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This invention relates to circuit interrupters,
and more particularly to manually and automati-
cally operable circuit breakers for controlling
lighting and other small or moderate power elec-
tric eircuits. Qur application S. N. 277,416 filed
March 19, 1952, is a division of this application.

An object of the invention is to provide an
improved circuit breaker having few parts, which
is compact, accurate and reliable in operation
and inexpensive to manufacture.

Another object of the invention is to provide
a circuit breaker embodying an improved oper-
ating mechanism which actuates the contacis
with a snap action on both opening and closing
independently of the speed of movement of the
operating handle, which opens the contacts upon
the occurrence of an overload even though the
handle may be held in on position, and which
causes the handle to move to an intermediate
position to indicate that the contacts have been
opened because of an overload.

Another object of the invention is to provide
a, simplified balanced construction in which the
current-carrying switeh arm and moving contact
are pivotally mounted directly on the handle of
insulating material.

Another object of the invention is to provide
g circuit breaker in which the parts of the breaker
are assembled at low cost by being laid In re-
cesses in g two-part housing of insulating ma-
terial without the use of any frame other than
the housing,

A further object of the invention is to provide
an arrangement of the breaker parts in the
housing of insulating material by which the arc
is drawn adjacent the bottom of the housing,
with a vent for the arc gasses in one end of the
housing beneath the terminal.

It is also an object of the invention to posi-
tively initiate opening movement of the contacts
by prying movement of a lever pivoted at a fixed

point, upon current responsive tripping of the
breaker

The novel features that are considered char-
acteristic of the invention are set forth in par-
ticular in the appended claims. The invention
itself, both as to structure and operation, together
with additional okjects and advantages thereof,
will be best understood from the following de-
tailed description of several embodiments thereof
when read in conjuncticn with the accompanying
drawing, in which:

Figure 1 is a side elevational view partly in
section, of a circuit breaker embodying the prin-
ciples of the invention, the cover plate having
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heen removed more clearly to illustrate the in-
vention, the breaker mechanism being shown in
the closed-circuit position;

wig, 2 is a side elevationszl view of the circuit
hreaker similar to Fig. 1, showing the breaker
mechanism parts in the tripped-open position;

g, 3 is g transverse sectional view of the cir-
cuit breaker taken substantially along line IIT—
11T of Flig. 1 and looking in the direction of the
aYTOWS; |

Tig. 4 is a fragmentary sectional view taken
substantially along the line IV—IV of Flg 1 and
looking in the direction of the arrows.

Tig. 5 is a fragmentary side elevational view
of the circuit breaker showing a modification of
the means for prying the switch arm and posi-
tively starting it in opening direction on auto-
matic operation.

Referring to Fig. 1 of the drawing, the circuit
breaker comprises g housing {1 and a cover plate
{3, both of molded insulating material, a sta-
tionary contact {5, a cooperating movable con-
tact {1, an operating mechanism indicated gen-
erally at 19, and a trip device indicated gen-
erally at 21. |

The housing il and the cover 13 serve as a
frame for the breaker and are molded to provide
varicus recesses, and surfaces for removably re-
ceiving and supporting all of the parts of the
breaker. The parts are inserted through the
open side of the housing {1 before the cover 13
is put in place and sre retained in mounted posi-
tion in the proper relation to each other when
the cover is assembled on the housing and secured
thereto. The stationary contact [5 is rigidly
secured to the inner end of a terminal 23 disposed

“in an angular transverse slot 23 in the housing.

The terminzal 23 extends outside the housing and
has a screw 271 threaded into an opening in the
terminal to provide means whereby this terminal
may b2 connected in an electrical circuit.

At the end of the breaker cpposiie the terminal
23 is a terminal 29 having a screw 31 threaded
intoc an opening therein for connecting this ter-
minal in an electrical circuit. The terminal 29
extends through an c¢pening in the housing into
the interior of the housing where it is bent at
right angles and serves to support the trip de-
vice 21 to be described later.

