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1. GINTRAL

Three types of

( i ) Haster
( ii ) tntuster

belIs

THI rqASTtR CLOCK

T & N master clocks are in service as flolrours:-

clock uithout Programme Instrument (cnronogram)
clock rrlith Prograrnme Instrument suitable for sounding
hooLers, etc

2.

(iii) Master clock rrlith programme Instrument suitabre for sounding
signals via a Broadcasting amplilier.

Item (iii) is similar to item (ii) uut has an additionar pair of'
contacts Fitted at the rear ofl the programme Instrument for srrlitehing
an amplifier rronrr and loffrras required.

These three crocks use the same basic movement rrlhich is ureight driven.
Timekeeping is conLrolled by a f second pendurum uhich rel,eases a
'rGrahatnl dead beat escapement. An eleetrica]. reLrind mebhanism raises the
ueight each time it nears the limib of its descent.

The master clock requires a 24 v DC supply (usuatry obtained from a
float charged battery) and provides raversed polariby impulses each
minute sultable lor impulsing clocks of the TR ornamenta). type.

DRAI'JI NGS

A.6589 - T & N Master Clock Connections.
A.6594 rr rr tr rr rr Programme Instrument Connections.

3. DESCRIPTION

The master clock movement is contained in a locked metar case (earry
types had uood cases) r,rhich is hinged at the riQht-hand side.

A feature of this clock is the ease uith r.,rhich it may be dismantled into
t,he f oIlor,,ing main units:-

(i) FlyuheeJ. and Reuind lvlechanism
( ii ) Pendulum
(iii ) DiaI and Escapement lvlechanism
(iv) flinute Impulse Contact Unit
(r) Terminal Btock.

The terminar block is mounted on threaded studs uhich protrude from the
metal case and is locked in place by tr,ro knurled nuts. El.ectrical contact
springs are suspended from this unit and these baar on contacts mounted
on the insulated baseplate.uhich carries the Flyrrrheel and Reurind :

lYlechanism uith pendulum suspension unit. Thls baseplate is arso secur.ed
to the case via tuo knurled nuls and threaded pirlars. The insulated
baseplate carries four pillars uhich retain the dla.L and ascapement
mechanism. The trrlo top pillars are hooked, and the bottom tuo are
slotted to provlde a spring l-ock feature.

The minute impulse contact unit is mounted behind the escapement
mechanism and r,lhen in situ its contact springs bear on four pilJ"ars
rrlhich protrude from the baseplate. This unlt is secured in posltion by
ttrro cheese headed screu,s

FLYI'HEEL AND REIdIND IVIECHANISIYI

The movement is driven by a rrrdight'rrlhich hangs from a cord looped round
the, flyulheel. As the ueight descends the Flyrrrheel turns in an
entl-clockr,lise direction, carrying rrrith it an eleotrical contaet ruhich
completes a circuit to operate the armature of the uinding magnet just
before the flyurheel comes into contact rrrith its stop. 'T'he armeture in
operating imparts en6rgy to ths flyulhaal ulhich runs round on a r atchet
at the same time raising the r,reight to a nau position. Ihe dr.ive f r'om
the flyurheel ls via a ratchet and gear rrrheel to a spir.al spr.ing uhich
Bngages on the main motionu,ork.

4.
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5. THt pt NuLJt. ut'l

The pendulurn is a f second nickel
consists of five main parts:-

s tee 1 compBnsa ted type.

The rod
The bob
Ihe Ioclcnut
l-he fine regul.aLor arrd indicator
I he pad and ad just,ing scrBUr.

The pendulum is located on the suspension spring from front to rear
so that blre s.Iot at the top of the rod faces the rear of the clock.

The pad is positiorred on the rod betueen trr.ro fine groovBs so that the
adjusting screr,l ls at the riQht-hand side.

The rod Is threeded at ttra bottom and the locknut, bob, and flne
reguJ.ator are each screured on to the rod in that order. The indicator
is held inside tho fine regulator by 1ight spring tension and should
be turned to the f'ront to facilitate adjustment.

6. FlNE ADJUS ITVIEN T

Flnq adjustmenb may be made by holding the pendulum rod firmly and
turning the fine regulating tube uhich does not butt on the bob, and
therefore moves freely.

Each division on the indicat,or represents 0.25 seconds per day.

l'urn cLocktrlise to advance.

I urn anti-clocktuise to rBtard,

TOARSI ADJIJSIMTN T

To carry out coarse edjustment it is necessary to remove the
pendulum from the clock. Once removed the pendulum bob may be moved

by first slackening oFl the locknut rrlhich is above the bob and then
movinq the bob as required.

Raislng the bob one division rrrill cause tha clock to gain 10 seconds
per day.

LorrrerJ.ng the bob one division r,rilI cause the clock to Lose
10 eeconds per day.

