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This invention relates to automatic electric

circult breakers and more particularly to the
current responsive tripping means for effecting
the automatic opening of such circuit breakers
upon current overload.-
* ‘One object\of the present invention is to pro-
vide a simple and economical but effective com-
bined thermal and magnetic tripping means for
an automatic electric circult breaker,

- Another object of this invention.is to pravide
tripping means for an automatic electric cireuit

. breaker including a current responsive bimetallic
member having supported thereon a latching

A compression spring 14 is disposed between the

Dbottom of the base | and the bar 1 to bias the

' same.

(4]

10

surface movable bodily with the bimetallic mem-- .

ber and also movable magnetically independent
of the bimetallic member into a releasing post-
tion. N :

Another object of the invention is to provide

15

a current responsive bimetallic element with a .

latching surface provided by a thin metallic
strip which renders unnecessary the grinding of
‘the latching surface on the bimetal,

Other objects and features of the invention will
be readily apparent to those skilled in the art
from the specification and appended drawings il-
lustrating certain preferred embodiments in
which: :

Pigure 1 is a vertical sectional view of the form
of circuit breaker including.the current respon-
sive tripping means of the present invention.

- Flgure 2 is a detail plan view of the tripping
means according to the present invention shown
with the circuit breaker cover removed.

Figure 3 is a detall sectional view on the line.

"TII—TIT of Figure 1.

Figure 4 is a detail sectional view on the line
IV—IV of Figure 1.

Figure 5 is a partfal vertical sectional view of.
& modification. ' R

The present invention has been illustrated in
connection with a circult breaker mechanism
which comprises a base | having a conducting
strap 2 mounted on one end ledge thereof and
carrying at its interior end a stationary. contact

3, the connéctor 2 extending through an opening

in a fiber plate 4 which closes the end of the base.
Exterior of the plate 4 is a terminal connector

§ for the attachment of circuit wiring. . Guided.

for rectilinear movement within the base is a

generally U-shaped element 6 upon whose long

leg is.. pivotally’ mounted, by interengaging
notches, a contact bar T carrying at one end a
. movable contact 8 cooperating with the station-
ary contact 3. Fiber plates indicated at 9 com-
bine with the plate 4 to enclose the contacts 3
and 8 within an arcing chamber. An operating
handle is provided at {1 pivotally mounted upon
& shaft 12 and having a cam surface 13 cooper-
ating with the flat surface of the member 8 to
effect manual movement of the contact bar 1.
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The lower end of the bdse'is provided with an

-end facing terminal comprising a conducting
-connector 15 inserted in slots in the opposite

side walls of the base from the front and main-
tained against endwise removal by both a ter-
minal screw 16 and an adjusting stud 17. A mid-

.portion of the connector is pressed outwardly at

18 to take up any slack or play in the connec-
tor mounting. A tab 19 is pressed out of the
connector and the stud 17 is threaded into the
tab 19 to provide for adjustment of the free end
of a bimetallic member 2§ welded on the end of
the connector, thus providing for adjustment of
the calibration of the breaker. Embracing the
bimetallic element 21 is & magnetic yoke 22 which
is of generally U-shape and which has a wid-
ened forward extension at 23 received within
slots in the opposite side walls of the base to
mount the yoke, as more particularly shown in
Figure 2. A magnetic armature element 24 is
provided having a central slot 25 through which
the latching end of the contact bar passes in its
automatic tripping and resetting movements.
The upper end of the armature is provided with
a widened flange 28 received in slots in the oppo-
site side walls of the base and serving to pivotal-
ly support the armature for swinging movement
‘about the point 21. Mounted upon the bimetal-
lic member 21 is a resilient spring strip 28 welded
to an intermediate point on the bimetal and ex-
tending in opposite directions. At the free end
of the bimetal, the strip 28 is formed to pro-
vide a latching tip at 29 biased by its resiliency
away from the plane of the bimetal but having
its latching position limited by the engagement
of flange 31 with the lower face of the bimetal.
The opposite end of the strip 28 bears agalnst
the armature 24 as at 32 to bias it into its un-
attracted position whose limit is determined by
a stop on the base. - :

The circuit breaker mechanism, as shown in
full lines in Figure 1, is in {ts normally operating
‘closed circuit position. The dotted lines of the
mechanism indicate the automatic tripped posi-
tion in which the circuit through the breaker is
open upon the occurrence of an excess current
condition. The breaker is reset .into latched
bosition by manipulation of the operating han-
dle {1 and the contacts are moved to their man-
ual “on” and “off” positions for normal switch-
Ing operation also by manipulation of the han-
dle 11, the operation of the mechanism itself be-
ing more fully described in my Patent No.