The cperating mechanism comprises g releas-
able member 33, a manually operable operating
lever or handle 35 of molded insulating material,

2 U-shaped contact actuating or switch arm 31

for supporting the movable contact 1T and an
overcenter spring 39 connected under tension be-
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tween the switch arm 37 and the releasable mem- from the dot-and-dash position (Fig. 1) to the
ber 33. The releasable trip member 23 is pivot- full line position moves the upper end of the
ally mounted on s fixed pivot pin 44 supported in switch arms 37 to the right of the line of action
an opening in the housing {f and in 2 corre- 0if the spring 23 which thereupon act to move
sponding opening in the cover 12 and is spaced 5 the switch memker to the closed position with a
from the housing and cover bv means of gpacers snap action. Movement of the handle 49 in
43. The releasable trip member 33 is normally . either direction is limited by the member 35 strik-
releasably restrained in the operating position by ing the housing {{ at either side of ‘the pivot 417.
the engavement of the free end thereof with a In addition to the bimetal element 45, the trip
bimetal element 45 rigidly secured to the upper 10 device 2{ alsoc includes an electromagnet com-
end of the conductor 29 and forming g part of = prising a U-shaped core member 6o, rigidly se-
the trip device 2f which will be described later. cured by means of a screw 65 to the conductor

The insulated overating lever 35 is pivotally "28 and to the housing [{, and a movable armature
mounted on trunnions 47 molded integral there-  61. The bimetal element 45 from its point of

with which are supported in suitable openings in- 15 attachment with the conductor 22 is formed in-
the housing 11 and cover plate 13. Theonerating  wardly away from the conductor and then ex-
lever has a handle £9 molded integral therewith tends downwardly substantially parallel there-
which projects throu~h an ovenine 51 in the top with between the two legs of the U-shaped mag-
of the housj_ng i3 whereby the mechanism--m&y net core 83. The free end of the bimetal has 2
be manually operated to open and close the con- 20 latch element 628 thereon which engages and re-
-tacts, A.semi-cvlindrical-portion 53 of the on- ~leasably restrains the member 83 under normal
-erating lever substantiaily closes the orening 5! .eircuit- conditions. The round head of .an.ad-
in all positions of the -operatine lever. 'The inner Justing screw: 7§ which threadedly engages in an
-portien of the overating lever 35 is bifurcated and . opening in the conductor .29 at a, point near its
~the ‘two  legs 88 ‘thereof are provided with -25 upper ‘end, bears -against -a concave surface in
‘'V=shaped recesses for receiving and suvporting the housing (4. An opening 73 through the cas-
-the:legs §571. of the U-shaped switeh arm 37 which ing provides for the insertion of an instrument to
legs are:-at-all times bhiased into said recesses by rotate the screw 7l. Rotating the scerew hends
‘the spring 38. Thus, the insulating material of  the conductor 28 and moves the bimetal element
the legs 55 of the handle member directly sup-. 20 85 relative to the member 33 to adjust the latch
-ports the movable contact or switch member 37 - overlap to thereby vary the time delay tripping
“for pivotal movement in ovening and closing the  Point-of the breaker without affecting the mag-
circuit. The fact that the inner end-of handle nevic.air gap or changine the instantaneous trip-
“member (35 -and the switch arm 37 are both ping-characteristic of the breaker. | |
.Uzshaped provides a balanced construction and 35 -Upon the occurrence. of an overload current
-permits the trip member to be a single fAat- piece ‘below a predetermined value the bimetal element

)
(W] |

-movahle between the legs of the two U-shaped %5 becomes heated, and when heated a prede-
members. This construction also permits the  termined amount, deflects in a direction to relegase
uge. of ;a,,;,s;'{ngle;spring centered in the mechanism the member 23. -Wh_en- the member 33 18 re-

-and used for supplyine contact pressure. for actu~ 4 leased,__the:spring 3§ acts to rotate it clockwise
ating the contacts open and closed with a snap about its pivot 4t until it is arrested by striking

-action independently of the speed of movement - the Dbrojection §i. During this movement the
-of-the.operating handle, and for biasing the trip ~ 1ine.of action of the spring 29 moves to the right
-member -and moving the contacts open upon the of the pivot of the switch arm 27 whereupon the
cccurrence of an overload. 45 _spring biases the switch arm- in. Op@ﬂiﬂg' direction
© The switch arm 37 is connected by means of a, and moves it so that the line of action of the
flexible connection ;88 to the free end of the bi- Torce exerted by it on operating lever 35 shifts
metal element 45, thus completing the electrieal across the pivot 47, and actuates both the switeh
-circuit through the breaker which circuit extends arm -37 and the operating lever to the tripped
from the terminal 28 through the stationary and 59 .pesition in which these parts appear in Fig. 2.
-movable contacts 15—i7, switch arm 37, flexible The movements of the releasable member 23 and
connection &9, the bimetal element 45 and the  ©f the switch arm 37 are arrested by the projec-
conductor 28. Since the switch or contact actu- ~ t10n 81 in order to provide an indjcation that ths
ating arm 37 extends downwardly from its pivot breaker has been automatically tripped open.
-point, the arc-is established adiacent the bottom 55 Lhe movement of the handle in opening direc-
- -of ‘the ‘housing ‘in the arc chute 68, one end of -tion on automatic opening operations is stopped
which is.connected by the vent passage extending I an intermediate vosition (Fig. 2) by striking
to:the opening in the end of the housing beneath 2, stop pin 17 projecting from the releasable mem-
theterminal screw 27, as shown. ber 233. The parts are shown in the tripped open

