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11 Claims.

This invention relates to a switch construc-
tion.

In greater detail, this invention relates pri-
marily to a switch construction of the circuit
breaker type.

Objects of this invention are to provide a cir-
cuit breaker which has a quick make and a quick
break, which has condition responsive means of
the trip type, which is so constructed that it re-
leases the circuit breaker so that the circuit
breaker will open under predetermined condi-
tions, and which is provided with a handile or
other operating means for normally opening and
closing the circuit breaker and for resetting the
trip means, the trip means and the operating
means being so related that the trip means will
operate to release the circuit breaker irrespec-
tive of the position of the operating means and
irrespective of any motion that the operating
means may be executing at the time the trip
means operates so that the trip means is trip
free and will operate no matter whether the op-
erating means is forcibly held in closed position
or is being moved from one position to another.

Further objects are to provide a circuit breaker
which is so constructed that the circuit breaker
cannot be closed until the trip means has moved
back to normal position, and in which the reset-
ting of the trip means is accomplished by moving
the operating means towards open position, such
motion being followed by movement to closed
position after the resetting of the {rip means
when it is desired to again close the circuit
breaker after the occurrence of the predeter-
mined condition,

Further objects are to provide a construction
in which the trip means may be either thermo-
statically or magnetically or otherwise operated
and which has either a quick action or a delayed
action and which is adjustable so that the con-
dition to which it will respond may be predeter-
mined. ’

Purther objects are to provide a circuit breaker
in which the mechanism is so arranged that it
is easy to operate in opening and closing the cir-
cult breaker and in resetting the trip means, and
which is so made that there is no great wear on
the parts during the opening and closing of the
circuit breaker or during the resetting of the
trip means as the mechanism is so arranged that
during resetting, for example, relatively small
forces or pressures are exerted between the co-
operating parts, thereby minimizing wear.

Purther objects are to provide a circuit breaker
in which the trip means is required to exert only
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a very small force in order to cause automatic
operation, the relation of the parts insuring re-
latching without any chance of wedging or jam-
ming either the trip mechanism as a whole or any
portion of the latch means,

Further objects are to provide a circuit breaker
having switch operating means which in turn
is operated through the agency of an actuator
pivotally mounted on a carrler, and to provide
main operating means for normally rocking an
over center spring attached at one end to the
actuator back and forth across the pivot point
of the actuator to cause the opening and closing
of the circuit breaker and to so relate the parts
of the circuit breaker that the carrier will rock
the pivot point of the actuator across the center
line of the spring means to cause opening of the
circuit breaker directly by the pivotal rocking
motion of the actuator when the carrier is re-
leased by a condition responsive means which
normally restrains the carrier against motion,
and to have the spring means coact with the
actuator in suzh a manner that the actuator
constitutes a bell crank lever which urges the
carrier towards open position when the circuit
breaker is in closed position without allowing the
direct pull of the spring means to bias the actua-
tor, and to so organize the parts that in both
manual opening and closing motion and in auto-
matic opening motion the rocking motion of the
actuator itself causes a quick operation of the
circuit breaker, the same actuator acting in its
capacity as an actuator both for manual open-
ing and closing and for automatic opening of
the circuit breaker.

In greater detail, further objects are to provide
a circuit breaker as set forth above in which the
carrier pivotally carries the actuator and in
which the spring means is connected to the ac-
tuator at an offset point so that the actuator
acts in the manner of a bell crank lever to urge
the carrier towards released position with a force
whose value may be accurately predetermined
and is only a very small fraction of the total pull
of the spring means.

PFurther objects are to provide a circuit breaker
construction which is sturdy and is reliable in
operation, which may be installed in a trans-
former case and submerged in the oil in the
transformer case if desired, and which if a ther-
mostatic trip means is employed, may be ar-
ranged to have the thermostatic means respond
solely to the heat generated by current passing
through the thermostatic means or to the com-
bined action of the heat in the oil from the
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transformer or other device as well as from the
heat due to the current passing through the
thermostatic means, or may be arranged to re-
spond solely to the heat of the oil.

