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NT OFFICE,

WILLIAM K. PIMLOTT O CHICAGO, ILLINOIS, ASSIGNOR TO J. M. ATKINSON

COMPANY,

OT CHICAGO, ILLINOIS,

A CORPORATION OF ILLINOIS.

CIRCUIT-BREAKER.

SPECIFICANION forming part of Letters Patent No, 697,533, dated April 15, 1902.
. Application filed Septemher 23, 1900, Serial No. 30,755, (No model.

To. all whom it may concermn:

Be it known that I, WILLIAM E, PIMLOTT, a
citizen of the Unlted States, residing at Chi-
cago, in the county of Cook and State of T1li-

g nois, have invented a new and useful Im-
provement in Circuit-Breakers, of which the
following is a specification.

This mventmn relates to circuit-breakers.

The object of the invention is to provide a

10 circuit-breaker which is simple and efficient.

A further object of the invention is to pro-
vide a construction of eirenit-breaker which
is arranged to operate to break the circuit
automatically, and the invention includes

15 means for adjusting the apparatus so as to
break the circuit only when the current M:-
tains the desired strength.

A further object of the invention is to pro-
vide a circuit-breaker wherein the dangerous

20 and destructive effects of arcing at the point
of rupture are reduced to the minimum.

Other objects of the invention wxll appear
more fully hereinafter.

Theinvention consists, subst.-.mtlally, inthe

25 construetion, eombmatwn location, and ar-
rangement, all as will be more fully herein-

after set forth, as shown in the accompany-

ing drawings, and finally pointed- out in the
appended claims. |
Referring to the ﬂeeempall;ymn drawings
and to the various views and 1eferenee-swns
appearing thereon, Ifigure 1 is a view in side
elevation of a construction of eire nit-breaker
embodying the principles of my invention.
Fig. 2 is a front elevation thereof. Ifig. 3 1s
a lonfrltudmal central section of the construc-
tion shown in Fig. 1, the parts occupying their
relative poelblons at the point of complete
break of the circuit. FKig. 4 1is a broken de-
tail sectional view through the contacts, show-
ing the parts in their relative positions at the
second step in the circuit-breaking operation.
Fig. 5 is a view similar to Ifig. 4, shomnw the
parts in their relative posnmns at the com-
45 pletion of the first step in the circult-break-
ing operation. I'ig. 0 is a view similar to Ifig.
15-showin-g a modlﬁed form of the switch- le-
ver and the modified arrangement of the con-
tacts at the point where the final break oc-
go curs. FIig. 7 1s a broken detall view in per-
spective of the form of switeh-lever shown in

30

35 T

0

! Fig. 6.

parts of the cireuit-breaker.

‘ble, fiberite, wood, or the like.

i)

Fig. 8'is a broken detail view in sec-
tlon 111ust1atmn' a, modified form of detach-
rtble lateh for holding the cireuit-breaker in
closed position, I‘w 9 is a detached detail
view 1n perspective of the main contact-
brushes. Iig. 10 is a view similar to Iig. 1,
parts being broken out, illustrating a modl-
fied eonstruetwn of elremt breaker embmeed
within the spirit of my invention. Fig.111is
a detached detail view in perspective of the
armature-lever employed in connection with
the construction of ulemt breaker shown in
Fig. 10.

The same part is designated by the same.
reference-sign wherever 113_0(3(3111 s throughout
the several views.

Reference-sign A designatesasuitable base-
board, upon which are supported the various
This base-board
may be of any suitable material, but prefer-
ably of non-conducting material, such as mar-
Upon this
base-board are mounted contact- p-lates BC,of
conducting material—such, for instance, as
copper. With contact C communicates oné
of the leading wires or conduectors, (indicated
at D, Fig. 1, “and D’, Fig. 10.) Also suitably
bolted or otherwise secured tothe base- plate
A is a casting or frame LK, of magnetic mate-
rial—such, for instance, as iron —a,nd in this
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frame is mounted a solenoid-coil F,havingone

of the ends thereof 1n eleetucal connection

with contact-plate B and the other end In
suitable electrical connection with the other
leading wire, (indicated at G, Fig. 1, and at &,
Fig. 10 ) By this au.':me'ement it will be ob-
served that when the circuit-breaker is in
closed positicn, with the space between con-
tact-plates B and C properly bridged, the
current flowing through the circuit will also
traverse the coils of the solenoid F.
Reference-sign H designates a switch-lever
suitably pivoted upon an extension or bracket
J of casting or frame K, and which lever car-
ries the several contacts hereinafter to be
more fully described. 1n the form shown in
Figs. 1,2, and 3 the lever H is provided with

