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The invention relates o circuit breakers and
more particularly to circuit breakers for mount-
ing in transformers to control moderate power
distribution on feeder circuits.

An object of the invention is to provide a cir-
cuit breaker embodying an improved operating
mechanism that is simpie and rugged in con-
struction. reliable in operation and which can
be manufactured angd serviced at low cost.

Another object of the invention is to pro-
vide a circuit breaker embodying an overload
trip mechanism controlled by a thermally re-
sponsive element which element also controls
an indicator for indicating predetermined over-
load or temperature conditions.

Another object of the invention is to provide
a circuit breaker embodying an overload tripping
device and a current indicating tripping device
controlled hy a single thermally responsive ele-
ment in which the current indicating tripping
device is reset by partial operation of the break-
€r operating handle without disturbing the
breaker contact position.

A further object of the invention is to pro-
vide a circuit breaker embodying a self aligning
contaet structure.

The invention, both as to structure and op-
eration, together with additional objects and
advantages thereof, will be best understood from
the following detailed description thereof when
read in connection with the accompanying
drawings.

In said drawings:

Figure 1 is an elevational view of a circuit
breaker embodying the principles of the inven-
tion;

Tig. 2 is a sectional view taken substantially
along line IT—II of Fig. 1 and looking in the di-
rection indicated by the arrows;

Fig. 3 is a detail elevational view showing the
signal lateh mechanism and the resetting means
therefor;

Fig. 4 is a top plan view showing two circuit
breakers of the type illustrated in Fig. 1 mounted
together for unitary operations;

Fig. 5 Is an end elevational view of the cir-
cuit breakers shown in Fig. 4 illustrating the
handle operating mechanism.

Referring to Fig. 1 of the drawings, the cir-
cuit breaker comprises a base or housing mem-
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ber {4 of molded insulating material on which
are mounted the parts of the breaker mecha-
nism which include a stationary contact i8, a
movable contact {5, operating mechanism indi-
cated generally at 17 and a trip device indicated
generally at {9. The stationary contact 12 is
rigidly mounted on one leg of s generally U-
shaped slide 21 which is biased by a spring 23
to provide contact pressure in the closed contae
pesition. The spring 238 is compressed between
the U-shaped slide Z{ and s orojec
central portion 28 of the hase or

contact guide 27 is mounted on the projections
28 by a spring clip 29 which resiliently engages
the vrojections 25.

The movable contact {5 is rigidiy mounted on
3 UY-shaped member 21 pivotally mounted by
means of a pivot pin 23 on one end of 2 foating
switch arm 35 for limited movement rvelative
thereto fto provide contact alignment in the
closed contact position. The switeh arm 23 at
its upper end (Fig. 1) is formed at right angles
as at 37 to provide a latch surface for engag-
ing & latch surface 3§ on a pivoted lateh mem-
ber 4f. The formed portion 37 of tha switeh
arm 35 also provides a hook (Fig. 2) to which
& spring 43 is attached. The other end of the
spring 43 is hooked over & spring stud 45 in the
portion 2§ of the base and the spring bisses the
switch arm 28 in opening direction about a piv-
ot pin 47 when the latch member 4{ is actuated
to release the switch arm.

The switch arm 35 is U-shaped at its lower
or contact end, the other arm 352 (Fig. 9) there-
of being disposed on the opposite side of the
porticn 25 of base {{ and connected to the switeh

P

arm 35 by a yoke portion £8. The portion 350
of the switch arm is not as leng as the main
switch arm &5 and extends upwardly only far
enough to receive the pivot pin 47 (Fig. 1).
Mounted on the pin 47 between the switch arm
38 and the portion 85z thereof is g roller &1
(Figs. 1 and 3) which engages a generally tri-
angular opening 52 in the portion 23 of the bhase
or frame {{. The roller 54 is guided between
two arcuate guide surfaces 52 and 54 of insulat-
ing material at the left end of the opening 38.
The surfaces 52 and 54 are generally concentric
with the latch portion 39 so that the switch
arm 35 is guided for pivotal movement about its
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end 27 and is held against substantial longi-
tudinal movement. A pair of spaced links 85
disposed one on the outside of the switch arm
25 and the other on the outside of the portion
3%q are pivotally mounted on the pin 41 and
are held in place by spring clips 57 (only one be-
ing shown). A pin 5% extends through open-
ings in the other ends of the links and through
the opening 5% in the portion 28 of the base i,
A roller 8§ (Figs. 1 and 2) mounted on the pin
58 between the links B8 cooperates with an arcu-
ate surfacs 83 of the opening 53.