~ “The circuit breaker may be manually operated 60 Position in Fig. 2. It is to be noted from Figs, 1
to open:and close the contacts by operation of the and 2 that the operating lever 35 is substantially
Insulating handle 49. Movement of the handle 10 engagement with the projection 77 on the re-
- and the operating lever 35 clockwise from the  easable member 33 in both the off and tripped
full-line position (Fig. 1) to the position in which =~ POSitions, but is at a distance therefrom in the
1t 1s shown In dot-and-dash lines -carries the 65 OR Posiiion, so that holding the handle in on
upper end of the switch arm 37 to the left of the ~ POSition cannot prevent movement of the mem-
line .of action of the spring 39 whereupon the ber §8 and tripping movement of the breaker to

spring acts to move the switch arm 37 with a snap ~  0Pen the contacts. This makes the breaker trip

action to the open position, shown in dot-and-  Ireeof the handle which means that the contacts
dash lines in Fig. 1. The opening movement of 70 Will cpen upon the occurrence of an overload ir-
the switch arm is arrested by a projection 64  reéspective of the position in which the handle

molded integral with the housing {{ which acts may be held. Positive separation of the con-
as -a limit stop for the switch member. Move- tacts is insured by the provision of g projection
ment of the operating handle 49 and the oper- &l on the releasable member or carrier 33 which
ating lever 3% in a counterclockwise direction 75 projection, upon release of the-carrier, strikes the




2,624,815

5

switch arm 31 at a point intermediate the ends
thereof and starts the switch arm in opening
direction.,

Before the contacts may be closed following
an automatic opening operation, it is necessary to
reset and relatch the mechanism. This is ac-
complished by moving the operating lever &3
clockwise from the tripped position (Fig. 2)
slightly beyond the full open position in which it
is shown by dot-and-dash lines in Fig. 1. This
movement of the operating lever, due to the
engagement thereof with the pin 17 moveg the
member 33 counterclockwise to reengage the free
end thereof with the latch element €9 of the
bimetal 45. The contacts may now be closed in
‘the previously described manner by movement of
the handle counterclockwise to the closed posi-
tion. |

The circuit breaker is tripped automatically
by the electromagnet §3—87 in response to over-
load currents sbove the predetermined value.
The armature 87 of the electromagnet is mount-
ed to pivot against one leg of the core member 63
and is restrained in retracted position by means
of a spring 75 having one end immovably mount-
ed between the core member and the side wall of
the housing (i. The other end of the spring
15 extends through an opening in the armature
for supporting the armature and biasing said
armature to unattracted position.

When an overload above a predetermined value
of, for instance 1000% of normal rated currens,
cr a short circuit occurs, the cere member §3 is
energized and immediately attracts the arma-
ture 871 thereto. The armature 671 is provided
with an insulating button 79 which, upon opera-
tion of the armature, engages and deflects The
bimetal element 45 a sufficient distance to efiect
‘the release of the releasable member 33 and
opening of the contacts in the previously de-
scribed manner. The breaker mechanism 1s re-
'set and the contacts closed following an instan-
tanecus tripping operation in the previously
descrikbed manuer. |

According to the modification shown in Fig.
5 a separate element is operated by the releasable
member to pry the switch arm and positively
initiate opening movement thereof on automatic
operation. This element comprises a lever 83
pivotally mounted on a pin 85 supported in sult-
able cpenings in the side wall of the housing {1
and the cover plate 13. A pin 87 secured on the
releasable member 33 projects through an
l.-shaped siot 89 in the lever 82.

