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UNITED STATES PATENT of FICE 
2,490,514 

THERMAL-MAGNETIC CIRCUIT BREAKER 
John A. Favre, Drexel Bill, Pa., assignor to Gen 

eral Electric Company, a corporation of New 
York 

Application September 25, 1944, serial No. 555,830 

My invention relates to switches or circuit 
breakers, more particularly to manually operated, 
thermal current responsive circuit breakers, and 
has for its object a compact, reliable and shock 
proof circuit breaker of this type. 
More particularly, my invention relates to cir 

cuit breakers of the branch circuit type which, 
while capable of opening currents of short cir 
cuit magnitude, up to 30,000 amperes, are adapted 
for continuous operation on relatively low cur 
rents and voltages, for example, currents up to 
600 amperes and voltages up to 440. 

In carrying out my invention in one form, I 
provide a toggle for operating the movable switch 
contact between its open and closed circuit po 
sitions, together with a second toggle having one 

() 

end connected to the first toggle for operating the . 
first toggle between its made and collapsed posi 
tions. I also provide an overcenter spring for 
effecting snap movement of the switch contact 
from one position to the other and to its open 
circuit position on overload. This spring has 
one end fixed and its other end connected to the floating pivot of the second toggle. The other 
end of the second toggle is movable through suit 
able mechanism by means of the operating han 
dle thereby to move this end of the second toggle 
from one side to the other of the line of force 
of the spring and effect snap operation of the 
contact between its open-and closed positions. 
To effect opening movement in response to 

a predetermined overload current or a short cir 
cuit current, the movable end of the Second toggle 
is released in response to the current to provide 
for snap operation of the first toggle by the Spring 
to its collapsed position thereby to open the cir 
cuit breaker. An important feature of my in 
vention is that all other movable operating parts 
are already moving at high speed when the first 
toggle is, operated so that the movable contact 
is accelerated very quickly to a high speed. This 
facilitates the extinguishment of the arc between 
the contacts. 
For a more complete understanding of my in 

vention, reference should be had to the accom 
panying drawings, Fig. 1 of which is a view in 
elevation of a circuit breaker embodying my in 
vention; Fig. 2 is a sectional view taken along 
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the line 2-2 of Fig. 1 looking in the direction : 
50 of the arrows; Fig. 3 is an enlarged view in per 

spective showing the mounting for one of the 
contacts; Figs. 4-8 inclusive are fragmentary 
views showing the operating mechanism in dif 
ferent positions, Figs. 6 and 8 being diagram 
matic; Fig. 9 is a fragmentary view showing a 
modified form of my invention; Fig. 10 is a per 
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spective view of a shock latching member; Fig. 
11 is an exploded view of the circuit breaker shown 
in Figs. 1 and 2; while Figs. 12 and 13 are views 
showing details of construction. 

Referring to the drawing, I have shown my 
invention in one form as applied to a circuit 
breaker for three-phase circuits. As shown in 
Fig. 11, the circuit breaker comprises three piv 
oted Switch arms , 2 and 3 arranged to be con 
nected in the separate legs of a three-phase cir 
cuit and an operating mechanism by means of 
which the contact-arms are moved between their 
open and closed circuit positions by a handle 4 
(Fig. 2) mounted on a pivoted arm 25. This 
Operating mechanism is associated with the mid 
dle contact arm 2, the two outer contact arms 
being operated through a common rotatably 
mOuinted crossbar 6. 
The operating mechanism may perhaps be most 

clearly understood by first referring to the dia 
grammatic Figs. 6 and 8, showing the contact arm 
2 respectively in its closed and open circuit po 
sitions. The contact arm 2 is mounted on a sta 
tionary pivot and is operated on the pivot 
by means of a multiple link toggle consisting of 
links 8 and 9 having a floating pivot O. The 
link 8 is relatively long and has its outer end 
mounted on the bar 6 which is in effect a sta 
tionary pivot f, while the relatively short link 
9 has its outer end pivotally connected at 2 to 
the contact arm 2. Thus, by moving the toggle 
between its made position (shown in Fig. 6) and . 
its collapsed or broken position (shown in Fig. 8), 
the contact arm is moved between its two posi 
tions. • 

A second multiple link toggle is provided for 
Operating the first toggle 8, 9. This toggle con 
sists of links 3 and 4 having a floating pivot 
5. The relatively short link f3 has its outer 

end connected to the pivot 10 while the relatively 
long link 4 has its outer end pivotally connect 
ed at 6 to an operating arm 7 whose other or 
left hand end is pivotally mounted at 8 on a 
pivoted release element such as a trip member 
9, the pivot 8 being intermediate the length 
Of the trip member 9. The upper end of the 
trip member 9 is mounted on a stationary pivot 
20 while its lower end is normally held by a cur 
rent responsive latch projection 2. 
By means of a helical tension spring 22 hav 

ing its left hand end connected to the pivot 5 
and its other end connected to a stationary sup 
port 23, the various linkages are caused to as 
sume the positions of Figs. 6 and 8 and are caused 
to move between these positions when the handle 
4 is moved between the positions of Figs, 6 and 8, 



