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TO ALI WHOM IT MAY CONCERN:

Be it known that I, CHARLES EDMOND PRINCE, of
Stubbings Manor, Burcheitts Green, Berkshire, Bogland ,
Elacirical Engineer, have invented certain new and
useful "Iuprovements in Zlectric Clocks®, of which

the following is a specification:—

This invention relatss to electricelly driven
closks and the main idea of the invention ié the
mechenical separation of ths pendulum or time-kesplng
element from the clockworl or indicating mechanlsm, so
that the Tormer vibrates substantially freely, such work
as it has to psrlorm being not only very smsll but also
preferably of equal value at each swing of the time-
xeeping elemsnt. The timo-keeplng pronsrtiss of the os-
clllating tims-keeping element are thus sntirely unaffevt-
8d by lack of acecuracy in the conastructilon ér ad jus tmant
of the Indicating or clock mechanlsm, which can there-
fore be of & comparatively'rough_and cheap character
without detriment to thg accuracy of its indications.

The time indicating wmechanism may be of any sultable

known character the step by step movements of which are

sither effectsd or controlled by the Qperation of an elao-’»g:

tromagnetic desvice which is 1ncluded in a circult con-
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trolled by thz swings of the pendulum an@*i% h3iisntarily

closed at sach swing by the enzgagement of a light yleld-
ing contact, and is automatlically opened by an auxilisry
device such as an slsctromagnetic circuit breaker, prior
to the disengagemsnt of the pendulum contact, The circult
arrangenents ars such that upon each swing ;
of the pendulum a transiemt current traverses the circuilt
encrgising the rolay or elsctromagnet which controls or
actuates ths indiceting mechanism, and also traverses the
gnargising coil or coils of the circuit breaker, which
thereupon breaks the circult andsffects othor connections
such that upoh the re-establishment of the current on
the next swing of the pendulum this current traverses
the e¢nerglsing coil or coils of the circult breaker so
88 to raverse its polarity.

The impulses reguirsd to2 maintain the amplitude
of the pendulum swings may be derived from ths bransient
currents In the pendulum controlled circult as by means
of a solenoid or e¢lectromagnet traversed by such curreﬁts
exerting & pull on a soft iron bar rigid with the pendulum
or the swing of the pendulum mey be sustained mechanical-~
1y by onergy stored in & spring or springs or in a welight
through the agsncy of the time indicating mechanism or.of
an slectromagnetic device, e.g., that opsrating or control-
ling the indicating mechanism, or any othsr suitablé means
may be adopted for automstically sustalning the pendulum
vibrations, and such means may aiternatively be operated
by currents in a circult established periodically by =a
contact or contacts upon or controlled by any suitable
moving part of the time-indiqating mechanigm,

In the aooompanyiﬁg drawings Fige. 1 is a front
¢levation and Fige. 2 a side elevation, more or less dia-

gramuatic, of an c¢lectrically driven clock 1llustrating

2e
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aa:arrangdmgnt for carrying the invention into practics; Fig.

3 is a digzgram of the electrlc circuits; Flgs. 4 and 5 are

raspectively a plan viaw and a ssectional plan on an enlasrged

scale showing one construction of svring contact ussed in the
5 control cilrcult; Figs. 6 - 10 inclusive are diegrammstic

views In elevation snd Fisa. 6% - 10® incilusive ars corraspond ..

ing vicws showing the relation of the pendulum and the spring
contacts of the control circuit for various phsses of tho

swing o0f thse pendulum; Fig.ll is a dlagram showing circult

10 arrangsrments for a master clock snd grouns of renest cioscis;
and Fig. 12 .is an elevatlion showing the preferred mechenism f'or

actuating the atep by step time indicators.

[
L3

7

rring to Fig. 3 the pondulum or timing element 1,

&

whileh 1s pivoted et 2, carries a pair of contasts 3, 4, one on
15 olther side, which co-operate with contact springs 3', 4!
connscted respectively by lsads 5 and 6 with coils 7, & of =n
slectromegnstic clreult reverssr and with the flxzed contacts
9, 10 thersof. A light spring contact 11 carrisd by a polsr-
ised ermeturs 12 1s moved into flasxed engégemant wlth contact

£0 9 or 10, aécording ag the coll 7 or the coil 8 is snergisod.

