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Be it known that I, CHARLES M. CLARK, of
the city of New Yoxk borough of bm()kl} n,
in thecountyof Kings and Smte of New York,
haveinvented anew a.nd Improved An tomatlc
Circuit-Breaker, of which the following is a

full, clear, and e\act description. B
'lhe invention relates to automatic maﬂ‘-

netic eircuit-breakers such as shown and _de-
seribed 1n the Letters Patent of the United
States No. 616,405, eranted to me on Deeem~
ber 20, 1898S.

The ob,]ecb of the ]uesent invention is to

- provide a new and improved automatic cir-
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cuit-breaker which is simple and durable in

construction, verysensitive in operation, and
arranged to bl@ﬂlx the cireuit withont danﬂet‘
of spmkmn immediately upon the eurrent
breaking when becoming either nnderlo&ded
or overloaded.

The invention consists of novel tmtules'

and parts and combinations of the same, as
will be fully described hereinafter and then
pointed out in the claims. -

A practical embodiment of my invention is

represented in the accompanying drawings,

forming a part of this Speciﬁcation in which
similar characters of reference indicate COT-
responding parts in all the views. |

improvementon theline 11in Fig. 2. Fig. 2is
a transverse section of the same on the line
2 2 in Iig. 1, and IFig. 5 is a diagrammatic

~view of a modified form of the improvement.
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The improved automatie circulit-breaker is
mounted in & suitably-constructed casing A,
having a cover A’ provided with glass panes
A* to permit of conveniently examining the
working of the apparatus located in the cas-

ing without opening the cover. |
011 the casing A, preferably at one side

thereof, are ELI‘I.:LI]HBC]. the binding-posts B/,

connected with the ends of the wire forming
a circult, the binding

o-post I3 being con neeted
by a wire C with a br ash D, secmed on One

side of a block L, of 1118111&’[}111”* material, and

secured to the top of the casing, as is plainly
illustrated in the drawings. 1110 free end of
the brush D is in OO]lt-.‘ELOE with one side of a
metallic block K, secured in the web of a disk

&, preferably made of iron covered with agate,
‘enamel, or other insulating material for in- |
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| sulating the iron, the disk being secured on

ashaft I, mounted toturninthe casing. The
block F is adapted to be engaged at its other
side by a brush D', likewise Seeured to the
block & and connected by a wire C’ with an
electromagnetIof the usual construction and
from which leads a ‘wire C* back to the bind-
ing-post B, an electromagnet J being in said
wire foractuating the apparatus on an under-

load, as hereinafter more fully described, it

being understood that a solenoid or other de-
vice may be used instead of the ele(,tl*onmw-
net J. -

The electromagnet Iis provided with apiv-
oted armature I', connected by a link K with
a lever L, the shaft N of which is mounted to
farn in smtablc bearingsin the casing A, and
on said shaft is fuler umed loosely a 1atch O,

“adapted to engage a pin G?, projecting from

the face of Lhe dmk G, so as tolock the latter
against rotation by its helical spring P and

to normally hold the diskin such position that,
the block F is in contact with both brushes

D D’. When the lateh O isswung out of en-
gagement with the pin G° then the disk G is
free to revolve in the direction of the arrow
a' by the action of the helical spring P to
move the block I out of engagement with the

~ brushes D D’ and break the circuit.
IFigure 11s a sectional front elevation of the

The core of the electromagnet J is arranged

directly above the free end of the lateh O

above

other;

the top thereof, and the under side of
the free end of said lateh is engaged by a
spring Q, held on a screw-rod ', adjustable

tin the lever L to permit of regulating the ten-
~sion of said spring ().

The tendency of the
spring ) is to swing the latch O out of en-
gagemoent with the pin G3, while the electro-
maﬂ‘net J tends to hold the said lateh nor-

| 111@113 in engagement with the pin G?, it being
understood let the electromagnet J and the

spring @ normally about counterbalance each
but in case of an underload in the cur-
rent passing through the electromagnet the
force of the electr onmﬂ‘neb is corre spondmﬂ'ly
red ueed, and the spring Q can now impart a
swinging motion to the lateh O to disengage

the same from the pin * and unlock the dlbk

G to allow the same to turn by the action of

the spring I and break the circnit;:,-- as before

mentioned.

The lever L is formed at 1ts fulcrum end
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withalugl), adapted to engage a correspond-
ing lug O’ on the fulerum end of the lateh O,
so that when the lever T is swung downward
in the direction of the arrow b’ at the time
the electromagnet I is energized on an over-
load of the current, then the lug L', by en-
caging the lng O, swings the lateh O out of
enﬁ'(wement with the pin G* to unloek the
disk and permit the lmtel to turn in the di-
rection of the arrow «' to break the circuit.
It 1s understood that the electromaenet I does
‘not energize sufficiently to attract its arma-
ture I' as long as the current is of a normal
force; butassoon asthe current becomes ex-
cessive the armature I is attracted for releas-

ing the disk G by the action of the lever L |

dnml the lateh O, as above deseribed.

