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My invention relates to circuit breakers and
particularly to circuit breakers of the trip-free-
of-handle type used for controlling the lighting
circuits of residences, apartments, etc. and for
controlling small motors.

An object of my invention is to provide a cir-
cuit breaker that shall be responsive to severe
overloads and short-circuit conditions in the
circuit and which shall be provided with means
for automatically returning the trip mechanism
to its normal operative position after each open-
ing operation of the circuit breaker in response
to an abnormal current condition.

A further object of my invention is to provide
a circuit breaker wherein the contact arm is
manually moved to open and to closed position
and wherein the device is rendered trip-free of
the operating handle by means of an over-center
toggle. .

A further object of my invention is to pro-
vide a circuit breaker wherein opening move-
ment of the contact arm causes resetting of the
trip mechanism.

These and other objects that will be madeap-
parent throughout the further description of
my invention are obtained by means of the appa-
ratus hereinafter described, and illustrated in the
accompanying drawing, wherein:

Figure 1 is an elevational view of a circuit
breaker embodying features of my invention,
showing the closed position of the circuit breaker.

Fig. 2 is a similar view of the circuit breaker
in open position. ’

Referring to the drawing, the circuit breaker
comprises a supporting plate 3 upon which is
mounted a switch arm 4 which is pivoted for ro-
tation about a shaft 5 that is mounted on the
plate 3. The switch arm 4 is provided with a
flexible contact arm 6 having a contact plate 7
which conductively engages a stationary contact
8. The switch arm is biased toward the open
position shown in Fig. 2 by means of a spring

9 that is connected between a bracket 11 on the

plate 3 and an arm 12 that is attached to a hub
lug 13 on the switch arm.

The switch arm is manually moved to open
and closed positions by means of an operating
handle 14 that is pivotally mounted for rotation
upon a shaft 15 that is secured to the plate 3. The
opcrating handle is connected to the switch arm
4 by means of a pair of toggle links 16 and 17
that are pivotally connected by a knee pivot 18
and are respectively pivoted to the operating
handle 14 and to switch arm 4 by means of pivot
shafts 19 and 21.

The toggle links are-so arranged that, when
the knee pivot 18 is moved past a center line
through the pivot shafts 15 and 21, the toggle
remains in “made” position, wherein its collapse
in one direction is prevented by means of a stop
22 on the link 17 that engages the link 16. Col-
lapse of the toggle for releasing the switch arm
may be caused by moving the knee pivot 18 above
the above mentioned center line. This may be
caused by a counter clockwise movement of the
handle 14 or by a trip arm 23 that is pivoted for
rotation about the pivot shaft 15 and is provided
with a projection 24 that is adapted to strike the
toggle links adjacent to the knee pivot thereof.

The trip arm 23 is normally biased toward the
knee pivot of the toggle by means of a spring 25
that is connected between the free end of the
trip arm 23 and the contact arm 4, as indicated
in-the drawing. By having one end of the spring
25 connected to the contact arm 4, the contact
arm is biased to open.position by the spring 25
as well as by spring 9. :

A current-responsive latch 26, that is pivoted
for rotation about a shaft 27 secured to the
plate 3, serves to normally restrain the trip arm
23 and to permit of tripping movement thereof
only when the latch has been moved in a clock-
wise direction. Movement of 4the latch is ef-
fected by a core 28 of g solenoid 29 that is con-
nected in the circuit controlled by the switch
contacts. T'and 8. The core -or armature 28 is
provided with a pin 31 that strikes the'free end
of the latch 26 and moves it upwardly when a
predetermined overload or short-circuit condi-
tion occurs in the circuit through the solenoid.
When a severe overload or a short-circuit condi-
tion occurs, the core is quickly raised to strike
the latch 26 to effect release of the trip arm 23,
which, in turn, strikes the knee of the toggle and
causes its collapse, whereupon the switch arm
will assume the open position indicated in Fig. 2.

