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14 Claims.

This invention relates particularly to the re-
lease from the handle type of circuit breaker,
or so-called nonclosable under an abnormal cir-
cuit condition, such as overload, under-voltage,
or any other desired controlling factor or fac-
tors. The breaker is also adapted, in some of
its improved features, to be used with breakers
of other than the release from the handle type.

The main object of the invention is to pro-
duce an improved circuit breaker which will be
rugged in form of construction, dependable in
operation and durable with long continued use;
and to accomplish this by an improved form of
construction of a simple character in the form
and relationship of its parts and which permits
economical manufacture and simplicity in as-
sembling. Another object is the provision of a
form of construction wherein the operating han-
die may be located close to the base, thereby
avoiding any undue projection thereof or its
heing subject to accidental interference, and
likewise permitting enclosure by a shallow cas-
ing, where enclosure of the parts is desired. An-
octher object, where the handle is outside the
casing, is to provide for the location of the op-
erating handle at the side of the breaker close
to the base where if is in a protected position.
it likwise permits convenient enclosure of the
bhreaker by vermititing the removal of the outer
casing without disturbing the operating handle.
Another object is to provide an improved form of
mechanism wherein the controlling force for
catising the opening of the breaker may be made
guite small. Another object is 16 provide a sim-
ple-form of construction of breaker wherein any
desired number of switch elements may be used
and all controlled by one closing mechanism, and
all released by the effect of any one of a num-
ber of different controlling coils, Other ob-
jects and advantages of this invention will be
understood from the following description and
accompanying drawings which illustrate a pre-
ferred embodiment thereof. |

Fig. 1 is g front elevation of a three pole cir-
cuit breaker embodying my invention provided
with four conftrolling coils and showing the
breaker in closed position, the outer casing being

partly broken away; Fig. 2 is a similar side

view thereof: Fig, 3 is a side view of the closing
and releasing parts; Fig. 4 is a side view show-
ing part of tiie tripping mechanism and in the

positicn corresponding to the closed position

of the breaker; Fig. 5 is a front elevation of part
of the tripping mechanism; Fig. 6 is a side de-

> failed view showing the retaining latches re-

(Cl. 200—89)

leased for permitting the opening of the breaker;
Pig. T is a side view of the main hook element;
and Fig. 8 is a side view of the latch holding
element. | |
Referring to Figs. 1 and 2, the breaker is
shown mounted on an insulating base plate 1

which is shown secured to the back of the in-

ner portion 2 of an enclosing casing. The break-
er illustrated is of the three pole type, one set
of terminals 3 being mounted upon the lower
portion of the base plate and the other set of
terminals 3a being mounted upon the upper por-
tion of the base plate. The inner portion of the
enclosing casing is comparatively shallow, and
the outer portion 2a of the casing is likewise
comparatively shallow and is shown as tele-

scoping over a portion of the inner casing and

secured in place by wing nuts 2b which engage
studs extending outwardly from the base plate.
The vieldable fixed contacts 4 of the breaker
are suitably mounted upon the base plate and
provided with the usual auxiliary carbon con-
tacts 4a. The contact arms 5 engage the vield-
able contacts and have auxiiary carbon con-
tacts 5a at their upper ends. The contact arms
are fixed to, but insulated from, a shaft 6 which
is rotatably supported in two bearing brackeis
7, one at each side of the breaker. These
brackets are fixed to the base plate and have
outwardly extending portions Ta for supporting
the contact arm shaft 6. The right hand bear-
ing bracket has an extension 7b to which one
end of the operating spring 'Ic is secured, the
other end of the spring being secured o an arm
7d secured to the contact arm shaft. This
spring serves to quickly throw the breaker 1o
open position when released. Fixed to the con-
tact arm shaft is an outwardly extending arm
8 carrying a curved plate 8¢ marked “On” and
“Off” on its face. Evidently, the position of the
curved plate 8¢ will show whether the breaker
is open or closed, a small opening in the frons
portion 2a of the casing permitting the word

“‘On” or “Off” to be exposed, according to the

condition of the breaker.

