone and press-to-talk switeh,
plus six front panel mounted controls: 'Volume', 'Squeleh’, 'Channel Change', 'Sean
16', 'Low Power' and an 'On/Off' switeh. Visual indication of 'On', 'Low Power',
'"Transmit' and 'Channel 186' is by illuminated front panel display.

The two injection moulded plastic covers and the plastie front panel can be easily
removed to expose both sides of the printed circuit board for ease of servicing.

The Mariner II employs the dual modulus system of frequency synthesis. Channel
information is held in an EPROM on the memory PCB.

The dual conversion receiver employs both disecrete components and integrated
circuits. It also includes a signal-to-noise ratio operated squelch circuit. The
receiver delivers approximately 4 watts of audio power to a 4 ohm speaker.

The VCO provides about 10 milliwatts of frequency modulated RF drive to the
four stage broad band RF power amplifier. An audio processor provides the
modulation level control and deviation limiting and a transmit timer returns the
Mariner II to receive after approximately one and a half minutes of transmission.
The Mariner II is light and compact and is supplied with a versatile mounting
system to allow easy installation in any vessel. Mains operation is possible when
the Mariner II is used with the Tait T508 power supply.

The DC supply to the Mariner II must be negative earth and must be between 10.8
and 16 volts. The Mariner II is protected against reversal of the DC supply
polarity.

Features included on the Mariner II are:

(a) Operation on all marine channels.

(b)  Scanning between front panel channel selection and channel 186.

(e) Instant switch-controlled access to channel 16,

(d) Low power switch for in-harbour use.

(e) Transmit inhibit on ehannels 70, 75 and 786.

(f)  Low power only on channels 15 and 17.
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Mariner II General Information

1.2 SPECIFICATIONS

1.2.1 GENERAL

The performance figures given are typical figures, unless otherwise indicated, for
equipment tuned with the maximum switching band and operating at standard
room temperature (+22°C to +28°C).

Where applicable the test methods used to obtain the following performance
figures are those described in the New Zealand Post Office Specification RT5 or

RTA25.

Details of test methods and the conditions which apply for type approval testing
in all countries can be obtained from Tait Electronies Ltd.

Modulation System .. Frequency Modulation
Frequency Range .. All international marine frequencies
Allocated Channels .. ITU Regulation Channels 1-28, 60-88
Switeching Range .. 6MHz
Supply Voltage:

Operating Range : .. 10.8 to 16 volts DC

Standard Test Voltage .. 13.8 volts DC

Polarity .. Negative earth only

Protection . .. Internal erow-bar diode

Supply Current:

Receiver - Squelched . 200mA
Receiver - Full Audio . 700mA
Transmitter - At 25W .. 4.5A

Transmitter -~ Low Power
_Antenna Impedance
T/R Change-over Switching

Operating Temperature Range

e

1.0A (typical)
50 ohms

Relay
-10°C to +60°C

Dimensions:
Length . 225mm
Width « 150mm
Height . 45mm
Weight . 1.2kg
1.2.2 RECEIVER
Type . Dual conversion superhet

Intermediate Frequencies

. 455kHz and 21.4MHz

I.F. Bandwidth . 15kHz
Sensitivity:
12dB Sinad . -119dBm (0.25uV pd)
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Mariner II General Information

Signal-to-Noise Ratio:

RF: -107dBm (1uV pd) .. 35dB

RF: -47dBm (1mV pd) . 50dB
Selectivity (adjacent channel) . 80dB
Spurious Response Attenuation .. 85dB
Intermodulation Response Attenuation .. 75dB
Spurious Emissions (conducted) .. -65dBm
Audio:

Output into internal 8 ohm speaker .. 2 watts

Output into external 4 ohm speaker only .. 4 watts

Distortion (at 4 watts) . 2%

Minimum Load Impedance .. 2 ohms

Response

Bandwidth

Squelch:

Sensitivity
Ratio

1.2.3 TRANSMITTER

Power Output:

High Power

Low Power

(see also Section 1.2.5)
-Frequency Stability

Mismatch Capability:
Stability

Ruggedness
Spurious Emissions (conducted)

Adjacent Channel Power
(15kHz bandwidth)

Modulating System

Deviation Response:
In limiting

Below limiting

Frequencies above 3kHz

. Within +1, -3dB of a 6dB/octave

de-emphasis charaecteristic (ref. 1kHz)
. 300Hz to 3kHz

. 6dB to 20dB Sinad

704B

25 watts

. 0.8 watts

Refer to Section 1.2.4

. VSWR < 5:1 (all phase angles)
. 2 minute transmit into infinite

VSWR (all phase angles)

-30dBm

. 80dB below carrier

Direct FM

. Within +0, -4dB of max. system

deviation

. Within +1, -3dB of 6dB/octave

pre-emphasis (ref. 1kHz)

. Greater than 25dB/octave roll off
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Deviation Limiting .. *5kHz (peak) maximum
Adjustable to +5kHz

Audio:
Input For Maximum Deviation .. 1mV rms at 1kHz
Bandwidth .. 300Hz to 3kHz
Distortion w 2%

(Modulated at 1kHz to 60% of
maximum deviation)

Hum & Noise .. 45dB below maximum deviation

1.2.4 FREQUENCY REFERENCE

Stability:
+ 5ppm (-10°C to +60°C) .. TE/9
Oscillator frequency .. 12,8MHz

1.2.5 TRANSMITTER OPERATION

In accordance with. ITU "Regulations, the followmg restrietions have been
incorporated mto the transmitter design:

Channels 15 and 17 : .. automatie power turndown to less
than 1 watt

Channels 70, 75 and 76 .. transmission inhibited

Non-allocated Channels .. transmission inhibited

1.3 OPERATING INSTRUCTIONS

first push: scan channel 16
second push: lock on to 16

third push: lock on to channel
push: low power selected selector
push release: high power selected squelch volume

push in:on
push release:off

transmit indicator

\
law’ power ch16
power-on indicator indicator indicator /7 press to talk switch——
/
channel 4
selector / //
/7

Figure 1 Front Panel Layout
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Mariner II General Information

1.3.1 FRONT PANEL CONTROLS

(a) ON-OFF SWITCH

With the radio connected to the battery, the 'ON' indicator should light up
when the radio is switched on via the ON-OFF push button.

(b) LOW POWER SWITCH

Low power (less than 1 watt) may be selected by pushing the low power
button. The low power indicator should then light up.

Note: In accordance with ITU Regulations, the RF output power on channels 15
and 17 is always restricted to less than 1 watt, indicated by the 'LP'
indicator.

(¢) CHANNEL SELECTOR

The channel selector on the front panel allows the operator to select up to
99 channels. However, only the internationally allocated marine channels
are programmed (i.e. channels. 1 to 28 and channels 60 to 88). All the
remaining channels have no frequencies programmed and do not allow
transmission, - 7 ¢ ‘ C

(dd SCAN16

When switched on, the radio operates on the channel selected by the channel
seleetor on the front panel.

Pushing the 'SCAN 16' button for the first time will initiate the scan
facility, indicated by the channel 16 LED flashing. Channel 16 and the front
panel selected channel will then be scanned alternately.

If a signal is present when the scan mode is activated, or as soon as a signal
arrives on either channel 16 or the other selected channel, the radio stops
the sean and locks onto that signal. The radio remains locked onto that
signal until it is no longer being received.

Note: Transmit is inhibited in the secan mode.
Pushing the 'SCAN 16' button for the second time will lock the transceiver
to channel 16 (indicated by the channel 16 LED being lit continuously) and
transmission ean be made on channel 186.
Pushing the 'SCAN 16' button for the third time returns the radio to the
channel selected on the front panel (indicated by the channel 16 LED being
extinguished) and transmission can be made on the selected channel.

() VOLUME CONTROL

This controls the output of the speaker. Clockwise rotation increases the
volume.
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(f)

(g)

(h)

Mariner II General Information

SQUELCH CONTROL

This control sets the squelch sensitivity which quietens the radio when no
signal is present. Turning the control fully clockwise gives maximum
sensitivity.

To set the squelch:

Select a quiet channel.

Set the volume to an acceptable level, and then set the squeleh control
until the set just quietens.

Do not rotate the squelch control more than is necessary to silence the
transceiver so as to avoid undue desensitisation of the receiver.
PTT SWITCH

The press-to-talk switch activates the transmitter. The RF relay can be
heard switehing over and the 'TX' indieator lights up.

No transmission is possible on channels 7 0, 75 or 76 nor on any non-allocated
channels.
EXTERNAL SPEAKER

An exterhal speaker may be connected via the rear panel connector (refer to
Figure 3). Use an external speaker with an impedance of 3 to 4 ohms.
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Mariner II Circuit Operation

SECTION 2 CIRCUIT OPERATION

Refer to the Block Diagram and Circuit Diagrams at the rear of this Manual.

2.1 SYNTHESIZER

The Mariner II employs the dual modulus system of frequenecy synthesis. The
voltage controlled oscillator (VCO, Q35 and buffer Q36) output is directed to the
receiver or to the transmitter by the switeching diodes D47 and D48 respectively.
CV208 and D36 provide the receive injection frequency offset while the varicap
diode D37 is used to frequency modulate the VCO when the Mariner II is in the
transmit mode.