.2,096,546 but with the handle operation described

in ‘my Patent No. 2,096,545, both issued October
19,1937, The operation of the tripping mecha-
nism is as follows:
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For low current overloads of continued dura-

* tion, the bimetal 21 becomes heated by the pas-
sage of current therethrough and flexes in- a
clockwise direction to move the latching tip 29

__bodily into a position freeing the end of the con-
tact-bar

_direction into the dotted line position of Figure
1. Upon the occurrence of heavier overloads,

1 which then rotates in a clockwise .

the magnetic elements of the tripping means o

operate quicker than normal thermal flexing of
the bimetal 21 to effect the tripping of the mech-

10

anism in & shorter elapsed timé than would be

taken by the bimetal alone. When the flux in-

duced in the magnetic circuit formed by the yoke ' -

22 and the armature 24 becomes sufficient, the’

armature rotates in a clockwise direction and
strikes the lat¢hing tip 29, moving it downwardly
against its resilient bias into  unlatching posi-
tion. ‘This movement of tnelstching tip 29 may
be effected without movement-of the bimetal 21.
so that the only resistance offered to the mag-
netic movement is the resilient bias in the spring
28.

While the operation of the tripping means for
the breaker has been described in terms of ther-
mal or magnetic effects operating separately, it
is, of course, possible that they may have & com-
bined operation with the magnetic force insuffi-
cient to move the latching tip alone, but where
the combined- flexing of the bimetal and the
magnetic force are sufficient to effect the un-
latching movement of the latching tip.

~~~In_previous constructions . where the contact
bar was latched directly to the end of the bi-
metal, it was found desirable to grind the end
"of the bimetal into a smooth latching . surface.
The .use of the strip 28 even without the mag-
netic elements of the tripping means is advan-
tageous in substituting the-simple trip mount-
ing for the rather expensive grinding operation.

In the modified form of the invention illus-*

trated in Figure 5, a modified magnetic circuit
is provided. This construction shows a con-
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nector 33 mounted upon & lower end ledge pro- .

vided on the breaker base and extending within
. the breaker where it is provided with a pressed.
out tab 34 on which a corrugated bimetal 35 is
welded. A cross-piece 36 receives the adjusting
screw.31. The interior end of the bimetal is pro-
vided with a resilient metal strip 38 formed to
“provide the latching tip 39. The magnetic circuit
comprises a magnetic L-shaped piece 41 which

43
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carries a pole plece 42 about which is wrapped -

the flexible lead 43 which interconnects the bi-
metal 35 and the contact bar 7. A resilient
- spring hook is provided at-43 mounted at the end

of the L-shaped member &1, which hook .extends .

through an opening 44 in an armature member
45, the hook 43 serving: not only to retain the
armature 45, but also to bias it into its unat-
tracted position. At one side only of the arma-
ture 46 there is provided a finger 46 positioned
to engage the latching tip 39 eccentrically of its
axis to effect its movement into unlatching: posi-~
tion. It has been
side finger facilitates the movement of the latch-

irg tip into unlatching position with a lower

magnetic force than is required if a balanced

force at both sides of the tip is exerted. The op-

eration of this tripping unit is substantially the
same as that previously described.

While this invention has been described in

connection with a particular circuit - breaker

~ mechanism to show a complete operatiye‘ struc-

60

found that the use of a single® g5.

70

ture, it is understood that the tripping means 75

L

according to the present invention is not limited
to any particulsr mechanism but may be utilized
in many other distinct mechanism forms to
which it-is adaptable and, while certain preferred
embodiments of the invention have been specifi-
cally disclosed, it is understood that the inven-
tion is not limited thereto, as many variations
will be readily apparent to those -skilled in the
art and the invention is to be given its broadest
possible interpretation within the terms of the
following claims.

What is claimed is: :

1. In an automatic electric circuit breaker

having separable contacts, manual means for

- effecting engagement and separation of said con-

tacts at will, and means automatically releasable
to effect separation of said contacts, current re-
sponsive means for effecting the release of said
releasable means upon the passage of an over-
load- current through the circuit breaker com-
