
SECTION 3
I NS TATTAT I ON-COMM I S S I ON ING-I'TAINTENANCE

INSTATTATION

Unpacking & Checking

Equipments are despatcheil and transported in tailored cardboard packages as
detailed in Fig. 3. 1 .

Note: It is strongly reconnended that the packaging is retained for future
transportation of nodules.

The overall packaging caters for a single equipnent conplete with atl
acessories and ancillary items (e.9.: Handset, Duplexer etc.) in a single
package.

The 'heavier' units of the base station (power supply unit and transnitter
power amplifier) are removed fron the shelf housing and individually packed in
tailored cartons, with an adclitional carton providecl for the 'accessories' .

The shelf with other units fitted is packed in a separate carton. These inner
packages are then fitted into a single outer carton fitted with suitable
packing material.

0n unpacking, each item should be checked against the contents list ancl
thoroughly inspected for any signs of physical damage.

Note: The Conpany, or their authorised agents, nust be advised by letter,
within ten days of equipnent receipt, of any danage or shortages
found.

Shelf Installation

The base station shelf is suppliecl for installation into either a standard
483nm (19 inch) rack or a 4, 6 or 12 unit cabinet. All external
interconnections are made via the backplane ancl sufficient space all around
lhe unit should be allowed for access when in the withdrawn position. A tlepth
of approxinately 300nn in front of the equipnent shoulcl be allowed for the
withdrawal of the base station.

CAUTION

Do not transport the base station
as a complete installation in the
shelf housing. Failure to comply
with this reconnendation nay }ead
to danage to the shelf housing.
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POWER SUPPLY
UNIT

Fig. 3.2 Shelf Layout Diagran
Installation of Units

The power supply and transmitter posrer amplifier nodules are packed separately
and require to be installed into the rnain unit.

1. Power Supply Module

(a) Check that the power supply module is the correct version for the local
supply.

(b) AC operated versions

(i) Check that the unit fuse rating is correct.

Supply Voltage llodule Fuse Rating
Version

240V AC 101 ,07 2,5A
1 15V AC l02,OB 5A

(ii) If the DC standby suppty is not connected ensure that the
selector plug is fitted into the DC input connector. This
connects the PSU *Ve line to chassis earth.

(iii) If a DC standby supply is connected refer to para,(d).

(c) 24V DC operated versions

(i) Connect the 24V supply to the DC input connector using the socket
and lead assembly supplied with the pSU.

(ii) Fit an 'in-line' fuse (supplied with the equipment bagged items)
to each (+Ve and -Ve) DC supply line.
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(d) DC stanclby supply

UARNING

llost types of battery contain corrosive liquids and
enit explosive gases. Therefore, when installing
or charging such types of battery it is essential
to follow the battery nanufacturers safety
reconnendations .

(i) This equi-pnent is capable of being supplied from a 24Y DC standby
source in the event of a nains failure; it is essential that only
a professionally designed stanclby source is used to provide the
standby supply to the equipment. Any DC supply requirernent should
be net by using the 24V DC only versions of the equipment.

(ii) At regular intervals it is advisable to check that the standby
supply is functioning correctly by switching off the AC supply ancl
operating the equipnent solely from the standby supply.

(e) tocate and secure the power supply nodule in position at the left*hand
end of the shelf.

(f) Flake the appropriate supply connections and check the operation of the
poner switch and indicators.

(g) flith power renoved nake the connection to the equipnent backplane.

2. Transnitter Power Amptifier Module

(a) Locate and secure the module in position at the right-handl end of the
shelf.

(b) Make the connections to the transnitter driver, antenna socket and
backplane.

Interconnections

TX ANT
'N,TYPE

FACITITIES
37 WAY FEHALE'D'

RS232 iNTERFACE
25 WAY rlALE 0'

RX ANT
.N,TYPE

I{ETERIi{G 6OON LINE
15 WAY FEHALE tr'
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AII external connections to the equipnent (inclucling porer supply, 50OQ lines,
facilities and netering) are nade at the rear of the equiprent. Separate
transnitter and receiver antenna connections are nade on the rear of the shelf
frane. The rear panel connector layout is shown in Fig. 3.3.FiS.rl.2 details
the interconnections on the backplane assenbly.

