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- 40 Claims.

This application relates to circuit breakers.

For a detailed understanding of the circuit
breakers herein disclosed, reference should be
had to the appended drawings. In these draw-
ings,

Figs. 1-10 show a two spring embodiment, and

Figs. 11-20 show a single spring embodiment.

Specifically,

Fig. 1 is a plan view of a twin breaker par-
tially cut away on line {—1 of Fig. 2;

Fig. 2 is a cut-away elevation view of the paris
in “On’ or closed circuit position;

Fig. 2a is a section on line 2a—2a of Fig. 2;

Fig. 3 is a view like Fig. 2 hut showing the parts
in-the “Off” or open circuit position;

Fig. 4 is a similar view showing the parts in
“Tripped” or overload released position;

Fig. 4a is a section on line 4a—4a of Fig. 4;

Fig. 5 shows the parts during the first portion
of the relatching movement;

Fig. 6 is a composite view showing moving parts
of the breaker;

Fig. 7 shows a modified form of construction:

Figs. 8-10 are views liks Figs. 1-2-2a of an-
other modification: )

Fig, 11 is a top plan view of a circuit breaker:

Fig. 12 is a front view, with cover removed for
purposes of clarity, showing the parts in closed
circuit position;

Figs. 13 to 16 are fragmentary details;

Fig. 17 is a front view like Fig. 12 but showing
the parts in the open circuit position following
manual operation;

Fig. 18 is a view like Fig. 17 but showing the

" parts in open circuit position following an auto-
matic overload release movement of the parts:

Fig. 19 is a front view of the casing of the
breaker, with cover removed; ‘

Fig. 20 is a section on line 20—20 of Fig. 19
but showing the cover in place.

The two spring breaker—Figs. 1-10

These figures of the drawings show a twin cas-
ing 10 having compartments |1, each containing
and closed by a rocker type'cup shaped handle
or actuator 12 mounted on a pivot 14 and hav-
ing in its inside walls V-contour notches 16 whose
apexes receive the ends of a pin 17 fixed to and
forming part of a contact cradle or contact op-
erating bar or arm 18 having a contact 19 mat-
ing with a stationary contact 20 mounted on the
terminal connector 20a. The handle is biased
by a leaf spring 2§ whose upper end 22 engages
lugs 23 formed on the lower edges of the handle
{2 and whose lower end is seated in and is se-
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cured to the floor of a seat or block 24 of the

-compartment floor 25. Integrally secured to the

cradle (8 at its contact end is a bimetal latch
26 connected by a flexible lead 27T to a terminal
connector 28. The free end of the latch coop-
erates with a latching portion in the form of an
abutment 29 within the handle and secured to a
wall thereof by a rivet 29a to latch the cradle
and the handle to each other, releasably. The
edge of the floor block is formed as a stop 30.

A guide pin 3( in the free end 32 of the cradle
is adapted to engage and ride against the inner
walls of the handie for guiding the cradle in its
movement with respect to the handle.

In addition to the actuator biasing spring 21
there is provided an overload release tension
spring 33 having its ends connected respectively
to the cradle at 34 and to the handle at 35.

Operation

On: Fig. 2.—Spring 21 urges the handle and
cradle, latched together as a unit by the engage-
ment of latch 26 with abutment 29, to rotate
clockwise around pivot I4; stopping is assured
by the contact engagement at 19—20.

Off: Fig. 3~~When the left end of handle {2
is pressed down, the handle and cradle rotate
counterclockwise as a unit around pivot {4, the

- parts stopping when the contact end of the cradle
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engages stop 30 of the compartment floor block.
Snap action is provided by the spring 21 riding
on the hill and valley cam 23 of the handle.

Return to the “On” position of Fig. 2 is accom-
plished merely by pressing down on the right end
of handle 12 to cause lug 23 to cross over the
hill of spring 2! whereupon spring 21 will give a
snap movement to the handle and the parts asso-
ciated and moving therewith.

Trip: Fig.- 4—When the latch 26 warps out
from under abutment 29 on handle 12, spring
33 pulls the cradle and latch upwardly and fur-
ther into handle 12, the cradle rocking counter-
clockwise on pin 1T as a journal, to open the
circuit. This action will take place even if the
handle be held.

Relatch: Fig. 5 and Fig. 3.—Relatch is accom-
plished manually by pressing down on the left
end of the handle; in the early part of the move-
ment, the left end of the cradle will engage stop
30 to terminate movement of the cradle and latch,
(Fig. 5.) Further pressing down of the handle to
the position of Fig. 3 causes abutment 29 to pass
beyond the free end of the cooled latch 26 to
complete reset or relatch.

It will be observed that spring 2f functions
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only on manual operation and that spring 33

functions only on overload release. In this way,
prolongation of the life of the breaker is assured
because the spring action .is provided by two
_ springs working at different times, rather than
by one spring only. -

The manual operation spring may be formed
as shown at 2{e¢ in Fig. 7 in which case the upper
part 22¢ of such spring will cooperate with
notches 23a¢ formed in the lower edges of the
handle and the lower end of the spring will co-
operate with notches formed in the compartment
floor block. :

Tt will also be observed from Figs. 8-10 that
the pin 31 may well be formed as a screw thread-
ed into the part 32 of the cradle 18, One end
of the screw will be formed as & slotted head.

The other end of the screw will be squared off’

to abut the inner wall of the handle 12. Ad-
justment of the screw 31 in part 32 of cradle {8

may be effected for calibrating the relative posi--

tion of the bimetal 26 and the abutment 29 with
respect to which the bimetal 26 warps.

Tt will also be observed that the use of the
rocker type handle, such as the handle 12 herein
disclosed, is of considerable advantage, as con-
trasted with the tumbler type handles now in
use. When a tumbler type handle is gripped by
the operator, the projecting end of the handle
is surrounded by the fingers of the operator and
although he may push on the handle with some
of his fingers, others of his fingers may act to
retard movement of the handle and this may
happen without any deliberate attempt on the
part of the operator to retard free movement of
the handle. In the case of a rocker type handle,
such as the one here indicated, no matter how
the operator exerts his force against the handle,
he will do nothing. more than push one end of
the handle and will at no time retard the move-
ment of the handle, unless of course the operator
deliberately attempts to restrain or retard move-
ment of the handle. . i

By the use of a rocker type handle, quick make
and break is obtained even though an extremely

" simple operating mechanism is employed, where-
as in the case of ‘tumbler type handles, due to
the probability that manipulation of the handle
by the operator will tend to retard movement of
the handle to some extent, complicated operating
mechanisms are necessarily employed to provide
quick make and break and. overcome such re-
tarding tendency.

