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UNITED STATES

PATENT OFFICE.

CITARLES E. STARR, OF CAMDEN, NEW JERSEY, ASSIGNOR OF ONE-IIALF
TO RICHARD L. YOUNG, OF PHILADELPIIIA, PENNSYLVANIA.

AUTOMATIC CIRCUIT-BREAKER.

SPECIFICATION forming part of Letters Patent No. 675,865, dated June 4, 1901.
Application filed November 22, 1899, Serial No. 737,937, (No model.)

To all whom it may concermn:

Ie it known that I, CHARLES E. STARR, a
citizen of the United States, residing in the
city and county of Camden, State of New Jor-

5 sey, haveinvented a new and useful Im nrove-
ment in Automatic Circuit-Breakers, which
Improvement is fully set forth in the following
specification and acecompanying drawings.

My invention relates to circuit-breakers of

10 the type that are actunated to separate suit-
able contact devices by reason of an excessive

current; and it consists of improvements in |

a device of this deseription tending to in-
creasc its efficiency and utility and to sim-

15 plify its construction and operation.

The invention further consists of certain
structural details hereinafter described and
claimed. |

Figurelrepresents a vertical sectional view

2o taken on the line zx of Fig. 2. Fig. 2 repre-
sents a horizontal sectional view taken on the
line y 7 of Fig. 1. Tig. 3 represents a per-
spective view of the cushioning devices for
the lid or switch-carrying arm. TFig. 4 repre-

25 sents a section of a tension-washer employed.
Fig. 5 represents a cross-section on line z =
ot the tension device for throwing the 1lid or
swifch-carrying arm. TFig. ¢ represents a
detail sectional view of the armature, illus-

3o trating means whereby it can be regulated to
vary the capacity of the circuit-breaker. I'ig.
7 represents a similar view illustrating an-
other comstruction for accomplishing such
regulation.

35 Similar letters of reference indicate corre-
sponding parts in the figures.

Referringto the drawings, A designates the
box or casing of the cireuit-breaker, having a
base I, of stone or other insulating material,

40 and a hinged lid C, serving as aswitch-carry-
ing arm. The edge of the box has a channel
D, receiving a rib E on said lid to make a

- close joint to resist the entrance of moistu re,
dust, &ec.

45 In accordance with myinvention I employ
an electromagnet, the coil of which forms a
part of the circuit to be controlled by the cir-
cutt-breaker and the armature of which di-
rectly actuates the locking devices that hold

| sa1d contact devices.

| of the contact devices carried thereby, in

operative contact with the other members of
The switch -carrying
arm is held in this position under tension or
against the force of suitable tension devices, 53
which throw the arm when the latter is re-
leased. As before stated, the armature of
the electromagnet actuates thelocking means
directly as contradistinguished from operat-
Ing the same through the intermediacy of 6o
other devices which actuate the locking
meang, not by power derived from the move-
ment of the armatare, but by latent power—

a weight, for instance, which is released or
made operative by the movement of said ar- 65
mature. In the drawings T have shown a
simple cateh,which holds the switch-carrying
arm in operative position and which is disen-
gaged by a lever that is moved by the arma-
ture, although it will be understood that ex- o
ceptin the claims for thespecific construetion

I do not consider that my invention is limited

to the structural details shown and hereinaf-
ter described, but rather that my invention
covers, broadly, means for locking the switch- 45
carrying arm that are actuated to release the
arm by the armature of an electromagnet in

a circuit controlled by the circuit-breaker.

In the particular construction illustrated
the coacting members of the contact devices 86
Fare mounted upon the base Band the switch-
carrying arm C, the conductor G being eon-
nected with the former, while the electro-

 magnet or solenoid is connected with the

members upon the arm. The said electro- 8g
magnet and the members of the contact de-
vicesare mounted upon a bracket J upon said
arm C, said bracket having upper, lower, and
outer sides, as shown, while upon the outer
side thereof are lateral extensions IT, upon go
which the members of the insulated contact
devices are mounted.

The electromagnet consists of an inner me-
tallic core L, having an open lower end and
secured at its upper end to the upper side of gg
the bracket. I prefer to connect the upper
end of this core by means of a plug N, hav-
Ing a screw-threaded stem M, that passes
through an opening in the closed upper end

50 the switch-carrying arm, with the members | of the core and screws into an opening in the 1co
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upper side of the bracket.
R are situated against the inner faces of the
upper and lower sides of the bracket, and an
insulating-core Q, upon which the coil of the
electromagnet K is wound, surrounds the
core L.