The switch arm 4 is provided with a projection
32 that strikes the trip arm 23 at the point 33
when the contact arm 4 is moved to open posi-
tion by the springs 9 and 25. This action causes
clockwise movement of the trip arm 23 to return
to its normal latched position shown in Fig. 1.
The closing movement of the contact arm 4 is
caused by clockwise movement of the operating
handle 14, this movement stressing the spring
25 to place the trip arm under sufficient tension
to return it to latching engagement  with the
latch 26 and to draw the trip arm with a snap
action, into engagement with the knee of the
toggle at the instant the trip arm is released.
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By reason of this construction, it is apparens
that a simple mechanism is provided for auto-

matically resetting the trip arm in latched posi-
tion.

8 This construction is of particular advantage
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because the latch is operated only in response to
abnormal current conditions and, as such con-
ditions are of infrequent occurrence, the wear
on the latched parts is negligible. It will be noted
that, during the manual operation of the circuit
breaker, it is unnecessary to trip any latches,
the opening operation being accomplished by
the simple movement of the operating handle
which moves the knee pivot of the toggle into a
position which causes it to collapse under the
tension of the spring 9.

While I have illustrated only one embodiment
of my invention, it will be apparent to those
skilled in the art that various changes, modifi~
cations, substitutions, additions and on:issions
may be made in the apparatus illustrated with-
out departing frora the spirit and scope of my
invention, as set forti in the appended claims.

I claim as my invention:

1. The combination with a circuit breaker hav-
ing an operating member, 2 movable contact
moved to close position thereby and trip-free
thereof and a trip member, of a current-re-
sponsive means for releasably restraining the

trip member, and means positively moved _by .

opening movement of the contact member in re-
sponse to release of the trip member to auto-
matically return the latter to restrained posi-
tion, said return movement being made irrespec-
+ive of the position of said operating member.

% The combination with a circuit breaker hav-
ing an operating handle, a movable contact moved
to opened and to closed position thereby and
trip-free thereof and a trip member normally
biased toward tripped position, of a current-re-
sponsive means for releasably restraining the trip
member, and means positively moved by opéning
movement of the contact member in response to
release of the trip member to automatically re-
turn the latter to restrained position, said re-
turn movement being made irrespective of the
position of said operating handle. i

3. A circuit breaker comprising a movable con-
tact member, raeans for biasing the contact mem-
ber toward open position, operating means for
the contact member comprising an operdating
member and an over-center toggle for releasably
retaining the contact member in closed posi-

" tion, an actuating member for engaging and
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bresking the toggle, a current-responsive latch
for restraining the actuating member, and means
positively moved by opening moverzent of the
contact member in response to release of the
actuating member to automatically return the
latter to restrained position, said return move-
ment being made irrespective of the position of
said operating member.

4. A circuit breaker comprising a movable con-
tact member, means for biasing the contact mem-
ber toward open position, operating means for
the contact member comprising an operating
member and an over-center toggle for releasably
retaining the contact member in closed position,
an actuating member for releasing the toggle, a
spring connecting the contact member and the
actuating member, a current-responsive latch
for restraining the actuating member, and means
whereby opening movement of the contact mem-
ber in response ic release of the actuating mem-

1,857,273

ber automatically returns the latter to restrained
position.

5. A circuit-breaker comprising a movable con-
tact member, biasing means for moving the con-
tact member toward open position, operating
means for moving the contact member to opened
and to closed position conprising an operating
member and an over-center toggle for releasably
retaining the contact member in closed position,
a tripping member movab'e to release the toggle
in response to current flow, and means whereby
opening movement of the contact member in
response to release of said tripping member auto-
matically returns said tripping member to re-
strained position irrespective of the position of
said operating member.

6. A circuit breaker comprising a movable con-
tact member, biasing means for moving the con-
tact member toward open position, operating
means for moving the contact member to opened
and to closed position comprising an operating
member and an over-center toggle for releasably
.taining the contact member in closed position,
an actuating member for releasing the toggle, a
current-responsive latch for restraining the ac-
tuating member, and means positively moved by
opening movement of the contact member in re-
sponse to release of the actuating member to
automatically return the latter to restrained po-
sition irrespective of the position of said operat-
ing member.