An operating handle 88 of molded insulating
material has an arcuate portion §7 molded in-
tegral therewith adapted to slide on an arcuate
surface 88 on the portion 2§ of the base L
between an “on” and an “off” position. A pair
of operating springs 71 (Figs. 1 and 2) have cne
end hooked over the pin BS at opposite ends
thereof and the other ends of the springs i are
attached to opposite ends of a spring support
73 which straddles the arcuate portion &7 of
the operating handle 83. The arcuate portion
87 of the handle 5 is provided with projections
75 and 17 extending laterally on each side there-
of (Figs.1and 2). As viewed in Fig. 2, the lower
ends of the projections 13 and 71 cooperate with
5 flange 19 of the portion 26 to refain the handie
65 substantially centered on the surface 63. For
the same purpose the upper ends of the projec-
tions 15 and 17 are adapted to cooperate with a
cover 8¢ (Wig. 2), there being a cover 8f pro-
vided for each side of the base or housing 1i.
As will be seen in Fig. 1, the projections 77
have inwardly extending projections 83, one on
each side of the portion 28, for guiding the handle
in its movement on the arcuate surface §3.

Tn the closed position of the circuit breaker
(Fig. 1) the line of action of the operating springs
31 is below the center indicated at A akout which
the handle §5 moves, thus biasing the handle to
the “on” position. Also the line of action of
the springs 7{ is below the center indicated at
B about which the roller §i travels on the
surface 83 and biases the roller ¢ into the lower
right- hand portion 8% of the opening &3 and
through the links 55, holds the roller 5 in the
1eft hand end of the opening 58 (Figs. 1 and 3).
This aciion of the operating mechanism, together
with the iatch &{ maintains the switch arm 35
in the closed position.

YWhen the operating handle 85 is moved from
the position shown in fuil lines in Fig. 1 up-
wardly to the position shown by the dot and
dash lines, the line of action of the oper-
ating springs 7i moves upwardly and at a cer-
tain time moves above the center line B-§i.
When this occurs, a component of the force of
the springs 71 biases the roller §f upwardly and
causes the roller together with the associated
ends of the links %3 to move upwardly and to-
ward the right with a snap action. The roller
51 travels along the arcuate surface 62 until
it is stopped by engagement with the upper right
nand end §7 of the opening 3. This movement
of the roller 8§ acts through the links 55 to
move the switch arm 35 with a snap action
to the open position shown by dot and Gash lines
in Fig. i, where it is stopped by engagement of
the contact end thereof with a portion 8§ of
the base {1i.

The breaker contacts are closed by movement
of the handle 65 from the “off” to the “on” posi-
tion. During this movement the line of ac-
tion of the operating springs 71 crosses over be-
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low the center line B-81a whereupon the springs
hias the roller §i downwardly and causes it to
move down along the arcuate surizce §2 tc the
lower or full line position with a snap action.
This movement of the roller §{ acts through the
links 58 to close the contacts with a snap ac-
tion. The fact that the opening spring 43 acts
on the switch arm 25 adjacent its latched end
27 has the advantage that this spring 43 does
not have to be overcome by the operating spring
74 on each manual operation, since the end 31
of the switch arm 35 then remains substantially
stationary, having only a generally pivotal move-
ment about its end 37.

The switch arm 35 is automatically moved to
open position by the spring 43 upon actuation
of the latch member &} which is effecied by the
trip device 18. The latch &1 is pivoied on a
pin 88 in ¢the base {i and is biased by a spring
2¢ to latehing position to releasably restrain the
switch arm in closed position. When the lateh
a1 is actuated to unlaiching position, releasing
the upper end of the switch arm 2%, the spring
43 acts to rotate the switch arm counterclock-
wise apbout the pivot pin 47 to effect opening of
the contacts. The switch arm 35 is stopped in
its counterclockwise or opening movement by
engaging the portion 83 of the base jt. The oo~
erafing mechanism including the pin 47, links
55, springs 711 and the operating handle 5% re-
main in the positions in which they are shown
by full Lines in Fig. 1 during an automatic open-
ing operation.

In zddition to the latch member 44 the drip
device 19 includes a U-shaped latch operator 53
pivoied on a pin 85 and biased by a spring. 87
in s clockwise direction. Ome arim §§ of the lateh
operator 83 is normally engaged by a latch por-
tion 188 of a latch element 101 rigidly mounte
on the free end of a bimetal element 183 to re-
leasably hold the latch operator in operative
positicn. The other arm i85 of the latch oper-
ator has a projection 187 thereon adapted to
engage an ear {89 formed on the end of the
latch 41 and actuate the latter upon release of
the actuator 93. The two arms 8¢ and i of
the latch operator 83, are connected by an in-
tegral yoke portion i{{ to which one engd of the
spring 87 is attached, the other end of the spring
37 being hooked over a pin 128 in the base ii.

The bimetal element 183 is rigidly sscured to
a yoke member {48, the legs of wiieh are piv-
otally supported on a pin §{7 mounted in a 1oss
{12 on the base {{. One leg 121 of ihe yeke
member 115 extends to the right from the pivol
{17 and has its free end pivotally connected B
g pin 128 to the inner end of an adjusting rod {28
which extends out through an opening in

vae
top portion of the base f{{ and hes a long in-
ternsily threaded nub {27 threaded onto the ouler
end thereof. A spring 128, compressed beiween
a spring seat i%f on the base {! and a spring
guide 133 on the leg {21 of the yoke member 118,
biases the yoke member i3 and the bimefal
clement in a clockwise direction about the pivob
pin {#%. The end of the adjusting serew {27
bears against the top wall of the base i
turning the screw {27 the bimetal assemblage
may be moved either clockwise or countarclock-
wise according to the direction the screw ¢
is turned. This varies the amount of overlap
of the lateh 180 and thereby varies the tripping
time of the breaker.