A crystal provides a stable reference frequency of 12.8MHz which is divided down
to 6.25kHz and fed to one input of a phase comparator within IC8. For
applications which require high frequency stability over a wide temperature
range, a crystal heater is added. The crystal and heater are mounted on the LED
board.

The VCO frequency is divided by the 40/41 prescaler, IC9, and then further
divided within IC8 to provide the other input to the phase comparator. The
division ratio in IC8, and hence the channel frequency, is determined by the pre-
programmed EPROM on the memory PCB.

The phase comparator output (plns 7 & 8 of IC8) is fed to the VCO tunmg varicap
via the speedup circuit (Q27, Q28) and the loop fllter (R180, C180, R185, C181,
R190 and C205).

2.2 RECEIVER

The RF signal from the relay is amplified by Q15 and fed to the balanced mixer

(Q16, Q17) via a double tuned circuit. 10mW from the VCO is fed in antiphase to
the gates of the two mixer J-FETs.

The IF output from the mixer passes through the 21.4MHz crystal filter and is
amplified by Q18 before being fed to ICS.

IC6 contains circuitry for: IF conversion from 21.4MHz to 455kHz with external
crystal X1; amplitude limiting; quadrature detection with CD1; and squelch.
CF1 determines the 455kHz IF bandwidth and Q19 provides additional limiting
gain.

Audio from pin 9 of IC6 is de-emphasised by R68 and C55 and is fed through the
audio processor (see Section 2.4.2) to the audio output amplifier, IC4a.

2.3 SQUELCH

An input signal to the squelch circuit is obtained from the audio output of IC6 via
RV150. This signal has a noise level which is inversely related to the level of an
RF signal at the receiver input.

An op-amp within IC6 is used in a band pass filter configuration to select and

amplify noise frequencies above the audio band. The centre frequency is
approximately 8kHz,

This signal is rectified by Q20 to give a positive going DC voltage which is an
inverse function of the RF signal strength.

$4
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Mariner II Circuit Operation

This DC voltage is then fed to a threshold detector within IC6, in such a way that
pin 14 of IC6 is high in the presence of noise and low in the absence of noise. The
threshold point occurs at approximately 0.7 volts.

The switching signal from the threshold detector is then inverted by Q7. R34,
C17 and R26 provide an extended tail time (to prevent squelch closure durmg
rapid fades) while maintaining a fast opening time.

Q6 drives the squeleh element, which is part of the audio processor.

2.4 TRANSMITTER

2.4.1 RF STAGES

The 10mW output of the frequency modulated VCO is amplified to a level of 25
watts by a 4 stage broad band amplifier (Q40, Q44, Q45, Q46). High level RF then
passes via the relay through the low pass filter to the aerial connector.

The transmit power output is set at 25 watts by RV260 which controls the
collector voltage of Q44, and hence the gain of the broad band amplifier. The
circuit utilises a power detector, D50, and a feed back loop to hold the
transmitter power to 25 watts under conditions of varying supply voltage.

Transistor Q41 prevents the transmitter turning on when the synthesizer is out of
-lock.

2.4.2 AUDIO PROCESSOR

Transistor Q10 provides microphone preamplification while IC2 provides the
necessary gain limiting and filter functions for the audio signal. An automatic
level control (ALC) function is performed by detector Q11 and shunt elements
D15 and D16. The analogue switches within IC3 allow either transmit or receive
audio to be directed through the audio processor. Connection pomts for CTCSS or
Selcall options are shown on the Circuit Diagram.

2.5 POWER SUPPLY

2.5.1 GENERAL

Note: The Mariner II is suitable for negative earth applications only.

The unit is protected by a crowbar diode (D1) which will blow the fuse if the
supply is reverse connected.

DC is connected to the audio output IC and the transmitter final and driver
whenever the Mariner II is connected to a supply.

2.5.2 CONTINUOUS SUPPLIES

DC from the on/off switch supplies the audio output IC enable, the power turn
down stage and the short circuit protected 9 volt regulator. A continuous 9 volts
is applied to the audio processor and synthesizer.
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Mariner II Circuit Operation

2.5.3 RECEIVE

When the PTT switeh is open IC1 turns Q5 on and Q4 off, enabling the following
circuits:

D47

Receiver
Squeleh control
1C3b

2.5.4 TRANSMIT

When the PTT switch is closed IC1 turns Q4 on and Q5 off, enabling the following
circuits:

D48

Low power transmitter stages
IC3a and IC3d

Aerial change-over relay

Closing the PTT switech also initiates a timer circuit around IC1 which will return
the-Mariner II to receive after 1% minutes of transmission.

2.5.5 FREQUENCY INFORMATION

The channel frequency is selected from data stored in the Marine EPROM.

2.6 MEMORY AND REGISTER PCB'S

2.6.1 GENERAL

The additional circuitry in the Mariner II is acecommodated on two printed circuit
boards. These are designated as a memory PCB and a register PCB. The majority
of the logic circuit is on the memory PCB.

2.6.2 MEMORY CIRCUIT

All channel information is contained within a 27C16, 2k x 8 EPROM (IC702).
Channel selection is made with the thumbwheel switches, whieh present a BCD
number at addresses A3-A6 for the 'units' thumbwheel, and addresses A7-A10 for
the 'tens' thumbwheel. '

The channel data is presented serially to the register PCB as two 8 bit words. To

count through the 8 bits, a 4060 counter (IC700) addresses the remaining 3 address
lines of IC702, A0-A2.

2.6.3 MODE SELECTION

The front panel secan switch is debounced by half of IC703 wired as a flip-flop.
This signal is used to elock a Johnson ring counter (IC705a & b), whose outputs
determine the current mode. A wired AND gate of D713, D714 and R730 modifies
the count so that an invalid eount (@b high, Qa low) eannot occur,
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Mariner II Circuit Operation

The Mariner II recognises three modes accessible via the scan switch:

(1) Receive and transmit on the channel selected by the front panel channel
switeh,

(2) Receive only on either channel 16 or the front panel selected channel.

(3) Receive and transmit on channel 16 only.

The ring counter outputs, IC705 pin 13 and pin 1, are fed to IC701b and Q704.
Together, the inverter and transistor form a tri-state totem pole output. When
high, ehannel 16 is selected through diodes D710-D712, asserting the appropriate
BCD code on the EPROM address lines. IC701lc pulls the thumbwheel common
lines low, thus ensuring they have no effect on the channel selected. When the
mode selector output is low, normal front panel operation is enabled.

2.6.4 SCANNING

Scanning occurs during a tri-state condition at the totem -pole output (IC701,
pin 4). Output Q14 (IC700, pin 3) of the 4060 counter is used to switch between
channel 16 and the front panel selection at a rate of approximately 2Hz.

When the scanning mode is first selected, the counter is reset so that seanning
always begins at the front panel selected channel. A differentiator, consisting of
C703, R704 and D701, produces the reset pulse. :

If* the radio scans into a busy channel, the scanning ceases for the period of time

that the channel is busy. IC701f stops IC700 counting without resetting it.

IC701a allows the busy signal to interfere only during scanning.

2.6.5 TRANSMIT INHIBIT

Transmission is inhibited in two situations:

(a) if the channel is designated receive only;
(b) if the radio is in the seanning mode.

These inputs are wired OR by D703, D704 and R712. The OR gate output switches
QT703, which in turn switches Q702 to produce the '"Tx inhibit’ signal.

2.6.6 LOW POWER SWITCH

When activated, the low power circuit restriets the PA output power to 0.8 watts
nominal. The switch pulls the low power line low, thus lighting the 'low power!
LED. IC703d buffers the signal to IC701le, which activates the low power circuit
of R737, R738 and D715. These components work in conjunction with the power
control circuitry at the power amplifier.

On channels 15 and 17, the low power function is operated automatically. Output

05 (IC702, pin 15) of the EPROM switches Q705 which in turn switches the low
power circuit.

2.6.7 TRANSMIT/RECEIVE SWITCHING

Tx reg. is used to switch between transmit and receive data streams. IC704 (a

4066) is wired as a multiplexer for this purpose. It is controlled by IC701d which
is connected to TX reg.
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Mariner II Circuit Operation

2.6.8 REGISTER PCB

This PCB contains one level shifter, IC750 (a 40109), and two shift registers,
IC751 and IC752 (both 4094's). The data is clocked into the shift registers by the
clock signal. The strobe signal lateches the data at the shift register outputs,
which are addressed to the synthesizer input A and N lines.
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Mariner II Ancillary Equipment

SECTION 3 ANCILLARY EQUIPMENT

3.1 T508 POWER SUPPLY

The T508 Power Supply will allow operation of a Mariner II two way radio from a
230V (nominal) 50Hz or a 115V (nominal) 60Hz mains supply .(specify voltage when
ordering).

The T508 is an attractively styled unit which matches the Mariner II two way
radio. The radio can be mounted on the T508 to give a compact desk top
installation, or they can be separately wall mounted to save desk space.

