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My invention relates to the type of switch in
which the circuit may be opened and closed
manually, opened automatically upon an over=
load and reset manually.

The main object is to provide a compact form of
mechanism of the toggle type which is simple,
reliablé and inexpensive.

Another object is to provide a maximum con=
tact pressure with a minimum latch pressure.

Another object is to provide a circuit breaker
of the foregoing type which is simple in con=
struction and easy to assemble and calibrate.

Another object is to provide a circuit breaker
in Which the accuracy of calibration does not
debend oi or vary with dimensional stability of
the supporting frame or housing,

The drawing shows an enclosed switch in which
Fig. 1 is a longitudinal sectional view through a
housing and showing switch mechanism involv-
ing one form of my invention in its closed circuit
position.

Fig. 2 is a plan view of the parts of Fig. 1, with
the cover removed. _ :

Fig. 3 is a view similar to Pig. 1 but with the
gwitch parts in the automatically tripped posi-
joit.

Pig. 4 is a longitudinal sectional view of the
base of the housing with the mechanism in the
mahually open circuit position.

The housing consists of an insulating base T
with an insulating cover 8. The terminals 9 and
10 are secured to the base. The stativhary con-
tact 11 is connected to tetminal 9 and the movable
switch sontact 12 is carried by the switch armi (3

whith is hinged to the trip member I8 and moves -

between the walls of the U-shaped frame 15,

‘The trip member {6 of insulating material is
pivoted at {7 in the frame and supports orie end
of the switch arm 12 in the hinge bLearing or
pivot 1B. The bimetal latch arm 19 is secured
at one end to the switch arm 13 near contact 12
and near its other end carties an adjustable stud
20 which coacts with the trip member (6 and is
tonnected to terminal 10 by the flexible con=
duetor 14.

. The manually operable lever 21 is pivoted at
22 in the frame and has a knob or handle 23.
The springs 24, 24 connect the end 25 of lever
21 with the lugs 26 on the switch arm 13 near
the contact end 12. The springs thrust the switch
member {3 against the trip member at one side
of the pivot IT and thrust the lateh member 19
against the trip member at the opposite side of
the pivot 17, »
- ™ the normal “on” pesition, the over-center
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springs 24, 24 pull against the lever 2{ which is
pivoted at 22 and bias the handle of the lever
against the shoulder 27 on the frame. The prin-
cipal reacting forces of the springs are taken up
by thé switch arm I8 bearing against the trip
memper at 18 and in turn pressing against the
hinge 11 in the frame. The springs tend to rotate
the trip member clockwise as viewed in the draw-
ings but are opposed by the pressure of the trip
member against the lateh stud 20. _

To open the circuit manually, the lever 21 is
turned clockwise (as viewéd in Fig. 1). This car-
ries the end 25 of the lever and spring to the
obposite left-hand side of the center line passing
through the points 22 and 26 and snaps the
switch arm and trip member as a unit about the
pivot 17 to the “off” position, the lever 21 rest-
ing agathst thé pinh 28 én the trip member and
the switch memnber resting against the frame
at 34 and the tip of 4rm 19 pressing against the
trip metiber as shown ih Pig, 4. Reversal of the
action closes the circuit. ‘

As shown in Figs. 1 and 2, the pivot I8 lies
on the right-hatid side of thé line joining the
Spring connection lugs 26 with thé trip member
Blvot 17, 1. &. on the side in thé circuit-closing
direction. The portion of the switch arm 13
lying between the pivots 26 and 18, therefore,
constitutes one arm of a togele, the othet arm
being formed by the portion of the trip member
16 lying between the pivots 1T and 11. This toggle
is notinally in gompression due to the force of the
springs 24, and is moreover normally in a slightly
over-sét condltion, as shown in the drawines,
since the ktiee pivot 18 is on the right-hand side
of the line joining pivots 26 and i7.

. Upon the oteuirence of exvess cuirent through
the breaker contacts, the bimetal arm (9 is
warped in a directicd away from the arm (3 by
the heat developed by the passage of current
therethrough. When fhe bimetal arm 19 has de-
fiscted Sufficiently, it disengages the stud 20 from
the trip member 16. THe entire horizontal com-
porent the spling 24 is then exerted upor the
trip menibet 16 at the pivot (8. This causes the
toggle fofmed by imembéers 13 and 16 to collapse,
the trip member 16 turning clockwise so that
the lower end of the switeh arm 13 shifts slightly
toward tHe tight hand and the switch arm moves
downward eddwise until the bracket 30 engages
the end of the guide arm 81 as shown in Fig. 3.
This guide arm 31 is mounted on a fixed pivot 32
on the side of theé spting 24 opposite the switch
arm {3 when the switch arm is iri the closed posi-

3 tion ds shoWil in Pig. 1. "Théreafter the switch
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arm 3 carrying the movable contact 12 and the
bimetal arm {9 is mounted on the guide arm
and is rotated by the springs 24 about the pivot
32 to the fully tripped open position of Fig. 3,
the switch arm being connected at its end by
the bracket 20 to the end of the guide arm 31 so
as to be supported by the guide arm. The bracket
30 provides for relative sliding movement between
the end of the guide arm and the switch arm dur-
ing manual operation of the circuit breaker.

