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Isfiy invention relates 
particularly to manually operated circuit 
breakers which are mounted in metal housings 
or enclosures and are manually operated from 
the outside of the housing, such as used in electric 

to circuit breakers, more 
2 

874, issued to Winfield A. Atwood on - October 15, ig40. Thus, a relatively great force is required 
to start movement of the handle to either close 
or open the circuit breaker, this force decreasing 

motor circuits, and has for its object a simple 
and inexpensive operating mechanism providing 
a changing mechanical advantage to offset the 
spring gradient of the circuit breaker in Such 
manner as to provide for operation of the cir 
cuit breaker by a predetermined constant op 
erating force applied to the operating handle on 
the exterior of the housing. 

In carrying out my invention in One form, I 
provide an operating handle on the exterior of 
the housing which is mounted on the Shaft ex 
tending through the housing together with an 
operating arm in the housing adjustably Con 
nected to the handle of the circuit breaker and 
pivotally mounted on an axis coincident With the 
axis of the shaft. I further provide a pair of Op 
erating arms, one of which is Secured to the 
shaft and the other of which is pivotally mounted 
on the housing. The ends of these arms are con 
nected together to form a toggle and the Second 
arm is pivotally connected to the operating arrin 
for the circuit breaker, suitable slidable Con 
nections being provided and the arms being ar 
ranged to give a varying leverage offsetting the 
spring gradient of the operating handle for the 
circuit breaker. 
For a more complete understanding of my in 

vention reference should be had to the accom 
panying drawing, Fig. 1 of which is a front ele 
vation view of an enclosed circuit breaker pro 
vided with operating mechanism embodying my 
invention and with the housing partly broken 
away; Fig. 2 is an enlarged view in perspective 
partly in section of the operating mechanism; 
Fig. 3 is an enlarged elevation View of the op 
erating mechanism; while Fig. 4 is a Sectional 
view of Fig. 3 taken along the line A-4 and 
looking in the direction of the arrow.S. 
I have shown my invention in One form as ap 

plied to the operation of the Small enclosed cir 
cuit breaker which in turn is mounted 
in a metal enclosing casing or housing 2 on 
the front of which is a door 3. The circuit 
breaker is moved between its closed circuit and 
Open circuit extreme positions by means of a piv 
otally mounted handle 4 projecting from the cas 
ing of the circuit breaker. The circuit breaker 

is of the type provided with overcenter spring 
Snap mechanism. Such, for example, as described 
and claimed in United States Patent No. 2,218,- 
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as the handle is moved and decreasing to a Small, 
value at the instant the circuit breaker Snaps 
to its opposite position. 

in accordance with my invention, I provide an 
operating handle 5 for the circuit breaker which 
is mounted on the housing on its exterior and 
connected to the handle 4 through operating 
mechanism providing for operation of the handle 

by a substantially uniform force applied to 
tice handle 5. The handle 5 is mounted on the 
end of the shaft 6 journaled in a side Wall of 
the housing 2 and extending through the 'Side 
Wall. As shown, the shaft 6 is threaded and 
extends through a tapped hole in the Wall of 
the aousing and in an auxiliary plate 7 Secured to 
the wall of the housing, this mounting of the 
shaft providing a substantially fluid-tight joint 
around the shaft. 
On the inside of the housing, the shaft is 

operatively connected through arms 8 and 9, a 
pin and an inverted U-shaped operating arm 
fi to the handle 4. The arm 8 has one end 
rigidly secured to the shaft 6 and its other end 
connected by a pivot pin 2 to the lower end of 
the alm 9, the upper end of which is mounted 
on a pivot 3 secured to the side wall of the 
housing. The pin 8 is secured to One Side of 
the arm substantially midway of the length 
of the arm and has its other end extending 
through a slot 4 in the arm 9. A slot d5 is also 
provided in the upper end of the arm for the 
pivot pin 2. The arm f has one of its sides 
pivoted on a bracket 16 secured to the housing 
and its other side pivoted on a pin secured to 
the shaft 6 in concentric relation with the axis 
of the shaft, the pivot on the bracket is being 
coincident with the pivot pin T. A detachable 
connection is provided between the arm fi and 
the handle 4 consisting of an intermediate aper 
ture if a. in the arm through which the handle 
A extends loosely. Preferably the pivot axis of 
the supports, 6 and f is substantially coincident 
With the pivot axis of the handle 4. 
In order to provide a varying leverage, the arm 