The single spring breaker—Figs. 11—2Q
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The figures of the drawings show a circuit

bieaker having a single spring 2le replacing the
two springs 21 and 33 of the two spring breaker
previously described. The single spring engages
the arm between the handle pivot and the piv-
otal interconnection of the handle and arm for
providing all of the desired spring forces. That
spring, in closed circuit position, biases the arm
counterclockwise on its pivot and the handle
clockwise on its pivot; and in open circuit posi-
tion biases both the arm and the handle counter-
clockwise on their pivots.

This embodiment is also provided with an in-
dicator block shown in these figures which could
be as well provided on the two spring breaker if
desired. :

Referring now to Figs. 11-20 of the drawings,
it will be seen that the circuit breaker therein
shown comprises a casing including a one piece
molded insulation body 10b having a back, a bot-
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tom, and two ends, with an open front and top.
The front is adapted to be closed by a flat insu-
lation front plate f1 secured thereto by means of
bolts or rivets passing through holes of the body
and cover., Within the casing and closing the
top is a rocker type cup shaped or hollow casing
which forms an actuator or handle 12 having on
its front and back walls lugs 14b seated in corre-
sponding recesses f4c in the front and back of
the casing to form a pivotal mounting for the
handle.. On the inside of the handle walls are
formed facing grooves I6b opening to the lower
edge of the handle and receiving the ends of a |
pin i1 fixed to and forming part of a contact
arm or bar or cradle 18b having a contact (8D
mating with the stationary contact 200 mounted -
on the end of a terminal connector 20c which
passes through an end wall of the casing. For
biasing the contact arm or cradle there is pro-
vided a leaf spring 21 whose upper end is notched
to receive the notched part 22b forming the end
of a portion 23b extending downwardly from the
cradle or contact arm 18b.

The lower end of the spring seats in a notch
24b of a block 25b integral with the casing body.
Integrally secured to the cradle 18b near its con-
tact end 19b is a bimetal latch 26b connected by
a flexible lead 27b to a terminal connector 28D
on and exposed at the other end of the casing.
The free end of the latch, which is hent over as
indicated, cooperates with a metallic abutment
insert 295 fixed to the handle near an end there-
of and at the lower open edge of the handle

_ whereby the latch may operate to latch the cradle

and the handle to each other releasably. The
side 300 of the block 25b forms a stop for that
portion of the cradle which carries the con-
tact 19b. .

A guide pin 31b in the free end of the cradle
is adapted to engage and ride against the inner
surfaces of the handle for guiding the cradle in

-its movement with respect to the handle.

-A pin 32b passes through -the handle in’ line
with and to form a stop for a replaceable and
readily removable block 33b of insulation having
the breaker rating marked on its upper end and
disposed within a slot 345 in the upper or closed
surface of the handle near an end thereof, and
in the lower end of the block is formed 4 slot
35b receiving one end of a flat leaf U-shaped
spring 36 whose bight is positioned near a lug
31 formed on the cradle 180 and the other end
of the spring seats within a notched portion 38
on the inside of the upper surface of the handle.

An insulating shield 39 formed of a strip of
fiber having slots 89¢ at its ends covers the con-
vex surface of the spring 21b to prevent electrical
contact between the spring and the flexible lead -
27b, the shield being held on the spring by lugs
40 of the spring projecting through the slots of
the shield. ' :

On the inside of the casing there is provided
a boss #1 which is adapted to be engaged by the
lower edge of the handle whereby its motion
may be limited and which also operates to pre-
vent the spring 21b from accidentally jumping
out of the casing. )

The upper or closed surface of the handle is
formed with a transverse slot 42 having under-
cut ends 423 as indicated to provide a surface
against which may be mounted a circuit indi-
cation card 44, the ends of the card being re-
ceived in the ends 43 of the handle slot and the
resilience of the card, or of its cover if one be
used, helping to retain the card in place on the
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handle. The sides of the casing are extended
beyond the upper surface of the handle as at
45 near the card to prevent the card from sliding
out of the handle sidewise.

Vents 46—471 communicate the arc chamber
part 48 of the interior of the casing with the
outside near the contacts. One of the vents,
46, provides a tortuous path from the lower part
of the arc chamber 48 past the block 25 and out
through the bottom of the casing.” The other
vent, 41, goes through the end wall to communi-
cate the arc chamber with the outside at the
end wall, A U-shaped fiber shield 50 having its
bight 51 against the back of the casing and hav-
ing its sides 52 and 53 disposed one against an
end wall of the casing and the other against the
stop surface 30b of the block 25b helps prevent
the arcs from adversely affecting the casing body
i0b which is formed of one piece. The front plate
{i{b of the casing consists of nothing more than
a fibrous sheet and since this material, unlike
molded insulation, is not hurt by arcs there is
no necessity for shielding the plate {1b.

Operation

Spring 21b urges the handle and cradle, latched
together as a unit by the engagement of the
latch 26b with abutment 29b, to rotate clockwise

around pivot 14b; stopping is assured by the butt -

pressure contact engagement at {3—20.

When the left end of handle 12b is pressed
down, the handle and cradle rotate counterclock-
wise as & unit around pivot {4b, the parts stop-
ping when the contact end of the cradle en-
gages stop 30b of the compartment fioor block
25b. Snap action is provided by the line of action
of spring 2ib crossing pivot 14b.

Return to the “On” position is accomplished

3

spring, whereby it will provide a snap force for
the movable contact at least in the final part of

. each movement of the movable contact. The
< spring 21b will establish and maintain contact

b

10

= pressure in the closed circuit position at con-

tacts 19b—20b and also provides a spring stress
where latch 26b engages abutment 28b of the
handle when the parts are in closed circuit posi-
tion and thus provides a trip release bias on the
movable contact whereby the latter will move
automatically to open vcircuit position in the
event of a release at the latch connection 26—
29b.

