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The invention relates to circuit interrupters

and, more particularly, to circuit breakers of the
' type which are manually operable to open and

closed position and automatically tripped open
in response to. predetermined abnormal condi-
tions, such as an overload in the circuit con-
trolled by the breaker.

An object of the invention is the provision of
an improved automatic circuit breaker of shock-
broof construction that is simple, accurate and
reliable in operation, and Inexpensive to manu-
facture, ’

Another object of the invention is the provision
of a circuit breaker with an improved shock-
proof trip device operative to automatically trip.
the circuit breaker in response to predetermined
abnormal conditions in the circuit, but which will’
not be falsely actuated by shocks or jars.

In accordance with the invention, the circuit
breaker is provided with a trip element movable
in one direction to trip the circuit breaker in re-
sponse to predetermined abnormal conditjons in
the circuit, and provided with an additional ele-
ment disposed in ninety-degree blocking relation
to the trip element so as to normally prevent trip-
ping movement of the trip element by shocks or
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Jjars, but which is moved out of the path of trip- .

ping movement of the trip element in response to
sald predetermined abnormal conditions in -the
cireuit to permit automatic tripping of the break-.
er. The arrangement effectively prevents shocks
from tripping the breaker. SR
The novel features that are considered charac-
teristic of the invention are set forth in particu-

lar in the appended claims. 'The structure and 35

mode of operation of the invention, together with
additional objects and advantages thereof, will be
best understood from the following detailed de-
scription of one embodiment of the invenfjon

when read in conjunction with the accompany- 40

ing drawing, In which: . -

Figure 1 is a vertical sectional view of a three-
pole circuit breaker embodying-the features of
the invention, the section being taken substan-
tially at the center pole of the circuit breaker and
the mechanism being shown in the closed eircuit
position;

Fig. 2 is a plan view of the current-responsive
thermal trip element and the blocking element;
and

Fig. 3 is a perspective view of the balanced trip
bar which extends across the three poles of the
circuit breaker,

. The invention is illustrated as embodied in a
circuit breaker which, except for the trip device,
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is generally similar to the main circuit breaker
structure shown in Figs. 2 and 3 of Patents No.
2,162,571, issued to H. S. Gano June 13, 1939, and
assigned to the assignee of the present inven-
tion.

Referring to the drawing, the three-pole circuit
breaker illustrated is mounted in an insulating
casing comprising a base 11 of molded insulating
material and a removable cover 13 also of mold-
ed insulating material. The base and cover are
provided with aligned barriers 16 and 17T which
divide the casing longitudinally into three com-
partments, one for each pole of the breaker.

Each pole of the circuit breaker (only the cen-
ter pole being shown) includes a stationary con-
tact 8, an arc extinguisher 2i, and a movable
contact 23. The stationary contact is mounted
on the inner end of a strip 25 of conducting ma-
terial, the other end of which is secured to g ter-

minal 27 mounted in the upper end of the base

1. The arc extinguisher 21 consists of a stack
of slotted piates 22 of magnetic material disposed
so that the movable contact moves through the
slots of the plates. The arc drawn by the mov-
able contact is deionized and extinguished by the
plates in & well known manner. ‘The movable
contact 23 is carried by the free end of a spring
steel contact arm 29 which is secured to & U-
shaped switch member 31, and this movable con-
tact is electrically connected by a flexible shunt
conductor 33 to one of the current-responsive
trip means of the trip device which will be here-
Inafter described. The other terminal of the cur-

' rent-responsive trip means is, in turn, electrical-

ly connected to a conducting strip 85 which is
connected to the lower terminal 37 mounted in
the lower end of the base If. The three poles
of the circuit breaker are of substantially identi-
cal construction, and hence only one pole has
been shown and described.

The three movable switch members 31 are
mounted for simultaneous rotation together
about a common axis by means of g sectional piv-
ot ‘shaft 39, the center section of which is sup-
ported in the side walls of a U-shaped main frame
41 secured to the base {1 in the center pole com-
partment. The switch members 31 of the outer
poles (not shown) are secured to the outer sec-
tions of the pivot shaft, and are mechanically
connected to thé center pole switch member, but
insulated therefrom, by insulating connecting
hubs 43 which connect the three separate sections
of the pivot shaft together. Thus the three mov-
able switch members 31, the three sections of the

86 pivot shaft and the two connecting hubs all IO~
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tate as a unit about the axis of the pivot shaft.
The extreme outer ends of the sectional pivot
shaft are supported in brackets (not shown)
mounted adjacent the sides of the base II. A
stop pin 45 extending through the frame 41 co-
operates with projections formed on the center
pole switch member 31 to limit the opening move-
‘ment of the assemblage of switch members.