an extension K, in which is mounted a pin 1, -

and suitable springs M are connected at the
ends thereof, respectively, to the ends of said
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pin L. and to a convenient part of the bases .
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board or frame, the tension of said springs be- | moved upwardly to engage the pin 14 and pro-

ing constantly exerted to rock or swing lever
II 1n a direction to open the cireuit-breaker.
If desired and as shown in Figs. 6 and 7,
the switch-lever I1' may be bifurcated at its
lower end and arranged to straddle the ex-
tension J' of the bracket or frame E, and the
springs M may be directly connected to the
extensions I of lever H', as clearly shown.
This manner of mounting the lever H or I’
18 somewhat more economical in manufac-
ture than the construetion above described,
in which a transverse pin I.is employed, and
1s therefore for some purposes a more de-
sirable arrangement.

T'he switch-lever II or I1' may be provided

with a handle N for the proper manipulation |

thereof in closing the circuit-brealker.

In some cases—where, for instance, the cir-
cult-breakeris arranged in a position which is
inconvenient to reach by hand to effect a clo-
sure thereof—it may be desirable to provide
means for closing the circuit-breaker more
conveniently than by grasping the handle N,
as1n the construction above deseribed. Asan
embodimentof meanstothisendI haveshown
a construction in Fig. 10 wherein the switch-
lever II* is pivotally mounted, as at O, upon
an extension J®of the casting or frame E', and
a spring M’ is arranged to exert its tension
upon sald lever 11¢ in a direction to throw said
lever into open position, and upon said ex-
tension J*, I pivotabell-cranklever P and con-
nect one arm therecf by means of a togple-
link Q to lever II? the arrangement being
sucih that when the bell-crank lever P is
rocked the switch-lever I1? is returned to its
closed position. Pivotally mounted upon the
switch-lever IT is a lateh 11, arranged when
the circuit-breaker is in closed relation to en-
gage behind a stop 12, suitably mounted on
or secured to the casting or frame K or E’, and
ptvotally mounted upon the casting or frame
LEis a leverorarm 13, (see Ifigs. 1 and 3,) with
the end thereof arranged in suitable relation
with respect to stop 12 to form a support for
the end of the lateh 11 when said lateh is in
engaging relation with respect to said stop,
as clearly shown in Fig: 1, the relative ar-
rangement being such that when the lateh 11
18 resting upon the end of pivoted arm 13 and
In engaging relation with stop 12 the point of
cngagement ot lateh 11 with said stop will be
in a line from the center of said stop to the
pivotal axis of the latch, or else slightly be-
low such line, as will be readily understood.
The arm 13 is {reely pivoted and rests in nor-
mal position over a pin 14, (see Fig. 3,) freely
mountedina magnetic plugor head 15. This
magnetic plug or head is preferably of iron
or other suitable magenetic material and con-
stitutes a pole-piece adapted to be energized
by the current flowing through the solenoid
I, Operating within and through the solen-
oid-coil is a freely-movable core-niece 16,
adapted when the currenst traversing the so-
lenoid-coil attains any desirved strength to be

ject the same sufficiently to rock arm 13,
thereby effecting a disengagement of lateh 11
with stop 12, as clearly shown in Fig. 8. Pro-
vision may be made whereby the core 16 is
adjusted to move when any desired strength
of current is attained. This result may be
cffected by arranging said core to operatoe
within a casing 17 and to rest upon a stem 18,
carried in a hollow threaded sleeve 19, adapt-
ed to be adjustably mounted in the end of
casing 17, as clearly shown. By suitably ad-
justing the support for the core said core may
be primarily projected into or withdrawn from
the coil, more or less, so as to require a less
or a greater strength of current to actuate
the same, and I provide the casing 17 with a
longitudinal slot or opening 20 (see Ifig. 2)
and calibrate the casing adjacent to said slot
or opening, so that the core may be set to op-
erate at any desired strength of current.