It will also be seen that movement of the
handle, when the latch connection 26b—29b
holds, positively causes movement of the contact
without depending for the contact movement
upon the tensioning of the spring 21b and wait- -
ing for that spring to throw the contact to its
desired position. .

However, despite the fact that the handle

- provides positive actuation for the contact, the

- handle also moves to tension and shift the spring
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merely by pressing down on the right end of |

handle 12b to rotate the handle and cradle.clock~
wise on pivot 14b; the line of action of spring
2{b will cross the pivot to give a snap movement
to the handle and the parts associated and mov-
ing therewith.

When the latch 26b warps -out from under
abutment 29b on handle 12b, as on overload,
spring 21b pushes the cradle and latch upwardly
and further into handle 12b, the cradle rocking
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counterclockwise on pin 1Tt as a journal, to open - .

the circuit. This action will take place even if
the handle be held. :

At the same time lug 37T will push spring 36
and block 34b upwardly to indicate that there
has been a trip release movement of the parts.

Reset or relatch is accomplished manually by
pressing down on the left end of the handle, with
the start of the reset operation taking place at
a time when the contact end at 19 of the cradle
18b abuts the stop 30b. The pressure on the left
end of the handle will be transmitted onto the
cradle 18b at pins 1Tb and thus the cradle will
rotaté clockwise with the engagement of the
cradle at stop 30b forming a fulcrum for the
cradle; meanwhile the right end of the handle
will move upwardly due to the pressure on the
left end.of the handle pivoting around its pivot
14b. Thus the right end of the cradle will move
downwardly and the right end of the handle
- will move upwardly and after a time the abut-
ment 29b of the handle will pass beyond the free

end of the cooled latch 26b tapered for this pur-

"pose, to complete the reset, with the cradle once
more latched to the handle.

It will be seen that the spring 21b, the only
operating spring for the device, is an overcenter
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whereby snap action in the final part of the
movement and contact will be assured.

The latch connection 26b—29b, when estab-
lished, creates a unit of parts 12b—18b and that
unit moves without relative motion of the parts
thereof for manual actuation. For overload re-
lease, however, with the latch connection de-
stroyed, the contact is moved by the spring free

- of the handle 12b, there being no unit of contact

{8b and handle 12 at this time, and thus the
desired trip free action is insured.

The indicator 34b forms part of the handle
and at all times moves with it. Like any other
part of the handle, however, it may be held
without interfering with free movement of the
contact from the closed circuit position in the
event of latch release due to overload. If held, it
will not function to indicate but at the same time
it will not interfere with circuit opening, 1If
not held, or if released, it will then assume its
indicating position.

After an overload release of the parts, the
handle (2b may be moved to relatch itself at
29b—26b to the movable contact without, how-
ever, causing that movable contact to assume
its circuit closing position. .

The actuator or handle is mounted on a fixed

pivot {4b and in turn provides a pivotal mount-
ing at 16b—11b for the contact which is again
connected to the actuator by the releasable latch
connection 265—28b and thus the actuator forms
the entire support and mounting for the contact
as well as for the latch which is integrally se-
cured to and forms part of the contact. The
spring 21b, acting on the unit, consisting of the,
actuator and the contact and acting on the con- -
tact alone when it is no longer latched to the
actuator, reacts on a part remote from the handle,
namely the breaker casing, so that it may func-
tion independently of the handle.
" The spring 21b functions to maintain contact
pressure when the parts are in closed circuit
position but in addition to maintain the parts
in the open circuit position once the parts have
been moved to that position.

An important feature is the fact that the pivot
for the handle is not concentric with the pivot
|Tb for the contact but is spaced therefrom with
the spring 2(b disposed between the pivots {4b
and 17b. The relation of these two pivots with
respect to the spring determines the relative con-
tact pressure and latch engagement pressure.
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As shown here, the moment arm of spring 21b
about pivot 14b, establishing contact pressure, is
considerably greater than the moment arm of
spring 21b about pivet 17b, establishing latch

pbressure, and consequently the contact pressure.

is considerably greater than the latch pressure.

The connection between the contact and the
actuator at pivot 17b is in the form of a slot.
Thus, if pressure be. applied. improperly at the
right end of the handle 12, Fig. 12, that pressure
will not deflect bimetal 260 downwardly and
injure it but instead will rock the handle 12b
slightly on its pivot {4b and at the same time
slide abutment 290 along the edge of himetal 26b
to take up the slight travel of the handle in
response to the improper. pressure on it, and
this arrangement prevents injury to the bimetal,

The parts herein disclosed are so constructed
that calibration and adjustment may be made
before the parts are assembled whereby inier-
changeability of assembly is assured. The end
of the latch is properly located with respect to
the ends of pin 3{b during the manufacture of
the sub-assembly 186—26b. The abutment 29
is agcurately located with respect to the interior
surface or walls of the handle 12b when insert
29 is embedded in the handle. The length of
pin 31b is accurately adjusted to the distance
between the intericr walls of handle 125, both
distances being held to close limits. Thus know-
ing that. these two distances are held to close
limits and that latch 260 is properly located with
respect to the ends of pin 3ib and insert 29b
is properly located with respect to the inner di-
mensions of the handle, assurance may be had

that when the cradle. {8b—26b is disposed within

the handle, pin 216 will not only function as a
guide for the moving end of the cradle, but in
addition will insure the proper and desirable
amount of overlap of the end of latch 26b on the

- 2,330,237

relatching of the arm and actuator the arm as
well as the actuator is caused.to move. The arm
pivots on an abutment to rotate in a clockwise

- direction while the actuator is rotating counter-
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abutment 290 to insure accurate adjustment of

the parts.

It will also be observed that the breaker cas-
ing, being open sided, facilitates the assembly of
the parts therein and with respect to one another.