One form of locking means which I have
found operative consistsof a cateh C’, mount-
ed upon the base I3 and engaging the switch-
carrying arm when the latter is in operative
position. This ecatch C' is adapted to be ac-
tuated or moved or to be disengaged from
said switeh-carrying arm by alever V,mount-
ed upon the latter, and which 1s actuated or
swung on its pivot by the armature I’ when
the latter is drawn into the solenoid.
lever V is mounted upon a pivot T, extend-
ing between thelimbs of a bita reated bracket
S, one end being bifurcated 1o receive the
stem X on the armature IP. The other end
of this stem has'a head Y, so that the lever

iq situated between the shoulders formed by

the end of the armature and said head Y.
The armature normally rests upon the upper
side of thelever V, the latter being sustained
by a lower stop A, for instance, upon a lug
3, while an upper stop 7 contacts with said
lever when the latter is raised by the head Y.
A pin U, that is engaged by the catch C', 1s
mounted upon the end of the bracket 5 and
is preferably provided with an antifriction-
roller W. When the parts are locked 1n op-
erative position, the lever V on the switeh-
carrying arm engages the catch €', but when
the lever is moved by the armature 1t moves
the catch and releases the arm. This cateh
is mounted upon the base I3, being held 1in
position to engage the switeh-carrying arm by
a spring-actuated pin I, while the toc I of
the cateh formsa stop that contacts with the
bloek upon which it is mounted.

As a furtherimprovement I provide means
for actuating the locking means independ-
ently of the armature and exterior to tho
box, and as one construction tor accomplish-
ing this I have shown a lever G'; one end of
which engages the lug D’ of the catch and
the other end projects through an opening in
the box.

To regulate the eapacity of tho circult-
breaker or the amount of current In excess
of normal that is necessary to actuate the
armature and the locking means, said ar-
mature may be adjustable, so that its normal
relation to the electromagnet can be varied.
In Figs. 6 and 7 I have shown constructions
embodying this part of my invention, the
same being designed to vary the length of the
stem or the distance between the shoulders
thereof, between which the end of the lever V
ig situated. In Fig. 6 the stem X' is screw-
threaded and is provided with a nutT”, that
normally rests upon thelever V. DBy chang-
ing the position of this nut it is obvious that
the normal position of the armature I* rela-
tive to the electromagnet is regulated. In
Fig. 7 one or more washers or disks T xx

The

675,865

Tnsulating-plates ! fastened upon the stem X’ of the armatuare

X thus varying the normal relation between
said armature and the electromagnet.

The tension devices for moving the switch-
carrying arm may consist of any suitable ac-
tuating device or spring, and 1 have shown a
barrel 1T, having the stem J', provided at 1ts
outer end with an antifriction-roller I, en-
caging the switeh-carrying arm, and a spring
§' within the barrel to actuate the stem, a
oroove and key, as shown in IFig. 5, serving
to prevent the stem from turning.

Another part of my invention consists of
means for controlling and gradually arrest-
ing the throw of the switch-carrying arm,
and although any approved construction of
cushion could be employed, vet I have 1ilus-
trated a eushion consisting of a yoke or mem-
bers M/, pivoted at one end to the switch-
carrying arm and having a wedge or cam N'.
A bolt R, motinted upon the box, extends
through said yoke M', the latter being situ-
ated Detween a washer PP and a spring-actu-
ated membercr washer ). The contact-face
of this washer Q' is chamfered, as shown 1n
Fig. 4, and a spring T holds 1t under tension
acainst the yoke, such tension being regu-
lated by a nut S* upon the bolt.

The operation is as follows: T'he parts are
shown in their normal position with the catch
engaging the switch-carrying arm, the arma-
ture 1> at the lower limit of its movementand
resting upon the lever V, and the members of
the contact devices Fin contact. When the
armature I is drawn into the solenoid, the
outer end of the lever V is elevated by the
head Y. The inner end of the lever de-
presses and disengages the catch €' and re-
leases the switeh-earrying arm C, which 18
quickly thrown by the tension devices to dis-
connect the members of the contact devices
. The throw of said arm C is eushioned
and gradually arrested by the cushion formed
by the yoke M' and the spring- actuated
washer (). The circuit-breaker is reset by
merely closing the lid which causes the catch
to encgage the switch-carrying arm, while the
armature I’ falls to its normal position, as
shown in Fig. 1.

