26th March, 1973 ‘y

SERVICE DEPARTHMENT TECHNICAL INFORMATION NO.5.

MODEL ¥CLOY7 MASTER CLOCK

DReITG 10s., 2306, 2306/1, 2306/2, Al23hls

MATERTAY, LISTS A11979 - 411958 (LARGE P.C.B.) - 411959 -
(SEALL P.C.B.) '

-

The Model HCLOT7 ds mow in full produetion but since its
introduction a number of modifications have been necessary
and these are detailed on pages 12, 13, and 1h4.

Modifications may be necessary when replacement printed
circuit boards are used but the serial numvers and

printed circuit boards already in use must be checked to
determine the method of modification necessary.

Your attention is specifically drawn to the item regarding
resistor R.27 {attached to the time dial contacts) when
printed circuit boards are replaced on earlier clocks.
Particular attention should also be paid to the pulling-up
voltage of the "S" type time dial movement since ithis was
lowered from 2U-volts to 17-volts and any engineexr visiting
an installation with a HModel XCL4LO7 should make certain that
this setting fis corxrrect.

The modifications detailed on pages 13 and 1L are
obligatory to all Service Engineers and a check must be j
made on all Master Clocks to ensure that this modification’
has been made., Should this not be so, the engineer mhst
carry out modifications as detailed, Again T would dmaw
your attention to the fact that these modificatiions aze
only necessary where a Tantulum condenser is fitted-and is
not applicable to earlier models,

Three circuit drawings have been enclosed to enable you to
recognise the various mnodifications that have been carried
out and reference to these drawings will show where the
various items have been either omitted or added since the
clock wasoriginally produced. . Brawings 12344/1, /2 and /3
give setting details of the two electro-mechanical movement.
Drawing Al1234/3 detailing the current production Model of
the 404 movement with the modification referred to pn page
12. Drawirng D2306/2/G shows the genevral wiring of the
current production model,

Eneclosed also is the siandard instruction booklet supplied
- with each Master Clock for instructions te the wuser.
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MODEL Xclko7 MASTER CLOCK

¢

TECHNICAL AND SERVICE INSTRUCTIOINS

é%ge 1 - Specification, operation, Power Supply.
Page 2 - Slave Clock Drive Circuit.

Page 3 - Pendulum Drive Circuit.

Page 4 - Advance/Retard Operation.

Page 4- Mains Failure Opesration.

5
-9 Fault Finding.

Page 6

.Page 9 -~ clkolst Half-second Movement.
Page 10 - S-type Time Dial Movement.
Page 11 - Stripping the Clock Down.

Page 12-14 Modifications.
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MODEL XCLOT MASTER CLOCK

TRAWINGS . MLA 11979 Material list.,
= 2305 /1 Physical ‘Layout Drr.
2306 /2 Thetrstienl Cireuit Diasgzam.
g + -
SERCIRTCATION, ACCURACY 3 15 5 [Month (¥hen correctly

acs

OUTPUT t~ Togulzi d) Polarised pulses of
Rih~viits for 1 second every
minate or 1 Ssec, every 2 secs.
for advancing.
Max. clock load for a standard
systen 800 milliamps or 100
stondard 3,000 ohm cleck move-
ents.
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TR \ °
PREER BT e Transformer/rectifier operated
from Mains voltage of 100-125v
or 200-250v and sealed nickel
cadmium batterics foer use during

mains failure.

AVATLABLE STANDBY :— 6 hours minimum with batts. fully
PERTIOCD OF BATTEERIES charged.

OPERATION OI' MASTER CLOCK.
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Briefly the operation of the clzck may be deseribed as
follows -~ The pendulum is in on electromagnetically self
maintaining circuit vaslve an intesrated 01r01it amplifier in
z- feedback loop, the Freguency of which 15 ceubrelied by +the
pendulum itself. Pulses from the feodback loop are fed to
a CLOLY wovement at dixbervalds., This mobor smles o
intervals which in turn cause two
alternate minuntes -~
ge—-over conitacts en the
control the polarised
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pair of contacts at n
relayo RL1 and RL2 to p SEs
dependant upon the positi
pilot dial movement. rhﬂs R 5
sudb circuit. In the event of mains foilure scaled Nickel—
admium eells take over the systems operation and will
ceptinue to drive it few at leass 6 hres. after which they will
automatically ecut off to save beins over discharged. Facili-
ties arc also included with the master clock to advance the
clocks by means of an astable multivibrator controlling
the relays RL1 and EL2 and by cutting off the impulses
driving the stepping motor the cloecks may be retarded.

L5

-4

Refer to Drgs. 2305/1 vand 2306/2

POVER SUPPLY
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Under normal conditions power to eperate all but the
pendulum drive circuit is obtained from the transformer/
rectifier circuitry, the pendulum drive eircuit and contact
movement drive circuit however are always fed from the
secaled Nickel Cadmium batte*y, which is trickle charged
frem the transformer /rectifier careuit; te ensure a stable
volltage to these imporband circuits. Witn the batitery in a
fully charged condition an ammeter connected across ithe battery
fuse clips should read 5 mi charge rate.