The rocker handle herein disclosed is of par-
ticular importance inthis type of breaker where-
in there are numerous forces and operating char-
acteristics, namely forces which insure contact
pressure in- closed circuit position, which insure
open circuit movement of the contact on over-
load, and which insure snap action on manual
actuation, and which insure positive actuation of
the contact by the handle plus simultanecus
shifting and stressing of the overcenter spring.
In this type of breaker a rocker handle has been
found to give a peculiarly satisfactory response
to the hand of the user or operator of the device,

The interrelation of the various points 14, 11,
22, 29, and {9 may be reviewed as follows:

In the closed circuit position point 22 is be-
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tween handle pivot {4 and contact |9, whereas in -

the open circuit position handle pivot 14 is be-
tween spring point 22 and contact 19, the shift-
ing-of . these various points and particularly of
the spring point 22 being the overcenter action
that determines the position of the unit {8—I2
and that supplies contact pressure at i9; spring
point 22 is between arm pivot {7 and latch point

29 in order to supply the overload release bias;
as a result spring point 22 is located between
handle pivet 14 and the arm pivot I7.

Now referring to both types of breakers here’

shown:
It will be observed that in the resetting or
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clockwise on its pivot. - Thus the latching ends
of the arm and actuator will scissors past each
other until they interlatch once more.

The spring 2i opposes handle movement from
the “On” towards the “Off” position at least until
the spring reaches -overcenter, but this is true
only when there is a latch engagement. When
the latch engagement has been released, similar
movement of the handle for causing relatching
of the arm and handle will be opposed by the
spring but the latter will not shift overcenter and
the sole function of the spring at that time is to
maintain the arm and actuator in relative gs-
sembly and to maintain the actuator in the
breaker casing. Thus there is an altogether dif-
ferent feeling of resistance imparted to the hand
of the operator during the relatching operaiton
than the feeling of resistance he receives when
he rocks the handle for switching action, ‘

The biasing means shown (2§ and 33, or 2i
alone) functions not only to retain the arm in
its seated position with respect to the handle but
also fo retain the handle in assembly in the cas-
msg. - ;
The provision of lost motion at the pivotal in-
terconnection 16—17 is of importance, in that it
prevents overstressing of the latch at 29. Sup-
pbose a force were applied downwardly on the
handle {2 at the right end thereof when the latch
engagement is maintained and the circuit is
closed. - If there were no lost motion at {16—I1,
then there would be a considerable stress on the
latch at 29. However, because pivot. 17 can slide
downwardly in slot (6, a similar cause does not
create a similar result. Instead, the arm will
rotate on the stationary contact 20 as a pivot
and move relative to the handle with the pivot
17 sliding downwardly in the slot 16. This action
will continue until the lower edge of the handle,
at its right end, reaches the stop 41 which ter-
minates all movement of the parts.

The spring 36 between the arm 18 and the in-
dicator block 34 prevents mischievous interfer-
ence with the proper operation of the circuit
breaker on overload release. Assume a mis-
chievously applied force holds down the block
34.. This will not interfere with. free movement
of the arm (8 caused by the spring 21 alone, or
spring 33 alone, if the latch 26 releases, due to
the presence of the light spring 36 between the
arm 18 and the block 34. ' ‘

. When the circuit is closed, the biasing means

biases the arm 18 counterclockwise on its pivot
17 and at the same time biases the handle 12
clockwise on its pivot 14. Thus, when the cir-
cuit is closed, the rotative biases on parts 18—{2
are in opposite directions. However, when the
circuit is open, there is a bias on both the arm
18 and the handle 12 counterclockwise on their
respective pivots (T and 4.

Because the biasing spring 21 is arranged to be
of the overcenter type it is first stressed when
the handle is moved to and from open circuit
position, when the latch holds, and this stress,
as well as opposition to handle movement, con-
tinues until the overcenter position is reached, -
whereupon the spring relieves itself of stress and
snaps the handle, and with it the arm {8, to the
end of its stroke. :

This application is a substitute for my two ap-
plications, Serial No. 232,806, filed October 1,
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1938, allowed November 27, 1940, and Serial No.

302,783, filed November 3, 1939, allowed October
11, 1940; PFigs. 1-10 hereof correspond to Figs.
1-10 of application, Serial No. 232,806; and Figs.

. 11-20 hereof correspond to Figs. 1-10 of appli-
cation, Seriaf'No. 302,783,

" Now having described the two circuit break-
ers herein disclosed, reference should be had to
the claims which follow.

I claim:

1. In & manually operable automatically open-
ing circuit breaker, a handle having a slot in a
wall thereof, an indicator block in said slot and
adapted to be projected beyond the handle wall,
a light spring retaining the block against its be-
ing so projected, and means adapted to move on
overload and operatively connected to the block
only through the spring to project the block out-
wardly beyond the wall for overload release in-
dication.

2. In a circuit breaker having a stationary
member, an arm, an actuator pivotally mounted
at one point and pivotally connected to the arm
at another and different point, means releasably
latching the arm to the actuator at a third point,
and a biasing spring for the arm engaging it at
a point between the two first named points for

snapping it to rest on manual movement thereof, -

when the latch holds, and for moving it from the
stationary member, free of the actuator, on
latch release, said spring providing all of the
biasing forces for the movements of the arm,
the spring operating, when the parts are in
closed circuit position, to bias the arm and ac-
tuator in different rotative directions about their
pivots and, when the parts are in open circuit
position, to bias the arm and actuator in the
same rotative directions about their pivots.

3. In a circuit breaker having a stationary
member, an arm, a pivotally mounted actuator
therefor, the arm being pivotally mounted at
one point, means releasably latching the arm to
the actuator at a different point, and a biasing
spring for the arm arranged to move it from the
stationary member, free of the actuator, on latch
release, a biasing spring for the actuator ar-
ranged to snap it to rest on manual movement
thereof to closed circuit position, and to open
circuit position as well.

4, In a circuit breaker having a stationary
member, an arm, a pivotally mounted actuator
pivotally connected to the arm at one point,
means releasably interlatching the arm and ac-
tuator at another point, a biasing means for
snapping the arm to rest on manually initiated
movements thereof when the latch holds and for
moving it from the stationary member when the
latch releases, free of the actuator, said biasing
means operating, when the parts are in closed
circuit position, to bias the arm and actuator to
rotate as a unit around the actuator pivot, in one
direction, and operating, whewn the parts are in

open”circuit position, to rotate the arm and ac-.

tuator as a unit around thé actuator pivot, in an
opposite direction.

