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41 Claims.

The general object of the invention is to pro-
vide a circuit breaker of the general type disclosed
in certain prior patents issued to me, but of some-
what simpler construction so that it can be pro-
duced at a lower cost. '

A more specific object of the invention is to
provide a single-break circuit breaker having a
bodily movable bi-metallic. strip fon effecting
automatic opening and having the said movable
strip electrically connected through a flexible
conductor directly with a stationary conductor
on the base or housing: -

Another specific object of the invention is to
provide a circuit breaker having a bodily movable
bi-metallic strip for effecting automatic opening
and having another conductor in approximately
parallel relationship therewith so that there is
obtained not only an electro-thermal effect but
also an electro-magnetic repulsive effect.

* Still another specific object of the invention is

to provide improved means for isolating the arc-

ing zone from the mechanical parts of the circuit
breaker and improved means for muffling the arc.
Other more specific objects of the invention are

= to provide certain improved details of structure,

the advantages of which will be apparent from
the drawings and the detailed description. -

In the accompanying drawings I have shown
four embodiments of the invention in order that
its character may be fully explained, but it will
be understood that the drawings are intended
for illustrative purposes only and are not to be
construed.as defining or limiting the scope of the
invention, the claims forming a part of this speci-
fication being relied upon for that purpose.

Of the drawings:

Fig. 1 is a front view of a circuit breaker em-
bodying the invention, with certain parts broken
away to show other parts more clearly.

Fig. 2 is a vertical sectional view taken along
the line 2—2 of Fig. 1.

Fig. 3 is a fragmentary vertical sectional view
similar to Fig. 2, but showing the parts in the po-
sitions which they assume upon automatic open-
ing while the handle is held in closed circuit
position.

Fig. 4 is a view similar to Fig. 3, but showing,

-all of the parts mcludmg the handle in ‘open cir-
cuit positions.
Fig. 5 is a perspective view showing various

parts of the circuit breaker separated from each

other. .

~ Fig. 6 is a fragmentary sectional view taken
along the line 6—6 of Fig. 2.

‘Fig. 7 is a fragmentary vertical sectional view

(CL 200—116)

similar to Fig. 2 but showing an alternative em-~
bodiment of the invention.

Fig. 8 is a vertical sectional view of an alter-
native circuit breaker embodying certain phases
of the invention.

Fig. 9 is a fragmentary horizontal sectional
view taken along the line 9—9 of Fig. 8.

Fig. 10 is a fragmentary horizontal sectional
view taken along the line 10—10 of Fig. 8.

Pig. 11 is a vertical sectional view showing an-
other alternative circuit breaker embodying the
invention.

Fig. 12 is a horizontal sectional view taken

‘along the line 12—I12 of Fig. 11.

In describing the circuit breaker as shown in
Figs. 1 to 6, I will first describe the principal parts
of the circuit breaking mechanism, referring only
briefly to the associated base or housing. There-
after the base or housing will be described in
greater detail. The circuit breaking mechanism
is of the same general type as that disclosed in
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my prior patent for Automatic circuit breaker,

‘No. 2,020,333 dated November 12, 1935.

A stationary main contact | is provided and
also & stationary conductor 2 which is separate
from the contact.. The contact | and the con-
ductor 2 are both mounted upon a suitable base
or housing. Directly connected electrically with
the stationary conductor 2 is a flexible conductor
3. For making and breaking the circuit be-
tween the contact | and the conductors 2 and 3
there is provided a movable contact member. As
shown, the contact member is movable about a
fixed axis, and the said contact member com-
prises a conducting element or bar 4 which car-
ries a movable contact 5 adapted to engage and
disengage the stationary contact |. Preferably
for a purpose to be set forth, the contact member
also' comprises an arm 6 which is in generally
parallel relationship with the bar 4 and may be
constructed as shown in detail in Fig. 5. The
arm 6 is formed of sheet metal bent to a U-shape
to provide two similar legs 6%, 6¢;

and the con- -

ducting bar 4 has.an angularly bent portion &&=

which directly engages the transverse portion 6%
of the operating arm, the last said portions being
held together by a rivet.

For supporting the contact member and- asso-
ciated parts there is provided a-frame T which,
as shown in Fig. 5, preferably includes two oppo-
site similar plates spaced apart and connected
with each other by transverse members 8, 9, 10,
and . The transverse member 8 is a pivot or
bearing member which extends through holes in

the arm 6 thus providing a pivotal support for the.
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entire contact member. The bearing member 8

is supported in insulating bushings 2, 12 which -

Insulate the contact member from the support-
ing frame. Swrrounding the member 8 is a coil
spring 13 which engages the arm 6 and also en-
gages the insulating transverse member {1, this
spring thus serving.to bias the contact member
in the contact disengaging direction. Projec-
tions 72, 7 on the frame plates serve to engage
the portions 6, 6¢ of the arm 6 and thus limit
forward movement of the contact member.

A handle or cperating member {4 is pivotally-

supported on the supporting frame 1, the trans-
verse member [0 being utilized as the pivotal
‘support. The operating member 14 is biased in
the clockwise direction by & spring 15.

In order that the operating member {4 may
operate the contact'member, there is provided a
connecting mechanism which is controlled by
means of a - bi-metallic element 16 bodily mov-

", able with the contact member. Preferably and

‘ ‘an actuator {7 which is mechanically'connectedv
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as shown the bi-metallic element {6 serves in
and of itself as a latch, cooperating directly with

with the operating member.
Preferably and as shown, the actuator 17 is

carried directly upon the contact member so as .

to move bodily therewith, and the before-men-
tioned arm 6 is utilized for this purpose. The
.actuator #71 is pivotally mounted at 18 between
the two legs 6%, 6° of the operating arm. The
actuator is insulated from the arm § by means
of insulating bushings £82, i8% which surround
the pivot pin 18 as shown in Fig. 6. These bush-
ings have shoulders thereon which serve to hold
the actuator in central position.. As shown the
{7 extends rearward and projects
through a slot 4> in the conducting arm 4.

A link {9 is pivotally connected with the oper-
ating member (8 at 20 and with the actuator {7
at 21. With the parts in the normal closed-

- circuit position as shown in Fig. 2, the pivotal

axis at 20 is above a.straight line connecting the

- pivotal axes at {0 and 21, the operating member

itself thus co-operating with the link {9 to form
& normally locked toggle. The before-mentioned
transverse member 9 engages a suitable shoulder

on the handle member to limit movement thereof )

in the counter-clockwise direction.
The before-mentioned latch {6 normally en-

* gages the actuator {7 and holds it in its normal

relationship with the other parts as shown in
Fig. 2. The bi-metallic latch 16 may be mounted
and held in different ways, but as shown it is
provided with an angularly bent portion 65
which is parallel to and in contact with the
angularly bent portion 4* of the conducting bar

"4. It may be held by the same rivet which con-

nects the conducting bar 4 with the operating

-arm 6. The before-mentioned flexible conductor

3 is electrically connected with the bi-metallic
latch 16 and preferably it is directly engaged
therewith near the upper latching end thereof.
This connection may be effected by brazing.
With the circuit breaker in closed-circuit po-
sition as shown in Fig. 2 it will be apparent that
electrical connection is established from the sta-

-tionary contact f to the movable contact 5,

thence through the conducting bar 4 and the bi-
metallic latch (6, and thence through the flexible

. conductor 3 to the stationary conductor 2.

%

As already stated, the contact member is

biased in the circuit-opening direction by means
of the spring 18, and the operating member 13
biased in the clockwise or circuit-opening direc-

_and 3 and if an abnormal curk

. bi-metallic element.