Linking Checks

Equipnent functions are defined by pre-set links located on the backplane and
within the transnitter driver and control nodules. Although these are set
during nanufacture it is advisable, before proceeding with the functional
tests, to check that the correct links have been selected against the systen
requirenents. Refer to Linking infornation starting on page 2.14.

Rack or Cabinet f,ounted Installation

The base station uay be installed in a 19in rack or in a cabinet. l{odules can
be withclrawn clear of the rack or cabinet for 'in situ" servicing, or renoved
conpletely for bench testing or najor repairs.

cotltrssrolfrNc

Prelilinaries

1. Equipuents shoulcl be thoroughly checketl for signs of physical danage
during transit as part of the instf,Ilation procedure.

2. The power supply unit and transnitter nodule should be installed and
correctly connected.

3. An electrical. check of the power supply unit, under 'Ro-load'
conditions should be carried out (refer to 'fnstallation of Units').

4. Ensure that aII equipnent links are correctly set against operational
requirenents.

Test Equiprent

llote: Itens quoted relate to 'Table 3.I - list of Recamended fypes'

2 AF generator 13 tlodulation neter
10 RF signal generator 15 Thruline cattneter
12 Frequency counter 19 SINAD neter

Functional Checks

llote: (i) To ensure that equipnent ias reached a stable operatlng
tenperature, it nust be sritched on for at least onc hour Prlor
to connencing checks.

(iil The 600fi line level used by this equipnent is a norlnal'14dBn
and thls is ttre level used t,hroughout tiese ciecks. If the systen
under test uses a different audio level this say De used as an
alternative to the -14dBn.

(iii) asd = naxinua systen deviation, = 2,5kHz for 12,SkVz channel
spacing equipaent, 4kHz for 20kHz spacing and SRHZ for 25kHz
channel spacing.
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(iv) All adjustnents (RV16,RV1,RV2,RV9,RV3 and RV5 are located within
the cantrol nodule).

1. Receiver Checks

(a) Select Receiver centre frequency

(b) Connect the RF signal generator to the Rx antenna socket,and adjust to
receive frequency. Modulate the RF input lkHz at 60g" msd, output 1mV.

(c) Check for audio level of -14dBm across the Rx 5004 line. Adjust RV15
(LINE TEVEL) as necessary.

(d) Reduce the RF input leve1 to 0,3UV PD and check SINAD is better than
1 2dB.

(e) Reduce the RF input leve1 to give 10alB SINAD.

(f) Set RVl (CARRIER LEVEL SQUELCH) fully clockwise and adjust RV2 (NOISE
SQUEICH) such that the squelch is just open.

(g) Reduce the RF input level by 6dB and check the squelch is closed.

(h) Increase the RF input level to 1nV. Switch off the nodulation; check
that the fall in the audio level is greater than 50d8.

(i) The above checks nay be repeated on the customer extrene frequencies,
if required.

(j) Disconnect and renove all test equipment.

llote: If a squelch level less sens itive than 0,3ttV is required adjust RVI
(CARRIER LEVEL SQUELCH) to the desired level.

2.Transnitter Checks

IUote: In order to nodulate the carrier signal the nanual function stitch nust
be set to Tx 0N and the PTT svitch, on t,he engineers handset, operated.

(a) Connect the wattmeter and modulation meter to the TX antenna socket and
Ioosely couple the frequency counter.

(b) Connect the AF generator set to lkHz at -14dBm to the TX 6000 line.

(c) Connect the engineer's handset to the control nodule front panel and
set the rnanual function switch to Tx ON. Se1ect Custoner centre
frequency on the transmitter.

(d) Check that the power output is greater than the rninirnun specified for
the unit, and the carrier is within 2ppm of the allocated frequency.