3 
The handle 4 is mounted on the right hand end 
of an operating lever 25 mounted on a station 
ary pivot 26 and connected by a link 27 to the 
operating arm 7, the ends of the link 2 being 
pivotally connected to the lever 25 and the arm 

. 
In the operation of the mechanism, it will be 

observed that with the switch closed, as shown 
in Fig. 6, the spring 22 which pulls the pivot 5 
toward the point of support 23 applies a force 
tending to straighten the toggle 3, 4 whereby an 
upward force is applied to the floating pivot lo 
of the first toggle 8, 9 thereby to secure this 
toggle in its straightened position with the switch 
closed. This final position of the toggle 8, 9 is 
preferably not quite a fully made Or Straightened 
position whereby the rapid movement of the 
contact arm to its open circuit position on Over 
load is facilitated. It is defined by the left hand 
end of a stop 28, as seen in Fig. 6, Secured to 
the link 8 With which engages a projection 29 
on the link 3. With the two outside contact 
arms and 3 (Fig. 11) the links 9 are extended 
and engage the stops 28. The substantially made 
position of the toggle 3, 4 is a further assurance 
against breakung of the toggle 8, 9 in response 
to a severe Snock. In this position it will be noted 
that the handle 4 and the operating ever 25 are 
in their extreme upper or counterclockwise posi 
tions Wheepy the Operating arm is moved to 
an extreme clockWise position about time pivot 8 
and is held in that position through the link 2 
by the lever 25, Winereoy the pivot 6 is fixed in 
tile puSltion shown. 

in order to move the Switch from the closed 
pOS.ton or Fig. 6 to the Open position of hig. 8, the 
Operating nandle 4 is moved through a reiative 
ly Smail angle in a clockwise durection about 
the pivot 2u whereby the operating arm is 
moved about its pivot 8 in a counterciockwise 
direction to bring its end to the upper side of the 
direction of the force applied by the spring 22. 
When the end of the arm moves to the upper 
Side of the spring 22, the direction of the force 
applied by the Spring to the link 4 is reversed, 
the Spring then tending to move the link 4 in 
a counterclockwise direction about the pivot 6 
On the end of the arm . This counterclockwise 
movement of the link 4 immediately breaks or 
collapses the toggle 3, 4, which in turn breaks 
the toggle 8, 9 whereby the contact arm 2 is 
moved clockwise by the spring and finally comes 
to rest against the end of the stop arm 28 secured 
to the arm 8. It will be understood that this 
movement of the operating linkages and the 
Switch arm takes place very quickly with a snap 
action. It begins as soon as the pivot 6 of the 
floating link 4 moves to the upper side of the 
direction of force of the spring 22. 
The positions of the parts when the switch is 

opened in response to an overload or overcurrent 
will be understood from Figs. 4 and 5. It will be 
observed that the spring 22, when the switch is 
in its closed circuit position of Fig. 6, applies a 
force to the Operating lever 7, which force is 
transmitted to the trip arm 9, tending to move 
the lower end of the trip arm toward the right 
hand. When the latch 2 is moved in response 
to overload or short circuit to release the trip 
arm, this lower end moves counterclockwise 
about the pivot 20 in response to the force ap 
plied by the spring. At the time the projection 
29 on the link f3 is in engagement with the link 
8 and as a result the two links 8 and 3 swing 
together about the point whereby the switch 
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arm is moved to its open circuit position, the other 
parts including the arm and the link 27 mov 
ing to the positions shown in Fig. 5. 

For purposes of illustration, Fig. 4 shows the 
manual operating lever 25 as held in its fully 
closed circuit position during overcurrent open 
ing, although the handle 4 will move from that 
position to the position of Fig. 5 if it is not held. 
In this position the handle lever 25 holds the arm 

in such position that the projection 29 has 
disengaged the left hand end of the stop 28 (Fig. 
4). In the movement from Fig. 4 to Fig. 5, when 
the handle is released, the link 3 turns through 
a slight additional angle counterclockwise about 
its pivot 10 until the projection 29 (Fig. 5) on 
the link f3 comes to rest against the lower end of 
the stop 28. In this final movement, the arm is 
moved through a small angle counterclockwise 
about its pivot 8 (Fig. 4) and through the link 
27 moves the lever 25 through a small angle in a 
clockwise direction to an intermediate position 
(shown in Fig. 5) between the closed and open 
positions. This intermediate position gives an 
indication to the operator, upon inspection of the 
position of the handle 4, that the circuit breaker 
has opened in response to an overload or short 
circuit. The trip arm 9 is brought to rest by the 
engagement of a laterally extending projection 30 
on its upper end with an edge of the supporting 
frame 3 for the mechanism. 
The mechanism is reset from Fig. 5 by moving 

the handle downward from the position shown in 
Fig. 5 to the fully open position of Fig. 7. Dur 
ing this movement a roller or projection 32 on the 
left-hand end of the lever 25 engages a projec 
tion 33 on the trip arm i9 whereby the trip arm 
is moved clockwise about its pivot 20 back to the 
position shown in Fig. 7 where it is secured by the 
latch 2. It is assumed that the current respon 
sive means has cooled sufficiently to return the 
latch 2 to the holding position. The parts are 
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then in the normal open circuit position shown 
in FigS. 7 and 8. The circuit breaker may there 
after be closed by moving the handle upward to 
the closed circuit poistion. 
The arrangement of the operating linkages and 