The spring contact 11 is comnscted with one terminal of =
battsry 13, the othsr terminal of which is connected through
lsad 14 with a time indicating deviee 15 and thonee, through
[ lead 16, with the pendulum gusponsion whicn in turn is clectric-
25 ally connected with the contacts 3 and 4.
Assuming the contact 11 of the circult reverser to be
in ths position shown in flexad sngagerment with contact 9 and
the pendulum 1 to be swinging from laft to right, when contacts
3 and 3' engage a cireult will Dbe established from battery 13
Z0 throuzh spring contact 11, contact 9, evrergilsing coil‘V, lzad
5, contacts 3', 3, lead 18, time indicating device 15 and lead
14 back to battery. Consequent upon the ourraﬁt in coil 7 the

arraturs 12 willl be attracted towards thre corw of thils coll and

¥
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“away from the core of coil g, and the spring contact 11 will

consequently break the circult at contact © after a time lapse
determined by thne inertia of the armeture and the degres of
flexure of spring 11, and be thrown over against contact 10 %o
establish another circuit from battery 13, through contacts
11, 10, coil 8, lead &, contacts 4', 4 (when, upon the rsturn

swing of the pendulum, thess are brought into engs.zoment),

lead 16, time indicating device 15 and 1l3ad 14 back +o battery. .;

It will be seen that the establishment of the control
circult by the pondulum, either through contacts 3,3' or 4,4',
shifts the circult breaker or reverssr from one ocperative posil-
tion to the other and the current which offects this also trav-
erses the vnergising coll of the time-indicating mechanism,
which may be of anv sultable step-by~-step olectrically operated
kind. Also, since upon each swing of the pvendulum the contacts
3,3' (or 4,4') are in sngagement during quite a large propor-
tion of each swing, it follows that they will still be in con-
tect at the mowment that the circuit brea¥sr or reverser is
thrown over from one operatlive position to the other, and cén—
sequently the c¢ircuit is never brolen at the prendulum or con-
trol contact, but always at the circuit reverser contact.

There is shown in dotted lines es included in the lead

.5 a solenoid 17 which is traversed by the transient current

which flows around the circuit when the contacts 3,3 are 1in
ongagement. Thls solenoid is designad to co-overatse wiﬁh an
arm 17' shown in dotted lines as rigldly connscted with the
pendulum 1. This arm is of magnetic matsrial or partly of mag-
netic material and 1s sultably arrangsd with respect to the
solenold 17 30 as to come within its influence during part of
the swing towards the right and thereby rsceive an impulse
which mainteins the amplituds of swing of the pendulum.

Any suitable magnetic means may be employed to prevent

the action of the coil 17 producing an increasing amplitude of

4.
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.2y 28 for sxample by having only the outer end of thz rod

o . - . . .
27! of magnetic material or by ao greding the cross ssttion or

’ pagnetic psrmeablility of the rod that as soon as the pendulunm

swings outwardly to the required sextent the pull exertsd by the
coil 17 will be reverssad. Coil 17 may be arrangsd to impart
the sustaining iImpulse at the most effective moment, that 1s
when the pendulum has maximun valocity, or it may be arranged
to effect the impulss after that vosltion hzs bsan vassed, in
which case g glightly greatzr enerzy is rsculred, but this
disposition of the coll tends to compsnsate automatlically for
decreaging or inersssing smplitudes of swing.

While, however, any sustaining ilmpulse required by the
pendulum mey he imparted s¢lectricallv, ¢ither by means of the
transient current 1n the controlling circuit as above dascribad
or by mesns of a current periodically applisd st any other sult-
able time' interval, 1t 1s preferred to maks the sustaining im-
pulse independent of the constancy of any source of slectric
current, and ons method of achieving this 1is hereinafter des-
cribed in dstail wlth reference to Fig. 6 to Fig, 102,

In the clock 1llustrated in Figs. 1 and 2 corresponding
parts are indicatsd by the same reference numerals as are usad
in Flg. 34 As shown In these Flgs, the psndulum 1 is suspended
by means bf 2 s8trip 18 of stesl or other suitabls resilliont
material rigidly held by & clamp 19 betwesn the jawé of which
the strip 18 passss to an adjustment device such as a forked
srm 20 upon which the spring strip 18 is supported and which
is pivoted at one ond to the frame and has an ad justing scrsw
21 whershby the strip, when 1t is unclampad, may be raigsed or
lowered to any desired smell extent with consequsntisl altvra-
tion of the length of the pendulum when the strip is again
~secured between the jaws of the clamp 19.