Embodiments of the invention are shown in the
accompanying drawings, in which:

Figure 1 i{s a vertical sectional view through
the circuit breaker showing the circuit breaker
in closed position.

Figure 2 Is a view corresponding to Figure 1
showing the circuit breaker manually opened.

Figure 3 is a view corresponding to Figure 1
showing the circuit breaker automatically opened,

Figure 4 is a plan view of the circuit breaker
with parts sectioned off,

Pigure 5 is a sectional view on the line 5—3§
of Figure 1,

Figure 6 is s view showing the circuit breaker
mounted within a transformer casing.

Pigure 7 Is a sectional view on the line 1T—1 of
Figure 6.

Figure 8 is a view of a further form of mount-
ing for the circuit breaker.

Figure 9 is a wiring diagram.

Figure 10 is a view, partly in section, of a fur-
ther form of condition responsive means.

Before proceeding with the detalled descrip-
tion of this invention it is to be understood that
the circuit breaker may have either a single
switch means or a plurality of switch means, a
circuit breaker with a single switch means having
been chosen for the sake of illustration.

Referring to the drawings, it will be seen that
the circuit breaker comprises a stationary con-
tact | and a movable contact 2. The stationary
contact may be In the form of a plunger pro-
vided with a shoulder at its upper end and guided
by means of an apertured transverse web portion
3. A spring 4 centered at its upper and lower ends
as indicated in Figure 1 constantly urges the
stationary contact | downwardly. The station-
ary contact { is connected by means of a flexible
leader § with one arm of a U-shaped, bi-metallic
thermostatic member 6, the other arm of which
is connected to a terminal 1.

The movable contact 2 is carrled in any suit-
able manner as by means of the switch operating
member § and Is connected by means of a flexible
leader 9 with a terminal (0.

In the form of the invention chosen for illus-
tration the switch operating member 8 is an in-
sulating bar provided with a slot Il at its left-
hand end as viewed in Figure 1 and is pivoted
intermediate its ends on the pivot pin 12,

It is to be noted that the circuit breaker may
be provided with an insulating base portion 3
from which a pair of upwardly extending walls,
also of insulating material, {4 project. These
insulating walls may be Joined by means of a
transverse web portion {5 which carries the sta-
tionary contact { and the thermostatic mem-
ber 6.

A carrier 18 is pivoted on the pivot pin 1T and
is provided with a cam portion or face I8 adja-
cent its outer end and terminates in a hook like
portion 19. A latch member 20 is pivoted on the
pin 21 and is urged by means of the spring 22 to-
wards a counterclockwise position. It is pro-
vided with a {ransverse portion 23 behind which
the extreme end 19 of the carrier 18 is normally
latched. It is to be noted that the lower face of
the portion 23 is rounded as indicated at 24 to
constitute a cam surface. It is also to be noted
that the outer face adjacent the extreme end
of the carrier {6 as indicated at 25 is slanting
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to provide a cam surface so that when the carrier
is rocked towards latched position from the un-
latched position shown In Figure 3 in a manner
hereinafter described, the surface 25 will ride
beneath the surface 24 until the latch snaps into
place and locks the carrier in the position shown
in Figure 1.

Any suitable type of condition responsive
means may be provided for tripping the latch.
In the form shown in Pigures 1, 2, 3 and 4 the
bi-metallic thermostatic member § is employed to
trip the latch. This member carries an insulat-
ing pad 28 at its outer end and the pad carries
an adlusting screw 21 which is adapted to bear
against a transverse web portion 28 of the latch
20 so that when the thermostatic member 8 warps
downwardly as viewed in Figure 1 upon overload,
it will trip the latch and release the carrier I8.

