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1 Claim.
1

My invention relates to circuit breakers, and
more particularly to new and improved manually
operable current responsively tripped circuit
bregkers of the type described in my Patent
2,230,713, issued February 4, 1941.

It is & general object of my invention to pro-
vide & new and improved circuit breaker of the
above type which is trip-free in its sutomatic
operation and which is durable, dependable and
inexpensive to manufacture.

T4 is a further object of my invention to pro-
vide & new and improved push button operating
mechanism for & circult breaker actuating link-
age,

Tt iz still snother object of my invention to pro-
vide a new and improved reset means for an
over-center current vesponsive tripping mecha-
nism when used in conjunction with the circuli
hreaker of the foregoing description.

My invention is especially useful in manually
operable current responsively ftripped circuld
breakers used for the connection of the small mo-
tors directly across a supply source without a
starting resistor. These devices are of small
physical dimeénsions and at the present time are
used with motors up to 7% horsepower.

For o more complete understanding of my in-
vention and a further appreciation of its various
objects and advantages reference should now be
had to the following detailed specification teken
in conjunction with the accompanying drawings,
in which Fig. 1 is a front view of a three-phase
motor starting switch embodying my invention;
g, 2 is a sectional view taken along the line
2—9 of Fig. 1 looking in the direction of the
arrows and showing the operating mechanism in
its “on” position; Fig. 3 is a side elevational view
of the operating mechanism with one of the lat-
eral supporting plates removed to show the mech-
anism in its automatic “trip” position; Fig. 4 is a
view similar to Fig. 3 showing the operating mech-
anism in its “reset” position; and Fig. 5 Is an
exploded perspective view of the switch mecha-
nism with various parts broken away and show-
ing the mechanism in its manual “off” position.

Referring now to the drawings, my invention
in the form shown comprises a circuit breaker
mechanism mounted upon a base {0 made of any
suitable electric insulating material, such as a
suitable molded insulating compound, the base
10 serving as a support both for the switch con-
tacts and for a switch actuating and releasing
mechanism. The base 10 along with the mecha-
nism mounted thereon is mounted in an enclos-
ing casing I{ having a cover I2.

The base 10
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has an irregular shape determined by conven-
ience in supporting the various parts of the device.

By way of illustration I have shown my inven-
tion as applied to a three pole or three circuit
motor starter, such as might be used with a three-
phase motor. As best illustrated in Figs. 1, 2
and 5, each of the three circuits comprises a palr
of fixed contacts 13 and {4 connected by suitable
conductors to terminsls {7 and {8, respectively,
at opposite ends of the base {§. In the center
circuit (Fig. 2) the contact {3 and terminal {7
are directly ¢onnected by @ conductor i6. In
each outside circuit there is included o series
heater for the current responsive tripping mech-
anism, as in my prior Patent 2,230,713, Hach
contact 14 is connected to the associated termi=
nal {8 by a conductor {8.

Fach pair of fixed contacts (8 and i4 is ar-
ranged to be connected together by a movable
bridging coniact 1§. The three bridging con-
tacts 19 are mounited upon a common insulating
cross arm 20 which Is carried ot the end of &
pivoted lever 2f. The pivoted lever, or swiich
member, 21 is part of 2 switch actuating mechg-
nism which Is mounted beiween two metallic
supporting plates 22 and 23 which extend up-
wardly in parallel spaced relation from the base
19 substantially in alignment with the center
vhase of the breaker. The switch member &{ i
mounted at one end on a fxed pivot 24 carried
by the supporting plates 22 and 23. The pivoted
lever 2§ is formed of two parallel side rails spaced
apart and connected together for rigidity by
channel-shaped sections, the unsupported end
of the lever being provided with an extension
carrying the movable cross arm 28.

The switch member or lever 20 is arranged to
be moved between circuit opening and circuit
closing positions by a toggle mechanism which
comprises a pair of links 28 pivotally mounted
at one end upon & fixed pivot 26 carried by the
supporting plates 22 and 23, and a pair of links
27 pivotally connected in parallel spaced rela-
tion to the ends of the links 28, as by a pin 28.
The links 27 are pivotally connected at their op-
posite ends to an intermediate point of the switch
lever 21, as by projections 29 on the lever 21. As
best shown at Figs. 2, 3 and 4 a pair of over-
center toggle springs 30 is connected between the
outer ends of the pin 28 and a pin 31 which is
movable manually over-center with respect to the
fixed pivot pin 26. .

The manually movable pin 31 to which one end
of each over-center spring 38 is connected is car-
ried upon a pivoted actuating plate or lever 32.
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The lever 32 is centrally positioned between the
blvoted links 25 and is pivotally mounted upon &
fixed pivot 33 carried by the supporting plates
22 and 23. To permit movement of the pivoted
links 28 without interference by the fixed pivot
pin 33, the links 25 are slotted, as at 34, and the
pin 33 passes through the slots.

