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This invention relates to improvements in cir-
cuit breakers and more particularly to circuit
breakers of the general type wherein a switch is
manually operable, under normal conditions in
an electric circuit, for opening and closing the
circuit manually at will, and is automatically
operable to open the circuit in response to ab-
normal circuit conditions. The invention is par-
ticularly intended to provide a circuit breaker
of small dimensions and one that can be manu-
factured at relatively low cost. The' invention
provides a simplified structure and arrangement
of coacting elements, preferably having a desired
sudden or snap action of opening and closing, in-
cluding means whereby the manually operable
means may be actuated to circuit open position’in

- (C1. 200—116)
*to a more urgent and necessary requirement that

. one or more of the electrical devices in a circuit be
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response to automatic opening of the circuit -

breaker, or may continue in circuit closed posi-~

tion notwithstanding automatic opening of the
breaker or, as a result of the independerit auto-
matic opening, may assume some position indic-
ative of such opening.

The primary purpose -of automatic circuit
breakers in electric circuits, in addition to serv-
ing as switches to manually open and close their
circuits, is to protect the circults and surround-
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ings against the demaging effects of short-cir- -

cuits and other abnormal current conditions in
the circuits and more particularly to guard
against burning out or other injury to electrical
circuits and equipment connected therein. In
house circuits and in many power circuits, for
example, after the automatic opening of a cir-
cuit breaker in response to an abnormal circuit
condition, it is important and desirable that the
circuit breaker cannot be maintained closed
against an abnormal circuit condition. There~
fore, for such circuits, it is ysual to have the auto-
matic circuit opening means trip free from con-
trol by the manually operated means, so that the
circuit can be opened by the overload responsive
means without possibility of preventing such
opening by the manually operated means. Sub-
sequent movement of the manually operable
meagns to some position, as to g circuit open posi-
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tion: customarily effects a resetting movement of

the automatic means and, if the sbnormality
no longer exists, the circuit can be re-closed
manually and will remain closed unless opened by
a subsequent abnormality or by being manually
opened.

There are cases, nevertheless, where the desir-
able circuit breaker protection of a circuit and
the electrical devices therein must be subjugated
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capable of being operated notwithstanding an
abnormal circuit condition which has caused
automatic opening of the circuit breaker. In air-
craft and other installations where human lives -
may depend upon the ability of some one or more
electrical devices to be operated notwithstanding
abnormalities in the circuit, it becomes important
to provide for manually holding the breaker closed
to.insure the operation of the device, landing gear
mechanism, for instance, operated thereby not-
withstanding the tendency of the breaker to open
because of some circuit abnormality. Hence,
for such conditions the circuit breaker is required
to be non-trip-free of the manually operable
means. In other words, the automatic tripping
means and the manually operable means must be
associated and combined in a manner which en-
ables the manually -operated member of the
breaker to hold the circuit controlling element in
closed circuit condition in spite of the circuit -
opening pos'ition of the abnormally responsive
means.
.An object of the present invention is to pro-
vide a circuit breaker mechanism which can be

trip-free  or non-trip-free of the manually oper-. "

able means merely by a simple change of the
mechanism, as by the presence or absence of 2
readily insertible and removable element. A con-
tact carrying member is manually operable be-
tween circuit open and circuit closed posifions
with overcenter spring snap action, and is auto-
matically operable to circuit open position with -
a similar snap action in response to circuit ab-
normalities of predetermined character. The
automatic tripping means and the manuslly oper-
able means are arranged and adapted to coact for
simultaneous circuit opening movement in re-
sponse to automatic tripping of the -circuit
breaker if and when g pin or lug is present on one
or the other of said means, and in absence of such
pin or lug, the automatic tripping means can
move to circuit opening position without affecting
the manually operative means. The providing of
an efficient construction gnd arrangement of ele-

_ments for accomplishing this interchangeability

is a further object of the invention.

Another object of the invention is to provide
a circuit breaker having a fulcrumed contact
carrying member operable between open and
closed positions by over-center spring action and

“having both ends of the spring movable inde-

pendently of each other relative to the fulcrum
of the contact carrying member, one of said -




2
movements being to shift the line of action of
the spring from side to side of the fulcrum.
Also the fulcrum is movable across the line of
action of the spring from side to side thereof.
. For manual operation, the fulcrum of the con-
tact carrying member is shifted across the line
of action of the spring, and for automatic op-
eration, one end of the spring is rotated about
the other end until the line of action of the
spring is shifted from one side to the other of
the fulecrum of the contact carrying member,
after which said other end of the spring acts to
snap the contact carrying member either to
" open or closed position. The structure and com-
bination of elements for producing this compound
shifting of the operative effect of an over-center
spring is an important feature and object of my
present invention. : .

