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Toll wlom it J;rm;}j concern: o
Be it known that I, MARTON O, Haproipr,
a citizem—of the United States, residing “at

. Providence, in the county of Providence ‘and’

i o)

State of Rhode Island, have invented certain

new and nseful Improvementy in Automatic:
Cireunit-Breakers; and I do Lereby declare:

that the following is a full, ¢lear, and exact
‘description of the same, reference being had
-to the annexed. drawings, making a part of

.. this specification, and to the letters of refer-
_ence marked thereon.

I’5

Figure 1 of the drawings represents aview
in front elevation of my apparatus, and Fig.
2 an end elevation of the same.

The present invention has relation to that

" class of ‘devices in which the eleetrical cur-

rent is designed to be used only at intervals,

- and but briefly—as, for instance, in the ease
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of electrical gas-lighting devices. As
known, one of tlieprineipaldisadvantages at-
tending the use of this class-of mechanism is
the continued grounding or the short-civeuit-

“ing of the current, either from defective op-

eration of some part of the mechanism o ac-
cidental grounding between the battery and

the terminal of the circuit, the consequence

of such grounding or- short-cireniting being
the waste and rapid exhaustion of the bat-
tery employed. "

To overcome this disadvantage by an au-
tomatic circuit-breaker or cut-off, which shall
be:simple in its construction, effective in its
operation, and inexpensive in its cost, is the
object of the preseut invention, the constrie-

. tion and operation of which will be hereinaf-
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ter described. N .
" To carry my invention into practice, I place
at some convenient point in the ecircuit be-
tween the battery and the place where the
electricity is o be utilized--as, for instance,
in the case of -electrical gas-lighting appara-
tus—the gas-jet upon a suitable frame-work
or support A and eleetro-magnet 13, which
constitutes part of said cireuit. L
To the lower end of the short arm of a le-
ver C, pivoted or fulerumed upon an arm or
bracket D, is an armature K, capable of be-
ing altracted by the cores of the magnet 13

when the same are sufficieptly magnetized,
.To the other and longer arm of the lever ¢ is

a horizontally-arranged metallic bar I, hay-

As is well |

art of Letters Patent No, 422,524, dated March 4, 1390,

Rerial No, 815,580, _(No model

g & certain portion of its length at'# insu-
lated, said barbeing pivetally attached, and

a certain distance by theoscillation of the le-
ver Cwhen the darmature secured afits lower

| tracted by the elecirosmagne. 13

- Forapurposehereinafter set fortha weight
‘Pis secured to the lever ¢ at a point botween
the fulerum d of the latterand the end whero
it is connected {o contact-bar ¥. Af its end
¢, opposite to where it is aftached fo the ar-
mature-carrying lever C, bar ¥ is furnished
with gear or rack testh which engags with a
gear-wheel G on a shaft ¢, having bearings in
the side plates of a frame H, attachéd to the
support A. -~ Alsohaving bearings in this frame
H is a'second shaft T, carrying a pinion 4 and
gear-wheel I, said pinion meshing with a
_gear-wheel L on the.shaft e from swhich gear-
wheel ‘it receives motion, the gear-wheel K
meshing with the pinion M ou g third shaft
m, likewise having bearings in the frame H.
A fan regulator or governor /, secured to the
shaft i, serves to maintain a uniform opera-

in motion. = ,
. A spring contaect-plate. N, coneniently lo-

“completes the.essential elements of my appa-
ratus, the operatien of which will be found to
De as follows: Suppose a cirenit to be tormed,
as shown in Fig. 1,through a wire o, starting
from a suitably-located battery, to a binding-
postp, arranged on the sapport A, and thenco
through the magnet B to the con tact-plate N,

means of the contact-bar F and the gear-sup-
porting frame I to & wire », attached to such
frame ‘and passing from it to the binding-
posts s, thence to the points wheve the current
is to be utilized, (one such point being conven-
tionally shown at/,) and ultimately grounded.
Upon the cireuit bein g closed by bri nging the

pursue the course above deseribed, and if the
-case be-that of an cleetric gas-ltighiing appa-
ratus should continuc ouly long enough to
make spark heedful for the ignition of the
gas, the armature C during such cperation
being ynaffected by the magnet B, but if in-

is eapable of being moved longitudinaily for s

extremity is under the infivence of and at-

tion of this train of gears when the Same ars

cated upon and secured to the support A,
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From this plate N the current will pass by
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electrodes at ¢ in contact, the current will
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stead of being Immediately broken the cir- .
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cuit shiould remain closed, as by the accident-
ally locking together of. the contacts at ¢, the
continued passage of the current through the
magnet B would sufficiently excite it to cause