8,200,351

tion by means of the spring 5. ?Howev;ar, actual

.movement in the circuit-opening direction is

normally prevented by reason of the described

toggle relationship between the operating mem-.

ber itself and the link {9, it being understoed
that the latch 16 normally holds the actuator 17
from relative movement in the c'ockwise direc-
tion. : -
 Normally the operating member {4 may be
moved to move the contact member and thus
open or close the circuit.. During such normal
movements the latch 16 remains engaged with
the actuator 17. N

If the handle or operating member {4 be held
in its closed-circuit position. as shown in Figs, 2
condition such
as an overload is asttained, the bi-metallic latch

" 16 is automatically deflected rearward as indi-
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cated in Fig. 3 so as to disengage and release '

the actuator 1. This deflection ordinarily
occurs chiefly by reason of the heatin_g of the

‘When the .actuator is no longer held by the
latch 16, the entire contact member is moved by

“the 'spring 13 to its open-circuit position as

shown in Fig. 3, the actuator 17 and the link 19
assuming the relative positions shown in that
figure. If the operating member be released
after the parts have moved to the relative posi-
tions shown in Fig. 3, the spring 15 moves the
operating member to the position shown in Fig,
4, this in turn moving the link 19 and the actu-

ator 17 to the positions shown in that figure.

The actuator is thus restored to engaged or en-
gageable relationship with the bi-metallic
latch 16, -

The operation has been described as it occurs
when the handle is first held and then released.
Ordinarily, however, the operating member is
not held and it starts to move to its open-circuit
position as soon as the actuator has moved far
enough in the clockwise direction to break the
locking relationship between the operating mem-
ber and the'link’{9. All of the parts thus move
practically instantaneously to the position shown
in Fig. 4, the actuator being immediately restored
to engaging relationship with the latch. As soon
as the latch has cooled sufficiently the operating
member can be moved to again close the circuit.

As already stated, the deflection of the bi-
metallic latch or strip {6 ordinarily occurs chiefly
by reason of the heating thereof by the current.
Preferably in order to augment or accelerate the
defiection upon the attainment of a short circuit
or other extreme excess current conditions, there
is provided a conductor connected in the circuit
and located closely adjacent the strip and sub-
stantially parallel therewith. .As shown, this
conductor is the bar 4 which has already been
described. In the particular construction shown
the bar 4 and the latch 16 are connected in series
and the deflection of the strip is augmented or
accelerated by the magnetic repulsive effect re-
sulting  from the flow of current in the closely
adjacent and substantially parallel conductors #
and 6.

In order to adjust the bi-metallic latch 16 for
purposes of calibration it may be desirable to
provide an adjusting screw 22 extending through
a hole 16 in the said latch. As shown the oper-
ating arm 6 has an extension 6° which is posi-
tioned to project into a slot 4c formed in the
contact bar 8. The said extension 6¢ has a tail

_ portion 8¢ which enters and fits a slot 16¢ in the

20

25

30

40

45

55

60

65

70

latch member thus assisting in holding the latch 75
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member in place. The extension 6° has a thread-
ed hole therein adapted to receive a screw 22. It
will be apparent that by adjusting the screw 22

the latch 16 may be moved within certain narrow
limits so as to be adapted to release the actuator
‘upon the attainment of predetermined overload -

condition. )

Under some circumstances it may be undesir-
able or at least unnecessary to provide an adjust-
ment for the bi-metallic latch. In Fig. 7 a con-
struction is shown which is in most respects
similar to that shown in Figs. 1 to 5 but which
differs as to the details of the latch mounting.
As shown in this figure the latch 23 is riveted to
a latch carrying member 24 which is held by the
same rivet that connects the contact bar ‘with
the operating arm. The remainder of the con-
struction is or may be exactly as described and
repetition is unnecessary.

The circuit breaker mechanism® which has thus
far been described may be mounted.in various
ways and may be used for various purposes. In
Figs. 1 to 5 there is disclosed one suitable con-
struction for supporting and enclosing the mech-
anism and there is also disclosed a novel arc
muffling device. The supporting and enclosing
construction and also the arc mufiling device will
now be described in detail, but it will be under-
stood that as to these features I do not necessarily
limit myself to the exact mechanism which has
been described.

A main base or housmg 25 is provided which
supports the circuit breaker mechanism and all
of the conducting parts. As shown this is an in-
tegral structure comprising a rear wall 25% and
two forward projecting side walls 25b, 25% which
are spaced apart and which are identical in con-
struction. - The housing has a front cover 26
which may be of metal, and insulating sheet 21
being interbosed between the cover and the hous-
ing. The cover 26 and sheet 27 will be referred
collectively as constituting the front cover plate.
The front cover plate is held in place by screws
28, 28, and it has an opening through which the
operating member 14 projects.

The housing 25 is secured to a metallic sup-
porting plate 29 by means of the said screws 28,
28, which thus serve as connection devices for
holding the front cover plate and the supporting
plate in fixed relation to each other and to the
housing. The supporting plate 29 is secured by
suitable means, such as screws 30, 30, to the rear
wall of an outer metallic casing 31. The casing
3{ has an openable front cover 32 secured by
screws 33, 33, the said cover preferably having a
central depressed portion 322 closely adjacent
the housing cover 26. The cover 32 also has an
opening for the operating member 4.

The before-mentioned stationary contact | is
carried by a resilient stationary ocnductor 34 lo-
cated near the upper end of the base or housing
25 and held in place by a screw 35. . A nut 36 on
the screw 35 cooperates with the conductor 34 to
form a wire terminal. The before-mentioned sta-
tionary conductor 2 is secured to the base or
housing 25 near the lower end thereof by means
of,a screw 31. A nut 38 oh the screw 37 coop-
erates with the conductor 2 to constltute a wire
terminal. . -

The mechanism supporting frame 1 is posi-
tioned between the main side walls 25b, 25b of
the housing. The frame T is so engaged by the
housing that rearward movement thereof is pre-
vented, and for this purpose the plates of the
frame are shown as having lateral projections

Tb, b which are seated in notches in the side
walls of the housing and which prevent rearward
movement of the frame, Forward movement of
the frame is prevented by the front cover plate
26 when the said plate isin place. Upon removal
of the front cover plate the frame and all parts
carried thereby can be freely moved in the for-
ward direction. Such movement is limited by the
flexible conductor 3, but complete removal of the
frame and of the parts carried thereby is possible
when the conductor 2 is disconnected from the
housing.

Extending transversely between the side walls
25b, 25b of the housing are insulating plates and
there are preferably three such plates 39, 40, and
41. These plates cooperate with the rear and side
walls of the housing to form chambers which are
substantially closed except at the front, the front
being substantially closed as before stated by the
housing cover 26 together with the insulating
sheet 21.

The transverse plates 39, 40, and 41 are prefer-
ably entered in opposite grooves formed in the

side walls of the housing. The transverse plates
. engage the rear ends of the grooves so that rear-

ward movement is limited, and the plates axre nor-
mally held against forward removal by means of
the housing cover 26.

The circuit breaking mechanism is positioned
chiefly in the lower chamber between the trans-
verse plates 39 and 40. The conducting bar 4 pro-
jects upward through the transverse plate 40, and
as before stated the operating member 14 pro-
jects forward through the covers 26 and 82. The
stationary contact | and the movable contact 5
on the conducting bar 4 are positioned in the up-
per chamber between the transverse plates 40 and
41. Thus the plate 40 serves to separate the arc-
ing zone at the contacts from the mechanism of
the circuit breaker.

Preferably in order that the plate 40 may more
effectively separate the arcing zone from the cir-
cuit breaker mechanism, it is made movable and
is provided with a relatively small aperture
through which the contact bar passes and which
it relatively closely fits. The plate is therefore
movable in its own plane and it is so moved when-
ever the contact bar 4 moves to open or close the
circuit.

