These are photocopies of original lecture notes made by HE Jones for a lecture given in
March 1972 to the UK Antiquarian Horological Society Electrical Horology Group ata
meeting in Uffington, where he was joined by colleague at Synchronome WE Richardson and
his son EH Jones, then Chief Engineer and a Director of Synchronome. Unfortunately the
quality is not very high, but we are lucky the document has survived.

The lecture contains personal reminiscences of the early days of the Synchronome company
including early development, a few asides on the horophone, WH Shortt, his railway speed
indicator and free pendulum clocks. There is information on best setup for the standard one
second master clock and its regulation, uses for grid metering, telegraphic time transmission
and some notes on various installations at British Rail, the United Kingdom Atomic Energy
Authority, the Shell centre on the Embankment, turret clocks and time recorders, the
evolution of the Shortt free pendulum clock with some measurements and details of the
suspension and impulse carriage and changes in the design over the years. There are details
on free pendulum installations with variations. The lecture finishes with information on
carillons. Hopefully you can read the parts of interest to you.

EW Odell
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Nr, Hope.JOnos was. born ln l§ S and wes the founder of Hhe Synchronone

Corpany in 1895. He started by Introcucing the helf.minute irpulce 'vutcm;
for somo yewrs he was up ageinst weny poople who conderned oleciric clocks,
nany boing the makers of the ordinary keywound clocks, Iis cntlusiasm for

his Mastor Clock system, medoe him cerry on, even theush he got little

encourrgement ‘and at ulmes the firm wos in e boG wey financlolly,

)

It hhs been told that in his young deys, he wore a top he &b, a& weo usuol

in those dsye, and pushed a costers berrow through the Iorden strects

with Qisvclocks on.  : | |

The.early Synchronome systeﬁs consisted of e Mester clock of whet is known as -
the escapemont type, tOgether wit h secondary diels of the BUC muke, i,e
a movement lOOdlnP like an alarm clock rmovenent Qith its palr of stumned
frgmes; the centre wheel hed 120 epicycloidal teath and the usual click lcver,
baczstop and 0011 4 e : . 4; ' '

The ba ster Clocx movewent was a dead bset evcepemont driven by a gravity

lever restlng on a rétchet on the third wheel arbor, Tha graviiy lever

‘was slowly let 1nto contacu hj the pondulumn be inc with en arusturo contect

hlch comnletad an electrical c1rcuit throuﬂh its own rcuet colls &nd the
secondary dialq connected in serles in the circuit, . The battery wES
usually the Ieclanche type and in some cases the.clock system was run Irom
the D,C,110 volt malns via & carbon filoment lemp of suiteable condle power:

?

a corbon filoment lamp has a high resistence when ccld and lessens as it

- warms up, This was idaal as it enabled the current to rise in itho cloclk

circuit until it was sufficient for the ermature in tho Master Cleck te
ra-set the gravity lever onto the nex%t tcoth up on the ratchet,
This impulse system was so good that scon many were installed, moinly in.

) <4 £ - o - . r “e e -
Ioncon. Attempte were mede to mele s Masiter movemont withcui the dosd

e

beat escopement end after verious efforts the moveme

gravity ocscepement os used to this grescat dey wes inventied




tor the inception of ths Daylight Saving Zet, as ench tims chrnzs wes dis,

¥ir. Hope-Jonos, would broadcaSu fronm tho BBC & short tulx aboub pu ing thn

clocks to the new time,
His onthusiasm for the S-rnohronc-m clock system pover larzaed, ha wes alvegrs
full of it antl aven when he re olPOd in 1932 he continuad wrihing erticles

for various ,j ourna.ls, He dizd ehout 1249,

#

In these arly days we were meking a wiroless set callsd tha 'Horophcns!, .
This was & one valve sot fittod wltn vhat was callad psoncals coils - 2 of them -

to react on euach other to give a strOng tine, signal from.the LZiflol Tower -

the Onogo signal, These sets were mads up.by »r, Richa *‘dgon,

ZW’ O W oRIT YOTZS PE THS CRIGTM OF THI ISHCRTT CILL4S!

x, W{,H, Shortt's inﬁelfast in precision timeiacping cua be traced baclk
to 1906. v.'hon & serious acc:.dnnt occurred at Salisbury on the london and
South le.«tern Raa.lway, as it was then knowm,
Folior':ing this accident lir, Shortt, who then was a jun.ior ﬁssist‘an‘t in the
Civil nnblneom.nﬂ Dopartment of that lLo was call.nd upon to:.',_. :;n a: Jortaole
speed rocorder that would reco"& tne spoed of a pa.,sa.ntf trein in a mmﬁ r

that could not bo disputed,-

The instrument ’he produ_ced embodieri a tuning fork with a poriod Of 50

éer second, -end to dieck and adjust thz’.s. fork Mr, Shortt had to arrange

a seconds penduluw to produce eloctrlcal contacts every second with accuracy,
r‘"om then onwards he became 1ntere5ued in preci siOn te../eegmg, in thi

he wos encouraged’ by Mr, Hope-Jonss and Prof. Sarpson, the then Lstronomer
Royal for Scotland, : .