A single operating mechanism is provided for
simultaneously actuating the contact means of
all three poles of the breaker to oben and to
closed circuit position. The operating mecha-
nism is mounted on the U-shaped main frame
_ 41, and comprises & U-shaped operating member
. 41, the legs of which are pivoted on the sides of

the main frame by pivots 49, a releasable carrier
lever 61 pivoted on the main frame by means
of a pivot shaft 83, & pair of toggle links 55 and
51, and a pair of overcenter springs 88 (only one
being shown). The toggle links 55 and 571 are
. pivotally connected together by a knee pivot pin
81, and the inner link 56 is pivotally connected
by a pivot pin 63 to the center pole switch mem-
ber 31. ~The other toggle link 57 is pivotally con-
nected at its outer end by a pivot pin 66 to the
releasable carrier lever 1. 'The overcenter
springs 59 have their outer ends connected to
the bight portion of the uU-shaped operating
member 41, and
nected to the knee pivot pin 61 which connects
the toggle links 55 and §1. The operating mem-
ber 41 has an operating handle 61 of molded
insulating material secured to 'the outer end
thereof. The handle 61 is provided with a knob
portion which extends through an elongated slot
89 in the cover 13, and the handle also has an
arcuate shield portion 11 which serves to -close
the handle opening 69 in all positions of the han-
dle. Lugs 12 are struck out from the sides of
the U-shaped main frame 41 for limiting the

opening and closing movement of the operating

member 41, .

The carrier lever 5l is always biased in & coun-
terclockwise direction (as viewed in Fig. 1) about
its pivot 53 by a component of the force of the
overcenter springs 59, The jower end of this lever
is adapted to be normally engaged and restrained
by a latch 13 to hold the carrier lever in a nor-
mal position as shown in Fig. 1. When the car-
rier is held in normal position by the latch, it
provides a fixed pivot for the outer end of the
toggle 55—51, so that the breaker contacts can
be manually operated to open and closed posi-
tion by the handle 61. When the breaker is in
closed position and the carrier lever is held
Iatched, it acts through the toggle 55—56T to hold
the contacts locked in closed position until the
carrier lever is released by the latch or until the
contacts are manually actuated to open position.
1n the closed and latched position of the breaker,
the toggle 55—51 Is slightly overset, upward
movement of the knee pivot pin 61 ‘beyond the
overset position being prevented by the pin €4
engaging the inner edge of the carrier lever 5i.
When the carrier lever 61 is released by the latch
738 in response to predetermined overload condi-
tions, the circuit breaker is automatically actu-
ated to open position by the springs 59 irrespec-
tive of the position of the handle*61, i. e., even
it the handle 1is held in closed position. Thus the
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their inner ends pivotally con- '
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circuit breaker mechanism is trip-free of the han-

dle 67.

“The trip device of the circuit breaker includes
the latch 78 which is pivotally mounted on a pivot
pin 15 extending transversely between the side

76

walls of the main frame #1 at the lower end
thereof. The latch is U-shaped, and the spaced
legs 171 thereof are pivoted on the pin 15. An
extension 19 projects inwardly at an angle from
the bight portion of the latch and is provided
with a rectangular gperture 8(. The end edge of
this aperture nearest the cover forms the latch
surface which engages and restrains the carrier
lever §1. The opposite end edge of the aperture
84 is adapted to be engaged by the free end of
the carrier lever 51 to reset the latch 13 to latch-
ing position when the carrier lever 51 is manually
reset to its latching position after a tripping op-
eration of the breaker. The jatch 13 is also pro-
vided with another extension:83 which projects
downwardly from the bight portion of the latch,
and this extension has a rectangular elongated
aperture 85 therein. :