~ The operating handle 9 for closing the breaker,
is external to the casing and located at the right
hand side thereof and is connected to a shaft
9a, which is pivotally supported by two out-
wardly extending bearing supports 96 and 9c
secured to the base plate within the casing.
Fixed to the handle shaft is a crank element 9d
which extends downwardly from the handle
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tension from the support for the handle bear-
ing brackets, or may be an independently mount-
ed plate or nut to serve as a stop for the crank
element. This stop prevents the breaker from
being unduly strained by the operator when clos-
ing the breaker, and also serves to limit the

‘over-center position of the crank element 9d,

a8 hereinafter explained.

The breaker is closed by means of a hook, the
operation of which is controlled by the handle
through the crank element 9d. The closing hook
is made up of two side plates 10a and 10b
clamped together at their lower ends and also
pivotally connected to the crank pin 9/ in the
outer end of the crank element, as shown in
Figs. 1 and 5. The side plates of the closing

upper portions, their upper ends forming a pair
of hooks 10c and 10d. Fixed to the contact arm
shaft 6 is an inwardly extending crank arm 11
which carries a pin 11a at its inner end and ex-
tending sidewise therefrom to the right of the
arm 11. The hooks 10c and 10d are adapted to
engage the pin 1la for the purpose of closing
the breaker. That is, when the operating handle
9 is turned upwardly to the dotted position
indicated in Fig. 3, it swings the crank 9d to
the dotted position shown in Fig. 3 and corre-
spondingly raises the side plates 10a and 10b.
80 that the hooks 10c and 10d pass over the top
of the pin 1lla of the arm 11 in their upper
position corresponding to the open position of the
contact arms 5, as indicated in dotted lines in
PFig. 3.
handle will then cause the contact arms to be
moved to their closed position, indicated in full
lines in Fig. 3. |

As it is desired to permit the opening of the
breaker when attempted to be closed, in case of
the occurrence of an abnormal circuit condition,
and also during running conditions, without dis-
turbing the closing handle from its closing posi-
tion, the hooks 10c and 10d are shaped, where
they engage the pin 11la, so as to readily pass
off the pin and release the contact arm shaft,
80 that the breaker may move to open position.
Thus, the shape of the engaging faces or edges
of these hooks with the pin 1la form substan-
tially plane surfaces: and were it not for auxili-
ary retaining means, the hooks would run off
the pin or roller 11a. Under such conditions, the
breaker could not be closed, or held closed, by
the hooks 10¢ and 10d .
provided an auxiliary hook holding element 12,
well shown in Pigs. 3, 4 and 6 and separately
shown in Pig. 8. 'This holding latch or hook
is pivotally mounted between the upper portions
of the hook plates 10a and 10b on a prin 124,
which pin is mounted upon and extends between
the side hook plates. The holding hook has
secured to it, at its upper end, a downwardly
extending leaf spring 12b, for the purpose of
normally forcing the upper portion of the hold-
ing hook inwardly, so as to normally engage the
pin lla and thereby prevent the hooks 10c and
10d from sliding off the pin.

The spring 12b also serves another function
of engaging another latching element 13 to hold
it in normal position. ‘The latch 13 ig pivotally
mounted at its inner end upon a pin 13a, extend-
ing between the side plates 10a and 10b. The
outwardly extending portion of the latch 13 is
adapled to be engaged by a tripping element
upon the occurrence of an abnormal circuit con-
dition and is raised to release the bregker, The

hook are spaced apart from each other, in their

Downward movement of the closing

Therefore, there is
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inner end of the latch 13 beyond the pivot 13qg
forms the hook for engaging and normally re-
straining the lower end of the latch holding ele-
ment 12. These parts are shown in their nor-
mal closed position in Figs. 3 and 4, where it is
seen that the lower end of the holding latch
12 is restrained by the inner end of the latch