In 1912 he délivered'a lecture before the 3ritish Hbrolngical Ins .,ituté

entitlad 'Pracision Timekeeping! end finishad with a description of a clack
desigznad ,y m.*r.selt‘ and made by the Syachronome Co, exbodyin

celled the ‘Inartia 3scopementt, (Coe English Patent No, 12328 of 1911)

-~
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In actual tosts hosovor, the timukecping of this clack ALd not cones up

to c;moctatiOns .and I“m. Shof'tt soent such time in endsavouring towducw ths
adnittedly large a'nou.n, of energy neoi.:d to unloc % tho eccopomsny,

However, the S nchronom Compan; encouraged hin end grent: 2d ala a
Directorship :Ln 1913 &nd in l") 15 ho .a.ll’-‘:d snothor puthuu ..o 9527 of 1915

detailing a furtaer advanoe n.*moly tho rcplucea.m'. of ‘tho single Laver

hitherto used for impulsing the pendulum and maxing a rolizbls elsciric

5

contact by two levers, a light ono for impulsing the »ondwlun end a heavy

e

ona for malking contact, the final moversnt of the light one relsasing the

heavy one which in its turn reset tho lignv lover by e slow cam achlon,

4

.,

In the meantime Mr, Hope-Jonas had tuken kxr, Shoritt to seo the ea

Pondulum clock which Mr, K,J, Ruld had produced, and had pointad oul thrt

[o]]

' .
syncixoniso

o]

the adoption of this prineiplas, i,e, ths utilisabion of
slave to dothe work .th‘at’ the time kesping pendulum had proviously been
called upon to &o, was the solutlon of his problanm, . S

This was the posi.tg.o.ﬁ whan in 1915 lr, Shortt went to Irence %0 serve sc

a .4, Field Comp‘an;; officer, ‘.'ihén he was demobilised with the renlc of
Coptain R.E. after the war had ended ha took up I, Fope.Jonas? cnn.llen;e
and stwtgd .J‘.noking’ rbf a reliable mesns of kaeping one pendulum in accurate
step with apother,f : Thls he found (soe Znglich patent Mo, 137814) ond in‘
1921 the precursor of the Shortt free “endulum Clocks, later number O by
Prof, Sampson, came into being, |

When seaing this in london in 1921, frof, Sampson was suSlicisntly impressed
to say that he must fOrt.hwith tect its going at hils Observatory in Edinturgh

The clock was actually set up in the Obzervatory early in 1922, and its

oserformance in 1922 and 1923 was so favourably” repov**ed upon by “’roi‘,. Sompson

)
that the Synchronoms Compsny had to produce qup..lvaoeu and thny called ugzcn
Mr, Shorit for a suitabls design to worlk to, ‘J.‘cox h the dwmpulco in Shortt C
wos delivered to the master pendulum below the bob ho decided thatl In futiroe

it would be batter to deliver it to the Master Pendulun somo & inchas bolow
A r2

its point of suspension, The requirasd drawinss were sreparcd wecordinziy

and &11 futuva aloecks wara mada in seromAanca Fhanaus+s




u‘

Shortly aftor Mr, Shorit roturwsd to tha lomdon & Scubh iisuvorn Rellwuy

A

on tho onding of tho first world wur ha wus appointed Divicional Zngineer

in charge of the maintenance of the \eatorn Division and btwcanmo o full

membor of the‘Institution of Civil Zngineors,

v e

1n 1931 the uorbhlpful CONOﬁnf of Cloc tmeiters of Iondon. mnio him & livoryman

thondris Causea‘ - Lator ho was invitod to join the Cou,t o* nSSlSuL“uS

end he sorvad as Master in 1950,

‘In 1931 the British Horological Institmte presented him wibh & Gold lMedal

on which is engraved 'CB HORCILGIA4 SXIiCI TATICNS PRG-OT/{ DCCTRINAQUD

ERUDIT/M' and the Frenklin Institute avarded him one of their John Priec

-

sciance,

f

dothorill Medals for discovery invention of developmant in physice
When in 1954 the Clockmakers Company dﬁéidea to commerorate Cutstsndiﬁg .
fchievements in Horology by anyone British or otherwise by tho awwrd of a
Gold medal to be known a&s the 'Tompion Meﬁal‘ they resolved that tho [irst ‘
medal should go to Mr, Shortt, | ' '

'
Mr, Shortt was in touch wi } R* hardson and rysell for mony yesrs by
personal visits and corresoondanca, It wuas left to us tocurry on, ‘with'the
help of two or three bench hando, with making the railway speed recorders
and the Shortt clocks and s%&vos and the other apparutus that goas with ‘them,’
For some time'Mr. Shortt did all tha mathematical calculations for each
Shortt clock, he also made the free pendulum suspens ion springs bui somowhere
around 1939 he loft us to do it all, UYe made a special grinding mrchine

for the meking of the suopen31on »orlngs. (Show suspension spring)

Mr, Shortt was in ret;rement for some years &nd disd on 4th Fgbruary 19571,

TAL STRNDARD MASTER CLOCK. .
A fow words about the standard half-minute inmpulse Master Clock - the .