In order that the two chambers may be sub-
stantially completely separated from each other,
under all conditions, stationary walls are provided
in association with the movable plate 40. A
transverse plate 40= is provided at the front, this
being positioned in grooves in the side walls of the
housing and being held in place by the front cov-
er. This plate 40% cooperates with the movable
plate 40 to separate the two chambers when the
movable plate is in its rearward position as
shown in Fig. 2. A wall 2§¢ is formed integrally
on the rear wall of the housing, and this cooper-
ates with the movable plate to separate the two
chambers when the movable plate is in its for-
ward position as shown in Figs. 3 and 4.

Preferably an arc muffling device is positioned
in the upper chamber between the two plates
40 and 41, this device being in the main at the
front of the two contacts. Preferably the arc
muflling device is a separate structure normally
held in place by the front cover 26, but being re-
movable as a unit after the cover has been re-
moved. )

The details of the arc muffling device may be
widely varied but as shown it comprises an in-
sulating sheet 42 hent to provide two opposite
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4 ,
parallel walls 422, 422, ‘There is preferably also
provided a rear wall 42" which may be formed

" as an integral part of the main sheet. The wall
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42> has an opening 43 therein through which
the contact | projects when the arc muffling de-
vice is in place.
422, 42= are metallic plates 44, 44, oppositely po-
sitioned so as to provide a circuitous or serpen-
tine passageway as clearly shown in Fig. 2. Pref-
erably the said walls 422, 42 have slots or
apertures therein in which are seated the
end portions of the plates 44, 44, 'The entire
arc muffing device is of such size that it sub-
stantially fills the upper chamber between the
plates 40 and 41. The side walls of the housing

preferably have opposite grooves for the ends of

the plates 44, 44, as shown in Fig. 1. "The oppo-
site side walls of the arc mufiling device have
notches 42¢, 42¢ therein and the upper wall has
a notch 424 therein. The side main walls of the
housing have notches 284, 25¢ registering with
the notches 42¢, 42¢. and the upper plate 41 has a
notch 412 therein registering with the notch 424,
In order to-prevent burning of that part of the
contact bar 4 immediately adjacent the contact §
there is preferably provided an insulating ele-
ment 45. This element has a hole 45¢ therein
through which the contact 5 projects and it has
ears 45°, 45 thereon which are bent around the
bar 4 to hold the insulating element in place.
. When the movable contact 5 is moved away
from the stationary contact f, either manually
or automatically, any arc-formed gases are forced
to move in a generally forward direction through
the serpentine passageway between the plates 44,
44. With the movable plate 40 in its forward
position-as shown in Figs. 3 and 4, the gasses
can escape only through the notches 42¢, 42c and
424, ~Thus the gasses are not only prevented
from entering the lower chamber which contains
the circuit breaker mechanism, but they are

" guided in a serpentifie or circuitous path so as
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to be cooled prior to being discharged from the

" circuit breaker housing.

In Figs. 8, 9, and 10 I have shown a somewhat
different mechanism which may be regarded as
alternative to the mechanism shown in Figs. 1
to 6 and already described in detail. This mech-
anism is shown in a somewhat simpler housing
but it will be understood that this is merely for
convenience of illustration and that no limita-
tion is intended in this respect.

A main housing 46 is provided which is sub-
stantially closed except at the front where there

is a removable cover 47. A stationary contact 48

is provided which is mounted on a resilient con-
ductor 49.. The conductor 49 is held in place by
a screw 50, and a nut 51 on the screw provides a
wire terminal. A stationary conductor 52 is se-
cured to the base or housing by means of a screw
§3. The conductor 52 is in clamping engagement
with a flexible conductor 54 which extends into
the interior of the housing. A nut 55 on the

. 'screw 53 serves as a wire terminal.

70

Within the housing 46 is a contact member
which includes a conducting element or bar 56
carrying & movable contact 51 adapted to en-

‘gage the stationary contact 48. The conducting

element or bar 56 is pivotally mounted at or
near the end thereof opposite the contact. As

. shown, the said element or bar is positioned be-

tween two insulating plates 58, 58 and is secured

- thereto by means of rivets. Also poslt:loned be-

78

tween the plates 58, 58 and similarly secured

thereto is'a conducting plate 59 A plvot pin 60

Carried by the opposite walls-

2,209,351

is mounted in suitable apertures in the side walis
of the housing 45 and extends through suitable
apertures in the insulating plates 58, 58. In this
way the contact member is pivotally mounted’
for movement about the axis of the pin §0. It ;
is biased for movement in the contact disengag-
ing or circuit-opening direction by means of a
spring &1,

A handle or operating member 62 is pivotally
supported on a pin 63 extending transversely be- 1¢
tween the side walls of the housing. A spring 64
serves to bias the operating member for move-
ment in the clockwise or circuit-opening position.

In order that the operating member may oper-
ate the contact member there is provided a con- 15
necting mechanism which is similar in many re-
spects to that shown in Figs. 1 to 6. 'This mech-
anism includes a bi-metallic latch 65 and an
actuator 68.

The latch 65 is mechanically connected to and g¢.
is movable with the conducting element 56. It is
connected near the pivotal axis of the conducting
element and it extends in general parallelism
therewith toward the contact carrying end there-
of. The latch is also electrically connected with 25
a portion of the conducting element 56 and is
also electrically connected with the fiexible con-
ductor 54.

As illustrated in the drawings the latch-s_s has
an opening therein through which projects an 3o
integral extension 59* on the conducting plate
59, there being an interposed metallic washer §1.
The inner end of the flexible conductor 54 has
electrical connection with the bi-metallic latch

. 65 and_preferably it directly engages the latch 33 '

at the front’ face thereof and is clamped in place
by means of a metallic washer 675, The forward
end of the extension 592 is riveted over as showh
to engage the metallic washer §73. At the other
end ‘of the bi-metallic latch is a transverse latch

" bar.58 and the said end of the latch is electrical-

ly connected with the conducting bar 56 by
means of a thin flexible conductor 9. This
conductor 68 permits the latch 65 to flex freely
under the influence of heat caused by current
flowing therein.

For supporting the actuator 66 there is pro-
vided a U-shaped bracket or arm 78 which is
secured at its rear end to the conducting bar 56
immediately adjacent the movable contact 51,
The said actuator 66 is pivotally mounted at 71
between the two legs of the arm 76. The actu-
ator is held in central position by means of bush-
ings 118, T{® which surround the pivot pin 71.

Links 72, 72 are pivotally connected with the
operating member 62 at 78 and with the actuator
66 at 74. With the parts in the normal closed-
circuit position as shown in Fig. 8 the pivotal
axis at 13 is above a straight line connecting.
the pivotal axes at 63 and 14, the operating
member itself thus cooperating with the links
12 to form a normally locked toggle. A trans-
verse pin 75 is provided which serves to limit
movement of the handle member in the counter-
clockwise direction.

With the circuit breaker in closed-circuit posi-
tion as shown in Fig. 8, it will be apparent that

45
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. tlectrical connection is established from the sta-

tionary contact 48 to the movable contact 57,
thence through the contact bar 56 and the flex-
ible conductor 69 to the bi-metallic. latch 65, and
thence through the flexible conductor 54 to the
stationary conductor 52.

The manner of operation is substantially the

70

same as already described in conjunction with 15
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Figs. 1 to 6 and detailed explanation is unnec-
essary. The operating member 62 can be used
under normal circumstances to move the contact
member to open or close the circuit. In the event
of an overload the bi-metallic latch is deflected
rearward thus releasing the actuator 66 and per-
mitting both the contact member and the oper-
ating member to move to their open-circuit posi-
tions.