8 is secured to the shaft 6 in such angular posi 
tion thereWith as to extend a substantial angle 
with the arm 9 when the handle 4 is in either of 
its extreme positions. Thus, with the handle 4 
in its uppermost position as shown, the arm 8 
extends an angle somewhat greater than 90° with 
respect to the arm 9 as shown in Fig. 3. Conse 



3 
quently, when the handle 5 is turned in a clock 
Wise direction as seen in Fig. 3, a relatively great 
angular movement of the handle 5 is at first re 
quired for a predetermined angular movement of 
the arms 9 and and the handle 4, which gives 
a relatively great leverage. As the movement 
of the handle 5 continues the arm 8 moves toward 
alignment with the arm 9 and this leverage de 
creases. To provide for this movement the pins 
0 and 3 slide in slots f4 and 5. The relative 

lengths of the arms 8 and 9 and the position of 
the pin are so chosen that this decrease in the 
leverage for the arm 5 substantially corresponds 
with the decreasing spring gradient on the handle 
4, i. e., decreasing component of the over-center 
operating spring of the circuit breaker f, which 
component opposes movement of the arm and 
the SWitch mechanism. 
While I have shown a particular embodiment of 

my invention, it Will be understood, of course, 
that I do not wish to be limited thereto since many 
modifications may be made, and I therefore con 
template by the appended claims to cover any 
such modifications as fall Within the true spirit 
and Scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. In combination, Walls forming a housing, a 

circuit breaker in said housing provided with a 
first operating handle and over-center Snap 
Spring Operating means biasing said first handle 
in one or the other of two extreme positions, a 
first arm pivotally mounted on said housing and 
connected to said handle, a Second handle rotat 
ably mounted on the exterior of said housing on 
an Operating shaft extending through a wall of 
Said housing, a Second arm secured to said shaft, 
a third arm having one end pivotally mounted 
on said wall of said housing and its other end 
pivotally connected to the end of said second arm, 
and a pivotal connection between said first arm 
and Said third arm for operation of said first 
handle by said second handle, said second and 
third arms being arranged to extend at a sub 
stantial angle with respect to each other when 
Said first handle is in either of said extreme posi 
tions thereby to provide a varying operating 
leverage between said second handle and said first 
handle offsetting the varying force of said over 
Center Spring Operating means. 

2. In combination, Walls forming a housing, a 
circuit breaker in said housing provided with a 
first operating handle and an over-center snap 
Spring Operating means biasing said first handle 
to One or the other of two extreme positions, a 
first arm pivotally mounted on said housing and 
detachably connected to said handle, a second 
handle rotatably mounted on the exterior of said 
housing on an operating shaft extending through 
a Wall of said housing, said operating shaft hav 
ing its center substantially coincident with the 
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pivot axis of Said first handle, a second arm se 
cured to Said shaft, a third arm having one end 
pivotally mounted on Said Wall of said housing 
and its other end pivotally connected to the end 
of Said Second arm, and a pivotal connection be 
tween Said first arm and said third arm for op 
eration of said first handle by said second handle, 
at least two of Said pivotal connections being 
slidable and Said Second and third arms being 
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arranged to extend at a Substantial angle with 
respect to each other When said first handle is in 
either of Said extreme positions thereby to provide 
an increased Operating leverage between said 
Second handle and said first handle offsetting 
the varying force of said over-center spring op 
erating means. 

3. In combination, walls forming a housing, a 
circuit breaker in said housing provided with a 
first operating handle and an over-center snap 
Spring Operating means biasing said first handle 
in one or the other of two extreme positions, a 
U-shaped first arm extending over said circuit 
breaker and provided with an intermediate aper 
ture through which said first operating handle 
extends, pivot Supports on said housing for the 
ends of Said first arm whereby said first arm is 
pivoted for movement about an axis substantially 
coincident With the pivot axis of said first han 
die, an operating shaft extending through a wall 
of said housing and having its center substantially 
Coincident With the pivot axis of said first handle, 
a Second handle on the exterior of Said housing 
Secured to Said Shaft, a second arm in said hous 
ing Secured to said shaft, a third arm in said 
housing having one end pivotally connected to a 
wall of said housing and its other end pivotally 
Connected to the end of said second arm, and a 
pivotal connection between said first arm and 
Said third arm for operation of Said first handle 
by said second handle, at least two of said pivotal 
connections being slidable, and said second and 
third arms being arranged to extend at a sub 
stantial angle relative to each other when said 
first handle is in either of said extreme positions 
thereby to provide an increased operating lever 
age between said second handle and said first 
handle offsetting the varying force of said over 
center Spring Operating means. 
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