The T508 provides a 13.8V DC 6.5A (intermittent) regulated supply for the

Mariner II two way radio and incorporates current limiting and thermal
protection.

3.2 T220/2 REMOTE SPEAKER ASSEMBLY

The T220/2 remote speaker assembly may be used with the Mariner II. It
comprises a heavy duty 3 watt speaker mounted in a rugged enclosure which
pivots on its mounting bracket. The 3.5 ohm voice coil of the speaker is
connected by a short lead terminated in a 2 pin eord mounted connector. The
enclosure is compact and easily mounted in any convenient position. '

3.3 TA-500/CRDL

The TA-500/CRDL is a mounting -cradle suppliéd with microphone elip and
mounting serews to mount the Mariner II two way radio.

3.4 TA-500/RCM

The TA-500/RCM is a rugged cradle affording a higher level of environmental and
mounting security than the standard cradle. It is available in either black or
white and comes complete with mounting serews and cradle unlocking key.
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Mariner II Installation

SECTION 4 INSTALLATION

CAUTION: The Mariner II is suitable for negative earth installation only.

lock clamp — @ . '

channel selector

cradle clip

Figure 2 Mariner II Standard Mounting System

4.1 MOUNTING SYSTEM

4.1.1 STANDARD MOUNTING CRADLE

The Mariner II is supplied complete with a versatile mounting system. The
mounting hardware includes one bracket, two clamps, two elips, and an
assortment of self tapping screws.

To detach the bracket, rotate each clamp % turn anticlockwise with a suitable
coin. The two clips which mesh into the speaker grill are now free to be removed
and refitted anywhere along the sides of the Mariner II. The bracket can be
attached in any position above or below the Mariner II.

4.1.2 RUGGED MOUNTING CRADLE

The rugged cradle kit includes the cradle assembly, 2 cradle clips, 2 plastic keys
and 4 self tapping screws.

To mount the Mariner Il in the cradle, fasten the 2 cradle clips as indicated in
Figure 3, then slide the radio (heatsink first) into the cradle. The spring clips in
the cradle assembly will lock into the cradle clip grooves, holding the radio
securely in place. It can then be released only with the cradle unlocking key.
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MAUNT CRADLE N
VEHILLE  USING  SCREMS
PROVIDED .

CLP ON T6 RADID .

18 INSTAL RADIO ,
PUSH INTA CRADBLE UNTIL
ITCUERS HAME

10 REMOVE RADIO FROM .
CRADLE  INSERT KEY IN
ONE SIDE ONLY KND PULL RADIS OUT.
o KEY MUST ALWAYS BE INSERTED
INTO PUSH BUTTON SIDE OF RADIA.

Figure 3 Mariner II Rugged Mounting System

4.2 RADIO INSTALLATION

Consider the following when looking for a suitable mounting position:
If the speaker grill is obscured an external speaker will be necessary.
The aerial and power connectors protrude beyond the heatsink fins.
The versatility of the standard mounting system allows the Mariner II to be

inelined and/or moved back and forth once the bracket is mounted.

4.3 EXTERNAL SPEAKER

An external speaker may be necessary when the Mariner II is used in noisy
conditions. Use Tait speaker type T220/2, 3.5 ohms.

Mount the speaker as close to the operator as is practicable.

Connect the speaker cable to the Mariner II 4 way connector socket as shown in
Figure 4.

The Mariner II speaker can be disconnected internally or may remain connected

provided that the impedance presented to the audio output stage does not fall
below 2 ohms.
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4.4 DC SUPPLY

ext. speaker
+ l—
L

CEEE

+ 138volts —

Figure 4 Mariner II Power Socket

The pins for the four way connector should be attached to the wires using an
appropriate crimping tool.

Take both the positive (red) and the negative (black) from the 4 way socket
directly to the vehicle battery (see Figure 4).

Fit an in-line fuse in the positive cable close to the battery. The fuse rating is 10
amps.

4.5 AERIAL

4.5.1 GENERAL

Mount the aerial in the desired location and run the aerial lead to the eradle -
using the shortest possible length of coaxial cable. '

The following points should be considered when selecting a suitable position
for the aerial: :

(a) As communications at VHF frequencies are limited to line of sight
distances, the aerial should be mounted as high as possible to ensure
maximum operating range.

(b) The aerial should be kept at least 2 metres away from metal masts,
stays, ete.

(e) The standard marine aerials have an inbuilt ground plane and need not
be mounted onto metal to obtain their "earth™.

(d) Standard marine aerials are pretuned and therefore need no further
adjustment.

Use 50 ohm coax eg. RG58 or URT6.

Use the connector supplied to connect the aerial to the Mariner II (see
Section 4.5.2 for the assembly procedure). Otherwise use a similar good
quality UHF connector such as a Greenpar GE 40001, plus GE 40008, which
may require a different assembly procedure.

Tune the aerial by connecting a VSWR indicator or a thru-line wattmeter
(eg. Bird 43) between the Mariner I and aerial cable.

4.5.2 AERIAL CONNECTOR

Remove the coupling nut from the body of the connector and place it over
the cable.
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Prepare the cable, with the braid folded back over the outer sheath, to the
dimensions given in Figure 5. ’

Serew the body sub-assembly onto the cable so that the braid is visible
through the two holes made accessible by removal of the coupling nut.

Solder the braid to the body sub-assembly via the two holes in the centre,
then solder the centre conductor to the centre contact.

Screw the coupling nut forward over the body sub-assembly.

‘" ” RG 58- 1,

OR BR 7C [ABLE

COUPLING NUT

Figure 5 Aerial Connector Assembly

4.6 ~ MICROPHONE CLIP

Ensure that the miec. elip is mounted in a position where the PTT switch cannot be
inadvertently jammed on.

Refer to Section 1.4 for operating instructions.
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SECTION 5 SERVICING

5.1 GENERAL

5.1.1 NOTES

If further information is required about the Mariner II or this manual, it may be
obtained from Tait Electronics Ltd or accredited agents. When requesting this
information, refer to "Mariner 1I" and quote the serial number (found adjacent to
the aerial connector at the back of the set). In the case of the Circuit Diagrams
quote the 'Title' and 'Issue' and for the Service Manual quote the internal part
number (IPN) and Issue, eg. TM-530MA Issue A.

CAUTION: CLEANING

This is a plastic based product with a secondary firiish on the outer case. Use a
cloth dampened with warm, soapy water to clean. If solvent cleaners are to be
used for stubborn stains, test first on a part of the set normally out of sight.

CAUTION: AERIAL LOADING

The equipment has been designed to operate over a wide range of aerial loading
conditions. However, it is strongly recommended that the transmitter is not
operated in the absence-of a suitable load. Failure to observe this precaution
may result in damage to the transmitter power output stage. '

CAUTION: BERYLLIUM .OXiDE & POWER TRANSISTORS

The RF power transistors in current use all contain some beryllium oxide. This
substance, while perfectly harmless in its normal solid form, can become a severe
health hazard when it has been reduced to dust. For this reason the RF power
transistors should not be scratched, mutilated, filed, machined, or physically
damaged in any way that ecan produce dust particles.

CAUTION: CMOS DEVICES

The equipment contains CMOS devices which are susceptible to damage from
static charges. Care when handling these devices is essential. For correct
handling procedures refer to the manufacturers data books, eg Philips data books
covering CMOS devices, or Motorola CMOS data books, Section 5 'Handling', ete.

5.1.2 TECHNICAL INSTRUCTIONS

From time to time 'Technical Instructions' (TI's) are issued by Tait Electronics
Engineering Division. These TI's may be used to update equipment or information,
or to meet specific operational requirements.

5.2 MECHANICAL

5.2.1 POSIDRIV RECESS HEAD SCREWS

Posidriv serews are the preferred standard on all Tait manufactured equipment.
The very real advantages of this type of screw will not be realised unless the
correct serewdrivers are used by servieing personnel.

Posidriv No 1 serewdrivers will fit the posidriv serews used in the Mariner IL.
Phillips cross-head serewdrivers are not satisfactory for use on these scerews.
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5.2.2 DISASSEMBLY INSTRUCTIONS

BOTTOM COVER

7N

TOP COVER

F'iguré 6 Mariner I Exploded View

Note 1: To carry out alignment procedures it is necessary to remove only the
bottom cover as given in Section 5.2.2.1 below.

Note 2: To assist in separating the top and bottom covers, a thin plastic strip
(such as a plastic rule) may be inserted between the covers and used as a
lever.

5.2.2.1 To Gain Access To The Component Side Of The PCB

Place the Mariner II upside down on the bench,
Remove the 2 bottom cover retaining serews.
Gently lift the front end of the bottom cover until it clears the front panel.

Pull the cover forward to disengage the four small plastic lugs at the rear of
the bottom cover.

Lift away the bottom cover.

5.2.2.2 To Gain Access To The Track Side Of The PCB

Remove the bottom cover as in Section 5.2.2.1 above.
Turn the Mariner II over on the bench.
Gently raise the front end of the top cover until it clears the front panel.

