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To all whom it may concern.;

Be it known that I, Cuarces C. Baprav, a
citizen of the United States, residing at
Bethiehem, in the county of Lehigh and
State of Pennsylvania, have invented a cer-
tain new and useful Improvement in Cir-
cuit-Breakers, of which the following is a
description. : :
. The object T have in view is the produc-
tion of a circuit breaker which will be of
more pleasing appearance than those here-
tofore made, which will be more certain in
its opening and closing movements, and will
be cheap to construct and durable.

Further -objects relate to details of-con-
struction in the overlead devicé whereby it
is made more exact and reliable than here-
tofore, to improvements of the contacts, and
in other details, as will more fully appear
from the accompanying drawings and fol-

lowing specification.

I attain these objects by the mechanism
illustrated in the accompanying drawing,
which shows one embodiment of the inven-
tion, and in which—Figure 1 is a side ele-
vation of the cireuit breaker, Fig. 2 is an
end elevation, and Fig. 3 a front view; and
Fig. 4 is a perspective view of the inner end
of the maln arm. ' '

Tn the views, like parts are designated by
the same reference characters.

In carrying out my invention I provide
To this
base are attached the housings 2, 3 by means
of the screws 4 which pass through open-
ings in the base 1 and enter tapped open-
ings in the housings. The two housings
are alike except that the housing 3 has a
lug 5 for attachment of the armature cali-
brating screw. The housings may be made
of castings, and each has-a bearing 6 for the
handle lever 7 and a bearing 8 for the main
shaft which supports the main aym 9. The
handle lever 7 _carries an operating handle
1% and a roller 11. It has a fixed stop 12
for Jimiting its movement in one direction,
and an adjustable stop 13 for limiting the
movement in the other direction. The ad-
justable stop 13 comprises a cylindrical rod
having reduced extremities 14, the said ex-
tremities being cylindrical but of smaller
diameter than the body of the rod and set
eccentrieally in relation thereto, as shown in
Fig. 1. The extremities of .the rod are
notched Tor the attachment of a serewdriver,

"the .switch is eonhnected.

and a set-screw is provided for holding it in
position. The reduced extremities 14 are
adapted to abut against and engage with
the sides of the housings 2 and 3 so as to
limit the extent of movement of the operat-
ing handle in one direction. By turning
the stop 13 in its bearings, the position of
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the reduced portions can be changed and the .~

extent of movement of the operating handle
controlled. '

The main arm 9 is made of copper or
other good conducting material. The sides
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of the arm are of a single piece bent to -
U shape, and the extremities are connected .-

together by a contact plate 15 which is riv-
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eted or otherwise secured to the sides of the- -
arm. The base of the arm is formed with -

lips 16 (see Figs. 1 and 4) and a screw open-

ing 17. This portion of the arm abuts
against the square core-piece 18, the lips 16,
16 engaging on both sides of it, as shown
in Fig. 1 in dotted lines. A serew 19 will
pass through the opéning 17 into a thread-
ed opening in the square core-piece 18. This
core-piece 18 has a hollow cylindrical bore,

through which a cylindrical shaft 20 passes.

This shaft’supports the square core-piece 18

and permits the main arm to swing around

this shaft. This core-piece 18 is preferably
made of steel. A conducting ribbon or strip
21, similar to that shown in my Patent No.
747673 dated December 22, 1903, is em-
ployed, one extremity being attached to the
core-piece by means of ‘the screw 19 and the
other extremity to the base 1 by means of
the bolt 22, with which one of the leads to
Between the coil
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21 and the main arms 9 are placed insulat-

ing washers 23. These washers, as shown
in Fig. 1, have rectangular slots, so that
they can Le slipped over the core-piece and
placed 'in position after the other parts ave
assembled. The washers have notches 24,
within which a washer binder 25 engages.
This washer birider is made of a strip of
sheet copper having enlarged extremities
which hook over the core-piece. FProjec-
tions 26 on the extremities ave hent under
the sides of the main arm 9. as shown-in
Tig. 4, so as to hold the washer binder in
place. The main arm carries a roller 27
which is adapted to be engaged hy the roller
11 on the handle lever 7. Instead of rollers,
cams may be¢ employed, or if desired no
rollers whatever may be used, the end of the
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handle lever engaging directly with the

main arm, the parts sliding one on the other.
The main terminals 28 are formed of cop-
per laming secured to the frame 1-by a bolt

29 so that they rest within a support 30.:

The free extremities of the laminse abub
against the contact plate 15. The shunt
contacts are formed of carbon blocks 31, 32,
the block 81 being supported below the con-
tact plate 15 by means of the bent hooked-
over end 33 of the contact plate engaging
with it, the carben being held in engage-
ment with this hooked-over portion and
clamped against it by means of a strip 84.
This strip 34 also engages with one of the
laming 98 in order to make a better con-
tact. The strip 34 tlerefore serves. the

double purpose of a secondary contact and a’

clamp for the carbon 31l. The carbon 32
is carried upon a spring 35 which is clamped
*otween the support 30 and the base 1. The
spring 85 has double bends 86 and 37 there-
in

bicck 32 will have a substantially parallel

5 motion. This can be explained by the fact
that as the carbon block 81 closes down

upon the block 82 to straighten out the
spring 35, it bends the spring 35 at the bends
36 and 37; the two bends equalize each other
and cause the block 32 to move downward
with its upper face parallel with the lower
face of the block 31.
with the other terminal of the switch.