A trip bar 81 extends transversely across the
three poles of the circuit breaker and is mounted
for rotation about its longitudinal axis by a shatt
89 embedded in and extending through the trip
bar. 'The projecting ends of the shaft 89 are ro-
tatably supported in brackets 91 (only one being
shown) secured to the breaker base, one adjacent
each side wall, The trip bar 87 is constructed
of molded insulating material, and an arcuate
metal latch piece 93 is embedded in the bar adja-
cent the center thereof 'in alignment with the
rectangular aperture 85 of the main latch 713, In
the latching position of the parts as shown in.
Fig. 1, the carrier lever 51 is jatched by the main
latch 718, and this main latch is, in turn, held
in latching position by the latch piece 93, the
lower end of the extension 83 of the main latch
13 bearing against the arcuate edge of the latch
piece 93 on the trip bar 81. A spring 95 coiled
about the pivot pin 15 biases the main latch in
unlatching direction and biases the trip bar to
latching position. A plurality of spaced projec-
tions 971 are formed on the trip bar, one for each
of the three poles of the breaker.

The trip bar is adapted to be partially ro-

‘tated in a counterclockwise direction as viewed in

Fig. 1 to trip the circuit breaker mechanism in
response to predetermined overload conditions in
the circuit of any pole of the breaker. When the
trip bar is rotated to tripping position, the latch
piece 93 moves from under the lower end of the
main latch extension 83, thereby permitting the
main latch 13 to release the carrier lever §i.
When the carrier lever is released, the contacts
of the breaker are no longer held in closed posi-
tion, and consequently the overcenter springs 59
quickly actuate the movable contacts to open
circuit position. The carrier lever 51 is rotated
by the springs §9 in a counterclockwise direction
about its pivot 53, and during this movement the
pivot pin 65 is shifted above the line of action of
the springs 59 whereupon the toggle 55—51 col-
lapses. The carrier lever 5{ must be reset to
latched position before the breaker can be closed
again, and for this purpose the operating member
41 has a resetting projection 99 which engages
and moves the carrier lever 81 back to latching
position when the handle 67 is moved down
slightly beyond the “off” position to reset the
mechanism. During the latter portion of the re-
setting movement, the free end of the carrier lever
moves into the aperture 81 of the main latch and
restores the main latch to latching position
whereupon the spring 99 returns the trip bar 87 to
the latching position shown.

The main circuit breaker structure as thus far
described in detall, excepting the trip device, Is
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-substantially similar to the main circuit breaker
structure disclosed in Figs: 2 and 3 of the afore-
mentioned Patent No. 2,162,577,

Each pole of the bresker is provided with an
individual current-responsive trip means com-
prising a U-shaped bimetallic element {01 which
18 electrically connected in series with the -con-
tacts of its pole and operable when heated a
predetermined amount in response to overload
currents above & predetermined magnitude—for
example, above 125% or more of the normal rated
current—to actuate the trip bar 87. The legs of
the bimetal trip element are secured to terminal
brackets 103 and 105 which are, in turn, seécured
to the base Ii adjacent the lower end of the cor-
responding pole unit compariment. The outer
free end of the bimétal trip element carries an
adjusting screw 10T which is disposed to engage
one of the trip bar projections 97 to actuate the
trip bar and thereby irip the breaker when the
bimetal element deflects or warps upwardly upon
being heated a predetermined amount by over-
. load current in the cireuit of its corresponding

pole. ~
In accordance with the invention, the circuit
breaker is made shockproof so that it will not be
dalsely tripped by shocks, jars or vibrations, by
providing for each of the current-responsive trip-
ping bimetal elements 101 a second current-re-
sponsive bimetal element or strip 109 which nor-
mally prevents tripping movement of the trip-
ping bimetal element. The bimetal element 109
is secured at its inner end to an extension 111
(Fig. 2) of the terminal bracket 103 and is dis-
posed at ninety-degree relation to the tripping
bimetal element 181, i, e., with the plane of its flat
side at ninety-degree relation to the plane of the
flat side of the tripping bimetal element. The
outer free end of the bimetal element 109 is nor-
mally disposed directly in blocking relation in the
path of upward movement of a projection 113
(Fig. 2) on the center of the bight portion of the
tripping bimetal element 101, so that the bimetal
element 109 normally prevents substantial up-
ward movement of the bimetal trip element 1o,
such -as might trip the circuit breaker. The bi-
metal element 109 is maintained in this blocking
. bosition when the bimetal is cold and as long as
the current flow through the bresker pole re-
mains substantially at normal value, so that it
prevents tripping of the breaker by shocks or jars
which, in the absence of the bimetal element 109,
might move the free end of the tripping bimetal
element 101 upwardly to actuate the trip bar and
thereby trip the breaker. The bimetal element