The guide member 31 as described provides for
movement of the lower ends of the operating
springs 24 to positions a substantial distance to
the right of the pivot 18 of the switch arm, as
shown in Fig. 1, while at the same time provid-
ing for automatic opening. It will be observed
that with the operating springs in the position
of Fig. 1, a high contact pressure is obtained for
a given spring force because of the relatively
large component of the spring pressure toward
the right hand.

This tripping action as described will occur

regardless of whether the operating handle 23
is held in the closed position as shown in Fig. 1.
As the described opening action occurs, however,
the springs 24 are carried across the pivot point
22 of the handle so that if the handle is manually
restrained during tripping, it will immediately
be moved clockwise to the mid-position as indi-
cated in Fig. 3 upon its release thereafter. If
the handle is not restrained, it will move to the
mid-position as shown immediately upon trip-
ping. ' -
In the mid or tripped position of Fig. 3, the
handle and operating lever 2{ are biased in a
clockwise direction by the springs 24 against the
pin 28 carried by the trip member {6.

To reset or prepare the breaker for use after
an automatic opening, the bimetal having cooled
sufficiently, it is merely necessary to move the
switch handle clockwise from the position of
Fig. 3 to the position of Fig. 4. During this
movement, the handle rotates trip member {6
in a clockwise direction by reason of the engage-
ment of the lever 21 with the pin 28 until the
latching portion of trip member 16 is returned to
the position of Fig. 4, i. e. moved past the latch
stud 20 so as to be secure thereby.

It will be seen that I have provided an ex-
tremely simple mechanism which furnishes all
the desirable. attributes of an automatic circuit
breaker, i, e. operates with a quick-make-and-
break or snap action, is trip-free (i. e. cannot
be held closed on an overload), and is trip-indi-
cating (i. e. handle goes to a mid-position on
tripping) . -

Moreover, by reason of the construction shown,
the accuracy of calibration does not depend upon
or vary with dimensional stability of the support-
ing frame or housing because calibration is deter-
mined by adjusting the spacing between the tip
of stud 20 and the end of arm 13 in relation to the
trip member 16. It is, therefore, possible to cali-
brate the mechanism apart from the frame or
housing by merely comparing these two parts
such as by pre-assembling them with the aid of
a supporting jig.

I claim:

1. A circuit breaker comprising a stationary
contact, a pivotally mounted trip member, a
switch member having a contact at one end mov-
able to a closed ecircuit position into engagement
with said stationary contact and having its other
end pivotally mounted on said trip member on
one side of the pivot of said trip member, latch-
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ing means normally engaged to secure said switch
member against pivotal movement relative to said
trip member, a spring connected to said switch
member for applying an endwise forece pressing
said switch member against said trip member,
manual means for moving said spring to move
the direction of its force from one side to the
other of the pivot of said trip member to effect
movement of said switch member and said trip
member as a unit about the pivot of said trip
member between closed and open circuit posi-
tions, and means responsive to the current
through said contacts for disengaging said latch-
ing means upon the occurrence of a predeter-
mined high current thereby to provide for pivotal
movement of said switch member relative to said
trip member.

2. A circuit breaker comprising a stationary
contact, a pivotally mounted trip member, a
switch member having a contact at one end mov-
able to a closed circuit position into engagement
with said stationary contact and having its other
end pivotally mounted on said trip member on
one side of the pivot of said trip member, a
latch arm having one end secured to said switch
member and its other end in engagement with
said trip member on the opposite side of said
pivot thereby normally to secure said switch
member against pivotal movement relative to
said trip member, an operating member, a spring
having its ends connected respectively to the mov-
able end of said switch member and to said op-
erating member for pressing said switch member
and said lateh arm against said trip member
and upon movement of said operating member for
moving said switch member and said trip mem-
ber as a unit about the pivot of said trip mem-
ber between closed and open circuit positions,
and means responsive to the current through said
contacts for causing said latch arm to disengage
said trip member upon the occurrence of a pre-
determined high current thereby to provide for
pivotal movement of said switch member rela-
tive to said frip member.