Contd/noooabb



Now referrinz to drg. 2306,/2, it will be seen that batt. .
~ve feeding to the small P.C.B, via SK2 Pin 13 is commoned
to the rectifier -ve (i.eo D13 & Dik) which are fed from
the transformer via SHZ Pins 18 zud 15, The followins
cdescription wiil therefore refer 2 tha system -~ve rather

than sseparate bast. or trans. -v2 as they are common. The
babt +ve is fed wia the Fuse F2. 1.5 amp, to 52 pin 16

and thence to the small P.C.B.. tnreugh P.N,P. transistor

: VI8, which may be considered az conducting permanentliy
“umder normal conditiens, to selder pin € onm the Small F.C.B.
#This then feeds to solder pin C on Lacvge P.C.B. and thence
‘to the collector ¢of N.P.N., transistor VI'1, This acts as a
voltage regulator circuit feeding 2 corsvant 12-volts to

the integrated circuit IT.C.L. drivirzg the pendulum,

f
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SLAVE, CLOCK DRIVE,
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T=2e contacts on the CUO4 movemen?: pick up a +ve frem
the traunsformer and rectifier D11 and Di2 wvia relay RL3,
solder pins E between boards and SX1 pin 4. The other
cireuit fieeds via SK1 pin 7 to the base of transistor Vi7.
This Jransistor passes current via K1 pin 5 to the centre
of the Change-over contacts on the !S!' Type Pilot Dial
movements. The two outer contacts then altermately pass the
current from VE7 via SX1 pins 6 amd 8, solder pins D & F
between P.C.Bs to relay coils RL1 and BL2.

MNow the centre contacts on relays RL1 and RL2 are fed
via polder pins Q & R, and A & B to SK1 pins 9 & 10. "Tuese
thex feed the coil oif the Pilot Dials '5! type movment and
the glave cloclkks. The baclk contacts on beth relays are
connrected to -ve and the front contacts via contacts on
RL3 to the transformer/diode +ve. Hence when both relays
are de-energised both slave clock terminals P & N are connect-~
ed to -ve bub when either RL1 or RLZ pulls up, as they will
do when the contact ocn the 1 min. contact movement make,
either the P or N lead goes to +ve and hence the slave
ciocks and pilot dial advance one impulse.

Now as the !'S!' type movement does not advance until the
drivi::y impulse is removed, the C/0 contacts om the 'S
type pilot Dial Movement will not change over until all the
slave =:locks have advanced and the driving impulse has been
removel, The change over of these conbtacts will then prime
the circuit to the other Relay (either RL1 or RL2 dependant
upon which last pulled up) and the next time VTI7 is
switched on the appropriate relay will be energised.

As a matter of interest the diodes D7 and D8 are used
for suppression of tramnsient voltages from the slave clocks,
so protecting the contacts of RL1 and RL2 against burning
due to arcing.



PENDRULUM DRIVE

Tyro pormxn nt rod uagnets are associated with the
pendulun rod, these being mounted on a brass block secured
to the penduvlum rod by means of a dowel pin. These are
positioned to enter two coils (71-31-8 on 2306/2) wmounted
to each side of the pendulum rod., The Left-hand Coil or
Piclk up coil is used to sense the dirsciion of movement of
the pendulum and the Right-hand coil to drive the pendulum
as follows -

With the pendulum at rest or moving to the left the
drive coil bas a swmall currenb fed throwerh it from T.C,%.
Pin 10 and R6 (this current is in the order of . 100 microamps).
The current produces a magnetic field around the drive coil
which is of the same wmagnetic polarity as that of the inter-
acting end of the Right-hand rod magne®. The oendulum is
thercfore repelled towards the Left. &l

Having reached the left-hand extremity of its arc the
pendulum will then start to move towards the right which
causes a voltage to be induced into the Pick up coil by the
L.eft-hand permanent magnet. This will. then cause the
integrated circuit to switch off and hence the drive and
magnetic field collapses and the pandu*um moves. freely
from left to right. On starting its movem@nb to the left
‘again the drive coil rvepells the pendulul and the whole
cycleis rtTepeated. :

Once the pmendulum has been given a slight push to
start it, the whole procedure will be self waintaining and
the peﬂGULUH will-continue to swing as long as the voltage
is applied to the circuit, ; :

In addition to controlling the current passing through
the drive coil, the integrated eircuit is also used o
conbrol the cirecwit consisting of Transistors Vi2, VI3 and
VT4 which drive the 1 minute contact movement. Regarding
this circuit, it will suffice tc say that it is used to
provide pulses of alternate polarity a2t 4 second intervals
to the movement, these pulses being of approximately 2y
maximum amplitude and are derived from the charging and
discharging of capacitor C3 through the 1 minute centact
movement. This movement is in fact 2 % minute CLOL move-
ment with the hour pipe removed, leaving just the minute
spindle, To this is fitted 2 tufnol wheel with a silver
pin screwed into it, This silver pin makes contact for
one sccond between two finger springs at one minute inter-
vals (i.e.) at each revolubion of the hlﬂube spindlc.
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ADVALNCE/RETARD OPERATION.