108 is electrically connected in series relation with
- the trip bimetal element 101 and the contacts of
the corresponding pole of the breaker. The flex-
ible conductor 33 is connected to the bimetal ele-
ment 108 adjacent the free outer end thereof, and
the inner fixed end of this bimetal element is elec-
* trically connected to the terminal bracket 103 of
the tripping bimetal element 101, The other ter-
minal bracket 105 of the tripping bimetal ele-
ment is electrically connected by a conductor 115
to the lower breaker terminal strip 35. A plate
114 of insulating material is positioned to the cen-
ter of the bight portion of the bimetal element
101 to cover the projection (13 and prevent the

bimetal element 109 from shorting a portion of

the bimetal element 109 if the bimetal element
101 should move into engagement with the tip of
the bimetal element 109. The circuit through
each of the poles of the breaker is substantially
the same, The circuit for each pole extends from
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the upper terminsl 27 through the conductor 28,
contacts 19 and 23, flexible conductor 33, bimetal
element 109, tripping bimetal element (04, con-
ductors 115 and 35 to the lower terminal 37. It
will thus be seen that both bimetal elements 101
and 108 of each pole are heated in response to the
current of the circuit. When both bimetal ele-
ments are heated a predetermined amount by
overload currents flowing in the circuit of the
corresponding pole of the breaker, the bimetal
element 109 deflects to one side of the path of the
projection 113 on the tripping bimetal -element
{81, and the iripping bimetal element warps up-

 wardly to sctuate the trip bar 81 and thereby trip

the breaker,” . .
The trip bar 81 is rotatably mounted-about its
center of gravity, i. e., the axis of the shaft 89

- €Xtends through the center of gravity of the trip

bar, and the bar is statically balanced by having
projections 11T formed thereon which exactly
counterbalance the projections 87 and the latch
blece 93. Consequently, the trip bar is not af-
fected by jars or shock, i. e., it will not be moved
about its axis of rotation by jars or shocks ap-
plied to the circuit breaker.

“‘The operation of the circuit breaker is briefly
as follows: Assuming the breaker is in closed
circuit position to manually open the breaker,
the operating handle 67 is moved downwardly to
the “off” position. The opening movement. of
the handle moves the line of action of the springs
59 below the axis of the pivot 65, and conse- -
quently the springs actuate the toggle 85—51 to
collapsed position, thereby causing the movable
contacts of the breaker to be actuated to
open position with a snap action. To close the
breaker, the operating handle 67 ‘is moved up-
wardly to the “on” position shown. This move-
ment of the handle shifts the line of action of
the springs 59 above the pivot 65, and conse-
quently the springs actuate the toggle 55—57 to
the extended overset position shown, thereby
actuating the three movable contacts to closed
position with a snap action.

When - an overload above ga predetermined
value—for example, 125% or more depending on-
the trip setting of the trip device-—occurs in the
circuit of any pole of the breaker, the overload
current heats the bimetal elements 101 and {09 of
the corresponding pole. When the bimetal ele-
ments have been heated a predetermined amount
by the overload current, the bimetal element 108
deflects to one side out of the path of movement
of the projection 113 (Fig. 2), and the bimetal
trip element 101 deflects or warps upwardly to
engage one of the projections 871 and actuate the
trip’ bar 87 in tripping direction. Actuation of
the trip bar causes the latch 13 to release the
carrier lever 51, whereupon the springs 58 quickly
actuate the three movable contacts to open po-
sition. The carrier lever 51 is rotated in a coun-
terclockwise direction about its pivot 53 and the
toggle 55—57 collapses. The mechanism is reset
by moving the handle 67 slightly beyond the
“off” position in an opening direction. This
movement resets the carrier lever to latched po-
sition and the main latch 13 to its latching posi-
tion, whereupon the trip bar 87 is returned by
the biasing spring 95 to its latching position.
The breaker can now be closed by moving the
handle 67 to the “on” position. ’

