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UNTTED STATES PATENT OFFICE.

FREDRICK A. LA ROCHE, OF NEW YORK, N. Y.

CIRCUIT-BREAKER.

 SPECIFICATION forming part of Letters Patent No, 615,395, dated December 6, 1898.
- Application filed Decemher 28,1897, Serial No. 664,149, (No model.)

1o all whom it may concern:

Beitknown that I, FREDRICK A. LA ROCHE,
a citizen of the United States, and a resident
of New York, in the county and State of New
York, have invented certain new and useful
Implovements in Automatic Circuit-Break-
ers, of which the following is a specification.

This invention relates 130 automaticeircuit-
breakers, and particularly to their construc-
tion and to the means of closing them after
the circuit has been opened in any manner.

In the circuit-breakers heretofore in gen-
eral use, which are designed to automatic-
ally open the circuit when the current ex-
ceeds a predetermined limit, the controlling
member consists of a swinging or rocking
arm sultably pivoted and adapted to bmdﬂ'e
the opening between a set of jaws. Thisarm
is moved into contact by hand against the
pressure of a spring and 1s held thele by a
lateh or dog. This lateh is usually arranged
to be released by a plunger or other device
attracted by a solenoid when the current ex-
ceeds a predetermined limit, and when the
circuit is broken this arm 1ssuddenly thrown
outward by the release of the spring. Inin-
struments which are adapted to carry a com-
paratively heavy current this swinging arm
is large and heavy and when released moves
outwmd with considerable momentum some
distance from the instrument.
and necessary for the matter of convenience
to have these circuit-breakers stationed in
an easily-accessible position and as the cir-
cuit is liable to be broken unexpectedly and
at any instant accidents, serious and some-
times fatal, have occurred to operatives or
others who chanced to be in such proximity

- to an instrument as to be struck by the con-

40

trolling-arm when such break occurred.
The obJect of this invention is to provide

an automatic circuit-breaker which shall be

adapted to open the circuit upon the appear-

~ance of an abnormally large current and

45
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which shall operate in a vertical direction,

~thereby requiring no more floor-space when
the cireuit is open than when 1t is closed.

A further object of this invention is to pro-
vide an automatic circuit-breaker which will
operate when the strength of the current falls

. below a predetermined limif,

Asitisusual

‘vation of the same.

Further objects of this mventmn will be
hereinafter mentioned.

This invention is clearly illustrated in the
accompanying drawings, in which—

Figure 1 is a front elevation of one embodi-
ment of my invention. Ifig. 2 is a side ele-
Iig. 9 1s a front eleva-
tion of anembodimentof myinvention, which
shows a means of breaking the circuit when
the strength of the current rises above a pre-
determined limit or falls below another pre-
determined limit. Iig. 4 is a front elevation
of a further embodiment of my invention,
showing-its construction as applied to an in-
dwldual switch. Fig. 51s asideelevation of
the same. Tfig. 6 is a detail of a lateh used
in the construemon embodied in Figs. 4 and 5.
Fig. 7 is a partial section of the lower solen-
oid and plunger, taken between the points
A A of Fig. 3.

Refelrmﬂ' to the drawings, Kigs. 1 and 2, 1
provide & base 1, of any suitable ma,teua,l
Firmly fastened to the base are the bars 2 and
2', provided with the contact-jaws 3 and 3’
respectively. Thebarsd and §" are alsofirmly
fastened to the base 1, and extending outward
perpendicularly to-these bars are the bars 4
and 4', provided with the jaws 5%, and the bars
6 and 6’ are also arranged perpendicularly to
the bars 5 and &', respectively. The bars 6

support and ﬂ*mde the pair of slides 7 and the

bars 6’ the shdes 7'. 'The bridge S is carried
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by the slides 7 and the bridge g by the slides

7'. These bridges are provided with rollers
9 and 9, which travel upon the bars 5 and 5/,

1espeet1vely, and act to prevent the slides
from bindingin their supports during the op-
eration of elosmn* the switch. Smtable han-
dles 10 and 10’ are provided to operate the

| switches.

Situated in sockets in the bars 2 and 2’ are
the spring-pressed plungers 11 and 11',1in line
with the bridges 3 and 8" and ada,pted to be
impinged by the latter when they are moved
into p051t1011 to close the circuit. To confine
these bridges against the pressure of plun-
oers, latches 12 and 1 2', pivoted to the bars 4
and 4', respectively, are adapted to engage
the pr OJeCtIOIlS 13and 15, which are fastened
to the bridges. These latches are provided
with arms T4 and 14, made of suitable non-
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conducting material and to which reference
will be made farther on.