In order to move the actuating plate 32 upon
its pivot 83 and thus to move the line of action
of the toggle springs-38 over-center with respect
to the fixed pivot 26 for manual opening and
closing operation of the breaker contacts, I pro-
vide a push button linkage comprising a pair of
rocker arms 88 pivotally mounted in parallel
spaced relation upon the fixed pivot pin 268 and
connected at opposite ends to a pair of recipro-
cable push buttons 38 and 36a. 'The push but-
. tons 36 and 3Ba extend through suitable aper-
tures in the cover 12 of the metal enclosure f{I.
The movable end of the actuating plate 32 is
coupled to the rocker arms 35 for movement by
camming actlon as the rocker arms are oscil-
lated by the push buttons. For this purpose the
rocker arms 38 are provided at one end with
open ended slots 3T into which extends a trans-
verse pin 38 fixed upon one side of the actuating
plate 32. The slots 37 are generally tangent to
a circle having its center at the fixed pivot 83,
and camming action between the slots 37 and the
pin 38 amplifies the angular movement of the
actuating lever 32 with respect to angular move-~
ment of the rocker arms 85. The rocker arms
38 are also slotted centrally in the direction of
their length at 3Ta in order to accommodate ar-
cuate movement of the spring pin 31 on the
plate 32.

For automatic tripping operation in response
to excessive current through the contacts, I pro-
vide a spring biased tripping arm and latching
mechanism substantially the same as shown and
described in my Patent 2,337,713, i1ssued February
4, 1941, upon an application filed October 5, 1939,
This mechanism comprises a substantially L.-
shaped trip member 40 pivotally mounted as a
bell crank upon the fixed pivot 26 and having
one end connected to a tension spring 4{. The
spring 41 is arranged to pull the trip member 40
forcibly against the toggle pin 28, thereby to
break the togele and to move the line of action
of the toggle springs 30 over-center with respect
to the fixed pivot 26. Normally, however, the
pivoted trip member 40 is held in retracted posi-
tion against the force of the spring 41 by a latch
lever 42 forming part of a double latch lever
mechanism such as that described in my fore-
going Patent 2,230,713, As described in that pat-
ent, the latch lever 42 is mounted intermediate
1ts ends upon a fixed pivot 43 so that one end is
in latching relation to one end of the trip mem-
ber 40. The opposite end of the latch lever 42
comprises a portion #2a¢ which extends laterally
to a position near the trip member 40 and en-
gages a second latch lever 44. The latch lever
42 is prevented by the latch lever 44 from moving
to a position to release the trip member 40. The
lever 42 is biased to latch releasing position by a
tension spring 45 connected between the lever 44
and one end of the lever 42. The latch lever 44
is pivotally mounted upon the fixed pivot 24 and
Is movable against the force of the spring 45 to
release the latch lever 42,

For the purpose of moving the lever 44 to re-
lease the latching mechanism upon excessive cur-
rent, each outside circuit of the circuit breaker
is provided with a thermal responsive tripping

mechanism 48 heated by a current carrying

- heater (not shown), the heaters being connected
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in series circuit relation in the outside circuits
as in my foregoing patents. Each tripping mech-
anism 48 comprises a generally L-shaped mount-
ing bracket 47 of channel-shaped cross section
having extending therefrom an angle bracket 48,
Adjustably mounted upon the bracket 47 there i3
provided a U-shaped thermal unit comprising
& rigid L-shaped mounting strip 48 connected
to a flat bimetallic bar 80. The bimetallic mem-
ber 80 is movable into and out of engagement
with an arm 50 extending from the side of an
over-center trip lever 52. 'The trip lever B2 is
endowed with a snap action by means of an over-
center spring 53 connected between the bracket
48 and the trip lever 52. Each over-center trip
lever 52 is provided with an inwardly projecting
arm B3 extending toward the center of the cir-
cult breaker and into position to engage the
latch lever 44. This construction of the thermal
responsive tripping mechanism is described in
greater detall and claimed in my Patent 2,318,987,
Issued May 11, 1943, upon an application flled
June 19, 1942,

The pin 38 carried by the actuating plate 32
is s0 positioned that, when the actuating plate is’
manually moved toward the switch opening posi-
tion to reset the breaker after an automatic trip-
ping operation, the pin 88 engages the trip lever
40 and forces it back into latching engagement
with the latch lever 42. In this resetting move-
ment the trip member 40 first engages the por-
tion 42a of the latch lever 42 and rotates the
latch'lever 42 to its latching position, as described
In my foregoing Patent 2,230,713. When the
latch lever 42 is so returned to the latching posi-
tion the latch spring 45 is stressed and tends to
return the second latch lever #4 to its latching
position. However, the spring 45 is unable, with-
out further aid, to so return th: second latch
lever 44 when over-center trip lsvers 52 of the
type herein described are used, because the over-
center springs 54 of the trip levers 82 are neces-
sarily stronger than the latching spring 45. It is
therefore necessary to provide separate means
operable upon resetting movement for returning
the over-center trip levers 52 to their initia] posi-
tion so that the latching spring 45 can return the
second latch #4 to its latching position.