Another alternative construction is shown in
Figs. 11 and 12 and here again a simplified base

. or housing is shown. A main housing 76 is pro-
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vided which is closed at the sides and which has
& removable cover 18 at the front. A stationary
contact 19 is provided which is mounted on a
resilient conductor 80. The conductor 80 is held
in place by a screw 81, and a screw 82 provides a
convenient wire terminal. . A stationary con-
ductor 83 -is secured to the base or housing by
means of a screw 84. A screw 85 serves as a wire
terminal. The ends of the housing are closed by
insulating plates 86, 86 fitting slots in the side
walls, and held in place by the cover 718.

Within the housing 1€ is a movable contact
member which comprises two insulating plates
81, 81 spaced apart transversely and connected
by two transversely extending conducting ele-
ments 88 and 89. .These conducting elements
extend into suitable slots in the said plates. A
movable contact 90 is carried by the transverse
element 88 and is adapted to engage the station-
ary contact 79. Rigidly secured to the transverse
element 89 is a bi-metallic latch 9§ similar to
the latch 65 shown in Fig. 8 and similarly pro-
vided with a transverse latch bar 92. The latch
is electrically connected with the movable con-
tact 90 by a flexible conductor 93.

There is provided a resilient supporting and
coniducting element 94 having one end rigidly
connected mechanically with the conductor 83
and having the other end rigidly connected me-

.chanically with the transverse. conducting ele-

ment 89. As shown it is riveted at both ends.

- The said element 94 serves to electrically con-

45

50

56

6o

. 65

70

76

nect the conductor 83 and the latch 81, and in
addition it serves as the sole mechanical support
for the corresponding end of the contact member.
By reason of its resiliency the element 93 per-
mits an approximately pivotal movement of the
contact member and it biases the said member
for movement in the disengaging or circuit-open-
ing direction. ' ‘

A -handle or operating member 95 is pivotally
supported on a transverse pivot pin 96 extending
‘between the arms of s U-shaped bracket 97. . The
bracket is held in place by a screw 98 and the
arms thereof extend forward through slots in
the rear wall of the housing. A spring 39 serves
to bias the operating member for movement in
the clockwise or circuit-opening position.

In order that the operating member may op-
erate the contact member there is provided an
actuator 100 and two links {84, 101. These parts
are similar in construction and operation to the
corresponding parts shown in Fig, 8 and already
described in detail. Repetition is unnecessary.

What I claim is:

1. The combination in an automatic circuit

breaker, of a stationary contact, a stationary con-
ductor separate from the said contact, a flexible
conductor electrically connected at one end with
the stationary conductor, a movable contact
member having a contact adapted to engage and
disengage the stationary contact, the said con-
tact member being biased for movement toward

5

its open-circuit position and being normaily me-
chanically held against such movement, and a
thermostatic bi-metallic strip supported upon
and bodily movable with the contact member and
electrically connected between the movable con-
tact and the other end of the flexible conductor,
the said strip being adapted to be heated upon
the attainment of an abnormal current condition
therein and thus deflected so as to mechanically
release the contact member and permit it to auto-
matically move to open-circuit position.

2. The combination in an automatic circuit
breaker, of a stationary contact, a stationary con-
ductor separate from the said contact, a flexible
conductor electrically connected at one end with
the stationary conductor, a movable contact
member including a contact adapted to engage
and disengage the stationary contact, the said
member being biased in the contact disengaging
direction, a bodily movable bi-metallic latch on
the contact member electrically connected be-
tween the movable contact and the other end of

the flexible conductor, the said latch being auto- -

matically deflected from its normal relationship
with the contact member upon the attainment
of abnormal current conditions in the circuit, a
movable actuator normally engaged by the latch
to prevent relative movement of the contact
member and being released upon automatic de-

‘flection of the latch to permit automatic circuit

opening movement of the contact member, and
means for operating the actuator to enable it in
cooperation with the latch to normally effect the
movement of the contact member to and from its
contact engaging position.

3. The combination in an automatic circuit
breaker, of a stationary ‘contact, a stationary

_conductor separate from the said contact, a flex-

ible conductor electrically connected at one end
with the stationary conductor, a movable contact
member including a contact adapted to engage
and disengage the stationary contact, the said
member being movable about a substantially
fixed axis and biased in the contact disengag-
ing direction, a bodily movable bi-metallic latch
on the contact member electrically connected be-
tween the movable contact and the other end of
the flexible conductor, the said latch being auto-
matically deflected from its normal relationship
with the contact member upon the attainment
of abnormal current conditions in the circuit, an
actuator supported upon and bodily movable with
the contact member and also pivotally movable
relatively thereto, the actuator being normally
engaged by the latch to prevent relative pivotg).l
movement and being released upon automatic
deflection of the latch to permit automatic cir-
cuit-opening movement of the contact member,
and means for operating the actuator fo enable
it in cooperation with the latch to normally effect
the movement of the contact member to and
from its contact engaging position.

4. Tn an asutomatic circuit breaker, the com-
bination of a stationary contact, a stationary
conductor separate from the said contact, a flex-
ible conductor electrically connected at one end
with the stationary conductor, & movable contact
member having a contact adapted to engage and
disengage the stationary contact, the said con-
tact member being biased for movement toward
its open-circuit position and being normally me-
chanically held against such movement, and a
thermostatic bi-metallic strip rigidly supported
at one end upon the contact member and bodily
movable therewith, the said strip being electri-
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cally connected at its rigidly supported end with
the movable contact and at its opposite end with
the other end of the flexible conductor and the
said strip being adapted to be heated upon the
5 attainment of an abnormal current condition
therein and thus deflected so as to mechanically
release the contact member and permit it to au-
tomatically ‘-move to open-circuit position.
- 5. In an automatic. circuit breaker, the combi-
10 nation of a stationary contact, & movable con-
tact member including a conducting bar with a
contact thereon adapted to engage and disen-
gage the stationary contact, the said member
being biased in the contact disengaging direc-
15 tion, a bodily movable bi-metallic latch on the
contact member closely adiacent and substan-
tially parallel with the said bar and electrically
connected in the circuit in series therewith, the
said latch upon the attainment of abnormal cur-
20 rent conditions in the circult being automatically
deflected from its normal relationship with the

contact member as the result of thermal action-

within the strip and the said latch upbn the at-

~ talnment of extreme excess current conditions

28 being deflected at an accelerated rate by reason

of magnetic repulsive action between the latch

and the conducting bar, a pivoted actuator nor-

mally engaged by the latch to prevent relative

. pivotal movement and released upon automatic

80 deflection of the latch to permit automatic cir-

" cuit opening movement of the contact member,

and means for opéerating the actuator to enable

- it in cooperation with the latch to normally ef-

fect the movement of the contact member to
83 and from its contact engaging position.

6. In an automatic circuit breaker, the com-
bination ‘of a stationary contact, a stationary
conductor separate from the said contact, a flex-
ible conductor electrically connected at one end

40 With the stationary conductor, a movable con-
tact, memben including a conducting element
with a contact thereon adapted to engage and
disengage the stationary contact, the said mem-
ber being pivoted near one end of the conduct-
ing element and being biased in the contact dis-
engaging direction, a bodily movable bi-metallic
strip mechanically and electrically connected at
one end with the conducting element near the
pivoted end thereof and extending in general

5o Pparalleism with the said conducting element to-

ward the contact carrying end thereof, the said

bi-metallic strip being mechanically and elec-

trically connected at the other end with the

said fiexible conductor so as to be thus included

sp In the circuit and the said strip upon the attain-

ment of abnormal current conditions in the

circuit being automatically deflected from its

normal relationship with the contact member as

the result of thermal action within the strip and

"~ gp the said latch upon the attainn?ent of extreme

ekcess current conditions being defiected at an

accelerated rate by reason of magnetic repulsive

action between the latch and the conducting bar,

and operating and controlling means adapted for

g5 moving the contact member to open or close the

circuit and adapted for releasably holding it in

" closed-circuit position, the last said means being

. asscciated with the bi-metallic element so that

upon automatic deflection of the element the said

means is released to permit automatic, circuit-
opening movement of the contact member.