A subsldiary adjustment of the effsctlve length of

the pendulum wmey be provided in the form of a amall wmass 22
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ig.11) slidable on the psndulum rod which 1s suitehly rreda-
ated. Thils uwess 22 ney be in the form of a 3plit zpring slasve
or collar encireling the pendulum rod sand provided wilth press
studs 23 whereby the sloeve may be expanded and movsd up or
down without interfering with the swing of ths pandulwa.

t is imreterisl whoether the

e

Vinile in soms respschs
pesndulum contacts 3, 4 are rigld snd the fizsd contects 3', 4!
yielding or conversely, the former arrangement is nreferrsd
as 1t affords convenlint means for applying mechanically %o
tye pendulum a periodilc suétaining Impulse of constent valuas.

A convsnient form of yislding contsct for “he purposss con-

3]

emplated 1s shown in Figs., 4 and 5, whorein 24 is o metal
tube having one or more longltudinal slits at its inner snd
which fits friction tight ovsr a boss 25 on a crank arm 26
fulcrumed on a termlnel block sultably connected in ths
control circuit. Insids the tube 24 is a spring contact wir;
27 preferably having a2 contact surface of a non-oxidising
character, the outer or free end of which is exposed by a
portion of the tube 24 being cut away as indicated at 241,
while the inner fixed ond is rigldly secured to the tubs 24.
The sngular displacemsnt of the contects 27 from thé central
posifion of the pendulum can be adjusted oy turning the crank
armg 26 ebout thseir fulcrums by means of ths cerank handlos 23,
ény suitable means being providsd to sscure the contacts in
the positions to which they have beun ad justed.

The contscts 3s 4 on the psndulum may consist of rigid
ﬁlatinum vires arranged substantially at right engles to the
spring contact wires 27 of the fixed contacts %', 4'. A4 the
pendulum swings outwardly on either sids from the central

position the contact eloments on that side

2ngags and estabe
lish the circult of coil 7 or coil & as ths case mey be. The
spring 27 is flexed by the pendulunm during the remeinder of

the outward swing and rvacts on the pendulum during the

6.
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corresponding part of the inward swing, the energy stored in
the spring by its flexure being thus returned to the poendulum.
By arranging that the tensioned spring 27 acts on the penculum
over a longer distance during the inward swing than that over
which the pendulum acts upon the sy»ring to energise 1t during
the outwerd swing, more energy 1ls imparted to the pandnlunm
woon the inward swing than is absorbed from the pendulum 1upon
the outward gswing, and it is thus possible by msansg of this
resildium of energy to compensate the resisting forces opposing
the movement of the psndulum and thereby maintaln the ampli-~
tude of 1ts swing. With this obiect the spring contact E7
is displaced g5 as to he partly tensionzd or snerglsed, eftor
the pendulum on its inward swing has moved away from it, by
meansg of a movable momber, for example a pin 29, (Figs.6-102),
attachd to the armaturs of an e¢lectromagnetic device included
in 8 cirocult established by the opzration of the contacts 3,3
or 4,4', As shown in Pigs. 1 and 2 this sloctromegnstic device
1s the samu‘devicu as thet which operates to bresk ths snergls-
ing circuit. The chenges in position of the co-operating varts
are illustrated in FPigs. 6-10%, In Figs. 56 and 6% the pendu-
lum 1 is shown in the ingermediate position moving from right
to left and the pin 29 in 1ts inopurative position in go far
as regards the flexure of spring contact 27. In Figs. 7 and
72 the pendulum has moved over'to zstablish contact between
the contact slements 4 and 4!, thersby energising elsctromagnet
8 and shifting the armature 12 from one dperative pesition to
the othsr. This movement of the armature, with which rin 29
i1s rigidly connected, trings the latter into engagement with
the sprihg contact 27, displacing the latter outwardly to a
definite extent which can be adjustoed by appropriate meané.