.the attraction of the armature E, and through

it and the lever C a longitudinal movement
of the bar F, untit its insulated portion f
should come into contact with the contact-
plate N, thercby effecting an antomatic break-
ing of the circuit, and in consequence stop-
ping undue waste of the. battery. The oper-
ation of the device would of course be the
same should by any means there be a short-
circuiting or grounding of thecurrent inter-
mediate between the circuit-breaker and the
point &, Wereno means provided to prevent
it, the breaking of the circult by the attrac-
tion of the armature by the magnet would be
almost instantaneous; but as this would be
objectionable, chiefly because, as in the case
of the lighting of gas, if is desirable to have

“the circuit closed long enough to insure the

ignition of the gas, I employ for the purpose’
of retarding the movement of the armature
and the consequent breaking of the circuit
the train of gears operating, as hereinbefore
deseribed, in conjunction with the bar F,whose
movement, effected by the armature and the
lever C, to which said armature and bar ¥ are
attached, will through the rack-teeth on its
under side impart motion to said train of
cears, and thus hinder the breaking of the
cireuit for any desired period, to be deter-
mined, of course, by the relative diameters of
the wheels and pinions constituting the parts
of the train. In order to again close the eir-
cuit which may have been thus automatically
broken, it is necessary simply to raise the
spring contact-plate: N out of engagement
with the insulated portion f of the bar F,
when, through the medium of the weight P,
(or, if preferred, a spring or other equivalent
device,) the armature will beswung away from
the poles of the magnet and the other parts
of the device resume their normal positions.

As will be seen by reference to the draw-
ings, the tecth on bar ¥, as well as those on
the wheel with which the bar engages, are
ratchet-teeth in shape, this construction offer-
ing the least resistance to a reversed move-
ment of the bar F and rendering a quick re-
turn of the parts to their normal positions,
because of the fact that the teeth will slip
readily past each other without causing any
movement of the train of gears.

A cirenit-breaker or cut-off thus constructed
is perfectly automatic and effective in its op-
cration, requiring no attention whatever be-
yond that necessary to return the parts to
{heir normal positions after there has boen
an ‘operation of the apparatus. Of eourse it
is to be understood that modifieation of the
apparatus can be wmade without departure

“bar, substantially as shown.

from the scope of my inventioﬁ_, the essential

idea of which is the retardation of the break-
ing of the circuit by mechanism positively
operated by the electro-magnet. :

Hayving now fully described my invention,
what I elaim as new, and desire to secure by
Letters Patent, is— '

1. In an automatic circuit-breaking mech-
anism, the combination of a suitably-arranged
electro-magnet, a pivoted vertically-arranged
armature-carrying lever, a horizontally-ar-
ranged contact-bar connected to said lever
and adapted to break the circuit by a longi-
tudinal movement, and a retarding device,
substantially as described, connected with
said bar, so as to be operated thereby, sub-
stantially as specified.

9, In an automatic circuit-breaking mech-
anism, the combination of an electro-magnet,
an armature, a pivoted vertically-arran ged le-
ver carrying said armature, a horizontally-
arranged contact-bar conneeted to said lever,
a contact-plate bearing upon the upper side
of said bar, whereby the circuit is normally
kept closed, but which, through an attraction
of the armature by the magnet, operates with
said bar to automatically break it, and a
weight attached to the armature-carrying le-
ver, whereby when the circuit has been thus
broken it may be closed and the armature and
contact-barsimultaneously restored to normal
position, substantially as shown.

3. In an automatic circuit-breaking mech-
anism, the combination of an electro-magnet,
an armature, a pivoted vertically-arranged
armature - carrying lever, a longitudinally-
movable horizontally-arranged contact - bar
connected at one end to said lever and pro-
vided at its other end on its lower face with
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ratchet-teeth, and a train of gears receiving -

movement from the latter when moved in one
direction, substantially as set-forth. .
4. In an automatic circuit-breaking mech-
anism, the combination of an electro-magnet,
an armature, a pivoted vertically-arranged
armature-carrying lever, a horizontally-ar-
ranged contact-bar insulated for a portion of
its length, a spring contact-plate resting upon
the upper side of said bar, and a weight at-
tached to the pivoted armature-carrying le-
ver, whereby when the circuit hasbeen broken
by the coming in contact of the spring-plate
and theé insulated portion of the contact-bar
it may be automatically closed after the dis-
engagement of said sprin g-plate from said
In testimony that I claim the above I have
hereunto subscribed my namein the presence
of two witnesses. )
MARION C. IIAPPOLDT.
Witnesses: ~
- - E. C. PERKINS,
GiLMAN E. JorP.
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