7. In an automatic circuit breaker, the com-

bination of a- stationary contact, & ‘stationary

conductor separate from the said contact, a flex-

75 ible conductor \glectrically connected at one end
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with the stationary conductor, a movable con-
tact member 'including a conducting bar with &
contact thereon adapted to engage and disen--
gage the stationary contact, the said member
being biased in the contact disengaging direction,

" & bodily movable bi-metallic latch on the con-

tact member closely adjacent and substantially
parallel with the said bar and electrically con- -
nected in serles between the sald bar and the
other end of the flexible conductor, the said )y

- latch upon the attainment of abnormal current

conditions in the circuit being automatically de-.
flected from ifs normal relationship with the
contact member as the result of thermal action
within the strip and the said latch upon the at- 1p
tainment of extreme excess current conditions
being deflected at an accelerated rate by reason

of magnetic repulsive action between the latch
and the conducting bar, & pivoted actuator nor-
‘mally engaged by the latch to prevent relative gg
pivotal movement and released upon automatic
deflection of the latch to permit automatic cir-
cuit-opening movement of the contact member,
and means for operating the actuator to enable

4t in cooperation with the latch to normally effect gg
the movement of the contact member to and
from its contact engaging position.

8. An automatic circuit breaker comprising in
combination, & stationary contact, a pivoted
contact member including an operating arm and gg
a conducting bar substantially parallel with the
arm and having & contact thereon adapted to
engage and disengage the stationary contact, the
said member being biased in the contact disen-
gaging direction, & bodily movable bi-metallic 8§
latch on the contact member substantially par-
allel with the said arm and with the said bar
and electrically connected in the circuit in series
with the bar, the said latch being automatically
deflected from is normal relationship with the 49
contact member upon the attainment of abnor-
mal current conditions in the circuit, an actuator
supported upon and bodily movable with the op-
erating arm of the contact member and also
pivotally movable relatively thereto, the actu- a5
ator being normally engaged by the latch to -
prevent relative pivotal movemeént and being
released upon -automatic deflection of the latch,
and means for operating the actuator to enable
4t in cooperation with the latch to normally effect g
the movement of the contact member to and
‘from its contact engaging. position.

9. An autematic circuit breaker comprising in
combination, a stationary contact, a pivoted con-

‘tact member including a conducting element .

having & contact thereon adapted to engage and
disengage the stationary contact, the said mem-
ber belng biased in the contact disengaging di-
rection, a bodily movable bi-metallic latch on
the contact member at one side of the conduct- 0
ing element and electrically connected in the cir-
cuit in serles therewith, the said latch being
automatically defiected from its normal relation-
ship with the contact member upon the attain-
ment of abnormsal current -conditions in the cir- 65
culf, an sactuator connected with the contact
member for pivotal movement about & movable
axis near the movsable contact and at the side of
the conducting element opposite to that at which
the latch is positioned, the said actuator having 7
& portion which extends o the first said side of
the conducting element and which is normally
engaged by the latch to prevent relative. pivotal
movement and is released upon automatic de-
Hection of the latch, and means for operating g5
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the actuator to enable it in cooperation with the
latch to normally effect the movement of the
contact member to and from its contact engag-
ing position.

10. An automatic circuit breaker comprising
in combination, & stationary contact, a pivoted
contact member including an apertured con-
ducting element having a contact thereon adapt-
ed to engage and disengage the stationary con-

tact, the said member being biased in the con--

tact disengaging direction, a bodily movable bi-
metallic latch on the contact member at one
side of the conducting element and electrically
connected in the circuit in series therewith, the
said latch being automatically deflected from
its normal relationship with the contact mem-
ber upon the attainment of abnormal current

_conditions in the cireuit; an actuator connected

with the contact member for pivotal movement
about a movable axis near the movable contact
and at the side of the conducting element oppo-
site to that at which the latch is positioned, the
said actuator extending through the aperture in
the element and being normally éngaged by the
latch to prevent relative pivotal movement and
being released upon automatic deflection of the
latch, and means for operating the actuator to
enable it in cooperation with the latch to nor-
mally effect the movement of the contact mem-
ber to and from its contact engaging position.
‘11, An automatic circuit breaker comprising
in combination, a stationary contact, a pivoted
contact member including an apertured conduct-

.ing bar having a contact thereon adapted to

engage and disengage the stationary contact and

‘also including an operating arm at one side of

the conducting bar, the said member being biased
in the contact disengaging direction, a bodily
movable bi-metallic latch on the contact mem-
ber at the other side of the conducting bar and
electrically connected in the circuit in series
therewith, the said latch being automatically de-
flected from its normal relationship with the
contact member upon the attainment of abnsr-
mal current conditions in the circuit, an actu-
ator supported upon and bodily movable with
the operating arm of the contact member and
also pivotally movable relatively thereto, the ac-
tuator extending through the aperture in the
bar and being normally engaged by the latch
to prevent relative pivotal movement and being
released upon automatic deflection of the latch,
and means for operating the actuator to enable
it in cooperation with the latch to normally ef-
fect the movement of the contact member to and
from its contact engaging position. )

12, The combination in an automatic circuit
breaker, of a stationary contact, a contact mem-
ber including a conducting element pivoted for
movement about a fixed axis and also including
a contact carried directly by the conducting ele-
ment near the other end and adapted to engage
and disengage the stationary contact to close
and open the circuit, means for biasing the said
contact member toward its open-circuit position,
an actuator carried by the conducting element
for pivotal movement about a transverse axis
which is at a substantial distance from the said
fixed axis and in fixed relation to the movable

contact, a bodily movable bi-metallic laich me-’

chanieally connected to and movable with the
conducting element and also electrically con-
nected with a portion of the said element, the

_said latch being normally engaged with the actu-

ator but being automatically deflected from its

7

normal relationship upon the attainment of ab-
normal current conditions in the circuit so as
to disengage the actuator and thus permit auto-
matic movement of the contact member to its
open-circuit position free from restraint by the
actuator, and means for operating the actuator
to enable it in cooperation with the latch to nor-
mally effect the movement of the contact mem-
ber to and from its closed-circuit position.