7. In a circuit interrupter, a contact member,
means for normally moving said contact member
to open and close the circuit, means biasing said
contact member to open position, means movable
from a set to a tripped position in response to
the flow of a predetermined current for causing
said contact member to move to open position
under the force exerted thereon by said biasing
means, and said means biasing said contact mem-
ber to open position exerting a force on said

- means movable-from a set to a tripped position

sufficient to return it to set position in response
to movement of said contact member to open
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position, said return movement being made irre- 3120

speciive of the position of said means for normal-
ly moving the contact member,

8. In a circuit interrupter, a contdct member,
means for normally moving said contact mem-

ber from open to closed position, biasing means 125

for moving said contact member to cpen position,
releasable means holding said contact member
in closed position against said biasing means, a
trip member movable to a tripped position for

causing release of said means holding said con- 130

tact member, and means movable with said con-

‘tact member by said biasing means as said con-

tact member moves to open position for engaging
said trip member and moving it out of said
tripped position, said return movement being
made irrespective of the position of said means
for normally moving the contact member.

9. In a circuit interrupter, a contact member
movable to open and close the circuit, an oper-

ating member for moving said contact member g

from open to closed position, biasing means for
moving said contact member to open position, a
current responsive latch member, a member mov-
able from a position in engagement with said latch
to an unlatched position for causing movement
of said contact member to open position by said
biasing means, and means for returning said moy-
able member to latched position irrespective of
the position of said operating member.

135

-
W~
<

248

10. In a circuit interrupter, a contact member 1:¢
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movable to open and close the circuit, an operat-

ing member for moving said contact member from

open to closed position, biasing means for mov-
ing said contact member to open position, a pair
of toggle links for retaining said contact member
in closed position against said biasing means, a
member movabhle from a set to a released position,
the movement of said member to released posi-

tion ca;using said toggle links to be broken and
allow said contact member to be moved to open

position by said biasing means, a releasable latch
member for retaining said movable member in
set position, a current responsive member mov-
able to cause actuation of said latch member, and
means for returning said movable member to set
position after its movement to released position,
said movable member being returned to set posi-

tion independently of the position of said operat-

ing member.

11. In a circuit interrupter, a contact member
movable to open and close the circuit, an operat-
ing member for moving said contact member from
open to closed position, means biasing said con-
tact member to open position, a pair of toggle
links for retaining said contact member in closed
position against said biasing means, a member
movable from a set to a released position, said
member in moving from set to released position
engaging one of said toggle links and breaking
toggle thereby allowing said contact member to
be moved to open position by said biasing means,
a releasable latch member for retaining said mov-
able member in set position, a current responsive
member movable to actuate said latch member,
said contact member having means movable
therewith during opening movement for engag-
ing said movable member and positively return-
ing it to set position by the force exerted by said
means biasing the contact member to open posi-
tion, and-the return of said movable member be-
ing independent of the position of said operating
member. )

12. In a circuit interrupter, a contact member
movable to open and close the circuit, a link mov-
able for causing movement of said contact mem-
ber to open and close the circuit, current respon-
sive tripping means including a trip member, en-
ergy storing means biasing said trip member,
means releasahly restraining said trip member
against movement by said energy storing biasing
means, said means restraining said trip member
releasing said trip member upon the occurrence
of a predetermined current condition, and the
energy stored in said biasing means being trans-
mitted to said link through said trip member only
and being applied to move said link after said
trip member is released, an operating member
movable for normally moving said link to open
and closed positions without causing release of
said restraining means for the trip member, and
said movement of said link due to movement of
said trip member causing opening of said contact
member irrespective of the position of said operat-
ing member, and means requiring only the aciua-
tion of said operating member for reclosing said
contact member after being caused to open by
movement of said trip member and including
means for rigidly engaging said trip member and
returning it to restrained position prior to move-
ment of said contact member to closed position.

