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To all whom it may concermn:

Be 1t known that I, ¥REDERIC RICHARD, a
citizen of the Republic of Switzerland, resid-
ing at Liynn, in the county of Essex and State
of Massachusetts, have invented a new and
useful Improvement in Electric Timepieces
or Clocks, of which the following is a speci-
fication, reference being had to the drawings
accompanying and forming a part of same.

My inventionrelates to clocks or timepieces
in which the motive power is an electric cur-
rent furnished by any suitable contrivance,
as & dynamo or battery.

1'his class of clocks may be used separate
or independently, in which case a battery is
commonly the source of power, or it may be
used in combination with a masier-clock
where the power is furnished through a mas-
ter-clock at regular intervals.

The object of my improvement is, first, to
provide in separate or independent clocks a
contacting device for using the electric cur-
rent at intervals as far apart as possible and
for the shortest practicable time, thus in-
creasing the life of the battery; second, to
provide means for applying the force of the
electromagnet or dynamo, either in secondary
or separate clocks, directly to the balance-
wheel in a way to insure accurate time-keep-
ing qualities; third, to provide in independ-
ent clocks a convenient place for the battery
and means by which persons without special
skill in the art can quickly and conveniently

- remove and replace exhausted batteries. T
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attain these objects by the mechanism illus-
trated in the accompanying drawings, in
which— |

Figure 1 is a vertical view showing in a
general way one form of the complete clock
with a battery concealed in the base. Ifig. 2
18 & horizontal section taken on line 2 2, show-
ing regulating-arm 3 4, armature balance-
wheel, and cennections. Tig. 3isa section on
line 2 2, showing the balance-wheel and con-
nections in a different position.
and 6 are details showing different positions
of the contacting-spring and pallet-catch on
same., Kig. 7 1s a detailed side view of the

igs, 4, 5,

bracket by which the battery is clamped to

the base of the clock.

similar letters and figures refer to similar
parts throughout the several views.

In Kig. 1 the hollow base Z supports the
standards Y Y', upon which are carried the
dial and a suitable train of gears o «' and
the supporting-plate I, which carries the
contact-spring and a bearing for one end of
the balance-spindle. The magnet U U’ and
spindle-support 'V are also fastened on the
base.

Within the bollow base 7 the cell of dry
battery with terminals X X'is fastened by
two metal brackets /v 2V, Iigs. 1 and 7, which
are attached to and insulated from the base
and provided with downward-extending slot-
ted arms, into which fit the studs forming the
terminals of the battery, so that when the
binding-screws X X' are tightened upon the
arms & positive contact is made and the bat-
tery held in position. The battery may be
quickly removed by loosening the thumb-
screws.  Yith the battery in position the cir-
cuit from post X' is made by conductor X*
through the electromagnet, and the conductor
X°to binding-post /:, whichis an electrical con-
connection with binding-post & and contact
L, all of which are insulated from the sup-
porting-plate II by the mica strip I. The
opposite pole of the battery X is conneccted
to the binding-post R and contacting-spring
N by conductor X% all of which are insulated
from the supporting-plate HH. The adjusting-
serew M is also insulated from the spring N,
so that in the normal position of the contact-
ing-spring N (shown in Figs. 1, 4, and 5) the
clrcuit is open, while in Fig. 6 the circuit is
closed.

Referring to IFig. 1, A is a vibrating arm
pivoted at f and connecting at its upper end
with a pawl-and-ratchet wheel, so that when
the arm I1s moved to the left by the stud C (in
the revolving arm D) it revolves the ratchet-
wheel connected te a suitable train of gears
a ', operating the hands of the clock. The

arm 1s brought back to its normal vertical
position by the weight d or a suitable spring.
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In IFig. 1 on the lower end of the arm A a |

hinge B is pivoted to
toward the vieht to al

turn loosely, as at BB/,
low the stud C to pass
[reely, but in turning to the left only as far
as its normal position in line with the arm.
In iGgs. 1, 2, and 5 on the spindle I is
mounted and rigidly attached, first, the arm
D, with the stud €, which engages the hinge
or pallet l; moving the arm A as the spindie
and arm O are m\*ohfed to the left; second,
the arm I, with the noteh (, for engaging the
pallet O of the contact: spring N; third, the
armature T, whicli forms an mtegml_ part of
Lhﬂ balance-whee! & .
surrounding thespindle K, between thearm
17 aad balance-wheel 35 fmd attached to the
spindle I, 1s the haiv-spring J.  This spring
is fastened at its outer end to the arm G b}
the screw 7, and its tension can be adjusted
by the regulating-arm 54.  The weights 5 5’
A1C arran %d bo balance and reg alate the bal-
s 1 an ouhnmy chronometer-
in 1ts normal position of rest the
stands in
when 1t is rotated

balance.

position T Tig. 3, and

from this pos Ltum thﬂ spring acts to bring it

hacle again.