"13. The combination in an automatic ecircuit
breaker, of a stationary contact, a contact mem-
ber including a conducting element pivoted near
one_end. for movement about a fixed axis and
also including a contact carried directly by the
conducting element near the other end and
adapted to engage and disengage the stationary
contact to close and open the circuit, means for
biasing the said contact member toward its open-
circuit position, transversely spaced forward ex-
tending legs carried by the conducting element

10
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near the contact carrying end thereof, an actu-
ator connected between the said legs for pivotal -

movement about a transverse axis which is in
fized relation to the movable contact, a bodily
movable bi-metallic latch mechanically connected
to and movable with the conducting element and
also electrically connected with a portion of the
said element, the said latch being normally en-
gaged with the actuator but being automatically
deflected from its normal relationship upon the
attainment of abnormal current conditions in
the circuit so as to disengage the actuator and
thus permit automatic movement of the contact
member to its open-circuit position free from
restraint by the actuator, and means for oper-
ating the actuator to enable it in cooperation
with the latch to normally effect the movement
of the contact member te and from its closed-
circuit position. ’

14, The combination in an automatic circuit
breaker, of a stationary contact, a contact mem-
ber including a conducting element pivoted near
one end for movement about a fixed axis and
also including a contact carried directly by the
conducting element near the other end and
adapted to engage and disengage the stationary
contact to close and open the circuit, means for
biasing the said contact member toward its open-
circuif position, an actuator carried by the con-
ducting element for pivotal movement about a
transverse axis which is at a substantial dis-
tance from the said fixed axis and in fixed rela-
tion to the movable contact, a bodily movable
bi-metallic latch mechanically connected to the
conducting element near the pivotal axis thereof

-and extending in general parallelism therewith

toward the contact carrying end thereof, the said
latch being also electrically connected with a
portion of the said element and the said latch

~being normally engaged with the actuator but

being automatically deflected from its normal
relationship upon the attainment of abnormal
current conditions in the circuit so as to disen-
gage the actuator and thus permit sutomatic
movement of.the contact member to its open-
circuit position free from restraint by the actu-
ator, and means for operating the actuator to
enable it in cooperation with the latch to nor-
mally effect the movement of the contact mem-
ber to and from its closed-cireuit position.

15. The combination in an automatic circuit
breaker, of a stationary contact, a stationary
conductor separate from the said contact, a flex-
ible conductor electrically connected at one end
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including a conducting element pivoted near one
end for movement about a fixed axis and also
including & contact carried directly by .the con-
ducting element near the other end and adapted
to engage and disengage the stationary contact
to close and open the circuit, means for biasing
the said contact member toward its open-circuit
position, an actuator carried by the conducting
element for pivotal movement about a trans-
verse axis which is at a subtsantial distance from
the said fixed axis and in fixed relation to the
movable contact, a bodily .movable bi-metallic
latch mechanically connected to the conducting
element near the pivotal axis thereof and ex-

.tending in general parallelisin therewith toward

the coniact carrying end thereof, the said latch
being also electrically connected with a portion
of the said element and with the said flexible

- conductor and the said latch being normally. en-

gaged with the actuator but being automatically

deflected from its normal relationship upon the .

attainment of abnormal current conditions in

the circuit so as to disengage the actuator and -

- thus permit automatic movement of the contact

30
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member to its open-circuit position,free from
restraint by the actuator, and means for operat-
ing the actuator to encble it in cooperation with
the latch to normally effect the movement of the
contact member to and from 1its closed-clrcuit
position.

16. In an automatic circuit breaker, the com-
bination of a stationary contact, a pivoted con-

-tact member including a condiicting bar with a

contact thereon adapted to engage and disen-
gage the stationary. contact, the said member
being biased in the contact disengaging direction,
an actuator supported upon and bodily movable

“with the conducting bar and also pivotally mov- -

able relatively thereto about an axis spaced from
the bar, a bodily movable bi-metallic latch on
the contact member electrically connected with
the bar and positioned with its plane between
the bar and the axis of the actuator, the said

_latch being normally engaged with the actuator

but being automatically defiected from its nor-
mal relationship so as to disengage the actuator
upon the attainment of abnormal current ‘con-

", ditions in the circuit, and means for operating

60
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the actuator to enable it in- cooperation with the
latch to normally effect ‘the movement of the

contact member to and from its contact engaging
_position.

17. In an automatic circuit breaker, the com-
bination of a stationary contact, a pivoted con-
tact member including a conducting bar with a
contact thereon adapted o engage and disen-
gage the stationary contact, the said- member
being biased in the contact disengaging direc-
tion, a flexible conductor elecirically connected
with the conducting bar, an actuator supported
upon and bodily movable with the conducting
bar and also pivotally movable relatively thereto

about an axis spaced from the bar, a bodily mov- -

able bi-metallic latch on the contact member elec-
trically connected near its latching end with the
sald flexible conductor and positioned with its
plane between the bar and the axis of the actu-
ator, the said latch being normally engaged with
the actuator but being automatically defiected
from 1ts normal relationship so as to disehgage
the actuator upon the attainment of abnormal
current conditions in the circuit, and means for
operating the actuator to enable it in cooperation
with the latch to normally effect the movement

2,200,351
of the contact member to and from its contact

engaging position. _

-18. In an automatic circuit breaker, the com-
bination of a base, a stationary contact on the
base, & stationary conductor on the base sepa-

rate from the said contact, & movable contact
.member having & contact adapted to engage

and disengage the stationary contact, the said
contact member being biased for movement to-
ward its open-circuit position and being nor-
mally mechanically held against such move-
ment, a resilient supporting and conducting ele-
ment having one end rigidly connected mechan-

ically with the base and having, the other end

rigidly connected mechanically with the con-
tact member so.as to serve as a support for the
contact member while permitting the said mem-

ber to move substantially pivotally, the said ele-"

ment at its first said end being electrically con-
nected with the said stationary conductor on
the base, and a bodily movable bi-metallic strip
on the contact member electrically connected in
the circuit in series with the said resilient con-
ducting element, the said strip being adapted to
be heated upon the attainment of an abnormal
current condition therein and thus deflected so
as to mechanically release the contact member
and permit it to automatically move to open-
circuit position.

19. In an automatic circuit breaker, the com-

«
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bination of a base, a stationary contact on the .

base, a stationary conductor on the base sepa-
rate from the said contact, a movable contact
member having a contact adapted to engage
and disengage the stationary contact, the said
contact member being biased for movement to-

ward its open-circuit position and being nor--

mally mechanically held against such move-

35

ment, a resilient supporting*and conducting ele-

ment having one end rigidly connected mechan-
ically with the base -and having the other end
rigidly connected  mechanically with one end of
the contact member so as to serve as the sole
support for the contact member at the said end
thereof while permitting the said member to

- move substantially pivotally, the said element at

its first said end being electrically connected with

8 bodily movable bi-metallic strip on the con-
tact member electrically connected in series be-

the said movable contact, the said strip being
adapted to be heated upon the attainment of an
abnormal current condition ‘therein and thus
deflected so as to mechanically release the con-
tact member and permit it to automatically move
to open-circuit position.

20. The combination in an automatic circuit

breaker, of & base, & stationary contact on the
base, & stationary conductor on the base separate
from the said contact, a movable contact mem-

0

4b

" the sald stationary conductor on the base, and

50

. tween the said resilient conducting element and

66
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ber including a contact adapted to engage and -
disengage the stationary contdct, a resilient sup-

porting and conduciing element having one end
rigidly connected mechanically with the base and
having the other end rigidly connected mechan-
ically with one end of the contact member so as
to serve as the sole support for ‘the contact_mem-
ber at the said end thereof while perm"ittmg the

- said member o -move substantially pivotally, the

65
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said element af its first said end.being electri- -
cally connected ‘with the said stationary conduc- -

. tor on- the base & bedily movable bi-metallic

latch on the ‘contact member electrically con-

‘nected in series between the said resilient con-

76 -
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ducting element and the said movable contact,
the said latch being automatically deflected from

+ its normal relationship with the contact member

10

upon the attainment of abnormal current con-
ditions in the circuit, and an actuator normally
engaged by the latch to effect the movement of
the contact member to and from its contact en-
gaging position, the said actuator being disen-
gaged by the latch upon automatic defiection of
the latter to permit automatic circuit-opening

movement of the contact membey.

