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UNITED STATES

PATENT OFFICE.

AXEL H. ENGSTROM, OF PHILADELPHIA, PENNSYLVANIA.
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To all whom it may concern:

Be it known that I, AXEL . ENGSTROM, a
citizen of the United States, residing at the
city of Philadelphia, in the county ot Phila-
delphia and State of Pennsylvania, have in-

-~ vented certain new and useful Improvements
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in Circuit-Breakers, of which the following
is a4 specification:

My invention hasrelation to a circuit-brealk-
er for single or polyphase currents, and in
such connection it relates more particularly
to the construetion and arrangement of such
a clreuit-breaker.

The prinecipal object of my invention 1s to
provide in a circuit-breaker a casing, a shaft
arranged vertically withinthe casing,aswitch-
lever arm or blade adapted to turn with the
shaft, a nut adapted to be advanced on the
shaft in one direction to confine the switch-le-
ver arm or blade to the shaft,and elasticmeans
interposed between said nutand switch-lever
arm or blade. |

My invention, stated in general terms, con-
sists of a circuit-breaker for single or poly-
phase currents constructed and arranged 1in
substantially the manner hereinafter de-
scribed and claimed.

The nature and scope of my invention will
be more fully understood from the following
deseription, taken in connection with the ac-
companying drawings, forming part hereof,
in which—

Figure 1 is a top or plan view of three cir-
cuit-breakers arranged in parallel or series
and embodying my invention in a preferred
form for use in a three-phase current. I1g.
9 is a side elevational view of Fig. 1. Ifig. 3
is an enlarged cross-sectional view of one of

the eircuit-breakers, taken on the line 3 3 of |
o Kig. .

IFig. 4 is a similar sectional view on
the line 4 4 of Fig. 5. Tig. 5 is a still further
enlarged top or plan view of one of the cir-
cuit-breakers. Fig. 6 is an enlarged horizon-
tal sectional view on the line 6 6 of Fig. 3;
and T'ig. 7 is an enlarged side elevational
view, partly sectioned, of the switch-lever arm
or blade.

Referring to the drawings, a represents the
shell or casing for the circuit-breaker, which
is formed of a frangible dielectric material,
preferably poreelain, and is provided with the
tubular openings «’ ¢', through which project

| the studs b b, connected with the line-wires {'
and b? of the circuit. DBetween the porcelain
walls of the openings ¢’ ¢’ and the studs 0 0
is arranged a tube orsleeve 0% of lead orsimi-
lar soft metal. "The base of the shell ¢ 1s de-
pressed, as at «? to form a bearing for the
i lower end of the switch-shatt ¢. The end of
the shaft rests in a bearing-piece d’, of hard
metal, held in place in the depression a° by a
packing d?, of lead or similar soft metal. The

) soft-metal tubes or sleeves 6° form not only a

cushion for the hard-metal studs b b, but also
a packing to prevent leakage of o1l or insu-
Jator liquid from the shell ¢. The sleeves 0°

| said shaft from fracturing the casing.

| ably fastened a terminal e.

I thus permit of a firm and tight connection

being made beitween the studs 0 0 and the
casing without danger of fracturing said cas-
ing, while the packing ¢° insures a firm con-
nection of the bearing-block ' with the cas-
ing, as well as elastically supporting the block
d' and shaft ¢ and preventing the thrust of
Pref-
erably cast integral with the inner end of
each stud 0 is a bracket 0%, to which is suit-
Hach terminal

e consists of a ring-shaped pilece of spring
metal, from which extend the two parallel
arms ¢, having diverging free ends ¢*. DBe-
tween the arms ¢ of the terminals a switch
lever or bar 1 is adapted to turn. This lever
or bar fhas a central enlargement /', in which
is formed a square or similar-shaped opening
12 adapted to fit over a correspondingly-
shaped collar /2, formed on the switch-shaft
d, to lock the lever or bar f to said shaft, so
that it may be turned with the shait. o
confine the bar orlever fin a vertical direc-

tion to the shaft d,a nut d* is advanced up-
ward upon the threaded portion ¢° of the shaft
until its flange d® rests under the square en-

largement 7' of the switch-bar, and a nut d*

Iis advanced downward upon the threaded

portion d® of the shaft d to confine a spiral
spring d” down upon said enlargement 7.
The spring d’ is spirally coiled about the shaft
d and serves to permit a slight yielding mo-

| tion up or down of the arms of the switch-

bar. It may bereplaced by a flexible washer
or its equivalent, which is adapted to permit

the arms of the bar to yield up ordown. The

top of the casing or shell ¢ 1s substantially
cross-shaped, and from two opposite arms of.
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the cross extends a bridge-piece ¢, forming |

the upper bearing for the shaft . 'To the
upper end of the shaft ¢ is secured a crank-
arm ¢, by means of which the shaft may be
turned.

Where polyphase currents are to be broken,
16 18 desirable to arrange the circuit-breakers
in parallel or series and to connect them so
that they all may be operated simultancously.
Such a construetion and arrangement is illus-
trated in Ifigs. 1 and 2 of the drawings and
18 preferably used for a three-phase current.
In this arrangement the crank-arm ¢ of each

separatbe circuit-brealker is pivotally con-

nected to a connecting-rod ¢, of wood or other
1insulator material, and on the shaft « of one
of the cirveult-breakers is fastened a sgecond
crank-arm ¢*, connected directly with a bar
g”, which bar is controlled manually or auto-
matically,as desired. Whenthebarisshifted,
motion is transferred to all the shafts  of
the circuit-breakers simultaneously.

Having thus described the nature and ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—

1. In a circuit-brealker of the character de-

scribed, a casing, a shaft arranged vertically
within the casing, aswitch-lever arm, a blade
adapted to turn with the shaft, a nut adapted
to be advanced on the shaft in one direction
to confine the switch arm or blade tothe shaft,
and clastic means interposed between said
nut and the switch-lever arm or blade, sub-
stantially as and for the purposes described.

2. In a cireuit-breaker of the character de-
seribed, a casing, a shatt arranged vertically
within said casing and having a Dbearing in
the base of said casing, a switch-lever arm or
blade adapted to turn with said shaft, two
nuts adapted to be advanced in opposite di-
rections on said shaft to confine the switeh
arm or blade to theshalt, and a spiral spring
or 1ts equivalent Interposed between one of
the nuts and the switch-lever, substantially
as and for the purposes deseribed.

In testimony whereof I have hereunto sct
my signature in the presence of {wo subserib-
1ng witnesses.

AXEL II. ENGSTROM.

Witnesses:
J. WALTER DOUGLASH,
1703 AY M, Sz\,_i_:l:'fjr-r_
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