Due to the balanced construction of the trip
bar 87 and the provision of the blocking bimetal
elemients 109, the breaker cannot be falsely
tripped by shocks or jars. Any shock trans-
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mitted to any bimetal trip element 101 in a dai-
rection tending to move it in tripping directidh
will not produce tripping of the breaker, be-
cause the bimetal element 108 blocks tripping
movement of the bimetal trip element since the
_ bimetal element 109 {s immovable in an upward
or tripping direction. Shocks in a direction
which will move or
109 laterally will not affect the tripping bimetal
element 1081, since these shocks are not in a trip-
ping direction. This trip bar itself is unaffected
by shocks due Lo its balanced construction. The
contacts are locked in closed position by the
overset disposition of the toggle, and this toggle
and the handle are strongly held in closed posi~
tion by the strong force of the overcenter springs
58 so that these elements cannot easily be shocked

or jarred to open position.

While a specific embodiment of the invention
has been disclosed in accordance with the pro-
visions of the patent statutes, it is to be under-
stood that various changes in the form, construc-
tion and arrangement of parts and different com-
pinations of elements may be used without de-
parting from some of the essential features of
the invention. It is desired, therefore, that the
language of the appended claims be given the
broadest reasonable construction permissible in
the light of the prior art. .

We claim as our invention: o

1. In & circuit breaker having relatively mov-
able contacts and operating mechanism there-
for operable to effect quick break of said con-
tacts, & trip device comprising a trip member op-
erable to cause opening operation of said mecha-
nism, a trip element movable in response to pre-
determined abnormal conditions in the circuit
to operate said trip member and cause said
mechanism to open said contacts, a member

" movable in a direction transverse to the plane of
movement of said trip element and normally dis-
posed to prevent substantial tripping movement
of said trip element as long as normsl conditions
obtain in the circuit to prevent tripping move-
ment of said element by jars or shocks, said
member being movable in response to said pre-
determined abnormal conditions to permit trip-
ping movement of said trip element.

2 1In a circuit breaker having relatively mov-
able contacts and operating mechanism therefor,
s trip member operable to effect opening opera-
tion of said mechanism, & trip device compris-
ing an overload current-responsive trip element
movable in one direction in response to predeter-
mined overload conditions in the circuit to op-
erate said trip member and cause said operating
mechanism to automatically open said contracts,
a second current-responsive element movable in
a path transverse to the plane of movement of
said trip element and having a portion that is
normally disposed directly in the path of tripping
movement of a part of said trip element to block
tripping movement of said trip element by jars
or shocks, said second current-responsive ele-
ment being moved out of the path of tripping
movement of said trip element in response to
said predetermined overload conditions to per-
mit tripping movement of said trip element.

3. In a circuit breaker having relatively mov-
able contacts and trippable operating mechanism
therefor operable to effect quick break of said
contacts, a trip device éomprising a trip element
energized by the current of the circuit and mov-

able in one direction in response to a prede--

3 termined energization thereof by overload cur~

deflect the bimetal element.
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rent, & pivoted latch operable by said trip ele-
ment to trip said circuit breaker operating mech-
anism, a second element energized by the cur-
rent of the circuit movable in a path transverse
to the plane of movement of said trip element
and having a portion normally disposed directly
in the path of tripping movement of a portion of
said trip element to prevent tripping movement
of said trip element except when predetermined
overload conditions obtain in the circult said sec-
ond element being moved out of the path of trip-
ping movement of said trip element upon prede-
termined energization thereof by overload cur-
rents to permit said trip clement to operate said
latch. '

4. In g circuit breaker having relatively mov-

. able contacts and releasable operating mecha-

nism therefor, latch means normally restraining
said operating mechanism against circuit open-
ing operation, a trip device comprising a trip
element movable in one direction in response to
predetermined overload conditions in the circuit
to release said circuit breaker operating mecha-
nism, a bimetallic element heated in response to
the current of the circuit and movable in & di-
rection transverse to the plane of movement of
said trip element, said pimetal element having an
edge portion normally disposed directly in the
path of movement of & part movable with the
trip element so as-to prevent substantial trip-
ping movement of said trip element except when
predetermined overload conditions obtain in the
circuit, and said bimetallic element being mov-
able out of the path of movement of said part
in response to predetermined overload conditions
in the circuit to permit said trip element to re-
lease 'said operating mechanism.