When the releasable member 33 is released,
upon action of the trip device in response o an
overload current, the spring 29 rotates the re-
leasable member clockwise to carry the outer
end of the spring to the right of the pivot of the
switch arm 27. As the releasable member moves
in g clockwise direction the pin 871 engages the
richt hand wall of the vertical portion of the
slot 89 and rotates the lever 83 in a counter-
clockwise direction about its pivot 85. During
this movement of the lever 83 the free end there-
of strikes the switch arm 27 at a roint intermedi-
ate the ends thereof and positively starts the
switeh arm in opening direction.

When the releasable member 33 is moved in
counterclockwise direction to reset and relatch
the mechanism, in the manner previously
described, the pin 871 restores the lever 83 by
clockwise movement to the position wherein the
lower end of the lever rests against the pivot pin

41 of the releasable member. The offset portion
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of the slot 89 is concentric with the center of the
pin 41 when the lever 83 is in the retracted posi-
tion to permit overtravel of the releasable mem-
ber 33 to latching position.

While the invention has been disclosed in
accordance with the provisions of the patent stat-
utes, it is to be understood that various changes
in the siructurgl details thercof may be made
withiout departing from some of the essential fea-
tures of the invention. It is desired, therefore,
that the language of the appended claims be given
the broadest reascnable interprefation permissi-
kle 11 the light of the prior art.

We claim as our invention:

1. A circuit breaker comprising a fixed contact,
a movable contact, an operating handle of insu-
lating material mounted on a fixed pivot, a con-
tact actuating arm pivotally supported on said
handie and moving said movable contact relative
to said fixed contact to cpen and close the circuit,
g releasable member mounted on a fixed pivot,
an overcenter spring connected between said
releasable member and said contact actuating
arm and normally biasing said contact actuating
airm to closed posifion, said handle being manu-
ally operable v0 move the contact actuating arm
relative to the line of action of said overcenter
spring to thereby cause sald spring to operate
tne contact actuating arm with a snap action to
manually open and close the contacts, and a trip
aevice operable in response to abnormal ecircuit
conditions to release said releasable member to
change the iine of action of said overcenter spring
and effeet automatic opening of said contacts,
and a lever having a fixed pivot point about which
iy is rotaved by movement of said releasaple mem-
ber, said lever hiaving a portion engageable with
said eontact actuating arm upon reiease oi said
releasable member to stairt said movable contact
in opening direction.

2. In a circuit breaker, relatively movable con-
tacts, a movable current-carrying switch arm
having one of said contacts secured thereon, an
operating lever operatively supporting one end of
sald switch arm, g releasable member mounted
on a fixed pivot, an overcenter spring having one
end attached to said releasable member and the
other end attached to said switch arm, said
releasable member when released changing the
line of gaction of said overcenter spring to effect
auttomatic opening of said contacts, a trip device
operakle in response to abnormal circuit condi-
tions to release said releasable member, and a
membper mounted on a fixed pivot and operable
py movement of said releasable member to engage
and positiveiy initiate opening movement of said
switch arm.

3. In a circuit breaker, stationary contact
means, a cooperating movable contact member,
an operating lever pivotally mounted on a fixed
pivot, a movable contact actuating arm, said
cperating lever pivotally supporting said movable
contact actuating arm, a releasable member, an
overcenter spring having one end attached to said
movable contact actuating arm and the other end
atvached to said releasable member, thermally
responsive means normally restraining said
reieasable member, said releasable member being
operable when released to move said overcenter
spring relative to said movable contact actuating
arm to effect automatic opening movement of
said movable contact member, and a lever
mountied con a iixed pivot and having a connection
with said releasable member for prying said mov-
‘able contact actuating arm and positively initiat-
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‘ihg movement thereof to 'open position Independ-
ently of the position in which the operating lever

may be held upon operation of said releasable

‘Imember.

4. In a circuit breaker, relatively movable con-

tacts, an operating lever pivoted at a fixed point
“intermediate its ends and having a handle por-
tion.at one end and a bifurcated portion form-
ing two legs at the other end, a contact actuat-
ing arm pivoted on said legs and extending out-
wardly beyond the ends thereof, a releasable trip
member passing between the legs of the operat-
ing lever and having clearance therewith so that
the releasable trip member is movable to trip-
~ ping: position irrespective of the position of said
operating lever, a spring connected at one end to
‘said contact actueumg arm and at the cther end
te the porticn of the releasable mp member which
passes between the legs of the operating lever, a
pivot for said releasable trip member at a poing
_Whleh causes said portion thereof between said
legs to whlch the end cof the spring is connected
‘to move in a direction substantially normal to
'_'jt‘ze Iine of action of the spring, current respon-
‘sive means for releasing the trip member to move
the line of action of the spr ing acress the pivet
of the contact ectuetmg arm and cause gpening
of the contacts, stop means in engagement with

10

25

‘sald contact actuating arm after current re- |

‘sponsive release with said operating lever held in
‘on position only after said contact actuating arm
“hag moved to a position where the line of action
of the force exerted vy the contact actus ting arm

 on the operating lever has moved across the fixed

- plvot of the operating lever for biasing the op-
erating lever to move toward off position when
released, and means halting the operating lever
after it has moved only part way toward off
position.