Pull the cover forward to disengage the 4 lugs at the rear of the cover.
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5.2.2.3 To Remove The Front Panel

Remove the bottom and top covers as in Sections 5.2.2.1 and 5.2.2.2 above.
Slide the front panel forward.

It is not necessary to remove the knobs - they may be left in situ.

5.2.2.4 To Gain Access To The PA Components

To gain access to the PA, remove the shield cover from its position forward
of the heatsink.

5.2.2.5 Speaker Removal/Refitting

The speaker in the Mariner II is held in place with four "push-on fix" spring clips
(IPN 357-00010-09, Spire No. SFP 3253) which may cause problems when the
speaker is removed.

To remove the speaker, cut the spring clips off the plastic locating pegs
with wire cutters. Do not attempt to prise off the spring chps as this will
damage the pegs

Fit four new clips when refitting the speaker.

5.2.3 VCO CAN

CAUTION: When loosening or tightening the 4 retaining serews of the VCO can,
support the can from the component side as undue pressure on the
PCB may fracture some of the chip capacitors.

5.2.4 REASSEMBLY

Note: If the PCB has been removed, it must be refitted hard up against the
heatsmk along its entlre length as shown in Flgure 7.

HEA T S/NVK

gﬂEAr s/nac o
a :‘: 4 a ‘*V

THIS ~NOoT ;H/S

a=b a#*

Figure 7 Fitting The Heatsink
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Reassembly is carried out in the reverse order of the above.
Replace the PA shield.

Slide on the front panel, taking care to guide the four LEDs into their
respective channels in the plastie moulding.

Press the microphone cord into its retaining slot.

Fit the top cover:
With the top cover at an angle of about 20°, slide the 4 plastie lugs at
the rear of the cover into their respective slots in the heatsink.

Gently press the cover into position, taking care not to damage the 4
lugs. Ensure that the rim of the front panel fits into the groove
around the front of the top ecover.

Fit the bottom cover:
Invert the Mariner II.

With the bottom cover at an angle of about 20°, slide the 4 plastic lugs
into their respective slots in the heatsink.

Gently press the cover into position, taking care not to darriage the 4
lugs. Ensure that the rim of the front panel fits into the groove round
the front of the bottom cover.

While fitting the bottom cover, check that the right hand retaining
serew pillar slides into the hole in the LED PCB.

9.2.5 PA - SPECIAL INSTRUCTIONS

CAUTION: As the location of certain components in the PA is eritical to
performance, it is important that any components removed or
disturbed be refitted in exactly the same location.

5.2.5.1 To Replace The PA Transistors

Unsolder the tabs by heating them with a soldering iron, then lifting them up
towards the transistor with a thin stainless steel spike or serewdriver.
Unscrew the transistor mounting screws or stud nuts and remove the
transistor.

Trim the tabs of the replacement to make them similar to the faulty item,
then lightly tin the underside of the tabs.

Smear the underside of the transistor with heatsink compound.

Serew the transistor tightly to the heatsink then solder the tabs.

CAUTION: Do not solder the tabs before tightening the serews, as this will
fracture the device.
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5.3 REPAIR

5.3.1 COMPONENT CHECKS

If a transistor is suspected of faulty operation, an indication of its performance
can be assessed by measuring the forward and reverse resistance of the junctions.
TFirst make sure that the transistor is not shunted by some circuit resistance
(unless the device is completely unsoldered). An AVO model 8 or equivalent
meter should be used for taking the measurements, using only the medium or low
resistance ranges.

The collector current drawn by multijunetion transistors is a further guide to their
operating performance.

If an integrated cirecuit (IC) is suspect, the most reliable check is to measure the
DC operating voltages. Due to the catastrophic nature of most IC failures, the
pin voltages will usually be markedly different in the presence of a fault from the
recommended values. These values can be found on the Circuit Diagram, or in the
component data catalogue.

5.3.2 COMPONENT REPLACEMENT

Whenever components are removed from, or fitted to the printed circuit track,
- care must be taken to avoid damage to the track. If it is necessary to remove a
component from the track, the following procedure is recommended: :

Remove the solder from the component leads using a solder wick.
Loosen the individual leads from the printed track.
Withdraw the component from the top of the PCB.

Because of the delicate nature of the printed track, the use of solder suckers is
not recommended.

Do not remove the component from the PCB while the solder is still molten.
Keep all soldering operations, and the heat and solder applied, to a minimum. A

thermally controlled, fine tip soldering iron should be used. Ensure that the iron
is earthed back to the frame of the set.

5.3.3 CRYSTAL FILTER REPLACEMENT

Should it become necessary to replace the crystal filter, both eans should be
replaced together as the new parts are supplied as matched pairs. Observe
polarity when fitting.

5.3.4 CHIP COMPONENT REMOVAL/REPLACEMENT

Note: The temperature of the soldering iron must be maintained at 320-370°C
(600-700°F) and low temperature solder should be used.

5.3.4.1 Removal

1. Place the soldering iron tip direetly on the component in order to melt the
solder and glue as shown in Figure 8. Remove the component with tweezers
or long nose pliers.
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Completely remove the old solder from the PCB, using a solder wick.
Application of a small amount of flux will greatly aid in the removal of old
solder. The use of 'solder suckers' is not recommended.

CHIP COMPONENT J

' Figure 8

5.3.4.2 Replacement

1.

After a component has been removed and the PCB pattern cleaned, apply a
small amount of solder on the PC pattern and allow to cool, as shown in
Figure 9.

W IRON TP

g

% &
K —~—5nLDER
) ".?l"

COPPER TRACK~
R AN D™ —PCR.

‘Figure 9

Insert the new components and apply the soldering iron tip to the PC pattern
as shown in Figure 10 (a), (b) and (e).

CAUTION: As patterns and components are close to each other, extreme care

must be excercised when soldering so as not to damage components
or bridge the PCB pattern paths. High soldering iron temperatures
can cause component damage. Do not apply the soldering iron tip to
the new component during installation.

NEW CHIP COMPONENT

5.3.5

b

CHIP COMPONENT BOLDERED

N PORITION
; gCOPPEK TRAK

C

INTER-BOARD CONNECTIONS

To assist circuit tracing, all plugs and connections are shown on the outer edge of
the Circuit Diagram, where the 'Funetion’ is shown.
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5.4 SETTING UP

5.4.1 TEST EQUIPMENT REQUIRED

1.  Multimeter (eg. AVO Model 8)

2.  DC electronie voltmeter (eg. Tech TE65)

3. RF power meter 30 watts FSD usable to 520MHz with 5 and 30 watt

elements (eg. Bird Model 6154 or 611).

4, Power Supply - output adjustable between 9 and 16 volts DC with a capacity

of at least 8 amps.

5.  Modulation meter (eg. Sayrosa 252)

6. Sinad meter (eg. Helper Instruments Sinadder)

7.  VHF signal generator. Good quality FM. Useable from 0.1pV (-127dBm) to

200mV (0dBm) pd. (eg. HP 8640B).

8. VHF frequency counter accurate to within 2ppm.

9. 10.7MHz Crystal marker (s_econd harmonie gives beat for 21.4MHz IF)

10.  Audio osecillator, 10Hz to 10kHz (eg. HP 204C/D)

11. Tone Box: Audio amplifier, with about 1.5 watts output, to drive a small
speaker which can be coupled to the Mariner II microphone. An
adaptor should be made wheh will hold the speaker and
micerophone close together.

12, AC millivoltmeter

13. Calibrated oscilloscope

14. Speaker 4 ohm voice coil

15.

16.

5.4.2

RF power attenuator, total attenuation 50dB
(eg. Weinschel 40-40-33 30dB 150W, plus Coline 1200 85 20dB 1w)

RF diode probe (eg.Greenpar GE 88202)

TUNING HINTS

Diagram 1 shows the test set-up for receiver and transmitter alignment.

For accurate tuning, the test cable connecting the signal generator or power
meter to the Mariner II should be as short as practical and fitted with a
'mating' UHF connector. Do not use adaptors, 'sniffer' couplings, ete, which
introduce changes to cable impedance and errors in test results.

Non-metallie tuning tools must be used for the alignment of all coil slugs to
avoid the tuning errors introduced by the use of metalliec tools. Tuning tools
need to be of the correct size to avoid the damage to slugs which results
from the use of incorrect tuning tools.

Tuning tool WT 11 (Tait IPN 9360112) is suitable for adjusting trimming
capacitors.
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When using the RF diode probe, the earth return should be kept as short as
possible and connected as close as possible to the point at which the
measurement is being taken. This is to minimise stray pick-up which may
affect the reading.

The front panel 'on/off' switeh removes power from the regulated supplies
only. The RF power amplifier, the audio output IC and the DC hash filter
are not controlled by this switeh.

Check for obvious mechanical faults in the printed circuit board, controls,
microphone, ete.

Check the printed fuse on the PCB. Its rating is about 2 amps, and it ean be
replaced by a 0.1mm diameter copper link.

CHANNEL PROGRAMMING

5.4.3.