- n Bp he e e S o Sae B (O A e e S e mm Pw e v e e

Having dealt with the maiw circuitry vused to control
the clock system during normal mains operation the only
remaining part® of the circuit left is that for advancing
and retarding of the clock system., These operations are
undertaken with the aid of the adv./ret. switch and the
01rcuLtr] asgsociated with transistors VT5 and VT6.

To reward the cleck systen the adv, frel. swibch is
noved from normal to retard which reverse biases the base
of transistor VI2. This will stop any further pulses
being generated to drive the 1 min. contact movement and
hence no fuxrther output pulses to the slave clocks will
occuxr until the switch is returned to its normal position,
whereuvpon the movement restarts, : '

.o oG -

To advance the system the adv./ret. switch is moved
through the retard position to the advance position. This
in fact stops the 1 wmin. contact movewment as for retard
and also switches the astable multivibrator circuit VTS5
and VL6 on to the base of VI7. This caused the relays RL1
and RL2 to pull up alternately for 1 sec. ‘every 2 secs.
as if the 1 min. contact movement contacts were being made
for 1 sec. every 2 secs. This rapid zdvance will continte
untill the switch is returned Ho the retard of noxrwal
p051ulons. Lo 5 : £

It should be noted that the +ve feed for the multi-
vibrator eirewit is only obtainable wia RI2, solder pins
G, angd the zectificr diodes DIl & D12 on the smaill P.C.D5.
hence i€ there is a mains failure the clocks cannot be
advanced until the mains is “estored. This ensures that
the battery is nct repidly discharged by advancing the
clocks for long periods.

MAINS FAILURE OPBRATION,
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The description above is of the operation of the basic
system during normal mains operation. If however the wmains
should fail the system will operate as Tollows: -

When the mains is switched off mo change will be
noted in the operation of the master clock for at least
6 hrs. The supply to drive all the mains circuits is
obtained from the built-in Nickel Cadmium 24v Battery.

fs previously discussed the pendulum and 1 min.
contact movement drive circuits are fed from the battery
via transistor V8. This is usually conducting but under
conditions of mains failure this will not alter. However,
relay RL3 will beconme de-encergised as its coil is fed
directly from the transformer secondary. The change-over
of RL3 21so feed Batter +ve VI8 to the contacis on the
1 min, contact movement and also to the relays RL1 & RL2
The contacts of relays RLI & RE2, which feed the load,
pick up their +ve direct from the batfery +ve terminal via
SX2 pin 16, Hence the system will continue operating
satisfactorily so long as VT3 continuves to conduct.
contd/...



The base ef VIE 45 4 fed with current to make it
conduct by transistors VT9 & VTI10 which are arranged in a
voltage sensibive circuit that effectively senses the
battery voltage and switchies off when the battery reaches

a potential of 22-volts. Once this circuit has switched

off and VI8 is switched off, it cannot re-start itself

until the mains is re-applicd as Vt3 switches on VT9/10
cigouit and vice-versna, Only a voltage pulse from the mzins
can re-svart the circuit and hence reiove any danger of over
discharging the battery and so causing damage to individual
cells, S

N AN

The switching™off
to cease swinging - although it will %ake several hours for
the oscillation to completely die away. The 1 minute
contact movement will fail to operate and the relays will
fail to pull up. Hence no power will be supplied to the
clock until mains is restored.

df VTH will in fachk cause ithe pendulum

Yith regard %o the battery, this consists as stated
.previously of sealed cadimium cells arranged in 2 - batteries
"of 10 cells each. They have a capacity when fully charged
of 500 milliamp hours which is adequate to operate thne
system for at least € hours under conditions of wmains
fajilure, The cells are noryally being trickle charged at

a rate of 5 milliamps by the hirhest voltaszo tepping on the
transformer (i.ec} SK2 pim 13 B9, B2l SE2 pin 16 ond

thence to the +ve terminal of the battery.



6

P Os B b PP B Gen She B G e WD T WD s P e Sed W G e e TN D e T G Bo e Ms v B8 S s San CID S Bmo AN B tam S B P e

The faults within the master clock can be diwvided
fairly easily into four categosries as follows:-~

1. ELECTRICAL where a fuse may have blown, the transformer

~~~~~~~ or the batteries may be damaged.

v DY N ST b

;%E:z?@?:&§9§é§£9é& where the contacts on the above

a movements have become worn or relays RL1 &

‘ RL2 have worn out and require replacing or
a plug to one of the P.C.Bs has become
damaged.

2,)

3.) ggggggoggg where a fault has developed\with one of
; the circuits on the printed circuit boards.

L.) MECHANICAL where for example the-CLOL type 1 minute
~~~~~~~~~~~ contact movement or the !'S' type pilot dial
movenent have become worn or damaged and
fail to operate satisfactorily

The following information is intended to assist service
engineers in deciding which part of the master clock is at
fault and therefore enabling them to either replace or repair
the offending item on site.,

To service a master clock it will be necessary for the
engineer to understand the foregoing description of the
cireuit operation and to be able to interpret any meter
reading etc. he may obtain on site, with reference to the
circnit diamgram 2306/2.