other parts is shown in further detail in Fig. 11. 
The operating mechanism, as previously stated, 
is associated with the middle contact arm 2. The 
Supporting frame 3 is a substantially U-shaped 
member having its base secured to the insulating 
Support 34 (Fig. 2) for the circuit breaker and 
with two parallel arms extending outward from 
the Support and terminating in two parallel pro 
jections 35 and 36 (Fig.11). These projections are 
Offset toward each other at the points 37 and 38 
to provide space for the links 4 and 7. It should 
be noted that actually the link 4, for purposes of 
additional strength, consists of two duplicate 
parallel links 4a and 4b (Figs. 4 and 7) which 
are connected rigidly together by means of a 
CrOSS member 39. Also, certain other links are 
provided in duplicate, as will now be pointed out. 
The operating lever 25 is constructed with dupli 
cate parallel arms 25a and 25b joined together by 
a cross member at their right-hand ends, to 
which the handle 4 is secured. 
These two parallel levers 25a and 25b (Fig. 11) 

are leated on opposite sides of the two arms of 
the Support 3 f, each being provided with its own 
pivot 26, only one of which is shown, on opposite 
sides of the support 3, and the pivots being in 
alignment with each other. The two levers are 

75 spaced apart between the handie and the pivots 
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2 a somewhat greater distance than the width 
of the support 3 to provide space for the dupli 
cate links 4 and fl on each side of the projec 
tions 3, 36. At its lower end each lever is 
bent toward the support 2 at the point 40 so 
that its lower end is in loose sliding relation with 
the adjacent sides of the support 3. 

Likewise, the trip arm is formed in two 
parallel identical lengths positioned on opposite 
sides of the support and connected at their 
lower ends by a cross member to which is se 
cured a latching projection 4 engaging the 
latch 2. Each parallel length of the trip arm 

- has its own pivot 2 (Fig. 11) on the frame 
3, a washer 42 being provided between the trip 
arm and the support so as to space the two apart 
a distance providing for movement of the left 
hand end of the operating lever 2 between 
them. 
The two parallel rigidly connected portions 
4a and 4b of the link f are connected at 

their right-hand ends to duplicate links f piv 
oted respectively on the two sides of the trip 
arm 9. The left-hand ends of the duplicate 
links 4a and 4b are joined together by a pin 
constituting the pivot is, and this pin in turn 
is connected through a single link. 8 (Figs. 4 
and 7) to the floating pivot O. 

it will be noted that the toggle links 8, 9 (Fig. 
11) are each formed in two parallel portions 
which extend between the two sides of the Sup 
port 3, and likewise the contact arms are each 
formed in two parallel portions or arms mount 
ed between the sides of the support 3 and pro 
vided with individual movable contacts 
and 44. 

Also, the links 27 are provided in duplicate to 
connect the two portions of the operating lever 
25 to the duplicate links T. 

Likewise, the spring 22 is provided in duplicate 
parallel lengths having their right-hand ends 
connected to the cross pin 23 (Fig. 11) secured 
to the outer ends of the extensions 35 and 6. 
The left-hand ends of these springs are con 
nected to the floating pivot S. , . " 
As shown in Fig. 11, a metal support 46 is 

provided for the current responsive tripping 
mechanism which controls the trip lever 9. An 
arm 47 mounted on this support on a pivot 48 is 
provided with a projection 49 and also with the 
projection 2. (Figs. 4-8) with both of which 
normally the projection 4 on the trip arm 
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struction and interchangeable and therefore 
one only, i. e., the one associated with the switch 
arm , will be described in detail. - 
The thermal current responsive device 53 

comprises two concentric electric resistance 
heater tubes made of a metal having suitable 
electric resistance heating characteristics and 
heating a thermal expansion rod 4 (Fig. 11) 
extending through the inner tube and made of a 
suitable material having a high temperature 
coefficient of expansion. The two concentric 
tubes have their right-hand ends mechanically 
and electrically connected together and their 
left-hand ends mechanically and electrically 
connected respectively to an electric terminal 
member 55 and a supporting conductor member 

, the Outer tube being connected to the termi 
nal member 55. Thus current flows between the 
two members SS and and through the two 
tubes in series with each other whereby the rod 
4 is heated in response to the current, and its 
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engages so that the trip arm is held. The right 
hand end of the arm 47 has a downwardly pro 
jecting extension 50 which is adapted to move 
downward through a notch 5 in a rotatable 
latch member mounted on a trip shaft 52 when 
the cross shaft and latch member are turned 
in response to an overcurrent to bring the notch 
5 in registering relation with the projection 5. 
Normally, the shaft 52 is turned in a clockwise 
direction slightly beyond the registering post 
tion so that the left-hand edge of the projection 
5D engages the upper edge of the bottom wall of 
the notch whereby the arm is held in a latch 
ing position. . 
As shown, the trip shaft 52 extends across the 

three poles or switch arms , 2 and 3. Thermal 
current responsive means 53 is provided in cir 
cuit with each switch arm for rotating the shaft 
2 through the small angle necessary to trip, the 

circuit breaker when the current in any one or 
more of the poles exceeds a predetermined 
minimum value. These three temperature re 