IFrom the foregoing description it will be
readily understood that when the core 16 is
set to operate at any desired or particular
strength of eurrent and the current attains
that desired strength the core will be actu-
ated and willimpinge against pin 14 and cause
the same to automatically detach the lateh,
and hence permitting the springs, the tension
of which is exerted upon the switch-lever, to
throw said lever into open position. It may
sometimes oceur that the residual magnetism
in the casting or frame in which the solenoid-
coil is mounted and in the pole-picce 15 there-
of will exert an attractive force upon the so-
lenoid-core 16, which constitutes a part of the
magnetic circuit, and hence hold the same
suspended by said pole-piece. In order to
avold such contingency, I prefer to mount a
non-magnetic pin or screw 21 (see Ifig. 3) in
that end of the core which abuts against the
pole-piece 15 or pin 14, thus permitting tho
head of sald non-magnetic serew 21 to form
a break in the magnetic circuit. It is obvi-
ous that this break in the magnetic cireuit
may be effected in many other ways, and I do
not desire my invention limited or restricted
in this respeect.

Instead of pivoting the arm 13 so as to per-
mib the lateh 11 when in engaging relation
with respect to stop 12 to rest upon the freo
end of said arm 15 said arm (as indieated at
157, IFigs. 6 and 8) may be pivoted concentrie
with the stop 12, and the free end of said
arm may ve arranged to rest upon the head
of pin 14. In other words, the arm 13 may
be changed from a lever of one order to a le-
ver ot another order, and this modification is
designed to be included within the spirit and
scope of my invention. If desired, thelateh

11 may be provided with a suitable limit-stop,
as indicated at 22.

If desired and in order to reduce friction,
the latch 11 or the stop 12, or both, may be
1in the form of antifriction-rollers, as clearly
Indicated, or, il desired, these rollers may bo
omitted, as indicated at 11', Tig. 10.
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In each of Figs. 1,2,3, and 6 I have shown | circuif-breaker when the latch holding the

a construction Whelem a movable solenoid-
core 16 is employed, which when the coil 1s
energized to the desired degree is actuated
to impinge or strike against the pin 14 to
effect a disengagement of the latch. The
power developed in the solenoid for actuat-
ing the core being dependent upon the am-
pere-turns, the construction illustrated in

sald figures of the drawings may not always
be suitable, and especially in the case of very:
weak cmrents or very strong currents, for
in such cases, and particularly where it is:
desired to zwmd unnecessary expense, the so--
lenoid for effecting a disengagement of the

lateh may be dispensed with and a magnef
substituted, and in the case of strong cur-
rents the same effect may be modueed by
employmn‘ a coil of compar atwely few turns.
Therefore in Fig. 10 I have shown a modified
arrangement in these regards wherein the coil

B comprises a comparatlvel y few turns and is.
inclosed within a casing K, the latter being
of magnetic material, and I provide the 0011'

F' with a stationary core 16/, thus in effect
forming an electromagnet adapted when en-
ergized to exert an attractive force upon an

armature 23, suitably pivoted to the casting

and arranged to support a pin 14', arranged
to extend loosely through the core 16" and
upon which the lateh-detaching arm 13’ rests.
From this construction it w111 be seen that
when the electlomwnet 18 sufficiently ener-
oized to effect an attlaetlon of armature 23
the pin 14’ will be projected, thereby enabling
the arm 13’ to effect a detachment of the
latech. The desired adjustment of the arma-
ture, to be actuated according to the strength
of the current flowing, may be effected by
means of an adjustable weight 24, carried

upon a threaded arm 25, Supported oy said
Thus by ad]ustmg the position of ;

armature.
the weight 24 upon arm 25 the point at which
the armature will be actuated may be regu-
lated and varied according to the deswed
strength of current. |

1 mll now describe the construction and ar-
rangement of contact-points earried by the
switch-lever and which codperate with the
contact-plates B and C.

Sultably supported upon lever H is the main
contact 26, which is designed to make and
break 'cireuit between said plates BB .and C.
This main contact comprises a series of lami-

nated spring-platessuitably secured together,

the ends of whieh are planed off to make con-
tact with the contact-plates, asclearly shown.
T'hese laminated plates are built up in the
form of segments of circles, the diameters of
which are normally such as to cause a slight
flattening out of the segment against the nor-
mal 1esll1ency of such contact- plautes orlami-
nations when the cireuit-breaker is in extreme
closed position, thus not only securing.an effi-
clentcontact, but also storing up, so tospeak,

the resilient energy of these segments to aid

| in KFig. .

same in closed position is detached. Tn or-
der to avoid the injurious effects of burning
or blistering the contact-surfaces of plates B
and C, thereby necessitating the frequent re-
placement and renewal thereof, I prefer to
provide said plates with removable facings,

indicated at 27 28,) which facings may be re-
( , g

moved and replaced whenever occasion re-
gquires withoutremoving or replacing the con-
tact-plates I and C. ThisI bave found a de-
sirable feature in practice. In the construc-
tion of apparatus of this class it is desirable
to impose a gradually-increasing resistance
in the circuit to be broken up to the point
where the final break occurs. It is-also de-
sirable to effect the final break not at the
main contact-point, but at a point removed
therefrom, in order to relieve the main con-
tacts ot danger and injury due to sparking
or arcing at the moment of break.
a construction and arrangement of auxiliary
contacts which, together with the purpose and
funection thereof, I will now describe, refer-
ring particularly to Figs. 1, 3, 4, and 5.