A fexible terminal conductor {35 is welded or
otherwise mechanically and electrically connected
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to an angular conductor {37 which is, in turn,
similarly connected to the bimetal element 103
adjacent the pivot {11 to connect the breaker
in an external circuit. A conductor {39 mounted
on the free end of the bimetal clement 103 has
one end of a flexible conductor {41} electricaily
connected thereto, the other end of the con-
ductor 14 being connected to the U-~shaped con-
tact member 2! back of the switch arm 35 as
viewed in Fig. 1. Another flexible terminal con-
ductor 143 is connected to the stationary contact
slide 21 for connecting the breaker in an elec-
trical circuit. The ecircuit through the breaker
extends from the fiexible terminal conductor 135,
bracket 131, bimetal element 183, conductor {39,
flexible conductor 1&1, contact members 31, mov-
able and stationary conjacts 1§—1{3, and contact
slide 21 to the other flexible terminal conductor
143.

When an overload current occurs in the cir-
cuit through the breaker the bimetal element 133
becomes heated and when heated s predeter-
mined amount, bends upwardly causing the latch
180 to release the latch actuator 93 whereupon

the spring 37 snaps the actuator 92 sharply :

clockwise about pivot 85 causing the projection
it to engage the ear 108 on the latch element
41 and move this element to unlatching position
to release the upper end of the switch arm 35.

The spring 43 thereupon moves the switch arm 3

&6 about the pivot 47 to the open position with
a snap action.

The mechanism is reset and relatched follow-
ing an automatic opening operation by moving
the handle 85 to the “off” position. During this
movement of the handle the mechanism is actu-
ated to the open position shown by dot and dash
lines in Fig. 1 in the previously described man-
ner. This meves the upper end of the switch
arm 35 to the right of the latch surface 39 on
the latch member 4i permitting the spring %1
to restore this member to latching position. As
the handle 65 approaches the “off” position the
projection T thereon engages a surface {45 on
the latch actuator 93 and rotates the iatch ac-
tuator counterclockwise to effect relatching of
the actuator. The contacts are then closed by
movement of the handle to the “on” position as
hereinbefore deseribed.

Means is provided for indicating an overload
condition that is not of sufficient magnitude to
trip the breaker open but which indicates that
the curren$ in the circuit is approaching a dan-
gerous overload condition or that a dangerous
overload condition has existed and has cleared
itself without tripping the breaker. The indi-
cating means also indicates that the breaker hag
been tripped cpen in response to an overload
current.

The indicating means comprises a releasable
signal member 147 (Fig. 3) pivotally supported
by means of a pivot pin 145 on an adjusting slide
151, The member 147 is provided with a latch
portion 183 which is normally engaged and re-
leasably held by the latch portion {83 of the
latch member 12{ carried by the bimetal element
163. An arm {55 of the releasable member 147
is pivotally connected by means of a pivop pin
1587 to o slidable contact rod 139 of insulating
material. The contact rod (59 is guided for ver-

. tical sliding movement by spaced projections 151
on the vase i§. A tapered bridging contact 163
is threaded into a tapped hole in the upper end
of the contact rod 159 and is locked in adjusted
positions by means of a lock nut 165. A spring
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167 coiled about the pin 95 hiases the releasable
member 147 in a clockwise direction and upon
release of the member (47 moves the contact
rod 158 upwardly to engage the bridging contact
{33 with a pair of spaced stationary contact
members or conductors 1698 and thereby estab-
lish a ecireuit for energizing a visual or audible
signal means.

The adjusting slide 151 is disposed for vertical
sliding movement between an elongated projec-
tion 17§ molded integral with the base {{ and a
shoulder {73 also molded on the base. AL its
upper end the slide {51 has an ear 175 formed
thereon through an opening in which extends
an adjusting screw {717. A threaded portion of
the adjusting screw 77 engages a threaded open-
ing in an angular portion 179 of the slde {(5i
and the reduced inner end of the screw {77 hears
in an opening in & rib {81 on the base i{. The
adjusting screw 117 extends out through an open-
ing in the top wall of the base {1 and the head
of the screw Lears against the base. A spring
183 coiled about the screw {77 and compressed
between a shoulder 185 on the top wall of the
base {1 and the ear {15 of the siide {51 biases
the slide {5{, the screw 177 and the releasable
member {47 downwardly, the position of the parts
being determined by the head of the screw 191

earing against the base i{. Rotation of the
adjusting screw 171, due to the engagement of
the threaded portion thereof with the porsion
179 of the slide {5! will move the slide up or
down depending on the direction the screw is

rotated. This will cause the latch poriion {58
of the releasable member i47 to move relative

to the latch portion 188 of the latch 8! thus
varying the amount of latch overlap which varies
the unlatching time of the releasabie member {41,