(e) Operate the PTT switch (to rno'dulate the carrier) and check for an
output deviation of 609" rasd. Adjust RV9 (IINE SENSITIVITy) as
necessary.

(f) Increase the AF input by 20dB and sweep the frequency between 300H2 and
8kHz. Check that the deviation (*ve and -ve) does not exceed the msd.
Adjust RV3 {DEVIATION) as necessary.
If RV3 requires adjustment repeat step (e).
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(s) The above test nay be repeated at the custoner extreme frequencies, if
required.

Disconnect and renove all test equipnent.

Talkthrough Level

connect the RF signar generator to the Rx antenna socket and the
thrurine wattmeter and moduration meter to the Tx antenna socket.

Modulate the RF input signal lkHz at 50% msd, output 1mV.

Connect the engineer's handset to the conLrol module front panel and
set the nanual function switch to T/T,

Check for an RF output of greater than the minimun specified for the
unit with deviation of 6oe. nsd. rf necessary, set deviation using RV5
on control audio board AT29O24l-.

Disconnect and renove aIl test equipnent.

Notch Filter - optional (U80 series signalling)

The notch filters and detector tuned filter are aligned in the factory
and snould not nornally require adjustnent. If, hovever, exces,siye
keying tone is present on the transnitter nodu'lation or the transnitter
cannot be keyed fron the control unit the following alignnent nay be
carried out:

1and2

The Rx CaII generator is used to provide the 297OHz tone for this test.
Enable the generator by renoving tink tK13 A-B and connecting tK13A to
the -ve line (P25). Remove link LK21 and connect the generator output
(P16) to the TX audio line LK21B. Set link LK18 B-C.

Connect the AC voltmeter to TP6 and check for the presence of a 297AHz
tone. Note this reading.

Set link tI(18 A-8.

Link LK15-IN, IK17-OUT. Check TP6 for a level 50dB down on that noted
in step(b). tink tK16-oUT, LK17-IN and repeat. Adjust Rv7(NOTCH 1) /RvB
(NOTCH 2) as necessary.

Detector

Connect the AC voltneter to TP9 and tune RV11 (2970 DET) for naxinum
output.

3

Disconnect the receiver nodule from the control rnodule. Connect the
generator output (P16) to the RX audio line (TPl1). Set link tK27 A-B

Connect the AC voltmeter to TP15 and check for the presence of a 297OHz
tone. Note this reading.

(h)

?

(a)

(b)

(c)

(d)

(b)

(e)

4.

Not,e:

Notch

(a)

297OHz

(e)

Notch

(f)

(s)

(c)

(d)
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(h) Set link LK27 B-c

(i) Check TP15 for a level 50dB down on that noted in step (S). Adjust RV1?
(NOTCH 3) as necessary.

Conclusion

(j) Disconnect all test equipnent and renove the connection between
P16/TP11 and P25lLK13. Re-connect the receiver nodule.

(k) Refit links LK13,tK16-18,LK27 according to operational requirements.

5. Hybrid Balance - optional (2-wire systens)

Eote: The hybrld circuit requires balancing for the particular 50AA line to
be used, therefore, this procedure should be carried out vith the base
station and control equipnent fully installed.

(a) Disconnect the receiver module and remove link LK21.

(b) Apply a lkHz tone at -14dBrn (noninal) across the RX 5004 line. Note the
AC voltneter reading at tK21C.

(c) Renove the AF generator, re-connect the receiver nodule and the control
equipnent. Connect the RF signal generator to the RX antenna socket.

(d) llodulate the RF input signal lkHz at 60e" nsd, output 1mV. Check tK21C
for nininun level. Adjust RV13 (BALANCE R) as necessary.

(e) Moclulate the RF input signal 3kHz at 50'r nsd, output 1nV. Check tK21C
for nininun level. Adjust RV12 (BAIANCE X) as necessary.

(e) l{odulate the RF input signal with 1kHz, ZkHz, 3kP.z in turn. Check tK21C
for the'best achievable rejection' across the audio frequency range -
better than 20dB down on the level noted in step (b).