Still another object of the invention is to

provide an organization of coacting electrical

contacts whereby a definite and substantial lat-
eral rubbing of the engaged contacts precedes
each manual separation thereof by snap action.
‘The contact carrying member is fulcrumed on
a pivoted manually operable member, the ful-
‘erum being between the pivot and the carried
contact so that the initial movement of the con-
tact carrying member in response to an open-
ing movement of the manually operable mem-
ber is generally parallel to the plane of the face
of the stationary contact of the circuit breaker.
This contact-cleaning feature constitutes Yet
another object of the invention,

It is moreover an important object of the in-
vention to generally improve the construction
and operation of circuit breakers.

Certain features of this invention common
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movable cover.plate 12, secured in place "by
screws or bolts 4 or the like passed through
holes 15 of the housing body. The housing pref-
erably is molded of a suitable insulating mate-
rial, and has an inclined partition 16 dividing
the interior of the housing into an operating
chamber 18 and a circuit interrupting cham-
ber 20. The operating parts of the circuit
breaker are disposed mainly within chamber (8.
Also in this chamber 8 is a bimetal strip 22
composed of two metals having dissimilar co-
efficients of thermal expansion secured together
back to back mounted at its lower end on a con-
ducting plate 28 which is held in place against
the inner face of the sideé wall of the chamber

" 18 by the terminal screw 2§ having suitable ex-

ternal conductor-engaging means as the nuts
28, 30 between which one conductor of a cir-

. cuit may be clamped. The other circuit con-
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with -the present disclosure are described and -

claimed in the copending application of Morris
B. Wood, Serial No. 450,029, filed July 7, 1942,
and assigned to the assignee of the present
application. -
< In the accompanying drawings— -

Fig. 1 is a side elevation of a circuit breaker

embodying features of my present invention, the

cover plate being removed;

Fig. 2 is a cross-sectional view on line 2—2
of Fig. 1, but having the cover in place;

Fig. 3 is a view similar to Fig. 1 showing the
parts in automatically tripped positions, the
automatic tripping means being trip-free of the
manually operable means;

Fig. 4 is a similar view showing the parts in
manually opened positions;

Pig. 5 shows the movable elements of -the
circuit breaker in separated relation, each in
perspective;’ .

Fig. 6 shows a slightly modified form of cir-
cuit breaker including means making it non-
trip-free of the manually operable means;

Fig. 7 is a view similar to Fig. 6 with the parts
in automatically tripped positions;

Fig. 8 is a cross sectional view on line 8—8
of Fig. 6; .

Fig. 9 is a side elevation of the circuit breaker
of Figs. 1-4 but converted to a non-trip-free
device, the parts being shown in automatically
tripped positions; and

Fig. 10 is a side elevation of the circuit breaker
of Figs. 6-8 with the parts in manually opened
positions.

Referring to the drawings, and more particu-
larly to Figs. 1-5, the housing 10 is represented
as a rectangular shallov‘ box of relatively small
dimensions having one' side closed by a re-
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ductor may be engaged by similar means as
clamped between exterior nuts 32, 34 on a fer-
minal screw 36 which maintains the conducting
plate 38, carrying fixed contact 40, in place in
the circuit interrupting or arc chamber 20. As .
represented, the contact carrying end of plate
38 projects through an insulating shield 39
thereby to prevent arcing between the plate 38
and the movable contact member later to be
described. .
The operating mechanism of the circuit breaker
comprises a manually operable member 42 which
is pivotally mounted on a pivot pin 44 passed
through said member and having bearings in the -
side walls of housing 10, close to the top wall
as viewed in the drawings. The manually op-
erable member 42 has a handle part 46 project-
ing through and movable alternately in oppo-

.site directions in @ slot 48 in the top wall of the

housing, and has a bifurcated part extending
below the pivot 44, the spaced parallel furca-
tions or ears 50, 50 each having a fulcrum groove
52 at its lower end, the grooves being co-axial.