The overload device is actuated by the
armature 38. This armature is of the horse-
shoe shape shown in Figs. 1, 2 and 3, and

has a lug 89 extending back of the pivot 40.

and bent arms so formed as to be within
the magnetic field of the pole piece 18 when
the switch is in position for use, viz. with
the base 1 vertical. The lug is adapted to
engage with the handle lever 7 in order to
trip the switch. The arms of the armature
38 are adapted to be influenced by the pole-
piece 18. The armature normally lies away
from the pole piece in the full line position
shown in Fig. 1. The pole-piece is adapted
to attract the armature 38, pivoting the lat-

ter and causing the lug 89 to strike against.

the handle lever. The lug 39, in engaging
with the operating handle 7, throws the lat-

. ter from the position in which it holds the

switch closed, and allows the movable switch
member to fly to its open position. The
part of the armature above the pivotal point
also serves another useful purpose, owing to
the fact that it is within the field of the
magnet 21 and receives flux from said mag-
net, which assists in the control of the
armature.

. drawing that, owing to the manner in which
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the armature is pivoted, the portion 89
thereof will move away from the poles of
the magnet when the free ends of said arma-
ture are moving toward the magnet poles.

By employing two bends, the carbon .

The bolt 29 connects.

It will be obvious from the

1,008,522

Both the portion 39 of said armature and
ihe free ends thereof tend, of course, to
move toward the poles of the magnet, and it
will be understood, therefore, that the irée
ends of the armature will.only move toward
the magnet poles, in response to excessive
¢urrent in the magnet, when the magnetiza-
tion of the magnet is high enough to make
the pull on the free ends of the armature
predominate over the pull on the portion 39.
This arrangement of armature permits easy
calibration of the circuit breaker, since a
very slight adjustment of the armature re-
sulfs in increasing the magnetic reluctance
of the magnetic circuit at one end of the
armature, and - simultaneously decreasing
the reluctance at the other end of the arma-
ture. The adjustment of the armature is
easily made by a calibrating screw 41, car-
ried by the bracket 5 and engaging with
the armature 38, as is clearly shown in the
drawings. This scréw is provided with a
head, upon which marks may be made to in-
dicate the proper position of the screw, in
order that the circuit breaker may open at
certain values of curremt.

The operation is as follows: In Fig. 1 the.

switch is shown closed. To open the switch
the handle is moved to the dotted-line posi-
tion. The conducting ribbon or strip 21, act-
ing as a spring as well as a magnet coil, will
move the arm 9, separating the main con-
tacts 28 from the plate 15, and then separat-
ing the carbon contacts 31 and 82. To close
the switch the handle is moved to the full-

'line position, causing the roller 11 to roll

upon the roller 27. As shown in the draw-
ings, the supports for the handle lever and
the rollers 27 and 11 are in the same horizon-
tal line when the switch is closed. The
switch will therefore be held closed by toggle
action between the arm 9 and the handle
lever 7, but may be very easily released. ‘The
auntomatic overload device is actuated by the
attraction of the armature 38 to the core 18.
When this occurs, the lug 39 engaging with
the handle lever 7 will strike the latter and
move. the roller 11 to one side of the center,
so that the main arm 9 will be free to be
moved by the ribbon 21. The lug 89 serves
still another purpose, viz. to prevent the

armature 88 from freezing to the core 18.

The armature when engaged with the core is
shown in dotted lines in -Fig. 1, the core
when the switch is closed being in such a
position that one of its sides will be parallel
with the engaging face of the armature.
When the operating handle is moved from

-the dotted-line position to the solid-line posi-

tion to close the switch, it will-come in con-
tact with the Iug 39 and will cause the arma-
ture to pivot, releasing the armature from
contact with the core. The eccentric stop
13 is made adjustable, so that the switch can
be regulated for delicacy of operation. This
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stop is located in a fixed position relative
to the centers of the rollers 11 and 27 when
the breaker is closed. ,

In accordance with the patent statates I
have described the principle of operation
of my invention together with the form
which I now consider to be the best for
carrying out my invention, but I desire it
understood that such means are merely illus-
trative, and the invention may be carried out
in other ways.

Having now described my invention, what
I claim as new and desire to secure by Let-
ters Patent is o

1. A circuit
contact member, housings; a movable con-
tact member -pivotally supported in said
housings and codperating with said fixed

" contact member, an operating lever pivotally

20

28

supported in said housings and arranged to
move said movable contact member to a

“closed position and hold it there by toggle

action, adjustable means codperating with
said lever and said housings for limiting the
closing movement of said lever, a magnet
coil located between said housings and.sur-
rounding the pivot of said movable contact

breaker comprising a fixed.

a

member, a magnet
coil, and an armature pivotally supported
in said housings and arranged to codperate
at one end with said core and at its other
end with said operating lever to move the
latter and -allow the switch to open upon
occurrence of overload. ‘

9. In a circuit breaker, a contact arm, a
roller in codperative relation thereto, a
handle and a roller in codperative relation
thereto, one of the said rollers operating on
the other during the closing movement of
the breaker. o o

3. A circuit breaker having a contact mak-
ing and breaking arm, a- roller on the arm,
a handle lever pivoted in a stationary sup-
port and having a roller which operates di-
rectly on the first roller and an adjustable
stop, such stop being
sition relative to the
when the breaker is closed. _

This specification signed and witnessed
this 31st day of August, 1906. -

.~ CHARLES C. BADEAU.

‘Witnesses: ’
F, J. Haus,
Isaac Francis BADEAT.

Coples of this patent may be obtained for

five cents each, by addressing the * Commissioner of Patents,
Washington, . C.” -

core located within said '
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