(f) Disconnect and renove all test equipment and refit link tK21 according
to operational requirenents.
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}IAINTENANCE

Routine Checks

The Perfornance Checks detailed in the preceding pages should be carried out
at regular intervals, as operational requirenents permit, to ensure that
optimum performance is obtained fron the equipment.

A detailed log book should be kept of aII data derived fron these tests, as
this will show any deterioration in performance.

Fau1t tocation

The in-built 'local' supervisory system, contained within the control rnodule,
incorporates a number of alarm indicators (LED's), visible when the nodule is
withdrawn fron the equipment. The alarn inputs to these indicators are
combined on the logic board to provide a conmon alarm indication on the front
panel of the module. This enables the existence and location of a fault to be
quickly identified. see section'Local Diagnostics'on pages 3.12 to 3.14.

'On-site' Repair & Replacenent

Moilular construction has been adopted throughout the equipnent to siurplify
maintenance as far as possible. Any suspect nodule can be easily and quickly
removed and replaced with a serviceable spare. The equipnent can thus be
returned to service with a minimun of delay and a thorough check and repair of
the faulty unit or sub-assembly carried out under workshop conditions.

Facilities are available which enable units and sub-assenblies to be tested
under operational conclitions. Interconnection between nodules is via flexible
ribbon cables and coaxial cables enabling all but the power supply unit to be
withclrawn with the equipment operational.

Not,e: Care nust be taken to avoid danage to interconnecting cables or
connectors vhen vithdraving or replacing nodules.

Uorkshop Repair and Alignnent

A comprehensive Iist of test equipment tools is given in this section;
'break-out' connectors which enable test equipnent to be connected to the
ribbon cable outputs.

It is advised that uncler no circunstances shoulcl fielcl repairs at conponent
level be attempted with this equipment. Servicing and repairs to this level
should only be carried out by a workshop which has been fully certifiecl by the
equipnent nanufacturers (refer to page 1.3). Failure to observe this
stipulation will result in invalidation of the product warranty.
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ENGINEERING FUTICTIONS

Control l{odule

Fig. 3.,1 Control Hodule Front panel

A six position suitch is provided on the front panel of the control module
chich, in conjunction $ith an engineers handset (EHs), overrides the local
on-site control and provides basic control for alignment, testing and
colrunicating'over-the-air'or via the 50Oa audio interface. Then the EHS is
connected (via a 7-pin DIN socket on the front panel) the switch provides thefolloring functions:

POSITTOf rnrctlo0f

1 lfoRilAr

2 LINECOII

4 SQUETCH

DEFEAT

3 BROADCAST Allows connunication over the air between EHS and
nobiles/other end of link. Operate pressel to tatk
'over-the-air'. The 600a line input will not modulate
the transnitter.

OPERAIIOTI

Rornal operating position when EHS not in use. EHS
pressel is inoperative. See note (iii).

Allows connunication between EHS and control equipment
connected to 60OQ line. 0perate pressel to talk
'down-Iine'. The 6004 line input i"s nonitored on the
loudspeaker and EHS shen enabled by the TX KEy signal
fron the control equipnent.

0pens squelch to check/align receiver. Operate pressel
to talk 'over*the-"air'. The 500e line input will not
nodulate the transnitter.

5 TATKTHROUGH Selects talkthrough nrode for setting of t.alkthrough
tr evel. Operate pressel to override talkthrough and talk
'over*the-air'. The 6004 linc: input will not modulate
the transmitter.

SOUELCH

IYELLOW )

TRANSMITTER ON
(RED)

SO

TX ON

I/J

ALARIl

NORMAL
{GREEN )

MANUAL
(RED)

NORMAL/MANUAL
FUNCTION SV/ITCH

TALKTHROUGH

fllLSl=
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TX ON

Note: ( i )

Keys transmitter to give continuous unnodulated carrier
for transmitter alignment. Operate pressel to nodulate
transmitter frorn 5004 line input and adjust line
sensitivity and CTCSS level. EHS microphone is not
enabled.

