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UNITED STATES

PaTENT OFFICE.

GRANVILLE FREDERICK PACKARD, OF FORT WAYNE, INDIANA.

AUTOMATIC CIRCUIT-BREAKER.

SPECIFICATION forming part of Letters Patent No, 577,447, dated February 23, 1897.
Application filed September 22, 1396. Serial No, 606,661, (No model.)

To all whom 6 may concern:

Be it known that I, GRANVILLE FREDERICK
PACKARD, a citizen of the United States, re-
siding at Fort Wayne, in the county of Allen,
in the State of Indiana, have invented certain
new and useful Improvements in Automatic
Circuit-Breakers; and I do hereby declare
that the following is a full, clear, and exact
description of the invention, which will en-
able others skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings,
which form part of this specification.

My invention relates to improvements in
automatic circuit-brealkers.

The objects of my invention are to provide
an automatic circuit-breaker of simple and
economical construction, positive, efficient,
and reliablein operation, compact in arrange-
ment, adapted for use with either continu-
ous or alternating currents, provided with a
weighted drop-armature adapted to break the
circuit upon a predetermined increase of the
current in the main cireuit, so arranged that
the contacts in both circuits separate hori-
zontally and are reset by a downward pull of
a lever-arm instead of a push of said arm,
as is sometimes constructed, provided with
an improved means for securing the earbons
between which the arc is established and an
improved means for severing the said are.

My improvement comprises an electromag-
netarranged in the working cireuit, a weight-
ed drop-armature carrying a cateh and in op-
erative relation to said magnet and adapted
to break the circuit on the occurrence of an
abnormal or a predetermined increase of cur-
rent in the main circuit, a pair of carbon-
contacts for the shunt-circuit, an are-ruptur-
ing device for said carbons, and a lever-arm
pivoted on a proper insulating base-block and
carrying a bridging contact or brush in the
main eircuit.

The novel features of my invention are the
means for breaking the shunt- circuit, the
manner of securing and the means for ad-
justing and alining the carbon-contacts, and
the construetion and arrangement of the in-
sulating arc-rupturing device.

Similar reference -letters indicate corre-
sponding parts throughout the several views,
in which—

Tigure 1is a view in elevation of my im-
proved circnit-breaker, showing the relative
arrangement of the operating parts when the
main and shunt circuits are closed. Fig. 2
is a similar view of the same, showing the
relative arrangement of the parts at the mo-
ment succeeding the breaking of the said cir-
cuits by an abnormal current strength. Tig.
3 is a side view of Fig. 1, taken at right angles
thereto. Fig. 4 is a horizontal section taken
on the line 4 4 of Fig. 1. Tig. 5 is a detail
perspective of the drop-armature, showing
the apertured lugs thereon for the holding-
trigger.

The base-block X, of proper dimensions and
proper insulating material, preferably mar-
ble or slate, is provided near its corners with
snitable perforations for securing it to the
wall or other desired position, and has suit-
able lateral openings for the terminals of the
line-wires G and I. Near one edge of the
said base-block and upon one side thereof is
rigidly secured the metallic plate I, having
upon its lower end a lateral extension I', pro-
vided upon its forward end with a right-an-
gular Ing I, Fig. 3, adapted to form one of
the contacts for the laminated brush J, Fig.
4, which is fixed upon the lever-arm IS, here-
inafter deseribed, by means of the semicir-
cular metallic baek J', secured thereto by
proper holding-screws.

Their regularly-shaped metallic plate L,
Tig. 8, is rigidly secured atitsupperendin any
proper manner, as by holding-serews, to the
said base-Dlock X, and is provided with a
pendent portion I/, arranged in horizontal
alinement with the said lug /, but separated
from it by an intervening space. This por-
tion I/ also forms a contact for one side of the
brush J, which bridges said space. The up-
per portion of said plate L has a lateral aper-
ture m, having a vertical slot leading out-
wardly therefrom. In thisaperture one end
of the coil B of the electromagnet is inserted
and secured therein by proper clamping-
serews so arranged as to slightly contract the
width of said slot. The other end of coil B
ig secured in the binding-post ¢ in the usual
manner. Near the lower end of said base-

block X, and between the said plate L and
the binding-post ¢, is rigidly fixed by proper
holding-screws the bracket-plate n, Figs. 1
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and 2, having upon its upper end a lateral
projecting lug »', from the free end of which
the vertically-arranged magnetic core A of
the said magnet is rigidly suspended by a

holding-serew, Iig. 4, or other proper man-
ner. To the laterally-projectinglug n* upon

the lower end of the said bracket-plate n is
pivotally mounted the drop-armature Conthe
pivot K by means of the apertured ears?, the
forward end thereof being immediately below
and in vertical alinement with the said corve
A and in operative relation to said magnet.
The said armatureis provided npon its lower
Tace with a depending flange provided with &
series of measured lateral perforations from
which the weight T is suspended and adjust-
ed in accordance with the predetermined
strength of current in a well-understood man-
ner. The other end of the said armature is
provided with a verticallug e, centrally aper-
tured, Fig. 5, in which aperture the trigger D
is loosely mounted, having a Hmited vertical
play therein for the purpose of allowing for a
limited fluctnation of current strength below
the predetermined abnormal current without
disengaging the said lever KX from said trig-
ger D. One end of the said trigger is piv-
oted on the said pivot pin or serew I between
the said ears, and is provided at its free end
with a vertical terminal Ing adapted to form
a holding engagement with the said lever-
arm I,