VOLTAGE RFEADINGS & OTHER TESTS
WITHIN THE MASTER CLOCK:-
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1.) These are with both mains and the internal battery
connacted into the system.

Battery Voltage - measure at terminal block at R.H.
top of backboard - 28-volts
N.B. check battery fuse is 0.K.

Transformer Secondary -~ measure between fuse on top of
transformer and SK2 pin 14 2h-volts
SK2 pin 11 35-volts
Ne+B. check fuse is 0.K.

Having checked the two pover supply units are O.K. the
appropriate voltages on the P.C.B. assembly may be measured.

contd/....-.

AC
AC
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Firstly connect the V/M ~-ve to solder pin H and check
that this is in fact carring the system common -ve by firstly
probing to Battery +ve and then the transformer secondary fuse
- in each case the V/M should read 24-30 volts if so lead H
is OX. and this point may be used as a negative common for
V/M measurements,

a) V/H -ve to H 4+ve to G recading should be 2Lvolts D.C.
If no voltage is prasent check if BL3 is attracted, if it
is diodes on P.C.B, are faulty ~ Replace P.C.Bs. If RL3 is
de~energised check continuity of SX2 particularly Pins 1h &
15 ~ recheck transformer secondary fuse.

b) V/i1 ~ve to H +ve to E V/M reading 2Lvolts D.C. If a)
was 0K, and RL3 is energised check for dirfty contacts on RL3.

76) V/M -ve to H +ve to C Y/l peadine 27velts D.C.. IF no
readine check veltage with 4ve of V/F to emitter to VIS in
pmall P.C.B, -~ this should be 28valfs iF not check continuity
from battery +ve to pin 16 S42 on small P.C.B. If VP8 cmitter
reads 25volts but no volitage appears at C with the mains
connected to the Master Clock then @ fault lies within the
Mastexr Clock voltage sensing circuit - Replace P.C.B. Assembly.

2} Loss of time dial and Slave Civcuitb.
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d) V/11 +ve to E -ve to D Remove Slave Clock fuse. Make
contacts on CUO4 movewment (with sScréewdriver tip of other
metailic instrument) and either the first or second impulse
should give a V/M recading of 2hvolts D.C. transfer V/H -ve
ve F and next impulse should register on this pulse,; the

following pulse should not.

If no impulses are ohtained on either pin ensure that a
good contact is being made to the finger springs, that +2L - -
volts is being fed to one of them (V/M4 -ve on H) check
continuity of SKI pins 4, 5, 6, 7, 8, checlt 1St type Mavement
Change-over contacts - ensure they are mot worn awvay, pitted,
dirty or otherwise open circuit - if necessary reset them.

If @311 is 0¥, suspect VIT on P.C.B, and change P.C.B. Assembly,

If impulses at only -ve pin are present suspect the !S!
Type Movement or the Spring pressures.

If dmpulsing is erratic with pulses to both pins D & I
simultanceously - suspect the !S! Type Change-~over contacts
and replace if necessary,

N.B. It should be noted that when a voltage is present at
D, RL.2 shcould encrgise and when present at F, RL1l should
energise. If they do not, then the relays should be examined
for posible failure - replace if necessary,

contdy . ...



e) V/1i ~ve to H +ve to & should give a reading of 2hkvolts
every other time the contacis con the 1 minute movement are
made, a similar reading should be ottained on B on the
alternzfe iwmpulses. If weadinegs are pob obitained, buk relays
RL1 and RL2 are energising slternatety then the contacts on
al lcast one of the relays have become worn or pitted and
shiould if necessaxy be replaced.

= Vith a V/Ii connected between -A aind B alternzte polardity
pulses should be recad on the V/M the successive oncratlono of
the contacts cn the 1 minute move'ent

5 ~

) Check aperation of the "ALdvancing" olrou1t Put the
switch into the advance position and ensure that pclarised
iwpulses of approxima ely.l sccond cduration; every 2 seconds
appear at the slave clock terminals but only when . the mains
is switched on.. If no rapid pulueu pecur oaock the Adv. /Ret.
switch is not dirvy cr Fauvlty and 1f :this is OK. replace
P.C.B, Assembly, ' :

Having discussed the sections of the Master Clock that
may be ‘considered as the slave clock circuitry we now come
to that part which 'is reoponolble for the tivie keepiuz of the
system i.e. the pendulum drive circuit and the Stepplnb
Moter (CMOQ) drlve cizcuit.,

Uheero tae pessible faults en the'f626301ng section
made it dlff‘lcul+ tae list pos 1b1e'faults_and ‘cures, this is
ther sasier For *his part of the cirecuit: ﬂnd deualls are
given as follows:- ' = e : e
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PIUDULUM STOPPING, 'ﬁlf'