With the handset connected and the svitch in positions 2 to 5
the control nodule is in'IIANUAL'node and control fron any
other source is inhibited" The receiver 6000 output is also
inhibited so as to effectively isolate t,he base station fron
the control equipnent during engineering functions (i.e.
serv icing/ al ignnent ) .

When the handset is disconnected, the nodule defaults ta
'NARMAL' node irrespective of the svitch position.

Indicates that RF power is being generated by the PA

nodule. See note.

Talkthrough mode has been selected.

Flashes to indicate that an alarm condition exists. (See
ALARMS section).

The module is in NORMAT node.

Flashes to show that the raodule is in MANUAL node.

an the backplane enab'les nsdification of the TX 0N indicator to
KEY. Ihis is nornally anly fitted on low pover option equipnent

when a PA is not fitted, othervise fault nonitoring on the RF PA

is lost).

(ii)

(iii) An engineer nay use the tHS to connunicate 'over-the-air'
overriding any outgoing traf f ic, by connecting the tHS f/tJABtt
pin on the cantrol loEic PCB to -ve. Control equipnent inputs
are not inhibited.

Also provided on the control module front panel are seven LED indicators:

FUNCTION (Colour) OPERATION

TX 0N (Red)

TiT (Yellow)

ATARM (Red)

NORMAT (Green)

MANUAL (Red)

Note: A link
shovr TX
(i.e.:
autput

AIarns

A system of alarns is provided for station monitoring and to assist in fault
diagnosis. Various parameters are nonitored within the receiver, transmitter
driver and PA rnodule with alarm information being fed to the control nodule.
This infornation is displayed on a row of LEDs inside the control nrodule. The
alarn lines are combined to generate a single alarm line to ilrive the front
panel ALARM indicator and also a STATION FAIL output at the facilities socket.
Linking is provided to enable additional TX and RX alarn outputs to be
accessed, if required.
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Local Diagnostics

The front panel alarn inclicator will flash when any of the following alarm
signals are qeneraLed:

TX forward power alarn* TX supply alarn
TX clriver alarnr PA supply alarn
PA tenperature alarur
VSUR alarnr
TX alarn latchi RX supply alarm
RX alarn
External alarm

Tith the exception of those narked thus * the above alarms are indicated on
the row of LEDs within the control urodule. The source of the alarn condition
can therefore be traced by withdrawing the control nodule and observing which,
if any, of the seven internal tEDs are Iit. If none are lit then the alarm
nust be a supply fail on one of the other nodules. This can be confirmed by
bridging the supply alarm disable }ink for that module (tK30 on the control
nodule) .

llote: (t) A discsnnected nodule vrill cause a supply fail alarn to be
generated, providing this alarm has been enabled by selection of
LK3A.

(ii) At svitch on, the ALARti indicator nill flash for approxinately
three ninutes vhile the crystal ovens warn up.

Facility Socket A1arn Outputs

The following alarm outputs are available on the facility socket:

(i) STATION ATARM - a sumnation of:

TX supply alarn
TX driver alarm
PA supply alarn
PA 0/P alarn
VS9|R alarm
TX alarn latch
RX supply alarm
RX alarm
External alarrn

(ii) DC STANDBY ATARM - Indicates that the DC supply input is

(iii) MANUAI AIARM *

being used to power the base station.

Indicates that manual node has been
selected.
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Additionally, the following subsets of STATION ALARM can be brought out by
linkinq within the control module:

(iv) TX ALARM OUTPUT - a sumnation of:

TX supply alarm
TX tlriver al-arnr
PA supply alarm
PA OiP alarn
VStfR alarm
TX alarm latch

(v) RX ATARM OUTPUT - a sumnation of:

RX supply alarm
RX alarm

Alarn Descriptions

PA Supply Alarn Indicates that the PA regulator voltage is low or that
the module has been disconnected.

PA Output Alarm Indicates that the power control loop in the PA can no
longer maintain the correct RF output power. AIso
inclicates the presence of an RF output when the
transmitter is not keyed.