13, s0 as to be locked to the pin 11g, while the
leaf spring 12b engages a notch in the upper
edge of the latch 13 in front of the pivot 13a, s0
as to tend to hold the outer end of the latch 13
down. When the holding latch is released, the
spring tends to force the upper portion thereof
over the pin 11q to such a position that the lower
end of latch 12 is engaged by and retained by the
inner end of the hook 13. Fig. 6 shows the re-
lation of the latching elements to each other
At a time when the outer end of the latch 13
has been raised by the tripping element, per-
mitting the lower end of the latch 12 to be re-
leased and unhooked from the pin 1lla. This

pass off the pin 1la and thus permit the open-
ing of the breaker. In this releasing action,
although the spring 12b tends to hold the latch
12 in position on the pin lla, the force tending
to open the breaker tends to move the pin 1lla
upwardly, so that, when the holding latch 12 is
released, the pin 1la swings the latch 12 coun-
ter-clockwise on the pivot 12a against the ac-
tion of the spring 12b. Thus the lower end of
the latch 12 is thrown inwardly by the action
of the pin 1la, until this pin has passed from

under the holding elements, after which, the

spring 12b tends to turn the latch 12 in a posi-
tion to again engage the pin 11q during the
closing operation of the breaker. It should
also be noted that when the breaker is closed
the center line of the pin 8/ is passed beyond
the dead center line extending between the axis
of the handle shaft 9a and the axis of the pin
11a. Thus in the closed position of the operat-
ing handle of the breaker, the breaker is held
closed by reason of the over-center position of
the pin 8/. Obviously, when the pin 1la is re-
leased, the breaker handle and parts controlled
thereby, remain in position corresponding to the
closed position of the breaker, until raised by
the operator for the purpose of closing the
breaker in the manner already explained.

In the breaker shown in the drawings, there
are provided means for automatically tripping
the breaker upon the occurrence of over-load
and also upon the occurrence of under-voltage,
two over-load controlling coils and two under-
voltage controlling coils being shown and being
adapted for connection in a three phase circuit.
Each of these controlling elements serves to
ralse the front end of the single tripping latch
13. Thus any one of the controlling elements
may automatically cause the opening of the
breaker through its effect upon this single re-
leasing element. For securing this result, there
is provided a single tripping element 14 in the
form of a pin which extends across the front
of the breaker and is located immediately under
the front end of the tripping latch 13. The
controlling elements are related to this tripping
pin so that upon the occurrence of any one or
more abnormal conditions, this pin would be
raised to actuate the releasing latch. The trip-
ping pin is mounted as shown in Figs. 1, 4 and 5.
It is carried by a tripping bracket 14q in the form
of a metal plate having upwardly turned side
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which the pin is carried. These side portions
of the bracket extend rearwardly to form ears
14b which are in turn pivotally mounted upon
a hinge pin 1l4c¢c. This hinge pin is in turn
supported by studs 14d which are fixed to the
base plate. A spring 1l4e encircles the hinge
pin and has one end secured thereto while -the
other end is brought forward and engages the
upper surface of the tripping bracket which
assists gravity in tending to hold it and the trip-
ping pin in their lowest position. |

The controlling magnets are all supported
upon a common horizontal plate 15 which in
turn is supported by a pair of forwardly ex-
tending jaws 15a suitably fixed to the base plate.
Each of the magnets has a U-shaped iron core
with upwardly extending legs upon which the
coils are mounted. The cores are fixed to and
supported upon the plate 15 and the legs of each
core lie in a vertical plane perpendicular to the
base plate. | |