13. In a circuit interrupter, a contact member
movable to open and close the circuit, a link mov-
able for causing movement of said contact mem-
ber to open and close the circuit, a single manual-
ly operable handle member for normally moving

3

said link to both 6pen and clcesed positions, and

current responsive tripping means including a

trip member, energy storing means biasing said
trip member toward tripped- position at all times,
means releasably restraining said trip member
against movement by said energy storing biasing
means, said means restraining said trip member
releasing said trip member upon the occurrence of
a predetermined current condition, and the ener-
gy stored in said biasing means being transmit-
ted to said link through said trip member only
and being applied to move said link after said
trip member is released, said movement of said
link causing opening of said contact member ir-
respective of the position of said handle member,
and means requiring only the actuation of said
handle member to return said link to close the
circuit -after being moved to open position by

said trip member and including means for rigid- .

ly engaging said trip member and raturning it to
restrained position against its biasing means and
thereby storing energy in said biasing means for
moving the trip member when again released,
said return of said trip member to restrained
position being made prior to movement of said
contact member to c¢losed position.

14. In a circuit breaker, a fixed contact mem-
ber, a contact member movable into and out of
engagement with said fixed contact member to
open and close the circuit, a link having one end
pivoted to said contact member for moving said
contact member to open and close the circuit, a
pivoted operating member having a handle at one
end thereof, means connecting said pivoted oper-
ating member to said link for normally moving
said l'nk to open and closed positions upon
the actuation of said handle, -said connecting
means between said pivoted operating member and
said link permitting movement of said link from
closed position to open position irrespective of
the position cf said operating member, and cur-
rent responsive tripping means including a trip
member mounted to rotate about the pivot of said
pivoted operating member, a spring for storing
energy and applying a force to said trip member
tending to.rotate it about its pivot point toward
tripped position, a latch member engaging and
releasably restraining said trip member against
movement by said spring, said latch member dis-
engaging and releasing said trip member to move
under the force exerted by said spring upon the
occurrence of a predetermined current flow
through the circuit interrupter, and the force ex-
erted by said spring when said trip member is re-
leased being applied to said link through said trip
member only and moving said link and the con-
tact member connected thereto to open position

irrespective of the position of said handle, and a
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rigid member movable into engagement with said

trip member for rotating it into position where
it is restrained by said latch member prior to the
movement of said contact member to closed posi-
tion by said handle.

15. In a circuit breaker, a fixed contact mem-
ber, a contact member movable into and out of
engagement with said fixed contact member to
open and close the circuit, a link having one

‘end pivoted to said contact member for moving

said contact member to open and close the cir-
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cuit, a pivoted operating member having a handle i4&

at one end thereof, means connecting said piv-
oted operating member to said link for normally
moving said link to open and closed positions
upon the actuation of said handle, said connect-
ing means between said pivoted operating mem-

100
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ber and- sald hnk permlttmg movement of sald,
link from closed position to open pos1t10n n‘re-_

spective :of the p051t10n of said operatmg mem-

- ber,. and. current responsive trlppmg means in-
cludlng a trip. member mounted to rotate about.

the ‘pivot of said pivoted operatmg member, &

-spring for storing energy and applying a force at

all times to said trip member. tending to rotate

%5 it about 1ts plvot pomt toward tripped posmon,

a latch member engaging and releasably restrain=
ing said.trip member against. movement by ‘said

spring, said.latch member disengaging and . re-'.

leasing said trlp member to.move.under the force

: exerted. by sald. spring upon the occurrence of . a_"
predetermined .current flow through the c1rcu1t ..
interrupter, and the force exerted by saxd spnng .

when said trip member is released being .ap-~
plied to said link .through said trip member only

- and moving -said link and the contact member,

connected thereto to open posmon irrespective of

the pOSmon of said handle, and a rigid member

movable into engagement with said tr1p member
for rotating it into position where it is restrained

by said latch. member against said spring and

thereby storing energy in said spring for moving
the trip member when again. released, said re-
turn of the trip member to.latched posmon be-

ing made prior to the movement of said contact .

" .member to closed position by said handle.
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16. In.a circuit interrupter, means movable
to cause opening and closing of the circuit, bias-

ing means for moving said, means for. openmg'

and closing the circuit to open pos1t.10n restrain-

ing means opposing movement of said means for
opening and closing the circuit to open position,

a trip member responsive to predetermined condi-
tions for releasing said restraining means, bias-
ing means for said trip.member, and means for

.reducing the stress exerted by said biasing. means
on said trlp member- other. than due to move-.

ment of the trip member, when the 1nterrupter
is-tripped to open the circuit. .