The psndulum,an its return swing towards the ri@ht.first
establishes contact with the spring 27 in its displaced posi-

tion, as shown in Figs, 3 and 82, thersby again energising one

7.
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ing the armeture 12 back into its other opzrative position, ac
that the pin 29 1s withdravn into its Inoperative position,
as shown in Figs. 9 and 9%. Thes pondulum continues its out-
ward movsment o the right, still further flexing the spring
27, until 1t resches 1ts limiting position as shewn in Figs.©
and 9%, in which position the displacement of the spring 27
Inward
is a maximim. On the return/swing of the pendulum the spring
foliows up the pendulum over the complets renge of its Tlsxurs,
sine2 the pin £9 has bsen rotracted and is no longer in a |
posltion in which 1% cen arrest the return of the snring
27 ﬁo 1ts initisl posltion, as shown in Filgs. 10 snd 10% ana
6 snd 6%, It wlll be ssen therefore that during the return or
inward swingvof the pandulum the tensilon spring 27 acts through
an additional rangs upon ths pendulum as comparad with ths
rangs of engaszemsnt on ths outward swing, neitsly over the dlg-
tance Indlcatod by the difference in the posltion of the spring
27 as shown in Figs. 7 and 72 and 8, Sa, and 1lts position as
shown In Figs. 6 and 6%,

Alternatively the susteining impulses mey be communicat-
ad to ths time-keoplng elemsnt by means of a light spring on
the movable slament of the eloctromsgnetic device Operating or
controlling the time-indiceting mechanism, which spring when
tho movabls eluvment shifts from one oparative position to an-~
othor 1s brought into contect with the time~keeping element

and gives 1t the required sustaining immulse.

Ey such a method of sustaining the oscillstiors of the

bims-kseping olsment the amplituds and tims~-keepling arev cntire~

1y Independent of varistions, from whatever cause, in the o2lec-
trie snergising cirecult. further, ths amplitude of swing can
be readily adjusted b 2altering one o2r hoth of the limiting
positions of the spring acting upon %he tima-lzesping <lement.

Az already indicated, the sustaining impulse may be
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;épliad by means of a gravity device eusrgised In the mauncr
above deseribsd by means of transient currents brought into-
action by the tims-keeping mechanism or by a sultable 2lectro-
magnetic apparatus, Further, instead of appl¥ing a sustaining
impulse to the time-keeping olement at every alternate vibra-
tion thereof, the requizite impulse may be applled at every
vibration or st any desired intervalas.

While any sultable clectromegnetic device such as, for
exampls, the circuit breaker 7, 8 1ltself, may be uscd for
applying a stép—by—step movement to the time Indicator 15, 1%
1s preferred to use an arfangem@nt such ag shown in Fig. 12,
where in an eleotromagnetVSO 1s wnergls=d momsntarily upon
gach swing of the pendulum when the snerglsing circuit 1s
established by engagement of the contacts 3, 3' or 4, 4' res-
pactively, and upon beolng so energised attraects an armature 31
against.the roactlon of a spring 32, This armature, or an
oxtension thereof, carrlss a projecting pin 33 which 1s
adapted to engage alternately with the teeth of two wheols
34, 35 in ﬁesh with eacnh other, one of these wheels, say 34
beling . a memberbof the train of wheels which drive the clock
hands.. The pin or pallet 33 is sultably cam-formsdbn 1lts wonri .
Ing faes, so that when for example the armature 31 13 attracted
by the magnot 30, thigbperating cam face engages a tooth of tho
‘wheél 35 and shifts the latter in the direction shown by the
arrow through an anglé corresponding with half the pitch of
its tesath, The wheel 34 being permansntly in mesh with 35 will
similarly be shifted through half a tooth. Upon‘the ratﬁrn‘of
the armature by tho spring 32 the pallet 33 engages the next
tooth of the wheel 34, shifting it throush an angle represent-
od by half the pfitch of its teeth, and conssequently also

shifting wheel 35 correspondingly. Thus, for sach double os-

cilation of the armature the wheel 34 will he moved through an

angle equal to the pltch of its teeth. With a suitsbly shaped

O
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st 33, e.2. ons which is cylindrical on 1ty dAriving
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oin or pal

1l
foes and flet on its resr face, in sppropriate relation with

@)

the tsesth of the two msshing whsels sn unfaeiling forward movs-
ment of the wheels in accordancs with the oscillations of the
srmature or the like is assured and any pos«ibility of beckf
ward movement of the wheels by resson of vibratlon or any
othor cause 1s prevenbed.