prising & bimetallic member heated in response
to the flow of current through the breaker, and
& thin metal strip mounted on said bimetallic:
member and formed about an end thereof to
provide a latching surface engaged by sald re-
leasable means in a direction to apply a compres-
sive force along the length of the main portion
of said bimetallic member, said member flexing
when heated by the passage of an overload cur-
rent through the circuit breaker to bodily move
said latching surface into releasing position,

2. In an automatic electric circuit breaker
having separable contacts, manual means for
effecting engagement and separation of said con-
tacts at will, and means automatically releasable
to effect separation of said contacts, current. re-
sponsive means for effecting the release of sald
releasable means upon the passage of an ‘over-
load current through the circuit breaker com-
prising a bimetallic member heated in response
to the flow of current through the breaker, a
resilient spring strip mounted-on said member
and formed to provide a latching surface biased
by its inherent resiliency to a predetermined
position with respect to said bimetallic member,.
said bimetal flexing when heated by the passage
of an overload current through the circuit break-
er to bodily move said latching surface into re-
leasing position. . '

3. In an  automatic .electric circuit breaker
having separable contacts and means releasable
to effect separation of said contacts,’ current re-
sponsive means for effecting the release of said ~
releasable means upon the passage of an over-
load current throughthe ‘eircuit breaker com-
prising a bimetallic member heated in response
to the flow of current through the breaker, a
resilient-spring strip mounted on said member

_and formed to.provide 2 latching surface biased

by its inherent resiliency 0 & predetermined po-
sitlon: with respect to said bimetallic member, .
said bimetal flexing when heated to bodily move
said latching surface into releasing position, and -
magnetic means for effecting movement of said
latching surface against its resilient bias and
relative to said bimetallic member into unlatch-
ing position, said magnetic means being ener-
gized in response de the fiow of current through
the breaker. - o

4 In an automatic electric circuit breaker
having separable contacts and means releasable
to effect separation of said contacts, current re-
sponsive means for effecting the release of said
releasable means upon the passage of an over-
load current through the circuit breaker com-
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prising a bimetallic member heated in response
to the flow of current through the breaker, a
magnetic yoke, means energizing said yoke in
response to the flow of current through the
breaker, an armature member adapted to bz
attracted to said yoke upon the passage of an
overload current, a resilient spring strip mounted
on said bimetallic member and formed to provide
a latching tip biased to a predetermined position
with respect to said member by the inherent re-
silience of said strip, said bimetallic. member flex-
ing when heated to bodily move said latching tip
into unlatching position, said armature, when
attracted, engaging and moving said latching tip
against its resilient bias into unlatching position
independent. of movement of the bimetallic
member. .

5. In an automatic electric circuit breaker
having separable contacts and means releasable
to effect separation of said contacts, current re-
sponsive means for effecting the release of said
releasable means upon the passage of an over-
load current through the circuit breaker com-
prising a bimetallic member heated in response
to the flow of current through the hreaker, a
magnetic yoke, means energizing said yoke in
response to the flow of current through the
breaker, an armature member adapted to be at-
tracted to said yoke upon the passage of an
overload current, a resilient spring strip mount-
ed on said bimetallic member and formed to pro-
vide a latching tip biased to a predetermined po-
sition with respect to said member by the in-
herent resilience of said strip, said bimetallic
member flexing when heated to bodily move said
latching tip into unlatching position, said arma-
ture, when attracted, engaging and moving said
latching tip against its resilient bias into unlatch-
ing position independent of movement of the
bimetallic member, the end of said spring strip
remote from said latching tip being formed to
engage the armature to bias it into its unat-
tracted position. . '

6. In an automatic electric circuit breaker
having separable contacts and means releasable
to effect separation of said contacts, current re-
sponsive means for effecting the release of said