controlling pendulum the basis from w hieh we have dono so much, It i worth
montioning some of the rules which should be observed to get the best service
from it,

wnon set up correctly and set going the arc of the pondulum should sebila down
to 35 + 35 to 40 + 40 on the beat scale, Tae beri:zﬁ.o is sob oub in rillimatros
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contimatres and 20 wmiliimetres eguuls 17 of sare, The verious rdjushionts
ars nrobably known to you all but a beiel mentien of them myyr ba belnful,  °

Wnon the pendulum is at zero and the gravity lever roller is,

alloued to rast o

on the cwrve of the impulse pallet, tho pivet of the rollst ginuli bo in a

e,

horizontal line with the top cornar of the curve of the pallat, '
* /

Oontnot cona With grsvity lever on its cubeh and the erwmatiro laft Hond stop

i)

adjusted soO that the armdtwre has a 1/ 1C0 inch batween it and the tep macnet

pole, The closed gap should be 1,8 millimotres (,C71%),  fAjust the contuct

screv suitably, The open gep, i,e, whsn the ernmuture is resting cgs

(=) ~

-
-

right hand stop,. should be 5.4 millimstres (J212),

'

.

Adjust richt hand armature stop suiiably The retwrn soHrinz on the cateh
J [ D e . g

should not be too strong, ' : L

The current valuss, It is quite importsnt that the current efjustients should
be correct as tha whole system, Master Clocx end dials dgpénd oqit for correct -
wvorxinz, | in exmeter should be placcd in serios‘ w.Lth ciﬁcui’.t a“d'm o

: - : C EEE
adjustable resistance of a few ohms togothieor wilh a suitable battery, The

.

battery should be sbout 4 volis or a little move,

Hold the contact closed and adjust the resistence so that you have & curvent

reading of ,26 amp, -  Explain BI and adjustment of » rmatire tailspring

w ®
Zxplain dying kick and working current, Lt -

Now if the spring tensions onthe dlals in circuit are adjusted so that tho.

.
movements will just respond et ,22 amp, then the dials will a1l work correctly
aven when battery werniny is indicated, and tho battery cen be attendad to

without thoe circuit getting out of order,

?
[y

30 sacs, per der for ona ravoluticm,

CRaemistion, By moens of the raving nu"c,’ J2

. (I ) [ ot s - ~ oy PP oan gt TN .
woichte on tesv,  Ghen tray ic midwey Letween suspension s Ting #nd aemtre of

bob .63 cramme put on the tray will sk clock gain one sceond & dny

I7 thore is no trar then pub woighis on top of the bob - 2 sromves WILl mrod

L




Cwolpht of rollor of GA on pallet=R4 grvmins, luly 8 orawsas rojuired to
madntedn the ore,
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Tho Stonderd Naster Clock called Centrolliny Jendulum fithod with sacont cwileh

L.o

end used for wmaiing records on Seismosroph snawestus 2 socs, ovae:

SRS
nu.!‘.](u‘_’

, sacs, every heour or other poriods of racor l Co ,
Udss 7w PGIAR STATTCNS Grig matering for checxing loads ot every 30 mimubes,

.

ot up on stetion psnel conkro secs, impulse dled, mning lipulse diul,

“differentisal diel of 30 secs, 60 seas, 120 secs, 180 sces, 300 sens, 15 wiambes

s,

: o

20 nlnuta

BN

Cther forms of frequency checring, twin seconds hands, revolving contre dlsl -
and.pointor as fverett “dgeumbe showing diflerence between nwins and iroulse,
A system (Dwg. Wo, 13583) which uses a Aifferential dial wibh & disl

20 ttnds dinl is fithed with

“lle

calibrated for 15 minutas +. as shown on Thep
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U
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edjustable oontacts WnlCQ oparate two 1ntar100hipg relays, ons clos:

contucts as goon as the frejuency is a se¢t nuwber of secenﬂs fost, and the

PR R4

other tthen fraﬁuancy slow;. when the frenuency tekes tha diflerentirl joints

back to zero both.raleys beccra on open circuit, Tho idea of boin

the
loexing is 50 thet lf _one relsy is O“urﬁulnggoth%r cennot be, Tha cutul

.

{from the raleys Ovdrbubo other -devicas which cavse the genarator to slew down

Ve

or speed up until the ‘necuss ry corractlon is mude,

The Master Cloelt through thess devices sutomat icully conirnlr the specd of the

stetion generutors to put out & frejuency of 50 cycles within very clecse limits,

-~

e !~ " ’ . . - .
Dug. ¥0/C035/8 shows & typicsl circuit for a & power station,
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The Telegraph cowpunies have been supslied with over 150

speciel Mester Clecks in tesk cesns, mede airtipht with rubler cuske
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tyoo seconds switch and other fittines, LZich cloek has had to pres » rigid
4~ < LR ~ -~ .. .o “ . H
west by a visiting Company Inspocteor with rogerd 40 51l machanlesl ind

elcctricel deteils, . '
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somobimes wued for opsruting o S dlelo) the

.