The relation of pallet to beath mey be ad justed by mount-
ing the pallet on the armature or the lite, 2o that Lt can Do
shifted longltudinally or the armoture 1tseli may ta capable
of being adjusted longltudinally wut the proferred s thod is
to journal one of the two meshing wheels in & braclet, indica~
tsd in dot and desh lines at 35' in Fig. 12, which cen ha
swung about the axis of the other whesl end secursd in any
desiréd position. As on3z of the objects of this part of the
invention 13 toJbtain an absolutely dependablse conversion of
oscillating into rotational movenment using rough apparatus,
e.2. stampsed wheels the meshing teeth of which may have consld-
erable‘baok lash, such an adjustrment is necessary to enable the
pallet and teath to hs brought in such relatlion as to ensure
the desired step-by-step forward movemeont and provide an abso-
lubte lock against baclward movement. Ons or both of the gear
wheels may also be subject to the action of a spring brake 36
or equlvalent steadying device.

For operating a timc—indicating ﬁechanism or groﬁp of such

than .
mechanlsmg other that designated by 15, therohmy be in-~

cluded In the onerglsing circult of the mechanism 15 an slectro-

magnetlc relay 37 (Fig.ll) which, &t each swing of the pendulum

ig momenta-rily =snergised snd operates by means of a sultably
arranged switch 38 to closu a circult including a local battery
39 which supplles fthe momentary actuating currents for a group
of time~indicating mechanisms 40 of the sams step~by-~step char-

acter as the mechanism 15, the individual members of the group

10.
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seing connected in parallel with each other sascross the ter-
minals of the battery 9. Instead of operating the subsgidilary
time Indicating mechanisms at each swing of the pendulum, They
may be arranged to be actuated in the same step-by~step fash-
ion at other time intervals. For example, they may be actuat-
ed avery half minute by an arrangsment such asg illustrated in
another part of Fig. 11 through the medium of a contact pin 4L
upon a disc 42 secured on the minute arbor of the clock train
of the mechanism 15. This pin twice svery minute makss con-
tact with one or other of two spring contacts 43, 44 which are
connected respectively with the coills 7', 8' of an electro-
magnetic cireuit-breaking mechanism which 1g in every respect
ldentical with the mecheanism 1llustrated dilggrammatically in
Fig. 3. The circult arrangemsnts for this device are clearly
shown in Fig., 11 and the device controls‘the operation of an
electromagnetic relay 37' which, through the agency of an
armature a ctuated swithh 38', closca once every half minute

a circult which includes a local battery 39! by which current
is supplied bo actuate a group of step~by-step time-indicating
meohanisms 40'.

When the pin 41 encounters thse spring contact 43 a cir-
cult is established from batbery 13 through a brush contach
45,.disc 42, pin 41, spring contact‘és, coil 7', contact pin
9!, contact spring 11', relay 57' back to baté‘ary 13.
Consequently, with contact established between pin 41 and
contact spring 43 a momentary current will traverse coil 7!
as soon as the energising circult is completed and the arma-
ture 12' and with it the contact spring 11', will be thrown
over to the other operative position, thereby breaking the
circult of the relay 37' at the contacts 9', 11'. This magnet
cannot therefore b2 agsin cﬁergised during the remainder of the
period of contact betwsen pin 41 and conbact spring 43, but

when pin 41 moves round into contact with spring 44 a circuit

11.
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%1ill be established from battery 13 through coll 8! and a
momentary current will traverss the coil 8' and also the re-
lay 37' znd the armaturs 12" will immedistely be throwm over
into its other operative position. Thus, oncs for avery hslf
minute there will bs a momenbtary current through relay ar!
actuating the switch 38' end bringing the local cirduit 1Into
opergtioy to move the time~indicating mechanlsms 40' through
one step.

Provision is mrde for sestting the timing mechanism 15,
or othsr timing mechsnisms essociated therewlth, Dy short
circuiting the mschanism 15 as indicated by the dot and
dash lines 45 in Figs. 3 and 11, & suitably plsced key being
provided for this purposs. With the mschanlsm so short clr-
culted the psndulum snd ths circult reverser will continue to
operate without affecting the clock or indlcating mechenlsm 15,
which will remain stationsry until the short circuit lg remov-
ed. This provides mszns for re-setting 2 clock which is in
advance of the trus time, To sc¢t & clock forward to ths true
time the pondulum contacts are short circuitsd to the pendulum
by means of = suitable switch, whereby the lsads 5, 6 ars dir-
actly connectsd with sach other asg through the connections in-
diceted by dot and.dash lines 47, 48 in Figs, 3 and 11l. ¥ith
this switch closed th2 circuit vreaker 7, 8 1ls sctuated rapid-
1y independently of the pandulum end conssquently the clock
machanism 15 1ls advancsd rapidly until, when the true time 1ig
rezched, the mircult through lsads 47, 48 is then broken &snd
the clock resumes normsl working.