16
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" breaking mechanism carried by the fram
" freely movable in the forward direction when the

21. In an automatic circuit breaker, the com-
bination of a housing formed with & mechanism
containing chamber open at the fromi, & plate
substantially closing the housing chamber at the
front but having a handie opening therein, s
mechanism supporting frame positioned entirely
within the housing chamber and engaged by the
housing to prevent rearward movement, the said
frame being behind and in engagement with the
front plate and the said frame being held by the
plate and being otherwise freely movable in the
forward direction, and am automatic circuit
and

frame is so moved, the said mechanism being
positioned chiefly within' the housing chamber
and having a movable handle at the front ex-

‘tending through the opening in the front plate,

22. In an automatic circuit breaker, the com-
bination of a housing formed with & rear wall
and with parallel side walls spaced apari, a
plate ‘substantially closing the housing gt the

“front but having & handle opening therein, the

entire rear face of the said plate being flat and
the said' rear face being in engagement with
the front edges of the housing side walls, a mech-
anism supporting frame positioned entirely be-
tween the housing side walls and engaged by the
housing to prevent rearward movement, the
said frame being behind and in engagement with
the said flat rear face of the front plate and
the said frame being held by the plate and being
otherwise freely movable in the forward direc-
tion, two conducting means adjacent the re-
spective end portions of the housing and sup-
ported independently of the frame, and an auto-
matic circuit breaking mechanism carried by the
frame and freely movable in the forward direc-

-tion when the frame is so moved, the said mech-

anism being positioned entirely between the
housing side walls and behind the said flat rear
face of the front plate and serving when in
closed-circuit position to electrically connect the
sald two conducting means and the said mech-
anism having a movable handle at the front ex-
tending through the opening in the front plate,
23. In an automatic circuit breaker, the com-
bination of an integral insulating hous‘ng
formed with a rear wall and with parallel side
walls spaced apart, the said side walls having
two pairs of opposed grooves in their inner

" faces, two Insulating plates extending transverse-

70

(£

ly between the side walls and positioned in the -

said opposed grooves, a mechanism supporting
frame positioned between the side walls and en-
gaged by the housing to prevent rearward move-
ment, & cover plate substantially closing the
housing at the front but having a handle open-
ing therein, the:said cover being .in_front of the
sald transverse plates and in front of the frame
and preventing removal thereof, two conducting
means carried by the respective end portions of
the housing at the outer sides of the said trans-
verse plates, and an automatic cirenit breaking

9

mechanism carried by the frame and positioned
at least chiefly between the transverse plates
and serving when in closed-circuit position to
electrically connect the said two conducting
means on the end portions of the housing, the
sald mechanism having & movable handle a the
front extending through the opening in the front
COVET. .
24. In an automatic circuit breaker, the com-
bination of & housing formed with a mechanism
containing chamber open at the front, a cover
plate subsiantislly closing the housing cham-
ber at the front but having s handie opening
therein, a mechanism supporting frame posi-
tioned entirely within the housing chamber and
engaged by the housing to preveni Tearward
movement, the said frame being behind and in en-
gagement with the front cover plate and the ssid
frame held by the plate and being otherwise free-
Iy movable In the forward direction, ap auto-
matic circuit breaking mechsnism carried by the
frame and freely movable in the forward direc-
tion when the frame is so moved, the said mech-
anism being positioned chiefly within the hous-
ing chamber and having 2 movable handle at
the front extending through the opening in the
front cover plate, a supporting plate in engage-
ment with the housing at the rear thereof, con-
nection devices extending from: the front cover
plate to the rear supporting plate and serving to
hold the said plates in fixed relation to each
other and to the housing, and means on the
rear supporting plate whereby it may be inde-
pendently secured to a stationary rear wall,
25. In an automatic circuit breaker, the com-
bination cf an insulating housing provided with
parallel side walls spaced apart, an apertured
insulating partition plate extending transversely
between the side walls and movable in its own
plane, a stationary contact at one side of the
movable piate, and an automatic circuit break-
ing mechanism positioned between the side walls
of the housing and chiefly at the other side of
the movable piate, the sdid mechanism including
& movable contact bar extending through and
approximately fitting the aperture in the mov-
able plate and having a contact thereon adapted
to engage and disengage the stationary contact.
26. In an automatic circuit breaker, the com-
bination of an insulating housing provided with
walls substantially enclosing all but one side of
a contact containing chamber, an apertured
plate subtsantially closing the remaining side of
the said chamber and rectilinearly movable in
its own plane, a stationary contact within the
said  chamber and at one side of the movable
plate, and an automatic circuit breaking mecha-
nism positioned chiefly at the other side of the
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movable plate and outside of the said chamber, -

the said mechanism including a movable contact
bar extending through and approximately fitting
the aperture in the movable plate and having a
contact.thereon within the chamber adapted to
engage and disengage the stationary contact.

27. In an automatic circuit breaker, the com-
bination of an insulating housing provided with
parallel side walls spaced apart and havirg a
pair of opposed grooves in their inner faces, an

. apertured insulating partition plate extending

transversely between the side walls and movable
in the said opposed grooves, a stationary contact
at one side of the movable plate, and an auto-
matic circuit breaking mechanism positioned be-

T0

tween the side walls of the housing and chieﬂy/

al the other side of the movable plate, the said -

a
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mechanism including a movable contact bar ex-
tending through and approximately fitting the
aperture in the movable plate and having -a con-
tact thereon adapted to engage and disengage
the stationary contact.

28. In an automatic circuit breaker, the com-
bination of an insulating housing provided with
parallel side walls spaced apart and having two
pairs of closely spaced opposed grooves in their
inner faces, an apertured insulating plate ex-
tending transversely between the side walls and
movable in the grooves of one pair, a stationary
plate in the grooves of the other pair and co-
operating with the movable plate to form a par-
tition which is substantiaily closed with the mov-
able plate in any position, a stationary contact
at one side of the movable plate; and an auto-

" matic circuit breaking mechanism positioned be-

&0
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tween the side walls of the housing and chiefly at
the other side of the movable plate, the said
mechanism including a movable contact bar ex-
tending through and approximately fitting the
aperture in the movable plate and having a con-
tact thereon adapted to engage and disengage
the stationary contact,

29. In an automatic circuit breaker the com-

" bination of an insulating housing provided with

parallel side walls spaced apart and having a

. bair of opposed grooves in their inner faces, two

30

insulating plates exfending transversely between
the side walls and with_one of them apertured
and movable in the sald opposed grooves, a sta-
‘tionary coantact at the outer side of the movable

. plate, and an automatic circuit breaking mech-

36

anism positioned between the side walls of the
housing and chiefly between the two transverse
plates, the said mechanism including a movable
contact bar extending through and approxi-
mately fitting the aperture in the movable plate
and having a contact thereon adapted to engage
and disengage the stationary contact.

30. In an automatic circuit breaker, the com-
bination of an insulating housing provided with
parallel side walls spaced apart and having two
pairs of opposed grooves in their inner faces,
two insulating plates extending transversely be-
tween the side walls and positioned in the -said

/ . opposed grooves, one of the said plates being

&9
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apertured and movable. in its grooves, a cover
substantially closing the casing at the front but
having a handle opening therein, the said cover

being in front of the said transverse plates and-

preventing removal thereof, a stationary contact
at the outer side of the movable plate, and an
automatic circuit breaking mechanism positioned
between the side walls of the housing and chiefly
between the two transverse plates, the said
mechanism including a movable contact bar

extending through and approximately fitting

the aperture in the movable plate and having
a contact thereon adapted to engage and disen-
gage the stationary contact, the said mechanism
having a movable handle at the front extending
through the opening in the front cover.