The contact-plate. C may be provided with
a raised surface 29, or said raised surface may
be in the form of an additional contact plate
orfacing, which operates toraise the contact-
surface thereof above the surface with which
the main contact 26 coOperates, and cobper-
ating with such raised surface 29 is an addi-
tional or auxiliary contact 50, carried by a

spring 31, suitably secured to the operating-

lever H, and said auxiliary contact and its
supporting - spring 31 are so relatively. ar-
ranged that when the circuit-breaker 18 in
completely closed position said auxiliary con-
tact will have a flat bearing upon its cooper-
ating contact-surface 29, as shown in Fig. 1,
and thatsaid flat bearing continues until after
the first step in the breaking operation—that
is, until after the main contact 26 leaves its
coOperating contact-surface, as clearly shown
The continued movement of the
circuit-breaker toward open position causes

- the auxiliary contact 30 to slightly rock from

a position of a flat contact and relatively to
its cooperating contact-surface, as clearly in-
dicated in Fig. 4, thus interposing increasing
resistance in the circuit at the point where the
break is to be effécted and also gradually
transferring the point of- final break away
from the main contact.

Associated with the main and auxiliary con-
tacts above referred to are blocks of carbon

or other suitable conducting material, (indi-

cated at 32 33,) the block 32 being mounted
upon or in electrical relation with respect to
contact-plate C, and the block 33 being car-
ried in a holder 34, which holder'is suitably
pivoted, as at 35, in the end of a frame 36,
which frame is suitably pivoted, as at 37, to
the lever H. The springs 3839 serve tomain-
tain frame 36 and holder 34 normally in such
relation that when - the circuit-breaker isin

in effecting a quick opening of the switch or § completely closed position, as indicated in
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Fig. 1, tha earbon blocks 32 33 will have flat | tact-plate C and the carbon block 33 is car-

bearing upon each other, and which flat bear-
ing will continue during the movement of ie-
ver Il toward open position until after both
the main contact 26 and the auxiliary contact
30 have left their cooperating contact-sur-
faces, as clearly shown in Figs. 5 and 4, re-

spectively, and thereafter said main contact |
20 and auxiliary contact 30, having left their |

cooperating contact-surfaces, the continued

movement of lever H toward open position

will cause or permit the holder in which car-
bon block 33 is carried torock or swing about
1ts pivotal axis, so as to cause the carbon
block 53 to leave its position as a flat contact
with carbon 32 and to rock or swing upon end,
as clearly shown in Fig. 3, thus increasing the
resistance in the circuit at the point of con-
tact and decreasing the amount of contact-
surface during the final break, and hence also
reducing the danger and liability of sparking
or arcing to the minimum, and in case an are
should be made such are is transferred from
the more costly main contact to the carbon
blocks, which are cheap and may be easily
and readlly removed and replaced.

Of course it will be understood that the
break above described 1s effected in all the
steps thereof 1n an exceedingly short space
of time, so short, in fact, that perhaps the
senses could not follow nor comprehend -the
interval of time between the leaving of the
main contact 26 of 1ts cooperating contact-
surface, the break at the auxiliary contact

30, and the final break at the carbon blocks
32 33. I have therefore slightly exaggerated

the illastration of these three steps in the
breaking operation in Figs. 5, 4, and 3, respec-
tively, in order to clearly illustrate the action
above described.

In Kig. 6 1 have shown a modified arrange-
ment designed for a cheaper construction of
circuit-breaker which is included within the
spirit and scope of my invention and wherein
the auxiliary contact 30 above described is
omitted and wherein the carbon block 32' is
carried in a bracket 40, which is in eleectrical

connection with contact-plate C, and where- |

in the codperating carbon block 383" isrigidly
mounted upon the end of lever H'. In this
construction it will be observed that the final
break is effected at the carbon blocks 32" 33
and which break does not oceur until after
the circuit through the main contact 26 is
broken. It will also be observed in this con-
struction that the break is effected through

a relative sliding movement of the carbon |

blocks the one past the other, thus interpos-
ing increasing resistance in the cirenit at the
point of break. If desired and as shown in
Ifig. 6, the edges of the carbon blocks whieh
move past each other may be beveled, as in-
diecated at 41, Ifig. 6.