The reieasable member {47 (Fig. 3) is adjusied
by means of the adjusting screw {71 to trip and
close the circuit $o the indicating or signailing
device (not shown) before the trip actuator 93
(Fig. 1) is released to trip the breaker. Hence,
if an overload current oceurs which approaches
a dangerous magnitude and trips the reieasable
signal member {47 (Fig. 3), but which overioad
current is cleared before it releases the trip ac~
tuator §3 (Fig. 1), the releasable member {47
will ke actuated by the spring {67 (Fig. 3) and
cause the bridging contact 188 to close the signal
circuit iG% and energize the indicating or sig-
nalling means,

The releasable signal member 147 is reset and
relatched following an operation thereof by
movement of the handle 65 (Fig. 1) part way
toward the “off” position but without moving
the handle far enough to cause opening of ths
breaker. The releasable member 147 is provided
with a curved, downwardly extending arm {57
having a cam surface 185 on the lower end thereof
which is disposed in the path of opening move-
ment of the projection 77 on the operating handle
§5. Upon movemens of the handle 85 to an
intermediate position, but before it is moved far
enough to effect opening of the breaker, the
projection 77 engages the cam surface 185 and
cams the arm {87 and the releasable member
147 in a counterclockwise direction to permit
reengagement of the lateh (88 with the latch
portion 153 of the releasable member. This
action also moves the contact rod {58 down out
of engagement with the contact members 55
and efiects deenergization of the signal ecircuit.
The operating handle 85 can then be restored to
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the closed position without having opened the
breaker.

Two or more of the circuit breaker units may
be assembled and tied together for unitary op-
eration to control a mulii-phase cireuit. While
only a single pole circuit breaker has been de-
scribed in detail, the breakers to be assembled
are identical, hence, only the means for provid-
ing unitary cperation of two or more circuit
breakers will now ke deseribed. When two or
more breakers are .assembled together & single
cover plate 8! is disposed between adjacent
breakers and a cover plate is mounted on the
outsides of the cuter breakers of the group as
shown in Figs. 4 and 5 of the drawings. The
breakers are secured together by means of a plu-
rality of bolts 8§ having nuts 123 on one end
thereof two of which bolts pass through openings
(Fig. 1) in the bases or housings if and
corresponding openings in the cover plates 8i.
The cther 1wo kolts pass through the cover plaies
£ only, which extend beyond the bases {i (Fig.

a5
a8

4y, As viewed in Fig. 1, the two holls which
pass through the bases 1 are disposed adjacent

the right side or handle side of the breaker and
the two holis (1ot shown in Fig. 1) which engage
the covers £1 only ars ab the left of the breaker
as viewed in Fig. 1. The two bolts {81 through
the front or handle side of the assembled breakers
also serve to secure mounting brackets 187 1o
opposite sides of the assemblage. The brackets
{87 have formed mounting feet {89 thereon for
mounting the breaker assemblage in position in~
side the transformer tank.

The trip members 41 of the breakers are tied
together by means of an insulating trip bar 244
(Fig. 1) so thaji tripping operation of the latch
mamber 41 for one of the breakers in response
1o an overlead current occurring in the reiated
phase circuit will operate the latch members
of all of the breakers. The trip bar 281 (Fig. 1)
is mounted in 2 channel-shaped portion 283
formed on the end of sach trip bar and secured
thereto by means of bolts 255 (only one being
shown). The signsl circuit for the assembied
breaksrg comprises & pair of conducting rods 287
(Fig. 4) which exiend through 21l of the breakers
t0 he engaged and bridged by the bridging con-
tact 182 ot each of the breakers. The conduct-
ing rods 287 vary in length according to the
number of breakers assembled together.

In order io operate the handles 8% of all of the
breakers tc simultansously manually open and
close the breakers and to reset the mechanisms
of the breakers following an automatic tripping
oneraiion the handles 6% are tied together by
means of & vod 228 (Figs. 4 and 5) which passes
through openings 2if in the handles (Fig. 1).
IMounted on the rod 223 is a link 2{3 which is

of g lever 241, he lever 217 is pivotally mount-
ed by means of a pin 2(8 on an ear 22{ formed
integral with the right hand mounting bracket
187 (Figs. 4 and 5) and has an operating rod
228 connected to its other end. The rod 223
extends oubside the transformer tank to permit
manual operation of the breakers. Operation
of the lever 2i7 will effect manual opening and
closing of the contacts of all of the breakers, re-
set and relatch the mechanisms and reclose the
contacts of all of the breakers in the same man-
ner as was cescribed for the single pele unit.
It is at times essential that the service of a
transformer be restored, at least temporarily, im-
mediately after the circuit has been opened by
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operation of the transformer breaker in response
t0 an overload current. However, there are occa-
sions when it is gifficult or impossible to reclose
the breaker, especially if the cil has been heated
by a long continued overload current or high
ambient temperature. This is because the hot
oil maintains the bimetal element deflected to its
tripping position and the mechanism cannot be
relatched. Means is provided for emergency ad-
justment of the bimetal elements from outside the
transformer tank to permit the circuit breaker to
be closed and latched iramediately after a trip-
ping cperation and to permit the breaker to tem-
porarily carry a certain percensage of overicad
current for a predetermined time. This means
comprises the pivoted mounting of the bimetal
elements and the adjusting serews {27. Mounted
on the adiusting screw or nut 127 for each of the