It will be obvious that the apparatus hersinbeforse des-
cribed may be modifiled in many respects without depsriting from
the 1nvention, snd the various olemsnts of the sssential part
of the apparatus herein described are given by way of sxample
onlyv. The esscntial feature of the invention is the entire

mechanical separation of the pandulum or equivalent time-ksep-

12,
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’ing element r'rom the time~indicating mechanism, oo that the
vendulum oscillases as a free peniiium and is not called upon
to 10 nay work whatever either in connection wit)

the operation of the time~indicating mechaniem or 6f uny

machanism required for sustaining the amplituile of the

vierations of the timewkeeping elenents,

2%
g
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What I claim as my jnevntion 1sdm ‘,.7";5:?352577"?3'9;
1. In on electriezlly 4riven clock, & time~dindicating
mechanism and an oscillating time-—keeping element of which the

oscillations are suwstantially free rrom the timewdindicating

mechandsm, an eléctromagnetic jevice controlline the cperation
of the time~indicatinc mechanism, a pair of makesand~break
jevices in the electric circuit to said electromagnetic Aevice
afé%;nately cnened and closed »y the oscjllatihg movement of
the time~keeping element, and an auxiliary jevice for kreaking
said circuite.

o, An electrically driven clock according to claim 1,
wherein the auxiliary device for breaking the circuit to the
electromacnetic #evice comprises a polarised element and a
nonpolarised element, the latter cf which is enefgised »y the
current in the circuit controlled Wy the time~keeping element,

%, An electrically Ariven clock according to claim 1,
wherein the auxlliary device for ereaking the circuit of the
electromaknetic device comprises 2 non~polarised element in
said circuit and a polarised element one of which elements is
movable, said movesle element alapted, when the non-polarised
element is energiséd »y the closing of one or the other of
sald make~and-break devices, to chanye its position to Tirst
‘oreak the energising circuit to the electromagnetic device and
then to estawlish connection to the other make and break device,
wherewy on the next oscillation of the time=keeping element the

circuit therewy closed to said non-polarised elenment reverses

the polarity cf the latter,
4, An electrically driven clock according to claim 1,

v wherein means are nrovided for reniering the tire~dndddaging
mechanism inonerative while the time~keeping elerent continnes
to function.

5. An electrieally Ariven clock according to claim 1,

wherein mesns are nrovided for electrically onerating the

e e 3 T . . PR

.~ time~indicatine mechoniem dindependently of the time@keening

I~
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elemnent,

6. An electriczlly Ariven clock zceerdings to claim 1,
wherein the tﬁm9;indicatipm mechanism is operated »y the
current in o loexl controlled by the time~keepinc element,

7. In an #&lectrically Ariven cleeck according to clﬂimb,
peans for imparting pericdic sustaining impulses to the time-
keenine element sy means of currents in the circuit egtablished
by the time-keeping element,

8. In an flectrically Ariven clock according to cleim 1,
means for impartine sustaining impulses to the time~keeping
element By means of currents in the circuit eptablished »y the
time~keeping element, the frequency of which gustaining dme
pulses is controlled By the time-—indicating mechanisnm, 4£h

9., An electrically iriven clock according to claim 1,
wherein the time-—keeping element is a pendulum and the make-
and=break devices comprise two fixed contacts one on either
side of the pendulum, znd 2 palr of contacis carried Wy séid
pendulum ani cooperating with saiil fixed contacts res@ectively,
" one ot each cooperating pair of contacts weing of the character
of a light spring.

10, An electricaily Ariven clock according to claim 1,
wherein the time~keeping element comprises a pendulum and the
‘mzke~ani~break devices comprise a pair of contacﬁs, one on
each side of the peniulum, and a second pair of contacts
carried By said pendulum and cooperating, respectively, with
said first-named contacts, one contact of each cooperating
pair ®eilng adjustowle in pbsition for varying the momentr of
contact with its cooperating element,

11l. An electrically Ariven clock according to claim 1,
wherein the time-keeping element comprises a pendulum and the
pair of make~and~break devices are located, respectively, on
opposite sides of said pendulum each of said make-andw-break

devices comprising a normally fixed contact ani a contact care

15,

N S



[V

A | 550
ried by said penidnlum, & pair of crank levers adjustabkle in
position »y rotation awout their fulcrums ani each carrying

one of said rixed contacts, ani means for clarpiné cald crank
levers in adjustel position.