An actuator 29 is pivoted to the carrier by
means of the pivot pin 30 adjacent its upper end
and is provided with a pin and roller 31, 32 which
rides within the slot {{. The actuator may con-
sist of a pair of arms located on opposite sides of
the carrier 18 and the roller 32 may be positioned
between the arms. Each arm is provided with
an offset apertured ear 33 into which the lower
end of tension springs 34 are hooked. The up-
per end of the tension springs 34 are secured to
& transverse pin 35§ carried by a main operating
means in the form of a pair of levers 36 pivoted
at their lower ends on the pivot pin 31. The up-
per ends of the levers or main operating means
38 are joined by means of a transverse pin 38
which may be connected by means of links 39 to
rock arms 40.

When the circuit breaker is mounted within
a transformer casing 41 as shown in Figure 6, it
may be mounted directly upon the upper end of
the transformer indicated generally at 42. The
rock arms 40 are carried by means ol a rock
shaft 43, one end of which projects out of the
transformer casing and is provided with an oper-
ating handle 44. If desired, a stop 45 may be
provided for limiting the closing motion of the
handle.

It is to be noted that the pivot pin {7 is mount-
ed almost directly below the pivot pin 30, which
latter joins the actuator 29 to an intermediate
portion of the carrifer 16, In this way the up-
ward direct pull of the springs though it is trans-
mitted to the carrier does not have any appreci-
able effect in increasing the contact pressure be-
tween the extreme hook portion (9 of the actua-
tor and the latch 20. However, it is to be noted
also that the positicn of the ears 33 with refer-
ence to the pivot pin 31 is such that the actuator
constitutes a bell crank lever having a relativsly
short effective arm to which the springs 34 are
attached and a relatively longer arm, namely, the
main body portion of the actuator, to which the
carrier is pivotally attached. In this way sub-
stantially the entire force biasing the carrier to-
wards open position, as shown in Figure 3, is that
due to the bell crank action of the actuator and is
not primarily due to the direct pull of the springs
34. The dot and dash line 46, see Fgure 1, shows
the path followed by the pin 30 when the carrier
8 is released and it will be seen that there is
scarcely any rise of the pin 30 from its normal
position shown in Figure 1 when it travels along
the arc 46. Consequently it is immediately seen
that, as stated above, the direct upward pull of
the springs 34 produces at most only an ex-
tremely slight pressure of the actuator against
the latch 20 and thus minimizes friction.
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In certain prior constructions it has been the
practice to have the direct pull of springs cor-
responding to the springs 34 transmitted directly
to the actuator and through the actuator directly
to the latch. Considerable friction occurred and
consequently a relatively large force had to be
exerted to release the latch. However, by means
of the construction hereinabove set forth, it is
apparent that friction is minimized at the latch
and only a very small force is required to release
the latch. As a matter of fact, varying the rela-
tive distance of the ears 33 from the center of the
pin 31 and the length of the other effective arm
of the actuator from the pin 31 to the pin 30 will
determine the amount of pressure exerted by the
actuator upon -the latch 20.

Upon a further examination of Figure 1 it is
to be noted that & peculiar action takes place.
The spring 34 keeps the pin 31 from moving to
the right when the parts are in the position
shown in Figure 1 and the thrust on the pin 30

urging the actuator towards counterclockwise’

motion is much smaller than the pull of the
springs towards the left which tends to hold the
pin at the extreme left-hand end of the slot 1.

When it is desired to manually open the cir-
cuit breaker, the main operating means 36 is
rocked .in a clockwise direction to the position
shown in Figure 2 and carries the line of pull
of the springs 34 to the right of the pin 30. The
actuator is consequently given an extremely quick
counterclockwise rotary motion and suddenly
opens the circuit breaker. When it is desired to
close the circuit breaker, the main operating
means 36 is rocked from the position shown in
Figure 2 to the position shown in Figure 1 and
the line of pull of the springs 34 passes to the
left of the pin 308 and consequently the actuator
closes the circuit breaker with a quick action.