reaker units is an srm 225 (Figs. 1 and 4) of
insulating material having an opening making a
non-~slip but adjustable connection with serra-
tions 228 on the nut 127. The arms 225 are placed
over the serrations 228 after the nut has been ad-
justed to give proper tripping, the serrations per-
mitting the arms %o be secured to the nut at the
proper angls irrespective of the position to which
the nut has been turned. The insulating arms 228
of the breaker units are connecied by means of
o link 227 for unitary movement and the operai-
ing wire 228 of a Bowden cable 223 i attached to
one of the several arms 225. The cable 228 is at~
tached by means of a clamp 231 and screw 238 0
the housing {1 of one of the circuit breakers. The
other end of the cable 228 is attached o an oper-
ating arm (not shown) mounted on a shaft( also
not shown) on the inside of the transformer tank,
This shaft - may be mounted in a sealed bearing
and exiends cutside the tank and may have an
emergeny handle mounted on the outer end
thereot.

Operation of the emergency handle and shait
neither of which are shown, acts through ¥
Bowden cable 229 to simultansously rotaie
arms 236 and the adiusting serews 127 a predeter-
minad distance in a clockwise direction as viewed
i This movement of the adjusting screws

er e
jogiay
D h &

127 each of which threadedly engage g corre-
sponding adjusting rod 128 (only one being
h C clockwise rotation of the arm 21

shown) causes
1the yoke {15 upon which the himetal clement
mounied about the pivet {11, 'This moves
he latch portion i85 to latching position even
though the pimetal remains in deflected condition
and permits relatching of the mechanism and
closure of the breakers. This action increases the
trip temperature setsing of the pimeial slement
and reguires a greaber i
er. By this emergency adi
will earry a given overicad
time but will still trip cus
overlced or short circuif
overload 2
means nay be re
the transfermier in normal use.

The invention provides a circuif breaker em-
bodying a tripping mechanism controlizd by a
thermally responsive element for eifecting open-
ing of the breaker contacts under certain over-
load current or temuerature conditions. There is
also provided adjusting means for the thermalily
responsive element to permit relatching tha
mechanism when the temperature of ths sur--
rounding medium is high and the thermal ele-
ment is geflected, to provide for emergency serv-
ice. Means is also provided and controlled by the

asponss to higher
1 After the
syasrgency adiusting

an . -

original vosition and
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thermally responsive element for effecting an ex-
ternal indication of the approach of a dangerous
overloas or temperaturs condition less than re-
quired $o {rip the breaker, If the condition which
caused the indicating means to funetion disap-
bears without having tripped the bregker, the in~
dicating means may he reset by partial opsration
0f the breaker eperating handle wiiile the breaker
contacts remain closed.

Having described the inventicn in aecordanase
with the provisions of the patent statutes, it is to
be understood that various changes and modifica-
tions may he made in the structural details therse-
of without departing from the spirit of the in-
vention.

We claim as our invention:

1. A circuit breaker comprising a housing
member of molded insulating material, a station-
ary confact, a movable switch member having &
contact therecon for cooperating with said sta-
tionary contact, guide means on said housing
member, a part movable with said switch mem-
ber adapted to be moved along said suide means,
an actuating member having cne end connected
to said switch member, a second guide means on
said housing member, the other end of said ac-
tuating member being adapied to be moveqd along
said second guide means to effect shening and
closing movement of said switch member, spring
means connected to move said actuating member,
and an operating handle connected to operate
said spring means,

2. A circuit breaker comprising a . housing
member of molded insulating material, a station-
ary ccintact, a movable switch member having g
contact thereon for cocperating with said sia-
tionary contact, guide means molded integral
with said housing member, a part movable with
said switch member adapted to be movad along
said guide means, an actuating member having
one end connected to said switch member, a sec-
ond guide means mclded integral with said hous-
ing member, the other end of said actuating
member being adapted to be moved alone said
second guide means o effect opening and closing
movement of said switch member, spring means
connected to move said actuating member, and
an operating handle connected o operate said
spring means.