A contact carrying member 54 herein con-
veniently of generally V-shaped is fulcrumed or
pivoted on the manually operable member 42,

_ the free end of the generally vertical leg of the
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member 54 being provided with the oppositely
laterally extending co-axial trunnions 56 en-
gaging in the fulcrum grooves 52 of the depending
ears 50, 50. The other generally horizontal leg
of the V-shdped contact carrying member 54
extends freely through a restricted opening 11
in partition 16 and carries at its free end the
contact 58 for coacting with the fixed contact 40
when the circuit breaker is closed. The primary
purpose of the partition and opening is to isolate

- the operating mechanism from the circuit in-
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terrupting arc. A flexible conductor or pig tail
59 is connected at one end to the contact carry-
ing member 54 and at its other end to the bimetal
strip 22 sufficiently remote from the anchored end
thereof so that the over-current traversing the
strip will develop therein enough heat to effec-
tively warp it.

An over-center spring 60, illustrated as of the
rat trap variety, maintains the contact-carrying
member 54 in fulcrumed engagement with the

manually operable member 42, the lower arms

60a of the spring engaging the oppositely laterally
disposed end parts of a pin or lug 62 passed
through the fulcrumed leg of the V-shaped con-
tact carrying member at a mid part thereof,
and the other legs 69b of the spring having an
integral transverse connection 64 normally an-
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chored at the opposite side of the fulcrum 56 as
will be explained more fully hereinafter.

The arrangement is such that, with the parts
in their normal circuit closed positions of Fig. 1,
the line of action of the spring is on the left
hand side of the fulcrum 56. A movement of the
handle &6 to the right to circuit open position
(Fig. 4) causes the fulcrum §6 to move to the left
across the line of action of spring 60 and the
spring thereupon snaps.the. contact carrying
member 54 to open position. The spring, in thus
opening the circuit breaker with snap action, it-
self swings to the right about its normally fixed
anchorage at 64. A stop pin or other suitable
abutment 55 limits the opening travel of the
contact carrying member 54. Movement of the
handle 46 to the left from its circuit open posi-
tion of Fig. 4 to its circuit closed position of Fig.
1 causes the fulcrum 56 to move to the right
across the line of action of the spring 60, where-
upon the spring snaps the contact carrying
member 54 to its circuit closed position of Fig. 1
with the line of action of the spring again on
the left hand side of fulcrum 56, strongly urging
the contacts 40, 58 together. Due to the action
of the spring in constantly urging the contact
carrying member upwardly and pressing it against
the operating member it is possible to use the
fulcrum pin 56 which is merely seated in the
bottom of the groove 52, since there is no tend-
ency at any time to dislodge the pin.

According to the invention the circuit breaker
is automatically openable upon the occurrence of
abnormalities in the circuit of predetermined
character creating an excess current condition
without possibility of hindrance by the manually
operable member and, if desired, without chang-
ing the position thereof. In other words, the

automatic circuit opening means is trip-free of

the manually operable means in the form of the
invention illustrated in Figs. 1-5.

A hook-shaped overload responsive lever 68 is
pivoted at 68 in the side walls of housing {0 and
has an upper generally horizontal part that ex-
tends between the furcations or ears 50, 50 of
the manually operable member 42 above the top
of the contact carrying member 54 with its free
end abutting against and normally engaged by
the free end of the bimetal strip 22 which latches
the lever 66 in its elevated unoperated position
of Figs. 1 and 4. The normally fixed point of
anchorage 64 of spring 60 is on this lever 66, con-

_tinually urging the lever in clockwise direction
about pivot 68, the anchorage 64 being retained
in a notch 67 of the lever. The lever, however,
normally is effectively held against movement
by the bimetal strip 22.
tion occurs in the circuit, creating current heavy
enough to heat the bimetal strip to cause suffi-
cient warping of the strip, its latching end moves
out from under the tip of lever 66 and spring 60
immediately moves the lever clockwise. The
upper end of the spring also moves clockwise
about its lower end as a fulcrum thus shifting the
line of action of the spring from the left hand
side of fulcrum 56 to the right hand side, the
pivoted end 68 of the lever being sufficiently
below the fulerumed end of the movable contact
carrier 54, and at the left thereof, Fig. 3, for this
purpose. The clockwise movement of lever 66 is
iimited by the fulecrumed end of the contact
carrying member 54, as seen in Fig. 3. However,
before its movement is arrested, the line of ac-
tion of the spring will have been shifted to the
right side of fulcrum b6 and the spring thus will
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promptly snap the contact-carrying member to
its open circuit position of Fig. 3. Meanwhile
the manually operable member 46, with the ar-
rangement and disposition of the parts shown in
Figs. 1-5, remains in its circuit closed position
and cannot be actuated in any manner to reclose
the circuit so long as the abnormality in the cir-
cuit persists. A movement of handle 46 to the