5. In a circuit preaker, relatively movable con-
tacts, operating mechanism therefor including &
member releasable to cause opening operation of
said operating mechanism, latching means for
restraining said member, & current-responsive
trip element movable in one direction in response
to predetermined overload conditions in the cir-
cult to actuate said latching means to effect re-
lease of said member, & pimetallic element heated
in response to the cutrent of the circuit and
movable in & direction that is transverse to the
plane of movement of said trip element, said-
pimetallic element having an edge portion nor-
mally disposed directly in the path of tripping
movement of a part carried by said trip element
so that said bimetallic element prevents said trip
element from releasing sald latching means ex-
cept when predetermined overload conditions ob--
tain in the circuit, and said bimetallic element
being movable out of the path of tripping move-
ment of said part carried by the trip element in
response to predetermined overload conditions in
the circuit to permit tripping movement of sald
trip element.

6. Ina circuit breaker, relatively movable con- -
tact means, operating mechanism therefor com-
prising an operating toggle connected to the mov-
able contact means, manually operable means
for moving said toggle to an overset position to
close said contacts, & member baving a latched
position in which it supports one end of sald
toggle in operative position, said member being
releasable to cause opening of said contact means
irrespective of the position of said manually op-

- erable means, said contact means being locked

in closed position when said toggle is in overset
position and said releasable member is held in
shockproof latching means for
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holding sald releasable member in latched posi-
tion, a trip element movable in one direction in
response to predetermined overload conditions in
the circuit to actuate said latching means to

. effect release of said releasable member, and a
bimetallic element heated in response to the cur-

rent of the circuit and movable in a direction -

transverse to the plane of movement of said trip
element, said bimetallic element having an edge
portion normally disposed directly in the path
of movement of a part carried by said trip ele-
ment s0 that sald bimetallic element prevents
sald trip element from releasing said latching
means except when predetermined overload con-

ditions obtain in the circuit, and said’ bimetallic.

element being movable out. of the path of move-
ment of said part in response to predetermined
overload conditions in the circuit to permit trip-
ping movement of sald trip element.

7. In a circuit breaker having relatively mov-
able contacts and operating mechanism there-
for, a trip member operable to effect opening oper-
ation of said mechanism, a trip device comprising
& trip element energized by the current of the
circuit and movable in one direction in response
to predetermined overload conditions in the cir-
cuit to operate said trip member and trip the
breaker mechanism and thereby cause automatic

5

) - 10
actuate sald trip bar to tripping position, and
means assdciated with each of said trip elements
disposed to prevent movement of said trip ele-
ment by shocks or jars, said means being mov-
able in response to predetermined overload condi-
tions in the circuit to permit said trip element
to actuate the trip bar. .
10, In a muiltipole circuit breaker having a set

- of relatively movable contacts for each pole, oper-
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opening of said contacts, a second current-respon-

sive element movable in a direction ninety degrees
transverse to the plane of movement of the trip

element and having a normal position in which -

it positively prevents said trip element from trip-
ping the breaker as long as said seconid element
. is in said normal position, said second element
- being moved in response to predetermined over-

30

35

load conditions in the circuit to permit said trip

element to operate said trip member and trip the
breaker,

8. In a multipole circuit breaker having a set
of relatively movable .contacts for each pole,
operating mechanism for actuating said contacts,
a rotatably mounted trip bar movable from 8
normal position to a tripping position to effect
tripping of the breaker, said bar being statically
balanced with respect to its axis of rotation s0
that it will not be actuated by shocks or jars ap-

40

plied to the breaker, a separate trip element for -

each of at least two of the poles of said breaker
movable in response to predetermined overload
conditions in the circuit of its pole to move said
trip bar to tripping position, and means associated
with each trip element disposed to block tripping
movement thereof except when predetermined
overload conditions obtain in the circuit, said
means being movable to a non-blocking position
in response to predetermined overload conditions
to permit said trip element to actuate the trip
bar.