wmohro., cing or correcting v owerlul roed

.
.
-

ccond snd in turn supplies impRlges wo n honice

vu -

moner; oach CGCOnQ the phOnio roter is chacied for szead frov Lhe wsweondc

&

cwith end, ir Jound wa\ndaring fuzt or slow by 4 Sow ndiliscconds, tho ejoak o7

fwpulse mekos av'slig‘t alicrstlon-to the spead of the reod, whieh in turn
i
)

altcr.‘. ne’ eed of «,he nhomc 15OTOT,

&

The phonie motor uinds & coded peper tepe throuch a transuditer st hich rpecd

sending its me ssupe to & recceiver in anothsr port of whe worl

-

also cons ::ts of & 'uhom.c motor which is kept synchronised ly seconts impuloss
from the sondiricr end,

3 -

The method of tr °r'ir,tlng ovor long distunces is culte cozplicated in order

+o0 overcome lag unc’l str.mou‘vulw on the linss runnivng wnlcr the sea,
The Muster Clockc:“n“e stutioned all over the World; sowme in guite r-iobe
: Aot : ' .
2laces li}ce the fedzona, Batevia, iscensicn, St, Helens, Purnsrhuco, Monte
. : [N

. Video, Rio, noqr.;quez ond Penang, ' SR

Reitich Rni?w-_rgis have"' mzmv‘inst&llations including Zuston Icuse and Stoticn,

.. ®- ad’s

Crawe Ru{;‘oy and 'Jlace..» where rewote control in required, operaving diels

Ce -up tc. 20 nu.les awgy from the Mazster Clock, § T, (/ DA -

fn :m.,ta'llatn.on was supplied to an Indiza University whers the dials were set out

in Vn.oarla.,, .arlas and Ghati, our equivelent of seccnds, minubes and }*ours

bud at different Speeds the dli’xe”'ance teing 6C vip:-rl =1 pv*lﬁ anf‘ oO
parles one Ghatie, end e day wes about 20 hours, = . ‘_.“ .
Cur Master Clocks ars us 1600 extensively Ty Iondon Pessenger Transport Doord '

on the und_er.grcund railways; “aach Master Clock fitted et vericus poinks along

.

the railway system and esch iMaster Clock is fitted with 'a heart shaned
synchroniser cam on the 15 tcothed wheel end- o daily signal is sent oub to
them 611 to keep all I-Iaster Clocks to corrent timo,

Ipert from the cbove typ =) of syncbroniser and the hit and miss iype, il

is the rocker synchrorliser,




The United Lnpgdom dtewic Sasrpy fbbority of winfrith hwie a larss
installutic‘iﬁ of clocks Ainstr'l"“d co::sist_in of 2 :'.5,‘,cr Clechs with Chservatory
Seconds Swithes, one Master Clock synchronised ty the hih and miss ¥y the other,
They have en slerm systen mede by us to sound if tha Mister Clecks vhry Jrom
one enothor in sacondf or holfeminputes, or if tho mains failad or the ‘v‘.%.f v
\;ovl't.ego dropyped or a line discbnn-éction, or LG nniné feilag,
sone 2.S'special time panels, about 150 triple relsy units, » larse number of
half-minute dials ':;;x<1 soconds dials; <the zecends impulees were elso used |
i‘br many other purposes,

A chenge over S\Ji;cdu Jutem we uoplied eﬁa‘oled- onz irster Clock to take -,k

o

Lload vhilst the other W &s kent gomr' ready to teke over,

\hqﬁ ‘Contrea on _l‘hra Nrhan r\(m+ ‘ ' h .

- This installation had 2 M::.ster Clock3, one synchronised to the other, had
seconds sw:.«,ches end 4 - 16 wey Dictrivution Boards mal lng 04, loops of .

qlocks. Ovor 3000 diels instslled with en ultimate of LGCO, £1] tﬁ__e dials

in ecch loop are connected in parallet to each other, .
507, Battery special Charger,

40 ' smps, on irpulse, - Bach dial regquires 10 milliamps, Change ower Switch

box, one lMaster Clock on duty, the other kept in step and ready to tuke over,

-

The Synchronone Company has meny hundreds of .clock instelletions cut all over

o

Zngland, Scotiand, Irelgnd and ¢ alss and throug. out the world, as f:r ewuy ps
f*.ustralia snd New Zeal.nnd. |

In london, just to me’ntion éi‘ew 'outv of many hundreds - iih'rtys of hegont

Street with udorge and Drx:ﬁon andguarter chimes, ther well Znovin ‘builr‘clngs

are Selfridges, Herrods, ‘G:Jr.zxges;, Prudential, Swen and Zdgers, Codby Holl (J. 'rcn--
Meny Morks and Spencer stores have Syreironome clocks, Cutside tha sicro, thess
double fzced clocks are built specially to & design for Noris cnd Spuncers,
Synchronome‘ House in Clerkenwell Roed — Master clock in ontrance.xxizzasimd

Iater a 3 £t, Centre S:conds doublos feced clock
was erccted on ths front of the building and wes fitted with a loud spewier

from which was given the 6 pins cvory hour,
fondon Airport Arport Dwg, No, 105/6/2,

Cver LCO diuls. cvclometers, Two Master Clacks,
2 -




- Mester clock controlled every helf minute and memory devico,
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Nrojen) Charcer

Dirl boverenta

Sizes No, 1, 2, 3, 4, 5 X min, impulse,

Centre seconds impulse,
london Hospitel Type,
Swing Lrmature,

dotary type movements,

A

Impulee and Meins Timers, Flyback, renote operation und froptv resey

Hiih these movemsnts, dial sizes range fro.xr{ 3%“ dia, to 9 ft, cii:z.