‘right to its circuit open position causes the

fulcrumed end of the contact carrying member
to cam the trip lever 66 counter-clockwise for re-
setting it, the himetal strip having cooled off and
returned to its original position. ‘

It is a feature of the present invention to pro-
vide a structure whereby, with a simple change,
the breaker may be connected from trip-free op-
eration to non-trip-free operation so as to permit
the circuit to be maintained closed manually re-
gardless of the abnormal condition of the circuit.

In the device of Figs. 1-5, this conversion may
be accomplished merely by inserting a pin in

" suitably positioned aligned holes 780 which may
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If an abnormal condi- .

60

be provided in the depending ears 50, 50 of the
manually operable member. Fig. 9 illustrates
such a pin Tf in place where it underlies and is
adapted, on overload, to be engaged by the trip .
lever 66 and shows the switch open in response
to automatic tripping with the handle 46 carried
to a neutral position by the spring biased trip
lever 66 acting on said pin. The trip lever 66
is unlatched and its clockwise travel, in camming
engagement with pin 71, has cammed the man-
ually operable member clockwise toward its cir-
cuit open position cauising the fulerum 56 to trav-
erse the line of spring action and the spring act-
ing to snap the contact-carrying member to its
circuit opening position. It will be noted that,
in the automatic operation of the mechanism of
Figs. 1-4, the movement of the freed trip lever ef-
fects opening movement of the breaker by carry-
ing the line of spring action to the right across
the fulcrum 56 of the movable contact member.
With the arrangement of Fig. 9, however, the
movement of the free lever cams the fulcrum
across the line of spring action. While the line
of spring action shifts to the right somewhat by
the swing of the trip lever, its shift is not made
suficient to open the switch per se, otherwise
the switch would not be non-trip-free and could
not be held closed against its tendency to open
on excess current. When this property of the
switch is not desired, however, the disposition of
the parts can be such that the spring shaft can
of itself cause the opening of the switch as well
as causing movement of the handle either to as-
sist such opening movement or to indicate the
opened condition.

The breaker can be reclosed by moving the-
handle 46 to the left to its circuit closed position.
By this movement, the trip lever 66 is elevated by
engagement of the pin Tl with the trip lever and

. the upper end of the spring is moved counter-

]
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clockwise and the fulcrum 56 is also shifted
across the line of action of the spring by the
handle movement so that the contact carrying
member is snapped to its circuit closed position
and may be manually held there notwithstand-
ing that the trip lever 66 may be unlatched again
by the abnormal condition which caused auto-
matic opening of the circuit. It should be noted-
also that & movement of handle 46 to its circuit
open position will cause the trip lever to be lifted
to its re-set position. A clockwise movement of
handle 46 causes the fulerumed end of the con-
tact carrying member to cam against the depend-
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ing leg of the trip lever and rotate it counter-
clockwise and thus elevate the horizontal leg
thereof to engage the bimetal latch. Hence, as-
suming that the circuit abnormality which caused
an autometic tripping of the circuit breaker has
been corrected, the automatic trip may be re-set
simultaneously with & closing of the switch by
moving handle 46 to its circuit -closed position,
or the automatic trip may be re-set by a circuit
opening movement of handle 46 after which the
switch may be closed by moving handle 46 to its
circuit closed position.
Figs. 1 through 5 and 9 can be operated trip-free
or non-trip-free as desired merely by the absence
" or presence of the pin T4, The pin can be loose
in the holes 10 of the handle member as the sides
of the enclosing housing prevent escape of the

10

Thus, the breaker of

pin from the holes, or the pin may be a tight fit

in the holes. Thus, the design permits the switch
for widely different types of operative service
for the same essential elements.

In Figs. 6-8, there is shown a modified form of
circuit breaker designed to be non-trip-free of
the manually operable means but which can be
quickly converted to a trip-free circuit breaker.
The. housing 12 in this case has end flanges 14,
74 with internally threaded bushings 76 molded
therein for receiving screws 18 which secure the
cover plate 80 removably on the housing body
72. The interior of the housing ‘is divided into
two chambers, as in the previously described
modification, by an inclined partition 82, slotted
at 84 for passage therethrough of the contact
carrying member 86. Chamber 88 contains the
operating parts of the circuit breaker, while
chamber 90 contains the fixed contact 92 with
which the movable contact 94 on the contact
carrying member 86 coacts..

