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" Be it known that I, WiLriam M. Scorr, a
citizen of the United States, residing in the
city of Philadelphia, county of Philadelphia,
and State of Pennsylvania, have invented a
new and useful Flectric Switch, of which
the following is a specification.

My invention relates to electrical switches
suitable for making and breaking or con-
trolling an electric cireuit carrying eurrents

.of great volume and of considerable poten-

tial, and my invention relates more particu-
larly to the relation between the main and
shunt contacts, the latter to relieve the main
contucts of the effects of areing, and to the
means for operating the main and shunt
contacts. -

My invention resides in an electrical
switch or cireuit breaker comprising main
and shunt members, the main and shunt
members being pivotally mounted wnd mov-
able independently of each other, the main
contact being operated by any suitable
means, such as a toggle, while the member or
arm supporting the shunt contact is cam
operated, the cam being preferably operated
by one.of the toggle members.

My invention resides in the features here-
inafter described and claimed. .

- For an illustration of one of the forms
my invention may take, reference is to he
had to the accompanying drawing, in which:

Figure 1 is a side elevational view of an

automatic circuit, breaker involving my in-

vention. Fig. 9 is a horizontal sectional
view of the main and shunt mémbeérs and
their operating  means taken on the line
XX in Fig. 1 and looking in the divection
of the arrows, some parts being shown in
plan. Fig. 3 is a side elevational view of
the shunt contact carrying arm or lever.
Fig. 4 is a fragmentary view illustrating a
modified form of construction for operating
the shunt ecarrying arm. .

In the drawing, 1 represents a base of any
suitable insulating material, such as marble,
upon which is secured by stud 2 and nut 3
the upper main contact block or terminal 4.
Pelow the terminal or contaet 4 is secured
the other main terminal or contact 5. Se-
ed upon and in elecirieal communiecation
i upper terminal block 4 is the me-
it 6 upon which is secyred the

the

“constituting a main movable contact.

‘sions of the latch 24 to limit its
movement. Pivoted concentrically with the-

stationary carbon, shunt piece 7. Between
the bracket 6 and the contact block 4 is se-
cured the intermediate stationary metallic
shunt contact 8. '

- Adapted to engage and bridge the main
terminals 4 and 5, and thereby close the cir-
cuit, is the laminated bridging member 9,
The
contact member 9 is secured to, but prefer-
ably insulated from, the pivoted arm or
lever 10 supported upon the pivot 11 sup-
ported in the honsing or bracket 12, shown
broken away for the sake of clearness. Sup-
ported with or carried by the main movable
contact ¥ is the intermediate metallic shunt
coutact 13 secured upon the conducting
springs 14 which, in turn, are secured upon
the member 15, the latter serving also as a
shunt circuit connector. The intermediate
shunt contact 13 is adapted to engage the in-
termediate stationary shunt contact 8.

For actyating the movable member 9 to
cramp the same into engagement with the
terminal blocks 4 and 5, there is provided a
toggle comprising the links 16 and 17, the

former pivoted at 18 to the arm or lever 10

and at 19 to the link 17, the link 17 being
pivoted in the housing or bracket 12 at 20

55

60

65

70

75

80

and extending outwardly beyond the housing .

‘to form an operatinf lever 21 provided with
n

the hand grip 22. the position shown in
Fig.1,the center of pivot 19 falls a little short
of a straight line drawn through the centers
of pivots 18 and 20. Carried by the lever 21
is a roller 28 with which is adapted to en-

- gage the latch 24 pivoted to the housing 12

at 25. A pin 26 carried by the housing 12
is disposed between two rearward exten-
ivotal

latch 24 on the member 25 is the latch actu-
ating member 27 carrying the adjustable
screw 28 which engages upon the top of the
latch- 24 to actuate 1t. The latch actuator

27 has a rearwardly extending tail 29 ex-

tending into the path of travel of the arma-
ture 30, pivoted at 31, and adapted to be at-
tracted by the pole pieces 82 attached to the
core 33 of an electromagnet whose energizing
ceil or winding is the conducting bar 34 hav-
ing one ead in communication witl the
main terminal 5 and, if desired, formi gthe
active contact face theveof; the other end is
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in electrical communication with the block
35 secured by stud 36 and nut 37 to the
base 1. The main path of the current
through the instrument is then from stud
9 to main terminal 4, through the bridge 9,
t. the lower terminal 5, through winding
or bar 34, to block 35, and out by stud 36.
A handle 38 is attached to the armature 30
for manually tripping the switch or breaker,
and the adjuster 39 is provided for deter-
mining the position of the armature 30 with
respect to the pole pieces 32, so that the
breaker may be set to open at different cur-
rent loads.