17. In a circuit 1nterrupter means movable
to cause opening and closing of the c1rcu1t bias-
ing means for moving said means for opening
and closing the circuit to open position, a trip
member movable in response to p1edeterm1ned

said biasing means moves said means for open-

ing and closing the circuit to open position, a.

spring for biasing said. trip member, one end of
said spring being connected to transmit the stress
thereof to said trip member, and the other end

of said spring being connected to means movable

upon the tripping of the -circuit interrupter in
such direction as to reduce the stress exerted
by said.spring-on said trip member.. ;

18. In a circuit interrupter, means movable
to cause opening and closing of the circuit, bias~
ing means. for moving ‘said .means for opening
and closing the circuit to .open. position, a trip
member movable in response to predetermined

~conditicns and in response to movement of which

said biasing means moves said means for open-
ing and closing the circuit to open ‘position, bias-
ing means for said trip member, means for re-
ducing the stress exerted by said biasing ‘means
on said trip . member other ‘than due to move-~
ment, of the trip member when the mterrupter
is tripped to open the circuit, and means' for
returning said trip member to untrlpped posmon
while sald trip member is umder reduced blasing
stress. .

19. In a cxrcult 1nterrupter ‘means movable

to cause opemng and closing of ‘the circuit, bias-

‘ing means for moving said mea.ns for opening

and closing the ‘circuit ‘to’ open posxtion, a trip
membeér movable in response to predetermined
conditions and in response to movement of which

" said biasing means ‘moves sa.ld means for open-
‘ing and closing the c1rcu1t; to open position, a

spring for biasing said tnp member, one end of

said spring bemg connected to transmit the stress’
thereof to: said trip member and the other end’

of said spring bheing connected to means movable

. upon the tripping of the circuit interrupter in
"such " direction as to reduce the stress exerted
,by said spring on said trip member, means for

returnmg said trip member to untripped posi-
tlon prior to reclosure of the circuit interrupter

and while the stress on the trip member is re-
"duced, and further movement of the circuit in-
-terrupter after return of the trip member increas-

ing the stress on said trip- member.

20. In a circuit interrupter, a contact member
movable to open and close the circuit, a link mov-
able for causing movement of said contact mem-
ber to open and close the circuit, current respon-
sive tnppmg means in¢luding a trip member,
energy storing means biasing said trip member,
means releasably restraining said trip- member
against’ movement by said energy storing biasing
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means, said means restraining -said trip member -

releasing said trip member upoh the occurrence
of a predetermmed current condition, and the

" energy stored in said biasing means being trans-

mitted to 'said link through said trip member only
and being applied to move said link after said trip
member is released, a single manually operable
handle member movable for normally moving
said link to both open and closed positions with-

.out causing release of said restraining means for

the trip member, and said movement of said link
due’ $0° movement of said trip member causing
opening-of said contact member irrespective of
the position of said handle member, and means

- requiring only the actuation of said handle mem-

ber to return said link to close the circuit after
being moved to open position by said trip mem-
ber and including means. for rigidly -engaging
said trip member and returning it to restrained

. pogition prior to movement of said contact mem-
condltlons and in response to movement of which. b D tact me

ber to closed position.

21.-In a circuit breaker; a. ﬂxed contect mem-
ber, a contact member movable into and out of
engagemerit with said fixed contact member to
open and close the circuit, a link having one end
pivoted to-said contact member for maving said
contact member to. open and close the circuit, a
pivoted-operating member having a handle at one
end thereof, means connecting said pivoted oper-
ating member. to said link for normally moving
said link to open and closed positions upon the
actuation of said handle, said connecting means
between said pivoted opersating member and said
link'permitting movement of said link from closed
position to open position irrespective of the posi-
tion of said operating- membear, and current re-
sponsive tripping means including . a ‘trip mem-
ber mounted to rotate about the pivot of said
plvoted operating member, a spring for storing
energy and applying a force to said trip member
tending to rotate it about its pivot point toward
said tnpped posit ion, a latch member engaging
and releesably restraining said trip member
agalnst movement by said spring, said latch mem-
ber dlsengagmg ‘and releasing sa’d trip member to
move under the ‘force exerted by said spring upon
the occurrence of a predetérmined current flow
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through the circuit interrupter, and the force
exerted by said spring when said trip member Is
released being applied to said link through said
trip member only and moving said link and the
contact member connected-thereto to open po-
sition irrespective of the position of said handle,
said handle being manually operable to cause said