For the purpose of restoring the over-center
trip levers 52 to their normal positions by re-
setting movement after an automatic tripping
operation has occurred, I provide a pair of re-
set levers 85 mounted externally of the support-
ing plates 22 and 23 upon fixed pivots 5. These
levers are in position to engage the inwardly
extending arms 53 of the over-center tripping
levers 52, and the movable upper ends of the re-
set levers 55 are coupled by slidable links 37 to
opposite ends of the pin 38 which is carried by
the actuating plate 32.

Referring now particularly to Pigs. 2, 3, 4 and
5, the manual and automatic operation of my
new and improved circuit bresker will be clear
from the following brief ‘description.

At Fig. 5 the mechanism is shown in the man-
ual “open” position. 'The contacts may be closed
manually by depressing the push button 36,
thereby to rotate the rocker arms 85 in a clock-
wise direction, as viewed in the drawings, about
the pivot pin 286.

When the rocker arms are thus rotated the
lower edges of the open-ended slots 3T in the
rocker arms engage the transverse pin 38 on the
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plate 32 in such a position that the pin is forced
to slide inwardly in the slots 87 thereby to move
the actuating plate 32 by camming action about
its fixed pivot 33 in a clockwise direction, as
viewed in the drawings. The apertures 37a in
the rocker arms -35 simply accommodste the
transverse pin 3{ and allow freedom of movement
of the actuating plate 32. The camming action
between the pin 38 and the slots 37 produces &
relatively large angular movement of the actuat-
ing lever 32 as a result of small angular move-
ment of the rocker l&évers 35.

When the plate 32 moves in a clockwise direc-
tion it carries with it the attached pin 31, to
the ends of which are attached the toggle springs
30.
toggle springs is moved over. center with re-
spect to the fixed pivot 26, so that the toggle links
28 are biased to the opnosite side of the pivot
28. The toggle links 25 therefore move in a
counterclockwise direction about the fixed pivot
26 and straighten the toggle links 27, thereby
to force the pivoted switch member 24§ down-
wardly and close the contacts. After this oper-
ation is completed the rreaker mechanism is in
the position shown at ¥ig. 2 of the drawing.

T will, of course, be understood that manual
opening operation is simply the reverse of the
closing operation described above. Referring to
g, 2 the breaker contacts are opened by de-
pressing the push button 36e and thus rotating
the rocker arms 35 about the fixed pivot 26 in
a counter-clockwise direction. In so moving the
upper edges of the open-ended slots 37 in the
rocker arms 35 engage the transverse pin 38 in
such g position that the pin 38 is forced to slide
outwardly along the slots 87, thereby to rotate
the actuating plate 32 in a counterciockwise di-

Dk
vection aboub its fixed pivot $3. Such counter-

clockwise movement of the actuating plate 32 «

carries the pin 31 and the toggle springs 30 over
eenter with respect to the fixed pivot 26, and thus
breaks the toggle to the position shown at Fig. 5.

Assuming now that the mechanism is in the
manuel closed position shown at ®ig. 2, an au-
tomatic tripping operation upon the occurrence
of an excessive current takes place as follows:
Tpon the occurrence cf a predetermined eXces-
sive current the thermal strip 58 is heated and
deformed in such a direction thet the trip lever

% {5 moved slowly in a clockwise direction, as
viewed at Fig. 5. As soon as the trip lever 82
is carried over center the trip lever continues in
movement with a snap action under the influ~
ence of its over-center spring 54. thereby to
bring the inwardly extending arm 83 of the trip
iever Into striking engagement with the second
latch lever 44. The latch lever 44'is thus moved
in 5 clockwise direction, as viewed in the draw-
ings, against the bias of the latch spring 45 and
to 5 position to release the latch lever 42. When
the iatch lever 42 is released by the latch lever
44 the latch spring 45 rotates the lever 82 in a
counterclockwise direction, as viewed in the
drawings, thereby to release the latched end of
the trip lever 48,

Upon release of the trip lever 40 the spring
4{ forcibly rotates the member 40 in a clock-
wise direction and brings it into striking en-
gagement with the toggle pin 28. The toggle
pin 28 is thus forced to move to the left, as
viewed at Fig. 3, thus breaking the toggle and
moving the toggle springs 30 over-center with
respect to the fixed pivot 26. This movement
of the toggle springs 30 carries the actuating

In this .manner the line of action of the-
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plate 32 to a mid-position, as Hllustrated at Fig.
3. In moving to such mid-position the plate 82
by camming action moves the rocker levers 35
to a mid-position, so that in the trip position
of the breaker mechanism the push buttons 3%
and 36¢ are also in a mid-position. This posi-
tioning of the push buttons serves as an indica-
tion of the tripped condition of the mechanism.