31. The combination in an automatic circuit‘

breaker, of an insulating housing provided with
parallel side walls spaced apart and having three
pairs of . opposed grooves in their inner faces, a
cover substantially closing the housing at the
front but having a handle opening therein, three
insulating plates extending transversely between
the side walls and-positioned in the said opposed
grooves and providing two substantially enclosed
chambers, two conducting means carried by the
respective end portions of the housing outside of
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the said chambers, & stationary contact in one
of the said enclosed chambers and electrically
connected with one of the said conducting means,
and an automatic circuit breaking mechanism
positioned chiefly in the other enclosed cham-
ber and electrically connected with the other of

the said conducting means, the said mechanism

including a movable contact bar extending into
the chamber containing the stationary contact
and having a contact thereon adapted to engage
and disengage the said stationary contact and
the said mechanism having a movable handle at
the front extending through the opening in the
front cover.

32. The combination in an sutomatic circuit
breaker, of an insulating housing provided with
parallel side walls spaced apart and having three
pairs of opposed grooves in their inner faces, a
cover substantially closing the housing at the
front but having a handle opening therein, three
insulating plates extending transversely between
the side walls and positioned in the said opposed
grooves and providing two substantially enclosed
chambers, the inner one of the said three plates
being apertured and movable in its grooves, two
conducting means carried by the respective end
portions of the housing outside of the said cham-
bers, a stationary contact in one of the said en-
closed chambers g,nd electrically connected with
one of the said conducting means, and an auto-
matic circuit breaking mechanism positioned
chiefly in the other enclosed chamber and elec-
trically connected with the other of the said con-
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ducting means, the said mechanism including a

movable contact bar extending through and ap-
proximately fitting the aperture in the movable
plate and having a contact thereon in the con-
tact containing chamber adapted to engage and
disengage the stationary contact and the said

mechanism having a movable handle at the front ;

extending through the opening in the front cover.

33. An automatic circuit breaker comprising
in combination, an insulating housing provided
with two closely adjacent chambers separated by
a relatively thin partition, the said chambers be-
ing substantially closed except at the front, re-

movable front cover means normally substan-

tially closing both of the chambers at the front,
a stationary contact in one of the said cham-
bers, an automatic circuit breaking mechanism
positioned chiefly in the other chamber and in-
cluding a movable contact bar extending into
the chamber containing the stationary contact
and having a contact thereon adapted to engage
and disengage the stationary contact, and an
arc muffling device in the chamber containing
the contacts and in front of the said contacts.

34. An automatic circuit breaker comprising
in combination, an insulating housing provided
with two closely adjacent chambers separated by
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a relatively thin partition, the said chambers be-

ing substantially closed except at the front, re-

- movable front cover means normally substan-

tially closing both of the chambers at the front,
a stationary contact in one of the said cham-
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bers, an automatic circuit breaking mechanism -

positioned chiefly in the other chamber and in-

_cluding s movable contact bar extending into the
chamber containing the stationary contact and

having a contact thereon adapted to engage and
disengage the stationary contact, the said mech-
anism being readily movable from its chamber
as a unit in the forward direction upon removal
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of the front cover means, and an arc mufiling 5
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device in the chamber containing the contacts
and in front of the said contacts.

35. An automatic circuit breaker comprising
in combination, an insulating housing provided
with two closely adjacent chambers separated
by a relatively thin partition, the said chambers
being substantially closed except at the front, re-
movable front cover means normally substan-
tially closing both of the chambers at the front,
a stationary contact in one of the said chambers,
an automatic circuit breaking mechanism posi-
tioned chiefly in the other chamber and_includ-
ing a movable contact bar extending into the
chamber containing the stationary contact and
having a contact thereon adapted to engage and
disengage the stationary contact, the said mech-
anism being readily movable from its chamber as
a unit in the forward direction upon removal of
the front cover means, and an arc muffling de-
vice in the chamber containing the contacts and

"in front of the said contacts, the said arc muffling

device being readily movable from its chamber
as a unit upon removal of the front cover means.

36. An automatic circuit breaker compriging
in combination, an insulating housing formed
with a rear wall and with parallel side walls
spaced apart, the said side walls having two pairs
of opposed grooves in their inner faces, two in-
sulating plates extending transversely between
the side walls and positioned in the said opposed

" grooves to provide a chamber which is substan-

tially closed except at the front, a cover sub-
stantially closing the chamber at the front and
positioned in front of the said transverse plates
to prevent removal thereof, a stationary contact
in the said chamber, an automatic circuit break-
ing mechanism positioned chiefly outside of the
said chamber -adjacent one of the transverse
plates, the said mechanism including a movable
contact bar extending into the chamber and hav-
ing a contact thereon adapted to engage and dis-
engage the stationary contact, and an arc muf-
fling device in the chamber in front of the said
contacts, the said mufiling device being normally
held in place by the front cover but being readily
removable as a unit in the forward direction
upon removal of the cover.

37. An automatic circuit breaker comprising
in combination, an insulating housing formed
with a rear wall and with parallel side walls
spaced apart, the said side walls having three
pairs of opposed grooves in their inner faces,
three insulating plates extending transversely
between the side walls and positioned in the said

opposed grooves to provide two chambers which'

are substantially closed except at the front, a
cover substantially closing the chambers at the
front and positioned in front of the said trans-
verse plates to prevent removal thereof, a sta-
tionary contact in one chamber, a mechanism
supporting frame positioned in the other cham-
ber and having lateral projections engaging the
side walls to prevent rearward movement, the
said frame being held in place by the cover but
otherwise readily movable in the forward direc-
tion, an automatic circult breaking mechanism
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carried by the frame and positioned at least
chiefly in the same chamber, the said mecha-
nism including a movable contact bar extending
into the chamber containing the stationary con-
tact and having a contact thereon adapted to
engage and disengage the said stationary con-
tact, and an ar¢ mufiling device in the chamber
containing the contacts and in front of the said
contacts, the said mufiling device being normally
held in place by the front cover but being readily
movable as a unit in the forward direction upon
removal of the cover. . .

38. For an automatic circuit breaker, an arc

opposite parallel side walls, an end wall, and a
plurality of transverse substantially parallel plates
extending between the said walls and spaced apart
longitudinally, alternate plates being respectively
closely adjacent and spaced from the end wall
so as to provide a circuitous passageway through
the muffler.

39. For an automatic circuit breaker, an arc
muflling device comprising in combination an in-
sulating sheet bent to provide two opposite par-
allel walls, the said walls having pairs of opposite
apertures therein spaced apart longitudinally,
and transverse plates having end projections
seated in the said apertures, the said plates being
in staggered relationship so as to provide a ser-
pentine passageway through the mufiler.

40. In an automatic circuit breaker, the com-
bination of an insulating housing provided with
a chamber open at the front but otherwise sub-
stantially closed, a removable front cover nor-
mally substantially closing the chamber at the
front, a stationary contact in the chamber, an
automatic circuit breaking mechanism positioned
chiefly outfside of the chamber and including a
movable contact bar extending into the cham-
ber and having a contact thereon adapted to
engage and disengage the stationary contact,
and an arc muffling device in the chamber- in
front of the said contacts, the sald muffling de-
vice comprising transverse plates providing a cir-
cuitous passageway for arc formed gases.

41. In an automatic circuit breaker, the com-
bination of an insulating housing provided with
a chamber open at the front but otherwise sub-
stantially closed, a removable front cover nor-
mally substantially closing the chamber at the
front, a stationary contact in the chamber, an
automatic circuit breaking mechanism positioned
chiefly outside of the chamber and including a
movable contact bar extending into the chamber
and having a contact thereon adapted to engage
and disengage the stationary contact, an insulat-
ing sheet positioned in the chamber in front of
the said contacts and bent to provide two oppo-
site parallel walls, the said walls having pairs of
opposite apertures therein spaced apart longl-
tudinally, and transverse plates having end pro-
jections seated in the said apertures, the said
plates being in staggered relationship so as to

provide a serpentine passageway for arc formed
gases, .

. muffling device comprising in combination two -
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