FolIoutng adjustment, tlre locknut should be screued dor,rn to lock the
bob and the lndicator, 1f disturbed, should be removed to the front
of the pendulum.

DIAL ANO ESCAPEIYITNT

The dial, motionuork, and escapement are assambled together as onB

unlt rrrhlch mounts on four plI1ars ln front of the pendulum and
f lyrrrheel. [.lhere a programme lnstrument is provided tlren this forms
part of the movement from uhich it obtalns lts mechanical driva.

The movement incorporates a precision release unit uhich controfs'
the minute impulse contact unit in the follotling manner.

Progresslon of the movement via pendu'Ium and escapament causes
rotation oF a snaiL cam ruhich relses tha release lever. lYlounted on

thls lever are tulo pallets uhich bear in sequence r:n a stop pln
fixed.to a gear r,lheel. At the 60th second the release }ever drops
clear of the snall cam permitting the second of the tr,.ro palleto to
clear the stop pin, thus releasing the gear train uhich drives the
mlnuta contact drum.

ConLd/.. .
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DIAL AND ISCAPTI,IINT (co nLd/.,. )

Thls gear traln obtalns tts snsrgy from tha maln drlve sprlng vla a

diflferentlal mechanlsm. Its movement, and therafore the duratlon of
the minute lmpulae ls controlled by a governor of tha r,llndvane type.

trlhen the gear treln completee lte cycle the releaEe lever preventa
repeat oparatlon by engaglng the flrst pallet agalnst the etop pln.

9. tVII NUTE II{PULSE CONTACT UN IT ( See D rg, A.6589 )

ThIe untt provldee lmpulses of revereed pdlarlty each mlnute to
advanca rrolerlsed lmpulse clocks of the TR ornamental typa. It may

aleo be uaed to operate non-polarlsed units, 1.e. Tlme Recorders, etc.
The contacta Bra opersted by a drum uhl.ch moves through onE half
revolutlon each tlme the precleion relaaae unlt operatee.

The lmpulelng contacta 6re v€ry llghtly tensloned on thE drum end Lt
ls therefore important to llmlt tha lmpulse currant to ensure apark
free operatlon. It lE recommanded that the lmpulse current should be

llmltad to 24O mA uhich le the current taken by 40 J.mpulee clocks.
Should the humber of clocks of an lnstsllatlon 6xceed thle flgure, then
a relay unlt ehould be lnstalled to taka the addlttonal load. Relay
CR 20 K23424.G ahould be ueed for non-polarleed equlpment and a epecial
rplay, ordered as requlred, ehould be used for polarleed equlpment.

Thire are tuo polnte rrhich should be observed ln connectlon ulth tho
lmpulse unlt. The flrst ls that the aprlngeets are erranged so that
the llnee to the Lmpulee clocke are ehort cLrculted betueen lmpuIaes,
and the aecond !a that durlng lmpulslng a negatlve battery ls connected
to the frsme of the unlt.

The adJuetmente of tha sprlngsets are shouln belor,l.

Rc r ir tor

Contoct pin

Contsct drum

6OOn
t

Sprlng tenslons ahould bs measured
sketch. They aro aB follot,ls 3 -

Bt the polnte lndlcated on the. above

Sprlnq I ehould have Juat eufflclent prgssure to hold lt againet the
lnsulated pln.
Sprlnq 2 ehould bear on p1n ulth pDBSBUDE of 8-10 grme.
Sprlnq 3 ehould bear on drum ulth presaurs of I0 grms.
Sprlnq 4 should bear on pin ulth pr€eaurs of 8-10 grms.

N0TE: RI - 600 ohm Resletor le permanently acrose tha clock clrcult
(tt.u. termlnals).
RZ - 100 ohm Reslstor ln Berles at st,art of impulse a ehorted
out uhen contact drum touchee No. I spring. Short is removsd
uhen contact drum clears No. I sprlng.

It le lmportant that Bprings
not turned ln at the ends ae
the battery Bupp1y,

2 and 4 are. perfectly stralght Bnd are
thls can rBBult ln short circulting

lnsulotcd S pr ing

SPring

Rcristor Spr ing Sprlng
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10. INSTALLATION

l'he master clock should be fixed to a solid uall in clBan dry

surroundings malntained at a reasonably constant temparature'

Firstitisnecessarytounpackthec]oekandcheckthatnodamage
hasoccttrredintransit.F.ollouingthis,themasterclockshould
bedisrnantledirltoitsmairrunitssothatthecaseonlylsavailable
for hanglng on the uall'

Proceed as. follotrls :-

(")

(u)

(" )

Remove the dial and ntotionr,lork conlplete b;'9rippin9 the Iouler

fiameuork a1d purring the urrit auray from the tulo louler pillal's'
Pivot tlre unit on tlre trlo upper plllars and lift off'

Undo the knurled nr:ts retaining the urinding mechanlsm baseplate

and remove the basetrlate,

Undo ttre knurled rruts retaining the Lerminal block and rBmovB

SAMB.