The fixed contact 92 is carried on a plate 96
which is secured to an end wall of the housing
by terminal screw 98 and nuts 100, 102, to which
a lead conductor 104 may be attached.

Manually operable member 108 is mounted in
chamber 88, close to the cover plate 80, and has
oppositely laterally extended co-axial trunnions
112 pivotally located in the bottom of confront-
ing grooves 110 in the side walls of the casing,
the grooves being ‘open at the top of the casing
and closed by the cover 80 which overlies the
trunnions and holds them in the grooves. The
manuslly operable member (06 has a2 handle part
114 projecting through a slot (16 in the cover
plate, and has a bifurcated part below its pivot
providing ears {18 which are notched in their
under sides as at £28. The contact carrying
member has trunnions §22 at one end fitting in
the notches 120 for fuleruming the contact carry-
ing member on the manually operable member.

A trip lever 124 is pivotally mounted at 126
in the side walls of housing 12, below the ful-
crum {22 of the contact carrying member, The
lever is hook shaped and extends from its pivot
up and thence" across between the pivot of the
manually operable member and the fulcrum {22
of the contact carrying member and also between
the ears 118 of the manually operable member,
with its free end in position to be latched by the
bimetal strip 128. A spring {30, shown as of
the rat trap type, is tensioned between the trip
lever at 132 and the contact carrying member
at 134, the line of action of the spring being on
‘the left hand side of fulerum 122 when the switch
is closed, biasing the movable contact 34 strong-
ly against the fixed contact 82. A manual move-
‘ment of handle 14 to its circuit open position,
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28 shown in Fig. 10, moves the fulcrum 122 across
the line of the apring from the right side to the
left side thereof, whereupon the spring promptly
snaps the contact carrying member 86 to its cir-
cuit open position of Fig. 10. Pin 87 limits its
opening travel. Similarly, as seen in Fig. 1, an
automatic tripping of trip lever 124 moves the
upper end of the spring to the right from its po-
sition of Fig. 6 until the line of action of the
spring is shifted from the left hand side of ful-
crum 122, as shown in Fig, 6, to the right hand
side of fulerum 122, whereupon the spring snaps

‘the contact-carrying member 36 to its circuit

open position of Fig. 7. .

However, in Figs. 6 and 7, antomatic tripping
of the trip lever 124 causes simultaneous move-
ment of the handle {14 from its circuit closed to
its circuit open position. For this purpose, a de-
pending ear 118, and preferably each ear, of the
manually operable member has a lateral projec-
tion or toe (38 coacting with a pin 38 carried
by and projecting at each side of the trip lever.
The pin engages the upper surface of both toes
136 and, when the trip lever (24 is released and
forced down by spring (30, the pin 138 forces the
‘manually operable member clockwise from its
circuit closed to its circuit open position. Hence,
it will be obvious that the line of action of the
spring moves to the right due to movement of
the upper end 132 of the spring, and the fulcrum
122 simultaneously moves to the left due to the
clockwise rotation of the manually operable mem-
ber 106. However, it should be understood that
the device of Figs. 6-8 and 10 can be quickly con-
verted to a trip-free circuit breaker merely by
removal of pin (38. In either case the circuit
may enter at either of the external terminals,
for example, through canductor 184 and terminal
screw 98 to plate 96 which carries the fixed con-
tact 92 whence, with the switch closed, it passes
through the contact carrier 86 to the bimetal
strip 128 by means of the flexible conductor or
pigtail {48 which is connected at opposite ends
to these elements. From the bimetal strip the
current passes to plate 142 and thence through
términal screw (44, nuts (46, 146 and out through
conductor i50. . :

In each illustrated embodiment of the inven-
tion, the initial opening movement of the contact
carrying member is parallel to the face of the
fixed contact, providing a substantial rubbing
action while the contacts continue to be urged
strongly together. This effectively cleans the
contacts prior to each opening of the circuit
breaker. :
© Also, the pigtail conductor connecting the
contact carrying member and the bimetal strip,
in each embodiment, has a generally U-shape
whereby the magnetic repulsion as between the
arms of the U acts in direction tending to move
the bimetal strip out of latching position with -
heavy currents. ‘ )

The arc chamber 20 of Figs. 1-5 and 9 has a
side opening 26a but is otherwise closed while
the arc chamber 90 of Figs. 6-10, in addition to
the side opening, has a bottom opening 80a.
The particular enclosure containing the switch
casings, and the duty required of the breaker,
wil] determine which type of chamber to employ.