The cores 16 of the two over-load coils are

'particularly shown in Figs. 4 and 5 with the

over-load coils 16a diagrammatically indicated
thereon. In Fig. 4 the over-load coil is omitted
upon the rear leg of the core for simplicity and
it is immaterial, as far as the present invention
1s concerned, whether both legs of the core are
provided with coils, or only one leg is so pro-
vided. The particular form of magnet will be
made as desired to suit the partficular condi-
tions. On the upper end of each front leg of
the cores 16, is pivotally mounted an armature
17. Its shape 1s indicated in Figs. 4 and 5 and
is in the form of a plate extending over the
front leg of the core and having downwardly
extending side portions over the front leg of
the core, to which it is connected by a pin 17a
which passes through the side portions of the
armature and through the front leg of the
core. Each of these armatures has a rearwardly
extending portion 170 which extends over the
rear leg of the over-load magnet. When the
over-load current attains a predetermined limit,
in either of the over-load magnets, its respective
armature will be attracted and cause the rear
portion thereof tec move downwardly towards
The front end of
each over-ioad armature is perforated to re-
ceive a horizontally extending pin 17¢, one end
of whichh pin is in hook form: to receive one
end of a spring 1%7d, as shown in Fig. 1. This
spring extends downwardly and is suitably se-
This spring tends to
hold the front end of its over-load armature
down and thus cause the rear end of the arma-
ture to be raised above the rear pole of the
magnet, as shown in PRig. 4, under normal con-
ditions. Any suitable stop or adjustable means
is provided to limit the unattracted position
of the armature, in any of the well-known ways.
A graduated scale may be placed adjacent to the
armature, said scale to indicate the current
for which the armature is set to trip. The trip-
ping bracket 14a which is located above the
cver-load magnets, is provided with a pair of
downwardly extending portions 14f, which re-

- spectively rest upon the front ends of the over-

load armatures. It is evident that upon a pre-
determined over-load, the armature of the re-
spective magnet carrying the over-load will be
attracted and the front end thereof raised.
This in turn causes the raising of the front end
of the tripping bracket around the hinge pin
14¢c and thereby raises the tripping pin 14 to

3

trip the releasing latch 13, to cause the opening
of the breaker, as already described.

‘The low voltage, or under-voltage, controlling
magnets 18 are shown located one at each side
of the base plate. Each of fhese magnets is
provided with a pair of plates 18¢ in front of
the coil and suitably secured to the core of the
magnet, see Figs. 1 and 2.. These plates each
have an outward extension 18b at their upper
ends and carry a pin extending between them
on which is pivoted the armature 18c, the rear
portion extending over the poles of the magnet.
The front end of the armature has a spring 18d
connected to it which extends downwardly and
15 fastened to a pin 18e extending between the
lower ends of the plates 18a. 'The inner portion
of the armature extends under the tripping pin
14, so that when it is released upon the occur-
rence of a predetermined under-voltage, it will
be thrown upwardly by the action of the spring
18d and so raise the tripping pin to cause the
automatic opening of the breaker, in the manner
already described. For the purpose of causing
the under-voltage armature to be pushed toward
the poles of its magnet when the breaker is
closed and to so give the magnet an opportunity
to retain the armature in place, under normal
voltage conditions, the armature is provided with
a. projection 18f and an inclined downwardly
extending surface at its rear end, as shown in 105
Fig. 2. This inclined end of the armature is
engaged by any suitable projection mounted
upon the contact arm shaft 6, or controlled
by the movement thereof. In Fig. 1, at the
left, is shown a plate 19 mounted upon the con- 110
tact arm shaft and having an extension 19a
which is over the armature of the left-hand
voltage magnet. The right hand voltage mag-
net is controlled by a similar projection 19%a
which in this instance is an extension from the 115
arm or plate 8 carrying the indicator. Refer-
ring to Fig. 2, it will be evident that when the
breaker is open, the projections 19a will be
nearer the base plate than when the breaker
is closed, and that the inner ends of the voltage 120
armatures will be above the retained position
shown In Fig. 2. Thus during the closing of
the breaker, the projections 19a will move out-
wardly and engage the inner surfaces of the
voltage armatures and force them in position 126
to be magnetically held if normal voliage exists,
the projections 19a in the meantime passing
over and in front of the projections 18f of the
armatures to the position shown in Fig., 2. If
under-voltage exists in either circuit, the arma- 130
ture corresponding thereto will not he held by
its magnet; and the spring 18d will cause it to
be thrown to raise the tripping pin 14, the pro-
jection 18a¢ having passed away from the pro-
jection 18f of the armature. 136