When overload occurs, the condition responsive
means, such as the bi-metallic thermostatic
member 6, warps downwardly and trips the latch
20, thus releasing the carrier 16. The carrier 16
is biased towards counterclockwise motion in the
manner hereinabove described and rocks to the
position shown in Figure 3, thus carrying the
pin 30 from the right-hand side of the line of
pull of the springs 34, see Figure 1, to the left-
hand side thereof so that the actuator is caused
to execute a quick counterclockwise motion to
thus open the circuit breaker with a quick mo-
tion, The speed of opening of the circuit breaker
is not dependent upon the speed of motion of the
carrier but is dependent upon the speed of mo-
tion of the actuator. This actuator may be made
very light and the springs 34 may be made suffi-
ciently strong to cause the actuator to execute
an extremely quick motion to open the circuit
breaker, :

It is to be ncted that in both manual opera-
tion and automatic operation the same actuator
is. employed to operate the switch operating
means 8. It is also to be noted from reference
to Figure 1 that the actuator 28 rocks slightly
past center and thus locks the circuit breaker
closed.

Tt is to be noted from reference to Figure.2
that the pin 35 engages the cam surface I8 of
the carrier 16 and thus acts to limit the clock-
wise rotation of the main operating means 36.
If desired, a pin not shown may be carried by
the walls I4 to limit the counterclockwise mo-
tion of the main operating means 36 or if de-
sired the stop 45, see Figure 7, may be employed
for this purpose.

(4]
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After the circuit breaker has been automatically
tripped, it is reset by.rocking the main operat-
ing means 36 to the right from the position shown
in Figure 3. Upon examination of Figure 3 it
will be seen that the pin 35 engages the cam sur-
face I8 of the carrier 16 and rocks the carrier
to the position shown in Figure 2. If the thermo-
static element 6 has cooled sufficiently, latching
will occur, the cam surface 25 of the carrier 16
riding beneath the cam surface 24 of the latch
20. On the other hand, if the thermostatic ele-
ment has not cooled sufficiently, latching will not
occur and no jamming or binding of the parts
can occur as the latch is merely held clear of the
portion 19 of the carrier 16.

After the carrier has been relatched follow-
ing an overload, the e¢ircuit breaker is closed by
rocking the main operating means 36 from the
position shown in Figure 2 to the position shown
in Figure 1,

It is to be distinetly understood that if desired
the pivot pin (T may be mounted directly be-
neath the pivot pin 30 or may be mounted slightly
to the left of the pivot pin 30 as shown in Fig-
ure 1. .

It will be seen that a circuit breaker has been
provided which has a quick opening stroke
whether manually or automatically opened and
which has a quick closing stroke when manually
closed. It will also be seen that heavy contact
pressure is provided though the circuit breaker
may be operated by means of a relatively small
force and that this heavy contact pressure is
maintained up to the instant that the circuit
breaker is quickly opened either automatically or
manually.

If the circuit breaker.is mounted in the man-
ner shown in Figure 6, it may be mounted below
the oil level indicated by the line 41. Under these
conditions the thermostatic member may be
heated not only by the current passing there-
through but also by the general heat of the oil.
The purpose of this is to allow the thermostatic
element to respond not only to a relatively sud-
den overload but to allow it to respond to the
gradual rise of temperature of the oil which would
result from a small and prolonged overload due
to the heating of the transformer itself. Thus
there may be afforded the double protection of
opening the circuit breaker under the influence of
an overload of reasonable magnitude or the open-
ing of the circuit breaker from a prolonged small
overload due to the heating of the transformer.
Tt is obvious also that if desired the main current
need not pass through the thermal member and
the thermal member could then respond merely
to the heat of the oil or the oil level could be
so regulated that it is below the thermal member
and then the thermal member would respond
merely to the heat of the current passing there-
through.

The circuit breaker may be mounted in any
suitable manner as hereinabove stated. For ex-
ample, it may be arranged for wall mounting.
In that event the circuit breaker is mounted
within a casing or box 48 which may be provided
with a slotted rounded portion 49 through which
a handle 36’, which may be of insu’ating ma-
terial, may project, the handle being directly car-
ried by the main operating means 36 hereinbe-
fore described. .