1 Reference Frequency Selection

For 12.5kHz or 25kHz channel spacing use a 6.25kHz reference (12.8MHz crystal).

5.4.3.

2 Programming

Note: The switching range is defined by the minimum change in frequeney for

loop voltages between 1.75 and 8.5 volts,

Table 1 shows how, when starting with A0, each successive input influences the
synthesizer frequency by a multiple of 6.25kHz in an ascending binary sequence.
(Note that it is sometimes possible to have two correct solutions for one
particular frequency).

Table 1

Frequency Inerement Code

6.25kHz Ref.

128MHz N9
64MHz N8
32MHz N7
16MHz N6
8MHz N5
4MHz N4
2MHz N3
1MHz N2
500kHz N1
250kHz NO
200kHz A5
100kHz A4
50kHz A3

. 25kHz A2
12.5kHz Al
6.25kHz A0

Page 5.8 +




Mariner Il Servicing

The following examples show a simple method of calculating the correct input
programme.

Example 1

Tx frequency (channel 6) = 156.3MHz, 6.25kHz reference frequency.

VCO frequency: 156.300
subtract 128.000
28.300

subtract 16.000
12.300

subtract 8.000
4,300

subtract 4.000
0.300

subtract 0.250
0.050

subtract 0.050
0.000

In each case subtract the largest value from Table 1 which yields a positive result.
Continue the process until zero is reached.

To check: The sum of the extracted values should equal the required VCO
frequency.

N9 + N6 + N5 +N4 + NO + A3 =VCO -
128 + 16 + 8 + 4 + 0.250 + 0.050 = 156.3

Example 2

"Rx frequency (channel 16) = 156.800, 6.25kHz reference frequency. The receiver
has a 21.4MHz IF and low side injection.

fvco =frx - 21.4 = 135.400

VCO frequency: 135.400
subtract 128.000
7.400

subtract 4.000
3.400

subtract 2.000
1.400

subtraect 1.000
0.400

subtract 0.250
0.150

subtract 0.100
0.050

subtract . 0.050
0.000
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In each case subtract the largest value from Table 1 which yields a positive result.
Continue the process until zero is reached.

Check:

N9+ N4 +N3+N2+N0O+ A4+ A3 =VCO
128 +4+2+1+0,25+0.1+0.05=135.4
VCO + IF = fRx

135.4 + 21.4 = 156.8

5.5 VERIFICATION OF PROGRAMMING

5.5.1 CHECKING THE DATA FRAME

To check the data frame offered to the registers (IC751 and IC752), monitor the
following points on the register PCB (refer to Circuit Diagram A2C559).

C4 Clrobe q n
C3 Clock | ¥y
0 of 0 G+ 65 Gb G7 OB B

N 1 ‘ "

€2 Data N N AL MY NA NS N6 N7 N8 N9 }44
({ Data A | l [ 1 ‘

M 45 N0 N2 M R R N MO

The data frame shown, between the two strobe points, is for channel 16 in the
receive mode used for Example 2 on Page 5.9, where:

N9 + N4 + N3 + N2+ NO+ A4+ A3 =VCO

5.5.2 MARINE FREQUENCY ALLOCATIONS

Refer to Table 2 at the rear of ‘this Section.

5.6 VCO ALIGNMENT

5.6.1 GENERAL

Connect the Mariner II to the RF power meter.

Connect a 13.8V DC power supply, observing the correct polarity.
Connect a frequency meter (high impedance input) to TP3.

Short the TP2 centre pin to the +ve pin.

With the VCO in the transmit mode (PTT closed), tune CV210 to 160MHz to
establish VCO operation.

Remove the short from TP2.

1y
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5.6.2 REFERENCE FREQUENCY ADJUSTMENT

Ensure that a correctly programmed EPROM memory unit and register is
fitted.

Select a channel having a known frequenecy (refer to Table 2 for channel
allocations).

Monitor the VCO frequency at TP3.

Adjust L30 for the correct VCO frequency.

5.6.3 VCO ADJUSTMENTS

Note: It is always necessary to set transmit (CV210) before receive offset

(cv208).
TP3 VCO output
5.6.3.1 Transmit Mode (PTT switch closed) : MONITOR
Select channel 88.
Adjust CV210 for 4 volts at TP2. :
RX TX
Check frequency at TP3. . cV cV
208 0 QZ‘IO
5.6.3.2 Receive Mode Xy X1
’ .
Adjust CV208 for 6.25 volts at TP2. .
TP2
Check frequency at TP3. +V

Loop Voltage
MONITOR

Note 1: A loop voltage of less than 0.5V or more than 7.5V indicates the VCO is
out of lock.

Note 2: Check the frequency of transmit and receive on several channels to
verify the synthesiser programming.

5.7 TRANSMITTER ADJUSTMENTS

5.7.1 ALIGNMENT

Select channel 88.

Remove the componént side PA shield.

Connect a power meter to the aerial socket.

Set RV260 (power control) fully clockwise (viewed from ecomponent side).
Set CV289 & CV290 for half capacitance. |

Close the PTT switch.
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Adjust CV281 for maximum power.
Adjust CV289 for maximum power.
Adjust CV290 for maximum power.
Repeat CV281, CV289 and CV290 tuning.
Set RV260 for 25 watts.

Increase the capacitance of CV290 to reduce the total current to below 4.5
amps.

Readjust RV260 for 25 watts output if necessary.

Press the low power switeh and check that the output power is less than
1 watt (typically 0.8 watts).

Refit the PA shield.

MODULATION ADJUSTMENT

5.8

Connect the Mariner II antenna output through a 50dB RF power attenuator
(see Section 5.4.1, item 15) to a modulatlon meter.

Short circuit C49 to disable the ALC circuitry.

Connect the microphone to the tone box (see Section 5.4.1, item 11) or
connect the audio oscillator to the micerophone pads on the PCB.

Apply a 1kHz sine wave to give ~40dBm (8mV rms) at the microphone pads.
Select channel 88.

Set the modulation meter to read '=' deviation.

Close the PTT switch and adjust RV79 for approximately -5kHz deviation.

Reduce the audio input to obtain -3kHz deviation, and then increase it by
20dB.

Sweep the audio frequency 300Hz to 3kHz and find the frequency of
maximum - deviation.

Set RVT79 to give -5kHz deviation at this frequency.
Set the modulation meter to read '+ deviation.

Sweep the audio signal 300Hz to 3kHz and readjust RVT79 if a peak exceeding
+5kHz is found.

Remove the short from C49.

RECEIVER ALIGNMENT

Connect a signal generator modulated to +5kHz at 1kHz AF.

Connect a sinad meter across the speaker terminals.
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Select channel 60 (160.625MHz).
Increase the signal generator output until 12dB sinad is reached.

Tune L19, L15, L13, L12 and L10 for best sinad while reducing the signal
generator output level to maintain approximately 12dB sinad.

Note: The signal generator frequency must be accurately set when tuning L19.
Repeat the above tuning.
Reduce the signal generator deviation to +3kHz.

Check that the signal generator output does not exceed —117dBm for 12dB
sinad. ,

Check the sensitivity of channels 6 and 88.

Some minor readjustment of L10, L12 and L13 for equal sensitivity on all
channels (+1.5dBm) may be necessary.

Note 1: The lowest receive frequency is channel 6; the highest receive
frequency is channel 88.

Note 2: Sensitivity will degrade towards -117dBm (worst case) as the channel
separation extends to 4MHz.

5.9 FAULT FINDING

5.9.1 GENERAL

During servieing it may be necessary to measure specific performance parameters
as a means of verifying the presence of a fault condition.

The following performance tests provide a means for checking the various two
way radio parameters. When used in conjunction with the voltage level test points
which are given on the Circuit Diagrams (shown in blue) a fault can be readily pin-
pointed.

5.9.2 RECEIVER PERFORMANCE TESTS

Carry out the following checks only after the alignment has been completed.

5.9.2.1 Squelch

(@) TO CHECK THE SQUELCH OPERATION
Connect a Sinad meter across the speaker terminals.
Connect a VHF signal generator to the aerial input terminal.

Set the signal generator output level to zero and the modulation to +3kHz
deviation at 1kHz.

Adjust the front panel squelch control until the noise just disappears.

Slowly increase the signal generator output level until the squelech gate
‘opens’, this should be at about 6 to 8dB sinad.
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(b) TO CHECK THE SQUELCH RATIO

Set the signal generator output level to -107dBm (1uV), modulated to +5kHz
deviation at 1kHz.

Replace the sinad meter with a mV/meter across the speaker terminals.
Turn the squelch control fully anti-clockwise. |

Adjust the volume control to give a reading of 3 volts on the mV/meter.
Reduce the signal generator output level to zero.

The fall in output is the 'squeleh ratio' and this should be at least 70dB.

5.9.2.2 To Check The Audio Output Level

Connect an AC mV/meter and an oscilloscope across the speaker terminals.

Connect a VHF signal generator to the aerial input socket, with the output
set to -107dBm (1uV) modulated to +5kHz deviation at 1kHz.

Set the volume control to the onset of clipping.
The receiver output should be 3.7 volts across 4 ohms at +13.8V supply.