5. In a circuit breaker having a stationary
member, an arm, a pivotally mounted actuator
pivotally connected to the arm at one point,
means releasably interlatching the arm and
actuator at another point, a biasing means for
snapping the arm to rest on manually initiated
movements thereof when the latch holds and for
moving it from the stationary member when the
latch releases, free of the actuator, said biasing
means operating, when the parts are in closed
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circuit position, to bias the arm and actuator to
rotate as a unit around the actuator pivot, in one
direction, and operating, when the parts are in
open circuit position, to rotate the arm and
actuator as a unit around the actuator pivot, in
an opposite direction, the biasing means com-
prising a single spring direcily engaging the arm,
and providing all biasing forces required for arm
operation.

6. In a circuit breaker, a stationary member,
a pivotally mounted actuator, an arm pivotally
connected thereto at one point, means interlatch-
ing the arm and actuator at another point, a
biasing means for snapping the arm to rest on
all manually initiated movements of the actuator,
when the latch holds, and for moving it from the
stationary member, when the latch releases, free
of the actuator, said biasing means operating,
when the parts are in closed circuit position, to
bias the arm and actuator in different rotative

. directions about their pivots, and, when the parts
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are in open circuit position, to bias the arm and
actuator in the same rotative directions about
their pivots.

7. In a circuit breaker, a stationary member,
a pivotally mounted actuator, an arm pivotally
connected thereto at one point, means interlatch-
ing the arm and actuator at another point, a
biasing means for snapping the arm to rest on
all manually initiative movements of the actua-
tor, when the latch holds, and for moving it from
the stationary member, when, the latch releases,
free of the actuator, said biasing means oper-
ating, when the parts are in closed circuit posi-
tion, to bias the arm and actuator in different
rotative directions anout their pivots, and, when
the parts are in open circuit position, to bias the
arm and actuator in the same rotative directions
about their pivots, the biasing means comprising
a single spring directly engaging the arm, and
providing all biasing forces required for arm
operation.

8. In a circuit breaker, a stationary member
a pivotally mounted actuator, an arm pivotally
connected thereto at one point, means inter-
latching the arm and actuator at another point,
a biasing means for snapping the arm to rest on
all manually initiated movements of the actua-
tor, when the latch holds, and for moving it
from the stationary member, when the latch re-
leases, free of the actuator, said biasing means
operating, when the parts are in closed circuit
position, to bias the arm and actuator in different
rotative directions about their pivots, and, when
the parts are in open circuit position, to bias the
arm and actuator in the same rotative directions
about their pivots, the biasing means operating
to hold the arm and actuator in pivotal inter-
connection, and to hold the actuator in 1ts place
in the breaker.

9. In a circuit breaker having a stationary
member, an arm, an actuator pivotally mounted
at one point and pivotally connected to the arm
at another and different point, means releasably
latching the arm to the actuator at a point re-
mote from their pivotal interconnection, and a
biasing spring for the arm engaging it at a point
between the two first named points for snapping
it to rest 'on manual movement thereof, when the
lateh holds, and for moving it from the stationary

_member, free of the actuator, on latch release,

said spring providing all of the biasing forces
for the movements of the arm, the spring oper-
ating, when the parts are in closed circuit posi-
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tion, to bias the arm and actuator in different
rotative directions about their pivots and, when
the parts are in open circuit position, to bias
the arm and actuator in the same rotative direc-
tions about their pivots.

10. In a circuit breaker having a stationary
member, an abutment, & pivotally mounted
actuator, an arm pivotally connected to the
actuator at one point, and interlatched to the
- actuator at another point, biasing means for
moving the arm on its pivot relative to the
actuator, on latch release, away from the sta-
tionary member, the parts being so arranged that
the actuator may be moved thereafter on its
pivot to pivot the arm on the abutment so as to
restore the latching interengagement of the arm
and actuator, the arm and actuator moving rela-
tively for relatching the biasing means and the
latch, when it holds, causing the arm to move in

unison with the actuator on all other move-~

ments of the actuator.

11. In a circuit breaker having g statxonary
member, an abutment, a pivotally mounted actu-
ator, an arm pivotally connected to the actuator
at one point, and interlatched to the actuator
at another point, biasing means for moving the
arm on its pivot relative to the actuator, on latch
release, away from the stationary member, the
parts being so arranged that the actuator may be
moved thereafter on its pivot to pivot the arm on

-the abutment so as to restore the latching inter-
engagement of the arm and actuator, the arm
and actuator moving relatively for relatching the
biasing means and the latch, when it holds, caus-

. ing the arm to move in unison with the actuator
on all other movements of the actuator, the bias-
ing means operating to bias the arm against the
stationary member, when the parts are in closed
circuit position,

12.. In a circuit breaker having a statlonary
member, an abutment, a pivotally mounted actu-
ator, an arm pivotally connected to the actuator
at one point, and interlatched to the actuator at
another point, biasing means for moving the arm
on its pivot relative to the actuator, on latch re-
lease, away from the stationary member, the
parts being so arranged that the actuator may
be moved thereafter on its pivot to pivot the
arm on the abutment so as to restore the latching
interengagement of the arm and actuator, the
arm and actuator moving relatively for relatch-
ing the biasing means and the latch, when it
holds, causing the arm to move in unison with
the actuator on all other movements of the actu-
ator, the biasing means operating to bias the
parts to rest on all manually initiated movements
of the actuator.

13. In g circuit breaker, a casing, an actuator
pivotally connected thereto, an arm pivotally con-
nected to the actuator at one point and releas-
ably latched thereto at another, and a single
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spring for holding the actuator in place in the

breaker, and for holding the arm in pivotal and
latching engagement with the actuator, the piv-
otal constructions being such as to permit the
parts to separate readily, except when the spring
holds arm to actuator and actuator to casing.
14. In a circuit breaker, a casing, an actuator
pivotally connected thereto, an arm pivotally
connected to the actuator at one point and re-
leasably latched thereto at another, and a single
spring for holding the actuator in place in the
breaker, and for holding the arm in pivotal and
latching engagement with the actuator, the piv-
otal constructions being such as to permit the
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parts to separate readily, except when the spring
holds arm to actuator and actuator to casing, the
spring also serving to impart operatmg biasing
forces to the arm.