12. An electrically 4riven clock according to claim 1,
wherein the timeﬁkeeping element comprises a pendulum and the
palr of make-ani-break devices each comprises a contact carried
®y said pendulum and o contact with which said firgt--named
contact cooperates, said last-named contacts each weing mounted
to swing in an arc for adjustment towards and away from said
prendulum,

13. An electricclly Ariven clock according to claim 1,
wherein the auxiliary device for ®reaking the circuit to thejﬁ%
electromagnetic device comprises a movable magnetic element, )
a spring contact carried by sail movakle element, and a palr
of adjustaele dut normally fixed contacts with which said
sprine contact cooperates.

14. An electrically driven clock comprising a time—indiles
catiné mechanism, an oscillating time-keeping element mechaniu
cally separate from the tiﬁe#indicating mechanism, an elece

tromagnetic device included in a circuit controlled by the

time~keeping element, a mechaonical device enceriised by the

:operémion of the said electromagnetic deviee and means vherewby
periodic sustaining impulses are imparted By the sald eners:
riged mechanical device to the time-~keeping element.

16. An electrically driven clock comprising a time~indicate

ing ﬂechanism, zn oscillating time-keeping element mechanically

" separate from the timeiindicating mechanism, an electromagnetic

jevice controlling the operation of the time~indicating mechans
ism, a mechanieal device adapted to impart periodic sustaining
impulses to the time~keeping element, said mechanical device
weing energised Wy the apération of the electromagnetic device
which controls the operation of the time indicating mechanism,
16.

A electri :
trically driven clock comprising a time -
- —
le,

B e Tl T




Xb zﬁmﬁﬂ&

~

indicating mechanism, an oscillating timem~keeping element
mechanically separate from the time~indicating mechanism, 2an

electromagnetic d2vice incluied in a circuit controlled »y

the time-keeping element, ani & gpring energised by the operw

ation of the sail electromagnetic jevice and operating sy its
reaction to impart peribdic sustaining impulses directly to
the oscillating time-keeping el ementes

7. An elecﬁ}ically iriven élock aomprising a timee
indicating mechanism, an oscillating time-keeping element
mechanically separpate from the time~indicating mechanism, an
electromagnetic device controlling the operation of the timees

indicating mechanicm, a pair of sprins contact devices in the

electric circuit to the said electromagnetic device alternas

3
N
i

tely opened ani closed by the oscillating movement of the
time—keeping element, means operated Wy the said electromagne..
tic device for energlsing ﬁhe spring of one of said condacts
and means whereby the reaction of the said energised cpring
ig imparted directly to the time~keeping element.

ié; An electrically Adriven clock naccording to claim 1,
w@érein the time~indiicating mechanism comprises an ¢l ect rhe

magneticzlly operated oscillatine element, z pailr of toothed

wheels permcnently in mesh with each other, =and 2 pallet
i , v"'earried by the oscillating element 2ni cooperating alternately
with.the teeth of the said wheels to rotate the 1atter through

a definite anele ot each swing of the nacillatine elements

19. An electrically iriven cicck according to claim 1, wherein
the time—&ndicatine mechanism comprises an electromagnetically
operated coedllating element, a pair of tocothed wheels perss
manently in mesh with egch other, ani =2 pallet carried by the
ogcillating element ani'cooperating alternately with the teeth
of said wheels, sail ﬁallet consigting of & pin of substane
tially cylindrical ehape upon its operating face ani of flat
‘sha@e on the reverse face.,

20. An electriezily Ariven clock according to claim
e 3

17,
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whevein the time~iniicatine mechanism compripes an electro..

Al

magnetically operated oscillating element, a pair of toothed
wheels permanently im mesh with each other, a pallet carried
®y the oscillating element and cooperating alternately with

the teeth of the said wheels to rotate the latter through a

definite angle at each swing of the oscilddating element, and
meens for adjusting the relation of the pallet with respect

to the teeth of the ©aid wheels.

21, An electrically driven clock according to elaim 1,
wherein the time-—indicating mechanism comprises an electroe
magmetically operated oscillating element, & relr of docothed
wheels permenently in mesh with each other, one of said wheels

®eing journalled in a braiBket mounted to swing about the

axls of the other wheel, and a pallet carried wy %he cscillate S

ing element and cooperating al®érnately with the teeth of the
said vwheels to rotate the latter through a definite angle

at each swing of the oscillating elements

A
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