3. A circuit breaker comprising a hase of
molded insulating material, a staticnary contact,
8 movable switch member having a contact
thereon for cooperating with said stationary con-
taet, guide means on said insulating base, a part
movaple with said switch member adapted to he
moved along said guide means, an actuating
member having one end connected to said switch
member, 8 second guide means on said insulating
hase, a part on the other end of said sctuating
member adapted to be moved along said second
guide means to effect opening and closing move-
ment of said switch member, an overcenter
spring connected to said other end of said actu-
ating member, said overcenter spring heing oper-
able to move said actuating member along said
second guide means, and an operaiing handle
connected to operate said overcenter spring.

4. A circuit breaker comprising a base of
molded insulating material, a stationary contact,
8 movable switch member having s contact
thereon for cooperating with said stationary eon-
tact, guide means molded integral with said hass,
a part movable with said switch member adapted
to move along said guide means, an actuating
mernber having one end connected o said switch
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member, a second guide means molded integral
with said base, a part movable with the other
end of said actuating member adapied to move
along said second guide means to effect opening
and closing movement of said switch member,
an overcenter spring connected to £2id cther end
of said actuating member, said overcenier spring
heing coperable to move said actuating member
along said second guide means, and =i operat-
ing handle connected to operate said overcenter
spring.

5. A circuit breaker comprising a frame, g sta-
tionary centact, a movable switch member hav-
ing a contact thereon for cooperating with said
stationary contact, guide means on said fraine,
a part movable with said switch member adapted
to be moved, an actuating membher having one
end connected to said switch member, a second
guide means on said frame, a part movahle with
the other end of said actuating member adapied
to move along said second guide means to effect
opening and closing movement of said switch
member, an overcenter spring connected to said
other end of said actuating member, said ova
center spring heing operable to move said acty-
ating member along said second guide means, an
operating handle connected to operate said over-
center spring, and a third guide means on said
frame, said operating handie being adapted t0 be
moved along said third guide means.

6. A circuit breaker comprising 3
molded insulating material, a station Ty contact
2 movable switch member having a coniac
thereon for cooperating with said staticnary con-
tact, guide means molded integral with said
frame, a part movable with said switch member
adapted to be moved along said guide means, an
actuating member having one end connscted to
said switch member, a second guide means
molded integral with said irame, 2 part movable
with the other end of said actuating member
adapted fo be moved along said second guids
means to effect opening and closing movement
of said switch member, an overcenter spring con-
nected to said other end of said actuating mem-
ber, said overcenter spring being operable 4o
move said actuating member along said sscond
guide means, and an opserating handle connactad
to operate said overcenter spring, and a third
guide means molded integral with said frame,
said operating handle being adapted tc he movad
along said third guide means to open and close
said switch member.

7. A circuit breaker comprising a housing
member of molded insulating material, a station~
ary contact, a floating switech member having g
contact on one end thereof for cooperating with
said stationary contact, lateh means normally
releasably engaging and supporting the other
end of said fioating switch member, guids me
on said housing member, a part movahle witt
said switeh member adapted to be moved ong
said guide means, an actuator having one end
connected to said switch member, 5 second guidas
means on said housing member, a part movahl
with the other end of said actuator adapted t
be moved along said second guide means i ofF
opening and clesing movement of szid switch
member, an operating handle connected to
said actuator, and a curren$ responsive tri

)
s

(o]

A e
ot O

vice operable to actuate said latch means to
unlatching pesition to permit movemens of saig

switch member to open position.
8. A circuit hreaker comprising a hase
molded insulating material, g stationary cont
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: b3 having a contact adja-
: e end thereof cooperating with said sta-
tionary consact, a latch portion normally releas-
i and supporting the other end of

sttached to the latched end of ssid fisating
switch member biasing said switch member in
opening direction, guide means moldad integral
with said base, & part movable with said switch
member adapted to be moved along said guide
means, an actuator having one end connected o
said switch member, a second guide means
molded integral with said base, a part movakle
with the other end of said actuator adapted to
be moved along said second guide means to effect
opening and closing movement of said switch
member, an operating handle connected to move
said actuator, and current responsive means
operable {0 actuate said latch portien to unlateh~

ing positicn to permit movement of said switeh <

member to open position.

9. A cireuit breaker comprising a housing mem-
ber of molded insulating material, a stationary
contact, a floating switch member having a con-
tact on one end thereof for cooperating with said
stationary contact, a latch portion normally re-
leasably engaging and supporting the other end
of said switch member, a spring attached to the
supported end of said floating switch member
biasing said switch member in obening direction,
guide means molded integral with said housing
member, a part movable with said switch mem-
ber adapied to be moved along said guids means,
an actustor having one end connected to said
switch member, a second guide means molded in-
tegral with said housing member, a part movable
with the other end of said actuator adapted to be
moved along said second guide means to effect
opening and closing movement of said switch
member, an operating handle connected to move
said actuator, a third guide means molded in-
tegral with said housing member, said operating
handie being movabhle along said third guide
means to open and close said switch member,
and a current responsive trip device for moving
said latch portion to unlatching position to per-
mit said spring to move said switch member to
open position.