1) Pendulun will not maintain ifself in wobtion.
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Check that the permanent magnets ¢ arc not cﬁtohlng on
the coils as they enter and leave thewm.: Checlt that there:
are neo cther obstructions o the: pendulum ﬁadombly and ~that -
the suspension spring is in good ‘eondition.  If all ds
mechanically sound check that voltage is available at solder
pin C as in C) obove if so then check that the screws and
nuts holcding the solder tags from the pick-up and driver
coils are firmly screwed home, tighten if necessary. If all
the sbove fails to find the vause of the problem take off ome
lead of the Pick~up and Drive Coils and wmeasure their regiss
tance - this should be about 5000 - 6000 ohms - replace coil
if necessary. If the fauly is5 still rot found, chanpo the
F.C,B. Assembly as it is likely to be a onmponent fault,

2) Pendulum is maintoined but not(CLOL) Stgggééé Motor.
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If this movement fails to operate, the three possible
faults are,

a) Movement ditself,

b) Interconnection plug or lcad between P.C.B. and
Movement,
c) r.C.B8, Circuitry.

corrbe L5 0.0
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CONTACT PIN h'HICEI,\

BENGER SODRINGS. . @
- i \
=
FINGER SPRING INSULATION

STLVRR DIM e
SILysk BEN._ .
¥

“POLE AND COIL 20000

4

Py

8 B,A. FIYING S

IMPORTANT

Do _No¥® o1l BRAGS PLYVIERL
DBEARINGS

et

1) Align comtact finger sorinzg by the 8§ BA fixing scraws.,
Thoes& should make and braak simultaneously and be clear

_of each other and the contact pin whaeel.
t -

2) Set contact- pin wheel by mzans of grub screw. It
should not be possible on the impulse prior to
contact, for the silver pin to jamb betwéen finger
spring and insulation. Ensure that finger spring
insulation sits firmly on silvex pin, but drops
cleanly off insulation on contact impulse,

3) Set finger spring tension to give sufficient tension
to return springs to steady pin without wundue bounce.
This gives contact pressure of approximately 3-4 zrams.
NO NOT OVER TENSION,

It) Ne-check settings 1 and 2.

BE TN S OF WMeT AEACT L iaih. G ORI T VO T
AFTER SERIAL N2 2.2 28 =
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THRORTANT
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CONTACT PIN T.‘."H;)EL\

FINGER SPRINGS._ -
' \
FINGER SPRING INSULATION e

SILyER BN .
—
POLE AND COIL 30Q0n

8 B, A, BTUING o ue —51

DO NOT oIl BR\SS PLYVHERT,

: = BEARINGS

w

v 3

!
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- ,

: 1) Align contact finger springs by the 8 PA fixipe scr
: Thase should make and break similtansously and bes ¢
: oY each othsr and the contact pin whesl.

s - :

: 2) Set contact pin wheel by means of grub screw. It

DETRLS OF 500B. XEe4om \MiN, CONTACT jneos

should not be possibls on the immulse prior to
contact, for the silver pin to Jamb between fin
spring and insulation, Xnsurs that fingor spri
insulation sits firmly on silver pin, but drep
cleanly off insulation on contact impulse.

3) " Set finger spring tension to give sufficient te

g8

ng
3

nsion

to return springs to steoady pin without nndie bovnes

This gives contact pressure of approximately 3-
DO NOT OVER TENSION, -

L) Re-check ssttings 1 and 2,

4 grams,
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*irst2y checl: the movemsnt by operating the rotor
. 1y by hand (uu for adveucing or retarding a standard
C4:h rovemensy) - Check that th: mevemsnt is not tight or
Dindinz or dirty. If the movewrent ceems satisfaectery, with-
des; socket SK° from the pinc o the P.C.EB., and check the
T he coil (L batlyizen Pins 1 and 2 on the

t 13 be nOMO oling approximately orior to
s2rial nuubexr 2227 and after this number 200C chms. Irs
i c is O.X. examine the co
cgnt=ct with dhe pins om Gt
eri
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t o cusure it is making good

2]
2.C.B. anéd wnbon csabtistied,
2

reriacue sthe soclket, If the movement still fails to operate
put V/M probesg into the top of GHZ pins 1 and 2 when pulses
of alternate polarity at # second intervals should be noted.
<t will rot be possible however Vo read the full voltage
doflection on a volt meter since uhe volt meter will not
anttein full sonle deflection du to tite short nexriod of the
puaiss,., Xf the wovenent sLill fajls to eperace the P.C.B.
ascenbly should be changed, :

G40 MOVEIMENT
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As stated prnviously the CLOL movemant is propelled by
the charging and discharging of condenser C3 which provides
a2 polarity reverasal pulse to the movement coil. The movement
shoulid drive and 1ift the contactas springs at a minimum of
15 voltas., The air gaps beitween armature and pole face are
sel during manufacturs - under no circumstances must these be
altuered. The only adjuslment provided on this movement is
to vary the back-lash betweoan worm and worm whaeel by the two
magnet fixing screws. This aﬂjustment should give the minimum
amount of back-lash possibie, without causing stiffress, since
excassive back-lagh can cause the contacts of the CUOY movemen
to re-mnake after breaking, and as a comsequziicse the S type
movement and clock circuit will gein,