ITaving thus deseribed my invention, what
I claim as new, and desive to seeure by Letters
Patent, 18—

1. A cireunit-breaker, consisting of a box
having an open side, contact devices mount-
ed therein, a 1id adapted to close the open
side of said box and hinged at one edge to
one side thereof, said lid forming the switeh-
carrying arm of the ecircuit-breaker, tension
devices situated within said box and bearing
acainst the inner face of said lid, and lock-
ing devices for said arm adapted to be actu-
ated by an abnormal current in the line to
release said lid.

2. In a cireuit-breaker, a switch-carrying
arm, an clectromagnet mounted thereon, an
armature therefor, a lever mounted on said

are i arm and adapted to be actuated by said arma-
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ture,and acatch engagingsaid arm and adapt-
ed to be actuated dlreetly by contact with said
lever and moved out of engagement with said
arm thereb} .

. In a ecircuit-breaker, a switch-carrying
arm, an electromagnet mounted thereon, an
ar matme therefor having a stem promded
with shoulders, a lever mounted upon sald
arm and having one end situated in the path
of said shoulders, rigid stops for said lever,
one of said stops bemﬂ* situated to support
said lever and said armature and a catch en-
ogaging said arm and adapted to be actuated
dlrectly by engagement with said lever and
moved out of engwement with said arm there-
by, the other stop limiting the movement of
said lever when thus actuated.

4. In a circuit-breaker, a switch-carrying
arm, an electromagnet mounted thereon, an
armature therefor, a lever mounted on said
arm and adapted to be actuated by said arma-
ture, a catch engaging said arm and adapted
to be actuated directly by contact with said
Jlever and moved out of engagement with said
arm thereby, and means for' actuating said
catch independent, of said armature and said
lever actuated thereby.

In a circuit-breaker, a stationary base
or support, a movable switch-carrying arm, a
wedge or cam shaped member upon one of
said parts, a movable member upon the other
of said parts held under tension against said
wedge or cam shaped member, and. tension
devices for throwing said arm.

6. In a circuit-breaker, a switch-carrying
arm, tension devices for throwing the same, a
wedge or cam shaped member upon said arm,
and a movable member held under tension
against said wedge or cam shaped member.

7. In a circuit-breaker, a switch-carrying
arm, tension devices for throwing the same,
) VOLB upon said arm having a wed oge or cam,
a pin extending through smfl }oke, and a
spring-actuated “washer engaging said yoke.

3. In a circuit-breaker, a switeh- -carrying

U‘u’

arm, tension devices for throwing the same,
a cushion for controlling and gradually ar-
resting the throw of said arm, an electromag:-
net on said arm, an armature therefor, and
means for loeking said arm, adapted to be ac-
tuated by said armature to release said arm.

9. A circuit-breaker comprising stationary
line-terminals and a latching device, all in-
closed in a casing open at one side 01113,
combination Wlth a hinged door for elosuw
said casing having secu red toand moving w ith
1t a ‘5W1L0h m*m,nfred to engage the ter mm&ls
when the door is eloqed, :md a latching device
adapted to engage the latching dewce in the
casing and hold the door closed mechanism
for actu&tmﬂ' the lateh to reledse it when the
current is excessive, and means for opening
the door and actuating the switeh to break the
circuit when the latceh is disengaged.

10. A ecircuit-breaker comprising station-
ary line-terminals and a latching device, all
inclosed in a casing open at one side only, 1n
combination with a hinged cast-metal door for
closing said casing hELVlI]”‘ formed integral
with 1t a solenoid- bommd secured toand mov-
ing with it, a switch arranged to engage the
ter mmals when the door 1s cloaed, and a lateh-
ing device adapted to engage the latehing de-
vice in the casing and hold the door closed,
mechanism, including a solenoid-coll, sup-
ported 1n the Solenom box for actuating the
latcll to release it when the current 18 excess-

ive, and means for opening the door and ac-

tuating the switch to break the circuit when

the Jateh is disengaged.

11. In a circuit-breaker, the door having a
solenoid-box and a latch- SUppmtmﬂ' deweo
projecting fromitsinner face, in combination
with a casing or box adapted to contain the
circuit-br ea.hmg mechanism and closed by the
door.

CHARLES E. STARR.
Witnesses:
JOHN A. WIEDERSHEIM,
WM. CANER WIEDERSHETM.
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