contact member to move o open position without

release of said latch member, and means requir-
ing only the actuation of said handle for reclosing
said contact member after being caused to move
to open position due to movement of said trip
member and including a rigid member actuable
into engagement with said trip member for ro-
tating it into position where it is restrained by
said latch member prior to the movement of said
contact member to closed position by said handle.

22, In a manually and automatically operable
switch, a switch frame, a manually operable
member pivotally mounted on said frame, an
atutomatically operable member pivoted on a pin
extending through said manually operable mem-
ber, a contact carrier pivotally mounted on said
frame, a spring connecting said automatically
operable member and said contact carrier, a latch
member normally preventing automatic move-
ment of said automatically operable member by
said spring, said latch member being movable
out of engagement with said automatically mov-
able member t{o thereby release it to be moved by
said spring, said automatically operable mem-
ber when moved by said spring causing move-
ment of said contact carrier to open the circuit
irrespective of the position of said manually op-
erable member, and a member movable in re-
sponse to the occurrence of a predetermined con-
dition in the circuit to cause movement of said
latch member out of engagement with said auto-
matically operable member to open the circuit.

23. A manually ‘and automatically agctuable
switch having fixed and movable contacts, said
movable contact being pivoted about an axis, fixed
relative to said fixed contacts, means to actuate
manually said movable contact, means to actuate
automatically said movable contact, said auto-
matic means being carried by a pin extending
through said manual means but capable of move-
ment independent thereof upon occurrence of
overload, a spring connecting said automatic
means and said movable contact, said spring bias-
ing’ said movable contact and biasing said auto-
matic means to move in a direction to cause
opening of the movable contact, a latch member

5

normally engaging said automatic means and
preventing said independent movement thereof
by said spring, and a current responsive member
for causing movement of said latch member to
disengage said automatic means and permit it
to move due to the bias of said spring to cause
opening of the movable contact. )

24. In a manually and automatically operable
switch, a switch frame, a manually operable
member pivotally mounted on said frame, an
automatically cperable member pivoted on a pin
extending through said manually operable mem-
ber, a contact carrier pivotally mounted on said
frame, a spring connecting said sutomatically

‘operable member and said contact carrier, said

spring biasing said automatically operable mem-
ber to move and thereby cause opening of the
switch, a latch to which the force tending teo
move said automatically operable member is
transmitted and which normally prevents the
force exerted by said spring from moving said
automatically operable member, said latch heing
nounted for pivotal movement about a fixed
point on said frame and cuwrrent responsive
means fixedly mounted on said frame for caus-
ing movement of said latch about its fixed pivot
to release said automatically movable member
to open the switch,

25. A manually and automatically actuable
switch having fixed and movable contacts, said
movable contact being pivoted about am axis,
fixed relative to said fixed contacts, means to
actuate manually said movable contact, means
to actuate automatically said movable contact,
said automatic means being carried by a pin ex-
tending through said manual means but capable
of movement independent thereof upon occur-

rence of overload, a spring connecting said auto- -

matic means and sald movable contact, said
spring at all times biasing said automatic meang
to move in the direction to cause opening of the
movable contact, a latch pivoted about an axis,
fixed relative to said fixed contact, for normally
preventing movement of said automatic means
by said spring, and current responsive means
fixedly mounted relative to said fixed contact and
having a portion movable to release said latch
and thereby cause movement of said sutomstic
means and opening of the circuit by said mov-
able contact irrespective of the position of said
manual means, )
HANS LANGFRITZ,
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