It i3 also impoviant that the £ly wheel is kept free
since this abzorbs flutter froom the armature and dampens

hacgk-lash, On no account shiould cil be applied to the fly
wheel bearing since this will eventually coagulate and ceuse

Sy

Should it be necsssary to check the movement, remove
the two magnet fixing screws and withderaw ths worm from the
spigot spindle, Check the fly wheel for frecocdom, clean and
re~o0il the spigot and nylon worm bearing using 2 sped of light
0il cnly and re-assemble bearing in mind the above remarks on
back-~iash,

Chesk contact settings as per deawing| A.12344 /2,
‘e 2bove remarls also apply to the slave clock movements
ghould they also requirc servicing, since these movements are

similor in coenstruction. In the case of a slave dial move-
nent & 12 %o 1 gear is fitied te operate ths hour hand, tke

’y
Conbd/oa«..o-ooo.eaaae



Back Stop o Front Stop

Driv;ng Click

Brdss Bracket : \\

Arm. Back Stop

.
, j;a;///TOP Spfing (l)
= %)

Adiusting Screws

30 Tooth Tufnol
Lo Cam

Bottom Spring‘(L

Ratchet Whe:

. Bottom Spring {2) :
/ Ebonite'Blm
Caq Followesxr |
: ‘ Armaturs (
= T “\\\\£;>ii\\\\>\Pole
e T

Back Tron ‘Cam Face # (17vplts Energis:

'Ebenits 3Block Contact (Fixed).

1) Sat Bottom spring (1) with sufficient tension
to return spring to bottom of Tufnol wheel
tooth only. -

DO NOT OVER TENSION

2) Set Top Spring (1) to 20 grm measured at
- contact Set contact gap at .010" - 0150
(10 - 15 Thou).

3) ~ Adjust 30 tooth cam by the grub screws

4)  FEnsure that cam follower falls cleanly to
bottom of Tufnol wheel tooth but does noi
touch cam face when back lash is taken upe.

Check that cam follower doss not ride up
tooth face and reduce contact gap.

Brass Bracket Contact

5) Set as for Ebonite Contact excluding item 3
but with contacts made when Ebonite Block .
Contacts are broken. Use contact block N
adjusting screws for lateral adjustment

6} Check that both followsrs do not touch ratchet
. wheel,

* Amended 15,11,72 17-volis was 20,
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Back Stop . Front Stop

N

Brass Bracket

///Driving Cliek -
j;a, Nrm. Back Stop

AdZusting Screws.’ 1 Top Spring (1)
o l) s
\ "7 _Dottom Spring (l

Tension Spring
Top Spring {2)— |

e

. Boiktom Sprin%/ifz//;////,
Caq FTollowax |

Back Tron ‘Cam Face # (17vplts Energisi:

Ebonits Block Contact (Fixed)

1) Set Bottom spring (1) with sufficient tension
to return spring to bottom of Tufnol .wheel
tooth only.

DO NOT OVER TENSION

2) Set: Top Spring (1) to 20 grm measured at
~ contact Set contact gap at .010" -~ ,015"®
(10 - 15 Thou).

3) ~ Adjust 30 tooth cam by the grub screws

4)  Ensure that cam follower falls cleanly to
bottom of Tufnol wheel tooth but does not
touch cam face when back lash is taken Tpe

Check that cam follower doss not ride up
tooth face and reduce contact gap.

Brass Bracket Contact

5) Set as’ for Ebonite Contact excluding item 3
but with contacts made when Ebonite Block
Contacts are broken. Use contact block
adjusting screws for lateral adjustment .

6) Check that both followers do not touch ratchet
- wheel,

* Amended 15,11,72 17-volts was 20,
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* This movemsnt is dmpulsed from relays RL,1 and RL,.2 at
ne intervain, Bralic operalticn of this movemen’: will cavse
thferont time-keeping of *the clock circultv since it dis used
the
1

to p ‘ovide polawily veversal pulses to external clocks,
Thz movewmens agcnmature should enzrgise at 17 volte and when set
Ccrresiiv this filgoge will provide sufficient drive veo LiTih fthe

2 L . <2 -
CONVEaEST S "h"_i.nﬁ Se

Shtould dis-arrangoment hgve talken place, check the movement
TYollows: Firgtly check for minimum back-~lash between the

25

bacl: stop cliclk and fthe ratce hb whesl, This can be adjustisd by
the d”“V¢W° Cll"h front stop \spa drawing M, 12344 /1), so that
ihe bask 23 in the tooth cn each impulse. Check
this ser‘lng x““nd the whole of the vatchet wheel before
tightening ithe frunit sliop securing screw., Sel the armatiure

back stop to enable the driving click to tzlkke 1,1/3 teeth on
impulise. The armature should mate with the pcole and back

iron faces simultaneously wilth the armature touching the armaiurs
baclz stop, To effect this adjusiment remove the pole fixing
screvw and slide the back iron after slackening off the two fixing
screws under the movement ccil., It should be iwmpcessible to

oc m the armature after this adjustment has been correctly
ca2rried out neither should the armabtzre touch the pole and back
iron foces Ffirst and then rock on to the arw2fure back ston,