It will be understood that the automatic
tripping magnets may be variously arranged in
relation to the breaker mechanism and may,
of course, be made to respond to any abnormal
condition desired and may be variously con- 140
nected fo suit the particular requirements. In

80

100

‘the present case, as indicated in the drawings,

the left hand under-voltage magnet 18 is con-

- nected between the left hand terminal 3 and

the middle terminal of the three phase circuit; 145
and the right hand voltage magnet is connected
hetween the right hand terminal 3 and the mid-

dle terminal 3. The right hand over-load coil

is connected between the right hand terminal

3 and the right hand contact arm 5; and the left 150
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hand over-load coil is connected between the

~left hand terminal 3 and. the left hand contact

arm 5, while the middle terminal 3 is connected
directly to the middle contact arm. |
Although the particular circuit breaker de-
scribed is adapted for three phase alternating
current, my invention is likewise adapted for

the control of direct current and may be used
in various types of circuit breakers. It is also

evident that it is adapted for the control of a
single pole breaker, as well as for breakers hav-
ing any desired number of poles, or switch arms,
all controlled by a single closing and releasing
device and subject to automatic opening by any
desired number of control magnets operating
under any desired conditions. Where necessary,
insulating barriers may be placed between the
different contact arms and the contacts con-
trolled thereby for the purpose of preventing
flashing over from one pole to the adjoining
pole, but such barriers are omitted from the
present drawings for the sake of simplicity and
clearness.

Although- I have described a preferred em-
bodiment of my invention, it will be understood
that the same may be embodied in various forms
of construction and relationship of the parts
and various modifications made without depart-
ing from the scope thereof.

T claim:

1. A circuit breaker comprising a base plate,
& rotatable oontact arm, a pivotal support for
sald contact arm mounted on said base plate,
a rotatable operating shaft supported on said
base plate below said support, an operating han-
dle connected with said shaft and located at one
side of the breaker, an arm fixed to said shaft
below said contact arm, an arm connected with
said contact arm and extending inwardly toward
said base plate, and a releasable hook device
connecting said inwardly extending arm and
said arm fixed to said shaft for closing said con-
tact arm. |

2. A circuit breaker comprising a base plate,
a rotatable contact arm, a pivotal support for
sald contact arm mounted on said base plate,

a rotatable operating shaft supported on said .

base plate below said support, an operating
handle connected with said shaft and located at
one side of the breaker, an arm fixed to said
shaft below said contact arm, an arm con-
nected with said contact arm and extending
inwardly toward said base plate, and a releas-
able hook device connecting said inwardly ex-
tending arm and said arm fixed to said shaft
for closing said contact arm, said device com-
prising a main latch and a latch for holding
the main latch.

3. A release from the handle circuit breaker
comprising a base plate, a contact arm, a pivotal
support on said base plate for said contact arm,
a crank arm rigidly connected with said con-
tact arm and extending inwardly toward said
base plate, a hook element releasably con-
nected with said crank arm, an operating shaft
below said support, a crank arm on said operat-
ing shaft connected with said hook element, a
holding latch for maintaining said hook element
in operative engagement with said first-named

crank arm, and a tripping device for releasing

said holding latch. - | |

4. A release from the handle circuit breaker
comprising a shaft, a contact member fixed to
said shaft, an arm connected with said shaft,
a pin carried by said arm, a hook element en-

1,061,573

gaging said pin, a holding latch pivotally sup-
ported on said hook element and engaging said
pin for normally holding said hook element in
engagement with said pin, an operating shaft
having an arm connected with said hook element,
and means for automatically tripping said hold-
ing latch.

5. A release from the handle circuit breaker
comprising a shaft, a contact member fixed to

said shaft, an arm connected with. said shaft,
a pin carried by said arm, a hook element en-
gaging saild pin, a holding latch pivotally sup-
ported on said hook element and engaging said
pin for normally holding said hook element in
engagement with said pin, an operating shaft
having an arm connected with said hook ele-
ment, and means for automatically tripping said
holding latch, said last-named arm passing be-
yond the center line of said pin and said operat-
ing shaft in the closed position of the breaker.