Screw collars, beckstop lock, magnctic loc];ﬁ, Bridge Netion,

Bulova clock in Picecadilly Circus iz a 1O £, (ten £t,) dig, céntre sscends
clock, the seconds hend j.s mains Griven, the hour end minutes are helf-minute

.

impulse driven by & size 1C movement, Dwe, 14552/1 ictual size,

e,
Seconds hend corrected to Master Clock time every minute,

Tirret Clogks

Control of existing turret clock: by hit aond miss synchroeniscr on the

pendulun,
Release by doing awey with the pendulunm, Mains motor driving lerge disls

uygens endless chain drive on welghti, drivon twrst clocks,

Striking and wuartor chime geers with Master Clcok Conbrol,  Striking geer

. . : N .
for 4 ton bell, © | Tu:.ret clocks with rewmovebls centras,

Bensons & Gillett & Johnson were joired up with us for.some yesrs during wiich
timo we worked with them, they maldng the clocks and we supplying the erjuipiwmb

to put them under the conirol of the Muster Clock,
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This inotrwsent is opuratod by hn.'l_:‘..::d.::u‘acx lemuelaes frowm vhs olon Cleel
or con bo rado to opsrite from the £C “ullla.

srronzod vo scund or sho'.-.' yisnale ut any 5 winuius duzin

- . - Al
Ahis 5 the
~ ~ L -2 Ve P T A -
2/ hour dsy, The signalz cin b2 j c-sot te reno-t dadlly end titos ooy e,

alt\rcd quite ezsily; the number of sigrals por day ineranccd op

'Y

decrcasod as desirad, lMormally the soundin
Lfor 8 or 10 seconds,

The .,a.gnnlg noru.&.‘..ur repeated at the socme uimes dally cuen O silenced for
any dsy or week-ends or part of sny day,

Signals wey be in the form of a nustor of hells tl‘"ou;i}c-uﬁ & tullding

or zt‘o‘-‘ light lemps, sound klexons or hooters, close circulls for muliiples
of five minutos; often used for anbCl.i ng or wnd oIf ‘husic while you Work!;

lighting strest lemps in factorics sgread over a ler

ce &rea such as fustin
Motors, _ S
Relay, latching relays, timer relays ccn b3 fitied in Frogramne Con..rol IS,

4

to handle very hsavy loeds such as 60 anps, at 250 volts,

The Pro “anma Controller cén be mulde for from ope vo six seia of deily
. .

signals und_ can bs used in a variaty of ways; & chinre ol procrsmme

on 6 days ol the weel, ox six output clreu uits, cach cireudl hiving

different sian&l times, or any combm ation desired from 2 to 6 circulls,

Lnother typo of -.ocrr&rm Controllor con have a selactivity of one

minuto, meking 1,440 selactions pe r dey but this is rosiricied fo om
outnut circuit,

Timn Ronordars and Time Strvins

Vorious mekes of Time Recorders have been adapied to com undor ths contrel

1

the lMacter Clock such as the Hstional, In’r,ernaﬁonal, Glodhild Procis,

-

yAdlal lMechines ete,

jatd

- < LI - 4 [ VR A | o & £ [ad AT R R 2
zintte impulsoe to let the tredn run the spiee OF hall o winelt an o

sacond ©r so,
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Saveral typos hove boen made, "ths crxly cnts jucl oo oo an her vl

Mother method is by fittine a Synclronome injulss woveon nt in planc

ot w

with pilot dinl, press busbon for advancing ond & broza Jevor Lo shon

tho oscupemant for rw»*dmn
A11 Marlne Mestac clecks sre fittod with a fally

/

escapewent with a 25 millimetre (1 inch) dis, helanes wheal nnd the
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novement is sizdlar to the escepamcnt trpe Master Clecil exesptin
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the gravity lever is mude in tha form .of an incTils bar 10 provont 1

“Ue

jumpineg about dus to the vielant nihching of the boad

v

Anothar tvoa conteinaed 2 masteor sovewents with a chanze over swilich 50

that 1f the one on duty breais down tha other cea b2 swil

{‘I‘-x;\.., Mester Cloek had a special deviece with a slip tooth wheal for

e gz 248 Civelive ot T e foos i—_—

a.rdlnrr and & press buiton for advaneing, The type shown hwre,

as voa cm gea has autonatic adv::nce and rebord Tha moct

troe 1is ..,nown in ..ho ohn’ro"m: $)a)
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< nunoer oi‘ 162 ‘.m.e inst 9’..&\;:253:1.‘ are in use
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The first Shortt Cloek Fo, O, wus built by iz, Shosbt in

nodarn .
—

1921
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able to help in the finishinz ol this clock; the movemont wes undernacih

the antom of ths peniulum, LSrof, Smwpson o the leyel

Scotl&nd, tested this clock oul wnd was so iwpresssd by 1

perfornance he dscided to make i%-his chief clock end gov

& vsry encouraging report on it,
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Mr, Shertt In co~operabian with ¥r, Hope-Jones, who'had twon most

entnusiastic with ¥r, Chorit'ts efforits Jor som yarrs, Qe

wmore of thoss clacks, but the movamsnt balow ths peadulun
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action of tha iammulse,
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The olﬂc}. wid I‘O-flmu.u*v}l g0 bhub Lls moveen Y oowa oan Livpulag tn tha

pondul@.p.m ¢ in, balow thg; "c‘ept-r..z ol snspons'ion. This broughi the

moverant abov-.sthe topAi‘l:-.ngs‘ of the coppor cyliaior cury onnlor

a slizs bell jar,

Thu production of the Shortt clock wes then ziven to the Srashrenoso '
Company v't';o produce un\:]ar' tht.; addmnce of Vo, Shorty who T4 tha ‘
proliminai'y druwinrs and ali pHE ct-;lculntinn;: neasssury o each onn,