Lfter setting the movement as above the tension spring
Jusier should be set so that the movemenlt just energises at
olts. (See drawing A.12344 /1 for contact arrangement sernilings
e pivots only with one spot of oil pexr pivot and on no
ount 2pply oil to the ratchet wheel or +tufnol cam faces.

ceil wesistance being 3000 chmis, and the movement uwill drive down

to a velbhases of 12 volis. In this case the lywheel bearing will
. . . ) Y

vaguire oiling {(Sparingly).
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Before proceeding with majox atripping of any units the
maing supply to the clock should be switchad off and the internal
battery disconnected at the top rignt hand terminal block.

A
1), Removing P,C.B, Assauwbly

L
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# a) Remove pendulum by raising slightly and bringing the

top 'part of the rod forward to clear the psndulum mount, {tlem

digengage cach permanent magnet from its associated coil. On
later models a trarcsit bracket has been fitted across the

- pondulum mount and it will be necessary to mcve this to remove

the pendulum.
B) Remcvs sockets S.K.l and S.%.2 at the tep of iho B.C.B.
c) Unscrew nuts to allow the removal of the leads from the

P.C.B. and the pickup and drive coil. - Remove plug in relays.

= d) Unscrew the six weood screws securing the P.C.B. Assembly

tbgether with the two U B.A. Screws fitted behind relays to

rolease the complete assembly from the back--board. N.B., Do HOT
Loss tla P.C.B. Packing pieces when removing ths wood screvws.

2) Removing the Pilot Dial and S. Type Movement

-‘o-—-.r—.-—...—.—-—...m—.--....-—.u-»...-.-.--.-n...—-—--—g-...u.m—..-._......-.—-.‘_ - —am e

a) Remove the bezel from the dial by pulling forward - this
is only a push f£it,

b) Unscrew the grub screus in tlhe minute hand and pull off.
c) Pull off the hour hend.

d) Unscrew the dial - 8 B.2, screws top and bottom,

e) Unscrew the three screws in the false plate supporting

the meovemsnt during the unscrewing of the 3rd screw.

Tha movement will now hang freely on it¢s interconnecting
wires, with the false plate held in placo by the rubber packing
pieces. If the movement is to be completely removed disconnect .

" tha S type ccil from tha torminal block on thes back-board, and

remove the wires attached to the S type contact assembly.

‘2) Removing the cliolh Movement

- o o o s wa mm e S e v 5 e s Sus B et Sed Wb Wem SUS 0o Pu eme fav Gon

a) Having exposed the movement by removing the pilot dial
assembly as above, remove the pillar used to support the S type
mowvement,

b) Remove the three fixing screws in the movement cornera.

bRotating the tufnol wheel to gain access through the cut out.

The movement wired to the socket S.K.l and the S typa
movement will now be free and able to be romoved from the clock
for easiexr access,

Oontd/........--.
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MCDIFICATIONS
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Prior to sellal number 20192 the § t}pe contact agsembliss
were mounied on one block forming a change over contact arrangq-
mer?t. After this serial number the assemblies were fitted
separataly being diametlvrically oppcsed as shown on current
prolﬂclion drawings., The S type coil was also changed from
880 bhms to 46) ohmg to provide increased drive. A Sub
P.C.B. was also added at this date (drawing 4.12098) shown
in ite bottom might hand corner of drawing 2306/2/E on the small
P.C.B. togelther wiih resistor R.27 (attached to the time dial
contacte) te limit the base curreni on transistors V.T.1l1l and
V.T,12,

This sub P.C.B. was fitted to the soldervag connections

‘for the octal base relay on the bottom right hand corner of

+he cmall P.C.B. and was added to reliesve the S type mov enmnsnt

contogiss of R.E.1 znd R.1.2 relay load current. It was sub-
. sequently found to be unnecessary however and was removed

after serial number 2221 togeiher with resistor R.27. At thias
stawe diodes D.15 and D.16 were reoversed on the octal base

' 1*1ng and V.T.7 was also changed to a B.F.Y.50 itransistor.

: Notg-

Yhen 1tt1ng replacement P,C.B.'s always check that resisto
R,27 has bean vemoved from ths S type contact assembly.

Relays R.L.1 and R.L.2 will not operato directly from the S type
~movement with resistor R.,27 in cixcuilt,

To provids increased power to operate the C4LO4 movement the
coil resisitance was changed from 3000 to 2000 ohws after serial
numpber 2228. The contact pin was also alfered to 2 position
nearer the centre of the tufnol wheel 1o relieve the movemeny
of excessive contact pressure. '

From sorial number 2266 condenser C.10 will also be fitted
to further increasc the power to the LO4 movement although this
change in power is marginal. HMinor altorations have also been
mads %0 the smwall P,C.B, with the addition of R.29 to limit ths -
base current of V.,T.9 with the addition of Diode D, 18 to prevent
reverse current through V,T.10 when V.R.1 1is inadvertently
roeduced to zero ohms,

OPERATING AND GENBRAL INSTRUCTIONS
These Bre coniained in a separate maintenance and instal-
laticon Guids Booklet supplied with each unit and contain instruc-
tions on the setting up end general cperation of the svatem, foxr
use by the user.
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Faults have recently been discovered on a number of Master
Clocks fitted with Tantalum capacitors where transistor VT8
Has failed. The Failure can be listed in two categories.