Referring to the wiring diagram shown in Fig-
ure 9, it will be seen that the secondary 50 of
the transformer 42 may be connected to one arm
of the bi-metallic thermostatic member 6, the
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other arm of which is connected to the stationary
contact |,

Any suitable form of condition responsive
means may be employed. For example g solenoid
type of condition responsive means may be em-
ployed as shown in Figure 10 and may comprise
the solenoid 61 adapted to raise the plunger §2 on
overload. The plunger 82 is designed to rock the
lever 83 which carries the adjusting screw 21’
corresponding to the screw 27 hereinbefore de-
scribed, the screw 21’ being adapted to trip the
latch as previously described.

Any suitable time delay means may be provided.
For example, the plunger §2 may be provided with
8 piston 84 which is mounted within the cylinder
55, such cylinder being provided with apertures
for the flow of fluid. A suitable spring 56 is pro-
vided for returning the plunger to its lowest posi-
tion. : :

It is apparent that the value of the condition to
which the circuit breaker may respond may be
determined by the setting of the adjusting screw
21 of Figure 1 and 21’ of Figure 10,

The purpose of the time delay means such as
shown for instance in Figure 10 is to prevent the
circult breaker from suddenly opening for any
sudden or extremely transitory overload for in-
stance, but to allow the circuit breaker to open
as promptly as desired for an overload for a period
longer than that for which the circuit breaker is
designed.

Other time delay means could, of course, be
employed and it is to be distinctly understood
that the circuit breaker could be made to respond
to over or under voltage, overload, phase reversal,
or any other desired condition.

It is to be understood that the circuit breaker
may be mounted in any desired position and ref-
erences hereinabove to a pivot point being posi-
tioned below another pivot point are not intended
as limiting but are merely intended to give the
relative position of the parts.

It will be seen that a circult breaker has been
provided which is of extremely simple construc-
tion, in which the same actuator is employed for
operating the switch operating means whether
the circuit breaker is operated manually or auto-
matically. It will be seen further that very little
force is required to be exerted by the condition
responsive means as friction has been minimized
by preventing a heavy pressure on the latching
parts due to the direct pull of the spring means,
but instead the biasing action due to the spring
means is transmitted through the bell crank con-
struction of the actuator so that the force exerted
at the latch means is greatly minimized and may
be predetermined and may be of any value de-
sired, depending on the design of the apparatus.

The circuit breaker chosen for illustration is a
single switch unit type but obviously as herein-
before stated the circuit breaker may be either a
single or a muiltiple switch type without depart-
ing from the spirit of this invention.

Although this invention has been described in
considerable detail, it is to be understood that
such description is intended as illustrative rather
than limiting, as the invention may be variously
embodied and is to be interpreted as claimed.

I claim:

1. A circuit breaker comprising switch means
and switch operating means for opening and
closing the switch means, a pivoted carrier, an
actuator having one end pivoted to said carrier
and having a free end slidably engaging said
switch operating means, movable main operat-

8
ing means, over center spring means operatively
connecting said main operating means to a point
on sald actuator spaced laterally from the effec-
tive axis of said acuator in a direction away from
the point about which said carrier is pivoted, said
actuator constituting a bell crank lever biasing
said carrier towards motion due to the bell crank
action of said actuator, and condition responsive
means normally restraining said carrier against
motion and releasing sald carrier upon the oc-

. currence of & predetermined condition, said car-

18

30

35

45

70

7

rier when said circuit breaker is closed and when
sald carrier is released moving the pivot point of
said actuator across the line of pull of said spring
means. . )

2. A circult breaker comprising switch means
and switch operating means for opening and clos-
ing the switch means, a pivoted carrier, an actu-
ator having one end pivoted to said carrier and
having a free end slidably engaging said switch
operating means, movable main operating means,
spring means operatively connecting said main
operating means and said actuator and coacting
with said actuator to bias sald actuator towards
rotation about its free end to thereby bias sald
carrier towards rocking motion, said actuator
being arranged to normally exert a direct thrust
against sald carrier substantially longitudinally
of said actuator and along a line passing ap-
proximately through the point about which said
carrier is pivoted, said main operating means be-
ing adapted to move said spring means to oppo-
site sides of the pivoted end of said actuator to
open and close said switch means, and condition
responsive means releasably latching sald carrier
against motion.

