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To all whom it may concern:
Be i1t known that I, EDOUARD LEFEBVRE,

iy
of thecity of Montreal, in the distriet of Mon-
treal and Provinece of Quebee, Canada, have
invented certain new and useful Improve-

ments in Electric Clocks; and I do hereby de-

clare that the following 1s a fuall, clea, and
exact description of the same.

Thisinvention relates to that elass of clocks
1n which eleetrical energy replaces the usual
welight or mainspring, and has for its object,
in addition to avolding the necessity of wind-
ing up such weight or spring, to secure a
source of cnergy combining electricity and the
force of gravity, whereby a more regular and
mlploved_ fwtlon will be mtmned than with
electricity alone.

The invention consists in the C(}mbumtlon
with the arbor, which is usually rotated by a
falling weight or a mainspring, of ratchet-
wheels rigidly secured to such arbor, frames
mounted loosely on the shaft and c
pawls to engage with such ratchets, electro-
magunets having their armatures provided
with arms extended on one side of the pivot-
ing-point to secure a preponderance of weight
and connected with said frames, and malke-
and-brealk mechanism worked from such
arbor for passing the electric current from a
suitable battery alternately through different
magnets to operate the different armatures
and frames,

For full comprehension, however, of the in-
vention, reference must be had to the annexed
drawings, in which like symbols indicate cor-
responding parts, and wherein—

Figure 1 18 a plan view of the operating

parts of my eclock; Ifig. 2, a rear elevation ot

)

same, and Ifig, 3 a detail elevation of the
make-and-break mechanism.

A is any suitable wooden base, on which is
mounted a metal frame I3 of the required con-
struction to ecarry the usual clock-work, all of
which 1s used, with the exception of the
welghts or springs and the parts for winding
up same, U being the dial, C’ the index- mbor
and C- the balance-wheel, which, hawever
form no part of my nwentlou. The main
arbor, or that upon which the usual spring or
weight wonld act, is shown at (9, being ex-
tended from the frame I3 to another support
or standard B/, mounted on the base A near

carrying

L

-the battery X

the rear. This arbor C° carries two ratchet-

wheels D and E, which are rigidly secured to

it,and two frames D’ and E’, mounted loosely.
These frames are preferably made in the form

shown—i. e., each having two side strips con-

nected together at their ends, so as to leave
a central intervening space, which is occupied
by the ratchet- wheel. Pawls d and e ave car-

ried on the upper sides of mnespondmu ends

of each of the frames D’ and E’, respectively,

and the opposite ends thereof are respectively

connected by means of links or rods to the
ends of the extended arms D* E° of the arma-
tures proper D® E* which aie fulerumed on

the respective 513111(11@5 I &, having bearings -

in the standards I¥’, G/, (md I, Whlbh to-
ogther with pairs of electro- magnets D' E*,
located beneath the auuatmes D? K3 are
mounted on the base A. Also on the mbor
(3, and midway between the two ratchet-
wheels D and E, are mounted rigidly two
spur-wheels D3 E?, the spurs or teeth of each
of which are equally spaced, but alternate
with each other in passing any given point,
this arrangement being for the purpose of
passing thb electric cuuent alternately
through the magnets D! &4 as will now Dbe
de%nbed

J is a contact-plate projecting f10m the base
A and forming one terminal of the battery,
(indicated at X)) and D" Ef are contact-fingers
(forming the opposite terminals) projecting
down, respectively, from spring-strips D7 Ef,
which extend, 1espectu’elv from beaunm
plates D® I to the spur-wheels D E°, these
plates bemn connected together with insula-
tion intervening and %umthl‘) mounted onthe
hase A.

The eircuit between thie opposite poles of
and the terminals J and D" E°
is secured by means of a wire It bhetween the
negative pole and the plate J, another wire
K2 from the positive pelethrough the pair D?
of electro-magnets to a binding-post ' on the
bearing-plate D7 with which tho Spring-strip

DT is in electrical contact, and Dby a branch

wire I° taken from the wire IK* through the
pair E* of electro-magnets to &nother‘ bind-
ing-pest ¢ on the bearing-plate K% with
which the apring-strip K7 is in electmml COn-
tact.

The operation of the parts is as follows:
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I'ig. 3 shows the ﬁl]“&[ Db out of eoniact W 1th
the terminal plate J and the finger Ef in con-

tact therewith, the result of W]llCh is that a -

current is passing through the magnets E?
and the armature E® is a,ttlacted by the cores
of such magnets, so that the arm E?is raised,
and with it the end of the frame I’, with
which such arm is connected, and the oppo-
site end of such frame carrying the pawl ¢
lowered. The arm D? we will suppose, is by
the force of gravity fa,lhnn from a - position
(*mrespondmﬂ to that in which the arm E?
now i1s, and in so doing is rotating the arbor
C® in the direction indicated by the arrow by
means of the frame D', pawl d, and ratchet

D, and just as it reaches its lowest point the
-spring-strip D slips off the tooth of the spur-
wheel that is holding it out of contact with

the plate J, and 51multaneously with its fin-
ger DS reaching such plate the finger ES is
raised out of contact with same, the result
being that the arm D? is mbtantaneousl)
(11a,wn up, and as the current has been di-
verted from the magnets E! to those D? the
armature E3 is freed and the arm E? begins to
fall by its own weight and so rotate the ar-
bor C? in the same d1rect10n and for the same
distance as by the falling of the arm D2,

What I claim-is as follows |

1. In an electric clock, the combination,
with the driving-arbor in gear with the usual
clock-work mechamsm mtervenmw between
it and the index-arbor, of electro- magnets and

445,023

armatures, the latter extended in length and
pivoted at a point which will placea prepcm 35
derance of weight on one side thereof and fur-
nish sufficient surface for attraction by such

magnets on the other, a battery, and make-

and-break me(,ha,mqm operated from said ar-
bor for passing the current from such bat-
tery alternately through different magnetsto
elevate the heavier ends of said armatures,
and connections between these latter and said

40

- arbor, whereby upon their being released they

will dmp and rotate such d'l"bOI' as set forth. 45
2. In an electric clock, the eombmatwn
with an extended main arbor in gear with
the usual clock-work mechanism intervening
between it and the index-arbor, of mtuhet-
wheels rigidly secured to such main arbor, 50
frames mounted loosely on same and carrying
pawls to engage said ratchets, electro-mag-
nets and armatures, each of the latter having |
an arm extended on one side of the pivoting-
point of the armature and connected with ¢
satd frames, a battery, and make-and-break
mechanism operated from said arbor for pass-

€y

‘1ng the current from such battery alternately

throu0h different magnets controlling differ-
ent armatures, as and for the purposes set 60
forth.

EDOUARD LE FLBVRE

In presence of—
WILLIAM EVANS
FRED J. SCARS.
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