15, In a circuit breaker,.a casing, an actuator
pivotally connected thereto, an arm pivotally con-
nected to the actuator at one point and releas-
ably latched thereto at another, and a single
spring directly engaging the arm for holding the
actuator in place in the breaker, and for holding
the arm in pivotal and latching engagement with
the actuator, the pivotal constructions being such
as to permit the parts to separate readily, except
when the spring holds arm to actuator and actu-
atorto casing.

16. In a circuit breaker a casing, an actuator
pivotally connected thereto, an arm pivotally con- .
nected to the actuator at one point and releas-
ably latched thereto at another, and a single
spring directly engaging the arm for holding the
actuator in place in the breaker, and for holding
the arm in pivotal and latching engagement with
the actuator, the pivotal constructions being such
as to permit the parts to separate readily, except
when the spring holds arm to actuator and actu-
ator to casing, the spring also serving to impart
operating biasing forces to the arm.

17. In a circuit breaker, a stationary member,
an actuator, an arm pivotally connected thereto
at one point and latched thereto at another, the
arm, at a third point thereof, engaging the sta-
tionary member, and spring means holding the
arm and actuator together, the pivotal intercon-~
nection being formed with lost motion whereby
the arm and actuator may move relatively on
the application of a force to the actuator in an
undesirable direction when the latch holds and
the arm engages the member, the arm then piv-

oting on the member.

18. In a circult breaker, an arm, an actuator
therefor, means pivotally interconnecting arm
and actuator at one point, means releasably in-
terlatching arm and mctuator at another point,
an overcenter spring biasing means for the actu-
ator which, on manual actuation, first strongly
opposes arm and actuator movement and then
strongly aids arm and actuator movement, and
which is arranged to cause the arm to move rela-
tively to the actuator on latch release, and which
strongly resists such arm and actuator movement
as is necessary to cause relatching of arm and
actuator after the latch had released them and
the arm had moved, the spring being arranged
to remain stationary and not shift overcenter
during the relatching operation,

19, In @ circuit breaker having a statlonary
member, an arm, an actuator pivotally mounted
at one point and pivotally connected to the arm
at another and differert point, means releasably
latching the aym to the actuator at a third point,
and a biasing®spring for the arm engaging it at
& point between the two first named points for

"snapping it to rest on manual movement thereof,

when the latch holds, and for moving it from
the stationary member, free of the actuator, on
latch release, said spring providing all of the
biasing forces for the movements of the arm, the
spring operating, when the parts are in closed
circuit position, to bias the arm and actuator in
different rotative directions about their pivots
and, when the parts are in open circuit position,
to bias the arm and actuator in the same rotative
directions about their pivots, the spring snapping
the arm to rest on all manually initiated ‘move-
ments thereof when the latch holds.
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20. In 2 circuit breaker having a stationary
member, an arm, an actuator pivotally mounted
at one point and pivotally connected to the arm
at another and different point, means releasably
latching the arm to the actuator at a third point,
and a biasing spring for the arm engaging it at
a point between the two first named points for
snapping it to rest on manual movement thereof,
when the latch holds, and for moving it from
the stationary member, free of the actuator, on
latch release, said spring providing all of the
biasing forces for the movements of the arm,
the spring operating when the parts are in closed
circuit position, to bias the arm and actuator
in different rotative directions about their pivots
and, when the parts are in open circuit position,
to bias the arm and actuator in the same rotative
directions about their pivots, the pivotal connec-
tion between arm and actuator comprising a seat

on the actuator, with the spring and latch oper- -

ating to hold the arm in seated position with
respect to the actuator.

21. In a circuit breaker having a stationary
member, an arm, an actuator pivotally mounted
at one point and pivotally connected to the arm
at another and.different point, means releasably

latching the arm to the actuator at a third point,.

and a biasing spring for the arm engaging it at
a point between the two first named points for
snapping it to rest on manual movement thereof,
when the latch holds, and for moving it from
the stationary member, relative to the actuator,
on latch release, said spring providing all of the
biasing forces for the movements of the arm,
the spring operating, when the arm and actuator
are in closed circuit position, to bias the arm
and actuator in different rotative directions about
their pivots and, when the arm and actuator are
in open circuit position, to bias the arm and
actuator in the same rotative directions about
their pivots, the actuator comprising a rocker
push-only no-pull handle, with the pivotal mount-
ing therefor being between its ends. '

22. In a circuit breaker having a stationary
member, an arm, an actuator pivotally mounted
at one point and pivotally connected to the arm
at another and different point, means releasably
latching the arm to the actuator at a third point,
and a biasing spring for the arm engaging it at
a point between the two first named points for
snapping it to rest on manual movement thereof,
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when the latch holds, and for moving it from the -

stationary member, relative to the actuator, on
latch release, said spring providing all of the
biasing forces for the movements of the arm, the
spring operating, when the arm and actuator are
in closed circuit position, to bias the arm and

actuator in different rotative directions about .

their pivots and, when the arm and actuator are
in open circuit position, to bias the arm and ac-
tuator in the same rotative directions about their
pivots, the actuator comprising a rocker push-
only no-pull handle, with the pivotal mounting
therefor being between its ends, and also between
the points of interconnection of the arm and ac-
tuator.

23. In a circuit breaker having a stationary
member, an arm, a pivotally mounted actuator
therefor, the arm being pivotally mounted at one
point, means releasably latching the arm to the
actuator at a different point, and a biasing spring
for the arm arranged to move it from the sta-
tionary member, relative to the actuator, on
latch release, a biasing spring for the actuator
arranged to snap it to rest on manual movement
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thereof, the pivotal mounting for the arm being
a seat on the actuator, the first named spring
and the latch operating to hold the arm in
seated position with respect to the actuator.

24. In a circuit breaker having a stationary
member, an arm, & pivotally mounted actuator
therefor, the arm being pivotally mounted at one
point, means releasably latching the arm to the
actuator at a different point, and a biasing spring
for the arm arranged to move it from the sta-
tionary member, relative to the actuator, on -
latch release, a biasing spring for the actuator
arranged to snap it to rest on manual movement
thereof, the pivots for the arm and actuator be-
ing non-concentric or spaced from each other.