O 

right-hand end moves in accordance with 
changes in its length. If desired the rod S4 
can be heated by current passing directly 
throught it. 
The conductor member 5 also forms a sup 

port for two magnet pole members 57 and 58 
(Fig. 11) made of magnet iron, the left-hand 
ends of which (not shown) extend laterally into 
two coil turns 59 electrically connected with the 
member 56. The magnet members 5 and 58 
are additionally supported by a supporting plate 
6 made of non-magnetic material such as cop 
per or brass. The plate if and the magnet 
members are secured to the conductor member 
56 by means of screws 62 and 63, while screws 
t4 and 65 additionally secure the plate 6 to 
the magnet members. 
By means of layers of suitable fibrous elec 

trically insulating material B6, BT and 68, the 
magnet members 57 and 58 are electrically in 
sulated from the members 56 and 6 and from 
the turns 59. Also, the lateral extensions (not 
shown) on the magnet members which extend 
into the turns 5 are suitably insulated from 
the turns by layers of electrically insulating ma 
terial (not shown). 
The right-hand ends of the magnetic members 

57 and 58 form pole pieces of a magnet whose 
magnetic strength depends upon the current in 
the turns 59. Associated with the pole pieces 
is a pivoted armature 69 balanced about its pivot 
support so as to be free from the effect of 
shocks. This armature carries an arm which 
extends to a position adjacent an operating arm 
72 on the trip shaft 52. An adjustment screw 
T3 is provided on the end of the arm 7 which 
engages with the arm T2 when the armature is 
attracted and turned clockwise as seen in Fig. 11 
by the magnet poles in response to a current 
greater than a predetermined value whereby the 
shaft 52 is turned in a Counterclockwise direction 
and the circuit breaker tripped open. This elec 
tromagnetic tripping of the breaker is responsive 
to very high currents of short circuit magnitude 
flowing through the turns 59 to trip the circuit 
breaker instantaneously before the thermal cur 
rent responsive device it has time to heat and 
trip the breaker. The device 53 is heated by cur 
rents which are not strong enough to attract the 
armature 69, i. e., currents of overload magni 
tude, and the device 53 is heated by these cur 
rents to operate in inverse time relation with 
these currents. 

sponsive trip mechanisms are identical in con- . The right-hand end of the rod 54 operates an 
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arm 4 mounted on a pivot 5 and the upper 
end of this arm carries an adjustment screw 6 
cooperating with a second operating arm 7 Se 
cured to the trip shaft 52. Thus, in response to 
excessive currents, the end of the rod 5 moves 
toward the right hand thereby turning the arm 
T4 in a counterclockwise direction and turning 
the trip shaft 52 counterclockwise to trip the 
circuit breaker. A relatively strong helical 
spring 78 is provided for the arm T4, this spring 
surrounding the pivot pin 75 and having One 
end fixed and its other end 79 engaging the 
arm 74 and applying a counterclockwise bias to 
the arm. The spring 78 thus takes up all loose 
ness in the parts and, by biasing the arm 4 in 
a tripping direction, assures that the arm 4 can 
not be moved in a tripping direction by severe 
shockS. 
A helical tension spring 80 is provided for bias 

ing the armature 69 to its unattracted position, 
this armature being Substantially free from 
shocks because of its balanced construction about 
its pivot. A helical tension biasing Spring 8 
is also provided for the shaft 52 whereby the 
shaft is biased in a clockwise direction to its latch 
ing position with the arm 7 against the arm 4. 
The operating arms 2 and 77 are made of elec 
trically insulating material, preferably a molded 
electrically insulating material, firmly secured to 
the metal shaft 52 whereby the current responsive : 
trip mechanism is electrically insulated from the 
shaft. 
The terminals 55 and 60 not only provide for 

the connection of the current responsive mecha 
nism in circuit with the Switch arm , but also : 
provide means for securing the mechanism on 
the insulating support 34, as shown in Fig. 2. A 
screw 82 extends through the terminal 60 and a 
hole provided for the screw in the support 6 into 
a tapped metal insert in the Support 34. The 
terminal 55 is firmly secured to the support 34 by 
a bolt 83, which also forms a connecting terminal 
for the circuit breaker. 
The screw 82 also clamps the support 6 against 

one end of a flexible conductor 84 whose other 
end is electrically connected to the two Switch 
arms . This completes the electrical connec 
tions from the terminal 55 to the Switch arms. 
The bolt 83 (Fig. 2) is shown more in detail 

in Figs. 11 and 12. Its threaded portion fits into 
a threaded bore in a cylindrical conductor 85 Se 
cured in the base or support 34. This member 35 
is suitably secured in place during the construc 
tion of the Support 34 which preferably is made 
of a molded insulating material. At its left hand 
the bolt 83 is provided with an enlarged portion 
haying a peripheral groove 86 in which fit the 
adjacent ends of four quickly detachable con 
nector members 87 held in place on the bolt by a 
helical clamping spring 88 Surrounding them. 
The four members 87 loosely surround the bolt, 
and obviously any suitable number may be used. 
The outer ends of the members 8 are wider and 
are shaped to form arcs of a larger circle so as 
to form an enlarged opening for a plug terminal 
member. The outer ends are held together by a 
Second helical clamping spring 89. 