The metallic lever-arm X, of suitable di-
mensions, has upon its outer free end a han-
dle 7, of wood or other proper insulating ma-
terial, and has uponits lower face a pendent
oblique lug X', on which is mounted the me-
tallic brush J, adapted to bridge the said space
between the plate L and the lug 7.  The said
brushis secured in position by the curved me-
tallic plate J', having proper holding-screws,
as shown. The lower protruding end &, Fig.
2, of said lug K' is adapted to detachably e-
gage the said trigger D when both circuits
are closed. The forward or pivoted end of
said hand-lever has an upwardly-projecting
oblique lug I?, centrally apertured at its base
for the pivot I, on which the said hand-lever
is pivotally mounted, and its outer face has
a radial recess b, in which the carbon-holder
N has a limited lateral play for the purpose
hereinafter described.

To the said base-block X is rigidly fixed the
plate U, itsrear end being centrally apertured
for the said pin P and adapted to form a bear-
ing-plate for said lever-arm, its forward end
being provided with a proper holding-pin
having its head provided with a lateral per-
foration in which the forward end of the re-
tracting-spring T'is secured. The other end
of the said retracting-spring is seeured to a
perforated lug on said lng K*of said lever K.

The carbon-holder N has a stem N, pivoted
at its lower end on the pin P, and has one
Tace thereof recessed to receive the carbon Q,
which is secured in position in said recess by

the holding-serews ¢, which pass entirely

through the said carbou. The back of the
said holder N is split or slit nearits upper and
lower sides to admit of more tightly elamping
sald carbon by the said serews. The flexible
cables M in the shunt-civeuit have their lower
ends properly secured in the perforations d
in the top of the said plate L, Fig. 4. Their
other ends pass through an enlarged slot in
the said Ing K? (shown in dotted outline in
Tig. 1) and are then secured in proper per-
forations in the stem N’, Figs. T and 2. In
the upper portion of the said plate I is prop-
erly secured the post f, on which is pivotally
mounted the supporting-bracket 8. The car-
bon-holder R is identical in form and con-
struction with the said holder N, excepting
it is wanting in a vertical stem N', and is pro-
vided upon its back with an integral lug 4,
by means of which the said holder is swiveled
in the said bracket 8. The carbon ) is ar-
ranged and secured in the recessed face of the
said holder R by the holding-screws ¢ in the
manner above described. The carbon-holder
R and the said plate I arve electrically con-
nected, by means of the short cables /i, in a
well-understood manner, Tig. 3. It isobvious
that as the said carbon-holder 13 is swiveled
in the bracket 3, which in turn is pivoted on
the said post f, itis adapted for self-alinement
when brought into contactwith its companion
carbon § and form a perfect contact there-
with,  The flat steel spring G has its lower
end fixed to the forward edge of the said Tug
I of the said lever-arm I, and its upper free
end is adapted to bear upon the back of the
sald carbon-holder N to prolong the contact
of the said carbons after the main cirenit has
een broken by the release of the said lover-
arm from its engagement with the trigger D
upon the lifting of said armature by the said
magnet,

The arc-rupturing device V is a plate in
substantially vertical arrangement, of proper
insulating material, pivoted at its lower end
to the outer face of the lever X by means of
the bracket-plate 7 and the pivot Y, and has
its upper end slidably mounted in a proper
guide W, so arranged as to be automatically
thrust into the ave as the carbons hecome
separated. ’

The operation of my automatic cireuit-
breaker thus described will he readily under-
stood, and, briefly stated, is as follows: By
pulling downward on the handle z of the leo-
ver K and engaging the end % of the lug IT
thereof with the trigger D against the ten-
sion of the said refracting-spring 1 the arc-
severing plate V will be withdrawn from Dbe-
tween the said earbons Q and ¢, which will
be in direet contact, and the brush J will be
in contact with the plate L and the lug/,
whereby both cirenits are closed, the shunt-
circuit comprising the cables &, the carbon-
holders N and R, the carbons @ and @', the
cables o, and theplate I, the main circuit com-
prising the post ¢, the coil B, the plate L, the
brush J, and the plateI. WWhen thestrength
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of the current becomes abnormal or reaches
apredeterminedlimit, the weighted armature
C will be lifted into contact with the core A
of the said electromagnet, thereby releasing
the said lever K from its engagement with
the trigger D, after which the said lever will
promptly take the position seenin Fig. 2 un-
der the tension of the said retracting-spring
T, thereby opening both ecircuits, but not
simultaneously, the opening of the shunt-
cireuit being prolonged as follows: Asthera-
dial slot b of the said lug K* is of sufficient
width to afford a limited amount of lateral
play for the arm of the carbon-holder N the
contact of the said carbons will be prolenged
very perceptibly under the tensionof the said
spring O after the breaking of the main cir-
eunit by the withdrawal of the brush J from
its bridging contact with the plate Land the
log I, thereby avoiding the destructive effects
of an arc between the said brush J and the
plate L and the lug I. As the said carbons
are thus separated by the release of said lever
K the arcrupturing plate Vis automatically
thrust upwardly between the said carbons,
therebyabruptly and completely severing the
are.