Check the distortion with the aid of a distortion analyzer connected across
the speaker terminals. '

The distortion should not exceed 5%.

5.9.2.3 To Check The Sinad Sensitivity

Connect a sinad meter across the speaker terminals.

Connect the signal generator to the aerial input terminal.

Set the signal generator accurately on receive frequency. (Couple a
10.7MHz reference oscillator loosely into the receiver IF stage, then tune
the signal generator for a zero beat, uncouple the reference oscillator).

Set the signal generator deviation to +3kHz at 1kHz.

Note: It is important that the modulating frequency matches the notch of the
sinad meter.

Set the signal generator output level to zero.
Increase the signal generator output level until a sinad of 12dB is reached.

The signal generator output should not be greater than -119dBm and is
typieally -121dBm.
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5.9.2.4 To Check The Signal+Noise to Noise Ratio

Set-up the signal generator and mV/meter as in Section 5.9.2.1 (b).
Set the squelch control fully elockwise.

Set the volume control for a reading of 0.8V ('0'dB) on a convenient scale on
the mV/meter.

Switeh the signal generator modulation off.

Note the reading on the mV/meter.

The fall in reading when the modulation is switched off should be at least
304B for single channel use or two channels separated by less than 1MHz.

As the channel separation extends towards 4MHz, the signal + noise to noise
ratio will degrade towards 27dB.

5.9.2.5 To Check The Ultimate Signal To Noise Ratio

Note: A good quality low noise RF signal generator should be used for this eheck
(eg, HP8640B or 8656).

Set the signal generator to give an 'on channel' signal, modulated to +5kHz
with a 1kHz tone.

Set the signal generator output level to -47dBm.
Connect an AC mV/meter across the speaker terminals.

Adjust the volume control for a reading of 0.8V (*0'dBm) on a convénient
scale,

Turn the signal generator modulation off.

Note the reading on the mV/meter.

The fall in reading when the modulation is switehed off should be at least
45dB. (A low reading could be caused by a faulty IC6 or a noisy VCO).

5.9.3 TRANSMITTER PERFORMANCE TESTS

5.9.3.1 Audio Processor

(a) TO CHECK THE LIMITER CIRCUIT
Connect an oscilloscope to monitor the waveform at pin 14 of IC2d.
Provide an audio signal to the au»dio processor as in Seetion 5.7.2.
Set the frequency of the audio signal generator to 1kHz.

Slowly increase the signal generator output level until the waveform begins
to distort (squaring) indicating that limiting has commenced.

Any further increase in signal generator output level should not increase the
amplitude of the waveform.
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(b) TO CHECK THE AUDIO ALC OPERATION
Set up the audio signal as described above in Section 5.7.2.
Set the oscilloscope to monitor the waveform at pin 1 of I1C2a.
Connect an EVM to the junction of C49/R52.
Increase the output level of the signal generator to 10dB above the limiting
level [Section 5.9.3.1(a)l. Note the amplitude on the oscilloscope, then

increase the signal generator output level by another 10dB.

Check that the amplitude of the waveform does not increase or distort
significantly.

The EVM should show a 'positive DC' reading.

(¢) TO CHECK THE GAIN OF THE AUDIO PROCESSOR
Provide an audio signal to the audio processor as in Section 5.7.2.

Connect the Mariner II antenna output through a 50dB RF power attenuator
(see Section 5.4.1 item 15) to a modulation meter.

Connect a mV/meter across the microphone terminals on the PCB (To
‘monitor the input to the audio processor)

Set the frequency of the audio signal generator to 1kHz.
Check the deviation control, RV79, as in Section 5.7.2.

Slowly increase the output level of the audio signal g'enerator until a
deviation of +3kHz is reached.

Check that the mV/meter reads approximately 1mV rms.

Note: The audio processor gain must be checked at a level below that at which
the audio ALC or limiting are influencing the measurements.

5.9.3.2 Modulation Characteristics

(a) TO CHECK THE ABOVE LIMITING RESPONSE

Connect the Mariner II aerial output via a 50dB RF power attenuator to a
modulation meter.

Provide an audio signal to the audio processor.

Increase the audio signal generator output level to 20dB above the limiting
level [Section 5.9.3.1 (a)l.

Vary the frequency of the signal generator between 0.3 and 10kHz
Note the deviation on the modulation meter.

Between the specified bandwidth for the Mariner II the deviation should be
within 4dB of maximum.

Above 3kHz the deviation should decrease in excess of 25dB/octave.
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TO CHECK THE BELOW LIMITING RESPONSE

Decrease the audio signal generator output level to 10dB below the limiting
level [Section 5.9.3.1 (a)l.

Vary the frequency of the audio signal generator between 0.3 and 10kHz.
Note the reading on the modulation meter.

Between the specified bandwidth for the Mariner II the deviation should
increase at the rate of 6dB/octave (+1 -3dB relative to 1kHz).

Above 3kHz the deviation should decrease in excess of 25dB/octave.

5.9.3.3 To Check The Power Control Circuit

Connect an RF power meter to the transmitter output.
Close the PTT switch.
Ensure that the transmitter is correctly tuned (Section 5.7).

Vary the supply voltage between 10 and 16 volts.

Above 13.8 volts the RF power output should not iﬁcrease by more than 2
watts. '

At 10.8 volts the RF power output should be more than 10 watts.

5.9.3.4 To Cheek The Transmission Timer

Connect an RF power meter to the transmitter output.

Close the PTT switeh.

Check that the Mariner II reverts to ‘receive' after approximately 1.5
minutes (+15, -45 seconds) of transmission time .

The transmission time may be set accurately by changing the value of either
C16 (100pF) and/or R18 (1M).

To increase the transmission time increase the value of resistance or
capacitance as required.

5.9.3.5 To Check The VCO Control Range

Plug a frequeney counter onto the VCO test plug (TP3).
Short the middle pin on TP2 alternately to each of the outer pins of TP2.

The frequeney shift should be more than 10MHz.
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5.9.4 SYNTHESISER FAULT FINDING

Note: Refer to TI-294 for further information on synthesiser operation.

5.9.4.1

If The VCO Gives No Output

Ensure the frequency counter is connected to the middle pin of TP3.

Check the supply voltages at L39 (6.5V) and L48 (7.5V) for the VCO.

Remove the VCO box and check for shorts inside.

Check the gate and source voltages as per the Circuit Diagram.

5.9.4.2

If The Synthesiser Does Not Lock Up

Check the VCO control range following the instructions in Section 5.9.3.5.

If the control range is less than 8MHz, check the circuit for faults between
TP2 and the varicaps. The voltage on the varicaps must be the same as the
loop voltage.

* Tune the VCO until its programmed frequency is within‘the switchihg range.

If the loop voltage is still either less than 0.6V or more than 7.5V, check pm'
7 and pin 8 of the synthesizer (IC 8):

(a)

(b)

(Under normal operating conditions the loop voltage is between 1.75
and 6.5V and both pin 7 and pin 8 are high, except for very narrow
pulses [100ns] at the same rate as the reference frequency.) :

if pin 7 pulses low and the loop voltage is low (TP2), or if pin 8 pulses
low and the loop voltage is high, check the circuitry between
R176/D31 and TP2. The voltage at C176 (use a 10M ohm probe) and
TP2 should differ by no more than 200mV. If not check the behaviour
of the buffer amplifier (Q29, Q30).

if both stay high and the loop voltage is high, check the erystal
oscillator.

Measure the VCO frequency.

Measure the prescaler output frequency (pin 3).

Check that fprescaler = fvC0/40

Note: The prescaler should not be loaded with 50 ohms - a 1M ohm input counter
must be used.

Check that the input voltage of the synthesizer (pin 1) is more than
500mV pp around half-rail voltage.

5.9.4.3

To Cheek The VCO Output Frequency Stability

If the synthesizer locks up but does not reach a stable VCO output frequency, or if
the VCO output frequency is a few channels off frequency, check:
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(a) that the input power to the prescaler from the VCO is not too low;
(Cheek the VCO output power and the circuitry between the VCO and
the prescaler.)

(b) that the modulus control pulse (pin 1 of the prescaler) is more than
4.0V,

5.9.4.4 To Check The Transmitter Switeh-On

If the synthesizer locks up but there is no transmitter power, check:

(a) that if the synthesizer is locked, the lock deteet output (IC8, pin28) is
high; (This output pulses low if the synthesizer is out of lock.)

(b) that the voltages are as shown in the Circuit Diagram (Q25, Q41).

5.9.4.5 Microphonies

If the set shows a high level of mierophonies:

(a) Check that all components inside the VCO box are flush mounted to
the PCB, paying special attention to the trimmer ecapacitors.
(Resoldering may be attempted, but a solvent cleaner must never be
used inside the VCO box.)

(b) Check the sensitivity of L37. Cracked lacquer inside the coil may
cause microphonics. Remove the can, disassemble, and recoat the coil
with nail polish.

(¢) Remove any excess solder where the VCO box touches the PCB.

(d) Ensure that all serews are securely tightened.