At 40, upon the link 17, is securved one
end of a helical tension spring 41, whose
other end is secured at 42 to the arm or le-
ver 10. The arm or lever 43 carries the mov-
able shunt carbon piece 44, adapted to en-
gage the stationary carbon 7, and is secured
to the arm or lever 43 by the conducting
hracket or member 45. The arm 43 is piv-
oted, preferably concentrically with arm 10,
upon the pivot 11. The shunt carbon 44 is
supported on, but insulated from, the arm
43, electrical connection being made from
the carbon 44 by the flexible connector 46
with the member 15 which also supports the
intermediate shunt contact 13,the concuctor
15 being extended by a flexible conductor 47
below and around the pivot 11, and con-
nects permanently to the lower main ter-
minal 5. .

Upon the togele pivot pin 19, or upon a
pivot pin carried by link 17 or other mem-
ber, is mounted a roller 48 which engages
the cam surface 49 formed upon the arm or
lever 43. The arm or lever 43 is movable in-
dependently of the arm 10. And the cam
surface 49 is of such length and curvature
that the toggle 16, 17 may collapse a con-
siderable distance and yet the roller 48 will
continue upon the surface 49 holding the le-
ver 43 in the position shown in Fig. 1, un-
til the main movable contact 9 and the in-
termediate contact 13 have become well
separated from their codperating station-
ary contacts.

The operation ix as follows: When the
armature 30 is lifted. cither by handle 38,
or by magnetic attraction, it strikes the un-
der side of the tail 29 of the Jatch actuating
member 27, causing the scréw 28 to strike
upon the top of the latch 24 and to depress
the same. and release the roller 23 to nnlock
the breaker. The spring 41 is then free to
contract, and in doing so knees or collapses
the togele 16. 17 downwardly and pulls out-
wardly on the arm 10 carrying the lami-
nated contact 9. The laminated contact 9

then separates from the main terminals 4 |

and 5. and later the intermediate shunt con-
tact 13 separates from its companion 8.
During this movement the lever 43 is held

in the position shown in Fig. 1 by the roller *
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48 continuing its engagement on the upper
part of cam surface 49 maintaining: that
curface at the same distance from the pivoy
90, As the collapse of the toggle progresses,
however, the roller 48 rolls down the surface
49 and the arm 43 is then free to move out-
wardly away from the base. The arm 10 in
its further movement (aZter roller 48 has
passed off that part of the surface 49 having
90 as a center) earries arm 43 with 1t away
from the base, causing carbon <+t to sepa-
rate from carbon 7, thus finally breaking the
circuit, the final are taking place between
the carbons 44 and 7. The wmovement con-
tinues until the full open cirenit position s
reached by which time the cirenit is com-
pletely and safely interrupted.

To close the switch, the lever 21, which
has been raised in the opening movement, is
depressed by an operator, extending the tog-
¢le 16, 17 and moving the contact 9 toward
the terminals 4 and 5. "As the movement
progresses the roller 48 rolls upor. the cam
surface on the member 43, proceeding up its
back, and forces the same inwardly toward
the base, the carbon 44 engaging the carbon
7 before the intermediate shunt contact 13
engages its companion 8, and before the con-
tact O engages terminals 4 and 3. As the
movement progresses the carbon 4t
pressed firmly against carbon 7 and after
they are in firm engagement the roller con-
tinues along the surface 40 without further
inward movement of the lever 43. But dur-
ing this continued movement of the toggle,
while the lever 43 is stationary, the interme-
diate shunt contact 13 engages ifs com-
panion 8, and shortly thereafter the contact
9 engages terminals 4 and 5 and 1s cramped
firmly against them, the parts being again
in the positions shown in Fig. 1, with the
toggle just short of full extension.

While I have shown my invention as ap-
plied to an overload circnit brealer, it is to
e understood that it is of general applica-
tion in the art of electric switches, and that
it may be applied to circuit breakers which
are tripped upon any predetermined clec-
trical condition other than overload.

TWhile I have shown the cam surface upon
the arm 48 and the member for engaging
the cam surface as carried by the toggle, 1t
is to be understood that their relations may
be reversed and that the cam surface may
bhe carried by the toggle. This is illustrated
in Fig. 4 where the roller 49° is carried by
the shunt arm 43 while the cam surface 48*
is carried by or movable with the toggle
link 17, (not shown for the sake of clear-
ness) which is pivoted at 20 to the hous-
ing 12.

What I claim is:

1. In an clectric switch. movable main
and shunt contacts. an arm carrying a shunt
contact independently of said main contact,
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members pivoted to each other for operat-

ing said main contact, a cam surface on said |

shunt carrying arm, and a cam engaging
member carried at the pivotal connection ot

s1d members for operating said shunt car-’

rring arm.
2. In an electric switch, movuble main
antl shunt contacts,-an arm carrying a shum

. contact independently of said main contact,
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links pivoted to each other to form a toggle ..

forioperating said main contact, a cam sur- ;

face on said shunt carrying arm, and a cam
-engagin

o member carried Dy the pivot join-
ing said toggle links for operating said
shunt carrying arni.