Each of the terminals 55 for the three poles 
of the breaker and also each of the opposite ter 
minals 90 is secured to the base 34 by a bolt with 
a quickly detachable plug connection on its end 
of the construction described in the preceding 
paragraph and shown in Fig. 2. It is contem 
plated that the circuit breaker will be mechani 
cally supported as well as electrically connected 
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in the desired circuits by means of these cons 
nections. Thus electrically conducting pins will 
be provided on the Support for the circuit breaker, 
these pins forming terminals of the circuit break 
er circuits and being spaced apart so that the 
circuit breaker may be both electrically connected 
and mechanically mounted by simply pushing it 
into place so that the pins are forced into the 
spring connection members. 
A lock button 9 (Fig. 2) is provided which, 

when pushed in, moves a latch lever 92 against 
its biasing Spring 93 in front of the member 50 
So as to hold this member in a switch closed 
position as long as the button remains depressed. 
In this manner the current responsive means may 
be prevented from tripping the circuit breaker 
in emergencies, even though abnormal currents 
may be passing through the circuit breaker 
whereby the current responsive means is caused 
to turn the trip shaft 52 to a tripping position. 

Referring to Fig. 3, the two movable contacts 
43 and 44 in each pole actuated by the switch 
arms of that pole respectively cooperate with two 
Stationary contacts 94 and 95 which are mounted 
to give equalized contact pressure between the 
two pairs of contacts. The two stationary con 
tacts are Sutably secured to one end of a steel 
plate 96 and also to the ends of the flexible elec 
tric conductors 9. The opposite ends of the 
conductors 9 are Suitably secured at 98 to the 
terminal member 90. These various connections 
may be made by welding or preferably by braz 
ing. The terminal 90 is formed to fit the flexible 
members 9 up to the point 99 where it is bent 

5 away from the flexible members to form a fulcrum 
point about which the members 97 bent upon 
engagement of the movable contacts with the 
stationary contacts. 

Pressure is applied to the stationary contacts 
by means of a helical compression spring AG 
(Fig. 11) just below the flexible members 9 and 
positioned midway of the length and midway be 
tween the stationary contacts. This Spring ex 
tends into a suitable cavity (not shown) provided 
for it in the insulating support 34. Movement of 
the stationary contacts by the spring a 00 is lim 
ited by a headed pin of extending through holes 
in the members 96 and 97 and secured to the end 
of the terminal 90. 
With this mounting of the stationary contacts, 

the two contacts may be depressed against the 
force applied by the spring 00 about the fulcrum 
99 while at the same time the two stationary con 
tacts are free to twist a sufficent amount to 
equalize the contact pressures between the two 
pairs of contacts. The steel plate 96 is provided 
between the stationary contacts and the fiexible 
conductors 97 for the purpose of magnetically 
shielding the conductors. 
Two thin sheets of a (Fig. 3) of electrically in 

Sulating material, such as horn fibre, are pro 
vided over the iron member 96 to prevent the arc 
from striking to the iron member when the switch 
is opened, thereby to keep the magnetic flux of 

is the conductor 97 from moving the arc away from 
the arc chute and toward the mechanism. 
For the purpose of still further securing the 

mechanism against shocks, an inertia member 
02 (Fig. 9) may be mounted between the two 

lengths of the middle link 8. This member O2 
is balanced about its pivot support fo3 to sub 
stantially the position shown in Fig. 9. In this 
position, its upper lefthand edge rests against a 
projection fo4 on the link fo5, which corresponds 

... with the link 3 of Fig. 6. Thus, in the event of 
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a shock from the left toward the right, as seen in 
Fig. 9, the inertia member 2 tends to turn in a 
clockwise direction about its pivot 3 and therer 
by applies a force to the projection 4 tending 
to turn the link is about its pivot in a couns 
terclockwise direction. This force applied to the 
link OS effectively overcomes any tendency of 
the link iOS to be moved by the shock in a clock 
wise direction whereby the toggle links 8 and 
would be broken and the circuit breaker opened. 

ach of the contact arms is provided with a 
suitable arc chute (Fig. 2) which, as shown, 
is constructed as described and claimed in a co 
pending application Serial No. 527,913, now Pat 
ent No. 2,429,846, October 28, 1947, fled by Joseph 
W. Seaman on March 24, 1944 and assigned to 
the same assignee as this invention. 
The three current responsive devices and 

the mechanism operated by them are preferably 
secured to a plate 8 (Figs. 1 and 2) made of a 
molded electrically insulating material, extends 
ing at right angles with the support 34 and have 
ing an upwardly extending base portion e9 to 
which the terminal member 5 is secured by suit 
able screws (not shown). 
all three screws 2 and taking the nuts of the 
three bolts 83, the three current responsive mech 
anisms are both mechanically and electrically 
disconnected from the other parts and may be 
renoved as a unit while still mounted on the 
support 8. 
As shown in Figs. 1 and 2, a cover fifts on 