A st:ndard n..._L-.m.ua.. imgulse Masbor Clock wup used ng thw sluva clock

ond 1t Was bv ;t*.f'“Snor‘Lt‘: illiant inven‘tio.n ol tha “it und riso

Qvnf:hrcu'li;ar' th 1w mabmd Very ¢

and slave, to wn..,m.,//..f*"u 0; a

to bzcoms suche p'erf.‘cct‘ irrr kacpar, he

its pe ndulu.m belng given such @
dverything was dono to maice ths

wovemont with a very light bala

Titted to it for the imyulas so

fitted on the pendulum, by the

clack is working in atmespherd and only 32 zramaes whas

air pressure of 20 aillimztres,
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engeging tip with the whedl is
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lase c00; 2ling babween miv Zhorth elack
second, “hws enabling +he Ehortt clock 7
Ing freéd from all vork =nd
porfecily timed half~minuis inpulse,
. ¢ .
Skertt clock perfect, A Lfully jewelled
wnced gravity lever with o onmsll walizht

tha t the
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ssurs on tho impulse whanl
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cravity lever was 1,2 gramies when i

. e
Wworwiny

av on
1ho travel of thw cravity laver ot ifs
mill imetres bafore thay pert company,
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inantbine of the mavite Jsvap,

Page 1672, ?«Q‘f//hc;./ -f/pu/&—-ea?:».j

o

The pendulum rod is o.f a spacial

Clann

very low texfperatm‘e co..eff.ac:x.-‘.

The suspension spring pround rro

Ja

'd‘\-l ‘M Pa«-—c‘
wide by 1} millimetres/N,005%) ¢
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) millim»:stres the thieck

not occuxr,:

Tho compensating collar whish is
is wudo of bress, steol or inver

ends bei
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~ fitted in heuvy punmetal end castin

was exporisnced sfierwards

Tho Lob, weighiag 14 lbs, muda of typmintol in counturborsd Jrow hmloy

5o Lhet I rosts.on tha compoasubing collix ul abant, its aunlro, nnd

thorelore the bob doas not comd into tho compensaticn culeulablens,
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Tho impulse carvispe fitted on tho pendulnn corvies tho depulse wheel

. : B R Y
d fibkted CN 4 Jeils O Aot Wi

which 1s & wmillimatres dio, spoked m

[V

pivots 125 millimeires diw, (,005“) running in jewsl holec vibi endsiones,

After Shortt Vo, 37dn iavur bob wvas usced as belag a firmet wwmind thei

typemotal, The pendulum is suspendsd on a hasvy L lezgfed cusblny resting

“

on the top ring of the csse and facilities oro fittsd on this hesleasbing

for enubling the’ pendulum to be trsversed in all éirections for corrach

cantering, : .
The movemsnt is_also £itted to the hesdessting so thnt it too cen be
adjusted for helcht and rignt to la2ft position,

Gauges ere fitted inside the case to show temperature end sir prossure
. iU . . ’
and an oil gauge us & vernisr {?) pressure gauge,

Tha copper cylinder is 9 inches dia, by

% thick and originally wés

5, the copper tubiag {inishing hall
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‘'was throuch the.exd castine This ioint eceve us cuite a bit of froubi
(<1 : homiteS A4 . > v, [+ -

1o
withair laaks e:md we spent much time In water tesiing, locating tha.
lank and étOp;:ix;g it wp,

This went on until Choctt Yo, 23 in 1929,
4 new desizn was‘;, madd where the copjer tube went right throazh the mnmetal

casting ond was flenged over the top and the copper ends precision

surfaced to tuke .the bell jor at the ton snd the A% thick »late
. v & &

circle st the bottom, Thls proved very suceessful and very Littls troudle

(]
N .