. 3. A circuit breaker comprising a stationary
contact, a pivotally mounted trip member, a switch
member having a- contact at one end movable
to. a closed circuit position into engagement with
said stationary contact and having its other end
pivotally mounted on said trip member on -one
side of the pivot of said trip member, a bimetal
Iatch arm having one end secured fto said switch
member adjacent its movable end and extending
into engagement with said frip member on the
opposite side of said pivot thereby normally to
secure said switch member against pivotal move~
ment relative to said trip member, a pivotally
mounted operating lever, an over-center spring
having its ends connected respectively to the
movable end of said switch member and the end
of said operating lever so that movement of
said operating lever effects snap movement of
said switch member and said trip member as a
unit about the pivot of said trip member between
closed and open circuit positions, and connections
for heating said bimetal arm in response to the
gurrent ‘through said contacts to cause said bi-
metal arm to disengage said trip member upon
the occurrence of a predetermined high current
thereby to provide for pivotal movement of said
switch member relative to said trip member.

4. A circuit breaker comprising a stationary
contact, a pivotally mounted trip member, a
switch member having a contact at one end mov-
able to a closed circulf position into engagement
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with said stationary ¢ontaet and having its other
end pivotally mounted on $aid trip member on
one side of the pivot of sd@id trip member, latching
means normally engaged to sécureé sald trip
member against pivotal movement relative to
said switch mermber, a spring connected st onhe
end to said switchh member for applying an end-
wise force pressing said switch member against
said trip member, means for moving the other end
of said spring to move the diréction of its force
from one side to the other of the pivot of said
trip member thereby to move said switch meémber
and said trip member as a uhit abdut the pivet
of said frip member between <¢losed and open
circuit positicus, a guide arm having & pivet on
the side of said spring force direction opposite
said switch miember wheh said switch mefiber is
in said clesed circuit position, a connéction be-
tween the movable end of said guide atm and
zaid switch member for mounting sdid switch
member cn said guide arm upon endwise move-
ment of said switch member; and meéans respon-
sive tc the current through said contacts for
diséngaging said latching medns upon the oc-

currence of a predetermined high currerit whére= *

upon said trip member turns on its pivet and said
switeh member niovés endwise into mounting
engagement with said guide arm for movement by
said spring about the pivot of said guide arm to
an open circuit position.

5. A circuit bregker comprising a stationary
contact, a pivotally mounted trip member, 3
switch miember having a contact at one end #iov~
akle to 4 closéd posifion into engagement with
said stationary ¢oritdaét aid havitg its other end
pivotally mounted oil said trip fiembsr on one
side ¢f the pivot of said trip mieémber, a bimetal
latch arm having one end securéd to said switch
memper and its ofher end efigaging said trip
member on the opposite side of said pivot, a
spring connected at one end to said switch mem-
ber for applying an endwise force pressing said
switch member against said trip member, means
for moving the other end of said spring to move
the direction of its force from one side to the other
of the pivot of said trip member thereby to move
said switch member and said trip member asaunit
about the pivot of said trip memberbetween closed
and open circuit positions, a guide arm having a
pivot on the side of said spring force direction
opposite said switch member when said switch
member is in said closed circuit position, a con~
nection ketween the movable end of said guide
arm and said switch member for mounting said
switch member on said guide arm upon endwise
movement of said switch member, and connec-
tions for heating said bimetal arm in response to
the current through said contacts so as to cause
said bimetal arm to disengage said trip member
upon the cceurrence of a predetermined high cur-
rent whereupon said trip member turns on its
pivet and said switch member moves endwise into
mounting engagement with said guide arm for
movement by said spring about the pivot of said
guide arm to an open circuit position.

6. A circuit breaker comprising a stationary
contact, a pivotally mounted trip member, a
switch member having a contact at one end mov-
able to a closed circuit position into engagement
with said stationary contact and having its other
end pivotally mounted on said trip member on
one side of the pivot of said trip member, latching
means normally engaged to secure said switch
member against pivotal movement relative to
said trip member, a spring connected to said
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switéh member for dpplying an endwise force
pressing $aid switch member dgainst said trip
member, mahual meéans for moving said spring
to move the direction cf its force from one side to
the ofher of the pivot of said trip member to
effect riovement of said switeh meérmber and said
trip member as a unit about the pivot of said
trip member between closed and open circuit
positions, means responsive to the eurrent
through said contacts for disengaging said latch-
ing means upon the occurrence of g predeter-
mined high current, a guide arm havihg z pivot
on the side of said spring force direction oppo-
site said switch member when said switch mem-
ber is in said elésed cireuit position, and a con-
negtion bétween said guide arm and said switch
member providing for movement of said switch
member relative to said guide arm during manual
operation of said switch membér but supporting
said switch member on said guide arm upon dis-
engagement of said latching means thereby to
provide for movement of said switech member to-
gether with said guide arm by said spring to an
open cireuit position.