25. In a circuit breaker, a stationary member,
an arm, an actuator therefor pivotally mounted
between its ends, and formed as a rocker push-
only no-pull handle, the arm being pivotally
mounted at one point, means releasably latching
the arm to the actuator at a different point, a
biasing spring for the arm for moving it from
the stationary member, relative to the actuator,
on latch release, and a biasing spring for the ac-
tuator arranged to snap it to rest on its manual
movement.

26. In a circuit breaker, a stationary member,
an arm, a pivotally mounted actuator therefor,
the arm being pivotally mounted at one point,
means releasably latching the arm to the actua-
tor at a different point, a biasing spring for the
arm for moving it from the stationary member,
relative to the actuator, on latch release, and a
biasing spring for the actuator arranged to snap
it to rest on its manual movement, the arm bias-
Ing spring being within and thus shielded by the
actuator, and being connected to the arm and
the actuator.

27. In a circuit breaker, a stationary member,
a pivotally mounted actuator, an arm- pivotally
connected thereto at one point, means interlatch-
ing the arm and actuator at another point, a
biasing means for snapping the arm to rest on all
manually initiated movements of the actuator,
when the latch holds, and for moving it from the
stationary member, when the latch releases, rel-

- ative to the actuator, said biasing means operat-

ing, when the arm and actuator are in closed cir-
cuit position, to ‘bias the arm and actuator in
different rotative directions about their pivots,
and, when the arm and actuator are in open cir-
cult position, to bias the arm and actuator in
the same rotative directions about their pivots,
the biasing means operating to hold the arm and
actuator in pivotal interconnection, and to hold
the actuator in its place in the breaker, the bias-
ing means comprising 2 single spring directly en-
gaging the arm, and providing all biasing forces
required for arm operation.

28. In a circuit breaker having gz stationary
member, an arm, an actuator pivotally mounted
at one point and pivotally connected to the arm

-at another and different point, means releasably

latching the arm to the actuator at a point re-
mote from their pivotal interconnection, and a
biasing spring for the arm engaging it at a point
between the two first named points for snapping
it to rest on manual movement thereof, when
the latch holds, and for moving it from the sta-
tionary member, relative to the actuator, on
lateh release, said spring providing all of ‘the

" biasing forces for the movements of the arm, the

spring operating, when the arm and actuator
are in closed circuit position, to bias the arm
and actuator in different rotative directions about
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their pivots and, when the arm and actuator
are in open circuit position, to bias the arm and
actuator in the same rotative directions about
their pivots, the spring snapping the arm to rest
on all manually initiated movements thereof
when the latch holds.

29. In a circuit breaker having a stationary
member, an arm, an actuator pivotally mounted
at one point and pivotally connected to the arm
at another and different point, means releasably
latching the arm to the actuator at a point re-
mote from their pivotal interconnection, and a
biasing spring for the arm engaging it at a point
between the two first named points for snapping
it to rest on manual movement thereof, when the
latch holds, and for moving i* from the stationary

member, relative to the actuator, on latch re-’

lease, said spring providing all of the biasing
forces for the movements of the arm, the spring

operating when the arm and actuator are in-

closed circuit position, to bias the arm and actu-
ator in different rotative directions about their
pivots and, when the arm and actuator are in
open circuit position, to-bias the arm and actu-
. ator in the same rotative directions about their
pivots, the pivotal connection between arm and
actuator comprising a seat on the actuator,
with the spring and latch operating to hold the
arm in seated position with respect to the actu-
ator. - :
. 30. In a circuit breaker having a stationary
member, an arm, an actuator pivotally mounted
at one point and pivotally connected to the arm
at another and different point, means releasably
_ latching the arm to the actuator at a point re-

mote from their pivotal interconnection, and a
biasing spring for the arm engaging it at a point
between the two first named points for snapping
it to rest.on manual movement thereof, when the
latch holds, and for moving it from the sta-
tionary member, relative to the actuator, on latch
release, said spring providing all of the biasing
forces for the movements of the arm, the spring
operating, when the arm and actuator are in
closed circuit position, to bias the arm and actu-
ator in different rotative directions about their
pivots and, when the arm and actuator are in
open cireuit position, to bias the arm and actu-
ator in the same rotative directions about their
pivots, the actuator comprising a rocker push-
only no-pull handle, with- the pivotal mounting
therefor being between its ends.

31. In a circuit breaker having a.stationary
member, as arm, an actuator pivotally mounted
at one point and pivotally connected to the arm
at another and different point, means releasably
latching the arm to the actuator at a point re-
mote from their pivotal interconnection, and a
biasing spring for the arm engaging it at 3 point
between the two first named points for snapping
it to rest on manual movement thereof, when
the latch holds, and for moving it from the sta-
tionary member, relative to the actuator, on
latch release, said spring providing all of the bias-
ing forces for the movements of the arm, the
spring operating, when the arm and actuator are
in closed circuit position, to bias the arm and
actuator in different rotative directions about
their pivots and, when the arm and actuator are
in. open circuit position, to bias the arm and
actuator in the same rotative directions about
their pivots, the actuator comprising a rocker
push-only no-pull handle, with the pivotal
mounting therefor heing between its ends, and
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also between the points of interconnection of the
arm and actuator. ‘

32.-In a circuit breaker having a stationary
member, an abutment, a pivotally mounted ac-
tuator, an arm pivotally connected to the actua-
tor at one point, means interlatching the arm
and the actuator at another point, biasing means
for moving the arm on its pivot relative to the
actuator, on latch release, away from the sta-
tionary member, the arm and actuator being so
arranged that the actuator may be moved there-
after on its pivot to pivot the arm on the abut-
meut so as to restore the latching interengage-
ment of the arm and actuator, the arm and ac-
tuator moving relatively for relatching the bias-
ing means and the latch, when it holds, causing
the arm to move in unison with the actuator on
all other movements of the actuator, the biasing
means operating to bias the arm against the
stationary member, when the arm and actuator
are in closed circuit position, and also operating
to bias the arm and actuator to rest on all man-~
ually initiated movements of the actuator,

33. In a circuit breaker having a stationary
member, an abutment, a pivotally mounted ac-
tuator, an arm pivotally connected to the ac-
tuator at one point, means interlatching the arm
and the actuator at another point, biasing means
for moving the arm on its pivot relative to the
actuator, on latch release, away from the sta-
tionary member, the arm and actuator being so
arranged that the actuator may be moved there-
after on its pivot to pivot the arm on the abut-
ment so as to restore the latching interengage-
ment of the arm and actuator, the arm and ac-
tuator moving relatively for relatching the bias-
ing means and the latch, when it holds, causing
the arm to move in unison with the actuator on
all other movements of the actuator, the biasing
means comprising a single spring directly en-
gaging the arm, and providing all biasing forces
required for arm operation.