5. In a circuit breaker relatively movable con-
vacts, a movable current-carrying switch arm
‘having one of said contacts secured thereon, an
operating lever of insulating material operative-~
ly supporting one end of said switch arm, a pivot
for the operating lever having its axis extending
‘through the insulating material thereof, a re-
leasable member mounted on a fixed pivot and
_havzng a portion substantially in engagement
with said opemtmg lever when both the operating
lever and the releasable member are in the nor-
mal off position, said releasable member when
the circuit bregker is in on position being out
of engagement with the operating lever so that
the releasable member cannot be held fr om move-
ment by holding the operating lever, an over-
center spring having one end connected to said
releasable member and the other end connected
to sald switch arm, said releasable member when
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released changing the line of action of said over~

center spring to effect automatic opening of said
- contacts irrespective of the positiocn in which the
operating lever has been held and said portion
of the releasable member being engageable by
sald operating lever to stop it in a trip indicating
position, and a trip device operable in response
to abnormal circuit conditions to reiease said re-
leasable member. | |
6. In a circuit breaker, relatively mmreble con-
tacts, operating mechanism therefor comprising
an operating handle of insulating material, a cur-
rent-carrying switch arm mounted on the in-
sulatmg material of said handle for opening and
closing said contacts, an overcenter spring for

operating said switch arm and said handle, a
member releasable to change the line of action
- of said overcenter spring to thereby effect auto-

60

an. on and an off

8

matic opening of said contacts and movement of

said handle away from on position, said handle

when in on position being disengaged from said

releasable member so that the handle cennot

‘prevent the releasable member from moving. to

released position, a fixed stop in engagement with
said releasable member in its released pesﬂ:mn
a portion on said releeseble member in engage-

‘ment with said operating handle when the re-

leasable member is against said fixed stcrp and
thereby arresting said operating handle in an in-
dicating position, a bimetallic latch norme,lly di-
rectly engaging and restrainine said releasable
member against operation and operable in re-

sponse to overload currents to release said re-
leasable member..

9. A cireuit breeker compnsmg a,n msuletmg
heusmg, a U-shaped pivoted operating handle
constructed of insulating material and having
positicn, stationary contact
means, cocperating movable contact means hav-
ing an. actuator therefor pivoted on said handle,
a releasable member, an overcenter spring con-
nected at one end to said actuator for the movy-
aidle contact means and at the other end to said
reieasable member at a point near the closed end
cf the U of said handle, said actuator being biased.
by the overcenter spring to exert a force on the
handle and the line of action of said force being
on one side of the pivot of the handle when the
actuator is in contact-closed position and being
on the other side of the pivot of the handle when
the handle is in on position and the releasable
member is in its released. position and said line
ci action moving across the pivot of the handle
0 move it on every opening or closing move-
ment of the actuator, said releasable member
being plveted at a point positioned so that the

releasable member when released moves the end

of the overcenter spring connected thereto lat-

erally of its length and shifts its line of action

across the pivot of the actuator on the handie,
said handle when in on position being dlsenge,ged |
from said releasable member so that the handle
cannot prevent automatic cpening of sald con-
tact means and trip means operable in response
to overload currents to effect release of said re-
leasable member.