7. A circuit breaker comprising a stationary
centact, & pivotally mounted trip member; a
switch inember having g contact at cne end mov-
able t6 a closéd circuit position into éngagement
with said stationary contact and having its other
etid pivotally mounted on said trip member on
ene side of the pivot of said trip member, 4 latch
arin mounted on said switch member extending
into engagement with said trip member on the
cpposite side of said pivot thereby normally to

5 secure said swifch member against pivotal move-

ment relative to said trip member, an elongated
spring connecteéd at one end to szid switch mem-
ber for applying an endwise force pressing said
switeh fember and lateh arm against said #rip
member, means for moving the other end of said
spring from one side to the other of the pivot of
sald trip member to effect movement of said
switch member and said trip member as a unit
about the pivot of said trip member between
closed and open circuit positions, means respon-
sive to the current through said contacts for
causing said latch arms to disengage said trip
member upon the occurrence of a predetermined
high current, a guide arm having s pivot on the
side of said spring opposite said switch member
when said switch member is in said closed cir-
cuit position, and a connection between said
guide arm and said switch member providing
for movement of said switch member relative to
said guide arm during manual operation of said
switch member but supporting szid switch mem-
ber on said guide arm upon disengagement of
said trip member by said latch arm thereby to
provide for movement of said switch member to-
gether with said guide arm by said spring to an
open circuit position.

8. A circuit breaker comprising a stationary
contact, a pivotally mounted trip member, a
switch member having a contact at one end mov-
able to a closed circuit position into engagement
with said stationary contact gnd having its other
end pivotally mounted on said trip member on
one side of the pivot of said trip member, a bi-
metal latch arm secured to said switch member
and extending into engagement with said trip
member on the opposite side of said pivot thereby
normally to secure said switch member against
pivotal movement relative to said trip member,
an operating member, a spring having its ends
connected respectively to said switch member and
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said operating member so. that movement of said
operating member effects movement of said
switch member and said trip member as a unit
about the pivot of said. trip member between
closed and open circuit positions, connections for
heating said bimetal arm in response to the cur-
rent through said: contacts so as to cause said
arm to warp and disengage said trip member
upon the occurrence of a predetermined high cur-
rent, a guide arm having a pivot on the side of
said spring opposite said switch member when
said switch member is in said closed circuit po-
sition, and a loose connection between said guide
arm and said switch member, said connection
providing for movement of said switch member
relative to said guide arm during manualoperation
of said switch member but supporting said switch
member on said guide arm upon disengagement
of said trip member by said bimetal arm thereby
to provide for movement of said switch member
together with said guide arm by said spring to an
open circuit position. .
9. A circuit breaker comprising a stationar

contact, a pivotally mounted trip member, a
switeh member having a contact at one end mov-
able to a closed circuit position into engagement
with said stationary contact and having its other
end pivotally mounted on said trip member on
one side of the pivot of said trip member, a bi-
metal latch arm having one end secured to said
switeh member adjacent its movable end and ex-
tending into engagement with said trip member
on the opposite side of said pivot thereby nor-
mally to secure said switch member against piv-
otal movement relative to said trip member, a
pivotally mounted operating lever, an over-cen-
ter spring having its ends connected respectively
to the movable end of said switch member and
the end of said operating lever for applying an
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‘endwise force pressing said switch member and

bimetal arm against said trip member so that
movement of said operating lever to move its end
of said spring from one side to the other of the
pivot of said trip member effects snap movement
of said switch member and said trip member as
a unit about the pivot of said trip member be-
tween closed and open circuit positions, con-
nections for heating said bimetal arm in response
to the current through said contacts so as to
cause said arm to warp and disengage said trip
member upon. the occurrence of a predetermined
high current, a guide arm having a pivot on the
side of said spring opposite said switch member
when said switch member is.in said closed circuit
position, and a sliding connection between the
movable end of said guide arm and the movable
end of said switch member, said connection pro-
viding for relative sliding movement between said
ends during manual operation of said switch
member but supporting said switch member on
said guide arm upon disengagement of said trip
member by said bimetal arm thereby to provide
for movement of said switch member together
with said guide arm by said spring to an open cir-
cuit position.
RAYMOND N. ROWE.
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