5.9.5 MEMORY AND REGISTER PCB FAULT FINDING

5.9.5.1 Initial Tests

Before commencing further circuit tests, carry out the following checks:

(a) Ensure that the +5V power rail is present on all IC's (highest pin
number on all IC's).

(b) Check that the 4060 oscillator is working (IC700, pin 11) at
approximately 80kHz,

5.9.5.2 Data Stream

Check that data is present at the EPROM (IC702) outputs, and that the data
changes with echanging channel selection.

Check also the outputs of the 4066 (IC704).

5.9.5.3 Mode Selection

Check the mode selection switch action by testing pins 6 and 8 of the 4011
(IC703) while operating the switeh,
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Check that the resultant cloeking signal can be seen on pins 3 and 11 of the
4013 (IC705). The mode counter (IC705) should traverse the following

states:
Front Panel
H = High (5V)
L = Low (0V)
Tnstant' 16 Secan

Ensure that the correct signal for each mode can be found on pin 5 of the
741505 (IC701): ‘

Mode Signal
Front panel Low: ]
Scan , Hi-Z (approx. 2Hz oscillation)
'Instant' 16 : High

Check also that the correct binary pattern is asserted on the EPROM
(IC702) address lines for each mode.

5.9.5.4 Transmit Inhibit

The transmit inhibit signal is essentially a two-input OR gate. If the scan mode is
active (collector Q701 high) or transmit is prohibited (IC702 [27C16), pin 14 high),
then the transmit inhibit line (B4) will be pulled high.

Check the logical operation of this gate by monitoring the voltages on the
gate inputs and output.

Note: The output is either high or HI-Z.

5.9.5.5 Low Power Switch

Switceh the Mariner II to low power.

Check that pin 12 of the 4011 (IC7034d) is signalled.

Select either channel 15 or 17.

Check that pin 15 of the 27C16 (IC702) goes low, pulling both pins 12 and 13
of the 4011 (IC7034) low.

Check that pin 10 of the 74LS05 (IC701e) pulls low for either input (switeh
or EPROM).

iR
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5.9.5.6 Register PCB

Check that the cloeck and strobe signals are present on pins 3 and 1
respectively of each 4094 shift register (IC's 751 and 752).

Check that the signals either side of the 40109 level shifter (IC750)
correspond.

By triggering off the strobe signal, check that the data pattern on the shift
register input corresponds to that on its outputs (Q1 to Q8).

Refer also to Section 5.5 "Verification of Programming" on page 5.10 for the
formation of the data stream.
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Table 2

VHF FM INTERNATIONAL MARINE CHANNELS

Channel Frequency Channel Frequency

Ship Rx Ship Tx Ship Rx Ship Tx
0t - 160.650 156.050 60 160.625  156.025
02 160,700  156.100 61 160.675  156.075
03 160.750  156.150 62 160.725  156.125
04 160.800  156.200 63 160.775  156.175
05 160.850  156.250 64 160.825  156.225
06* 156.300 156.300 65 160.875  156.275
07 160.950  156.350 66 160.925  156.325
08* 156.400  156.400 - 67* 156.375  156.375
09* 156.450  156.450 _ 68%* 156.425  156.425
10% 156,500  156.500 69* 156.475. 156.475

11%* 156.550  156.550 70% 156.525 - -
12% 156.600  156.600 T1%* 156.575  156.575
13% 156.650  156.650 . T2% 156.625  136.625
14%* 156,700  156.700 73% 156.875  156.875
15% 156.750  156.750 74% 156.725  156.725

16% 156.800  156.800 5 156.775 - -

17% 156.850  156.850 76% 156.825 - -
18 161.500  156.900 : 7% 156.875  156.875
19 161.550  156.950 78 161.525  156.925
20 .161.600  157.000 79 161.575  156.975
21 161.650  157.050 80 161.625  157.025
22 . 161.700  157.100 81 161.675  157.075
23 161.750  157.150 82 161.725  157.125
24 161.800  157.200 83 161.775  157.175
25 161.850  157.250 : 84 161.825  157.225
26 161,900  157.300 85 161.875  157.275
27 161.950  157.350 86 161.925  157.325
28 162.000  157.400 87 161.975  157.375
88 162.025  157.425

Note 1: * indicates a simplex channel.

Note 2: Channels 70, 75 and 76 are transmit inhibited.

Note 3: Channels 15 and 17 are restricted to low power.






SECTION 6

Mariner II Parts List

PARTS LIST

6.1 GENERAL

The 10 digit numbers (000-00000-00) in this parts list are 'internal part numbers'

(IPN's).

Your spare parts orders can be handled more efficiently if you quote: equipment
type, circuit reference and IPN, along with a brief deseription of the part.

VERSION

T530B/MA:

6.2 B530

SUB-GROUPS

B530 T530 PCB Assembly Parts

B530/V T530 Preformed Vertical Parts

C530/B Add With C530/BV For 15kHz Bandwidth
C530/BV T530 15kHz IFBW Vertical Parts
C530/AF1 Mariner II Audio Response Parts
C530/MA Mariner II Unique Parts

B530/MECH T530 Mechanical Parts

C530/MAM Mariner II Mechanieal Parts

B500/LED T500 Series LED/Crystal Assembly Parts
C500/12.5 Parts For 12.5kHz Channel Ineremen
B500/MISC  T500 Series Cradle Parts '
BMA2 Mariner I Memory And Register PCB Parts

T530 PCB ASSEMBLY PARTS

6.2.1 TRANSISTORS

INTERNAL PART NO. TYSET DESCRIPTION REFERENCE CH/N

ololololojolilo o 2 T -Ard /‘F'P-PNS\S'T'OR P4, @5

ojcjcloiocjojiid o i1 BCSAH4EB  TRANSISTOR @i, 02 07,040, @192 Q20
@27, 029, 032,041, Q42

ologjojol|olo|4i]d (@) 7 BCSS73 _TRANSISTOR @6, i1 _Q25, @26 0298, Q30
Q34

oiolojololo|i]d Q 2 BDi36 TRANGISTOR B, a3

olololoiolol2i2 (@] 4 2N 4427 TRANGI STOR P44

Qilolololo|lO|2]13 3 i MRE 237 TRONSISTOR Qes

oloiolololol2l> b 4 SREH 1001 TmRANSISTOR 046

QIololololo|=i 4 =} i BEDSL  TRAMNSISTOR i3

Qlolololoiolaldl s i BEKBE7K TREANSISTOR 9036

olojolololo|3]|4 = A MPS 3646 TRANSISTOR ®40

olololololol 33 opl 4- TBL0 TRANSISTOR QIS , Qi6, 917 ¢35
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ololilojolojilolale 2. BR4S2 DIODS D47, DA%
olojdlolojlglildilelo i SR2607 _DIUDE D4
ololdilololoji|2]l olO Z iNdG14T Diopes DS, DO, D34, D42, D4D

D44, DAS
ololiloloioldilz2]lE|3 - BBIOT  VARICRP TIODE D35 37
0lojslolojol1jo]1d 3!{ i LED Tiviz4 YeEuow LESS mTG L fsl5-

6.2.3 INTEGRATED CIRCUITS
oozoooiz7oﬂi TDE_ 1020  TNT ecT Icd
olol2lolololdl4l 4|0 4 MLM 2284 TNT coT Tec2
cloizlojoiolalal7lo A MC BIRST7  INT ecT Te b
oloi2loloiojdialoldll 4 40013 TWT ceT Icd
olol2loloc|oli|sl7lO i 4066 TiNT eST Ted
oloj2loloiolilvis s i S 8793 TMT ceT T
olola]lolololii7]e oﬂ L lMci4sie? Tur ceT Teg
6.2.4 CAPACITORS

loldil4]oloisioclolofdll 2 OPS cAP P100 £0:26P Sov cERAMIC L,S209, c2%E - keor-i157]
oltlilolildlelolold 4 IP¥  cap NPO_to25¢ solewv cererne c204-
olijdjolrizi7iolold 4 2P7  crP NPQ 205 P Sofi3v_ceammie cidg
pl1 lolelaliiglololal 1 18P CAP NPO  soov S0k . CERAMIC 299 3tfio- 317
olildloliizizlololi i BP2 oA NPo_20-SP_S50/6V_cerpMice cdod
oldldidjlolil4g|7]l0j0O14 s 4P7 AR NPO o5 ls_o/é.'sv ceremie, | cdod, c107, €24t 24D

c2sd
olililolsieci|®|lololy 4 6PE__cPP_NPO_ 1o-sP _ mok3v _merAmie | cto3

04T
olililoli|elzlo]olsll 1 BP2 PP NPO_ro0.5P  sofav  ceeemic | cioo
olili]olilel2(o]lolell 1 ©P2 cam N7S0 To&P sofiw_cemmme | c200
ojildloj2iilojolo|di 2 1oP AP NPo_ to s io/"sv CERAMIC, . Si17 | €256
olili]lolalil2|o oLI[J 12P AP nNPo 50 so/fe3y cefrmie | cii6
olal4]lolelil|Tg|o]o 1“ 2 ISP epp mpo 5% sofezvy _cerame | como  ciie
olildlol2iiis|olo 6.%'[ 4 5P _emp n1So 54 fso/o-s\/ cerarie | ci74
ol itidjoizli glojo iJl 4 i9P  cmpP  NiISO SZ :?o/é‘s\/ cerpC 102840, cd09, c27m= <Aoo, /_:l—im_
ol1j1]lolz|2|2|lololt 2, 20P emr niSo 57 sok3v canmpc ei32, . o274 :
7/ .