il the armature be rotated by the hmld Lo
the left, opposite to the rotation of the hands
of a watch, far envugh to carry the arm If
considers bh* past Lhc pallet O, which is free
tomove etther way, andreleas (.,d, the balance-
wheel will be returned toward its original po-
sition by the fmeﬁ of the .splinﬂ' J passing
the p ﬂlet O, g, 4, In 1ts return in the same
manner as in its iom*‘nd movewent, Kig, 3,
and will mtfue to the right of 1ts ouguml po-
sition by 1ts own 1‘.1:101‘11(31‘1“1111, continuing to
vibrate with shortening amplitude until the
arm I just reaches the limit of its left-hand
vibration as the point of the defiected pallet
185 resting upon 1ts top surtace, Ifig. 6. Then
as the arm & starls backward upon its right-
hand turn 1}10 end of the pallet is caught by
the noteh in the arm Fand isforced into aver-
“;i«::* al position, carrying ap
N, towhieh 1L 18 attached, off from theinsulat-
ing-pin b onto the contact-pin I.and complet-
ing the eivenit through the magnets U U’ at
the mement when the armature isin the posi-
tion 17, Iig. 5. Thearmature T in position is
thus drawn with considerable foree for a mo-
ment toward the position directly over
magnets, thus giving it a freshimpulse. The
pallet G drops off the arm I¥ and Lhe (311(311113
is broken. just before the armature reaches
the p{)%ltlml 1°, so that the armature keeps
on in its right- handed vibration uniil its mo-
mentum is equalized by the spring J, when it
retuTns, Lim arm i continuing to pass the pal-
let O Q"‘dl way without {h%umbmﬁ the con-
bact-spring & until the mnplltude “of the vi-
bration 1s shortened again, so that the arm I¢
reaches 1ts turning-point under the pallet O,
when the eireullt wiill be made again and 3
fresh impulse given to the ]mlm_l_@e-ﬁ-heel.

the

the contact-spring |

the |

This operation is repeated so long as the
proper cuarrent is supplied, and at cach vibra-

to the left and moves the cloclk-driving meeh-
anism forward by one tooth of the ratehet 0.

When the clock 1s used as a seeonda't'y
timepiece, the contacting mechanism Is dis-
pensed with and the Dalance-wheel is so de-
signed as to arrive in approximately the po-
sition 1" when the electromagnet 1s energized
from the master-cloclk.

1t is not necessary that the exacet form of
the apparatusdeseribed be used. I1havecon-
strueted a clock 1n which none of the parts,
as the pallets B and O, kecp their position
by eravity, but are held in place by springs,
so that the clock may be turned in any posi-
tion without disturbing its operation.

I have also made a cloclk in which a con-
tact is made at each complete vibration of
the balance-wheel and with the spindle of
the balanece-wheel arranged {o act by a pawl
directly on the rateheb-wheel driving the
cloclk-gears; butup to the present time I find
the mlmwement shown 1n the drawings ap-
pear to WOlL best. |

What Ielaim as my invention, and desire
to secure by Letters Patent, 18—

1. In a clock or timepilece operated by a
balance-wheel whose vibration Is accelerated
or renewed automatically as needed, the com-
bination of theelectromagnets U U', armature
balance-wheel » &, the spiudle I, the hair-
spring J, the automatic contacting devices
congisting of radial notehed arm ¥, pallet O
and spring N, the radial actuating-arm D and
pendulous arm A connected for transmitiing
the motion ol the balance-wheel to the clocl:
mechanism, all substantially as and for the
purposes set Lorth.

2. In a clockk or timepiece operated by a
balance-wheel whose vibration 1s accelerated
or renewed automatically as needed, the ¢on-
hination of the electromagnets U U’, balance-
wheel 55, with reg ulamw SCTreW-W uﬂht S
mounted upon pmdle 13, the hair- -Spring J
bmloundmg sald spindle, the regulating-arm

3 4, adapted to regulate Lhﬂ (310(,]1 Fastor 510\.1
Ule automatic eonhmhng devices consmtmﬂ
of notched arm IF attached to spindle 1%, 1)"ll-
let O and spring N, the radial actuating-arm
D attached to spindle L, and pendulous arm
A provided with pivoted cateh I and con-
necting to ratehet-wheel { actuating elocle
gears and hands a @, all substantially as and
fm the purposes set forth.

5. In a clock or timepiece operated by ¢
balance-wheel whose vibration is wecd_emted
or renewed automatically as needed, the com-
bination of the electromagnets U U’, balance-
wheel 5 5 with regulating screw-weights 5 5/
mounted upon spindle It pl‘».?'oted at both ends,
the spring J surrounding said spindle, the
automatic contacting devices consisting of

notched arm F attached to splndle 1, 1}.:1]]@
O and spring N, making rubbing-contactat I,

tion the stud C in arm I carrvies the lever A
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the radial actuating-arm D attached to spin-
dle K and pendulous arm A provided with
pivoted catch B and connecting to ratchet-
wheel 0, all substantially as and for the pur-
poses set forth.

4. In an electric timepiece or clock oper-
ated by a balance-wheel whose vibration is ac-
celerated orrenewed automatically asneeded,
the combination of the electromagnets U U’,
balance-wheel S S, spindle E, hair-spring J,
notched arm F, pallet O and spring N, actu-

¥

ating-arm D, pendulous arm A connected to

ratchet-wheel 0, the hollow base, the dry bat-
tery U with terminals X X' adapted to slip
into its forked arm contact-brackets I IT' or 15

thelr equivalents, all substantially as and for
the purposes set forth.

FREDERIC RICHARD.

Witnesses:
CHAS. BREWER,
AGNES E. YWATSON.
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