releasable means upon the passage of an over-
load current through the circuit breaker com-
prising a serially connected bimetallic member
traversed by the current passing through the
breaker so as to be heated thereby, a magnetic
yoke embracing said bimetallic element so as to
be energized by the current traversing the same,
an armature member adapted to be attracted to
sald yoke upon the occurrence of an overload
current, a resilient spring strip mounted on said
bimetallic member and formed to provide a
latching nose biased to a definite position with
respect to the plane of the bimetallic member,
the flexing of said bimetallic member, when
heated, bodily moving said latching nose to re-
leasing position, said armature, when attracted,
engaging and moving said latching nose against
its resilient bias into releasing position inde-
pendent of the movement of the bimetallic mem-
ber. .

7. In an automatic electric circuit breaker
having separable contacts and means releasable
to effect separation of said contacts, current re-
sponsive means for effecting the release of said
releasable means upon the passage of an - over-
load current through the circuit breaker com-
prising a bimetallic member heated in response
to the flow of current through the breaker, a re-
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3

silient spring strip mounted on said member and
formed to provide a latching surface biased by
its inherent resiliency to a predetermined posi-
tion with respect to said bimetallic member, said
bimetal flexing when heated to bodily move said_
latching surface into releasing position, mag-
netic means for effecting movement of said lateh-
ing surface against its resilient bias into unlatch-.
ing position, said magnetic means being' ener-
gized in response to the flow of current through
the breaker, and exerting its force on the latching
tip eccentrically of the axis of the spring strip.

8. In an sgutomatic electric circuit breaker
having separable contacts and means releasable
to effect separation of said contacts, current re-
sponsive means for effecting the release of said
releasable means upon the passage of an overload
current through the circuit breaker comprising
a bimetallic member heated in response to the
flow of current through the breaker, a mag-
netic yoke, means energizing said yoke in re-
sponse to the flow of current through the breaker,
an armature member adapted to be attracted to
said yoke upon the passage of an overload cur-
rent, a resilient spring strip mounted on said
bimetallic member and formed to provide a latch-
ing tip biased to a predetermined position with
respect to said member by the inherent resilience
of said strip, said bimetallic member flexing when
heated to bodily move said latching tip into un-
latching position, said armature, when attracted,
engaging and moving said latching tip againsh
its resilient bias into unlatching position inde-\r-
pendent of movement of the bimetallic mem-
ber, sald armature engaging said latching tip
with its line of force directed eccentrically of
the axis of the spring strip.

9. In an automatic electric circuit breaker
having separable contacts, manual means for ef-
fecting engagement and separation of said con-
tacts at will, and means automatically releasable
to effect separation of said contacts, current re-
sponsive means for effecting the release of said
releasable means upon the passage of an over-
load current through the circuit breaker com-
prising a bimetallic member heated in response
to the flow of current through the breaker, a
resilient spring strip non-self movable in re-
sponse to temperature change mounted on said
member and formed about an ‘end thereof to
brovide a latching surface engaged by said re-
leasable meins, said menber flexing when heated
by the passage of an overload current through
the circuit breaker to bodily move said latching
surface into releasing position.

10. In an automatic electric circuit breaker
having separable contacts, manual means for ef-
fecting engagement and separation of sald con-
tacts at will, and means automatically releasable
to effect separation of said contacts, current re-
sponsive means for effecting the release of said
releasable means upon the passage of an over-
load current through the circuit breaker com-
prising a bimetallic member heated in response
to the flow of current through the breaker, a
resilient spring strip mounted on said member
and carrying a latching surface engaged by said
relecasable means, said- member flexing when
heated by the passage of an overload current
through the circuit breaker to bodily move said
latching surface into releasing position, said

Jlatching surface being movable relative to said

membper against the resilient bias of said spring
strip. .
. JOHN G. JACKSON.