In Fig. 10 I have shown & construction
somewhat similar to that above described

- with reference to Ifigs. 3, 4, and 5, wherein

ried in a holder 34, which holder is pivotally
mounted, as at 35, upon a frame 36, which is
pivotally mounted at 57 upon the end of le-
ver H*; but the auxiliary contact 30 is car-
ried in the end of a link or arm 42, which is
pivotally supported upon lever I1* In this
construction 1 omit the springs 31, 53, and
39; but 1t 1s obvious that such springs may
be employed, 1f desired.

if desired and in order tosecure an efficient
resilient action of the main contact 26, said
contact may, as above described, be built up
of plates or laminations, and, as shown in
IFig. 9, said laminations may be split at one
or more places longitudinally thereof, as in-
dicated at 43, in their ends.

Reference -sign R designates a stop or
holder to receive the impact of the lever 1f or
H’ when the circuit-breaker is released from
closed position, and in order to avoid shock
or jar sald holder or stop may be provided
with a rubber or other resilient packing or
facing, as indicated at S.

It is obvious that many variations and
changes in the details of construetion and ar-
rangement would readily suggest themselves
to persons skilled in the art and still fall
within the spirit and scope of my invention.
I do not desire, therefore, to be limited or re-
stricted to the exact details shown and de-
seribed; but,

Having now set forth the object and nature
of my invention and various operative con-
structions embodying the principles thereof
and having described such constructions,
their funection, purpose, and mode of opera-
tion, what I claim as new and useful and of
my own invention, and desire to secure by
Letters Patent, is—

- 1. Inacircuit-breaker, alevercarrying con-
tacts, means normally operating to rock said
lever in a direction to break the circuit,
lateh pivotally mounted on said lever, and a
stop arranged to be engaged by said latch to
lock said leverin position to complete the cir-
cult through said contacts, a pivoted arm ar-
ranged to engage said lateh for releasing the
same, a solenoid arranged in the circuit of
sald contacts, a movable part adapted to be
operated by the energization of said solenoid,
only when the current traversing the coils
thereof attainsa predetermined strength, said
movable part adapted to rock said arm to ef-
fect a release of said lateh, as and for the
purpose set forth.

2. In acircuit-breaker, alevercarrying con-
tacts, means normally operating to rock said
leverin a direction to break the circuit, a piv-
oted lateh carried by said lever, a stop ar-
ranged to be engaged by said lateh to lock
sald lever in position to complete the circuit
through said contacts, a pivoted arm arranged
inengaging relation with respect tosaid latch
& Sbud or bolt upon which said arm rests, a
solenoid arranged in the circuit of said con-

the carbon block 52 is mountod on the con- 1 facts, a movabhle core therefor, said core when
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actuated adapted to engage said stud or bolt
to rock said arm, ther eby r elea,sm o sald lateh,
as and for the purpose set forth.

3. In a circuit-breaker, a casting ha,ving 2,
projection, a pivotally- -mounted lever having
a bifurcated end extendmﬂ‘ beyond the point
of pivotal support of said lever and arrangec
to straddle said p10'ection said lever carry-

,mn' contacts, springs connected to the exten-.

smns ofi s:-_ud blfmeated end and to said cast-
ing, and normally operating to rock said lever

in a direction to break the circuit, and a de-

tachable latch for locking said 1evel in posi-
tion to complete the cir cmt through said con-
tacts, as and for the purpose set fmth

4. Inacircuit-breaker, alever carrying con-
tacts, means normally operating to 1ock said

level ina direction to break the circuit, a piv-

oted lateh carried by said lever, a stop ar- |

O

ranged to be engaﬂ'ed by said lateh to 1101(1
said lever in position to complete the circuit
through said contacts, a solenoid arranged in
the eucmt a movable core for sald Solenmd
A pwotally mounted trip-arm arranged to be
actuated by the movement of said core to re-
lease said lateh from said stop when the cur-
rent reaches a predetermined strength, and
means for adjustably regulating the pomt at
which said core 18 dctuated as and for the
purpose set forth.

In witness whereof I have hereunto set my
hand, this 18th day of September, A. D. 1900
in the presence of the subseribing witnesse

WILLIAM E. PIMLOTT

Witnesses:
E. C. SEMPLE,
S. K. DARBY.
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