The core of bhe electromagnet, as well as
the lever L, may be laminated in case alter-
nating currents are used instead of direct
ones.

Thelever Liisnormally held in the position
shown in Iig. 1 by the action of a ’~'~11)1111ﬁ I,
connected with an adjusting-bolt R, serewed
in the casing, to permit of regulating the ten-
sion of the spring according to the strength
of the current for which the apparatus is set.
The lever L is adapted to be engaged by a rod
S, fitted to slide in suitable bearings in the

asing A, the upper end of the said rod ex-
tending to the outside of the casing, the rod
being 110111‘1{111\* held in an uppermost posi-
‘rlou, as shown in Ti 1. 1, by the aetion of a
spring 8, coiled on said rod.  The outer end
of the rod S 1s provided with a suitable han-
dle or knob S+, adapted to be taken hold of
by the operator and pressed to slide the rod
downward and move it in engagement with
the lever L, so as to impart a swinging mo-
tion thereto in the direction of the arrow U/
for throwing the latch O out of engavement
with the pin G? whenever it is desired to
break the circuit. This arrancement forms
a switch for the cireuit-bhrealer to allow the
operator to break the cireuit whenever de-
sired.

Inorderto prevent resetting of the machine
by the operator before the excessive current
18 turned off, I provide an arrangementsimi-
lar to that described in the patentpreviously
referred to, the constrnetion being as follows:
The shaft H carrying the disk G, 15 mounted
to turn at one end 1n a bearine A3, attached
to the back of the casing A, the other end of
the shaft being coupled to a shaft II', mount-
ed to turn in bearings formed in the cover &\,
as indicated in Iig. 2. A\ hand-wheel T1?is
secured to the outer end of the shaft IT' for
allowing the operator to reset the machine,
and the couplmn between the shafts I and
H' consists of a spring-pressed pawl 13 fal-
crumed on the shalt H and formed withalng
IT%, normally engaging a notch II° in the pe-
uphem of a collar 1", formed or secured on
the inner end of the shaft I,

of the pawl H®is fldapted to beengaged by an
arm L~ extending from the lever Lg 30 that

1The free end

L DD

when the operator turns the hand-wheel H?
to reset the maehine before theexcessive cur-
rent 1s turned off then the lever L is immedi-
ately actuated again and the arm L imparts
a swinging motion to the pawl I so as to dis-
engage the lug IT* thereof from the noteh IT°
and allow the spring 1 of the disk to again
rotate the same 1 the direction of the arrow
¢’ to breal the cirenit. "T'hus the shafts
H' are automatically diaconnected, and the
machine eannot be reset unless excessive cur-
rent is shut oft.

As indicated in the drawings, the ‘«h&ft N
for the lever L. extends thmuwh a segmental
slot ' in the disk G but it is undemtood
that this is not essential, as the shaft may be
journaled 1n bearings on oneside of the disk.

In order to break the force of the final ro-
tary motion of the dislk G after the cireunit is
brolken and before the wall of the slot &
comes 1n contact with the shaft N, I provide
a spring T, secured on a suitable bleek T, at-
tached to the casing, the free end projecting
into the path of an offset or shoulder G,
formed on the disk G. (See Fig. 1.) Thus
when the latch O disengages the pin G* and
the helical spring PP rotates the disk G in the
dirvection of the arrow ¢’ then the shoulder

G finally comes in contact with the spring T,

which is compressed, and brings the disk to
a graduat stop.

1he blow-out device for preventing arcing
at the time the cireuit is broken consists of
an L-shaped plate U, of enameled iron and
secured to the inside of the casing A. The
plate U 1s formed with a longitudinal slot to
produce two forked members straddling the
disk Gatits [aces, the horizontal members of
the plate extending immediately below the
lower edges of the brushes and the vertical

member extending atone side of the hrushes,

as will be readily understood by reference to
Figs. Tand 2. The horizontal members of the
plate prevent a possible downward jumping
of the arc to the detriment of wor King parts
of the apparatuslocated below said members.

It 1s evident that when the disk G is 1ro-
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tated for breaking the circuit the spark prov 115

duced by the block F leaving the free ends
of the brushes is readily ext11..1gmahed by the
blow-out plate U.