I claim as my invention:

1. In a circuit breaker, a contact carrying
member having a fulerum -about which it can
move between circuit open and circuit closed
positions, an over-center spring for actuating
the contact carrying member, manually operable
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means for shifting said fulcrum across the line
of action of the spring to cause actuation of the
contact carrying member by the spring;, said
spring biasing the contact carrying member and
the manually operable means in opposite rota-~
tive directions and electro-responsive means for
permitting shifting of the line of action of the
spring from one side to the other of said ful-
crum to cause actuation of the contact carrying
member by the spring. .

2. In g circuit breaker, a contact carrying
member having a fulcrum about which it can
move between circuit open and circuit closed
positions, an over-center spring for actuating
the contact carrying member, manually operable
means for shifting said fulcrum across the line
of action of the spring to cause actuation of the
contact carrying member by the spring said
spring biasing the contact carrying member and
the manually operable means in opposite rota-
tive directions, a pivoted trip lever carrying one
end of the spring, electro-responsive means nor-
mally latching said lever against the bias of the
spring and movable to release the lever upon
the occurrence of a circuit abnormality of pre-
determined character, thereby to permit the
lever to rotate its end of the spring about the
other end to cause actuation of the contact
carrying member by the spring to circuit open
position. .

3. In a circuit breaker, a contact carrying
member having a fulcrum about which it can
move between circuit open and circuit closed
positions, an over-center spring for actuating
the contact carrying member, manually oper-
able means for shifting said fulcrum across the
line of action of the spring to cause. actuation
of the contact carrying member by the spring
said spring biasing the contact carrying member
and the manually operable means in opposite
rotative directions, means normally maintain-
ing one end of the spring stationary during oper-
ation of the manually operable means and oper-
ative in response to circuit abnormalities to
permit rotation of said one end of the spring
about its other end to cause actuation of the
contact carrying member by the spring to cir-
cuit open position.

4. In a circuit breaker, a pivoted manually
operable member having a part projecting on
one side of the pivot, a contact carrying member
fulecrumed on said projecting part of the manu-
ally operable member, a pivoted trip lever on
the side of said fulcrum toward the pivot of the
manually operable member, a spring secured at
one end to said trip lever and at its other end
to the contact carrying member, the bias of said
spring being on one side of said fulecrum biasing
both the contact carrying member and the man-
ually operable member in opposite rotative di-
rections to their circuit closed positions, and bias-
ing the trip lever to its tripped position, means
responsive to circuit abnormalities normally
holding the trip lever against the bias of the
spring and operable to release the trip lever and
thereby cause shifting of its end of the spring
for biasing the contact carrying member to cir-
cuit open position.

5. In a circuit breaker, a contact-carrying
member having a fulcrum agbout which it can
move between circuit open and circuit closed po-
sitions, an over-center spring for actuating the
contact carrying member, and means for simul-
taneously shifting the line of action of said
spring and said fulerum across each other to
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effect actuation of the contact carrying member
by the spring to circuit open position.

6. In & circuit breaker, a manually operable
member, a contact carrying member fulcrumed
on the manually operable member, a trip lever,
an over-center spring biasing the trip lever to
tripped position and the contact carrying mem-
ber to circuit closed position, a bimetal strip
latching the trip lever against the bias of the
spring .and responsive to circuit abnormalities to
release the trip lever, said trip lever being con-
structed and arranged thereby to cause shifting
of the line of action of the spring across the
said fulcrum to bias the contact carrying mem-
ber to circuit open position, means for resetting
the trip lever simultaneously with a manual re-
closing of the contact carrying member, and
means for resetting the trip lever independently
of a reclosing of the contact carrying member.

7. In a circuit breaker, a contact carrying
member having a fulecrum about which it can
move between circuit open and circuit closed
positions, an' over-center spring for actuating
the contact carrying member, means for shifting
the line of action of the spring from one side to
the other of said fulcrum to cause actuation of
the contact carrying member by the spring, and
means to shift said fulerum across the line of
action of the spring to cause actuation of the
contact carrying member by the spring, and
selectively insertible means for operating said
means to shift said fulerum in response to oper-
ation of said means for shifting the line of
action of the spring..