10. A circuit breaker comprising a base of mold-
ed insulating material, a movable switch arm
having a contact on one end thereof, 2 latch nor-
mally releasably engaging and supporbing the
other end of said switch arm, means on said base
defining a guide for said switch arm, a member
on ssid switch arm cooperating with said guide
for controlling the position of said switch arm
in the closed position and for guiding the opening
and closing movement of said switch axrin, oper-
ating mechanism for said switch arm compris-
ing a link having guide means on one end and
having the other end pivotally conneected to said
switeh arm, a guide surfzee on said base for
guiding the movement of said one end of said
link, an operating handle, and an overcenter
spring operable by said handle to cause movement
of said guide means along said guide surface to
effect opening and closing movement of said
switch arm. '

11. A circuit hreaker comprising a frame of
molded insulating material, a movabkle switch
arm having a contact on one end thereof, a laich
portion normally releasably engaging and sup-
porting the other end of said switch arm, a spring
biasing the supported end of said switch arm in
opening direction, means on said frame defining
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a guide for said switch arm, a member on said
switch arm cooperating with said guide for con-
trolling the position of said switch arm in the
closed position and for guiding the opening and
closing movement of said switch arm, operating
mechanism for said switch arm comprising a
link having guide means on one end and having
the other end pivotally connected to said switch
arm, a guide surface on said frame for guiding
the movement of said one end of said link, an
operating handle, an overcenter spring operable
by said handle to cause movament of said guide
means along said guide surface to efiect open-
ing and closing movement of said switeh arm, and
a trip element operable to move said latch por-
ticn to unlatching position to permit qutomatic
movement of said switch arm to open position:

12. A circuit breaker comprising a housing
member of insulating material having a partition
wall therein, s movable switch arm having a
contact on one end thereof, a latch normally re-
leasably engaging and supporting the other end
of said switch arm, means on said partition wall
defining a guide for said switch arm, & member
on said switch arm extending through said par-
tition wall and coacting with said guide for
positioning said switch arm in the closed position
and for controlling the movement of said switch
arm, oparating mechanism for said switch arm
comprising an operating handle, an gvercenter
spring connected to he cperated by said handle
to cause opening and closing movement of said
switch arm, & link having one end connecled 1o
said overcenter spring and the other end pive-
otally connscted o said switch srm, and guide
mesns on said partition wall, a part movable with
said one end of said link cooperating with said
guide means for guiding the movement of said
one-end of said link to effect opening and closing
movement of said switch arm.

13. A circuit bresker comprising 2 housing
member of insulating material having a partition
wall therein, a movable switch arm having a con-
tact on one end thereof, a iatch normally releas-
sbly engaging and supporiing the other end cf
caid switch arm, means on said partition wall
defining a guide for said switch arm, 2 member
on said switch arm coacting with said
positioning said switch arm in the closed
tion and for controlling the movement of said
switeh arm, operating mechanisi {or sald switeh
arm comprising an operating handle, a suriace
on said housing, said handle bsing adapted 10 be
moved along said surface, a pair of overcenter
springs on opposite sides of said partition wall
connected to be operated by handle to causs
spening and closing movement of sald sw
arm, 2 link hsving cne end connscied 10
pair of overcenter springs ang she obher end piv-
otally connected to said switch arm, and guide
means on said partition wall, a part movable
with said cne end of said link cooperabing with
said guide means for guiding the rovement of
said cne end of said link to effect opening and
closing movement of said switch arm.

14, A circuit breaker comprising 2 housing of
insulating material having a partition wall there-
in, a movable switch arm having 2 con L onone
end thereof, g latch normally reieasably engag-
ing and supporting the other end of sa:«d gwiteh
arm, means on said partition wall defining a guide
for said switch arin, a member on said S viteh
arm coaching with said guide for positioning said
switch arm in the closed position and for con-
rolling the movement of said switch arm, oper-
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ating mechanism for said switch arm comprising
an operating handle, an overcenter spring con-
nected to be operated by said handle o cause
opening and closing movement of said switch
arm, a pair of links on opposite sides of said nar-
tition wall, a member extending through said
partition wall connecting one end of said links

7-_
together and ic said overcenter spring, the other
end of said links baing pivotally connected to said

s

switch arm, and guide means on said partition
wall cooperating with said member extending
through the partition wall for guiding the move-
ment of 5aid one end of szid links to effect open-
ing and closing movemsant of said switch arm,
and a trip device operabie in response to overload
currents to cause said lateh to release said switch
arm and effect automatic opening movement of
said switch arm.

18. In a circuit breaker comovrising g housing
of molded insulating material, a switch member,
operating mechanism for effeching movement of
said switch member 0 open and closed positions.
an operating handle slidable on a surface on said
housing, an suxiliary device, a plurality of mem-
kers movable from a normal positien to an oper-
ating position, one of said members when moved
being connected to actuate said auxiliary device
and the other member when moved heing opera-
tive to effect movement of said switch member
to onen position, a trip device operable o effect
movement of said one member to actuate said
auxiliery device and further operable io efect
movement of said other member to thereby effzct
opening movement of said switch member, and
said handle when moved a predetermined dis-
tance engaging and resetting said one member
while said switch member remains in closed posi-
ticn.