the base 34 and encloses the mechanism, Sulta 
ble apertures being provided in the cover for the 
handle 4 and the button 9 so that they may be 
operated from the exterior. Also, as shown in 
Fig. 2, the handle is provided with a shield 24 
which is shaped to correspond to the contour of 
the curved inner face of the cover in the vil 
cinity of the handle aperture. w 
For the purpose of speeding up the, opening of 

the circuit breaker in response to an excessive 
current, special loose, bearings are provided for 
mounting the square operating shaft, in the sup 
porting framework 3, two of such bearings ff2 
and 3 being shown in Fig. 11. As shown in 
Fig. 13, each bearing comprises a bushing or 
sleeve f4 having an irregularly shaped aperture 
or bore through which the shaft extends, these 
sleeves being in turn journaled in the framework 
3 for the required amount of rotation. The 
aperture in the sleeve is provided with a raised 
portion or hump 5 on the normal bearing side. 
to which pressure is applied when the switch arms 
are in their closed circuit positions, while the ad- : 
jacent sides 6 and of the aperture are 
slightly diverging thereby to allow for a slight 
amount of rocking movement of the shaft, on the 
hump. ffs independently of the sleeve 4. This 
freedom of rolling movement of the shaft on the 
hump is is preferably 10 or 15 degrees. This 

Thus, by taking out 
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member being provided with an aperture 20 ex 
tending through both of these portions. This 
locking member, is mounted on the pivot be 
tween the two sides of the central switch arm 2 
with the laterally extending portions 2 and 22 
extending in opposite directions parallel with the 
pivot and the cross portion 09 between the two 
links of the switch arm. On the cross member 
of the link 4 is secured a latch element such as 
a plate 2 having its upper end, as shown in 
Fig. 9, when the switch is in its closed position, 
extending in front of and engaging the two pro 
jections 24 on the member 8. Thus any ten 
dency for the link 8 to swing about the shaft 6 

20 

in a counterclockwise direction in response to a 
shock is prevented by the plate 23 in engagement 
with the projections 24. This force applied to 
the projections 24 tends to cause a clockwise 
movement of the member 8 about the pivot , 
but such movement is prevented by engagement 
of the lateral projections 2 and 22 with the 
base support 4 of the circuit breaker mechanism. 
The member is biased clockwise about the 

5 
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construction has the effect of eliminating, during 
this preliminary movement, the static friction of 
the bushings 4 in their bearings, whereby 
greater initial freedom of turning of the shaft is 
provided. Moreover, the shaft is moving when it 
engages the side of each of the bushings, and 
consequently more easily overcomes the static 
friction of the bushing. 

I have also provided a shockproof latch or lock 
ing member for the operating mechanism for pre 
venting opening of the circuit breaker in response 
to shocks. 
comprises a member 8 consisting of two por 

Referring to Figs. 9 and 10, this latch 

s 

pivot T by a spring 24a (Fig. 4) with the projec 
tions f2 and 22 in engagement with the base. 
When the switch is opened manually the arm 
4 is first moved counterclockwise about the pivot 
5 whereby the plate 23 is moved away from the 

projections 24. On manual closing the member 
8 is turned counterclockwise on the pivot T by 

the engagement therewith of the plate 23, after 
which the member 8 returns clockwise to the 
latching position in accordance with its spring 
bias. 

Referring to Fig. 11, I have also provided a 
shock responsive latch mechanism for securing 
the trip shaft 52 against rotation. This mecha 
nism comprises a bar 25 having one end mounted 
on the pivot 75 and provided with two spaced pins 
26 and 2 extending laterally in parallel rela 
tion with the shaft 52 on opposite sides of the 
shaft and on opposite sides of the two ends of the 
operating arm 7 on the shaft 52. A helical 
spring 28 is mounted on the pin 27 and has one 
end bearing on the pivot 75. The other end of the 
spring 28 engages the upper end of the arm TT 
and applies a force to the arm in a clockwise 
direction so as to hold its upper end against the 
stop pin 76, i. e., in its latching or non-released 
position, while at the same time holding the pin 
27 against the lower end of the arm T. 
In response to a shock which tends to swing the 

arm 25 counterclockwise about the pivot 75 and 
which might cause counterclockwise rotation of 
the trip shaft 52 to trip the circuit breaker, the 
pin 27 engages the lower end of the arm TT 
thereby to prevent such rotation of the trip shaft. 
Likewise, if the arm 25 is moved clockwise about 
the pivot 75 by the shock, the upper pin 26 en 
gages the upper end of the arm TT thereby to 
hold the shaft 52 against rotation in a circuit 
breaker tripping direction. ... ' 

I have also provided a latch member 29 (Fig. 
11) for securing the current responsive tripping 
means to the supporting framework 3 of the 
switch mechanism. This latch is an arm having 
one end pivoted on the rod 30 and its other end 

70 

provided with a slot, the side walls of which 
embrace the pin 23 joining the ends of the arms 
35 and 36. 
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 

tions joined together by a cross part 9, the is template by the appended claims to cover any 
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such modifications as fall within the true spirit 
and scope of my invention. 
What y claim as new and desire to secure by 

Letters Patent of the United States is: 
1. A switch comprising a contact member, a 

link, a linkage connection between a first end of 
said link and said contact member for movement 
of the member each way between open and closed 
circuit positions upon reverse pivotal movement 
of said link about its other end, a support for said 
contact member, an overcenter spring having One 
end connected to said support and its other end 
connected to said first end of said link, and man 
ually operable means on said support mounting 
the other end of said link for movement from 
each side to the other of said spring to effect the 
reverse pivotal movement of said link by the 
spring about said other end and movement of 
said contact member each way between said open 
and closed positions. 