9. In a multipole circuit breaker having rela-
tively movable contacts for each pole, operating
mechanism for said contacts including a mem-
ber releasable to cause automatic opening of said
contacts,.shockproof latching means for restrain-
ing said releasable member, said latching means
including a rotatably mounted trip bar movable
about its axis from a normal position to a trip-
ping position to effect release of said releasable

member to thereby trip the breaker, said bar being:

. Statically balanced with respect to its axis of rota-
tion so that it will not be moved to unlatch said
releasable member by shocks or jars, a separate
trip element for each of at least two of the poles of
the breaker movable in response to predetermined
overload conditions in the circuit of its pole to
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ating mechanism for actuating ‘said contacts, a
rotatably mounted trip bar movable from & nor- .
mal position to a tripping position to effect trip-
ping of the breaker, said bar being statically bal-
anced with respect to its axls of rotation so that
it will not be actuated by shocks or jars applied
to the breaker, a separate trip element for each
of at least two of the poles of said breaker mov~
able in one direction in response to predetermined
overload conditions in the circuit of its pole to
cause sald {rip bar to be actuated, s current-
responsive element associated with each trip ele-
ment, said current-responsive element being mov-
able in a direction ninety degrees transverse to
the plane of movement of said trip element and
having a normal position in which it blocks trip-
ping movement of said element, said current-
responsive element being movable to g non-block-
ing position in response to predetermined over-
load conditions in the circuit to permit operation
of said trip element to release the operating mech-
anism. ‘

11. In a multipole circuit bresker having a set
of relatively movable contacts for each pole, op-
erating mechanism for actuating said contacts,
a rotatably mounted itrip bar movable from a
normal position to a tripping position to effect
tripping of the breaker, a separate trip element
for each of at least two of the poles of the breaker
movable in one direction in response to prede-
termined abnormal conditions in the circuit to
cause said trip bar to be actuated to trip the
breaker, a bimetallic element adjacent each trip
element heated in response to the current of the
circuit and movable in a direction ninety degrees
transverse to the plane of movement of the trip
element, said bimetallic element having an edge
portion normally disposed in the path of tripping
movement of & part of the trip element so as to
prevent tripping movement of said trip element
except when predetermined overload conditions
obtain in the circuit, and said edge portion of the
bimetallic element being moved out of the path
of tripping movement of the trip element in re-
sponse to predetermined overload conditions in
the circuit to permit tripping operation of the
trip element.

12. In a circuit interrupter having relatively
movable contacts and releasable operating mech-

anism therefor, a trip device comprising a

bimetal trip element heated in response to the
current of the circuit and movable in one direc-
tion in response to predetermined overload con-
ditions in the circuit to trip said mechanism and
thereby cause said mechanism to automatically
open said contacts, a second current-responsive
bimetal element movable in a direction transverse
to the plane of movement of said bimetal trip ele- -
ment and having s normal position in which it
prevents said bimetal trip element from im-
properly tripping the breaker in response to
shocks, said second bimetal element being mov-
able in response to predetermined overload con-
ditions in the circuit to permit said bimetal trip
element to trip the breaker operating mechanism.
13. In g circuit interrupter having relatively
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movable contacts and trippable operating.mech-
anism therefor, a trip device comprising a bi-
metal trip element heated in response to the cur-
rent of the circuit and movable In one direction

in response to predetermined overload conditions

in the circuit to trip said mechanism and thereby

cause said mechanism to open said contacts, &

second current-responsive bimetal element bend-
able in a direction ninety degrees transverse to
the plane of movement of sald trip element and
having an edge portion normally disposed directly
in the path of tripping movement of & part of
the bimetal trip element to block tripping move-
ment of said trip element, said. second bimetal
element bending to a nonblocking position when
heated a predetermined amount in response to
_ predetermined overload conditions to permit said
trip element to trip the breaker. . ’ ,

14. In & circuit breaker having relatively mov-
able contacts, operating means therefor including
a rotatably mounted trip bar movable from &
" normal position to a tripping position to effect
tripping of said breaker, said trip bar being

statically balanced with respect to its axis of ro--

tation, a current-responsive bimetal trip element -o,
direction in response to prede- -

movable in one
termined overload conditions in the circuit to
actuate said trip bar to tripping position, a second

‘10

15

cﬁrrent-mponslve bimetal element movablein a. !

direction transverse to the plane of movement of
said bimetal trip element and having a normal
position in which it blocks tripping movement of

said bimetal trip
actuating said trip bar,
-ment being movable to & non-blocking position
in reponse to

element to prevent it from
said second bimetal ele-

predetermined overload conditions

in the circuit to permit said trip element to

- actuate the trip bar.

LLOYD W. DYER.
‘HILLER D. DORFMAN.
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