8. In a circuit int 1mpter a housing of msulert-
ing material, a handle member of insulating ma-
terlel pivotally mounted on the insulating ma-

werial of the housing, s contact member inserted
m recesses in the insulating material of the hous-
ing, a current- -carrying switch member pivotally
mounted at one end on the handle member and
engageable at the other end with said contact
member, an overcenter spring operable to move
the switch member into and out of engagement
with said contact member upcn movement of the

“handle member but independently of the speed |

0f movement thereof, a trip member connected
to one end of said evercenter spring, a pivot for

~ sald trip member at g point such that pivotal

65

i0

75

movement of the trip member moves said end of

the spring in an arc which carries the line of ac-

tion of the sprinng across the point of pivotal
mounting of the switch member on the handle
member when in the on pesition whereby said
spring moves said switch member out of engage-
ment with said contact member, said handle
membper when in on position being disconnected

from said trip member so that holding of the

handle member cannot prevent movement of sald
triy member and overcenter spring to tripped

- position, said overcenter spring then biasing said

handie member to move toward off position,
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means for stopping said handle member after it
has moved part way toward off position, a ther-
mal element for controlling said trip member, a
terminal member mounted on the insulating ma-
terial of sald housing and supporting one end of
gaid thermal element, and a flexible conductor
connecting the other end of said thermal element
to said switch member.

9. In a circuit breaker, a housing of insulating
material, g contact mounted in the housing, an
operating lever of insulating material pivoted in-
termediate its ends on the hcousing and having a
handle portion at one end and a bifurcated por-
tion forming two legs at the other end, a U-
shaped current-carrying switch arm having the
ends of the U pivoted on said legs and having the
bight of the U extending ocutwardly beyond the
ends of said legs to engage and disengage said
contact in the housing, a releasable trip member
passing between the legs of the operating lever
and free of engagement with the operating lever
which would prevent movement of the trip mem-
ber irrespective of the position of said operating
lever, s single coil spring movable in the space

between the legs of the operating lever and the ¢

legs of the U-shaped switch arm and connected

at one end to the bight of the U-shaped switch
arm and at the other end fto the portion of the
releasable trip member which passes between the

legs of the operating lever, a pivot for said releas- -

able trip- member positioned at a point which
causes the end of the spring connected to the re-
leasable trip member to move in an arc the direc-
tion of which is generally normal to the line of
action of the spring upon release of the trip mem-
ber, current responsive means for releasing the
trip member to move the line of action of the
spring across the pivot of the switch arm and
move it to open the circuit, said movement of the
switch arm shifting the line of action of the force
exerted by it on the operating lever across the
pivot of the operating lever and biasing it to
move toward off position, and a stop preventing
movement of the operating lever to full off posi-
tion under said bias to give an indication that
the circuit breaker has been tripped by the cur-
rent responsive means.

10. In a circuit interrupter, a casing compris-
ing two members of insulating material posi-
tioned together in side-by-side relation and pro-
viding a cavity therebetween, a circuif interrupter
mechanism in said cavity including a pivoted
operating member having a handle portion at its
upper end, a contact actuating arm, and means
for causing movement of the contact actuating
arm upon movement of sald operating member,
an opening in the top of the casing, said operat-
ing member extending upwardly in the casing
and having the handle portion at its upper end
extending through said opening in the top of the
casing, a pair of contacts one of which is mov-
able, said contact actuating arm being pivotally
mounted and extending downwardly in the casing
and carrying said movable contact at its lower
end, and said contact actuating arm being mov-
able to draw the are between the contacts along
a path generally parallel to the bottom of the
casing, a pair of terminal members for receiving
electrical connectiions at the two opposite ends of
the casing, each of said terminal members being
electrically connected to one of said contacts, a
vent passage within the casing adjacent the bot-
tom thereof and extending from the end of the
arc path adjacent one of said contacts to a vent

opening in the end of the casing having the ter-
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minal connected to the last said contact, and
said vent opening in the end of the casing being
beneath the said terminal.

11, In a circuit interrunier, a casing compris=-
ing two members of insulating material posi-
tioned together in side-by-side relation and pro-
viding g cavity therebetween, a circuit interrupt-
er mechanisin in said cavity including a pivoted
operating member having g handle portion at its
upper end, g contact actiating arm, and means
for causing movement of the contact actuating
arm upon movement of said operating member
and for causing automatic opening movement of
the contact actuating arm upon the occurrence
oi an overlecad irrespective of the position in
which the operating member may be held, an
opening in the top of the casing, said operating
mamper extending upwardly in the casing and
having the handle portion at its upper end ex-
tending through and substantially closing said
orening in the top of the casing, a pair of con-
tacts one of which is movable, said contact oper-
ating arm being pivotally mounted and extend-
ing downwardly in the casing and carrying said
movable contact at its lower end, an arc chute
at the bottom of the casing in which the arc is
established upnon movement of the contact on the
lower end of the contact actuating arm, said cas-
ing being closed on the bottom beneath the are
chute, a pair of terminal members positioned at
opposite ends of the casing, each of said termi-
nal members peing elecirically connected to one
of said contacts, a vent opening in one end of the
casing between the terminal member and the
bottom of the casing, and a vent passage within
the casing adjacent the bottom thereof extending
from said vent opening in the end of the casing
to the end of the arc chute nearest thereto.