15. In a circuit breaker comprising a housing
of molded insulating material, a movabie switch
member, operating mechanism for effecting
movement of said switch member to open and
closed positions including an operating handls,
& suriace on sald housing, said handle being
adapted to be slidably moved along said surface
to open snd closed positions, spaced conductors
supported in said housing, a plurality of mem-
bers movable from a normal position to an oper-
ating position, a bridging contact member con-
nected o be operated by one of said members,
said one member when msved moving said bridg-
ing conbast mamber into bridging coniact with
said spaced conductors, the cther of said mem-
bers when moved being operative to effect move~
ment of said switch member to open position, said
s when slidably moved a predetermined
a along said surface engaging and ressh-
iing sald one member to effect disengagement of
said bridging contach member from said spaced
conductors while said switch member remains
in closed position.

17. In a circuit breaker comprising s hous:
of molded insulating material, relatively raoval
contacts and operating mechanism therefor, an
operating handie of insulating material slidakle
ont 8 suriace molded integral with sa2id heusing,
a releasable trip member operative when released
to effect automatic opening of said contacts, a
trip device comprising a bimetal element oper-
able in response to overload currents of prede-
termined value to release gaid trip member, a pair
of spaced conductors supported in said housing,
2 blased member releasable by said bimetal ele-
ment in response to overload currents of lesser
magnituds, a bridging contact member operable
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by said biased releasable member into bridging
engagement with said spaced conductors, a slid-
able member pivotally supporiing eaid releasabis
memper, rmeans molded integral with szid hous-

ing defining 2 channel for slidaply supporting

sald slidable member, adjushing
ably moving szid slidahle memier

releasable member reiative to sai

nent to thereby vary the overload current re-
quired to release said releasakis merber, and a
projection on said releasable member dispossd

in the path of movement of said handle and en-
gageable by said handle when said handle is

moved a predetermined distance in opening di-
rection to reset and veiatch said releasable
member,

18. A multi-pole circuit breaker comprising a
floating switch arm for each pole, each of said
switch arms having a contact on one end ang a
latch releasably supporiing the other end, s re-
leasable trip member for each pole operable when
released to engage and actuate the latch for the
assceiated role and perimit opening movement of
the corresponding switch arm, a trip bar inter-
connecting the latches for all of said poles so that
upon release of the trip member for any one of
said poles the latches of all of said poles wiil he
operated to effect release of ail of said switeh
arms, a bimetal element for each pole heated in
response to overload currents in the circuit of
the associated pole and operable when heated a
predetermined amount to release the correspond-
ing trip member, adjusting means for each of said
Limetal elements, and means interconnscting the
adjusting means for all of said poles for effect-
ing simultansous adjustment of sll of ssid bi-
metal elements.

18. A multi-pole circuit breaker comprising a
floating switch arm for each pole, each of said
switch arms having a contact on one end and a
latch releasably supporting the other end, a re-
leasable trip member for each pole operable
when released to engage and actuate the latch
for the associated pole and permit opening move-
ment of the corresponding switch arm, a trip bar
interconnecting the latches for all of said poles
80 that upon release of the trip member for any
one of said poles the latches of all of szid poles
will be operated to effect release of all of said
switch arms, a bimetal element for sach pole
heated in response to overload currents in the
circuit of the associated pole and operable when
heated a predetermined amount to release the
corresponding trip member, adjusting means for
each of said bimetal elements, and mesns inter-
connecting the adiusting means for 211 of said
poles for effecting simultancous adjustment of
all of said bimetal elements to permit said trip
members to be reset and permit said switch arms
to be closed while said bimetal elements are hot.

20. In a circuit breaker comprising a switch
member and operating mechanism for moving
said switch member to open and closed cireuit
positions, an auxiliary device, a plurality of
members each having a latch portion thereon and
each being movable from a normal position to
an operating position, one of said members when
moved actuating said auxiliary device, and the
other of said members when moved causing au-
tomatic movement of said switch member to
open position, a bimetal element having latch
means thereon normally engaging the latch por-
tions of said members to restrain said members
against movemens, said bimetal element heing
operable in response to overload currents of pre-
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determined value to release said one member and
further operable in response to overload currents
above said predetermined value to release said
other member, adjusting means for adjusting
said one member relative to said bimetal element
to vary the magnitude of overload current re-
quired to release said one member, and adjust-
ing means Tor adjusting said bimetal element to
vary the magnitude of overload current required
to release said other member.

21. In a circuit breaker, a trip device compris-
ing two lateh members, a single bimetal element
engaging and releasably restraining said latch
members, an auxiliary device, one of said latch
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members when released actuating said auxiliary
device and the other latch member when re-
leased causing automatic opening of said breaker,
adjusting means for adjusting one only of said
latch members, and separate adjusting means
for adjusting said bimetal element to vary the
time sa2id himetal will release said latch members.
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