In order to reset the breaker mechanism after
an automatic tripping operation such as that
described above, the rocker arms 35 must be
moved in a counterclockwise direction beyond
their manual “open” position by depression of
the push button 36a. The “reset” position of
the mechanism is shown at ¥ig. 4; and by com-
parison with Pig. 5 it may be seen that in reset-
ting operation the camming pin 38 on the ac-
tuating plate 32 is moved by the rocker arms
35 to an extreme outward position in the slots
31; that is, the actuating plate 32 is rotated to
an extreme counterclockwise position. In mov-
ing to this position the pin 38 on the plate 32
presses against the upper arm of the pivoted
trip member 48 and rotates the trip member in
a counterclockwise direction against the bias
of the spring §{ and beyond its normal latched
position. As clearly shown at Fig. 4 extreme
counterclockwise or resetting movement of the
trip member 40 causes the ncrmally latched end
of the trip member to engage the lower arm 42¢
of the Jatch lever 42, thereby to rotate the latch
lever 42 in a cleckwise direction to ifs latching
position. In moving to this position the latch
lever 82 stresses the latch spring 45 and thus
biases the second laich lever 48 to its latched
nosition shown ab Fig. 5. As pointed cut previ-
ously, however, the second latch lever 44 can-
not move to this position until the trip levers B2
on the overcurrent tripping mechanisms 88 are
first reset by operation of the reset levers 58.

During the resetiing movement of the breaker
mechanism the reset levers 5% are rotated in a
counterclockwise direction by the pin 38 on the
plate 32. As the pin 38 is moved to its extreme
counterclockwise or “reset” position it carries
with it the reset levers B85, slight sliding move-
ment of the plnn 88 with respect to the levers §8§
being allowed by the slidable links 87. Thus dur-
ing the resetting movement the reset levers B8
rotate counterclockwise and engage the {ripping
arms 53, thereby to force the tripping levers 52
over center to their normal positions as shown
at Figs. 1, 2 and 5. With the trioping levers 82
thus removed from the path of the latch lever
44 by overation of the reset ievers 83, the latch
lever 48 resets itself under the influence of the
1atching spring 45 so that the mechanism as-
sumes the position shown at Fig. 4. When the
push button 86« is released, the tension spring
4] returns the trip member 48 fo its normal
latched position shown at Fig. 2 by a slight
clockwise movement. Such clockwise return
movement of the trip lever 48 causes a slight
clockwise return movement of the actuating
plate 32 to the manual “open” position shown
in Fig. 5, and by camming movement of the pin
28 against the slots 87 the rocker arms 35 are
moved slightly clockwise to the manual “open”
position. All parts are now fully reset to the
“open” position shown at Fig. 5 and prepared for
manual operation to close the breaker.

While I have described but a single preferred
embodiment of my invention by way of illustra-
tion, many modifications will occur to those skilled
in the art. For example, while I have illustrated
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my invention as applied to the three circuit motor
starting switch provided with two over-current
tripping mechanisms for three phase protection,
1t will be understood that my actuating and latch-
ing mechanism may be used to operate any de-
. sired number of switch contacts and may be com-
bined with any desired number of independent
over-current tripping mechanisms. I therefore
wish to have it understood that I intend in the
appended claim to cover all such modifications as
fall within the true spirit and scope of my inven-
tion.

What I claim as new and desire to secure by
Letters Patent of the United States, is:

A circuit breaker comprising a switch member
movable between open and closed circuit posi-
tions, an over-center toggle mechanism connected
to move said switch member and including a
toggle spring having one end connected to the
knee of said toggle, an actuating plate pivotally
mounted at a first fixed point and having a mov-
able point thereof connected to the other end of
sald spring thereby to control said toggle mecha-
nism, a rocker arm pivotally mounted inter-
‘mediate its ends at a second fixed point disposed
between the pivoted and movable points of said
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actuating plate, sald rocker arm being disposed
transversely of a line between said plvoted and
movable points, and a camming pin fixedly
mounted on sald actuating plate and laterally dis-
placed from said line, said rocker arm being slotted
at one side of its pivot point along a line generally
tangential to a circle through said first fixed point
and said camming pin being slidably disposed in
sald slot, whereby oscillation of said rocker arm
about sald second fixed point effects amplified
angular movement of said actuating plate about
sald first fixed point.
WILLIAM LAWRENCE BUTLER.
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