2. A switch comprising a contact member, a 
floating link, a linkage connection between a first 
end of said link and said contact member for 
movement of the member each way between open 
and closed circuit positions upon reverse pivotal 
movement of the link about its other end, a Sup 
port for said contact member, a tension over 
center spring having one end connected to said 
support at a point adjacent said other end of Said 
link and its other end connected to said first end 
of said link, said spring extending Substantially 
lengthwise of said link, a second link having a 
first end normally pivotally Secured and its other 
end pivotally mounting said other end of said 
floating link, manually operable means on Said 
support for moving said second link about its 
said first end thereby to move said other end of 
said floating link from each side to the other of 
said spring to effect the reverse pivotal movement 
of the floating link by the spring about said other 
end and movement of said contact member each 
way between said open and closed circuit posi 
tions, and current responsive means for releasing 
said first end of said second link to effect the 
movement of said contact member to its open 
circuit position by said spring. - 

3. A circuit breaker comprising a contact 
operating member, a toggle, means interconnect 
ing one end of said toggle and said contact oper 
ating member for movement of said member each 
way between closed and open circuit positions 
upon reverse movement of said toggle between 
made and collapsed positions, a support for said 
operating member, an overcenter spring having 
One end connected to said support and its other 
end connected to one of the links of Said toggle, 
and manually operable means on said support 
mounting the other end of said toggle for move 
ment from each Side to the other of said Spring 
to effect the reverse movement of said toggle by 
said spring and movement of said contact operat 
ing member each way between said open and 
closed positions. 
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4. A circuit breaker comprising a contact 
operating member having a pivotal mounting 
Support, a toggle provided with an intermediate 
movable pivot, a connection between one end of 
Said toggle and said contact operating member 
for movement of the member each way between 
closed and open circuit positions upon reverse 
movement of Said pivot to make and collapse said 
toggle, an overcenter tension spring having one 
end fixed to said support and its other end con 
nected to said intermediate pivot, means mount 
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from each side to the other of said spring to effect 
the reverse movement of said toggle by the Spring 
and movement of said contact operating member 
each way between said open and closed positions, 
and current responsive means for releasing said 
other end of said toggle for movement of Said 
contact operating member to said open position 
by said spring. 
: 5. A circuit breaker comprising a contact 
operating member, a first toggle, a stationary 
pivot support for one end of said toggle, a 
pivotal connection between the other end of 
said toggle and said contact operating member 
for movement of the member between closed and 
open circuit positions upon movement of the 
toggle between made and collapsed positions, a 
second toggle, a pivotah connection between one 
end of said second toggle and one of the links of 
said first toggle, an overcenter spring having one 
end fixed to Said Support and its other end con 
nected to one of the links of said second toggle, 
means mounting the other end of said second 
toggle for a predetermined movement relatively 
to said Spring and manually operable means for 
effecting relative movement between said spring 
and said other end of said second toggle to effect 
the operation of said toggles by the spring thereby 
to move said contact operating member between 
said open and closed positions. 

6. A circuit breaker comprising a contact 
operating member, a first toggle provided with an 
intermediate movable pivot, a stationary pivot 
Support for one end of said toggle, a pivotal con 
nection between the other end of said toggle and 
Said contact operating member for movement of 
the member between closed and open circuit po 
Sitions upon movement of said movable pivot to 
make and collapse said toggle, a second toggle 
having an intermediate movable pivot, a pivotal 
connection between one end of said second toggle 
and the intermediate movable pivot of said first 
toggle, an overcenter tension Spring having one 
end fixed to said support and its other end con 
nected to the intermediate movable pivot of said 
Second toggle, means mounting the other end of 
Said Second toggle for a predetermined move 
ment relatively to said spring and manually op 
erable means for effecting relative movement be 
tween said Spring and said other end of said sec 
Ond toggle to effect the operation of said toggles 
by Said Spring and movement of said contact op 
erating member between said open and closed 
positions. 

7. A circuit breaker comprising a contact 
operating member, a first toggle provided with an 
intermediate movable pivot, a stationary pivot 
Support for one end of said toggle, a pivotal con 
nection between the other end of said toggle and 
Said contact operating member for movement of 
the member between closed and open circuit po 
sitions upon movement of said movable pivot to 
make and collapse Said toggle, a second toggle 
having an intermediate movable pivot, a pivotal 
connection between one end of said second toggle 
and the intermediate movable pivot of said first 
toggle, an overcenter tension spring having one 
end fixed to Said Support and its other end con 
nected to the intermediate movable pivot of said 
Second toggle, releasable means mounting the 
other end of said second toggle for a predeter 
mined movement relatively to said spring man 
ually operable means for effecting relative move 
ment between said spring and said other end of 
said second toggle to effect the operation of said 

ing the other end of said toggle for movement 75 toggles by said spring, and movement of said con 
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tact operating member between said open and 
closed positions, and current responsive means 
for releasing said other end of said second toggle 
to provide for movement of said contact operat 
ing member to its open circuit position by said 
Spring. 