011 110 2]zj2i0joj6ll 14 22P AP N750 6% 63V  cegemic ci173 14~
olaldilol2la[7|lolold 5 27P cpp niso 57 soksv  cemmenc <440, ci14  Ci83, C757,0329 o7
oliidjlola|z|3lojold 2 BIP_ PR NLISO sf/ so/,-sv ceRmr L ce3  C228 =
oliltlol2 | 3|2|0]lold 2 BOP AP NiSo 57 S0/63V_ceErmmic CRATX 25O
oldlilolalal7lolold 2 a7P  ecrp  Niso 7 so/fesv cemmmn ca®, o133 -
oidldlol2|sle|0loid 4 6P __cmP iSO ‘57 50/ cerAMe | <67
olv|1]olaleleiolalill 1 48¢ cAp wNisa 5% ©o/6ay cegamic_ | CS57F -
olil1fojzlilolofo]ld 3 joor car  miso SY So/esv cemmmic | cas | cag L €135
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420P emP  NISO 5% s0/tav_cerpric,

ot 4 112 LH 2 <1419, 120
Qliid Ly il 4 isor _cme wiso SY so/kiv cemmmic | e1s.cdo cim7 ca6d
oldl4 2|2 1l 4 220P com wyso_to) sofemv cemneve | cizo, 122 €132, c262 _brise]
ol4 4 4l7 2 3 470P  car T/ @ 107 sp/esy cemrmrmie | cas, ciia ci7s
ol1l4 ilo 1] 413 A cne /e B 107 &3V __ cempsme C7, 120, €207, €212 214
£22D, C227 A5 4, -
caee, o cazd, caz7 3w 3:7
c21o cit 2
o,
olil4 a4l7 k) 29 47 cop T2 B m/ SOV _cErAmie pise, | €1, B, €6, €D, ca2, 451~ 008
=LA SA04, cAok, <424,
ciaG, <1927 ciry -
ci31, <:134-,
€479 Ci85 .  c~ia
€220, e222, €225, c2aéb
€252, 256, €260, 26
“ <296, 287 CS6 lof~084
o145 417 i 2 477 cpP NGO 5"‘:/ CHIP B2vd lovam ce276, SC2BO . /41-473
ol ils i0 i 41 100P chP NGO -?f/cmr-' s 3 V8 QAP cer7S
old |5 217 2. 1 270° cme NPo's/wov CHIP Q. 32y2-S4w.] cCc 282,
-— of .
ol 4|5 |0 4 2 Ao _cmee /2 @ Lo/ Sov cHip 22 dibwwn | ccn72, cces gg/n,m
olilg 115 i 2 iEP AP 200V LWEDGE 5 %0 Dwma <293, <297
olils 118 4 1 1GP cAP 200V (WEDGE 5% G Bvwn ca224
ol 4|5 310 i 2 3O _coP 200V WEDGE 5 x0 . D €224, <296
oldls 33 L 4 B3P AP 200V WEDGE 6 % 0-Dwam 295
Qi lis57 110 i i i B 200V wWEDGE 5% 0 2vvivn ca92
ot 17V 417 4 47N CAP _sov  SuRfacE BARRIER C 298 $lio-317
ol 2|0 o 2 [7) iar cmP sSov ELESTRO S xdiven c4, 7 <ad, c75,€76, <77 @E
olale 313 i i BaD AP Sov ELECTRO  Sxifvwe ci143
ol2.lo ilo 3 4 10w cmP 5QV EreeTrRo S vifvaan s, Ci%b, CABD, C2T, ¢
ol2 o alz 2 i1 474 AP 16V ELEcTRO. 6 % 4lvarm S .44, a2, CFO, _cAiBO
ci74, €177, c47], <482, c2.85
c269
olalo 0 = i LoOun PP 16V _EcecTro F ¥ Aivne ci6
olalo 2.1 i A 220 PP 16V ELEcTRO 40 ¥ 42-Svran B2
olalo ilo 2“ 2 looom _ecop_ 46V ELcemro 42 ¥ 28 wainn <2, €9
olz2]z 2|2 iff 2 2n2 AP S0V _myLar c50 , 78 95/1-00%
ol2]2 417 i 1 4~T7 cOP SOV pMYLPR ciaq
CI T
ol 212, 1i0 4 5 Lo car  Sov  MYLaR Cod, Ci%7 €209 €270,G267 frerkeiofro
ol2lz 1]s 1 15n cap Bov myiar 53 8/1-00%
ola.la 2|2 1 2 22~ O SOV MVYLAR caz, Col
olala a4\ 7 i io 47~m AP SOV MY R ca4B, CcT4, T, C6F, 41D
SN S - - Ci36, cid4d, €170 ci%0 cazd
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”éin cAp 5oV myLaR

olzlalols|elslo]olz]] Coz /i -008
olalaloleiilo|lolo ﬂ_g 2. 1007 cre _SbvY MY LoR. cai, <294
0110710009_H1 1 ecmAar StV MYORR <476
colalslo|lil7|o|lo]lo|2 2 2-7° TRIM AP Tbe ADTUET, Blue (MUR T2Y <V208, cv210
ol21i810/2|3|lolojo|> 5-20P TRIM CAP NTSQ GREEN MURATR T2 cv2gl
olalslolaloclololo] 4 2. S -6O TR cAP BTG PHLUIPS SV IAID, avaoo
6.2.5 RESISTORS
olziololz2ial7ziolo OE 2 A7 RmeEsigTOR. ) o 7vd.Grane =401, m2ERD
olalolol=lalo|lololiol 2 looe pesisTom 5 o/ 7v2-See TRASG, R34
olzlololzlilslolololl 4 1SOE mesisTor 57 ofF 2 Sww. | mi40
olzlololslzlz|lololo 220E RpesisTor 5l of  7v2Eme | RIS
o|l3|ojlo 314l 7io]lolo i 470E _ mesistor &) ofF 7 v 2. Cuen TRI87
olzlo]loizale|alololo i 6S0E resisTor S o Fv2 Sram =40 lzg{&—!zl
cl3lolol4lriolololo ik mesistor &7 e 7v2.5we ) =47, =177 =225 0 R234 11 -530
RAB, RI6k 5.5
ojzloldlaliisiololall & s messTor ) of 7v2Gwme]| wmeso
olzlololalq(8lolololl 1 I8 ReSieTOR 5% C/F  742.5wmm | R198 B
3 ol4l2]l2l0]0 O“ 2 2K2 reEsicToRr 57 ¢F  7.2.Grwm R4, RAAS
olzlolol4ald 70l 0|0 g5 4¥7 ReESISTOR EZ\:F Z¥ 2. Crmm | R27, R2D,R22E, R27Z. Ef.a.;-so .
R&b {85/01-008]
olzlojois|ilololole 5 ok mesisTor 52 o 7v2.5me | w149, mide, RI7G, R479 ’
] - 321 N
olsiololslizizloloioll 2 22K TestsTor 5Y cfF 7,25 |“m20, mi9T,
ol=lolo|s|a|l7ielolo va 47¢. ResisTor, SY_ &F 7+2.5mwm | R2S, Rib, ReT, ReS, RiZO
RI%L, R1¥E
olslololelilololo o“ 2 {ook _ResisTor. SY o 7+2.5 wm | Red, mpos
0l3jojoi6ldigialolo 1 150K _ReSISTOR ~ 5% Cff  7x2-5mm R7O -
olzlolol7idlololololl 1 im ResisTor SX ofF  Tv2Swmw | R2%
olzl2|l=iz2l1|lolololo 10 € mpesisTor SIMAE 16% 4 v | R271 (rounTen unoer Pes) bji0- 31
oi3l21313]li!lslo]jola 1 180E REsisToR _S°%s M[F  10x4-mm R2¢9 t{0-317
olalololslilolofs]|sll 4 low Log Por, Less s Peg MIG: rves (ou) (por moarves ‘dokn’ )
ol4lolols1ilolal s 4“ L 10K LiN Gor, LESS Sw . PEB TG rv450 (squeter) (Bt vioaxep ‘loka )
o 412joldlzleiololy "_.?_ 2K2, FRE-SET RES Jomwm EgT o/ RV79, RV2.60
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ol F|lx|loielt | 2|3]4]5 1 coiL. P/ J'g‘l‘/a‘?:w-w- Hor LSS
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6.3 B530/V T530 PREFORMED VERTICAL PARTS
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C530/AF1 MARINER II AUDIO RESPONSE PARTS
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6.9 B530/MECH T530 MECHANICAL PARTS
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Diagram 5 T500/LED & Crystal Heater PCB Encoding
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