8. In a circuit breaker, a contact carrying
member having a fulcrum at one end, a trip
membper, and an over-center spring engaging the
contact carrying member and the trip member
on opposite sides of said fulerum, manual
means for moving said fulcrum across the line
of spring action from one side to the other there-
of said spring biasing the contact carrying
member and the manual means in opposite ro-
tative directions, and means for initiating move-
ment of the trip member for causing shifting of
the line of action of the spring from one side to
the other of said fulcrum.

9. In a circuit breaker, a contact carrying
member having a fulcrum at one end, and means
for actuating it between open and closed posi-
tions comprising an over-center spring having
one end engaging the contact carrying member
and the other end movably supported at the op-
posite side of said fulerum, electro-responsive
means for permitting movement of the movably
supported end of the spring to shift the line of
action of the spring from one side to the other
of said fulerum thereby to cause snap movement
of the contact carrying member, and manual
means for moving the fulcrum of the contact car-
rying member across the line of action of the
spring from one side to the other thereof to cause
snap movement of the contact carrying member,
said manual means and said contact carrying
member being biased by said spring in opposite
rotative directions.

10. In a circuit breaker, a manual operating
member, a contact carrying member having a
pivotal support on the manual operating mem-
ber, an over-center spring acting with respect
to said pivotal support to hold said contact car-
rying member in circuit closed position when the
line of action of said spring is on one side of said
pivotal support and to hold said contact car-
rying member in circuit open position when the
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line of action of said spring is on the other side
of said pivotal support, said manual operating
member being constructed and arranged to shift
said pivotal support from one side to the other
side of the line of action of said spring to effect
movement of said contact carrying member be-
tween said two circuit positions, a trip lever
comprising a support for one end of said spring,
and latch means holding said trip lever nor-
mally in an unoperated position and including
a bimetal strip responsive to the heating effect
of excess current to warp and release said trip
lever for movement under urge of said spring
into an operated position, said trip lever having
a pivotal support disposed when said lever is
released by said latch cause movement of the line
of action of said spring from one to the other side
of said pivotal support of said contact carrying
member to effect a change in the position of said
contact carrying member, said trip lever and
one of said manual operating member and said
contact carrying member having inter-engag-
ing parts responsive to an operating movement of
said trip lever to move the pivotal support of
said contact carrying member across the line of
action of the spring and said contact carrying
member away from circuit closed position.

11. An electric switch having a manually op-
erated member movable between positions corre-
sponding to switch open and switch closed posi-
tions, mechanism operated thereby including a
spring for permitting opening and closing of the
switch, electro-responsive means for effecting
opening of the switch, and means selective at

will to permit the opening of said switch by the =

spring in response to said electro-responsive
means with and also without associated move-
ment of said manual operating member.

12. An electric switch having switch operating
mechanism including an operating handle mov-
able between positions corresponding to switch
open and switch closed positions for moving said
mechanism manually into and out of said posi-
tions, electro-responsive means for permitting op-
eration of said mechanism into switch open posi-
tion, and means selective at will to condition said
handle for movement with said mechanism in re-
sponse to the operation of said electro-responsive
means and also to permit switch opening move-
ment of said mechanism in response to operation
of said electro-responsive means independently
of movement of said handle into switch open
position.

13. An electric switch having a manually op-
erable member, a circuit controlling member
pivotally supported by said manually operable
member, an over-center spring acting on said
circuit controlling member to maintain said
member yieldably in circuit closed position when
it is in said position and in circuit open position
when it is in said latter position, a trip lever con-
trolling the action of said spring, current re-
sponsive means controlling the action of said
trip lever, said trip lever being constructed and
arrarged when released by the operation of said
current responsive means and when free for un-
impeded movement to cause shifting of the action
of said spring on said circuit controlling member
from a position where said spring holds said cur-
rent controlling member in switch closed position
to a position where it biases said circuit con-
trolling member for movement into an open cir-
cuit position, one of said manually operable
member and said circult controlling member also
having provision for engagement with said trip:
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lever in its unlatched movement and said trip
lever then having provision for movement of the
member engaged thereby Into circuit opening
position.