IFirmly fastened {o the base 1 are the brack-
ets 15 and 16, carrying the solenoid 17, the
bracket 15 being suitably connected with one
end of the main eircuit 25, while the bar 18
connects the bracket 16 with the bar5’. as-
tened to the bracket 20, which is connected to
the bracket 15, is the 1*-0(:1 19, arranged within
the solenoid and extending below 1t and slid-
ing upon this rod is the plunfrezt o1. At the
upper end ot the solenoid is the circular plate
22, normally resting upon the bracket 15.
The lower end of the rod 19 is threaded and
provided with nuts 23, by means of which the
plunger may be adjusted higher or lower, as
1t 18 desired that a respectively smaller or
larger amount of current will operate the
plunger to open the circuit. Tomark the po-
sition of these nuts, the rod 19 is provided
with a flat place 24, which is suitably grada-
ated. |

The ecircult connections may be made
through the bar 2" and wire 20’ to the dynamo,
to wire 20 and bar 5, and the other end of the
cireuit 27 is econnected with the bar 2.

In the operation of the invention the cir-
cuit 1s closed by sliding the bridges 8 and §
up until they are received by the jaws 3 and
3. To more clearly show the construction,

In Kigs. 1 and 2 one of the bridges is shown
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in circuit, while the other is shown in the po-
sition it takes when the circuit is broken.
Supposing both switches to be closed, when
a current of more than the predetermined
amount occurs in the solenoid the plunger 21
1s attracted and, striking the plate 22, causes
it to impinge on the arms 14 and 14/ and rais-
ing them, throws the latches 12 and 12’ out of
enfraﬂement with the connections 15 and 15/,
and hence with the bridges 8 and 8', when the
unbalanced pressure of the spring-pressed
plungers 11 and 11’ throws the bridges out of
contact with the jaws 3 and 9', and their own
welght causes the b1‘1dges tc drop and break
the circuit.

In closing the circuit either side of the in-
strument{ may be closed first. We will sup-
posetheleft-handside tobe closed first. Then
the right-hand side isclosed, and in case there
18 still abnormal disturbance in the circuit
the left-hand switch is immediately thrown
out ot circuit again and the circuit broken
before injury is done to the dynamo.

Referring to Iigs. 3 and 7, the parts which
are similar to and have the same functions
as the corresponding parts of the embodiment
1llustrated in Ifigs. 1 and 2 have been given
the same 1'eferen ce-numbersand will not need
furtherdescription. Thelatches12areplaced
below the solenoid 17, and the plate 22 is fas-
tened to the lower part of the plunger 21 and
the graduated plate 2§ is provided to mark
the position of the plunger. A second solen-
old 29 1s provided, which is fastened to the
brackets 30 and 31, surrounding a portion of
thevrod 19. The bracket 30is connected with

the wire 38 by bar 32 and wire 54 and the
bracket 31 with the wire 38’ by the bar 53 and
wire 55. "T'he plunger 34 is adapted to slide
upon the rod 19, and when a carrent occurs
1n the solenoid 29 this plunger is attracted
against the pressure of the spring 85, and the
lower end of the rod 19 is threaded and pro-
vided with adjusting-nuts 36, which adjust
the pressure of the spring 35. A collar 37,
fixed to the rod 19, prevents the plunger from
moving downward farther than the position
shown in Ifigs. 3 and 7. The plunger 34 is
also provided with a cylindrical recess 56,
into which the nuts 23 slide as the plunger
moves upward. The bar 5 i1s in circuit with
the wire 38 and the bar 2’ with the wire 3§'.
The main circuit 39 connects with bar 2 and
at the other end of the circuit 40 with the
bracket 15. |

In theillustration of thisinvention the right-
hand switeh has been shown open to befter in-
dicate the construction of the device. Sup-
posing both switches to be closed, whenever
a current of excessive strength occursin the
solenoid 17 the plunger 21 and the plate 22
are attracted upward until the plate impinges
upon the arms 14, disengages the latches 12,
and the switches are thrown out of contact
and the circuit broken. The lower solenoid
‘79 which 1s in shunt-circuit through the bars

32 and o9, carries only a portion of the cuur-
rent, ::md the plunger 34 is shown in the po-
sition it takes when its usual current is pass-
Ing through the solenoid 29, this being sufli-
cient to attmct the plunger with enough
strength to compress the spring 35 until the
plunger is stopped by the collar 37. In case
the current is interrupted and this attraction
becomes #:l the pressure of the spring raises
the plunger 54, causing it to strike the plate
22 and carry the latter upward until this plate
strikes the arms 14 and the circuitis broken.

In closing the cirenit it is evident that the
switches will not remain closed unless at least
a certain strength of current occurs in the so-
lenoid 29.