34. In a circuit breaker having a stationary
member, an abutment, a pivotally mounted ac-
tuator, an arm pivotally connected to the actua-
tor at one point, means interlatching the arm
and the actuator at another point, biasing means
for moving the arm on its pivot relative to the
actuator, on latch release, away from the sta-
tionary member, the arm and actuator being so
arranged that the actuator may be moved there-
after on its pivot to pivot the arm on the abut-
ment so as to restore the latching interengage-
ment of the arm and actuator, the arm and ac-
puator moving relatively for relatching the bias-
ing means and the latch, when it holds, eausing
the arm to move in unison with the actuator on
all other movements of the actuator, the biasing
means operating to bias the arm against the
stationary member, when the arm and actuator
are in.closed circuit position, the biasing means
comprising a single spring directly engaging the
arm, and providing all biasing forces required
for arm operation.

35. In a circuit breaker having a stationary
member, an abutment, a pivotally mounted ac-
tuator, an arm pivotally connected to the actua-
tor at one point, means interlatching the arm
and the actuator at another point, biasing means
for moving the arm on its pivot relative to the
actuator, on latch release, away from the sta-
tionary member, the arm and actuator being so
arranged that the actuator may be moved there-
after on its pivot to pivot the arm on the abut-
ment so as to restore the latching interengage-
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ment of the arm and actuator, the arm and ac-
tuator moving relatively for relatching the bias-
ing means and the latch, when it holds, causing
the arm to move in unison with the actuator on
all other movements of the actuator, the biasing
means operating to bias the arm and actuator
to rest on all manually initiated movements of
the actuator, the biasing means comprising a
single spring directly engaging the arm, and
providing all biasing forces required for arm op-
eration.

36. In a circuit breaker having a stationary
member, an abutment, a pivotally mounted actu-
ator, an arm pivotally connected to the actuator
at one point, means interlatching the arm and
the actuator at another point, biasing means for
moving the arm on its pivot relative to the actu-
ator, on latch release, away from the stationary
member, the arm and actuator being so arranged
that the actuator may be moved thereafter on
its pivot to pivot the arm on the abutment so
as to restore the latching interengagement of the
arm and actuator, the arm and actuator moving
relatively for relatching the biasing means and
the latch, when it holds, causing the arm to
move in unison with the actuator on all other
movements of the actuator, the biasing means
operating to bias the arm against the stationary
member, when the arm and actuator are in closed
circuit position, and also operating to bias the
arm and actuator to rest on all manually initiated
movements of the actuator, the biasing means
comprising a single spring directly engaging the
arm, and providing all biasing forces required
for arm opersation.

37. A switch having a pivoted rocker device,
and an overcenter spring for and bearing against
the rocker device, the pivot for the device being
between its ends, and arranged to be crossed by
the spring, for snap action, during movement of
the device, the device being of two parts with
one a handle and the other a movable contact,
means pivotally interconnecting the contact and
handle parts of the device at one point of the
latter, and means releasably interlatching the
contact and handle parts of the device at another
point of the latter, the last mentioned means
normally holding, so that the two parts of the
device form, and move together as, a unit, with
the means releasing on overload to permit the
contact part of the device to move independently
of the handle part of the device, the spring
bearing against the contact part of the device
so as to move it, on overload, relative to the han-
dle part of the device.

38. In a circuit breaker, a casing, an actuator
movably mounted therein in a manner to be man-
ually movable to and from two defined different
positions, means defining two different positions
of the actuator, a spring for biasing the actuator
towards and into each of its two different posi-
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tions after the actuator is manually moved out of
a position it occupies, a contactor, means pivot-
ally mounting the contactor on the actuator, free
of the casing, at one point, and means releas-
ably interlatching the contactor and actuator at
another point, whereby the contactor, though free
of the casing, moves in unison with the actuator
when the latch holds and may move relatively
of the actuator when the latch releases, said
spring bearing on the contactor to move it rela-
tively of the actuator on latch release, free of
the actuator or casing.

39. In a circuit breaker, a casing, an actuator
movably mounted therein in a manner to be man-
ually movable to and from two defined different
positions, means defining two different positions
of the actuator, a spring for biasing the actuator
towards and into each of its two different posi-
tions after the actuator is manually moved out of
a position it occupies, a contactor, means pivot~
ally mounting the contactor on the actuator, free
of the casing, at one point, and means releasably
interlatching the contactor and actuator at an-

other point, whereby the contactor, though free

of the casing, moves in unison with the actuator
when the latch holds and may move relatively of
the actuator when the latch releases, said spring
bearing on the contactor to move it relatively of
the actuator on latch release, free of the actuator
or casing, the actuator being pivotally mounted,
and the spring being arranged to move over cen-
ter for snap moving the actuator, following man-
ual movement thereof, towards and into its posi-
tions.

40. In a circuit breaker, a casing, an actuator
movably mounted therein in a manner to be man-
ually movable to and from two defined different
positions, means defining two different positions
of the actuator, a spring for biasing the actuator
towards and into each of its two different posi-
tions after the actuator is manually moved out
of a position it oceupies, a contactor, means pivot-
ally mounting the contactor on the actuator, free
of the casing, at one point, and means releasably
interlatching the contactor and actuator at an-
other point, whereby the contactor, though free of
the casing, moves in unison with the actuator
when the latch holds and may move relatively
of the actuator when the latch releases, said
spring bearing on the contactor to move it rela-
tively of the actuator on latch release, free of
the actuator or casing, the casing having a sta-
tionary contact, the contactor being mounted on
the actuator in a manner to engage the contact
when the actuator is in one of its two different
positions and the latch holds, the spring .oper-
ating at that time to bias the contactor against
the contact for contact pressure, to bias the con-
tactor to move from the contact on latch release,
and to maintain latch holding engagement.
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