I would menbtion thnt when tha intcrnel air prassure of the crse wus
" reducedfrom about 760 nillimatres to 20 ndillimetres the crushln;

on tho case, bell jor and ;late zlacs is 9 tons,
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¢ first Shorth cloc.. made alter tlo, O was

iopt Ty tha Srnnbronomn o,
It wus buﬂt W in a zless oy 1"-. wlor LS inches long ty A0 Inehas Aln, with
spcclal und C&ot.L.‘l""S and un:“ . tabls for ﬁse at o roduced & ir sressure,
After soms timr; it wes civen 'tc; :_‘,{. dord ¢t the Sclance vawnsun, Sn;‘.h
aensington \/.'}101“0 it still is, It hed no numler,
In 192 producﬁion reaily stursed on the Shortt clo and sluves, '
No, 1 golng to Heliven in Igypt as  sideresl clock. o, 2 going

to Toxio, Moun Solur Tiwe; and No, 3 to the Roysl Coserval

V', wreszvich

as a Sidereal clock,

Throu«mout the yw_r bUSlnGoS was prethy brisk with Shorti clooks unbil

No, 98 in 1956 whon it slowe_,d up owing to rising prices snd the srowing

gopularity of Quartz crystal clocks,

Houevor since 192/ wp énuxl ths prasent day, the S

Shor

cavd

tt clock has hal3d

the world record for accura e timelaeping for penduluam type clock

Se
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being of the order of »u.tm:x ona second a yeear,
¢
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qu total arc of‘ tha bhortt clock pendulum

this is rat‘ner smal.l but was considered by M-

is a lz.t 1s over 100 rrd.nutw ,

. Shortt to @ rost suitnb‘a

Rcad_mw 01 the are is by me»na of a fine scals engraved on an ivoey olato

e

swlnpmg on the ‘bot tom of the pendulun again

at zero,

st a very fino .Ll.. cd wi.'z'a line

»
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Another mathod is by means of a reflecting microscope fitited with orism

lenses for sighting “through two englss; the

vernier scale aﬁd the pendulum fitted witha
steel scals enabling tho spe to bo read to w
within l/ 10G0 inch, "."I‘hJ‘..s is at a radius of
arc means a change of rate sc it is vr‘ry imp

on the arc in order to forecast the v atoe,

noticeable unless throush soms outside dis

Sye pimce is fitted with a
diamond enpraved stainlass

ithin 2 seconds;
45

ortent to “em a close check

thet is

=y

inches- a few seconis of

v

Usually no.change of src is
twbance such an osril trenors,
ut




In most cuses whore CLservatories hawveo Sherbhh Cin c< Ehasy Wevo, ewlne
to tholy u:atrcuu aesuracy, \mcoma thoe Diracter olocka,  Ther miwe vrually
the Sidercal clpcks , more thau half of tho Shortt clccks suppiied are
for Sidereal timckeening,

-

Most of the slave clociks have been of the Igpnluter or 3 tyne cnd mony

of them of the Iean Solar type have L@ timo of iznel Aubtios to do f.or
tranmd.ssion over ine wirelszss services,

In 1927 we installed a Rughy Rhythaic ;c,ra'nfsz;i ver vitvh a half-sccon
pendulun, controlled from the Shortt Clévc"::, This was the Cirst
transmission of . thls type of ‘signal sent out from Pugby,

Soma time later we installed a one scconds peniulum B tyne slave fitisd
with the Bugby Riyrthwic sisnal which Look over fromthe hall-ssconds one,
Greenwich Gbservator.',; h:.}we 6 Shorit Clocks and asscclatad opperatus ond
the bif’evaal cloc.(s were vh@ D.L.. actor clocks for meny voors,

Over the yeoors wé h:wc b-aen mich in contact with '.‘roi', Sampoon of

sdinburgh, ’rha late Sir Frenke Dyson, Astronomor Royel for Enzland)

>

the late M, Bo wyer, Chisf Tima Assistent, Do, Jaciscn, iir, Huiphrey

Smith at thut time in charge of .fbingor Nagnstic Cbservebtory, the lote
) - . . Pl o .

Sir Herold Spencer Jenes, Astronomsc Royal for Zzpland, ir, Rickett .

in charge of thé clock and watch section ot I*’:.Lrstzaoncaau:' cnd e, Gould

(o]
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the Netional Physical Liborctory,
The Shortt clocks ara sit-ticped all over the world —

15 installations in Mussis

2 " .- China

9 oo lgperica

7 o u "Ctll?f\d

6 " % Gresnwich

3 . - 13 ha]W{'

3 '} l"' Xio do Jonsiro.

d W ¥ Mistralig '

Hemy of them, perticulsrly those in China have been fitted wilh verlous

Zype= time sicnels such

fel

L A o . v 1 13 08 e Y )
s tho O dot vecexlds, the lhrihiilc Zionnl) Moun
H T35 prms Conmn=n O35 Y Teney OF mya e
iwe Signal, Onn-a Signal, Jaeleron Tine Sigrel,

e ‘ A Sl s
ine nagn. 4 <. Oread Ralsy, 00 Goryek .'-m.m.;' )

Tine Bdll and Shopperd clock at Grew m'...ch
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e, Bourn designed en instrumsnt to sound ball notes on a 25 noie

: N 14
over £0 relays , 3 or 4 uniselectors, 12 no%we genevators \is hora)

- 17 -

1oiflir (2) from Aolaids, o

Buclcfast “vbey 9 £, dial

T A

Smenual Scuthanmpton

Loomis, hdmirel Fountnine, ir, UiterarreX (Brrem:tric Companssiion)
Nr, Fvy, Dr, Shoms,
Moun Tims - Oidereal Clocks, Srnelrancing

omeic T _—

W45 7L 237
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Time Zlupse Clocks, B, I.;. Toverse folarity Master Closk,

Cerrillones

The Carillona was un idea thought up by our i, Durgess abouh 1350,
Ec wes then our Mansging Dirzctor hsving succeeded ir, fopc-cones in