3. In an electric switeh, movable main
and shunt contacts, an arm carrying a shunt :
contact independently of said main contact, -
links pivoted to each other to form a toggle .

for operating said main contact, a cam sur-
face on said shunt carrying arm, and a cam
engaging member carried at the pivot join-

i

"erating lever intermediate the
| operating lever and its connection with said

pivoted arm supporting a main contdct, a
vertically extending pivoted arm carrying
a shunt contact- and movable independently
of said main contact arm, a pivoted lever for
operating said main contact arm, a cam sur-
face on said shunt contact arm, and a cam en-
gaging membcr carried by said pivoted op-
ivot of said

main contact arm. _

9. In an electric switch, movable main
and shunt contacts, a vertically extending
pivoted arm supporting a main contact, a

vertically extending arm carrying a shunt

contact pivoted concentrically with but in-
dependently of said main contact arm, a
pivoted lever for operating said -main con-
tact arm, a cam surface on said shunt con-
tact arm, and a cam engaging member car-

t ried by said pivoted operating lever inter-

mediate the pivot of said operating lever

“and ils connection with said main contact

ing said toggle links, the surface of said cam -

engaged by said cam engaging member at
approximately and full circuit «closing posi-

“tion being determined by an arc having a

pivot of a link of said toggle as a center.

4. In an electric switch,. movable main .
and shunt contacts, an arm carrying a shunt
contact independently of said main contact, :

members pivoted to each other for operating
said inain contact, a cam surface on said

arm.

and shunt contacts, a vertically extending

pivoted arm carrying a main contdct, a ver-

tically extending arm carrying a shunt con-
tact pivoted independently of but concen-
trically with said main contact arm, mem-
bers pivoted to each other for operating said
main contact arm, a cam surface on said

“hunt carrving arm, and a cam engaging

shunt carrving arm. and a cam engaging :
member carried by one of said pivoted mem-
ber's intermediate the terminal pivots of said -

members,

5. In an electric switch, movable main

and shunt contacts, an arm carrying a shunt
contact independently of said main contact,

links pivoted to each other to form a toggle -

for operating said main contact, a cam sur-
face on said shunt carrying arm, and a cam
engaging member carried by said toggle in-
termediate the terminal pivots of said
toggle. :

6. In an- electric switch. movable main

ing a main contact, a pivoted arm carrying a
shunt contact. members pivoted to each
other for operating said main contact arny,
a cam surface on said shunt carrving arm,
and a cam engaging member carried by one

of said pivoted members intermediate the ™ _
" intermediate the terminal pivots of ,said
" togele. the portion of said camn surface en-

terminal pivots of said members.

T In an electric switch. movable main
and shunt contacts. a pivoted arm carrying
a main contact. an independently pivoted

'

member carried by one of said pivoted mem-
bers intermediate the terminal pivots of said
members, ’ :
11. In an electric switch, movable main
and shunt contacts, a vertically extending
pivoted arm carrying a main contact, a ver-.
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10. In an electric switch, movable main -
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tically extending arm carrying a shunt con- -

tact pivoted independently of but concen-
trically with said main contact arm, links
pivoted to each other to form a toggle for
operating =aid main contact, a cam-surface
on said <hant carvyving arni. and a cam en-
gaging member carried by said toggle inter-
mediate the terminal pivots of said toggle.
12. In an electric switch, movable main
and.shunut contacts, an avin carryving a shunt

contact indenendently of said main contact,

links pivoted to each other to form a toggle
for operating said main contact, a cam sur-
face on said shunt carrying arm, and a cam .
engaging member supported by said toggle

gaged by said cam engaging member.at ap-

. proximately and full cireuit closing position

arm carrving a shunt contact, links pivoted .

to each other to form a toggle for operating
said main contact arm, a ¢éam surface on
said shunt carrying arny and a cam engag-

ing member carried by said toggle interme-

diate the terminal pivots of said toggle.
8. In an electric switch. movable main

being determined by an arc having a toggle
link pivot for a center. ‘

13, In an clectric switch, movable main
and shunt contacts, an arm carryinga shunt
contact independently- of said main contact,

* links pivoted to ench-othér to form a toggle

for operating said main contact, a cam sur-

and shunt contacts, a vertically- extending : face on said shunt carrying arm, a roller for
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engaging said eamn surface carried by said intermediate the slationary toggle pivob
togele intermediate the terminal pivots of | and the pivotal connection of a toggle link
said toggle, . ’ with said main contact arin.

14, In an electric switch, movable main In testimony whereof I have hereunto 1
and shunt contacts, a pivoted arm carrying | aflixed my signature in the presence of the
a main contact, an independently movable | two subscribing witnesses. :

pivoted arm carrying a shunt contact, links M

pivoted to'each other to foym a togg,le for : \VILLIAM M. SCOTT..
operating sald main contact arm, a cam sur- Witnesses: o
face on said shunt carrying arm, and a cam | _ Trsanor T. McCaLr,

engaoine membor carried by said toggle | ‘Anna B, Sreinsoox.