6. A circuit breaker comprising a base plate,
a rotatable contact arm, an arm connected with
sald contact arm and extending inwardly toward
sald base plate, said arm having a pin on its
inner end, a rotatable operating shaft supported
on said base plate below said contact arm, and
an upwardly extending hook moved upwardly
and downwardly by rotation of said shaft, the
upper end of said hook passing over said pin
when in its upper position to engage the same
and causing the contact arm to close by the
downward movement of said hook.

7. A release from the handle circuit breaker
comprising a rotatable contact element, a ro-
tatable operating element, and a latching
mechanism operatively connecting said elements,
sald mechanism comprising a main latch for
moving said contact element to closed position, a
latch for holding said main latch in operative
engagement for moving said contact element,
and a tripping latch for normally restraining
said holding latch.

8. A release from the handle circuit breaker
comprising a rotatable contact element, a rota-
table operating element, a latching mechanism
operatively connecting said elements, said mech-
anism comprising a main latch for moving said
contact element to closed position, a latch for
holding said main latch in operative engagement
for moving said contact element, a tripping
latch for normally restraining said holding latch,
and means for automatically moving the trip-
ping latch.

9. A release¢ from the handle circuit breaker
comprising a rotatable shaft, a contact member
mounted on said shaft, an operating shaft hav-
ing a crank arm, and a releasable hook device
connecting said crank arm and said first named
shaft, said crank arm being carried over-center
in the closed position of the breaker.

10. A release from the handle circuit breaker
comprising a shaft, a contact member carried
by said shaft, an arm connected with said shaft,
& pin carried by said arm, a pair of hook plates
engaging said pin, a holding latch for retaining
sald hook plates in engagement with said pin
and, pivotally supported between said plates and
also engaging said pin, an operating shaft hav-
ing an arm connected with said hook plates, and
means for automatically tripping said holding
latch.

11. A release from the handle circuit breaker
comprising a shaft, a contact member carried by
said shaft, an arm connected with said shaft,
& pin carried by said arm, a pair of hook plates
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engaging said pin, a holding latch for retaining
said hook plates in engagement with said pin
and pivotally supported between said plates and
elso engaging said pin, an operating shaft hav-
ing an arm connected with said hook plates, and
means for automatically tripping said holding
latch, said arm passing beyond the center line
of said pin and said operating shaft in the
closed position of the breaker. |

12. A circuit breaker comprising a common
rotatable shaft, a plurality of movable contact
members carried thereby and fixed thereto, a
rotatable operating shaft, a releasable latching
device operatively connecting said operating
shaft and said first named shaft for rotating
said first-named shaft and thereby moving said
contact members to closed position, a tripping
mechanism for releasing sald latching device,
a single movable element for controlling said
tripping mechanism, and a plurality of magnets
for individually controlling the movement of
said single element.

13. A circuit breaker compusmg 2 common
rotatable shaft, a plurality of movable contact
members carried thereby and fixed thereto, a
rotatable operating shaft, a releasable latching

$0

65

S

device operatively connecting said operating
shaft and said first named shaft for rotating
said first-named shaft and thereby moving said
contact members to closed position, a tripping
mechanism for releasing said latching device, a
single movable element for controlling said trip-
ping mechanism, a plurality of magnets for in-

80

dividually controlling the movement of said

single element, a main base plate for the breaker,
and a common support for said magnets mount-
ed on said main base.

14. A release from the handle circuit breaker
comprising a rotatable shaft, a plurality of con-
tact members carried by said shaft and fixed
thereto, a rotatable operating shaft, a device con-
necting said shafts for closing the breaker by
rotation of said first-named shaft, said device
comprising a hook, a holding element for re-
taining said hook in position, a pivoted element
for controlling the movement of said holding
element, a plurality of tripping magnets, and
a movable element actuated by each of said
tripping magnets for affecting said pivoted el-
ement to cause the release of said holding
element.

JOHN R. SANBORN.
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