3. A circuit breaker comprising switch means
and switch operating means for opening and clos-
ing the switch means, a pivoted carrier, an actu-
ator having one end pivoted to sald carrier and
having a free end slidably engaging said switch
operating means, movable main operating means,
spring means operatively connecting said main
operating means and said actuator and coacting
with said actuator to bias said actuator towards
rotation about its free end to thereby bias said
carrier towards rocking motion, said main oper-
ating means being adapted to move sald spring
means to opposite sides of the pivoted end of said
actuator to open and close said switch means,
and condition responsive means releasably latch-
ing said carrier against motion, said carrier when
released by sald condition responsive means be-
ing arranged to move the pivoted end of said
actuator across the line of pull of said spring
means. .

4. A circuit breaker comprising switch means
and switch operating means for opening and
closing the switch means, a pivoted carrier, an
actuator having one end pivoted to said carrier
and having a free end slidably engaging sald
switch operating means, movable main operating
means, spring means operatively connecting said
main operating means and said actuator, said
main operating mesans being adapted to move
sald spring means to opposite sides of the pivoted
end of said actuator, said spring means blasing
said carrier towards rocking motion, the thrust
from sald spring means through sald actu-
ator being applied to said carrier approximately
In line with the pivot point of sald carrier when
said switch means is closed and said carrier is in
its normal position, and condition responsive
means releasably latching sald carrier against
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5. A switch construction comprising switch -

means and switch operating means for opening
and closing said‘switch means, an actuator hav-
ing a pivoted end and having a free end slidably
. engaging said switch operating means for actu-
ating said switch operating means to open and
close said switch means, movable main operat-
ing means, spring means operatively connecting
sald main operating means with the free end of
sald actuator, said main operating means being
. effective to move said spring means to opposite
sides of the pivoted end of said actuator, and
means arranged to automatically move the piv-
.oted end of said actuator across the line of pull
of said spring means.

6. A switch construction comprising switch
means and switch operating means for opening
and closing said switch means, an actuator hav-

10
towards rotation about its free end to thereby bias
sald carrier towards rocking motion, said main
operating means being adapted to move said
spring means to opposite sides of the pivoted end
of sald actuator to open and close said switch

" means, condition responsive means releasably

10

15

ing a pivoted end and having a free end slidably .

engaging said switch operating means for actu-
ating said switch operating means to open and
close said switch means, movable main operating
means, spring means having at least its major
portion located on one side of said switch oper-
ating means and operatively connecting said
main operating means with the free end of said
actuator, said main operating means being ef-
fective to move said spring means to opposite
sides of the pivoted end of sald actuator, a carrier
pivoted on the side of said switch operating means
opposite said spring means and having an inter-
mediate portion pivotally carrying said actuator
at the pivoted end of said actuator, said inter-
mediate portion being located on the same side of
said switch operating means as said spring means,
said carrier being biased towards rotary motion
and arranged to carry the pivoted end of said
actuator across the line of pull of said spring
means, and latch means releasably holding said
carrier against motion.

7. A circuit breaker comprising switch means
and switch operating means for opening and
closing the switch means, a pivoted carrier, an
actuator having one end pivoted to said carrier
and having a free end slidably engaging said
switch operating means, movable main operating
means, spring means operatively connecting said
main operating means and said actuator and co-
acting with said actuator to bias said actuator
towards rotation about its free end to thereby
bias said carrier towards rocking motion, said
actuator being arranged to normally exert a
direct thrust against said carrier substantially
longitudinally of said actuator and along a line

passing approximately through the point about

which said carrier is pivoted, said main operating
means being adapted to move said spring means
to opposite sides of the pivoted end of said actu-
ator to open and close said switch means, con-
dition responsive means releasably latching said
carrier against motion, and means operatively
connecting said main operating means and said
carrier to reset said carrier when said main oper-
ating means is moved to switch open position after
release of said carrier by said condition respon-
sive means.