12. In a circuit breaker, a stationary contact,
an operating member pivoted at a fixed point in-
termediate its ends and movable to on and off
positions, said operating member having a han-
die portion at its upper end and a bifurcated por-
tion at its lower end, a U-shaped actuator having
the upper end of the U pivoted on the bifurcated
lower end of the operating member and having
the closed end of the U extending downwardly
away irom the lower end of the operating mem-
ber, a movable centact mounted directly on the
actuator at the lower end thereof, a pivoted re-
leasable member having a portion passing be-
tween the two legs of the bifurcated portion of
the operating member, 2 spring connected at its
upper end to the portion of the releasable mem-
cer which is between the legs of the operating
member and connected at its lower end to the U-
shaped actuator, current responsive means nor-
mally holding said releasable member and releas-
ing it to move to a tripped position upon the
occurrence of predetermined conditions, a stop
for said actuator when the contacts are sepa-
rated, said actuator when in engagement with
sald stop having the line of action of the force
exerted by it on the operating member lying at
the side of the pivot of the operating member
which tends to move the operating member to
Oil position when the operating member is in on
position and the releasable member is in tripped
position, a portion on said operating member in
engagement with a portion on said releasable
member when the operating member is in off
position and the releasable member is in its nor-
mally held position, said portion on said operat-
ing member being at a distance from said por-
tion on the releasable member when the operat-
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ing member is in en position and the releasable

member-is-in its normally held position so that
holding of the opsrating member in on position
eannot prevent movement of the releasable mem-
per from its normally held position upon opera-
- tion- of the current responsive means, and said
portion of the releasable member when it is in its
tripped position engaging said portion on the
operating member and holding the operating
member in a position intermediate on and off

positions against the force exerted on the oper-

ating member by said actuator.

13. In a circuit breaker, a stationary con-
tact, an operating member pivoted at a fixed
point intermediate its ends ang movable to on
and off positions, said operating member having
a handle portion at ifs upper end and a bifur-
cated portion at its lower end, a U-shaped actu-
ator having the upper end of the U pivoted
on the bifurcated lower end of the operating
member and having the closed end of the U
_extendmg downwardly away from the lower end

f the operating member, 3 movable contact
mfounted directly on the actuator at the lower
end thereof, a pivoted releasable member hav-
ing- a portion passing between the two legs
ci the bifurcated portion of the operatine mem-
ber, a single ceil spring connected at its upper
end to the portion of the releasable member
which is between the legs of the operating mem-
-bher and connected at its lower end to the U-

shaped actuator, current responsive means nor-

mally holding said releasable member and re-
-leasing it to move to a tripped position upon
the occurrence of predetermined conditions, a
fixed stop engaged on one side by the releasable
member when it is in tripped position ang en-
gaged cn the other side by the actuator when
it is in its position where the contacts are sepa-
rated, said actuator when in engagement with
sald fixed stop having the line of action of the
force exerted by it on the operating member ly-
ing at the side of the pivot of the operating mem-
ber Whlch tends to move the operatine member
toward off position when the operating member
1S In on position and the releasable member is
also against said fixed stop, a projection on

it
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said releasable member extending into the path
of movement of one side of one of the legs: of
the bifurcated portion of the operating member
sald projection on the releasable member being
in engagement with said leg of the operating
member when the releasable member is in- its
norimally held posi ition and the operating mem-
oer is in its off position, said projection on the
reieasable member being at a distance from said
leg of the operating member when the releasable
member 1is in its normally held position and the
cperating member is in ifs on position whereby
holding of the cperating member in on position
does not prevent movement of the releasable
member to its tripped position after it is released,
and sald projection on the releasable member,
when both the releasable member and the actua~=
tor are against said fixed stop, being in engage~
menv with said leg of the operating member
with the operating member in a position inter-
mediate its on and off positions whereby the
tripped position is indicated, and said releasable
member being returned to its normally held po-
sition thr cugh sald engagement during move-
ment of the operating member from smd inter-

mediate position to its off position.
| HARLAN S. GANO
G—“‘RALD J.

FREESE.
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