It is obviousthat the details of construection
forautomatically severing the are at thefinal
breaking of the circuit may be variously modi-
fied without departing from the spirit of my
invention, which consists in the automatic in-
terposition of a solid insulating-body across
the normal path of the arc simultaneously
with the parting of the carbon-contacts.

Having thus deseribed my invention and
the manner of employing the same, what 1
desire to secure by Letters Patent is—

1. The combination in an automatic cir-
cuit-breaker of metallic contacts for closing
the main cireuit between the terminals; high-
resistance contacts for closing the shunt-cir-
cuit between the terminals; a pivoted hand-
lever carrying the bridging-contaet for the
main eircuit; an are-rupturing plate pivotally
mounted on said hand-lever and adapted to
be automatically thrust or interposed across
the path of the are, as deseribed; an arma-
ture to which is attached a weight or spring
to resist the magnetic pull of the armature,
and having a catchor triggeradapted to hold-
ingly engage the said hand-lever when the
working circuit is closed; and an electro-
magnet arranged as described for actuating
the said armature, all substantially as de-
seribed.

2. Inanautomaticeireuit-breaker,the com-
bination of a pivoted hand-lever carrying the
bridging - contact for the main circuif, and
adapted to separate the metallic contacts be-
fore the high-resistance contacts leading to
the same terminals are separated, as de-
seribed; meaus for securing said hand-lever
in its normal position when the circuits arc
closed ; means for automatically releasing the
said hand-lever from such- position tc cpen
the circuits; metallic contacts for closing the

main circuit between the terminals; high-re-
sistance contacts for closing the shunt-cireuit
between the terminals; and an are-rupturing
plate or shield pivotally mounted on the said
hand-lever and adapted to be automatically
thrust across the path of the are upon the
breaking of the shunt-cireuit, all substan-
tially as described. ’

3. In an automatic circuit-breaker, a main
operating-lever K pivotally mounted on the
base-block carrying abridging-contact for the
main circuit, and having upon its inner end
an oblique lug K*provided upon its outer face
with a radial and outwardly-flaring recess for
the purpose specified; in combination with
the carbon-holder N having a fixed carbon Q,
and pivotally mounted in said recess asshown,
and adapted for a limited play therein for the
purpose of prolonging the contact of the car-
Dons after the breaking of the main circuit;
the carbon-holder R provided with the fixed
carbon Q' and the pivoted hanger-bracket S
whereby it is adapted for self-alinement with
its companion; the arc-rupturing plate V-piv-
otally fixed on said handle and adapted to be
antomatically interposed across the path of
the are, as deseribed; a weighted armature C
provided with a catch or trigger D adapted to
holdingly engage the said operating-lever
when the working circuit is closed; and an
electromagnet for actuating the said arma-
ture, all substantially as deseribed.

4. In an automatic circuit-breaker means
for prolonging the contact of the carbons in
the shunt-circuit for the purpose of avoiding
an arcin the main circuit, comprising a hand-
lever KX pivotally mounted as shown on a
proper base-block, carrying a bridging-con-
tact for the main circuit and having uponits
inner end the projecting lug K? recessed as
described; the carbon-holder N having a car-
bon @ fixed therein as shown, and provided
with a handle N’ pivotally arranged in said
recess and adapted for a limited lateral play
therein for the purpose specified; the carbon-
holder R provided with the fixed carbon Q,
and the piveted hanger-bracket S whereby it
is adapted for self-alinement with its com-
panion, the Tngs ? and I on the respective
plates I and L adapted to form codperating
contacts with the brush J, as shown, a spring
O fixed as shown on said lug K?with its free
end adapted to bear against the back of said
carbon-holder N; and the spiral retracting-
spring T having one end fixed as shown and
the other end secured to the said lug K* where-
Dy both circuits are closed against the tension
of said retracting-spring, all substantially as
described.

Signed by me at Fort Wayne, Allen county,
State of Indiana, this 16th day of September,
A. D. 1896.

GRANVILLE FREDERICK PACKARD.

Witnesses:
Damrarn B. KEHLER,
JAaMES II. POWER.
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