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COMPLETE SPECIFICATION. ' 3
" Improvements in Electric Clocks. o

"I, CHEarLes IRy, of 42, rue Lhomond, Paris, France, Lngim,er, .do hereby
devl.ue ‘the nature oi‘ this mventlou and in “Jmt manner the saine is to be per-
formed, to be particularly described and ascertained in and by the iollo“ ing
statement : —

This 1nve11t1011 relates to electric clocks of the kind in which an impulse is
imparted by means of a spring to the ¢ontrolling member, a pendulum or
balance wheel, during each swing or semi-vibration thereof, the amplitude of
the impulse bemg 1ndependent of the voltage of the driving battery of an asso-
ciated electrical device employed for restituting the energy expended in impart-
ing ‘the -impulse, it consists' in improved construction’ whereby the controlling
member receives the impulse immediately after it has passed the middle pomt
of each swing, and swings freely during the remaining portions thereof.

Tixamples of the invention are shown in the accompanying drawings in which

the two figs. represent diagrammatically’ different constructions according to the -

1nvent10n, in Fig. 1 the controlling member is a pendulum and in Fig. 2 a
balance wheel.

In Fig. 1 the pendulum A suspended at O has above its bob M a small 1uhe1 n
which, when -the pendulum is passing the middle point of its swing and is in
o vertical position, bears against a fmgvl b carried by the spring lever H, whth
normally rests against the stop v. When the pendulum passes its “vertical posi-
tion the spring is displaced by the roller « which comes into contact with the
finger 5. The end ¢ of the spring H is thus brought against the end s of the
armature D of an electromagnet 15, The aftraction of :the armature bends
the spring H upwardly thereby causing the finger b to bear upwardly against the

“voller @ on the pendulum, giving rise "t a tangential component which 1mparts

energy to the pendulum tending to push it upwardly after it has passed its
vertical position, so that the pendulum which has performed work in displacing

-the spring -receives more energy than that which is expended for the purpose,

after it has passed its vertical position. * As soou as the pendulum has passed the
vertical position the pendulum becomes free of the finger b, the circuit is bI'OL{-,]l

,and the spring returns to its normal posﬂ;mn ﬂgmnst stop ».

The same- events occur as the pendulum returns th)muvh its vertical posxt-on,
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so that the pendulum réceives au 1mpulse at each lmlf oscillation without suffer—_

ing any ineffective blow. -

Instead of the electromagnet E ther-e may bo used an electromagnet, with a
core of magnetlc steel, and iron e core or a macrnet“‘attracted—by“ asolenovid or any
other equivalent devwe. W . R

The armature I may c‘ontro] a ('\ofkwm‘k 1'01- m%ianre bv means of a pawl

correlated with it driving a Fatéliét whi Ll—k‘hold'—from Tev umtlon-'lu the oppusite
direction by a suitable detent, . . Y

[

It the mventmn is to be '\ppllcd fm' 'Z mqnnt{mg unlu,aths of tlme, an’

“electric contact may be mounted on the éscape wheel wluch p(,rfulms its revoiu-
tion in one minute:r - - ;

If the invention is to he used for actuating- sym,bromsod 1‘(‘(;(‘]"’(—"1‘%, a supplo-
mentary electric contact may be mounted on the levér H which' moves ‘every
second or fraction of a second m,coulmg to, the longth of the pcndu]um No
-clockwork is required in this case. . . _

In Fig. 2, which is‘a plan, the: mvon’nnn 1s apphcd to the Pnntl‘l)] of a balance
wheel havmg a spiral spring, and ‘which may be (,mplovul for instance, in an
electric chronometer which may be usced as a sclf-controlled clock or-as a trans-
mitter for controlling electric receivers.

The pivot of the balance wheel A-carries-in a-plane above or below that of

the wheel, a. projection or a small Toller ¢ a balanced by & weight J; as the roller

passes the dead point (the poslhon of . equilibrium) it “bears du-amst the spring I
and thus closes the circuit of af ele(,‘rromagnct E. "The spring.I being put in
tension by the roller @ gives rise to a- tangenhal force adapted to maintam the
oscillation of thie- balance wheel A “Tn “thig muainés the “full oscillation
of 360° (180° oun each side of the ‘dead - pom’r) which’ is mnecessary for
the satisfactory working of the system, may be “obtained.” Theé armature D of
the electromagnet which drives the system controls the clockwork or “distributes
current ﬂlrcmgh -a. device mot. shnwn .M'le’ balance wheel, A carrigs two
weights %, «' which can be fixed" 1n posmmn by. means of.sc,rcws to., va1y~ ‘the
effective lengths ¢, » and ¢, w!. -

Instead of the roller carried by the l-ectlhnc*n' pcndulum o The balance wheel
there may be used if desivable a _]cwel such™as an agate, ruby ar. sapphire, .or
a piece of polished steel or the like cut to a couvc\ plohlc but thls arr angement
entails more friction. ¢ ° - : . LTl R

- - . R

. ‘Having now particularly ﬂescribéd aﬁd", a"%'i;(,i'tfiil-iéd the. nature of my :said
invention and in what manner the same.is to be performed, I de(,lale that what
I clainy is:— oL T L :

. LT . |._. d .

1. In an e]ectub clock of the (,h.u'a(,ter refelrod to, the bOllS"-lllbth]], wherom .

"

the _controlling member, a. pen(]ulum or a balaice “wheel, "receives the, r1;mpulso
immediately after it has passed the: nnddleqmmt of e‘lc,h swing and swings, freely
during the remaining portions: thereof. Sl “ s

© 2. In an electric clock as claimed in’ (Jlaun 1, thc (,m]stl uutlon ‘wherein a 1'01]01‘
on the comntrolling member bears’ against, the spring w]n(_h, whien. it- has been
bent, by the controlling membm and ]ms closed an_electric circuit so as to energise
an electromagnet, is bent in the oppusﬂe divection by the action of the energised
. :matrne’r and thus imparts the impulse to 1he controlling ‘member. -

3. In the construction claimed in bLum 2; f]nc m(,uhﬁgatxou wherein the rolh,r
-carried by the controlling member, w hether..a pendulum or balance wheel, is
replaced by a member of hard stone_or steel; Sllb)fﬂl]fl.lllv as described.”

4. In an electric clock’ as Llannul in: Clainis -2 .and- 3 actuating the- eseape
wheel of the clockwork for' moving “the hands of the c]ock, by a I)'l“'}. carried by
a 1od operated by -the electric magnet; substantially as described.

5. In combination With the cofistruction: claimed in the precedmg clalms,
means for electrically transmtftmg at a distanice indications of time ¢omprising
an electrie contact placed on‘an escape-wheel forming part of th¢ clockwork for
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actuating the hands, and adapted to close periodically an electric circuit for the
transmission of an 1mpulse, substantially as described.

6. In combination with the constructions claimed in Claims 1—4 means for
actuating synchronised receivers comprising a supplementary contact on the
spring lever, which beats each second or a fraction of a second according to the
length of the controlling pendulum, substantially as described.

7. In the constructions claimed in Claims 1—6 the arrangement of the driving
magnet or the like between the pendulum or the balance wheel, aud the clock-
work for moving the hands, substantially as described.

Dated this 27th day of February, 1911.

ABEL & IMRAY,
Birkbeck Bank Chambers, London, W.C.,
Agents for the Applicant.

Redhill: Printed for His Majesty’s Statiohery Office, by Love & Mulcomson, Ltd.—1912.
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