8. A circuit breaker comprising a pivoted con 
tact operating member, a first toggle provided 
with an intermediate movable pivot, a stationary 
pivot support for one end of said toggle, a pivotal 
connection between the other end of said toggle 
and said contact operating member for move 
ment of the member between closed and open 
circuit positions upon movement of said pivot to 
make and collapse said toggle, a second toggle 
having an intermediate pivot, a pivotal connec 
tion between one end of said second toggle and 
the intermediate pivot of said first toggle, an over 
center tension spring having one end fixed to 
said support and its other end connected to the 
intermediate pivot of said second toggle, releas 
able means mounting the other end of said sec 
ond toggle for a predetermined movement rela 
tively to said spring and manually operable means 
for moving said other end of said second toggle 
from one side to the other of said spring to effect 
the operation of said toggles by said spring and 
movement of said contact operating member be 
tween said open and closed positions. 

9. A circuit breaker comprising a pivoted con 
tact member, a first toggle, a stationary pivot 
Support for one end of said toggle, a pivotal con 
nection between the other end of said toggle and 
said contact member for operating the member 
between closed and open circuit positions upon 
movement of Said toggle between collapsed and 
made position, a pivoted release element, current 
responsive means normally holding said release 
element in a predetermined position, an operat 
ing arm pivoted at one end on said release ele 
ment, a second toggle, connections between the 
respective ends of said second toggle and said 
first toggle and the other end of said arm, a spring 
having one end connected to said second toggle 
and its other end fixed to said support, and a 
handle connected to move said arm about its pivot 
On Said release element thereby to move the other 
end of said arm from one side to the other of the 
line of action of said spring whereby the spring 
is caused simultaneously to operate said toggles 
between made and collapsed positions thereby to 
move Said contact member between closed and 
Open circuit positions, said release element when 
released by said current responsive means being 
moved by said spring to effect the collapse of said 
toggles and movement of said contact member to 
its open circuit position. 

10. A circuit breaker comprising a pivoted con 
tact member, a first toggle, a stationary pivot 
support for one end of said toggle, a pivotal con 
nection between the other end of said toggle and 
said contact member for operating the contact 
member between closed and open circuit posi 
tions upon movement of the knee joint of said 
toggle to make and collapse the toggle, a pivoted 
release element, current responsive means nor 
mally holding said release element in a prede 
termined position, an arm pivoted at one end on 
Said release element, a second toggle, connections 
between the respective ends of said second toggle 
and the knee joint of said first toggle and the 
other end of said arm, a helical tension spring 
having one end connected to the knee joint of 
said second toggle and its other end fixed to 
said support, and a handle connected to move 78 

O 

5 

20 

30 

t 

5) 

80 

14 
Said arm about its pivot on said release element 
thereby to move the free end of said arm from one 
side to the other of the line of action of Said 
'Spring whereby the spring is caused simultaneous 
ly to operate said toggles between made and Col 
lapsed positions thereby to move said contact 
member between closed and open circuit posi 
tions, said release element when released by said 
current responsive means being moved by said 
spring to effect the Collapse of said toggles and 
movement of said switch member to its open cir 
cuit position. 

11. A Switch comprising a switch arm having 
a Stationary pivotal support, a first toggle having 
one end operatively connected to said switch arm, 
a Second toggle having one end of one link con 
nected to the central pivot of said first toggle, 
an overcenter spring having one end fixed to said 
Support and the other end connected to the cen 
tral pivot of Said second toggle, manually oper 
able means for moving the end of the other link 
of Said Second toggle with respect to said spring 
to move said Switch arm between open and closed 
circuit positions, a latch member pivotally mount 
ed on the pivot of said Switch arm, and an ele 
ment carried by said other link of said second 
toggle normally in position to engage said latch 
member when the switch arm is in its closed cir 
cuit position thereby to secure said second toggle 
against collapsing movement under the effect of 
a shock applied to said switch, said element being 
moved with said other link of said second toggle 
Out of engagement with said latch member when 
the other link is moved to operate said switch arm 
to its open circuit position. 

12. A switch comprising a pivoted switch arm, a 
first toggle, a stationary pivot support for one end 
of said toggle, a pivotal connection between the 
other end of Said toggle and said switch arm for 
movement of said Switch arm between open and 
closed circuit positions, a second toggle having one 
end connected to one of the links of said first tog 
gle, an overcenter Spring having one end con 
nected to one of the links of said second toggle and 
its other end fixed to said support, means for mov 
ing the other end of the other link of said second 
toggle with respect to said spring to effect the 
operation of said toggles by said spring thereby 
to move said Switch arm between open and closed 
circuit positions, a latch member pivotally mount 
ed on the pivot of said switch arm, and an ele 
ment carried by said other link of said second 
toggle normally in position to engage said pivoted 
latch member when the switch arm is in its closed 
circuit position thereby to secure said first tog 
gle against opening movement by the effect of 
a shock applied to said switch, said element being 
moved with said other link of said second toggle 
out of engagement with said latch member when 
the other link is moved to operate said switch arm 
to its open circuit position. 

JOHN A. FAWRE. 
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