In Ifigs. 4, 5, and 6 I have shown a still fur-
ther embodiment and the preferred form of
myinvention adapted forindividual switches.
This consists of a base 41, bars 2 and 4, pro-
vided with the jaws 3 and 3%, respectively,
and bridge 3. 'I'ne bar 4 is permanently fas-

tened to the bar 5, which is attached to the

base 41. Also J_‘astened to the bar 5 and per-
pendicular to it are the bars or brackets 6 and
6%, which are adapted to guide the slides 7
and 7%, and these slides are connected by and
guide the bridge 8. The bridge S8is provided
with a roller 57, suitably journaled. 7o op-
erate the bridge, the rod 58 is provided, piv-
oted to the base 41 by the pin 59 and provided
with the handle 60, suitable for handling the
instrument. The 1‘01161‘ 57 18 in the 11110 of
oscillation of the rod 58, so that the latter con-
tacts the roller as the handle is moved up
into the position to close the switch, Ifas-

tened to the hracket 6 is the rod 42, and the
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plunger 43 slides upon this rod and is pro-

vided with the plate 44. The lower end of

~ the rod is threaded and provided with nuts

[O

45 to adjust the position of the plate 44, and
a graduated plate 46 is placed in proximity
to mark the position of the plate 44. A so-
lenoid 47 is also fastened to one end of the
bracket 6, and the other end 48 passes through

an opening in the bar 5. The latch 49 is

adapted to fit into a notch 50 near the lower
end of the slide 7. 'This lateh i1s pivoted to

~the bracket 6* at the point 51 and 1s provided

15

20

with a long arm 52, extending to a point which
lies in the line of travel of the plate 44. Fig.
6 shows more clearly the construction of the
lateh 49, Suitable connections with the cir-
cuit may be made with the bar 2 at the point

53 and with the end of the solenoid at the

point 43. In the operation of this embodi-
ment of my invention, which is shown in its
closed position, it is evident that the occur-

- rence of an abnormally large current attracts
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35

40,

5@

55

the plunger 43 and plate 44 until the latter
strikes the arm 52 and disengages the latch
from the slide 7 and the cireuit is broken.
The switch 1s closed by swinging the handle
60 and the rod 58 upward, and the latter, con-
tacting the roller 57, pushes theswitch upward
until the cirenit is closed and the lateh en-
gaged, which occurs when the handle 60 and
the rod 53 are in the position shown by the
broken lines. The switch is held in this po-
sition by the latch, so that the handle can
then be dropped, when it falls by its own
weight to the position shown in Fig. 5. By
means of this arrangement the meatest POS-
sible compactness is obtamable and o More

- floor-space 1s required when the_circuit 18
open than when it is closed. By having the

controlling-arm unconnected with the bridge
the weight and momentum of the parts mov-

ing when the circuit is broken are greatly re-

duced and the possibility of injury to the per-
son becomes very remote. The solenoid be-

ingin line with the line of travel of the bridge

still further simplifies the arrangement.

- While I have specified a solenoid as eifect-
ing the automatic operation of this invention,
1t 18 evident that a magnet might be arranged
1n place of the solenoid. 1 therefore do not

wish to be limited to this particular arrange-
ment, and while I have described other foa~
tures of thisinvention with more or less com-
pleteness as regards the details thereof I do
not desire to be limited thereto unduly, as I
contemplate all proper changes and omisgion

of parfts and the substitution of equivalents
as circumstances may suggest or necessity
render expedient.

I claim—

1. In a circuit-breaker, a set of stationary
contacts, a movable conta,ct or bridge guided
in a reciprocating motion to and from sald sta-
tlonary eontacts by a suitable slide, a latch
engaging said slide, in combination with a
solenoid, a bracket connected with one end
of said solenold and a rod fastened to said
bracket, and surrounded by said solenoid, and
a plunger sliding upon said rod and operat-
ing said latch whenever the current in said
solenoid exceeds a predetermined Ilimit, as
and for the purpose set forth.

2. In a circuit-breaker, a set of stationary
contacts & movable contact or bridge guided
in areciprocating motion to and from said sta-
tionary contacts by a suitable slide, a latch
holding said bridge in engagement with said
stationary contacts, in combination with &
solenoid, a rod suitably supported and a plun-
oer sliding upon said rod, and operating said
latch whenever a cuuent which exceeds a
predetermined limit occurs In said solenoid,
as and for the purpose set forth. -

3. In a circuit-breaker, a set of stationary

contacts a movable contact or bridge guided
in a reciprocating motion to and from said sta-
tionary contacts by a suitable slide, a latch
holding said bridge in engagement with said
stationary contaects, in combination with a
solenoid, a bracket connected with sald so-
lenoid, and arod fastened to said bracket, and
a plunger sliding upon said rod, and operat-
ing said latch whenever the current in said
solenoid exceeds a predefermined limit, as
and for the purpose set forth.

4. In a circuit-breaker, a set of stationary
contacts, a movable contact or bridge, a lateh
engagingsaid bridge, in combination with two
solenoids, a rod suitably supported and situ-
ated within said solenoids, each solenoid pro-
vided with a plunger, guided by said rod, one
of said plungers operating said latch when-
ever a current exceeding a predetermined
limit oceursinits solenoid,and the other plun-
ger operating sald latch whenever the cur-
rent in its solenoid i1s interrupted, as and for
the purpose set forth.

FREDRICK A. LA ROCHE.

Witnesses:
FRANK B. IHUTCHEON,
CHAS. H. ScHUM.
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