The operation is as follows: Aslong as the
current is normal the several parts remain in
the position shown in IFigs. 1 and 2 and the
circuit passes from the bindin g-post L by the
wire C, brush D, bloek F, brush D', wire (',
eleu_mm agnet I, wire C, cmd electzom aonet
J to the binding-post B'.  YWhen an excessive
current passes through the circuilt, as de-
scribed, then the electromagnet I isenergized
to such an extent that the armature I' is at-
tracted and the lateh O is thrown out of en-

cgagement with the pin G~ to allow the spring
P to rotate the disk G in the direction of the
arrow ¢, as previously described, to move the
bloeL I out of engagement with the brushes
and break the eucmb In case of an un-
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viously described.

dercurrent the attractive force of the electro-
magnet J decreases to such an extent that the
spring Q overbalances and throws the latch
O out of engagement with the pin G* to un-
lock the disk and allow its spring to rotate
and to break the cirenit in the manner pre-

E

sires to break the circuit he simply presses
the knob 82, as above explained. It1s under-
stood that after the current is broken and the

excessive current is shut off the operator can

 reset the device by turning the hand-wheel
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H?in the inverse direction of the arrow a’ to
bring the several parts back into position, as
above described, and itlustrated in Ifigs. 1
and 2. |

By the arrangement described the strength
of the current controls the electromagnet J,
so that the underload arrangement is actu-
ated upon a decrease of the strength of the
carrent; butin orderto actuate the device on
an underload according to a decrease in the

“voltage I use the arrangement shown in Ifig.

3, in which the electromagnet J 18 connected
by-a wire C° with the wire C' and with a sepa-
rate binding-post B°. The electromagnet J
counterbalances the spring () until a decrease
in the voltage of the current takes place.
The current passing through the wire C°is
entirely dependenton the electromotive force
of the current, since the coil J is shunted
across the circuit to receive the full electro-
motive force of the line irrespective of the
strength of the current. If the electromotive
force weakens from any cause, it is evident
that the coil J is proportionately weakened
and causes a release of the disk by the mech-
anism described. If the voltage increases, 1t
increases the coil J, but does not actuate 1t.

The block F'may have its forward end made

~of carbon orother material, so that final break-

ing of the circuit takes place after the metal
block has left the brushes and the carbon 1s
about to leave the same. This arrangement
is serviceable for heavy currents. |

In machines for overloads only the electro-

magnet J is dispensed with, and the spring Q
is then made a push-spring instead of a pull-

spring, as shown and described. 1t 1is, how-
ever, understood that in either case the con-
struction of the latch-lever and springis made

“use of, as it permits easy engagement of the

lateh with the pin on resetting irrespective of
the lever, The block F projects a suitable
distance on the¢ faces of the disk to make
proper contact with the free ends of the
brushes, the said free ends being thus pre-
vented from coming into contact with and
scraping the face of the disk G.

It is understood that two or more disks
may be employed or that in one disk two or
more contact-blocks may be placed and so ar-

ranged that one will break the contact with

In case the operator de-

| its brushes previous to the other, which will

malke the final break. In thiscase it is pref-
erable to make the second block of platinum
or the like, as it is not liable to fuse or melt
by the are.

Having thus fully described my invenfion,
I claim as new and desire to secure by l.etters
Patent—

1. Acireuit-breaker,provided with aspring-
pressed rotary disk normally in position to
render the circuit continuous, an electromag-
net in the circuit and arranged for action on
an overload of current, a spring-pressed latch
for normally locking the disk against the ten-
sion of its spring, a connection between the
lateh and the electromagnet for actuating the
latceh and unlocking the disk upon an over-

load of current and an electromagnet for the

lateh, and likewise in the eircuit for movably
holding the lateh in a locking position rela-
tively to the disk and for permitting the
spring of the latch to actuate the latter and
unlock the disk upon the passing of an un-
derload of current, substantially as shown
and deseribed.

2. A circuit-breaker, comprising a spring-
pressed rotary insulated disk, a contact-block
seated in the disk, fixed brushes normally en-
gaging the said block on each side of the disk,
sald brushes being in an electric eireuit, an
electromagnet in the eircuit and arranged for
action on an overload of current, a spring-
pressed latch for normally locking the disk
against the tension of its spring, a connection
between the latch and the electromagnet, for
actuating the latch and unlocking the disk
upon an overload of current, and an electro-
magnet for the latch, and likewise in the eir-

cnit for normally holding the latch in a lock-

ing position relatively to the disk, and for
permitting the spring of the latch to actuate
the latter and disengage or unlock the disk
upon an underload of current passing through
the solenoid, substantially as shown and de-
scribed.

3. Acireuit-breaker provided with a spring-
pressed rotary disk normally in position to
render the circuit continuous,a latceh for lock-
ing the disk against rotation by its spring, a
spring for drawing the lateh out of a locking
position relatively to said disk, and a device
controlled by the current and in which no
break of the current oceurs, for ecounterbal-
ancing the action of said spring, to hold the
latech normally in a locked position, and to
allow the spring to move the latch out of a

locked position upon a decrease of current or

drop in voltage, substantially as shown and
described. |
CHARLES M. CLARK.
Witnesses:
THEO. (. HOSTER,
EVERARD BOLTON MARSHALL.
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