Note: For the two stages of tenperature shutdovn in the PA, conplete shutdown
till generate a PA A/P alarn, vhereas partial shutdovn (3dB) vill not.

TX Supply Alarm Indicates that the Tx driver regulator voltage is low or
that the module has been disconnected.

TX Driver Alarn Indicates an alarm generated by TX driver, caused by:

cold oven
RF fail
Synthesizer out of Iock
loss of external hi-stab drive (when used).

PA Temperature Alarnr Indicates high temperature in the PA module resulting in
either 3dB or total shutdown. (PA 0/P ATARM will show
which) .

VSWR A1arm Indicates that the VSWR at the PA output exceeds
approximately 3: 1 and proportional shutdown is
operative.

TX Alarm Latch When enabled, indicates that one of the following alarns
is, or has been, active;

TX supply alarur
TX driver alarnr
PA supply alarm
PA 0/P alarn
VSWR alarn

Can be reset by tenporarily disablinq. Used only in
simple main/standby configurations.
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RX Supply Alarm lndicates that the Rx regulator voltage is low or that
the uodule has been disconnected.

RX Alarn Inclicates alarn (other than supply alarn) generated by
RX nodule, caused by:

injection fail
synthesizer out of lock

External Alan Indicates alarn signal present on external alarm input.

DC Standby Alan Indicates that the DC supply input is being used to
poser the base station.

Hanual Alan Indicates that |{ANUAL node has been selected fron the
front panel and therefore the local control inputs have
been disabled.

Pwcr Supply Unit

Fig. 3.5 Porer Supply Unit front Panel

The power supply unit houses the power on/off switch and three LEDs which
indicate the availability of power supplies. The nonitor loudspeaker (optional)
and associated volune control are also located within this notlule.

Ft llCTIOl{ (Colour) OPERATION

AC ON (Yellow) AC supply is present on the nodule

DC IN (Red) DC supply is present on the noclule

DC OUT (Green) An unregulated 24V DC output is available
fron the module

DC ON
( 6REEN }

0c rN
(RED)

AC ON
(YELLOW)

POWER
ON /OFF

LOUDSPEAKER
VOLUME

il[[ [[ [[[ [ [
[[[ [[ [[[ [ [

MONITOR
LOUDSPEAKER
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TEST EQUIP!{ENT

Note: The nodule descriptions given in Part II of this seryice aanual refer
only to lten No. and Description of test equipnent, therefore, cross
reference nust be nade to this list for fult details of suitable types.

The following is a list of test equipment suitable for the naintenance of the
FX500O series of equipnents. Equivalent types may be used where those listed
are not available, provided that corrections are nade for any differences in
characteristics .

Table 3.1 - List of Suitable Types of Test Equipnent

ftem Description 0utline Paraneters Suitable Type

1 DC power supply 0-40V, 1A

2 AF generator Marconi Tf1 101
(with output millivoltmeter)

3 variable DC load 6A at 25v; Zenith TS (open)
1,5A at 18V

4 Digital Voltmeter - philips 2517X

5 Oscilloscope General purpose Haneg 203.5

6 Multirreter - AVO 8X

7 Fletrohn Eclgeconbe peebles

I AF power neter 2ti at 8a Marconi TF893B

9 Distortion meter Lyons Instrunents 010

10 RF signal generator 0-520MHz H-P 86408

11 Marker oscillator 21,4VlHz Part No. SH10042

z1 12 Frequency counter 10Hz-520MHz Racal 9916

13 Modulation neter 0-520MHz Flarconi TF2300B

14 AC voltneter H-P 400Ft

15 Thruline wattneter 100-520l.lHz Bird 4314

16 Spectrum analyser 0-520MHz Advantest TR4131

17t' Return loss bridge 0-520MHz Wiltron 60NF50

18 50Q load(includes sniffer) 3W Stabilock 4040

19 SINAD Meter H-P 333A

20 'D' type 'Break-out' 9,15, 25 & 37 way Part No SH10087
connector
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