(1) Short circuiting of the base/émitter Junction causing
over charging of the nickel cadmium cells.

(2) Open circuiting of the collector emitter causing
complete failure of the 4O4 movement.

S e = e 0

The normal charging rate of 5 mA. is limited by xesistor
R.23 and diode D9. Should Transistor VI8 go short circuit
between base/Emitter a charging current of some 300 milli
amps can occur via diode D17, through the base/collector of
VIT9 in the reverse direction consequently shorting out the
current limiting resistor R.23.

This will only occur on P.C.B.'s fitted with Tantalum
Capacitor C9 between Serial Numbers 2136 and 2257 since
diode D17 was also added at this time without R29 baing
fitted, It should be noted that this fault can occur in
service without being detected until the battery eventually
fails.

B Goe mem Gop bom b

Should the collector/emitter of VI8 go open circuit the LOL4
movement will immediately stop since the battery circuit
from socket pin 16 has been disconnected. Check VT8 by
shorting collector/emitter and the LOL movement should again
rotate. Both these faults have been attributed to a high
voltage appearing at the base of VI8 and as a consequence,
on all Models producted after serial number 2257, resistor
R29 has been fitted to limit the base voltage of VI8. This
resistor (2K2 *-watt) will of course limit the current
through diode D17 should VT8 emitter/base go short circuit

and therefore overcomes the two problems previously described.
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MODIFICATION FOR THE FITTING OF RESTISTOR R29

Firstly check ths charging rate by removing Fuse F2 (Located
near the nickel cadmium cells) and insert a milliammeters.
Under normal charing conditions this should read approximately
5 milli amp, IXf this is excessive check transistor VI8 for
short circuit between the base/emitter junction.

Chgbk to determine if Tantalum Capaciltor C9 is fitted, this
being the small globular yellow capacitor with a purple band
fitted at the bottom left hand of the small P.C.B. between
resistors R19 and R22. If this has_not been fitted it dis
unnecessary to carry out any modifications.

After Serial No. 2257 Diode D17 has been fitted together with
Resistor R29 between Diode D11 and Rasistor_RZO across the front
of the small P.C.B.

Aftor Serial No. 2270 Diode D17 has again been fitted in the
original position of D10 with Resistor R29 across the rear of
the small P.C.B. Also from this Serial No. Diode D18 has been
fitted at the rear of the small P.C.B. to prevent z high bace
voltage appearing on VT10 should VR1 be acidentally altered

to zero okms. Also added at this date was Capacitor C10 to
give added power to the 404 movement. After Serial No. 2257
no modification is therefore necessary.

Between Serial No'!s 2136 and 2257 and on some recently supplied
P.C.B.'s Ffor replacement purposes where C9 has been fitted,
Diode D17 has been fitted in the original position of D10 (now
obsolete) at the top right band of the small P.C.B.

If Resistor R29 has nos been fitted, a wire 1ink has usually
been fitted across ths rear of the P.C.B. to connect Diode D17 -
to the junction of Resistors R19 and R20. Remove the positive
end of Diode D17 from the P.C.B. and fit a 2K2 +-watt Resistor
in series with Diode D17 as shown on Drawing SERV/5/1 across

the front or the P.C.B. which will then connect Diode D17
through this Resistor to the bottom of Resistor R20, =

After carrying out these modifications a check should be made
by disconmecting the main supply when Relay R3 should de-energise.
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f[ODIFTCATIONS

It hae been found during the past two years that
Master Clocks have been despatch=d over an unknown
veriod with incorrectly set battery cut out
potentiometers. 1In all cases these are set to cut
out at too high a voltage.

If this is found in the field the potentiometer
on the small F.C.B. may be re-adjusted by dis-

-gonnecting the. slave clock circuit and replacing

by a resistor, drawing a current of approximately
three quarters of an amp (30 - 35 ohm). This

will rapidly discharge the battery since it is

of a relatively small ampere hour output and the
battery voltage will gradually fall. Set the
Master Clock to retard with the silver pins on

the 1 minute contact movewent made. This will
energise "the output relay. Turn the potentiometer
on the smwall V.C.R. fully anti-clockwice: and
switeh off mains supeply and wait until the battery
yoltage reads 22-volts. Slowly turn the pot
clockiwise until the output relay drops off. The
potentiometer is then correctly set for the

system to cut off at ite correct voltage lovel.

et B e o o b o -

NOTE s

Please add this page to your Service Manual
for the XCLO7 Mastexr Clock.