93,

e CQntﬂctGd a i:'l;‘, .".eslié ?..‘OLLIT.’ Chief Ziscironics Zarineer Of the

Compton Cryen Co, Of ieton, who r;aar.'-.lly tooic to the ideo, Yo s
Ircady inventied the :.l"c..rona.c oroen \m:.r'h was being used in cimrches

cinemae and ¥ orhinn Tons b 1u‘os.

e

keyboard end to sound any sort of chims; strike,mnd tune wtbiatically ;

provided , thetwe designed and mda all ne clock control machanism

“operuted from the stendurd Master clock, . Thiz woes dene ead my instrurent

was broduced which wes in a metal case s bonding 6 £, high 2 [3, widc

and about 15 ino, deep, It waizhed over 2 cwi,

L consisted of a complicated clock n=chenism (ns here) o pllot Aisl,

driven by a wotor, a miliitude ofrn istors ond erpocitor:s wwaily

-+ U 41 e . s _— o, iy At 3e] Lenation o
to control e dylnv alvr oI crch nobe ofter the inliisl o venstilon Wien,
-~ - .- - -
, . S o " DT L R AR IR
A 90 watt om mlw_f” T, & 1OUTERA0RIT, nower sup dy el " Tovenl el
A e . -
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and om C-uu-b.!‘." dﬂu.m..,. 'nu Verilows eonbkrol switehes Lot oouimt sk I
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bho extosanl Lowd T bty Tacbe bt wara s 3o us ha L e S

rojulranonts, which eonslutol ol tho ...a*m.m‘«hu“ bl nad nhe i.».-\

'\ o M * ' - ", ] - .‘ - -
tho \ﬁlhittin:uon eaine ond .',;‘.;r;}\,g’ wdl j“vﬂal ‘....,n,.; li'..".e Lome et Lo
Lrin or Jcotlund the Brdve; Iymn baws 6,0, %o 22vd Jsalay She faselns

at the timag ve;uired, Cowma o Clivreh bells and Loll Ter &b Aoz ot

-

The external loudzpeukers wore / in nash-r of tha struicht heen hroe,
Pl . oy = . - PP s t= B U ° ] 2

6 1%, 101‘.3 or ra-cnhrant tyns; excl loudspenier GWoin: £ILLad wiih

twin leudspesker or pressuro units, Ususlly fitted up on a sa:ieial Troma

e .
T

on the roof or luthe church tower, ihen in actiecn they could e

ol
H

hesrd wpy to 1 wmils awvuey,

ha 17 note conapetors each giva oub ceveral sura notes by omasns of

capecitanes off wmetulised dises en_raved 10 jva thc rejuirad nobe
? .
frouency,  Tho generstors allrevolve et spe2d, euch cne at e

difforent speed so soae 50 frejuencies are nede, These mr¢ il on

copon clrouit until & uniselactor bteing impulsed by a band rolay eloces

a relay to initiate a note, Thais relav sivmmonomlng is fivtedwith

O cantacts which is wired to as many pure notes to make up tha renuired

boll note which sturts ‘o‘s*a sharp blov and slowly fadas due to the

discharsae of cadacltors u'll"""h rasistunces,

- -

This is fed into the fmplificr wh i produees a near pn::i‘ac b1l :iote.
) R
,/ and is usu=lly, ins t.rflled j.,n-,a. rei:.ote po‘sj__t,ic.i u*ml

the leudspackers, The cowplste renze of n& ,rS from o G- illr.w ig”

.

equal to 10 tons of balls

Soma Campunclogists do not anorove of the Ca arillons; in foct ona gentlewen

v -

I knov usually sbudders whea ho hesr s cne, perticulsrly i€ b2 s2e8 I un
. W 3 *
watching him!

Cvar 20 Carillonss wers made-end sexnh 40 virious placay, such Gne leing

undar the control of tho Mister Clock ¢nd ofteén coipritlar civeuibs of
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woneyrware Gugholic Clureh, &, aaland; oL, Peltrick's wa\.:ao]-_m sammziz Scliese
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L uith 3 U\m—J e¢lnel ea Cas of talliing hoving 2 - 2 06, e Swnar
é 'van(. “ “ . \J ﬂ.\" \\ . 1.‘ ]t\ll“ “oﬂ “U'J’x (“ !‘2_0.- “‘“t_‘l '.“(}1: v' .

\u .J T\'.L"\Lu" M' X"‘\.u Gl"'* Q'.'.

sty fauls o Y B -

Jt. Johns |- " . :

Sh, Stophans  ® % )
n.LI‘A l"[fl l.lof‘l’ i ”, :

whe Gherdas n - ."“ ' : "' E o

SN, ..u‘.'r,.,““, .on o " ' g e

.Ct. GChri, c““owhu“ ci;.\rél:f. e
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e . : Tl - Lot e egSdly dos
Jeuse of Tra..p: Blnns saintnrsn sith o l Toa oubalds eloek with s

pigers ss s}*oxm in photosreph,  Comnlate with C rilleny plopring o

qQuarter chimes, tunes i,e, Scobtland the E:ove' ond Culler i ’f::'rm el othaor,