14. An electric switch having a manually op-
erable member, a circuit controlling member
pivotally supported by said manually operable
member, an over-center spring acting on said
circuit controlling member to maintain said
member yieldably in circuit closed position when
it is in said position and in circiut open position
when it is in said latter position, a trip lever con-
trolling the action of said spring, current re-
sponsive means controlling the action of said
trip lever, said trip lever being constructed and
arranged when released by the operation of said
current responsive means and when free for un-
impeded movement to cause shifting of the action
of said spring on said circuit controlling mem-
ber from a position where said spring holds said
current controlling member in switch closed po-
sition to a position where it biases said circuit
controlling member for movement into ‘an open
circuit position, said manually operable member
having provision for receiving an abutment po-
sitioned in the path of movement of said trip
lever and said trip lever then being operative to
engage said abutment and move said manually
operable member in a direction to effect circuit
opening movement of said circuit controlling
member. :

15. In an electric switch, a manually operable
member, a switch member pivotally carried by
said manual member, a spring biasing said mem-
bers in opposite rotative directions for moving
said switch member into and out of circuit closed
and circuit open positions in response to corre-
sponding movement of said manually operable
member, and electro-responsive means for ac-
tivating said spring to effect movement of said
switch member out of one of said positions inde-
pendently of manual operation of said manually
operable member, said manually operable mem-
ber constructed and arranged to prevent the cir-
cuit opening movement of said switch member
in. response to the operation of said electro-re-
sponsive means when said manually operable
member is held in switch closed position.

16. In an electric switch, a pivoted manually
operable member, a switch arm pivotally carried
by said manually operable member, the pivot
heing movable with said member, a trip arm,
a bimetal strip influenced by current in the
switch circuit normally holding said trip arm in
an unoperated position and adapted to warp on
excess current and release said trip arm for op-
eration, an over-center spring having one end
connected with said switch arm and the other
end connected with said trip arm, said ends be-
ing on opposite sides of the pivotal connection
between said switch arm and said manually op-
erable member and biasing said arm and said
manually operable member in opposite rotative
directions, said manusally operable member be-
ing operative to move the pivot of said switch
arm from one to the other side of the line of
action of said spring and said spring thereupon
being operative to change its action on said
switch arm from an action which maintains said
switch arm in cireuit closed position to an ac-
tion which moves said switch arm out of said ecir-
cuit closed position, said trip arm being pivotally
supported and the pivot therefor being arranged
on the side of the line of action of said spring
opposite the pivot of. said switch arm when said
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switch arm is in closed position effective to cause
movement of the line of action of said spring
across the pivot of said switch arm when sald
trip arm is released for movement to effect cir-
cuit opening movement of sald switch arm.

17. In an electric switch, a pivoted manually
operable member, & switch arm pivotally carried
by said manually operable member, the pivot
being movable with said member, a trip arm,
a bimetal strip influenced by current in the
switch circuit normally holding said trip arm in
an unoperated position and adapted to warp on
excess current and release said trip arm for op-
eration, an over-center spring having one end
connected with said switch arm and the other
end connected with said trip arm, said ends being
on. opposite sides of the pivotal connection be-
tween said switch arm and said manually opera-
ble member, said manually operable member be-
ing operative to move the pivot of said switch arm
from one to the other side of the line of action
of said spring and said spring thereupon being
operative to change its action on said switch arm
from an action which maintains said switch arm

in circuit closed .position to an action which’

moves said switch arm out of said circuit closed
position, said trip arm being pivotally supported
and the pivot therefor being arranged on the

side of the line of action of said spring opposite .

the pivot of said switch arm when said switch arm
is in closed position effective to cause movement
of the line of action of sald spring across the pivot
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of said switch arm when sald trip arm is re-
leased for movement to effect circuit opening
movement of said switch arm, sald manually op-
erable member having provision for receiving an
abutment positionable in the path of movement
of said released trip arm and in position to effect
movement of said manually operable member in
a circuit opening direction in response to move-
ment of said trip arm. )

18. In an electric switch, a manually operable
member, a switch arm pivotally carried by said
member, a stationarily supported trip arm, elec-
tro-responsive means normally holding said trip
arm in unoperated position, an over-center
spring exerting force on said switch and trip arms
tending to hold said switch arm in switch closed
position when said manually operable member is
in switch closed position and tending to hold
said switch arm in open position when said
manually operable member is in switch open po-
sition, said trip arm and said over-center spring
being constructed and arranged to carry the line
of action of said spring across the pivotal con-
nection of said switch arm with said manually
operable member when said trip arm is released
for operation, and thereby effect the switch
opening movement of said switch arm, said trip
arm and sdid switch arm having inter-engaging
parts operative to effect the resetting of said trip
arm in response to a movement of said manually
operable member.
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