(r)

(s)

(i)

(o) Insert a round-head No. 12 Uoodscleu in the rrlalt 6 t above f loor

' Ievel so that the head protrudes about |" ' Feed cables through

. entrY and hang clock on screul'

(e) Plumb case and enter tuo utoodscreus through fixing hoLes

advancing these until they are almost fully home' Advance

spring mounted screus urrtil the case is in contact uith the

r,ra11 at each corrrer'- at the sante tinte ensuring that the case

renlainsp}urnbuhencheckedfr.otrrthefrontandfromoneside.

Ra-fit terminal strip. Connect cable arrd dust inside ofl case'

0pen the Iink connections otr the uinding mechanism baseplate and

re-fit this unit in tha case'

(h) Hang rrreight on cord checking that the cord lles in the pul}ey

urhedl and hangs ln f ront of f lyuhael ' lYlomentarily close
;;1;;',-;4""; (r,rith the supply connected) to check rrrindins

action.

Ins'rt pendurum susperrsion spring. This may be BntBred either
uJay there is no 'r t'oP" or " bottom'r end '

(j) Check pendulum pad is in correct posltion and hanq pendulum'

holding rod jusL above the bob' Re-check plumbing of case

agalnst amPlltude scale'

(k) Turn minute contact drunr in clockuj.se direction until to991e

arm ls ln 6 orclock Position'

(I) Engage movement on the trrro top pillars; lift balanca lever
prJiectfng at top right of movement and sr'ling movement. doun

and inuards so ti-rat lhn 1o'"" tr'lo pillars ]ocate in the

babkplate. Check that the pin on the anchor arm lies against

the pad on the right-hanrJ side of the pendulum rod'

(m) Advance uind r,lheel (snraII gear r'rhee1 inside f lyrrrheel) to

lightly tension Lhe main drive spring' Close 'ruind't link and

lock in Posltion.

t.

i
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INSTALLAI'M (CorrLd/. . . )

(n) Srrlinq pendulum just abcve minitnum amplitude (about I of scale
marking) and J.isben lor even beat. Adjust as necessary by
varying knurled screu on pad at right-hand side of pendrrlum as
"oJlorrlg:-

(i) If , on right-t-rarrd su,ingr click
pendulurn rBacttes maximum suing

(ii ) l f , on 1c flt-hand suring, c.Iiek
pendulum reaches rnaximutn suling

.SETTIIUG IO TITYII

Stop tl-re per)dulurn ulhen 1-he precision release
the 60th second.

Advance minute harrd caref'ul.ly in a clockuise
nrinute nrark one ntinute in advance of. correct

l'lold pBrrdrrlunr Lo right and release precisely

DO NOI' TYIOVI HANt}S BACKT/ARDS.

DT 3/s

mechanism is unlatched at

direction until clock is on
time.

on ntinute.

is heard appreciably bel'ora
then uithdraul sc retr.

is heard appreciably before
tlren advance screuJ.

12. TO ADUANCE IIYIPIJLSI CLT]CK5

Close inrpulse clock link and ]ock in posltion. Behind the dial on the
right-hand side is situated anrrAdvancertlever uhich rrrhen pressed doun
releases the minute impulsing tnechanistn urhich transmits one puIse. This
lever may be helrj doun to run up the impulse clocks to correct time.

or

trJlrere provided this insLrument forrns an integral part of the master cfock
f rom rrlhich it obtains its tnechanical drive.

Ib provides the follor,linq facilities:-

(") Trrro separate programmes of'sound signals to trrro circuits trlithout
day variations.

(b) Trrro separat8 prograrnmBs of sound slgnals to one circuit rrrith day
disc riminat ion.

(") one prograrnme of steady and interrupted signals to one circuit oi
loudspeakers.

Signals can only be provided at minute intervals of flve minutes, i.e.
8.00 - 8.05, 8.10 etc. - but this arrangetnent can be altered to
8.01 - 8.06 etc. rrrhen all other signal tirnes urill be similarly of f set by
i. minute.

or

A11 slgnals may be autonratically cut out on one or more glgle days -
usually Saturday and Sunday.

Clrcuit drauing A.6594 shorrrs the connections of these units and includes
the addltional springset provided on certain units for the purpose of
impulsing a latbhing relay to sr,litch a broadcasting amplifierront and
rofft.

Adjustment data is contained in the tlnstruction Manual for Programme

Signal Instrument No.4l32g/2

PROGRAIVIIVII S IGNA L L l NG I N5I RUPlI N ( CI.1RONOGfiA[yl )
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