8. A circuit breaker comprising switch means
and switch operating means for opening and
closing the switch means, a pivoted carrier, an
actuator having one end pivoted to said carrier
and having a free end slidably engaging said
switch operating means, movable main operating
means, spring means operatively connecting said
main operating means and said actuator and
coacting with said actuator to bias sald actuator
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latching said carrier against motion, sald carrier
when released by said condition responsive means
being arranged to move the pivoted end of said
actuator across the line of pull of said spring -
means, and means operatively connecting said
main operating means and said carrler to reset
sald carrier when sald main operating means is
moved to switch open position after release of
said carrier by said condition responsive means.

9. A circuit breaker comprising switch means
and switch operating means for opening and
closing the switch means, a pivoted carrier, an
actuator having one end pivoted to sald carrier
and having a free end slidably engaging said
switch operating means, movable main operat-
ing means, over center spring means operatively
connecting said main operating means to a point
on sald actuator spaced laterally from the ef-
fective axis of said actuator in a direction away
from the point about which said carrier is pivoted,
said actuator constituting a bell crank lever bias-
ing said carrier towards motion due fo the bell
crank action of said actuator, and condition re-
sponsive means normally restraining said carrier
against motion and releasing said carrier upon
the occurrence of a predetermined condition, said
carrier when sald circuit breaker is closed and
when said carrier is released moving the pivot
point of said actuator across the line of pull of
sald spring means, said pivoted carrier having a
cam portion and said main operating means hav-
ing a portion adapted to engage the cam portion
to reset said carrier when said main operating
means is moved to switch open position after re-
lease of said carrier by said condition responsive
means. '

10. A circuit breaker comprising switch means
and -switch operating means for opening and
closing the switch means, a pivoted carrier, an
actuator having one end pivoted to said carrier
and having a free end slidably engaging said
switch operating means, movable main operat-
ing means, over center spring means operatively
connecting said main operating means to a point
on sald actuator spaced laterally from the ef-
fective axis of said actuator in a direction away
from the point about which said carrier is piv-
oted, said actuator constituting a bell crank lever
biasing sald carrier towards motion due to the
bell crank action of said actuator, and condi-
tion responsive means including latch means nor-
mally restraining said carrier against motion and
releasing said carrier upon the occurrence of a
predetermined condition, sald carrier when said
circuit breaker is closed and when said carrier is
released moving the pivot point of said actuator
across the line of pull of said spring means, the
pivot point of said carrier and the pivot point of
said actuator being arranged with reference to
said spring means so that the major pressure
exerted on said latch means by said carrier is
due primarily to the bell crank action of said
actuator and is relatively free from pressure due
to the direct thrust from sald spring means.

11. A circuit breaker comprising switch means
and switch operating means for opening and
closing the switch means, a pivoted carrier, an
actuator having one end pivoted to said carrier
and having a free end slidably engaging said
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switch operating means, movable main operat- dependent on the

ing means, over center spring means operatively
connecting said main operating means to a point
on sald actuator spaced laterally from the ef-
fective axis of said actuator in a direction away
from the point about which said carrier is piv-
aoted, sald actuator constituting a bell crank
lever biasing sald carrier towards motion due to
the bell crank action of sald actuator, and con-
dition responsive means normally restraining
sald carrier against motion and releasing said
carrier upon the occurrence of a predetermined
condition, said carrier when sald circuit breaker
is closed and when sald carrier is released moving
the pivot point of said actuator across the line of

pull of said spring means, the speed of opening

the switch means on automatic release being in-

dependent of the speed of the carrier and being

10

15

12
speed of operation of the
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