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To all whom it may concern:
Be it known that I, Hereerr W. CHENEY,

citizen of the United States, residing at

Norwood, in the county of Hamilton and

State of Ohio, have invented certain new

and useful Improvements in Power-Oper-
ated Switches or Circuit-Breakers, of which
the following 1s a full, clear, and exact
specification.

My invention. relates to switches and cir-
cuit-breakers and especially to those adapted
for currents of very high potential and
largo amperage..

One of the objects of my invention 1s to
provide an effective switch for opening cir-
cuits carrying currents of high potential
and large amperage.

A further object of my invention 1s to
provide an improved operating mechanism
for the switch which may be controlled from

a remote point if desired either automatic- |

- ally or manually and which will be reliable
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in its action and will assure safety to the

-operator.

In carrying out one of the objects of my
invention, I provide a switch or circut
breaker with means for successively mov-
ing the contacts into and out of engagement
to close and open the switch, and an electric
motor for storing potential energy in said

S means.

Considering my invention from a more
specific standpoint, it consists 1 a switch

having a rotary contact member operatively

connected to a shaft which carries a weight
and a contact drum, a motor for lifting the
weight to an operative position without
moving the shaft and movable switch mem-
ber, a clutch between the weight and shait,
whereby the weight in falling moves the

contact members successively into and out

of engagement, means for stopping the
welght after a predetermined movement and
holding the latter with the contact members
In engagement, means for releasing the

‘weight to move the contact members out of

engagement, lamps for indicating the open
and closed positions of the switch and con-
tacts carried by the drum for controlling

the switch can be safely operated.

My invention still further consists 1n cer-
tain novel details of construction and com-

fication and set forth in the appended
claims, .

For a better understanding of my mven-
tion reference is had to the accompanying
drawinges in which—

Figure 1 is a sectional elevation with parts
broken away for the sake of clearness, the
switch operating mechanism being shown 1n
elevation and the supporting walls and
switch housings being shown 1n section;
Fig. 2 15 a side elevation of the switch op-
erating mechanism the view being similar
to that shown in Ifig. 1 but being on a
slightly enlarged scale and the connection
between the parts beine more clearly shown.
The switch operating mechanism 1s shown
in position for opening the switch., Inhge. 3

! 1s a similar view, parts being broken away,

with the mechanism in the position when
the switch is open; Fig. 4 1s a plan view of
the operating mechamsm -in the position
shown in Fie. 2; FFig. 5 1s an end view of
the same; Fie. 6 is a sectional plan view,
parts being broken away, of two four-break
single-pole o1l switches, and the supports
and housings therefor, which switches are
adapted to be operated by my 1mproved
switch operating mechanism; Fig. T 1s a
view somewhat diagrammatic showing a
part of the operating mechanism and the
circuits for controlling the motor, indi-
cating lamps and tripping coill. As shown
the switch 1s closed and the operating mech-
anism 1s set, or in position to open the
switch. This view 1s intended to show more
clearly the connections between the parts
and the method of operation.

The main parts of the switch operating
mechanism are mounted on the rectangular
cast-metal base 10, secured by bolts 11 to the
top of a horizontal insulating slab 12, which
forms part of the protecting housing for the
switeh terminals. The details of the
switches, the supports and housings there-
for will be explained later. Secured on this
base is a small electric motor 18 which
stores potential energy in the weight 27 by
raising the latter to a position from which 1t

_ . can fall a certain distance to close one or
the motor and indicating lamps, whereby |

inore switches and later a farther distance
to open the latter as will be explained. The
shaft 14 of the motor, carries at one end a
worm 15. The outer end of the shaft 1s sup-

binations of elements described in the speci- | ported in bearings 16 and 17. "The worm en-
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- gages the large worm wheel 18 provided | successively by a latch on the weight, where-
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with a sleeve 19, which is loosely mounted on
a horizontal shaft 20 supported i1n bearings
21 and 22 at the top of two upright supports

23 and 24 bolted to each side of the base 10.

Also loosely mounted on the shaft and ad-
jacent the worm wheel 18 and connected to-
oether so as to rotate 1in unison, are the cam
25, circuit controlling cylinder or drum 26,

and switch operating weight 27. Weight 27 |

has an enlarged outer end connected by a
neck 28 to a sleeve 29 which surrounds the
shaft 20 and 1s secured to the drum 26. The
worm wheel 18 has on the side adjacent the
cam 25, a lug 30, and the cam has on the side
adjacent the worm wheel 18, a lug 31. The
lugs are-of such lengths that when the worm
wheel 18 1s rotated by the motor, lug 30 will
engage the lug 31 on the cam and rotate the
cylinder and the weight; thus a separable
driving connection 1s provided between the
motor and the weight.

Secured to the shaft and located adjacent
the sleeve 29 of the weight 27, and adjacent
the bearing 22, is the notched cylinder 32.
Fixed at the end of the shaft 20, and beyond
the bearing 22, is the bevel gear 33. Mounted
1in a bearing 34 on the upright 24 and a bear-
ing 35 supported on the insulating slab 36,
18 a vertical shaft 37, which carries at 1its

upper end a bevel gear 38, which meshes

with the bevel gear 33, and near 1ts lower
end a bevel gear 39, which meshes with the
bevel gear 40 mounted on a long horizontal
shaft 41, which extends over the switches to
be operated, and carries a plurality of bevel
gears 42 the number of which depends upon
the number of switches. Ilach one of these

last named gears engages a bevel gear 43

shown in Fig. 6 mounted directly on the
vertical spindle which carries the movable
contacts of one of the switches.

Directly below the cam 25, is a dash-pot

45 pivotally mounted on the base at 46. The

dash-pot consists of a normally stationary
arm or plug 47 and a movable surrounding

shell or cylinder 48 which carries at its up- |

per end a roller 49 adapted to be engaged
by the cam 25, so as to check slightly the fall
of the weight 27 from the upper vertical po-
sition to the position shown 1n Ifigs. 1, 2, 4,
5 and 7 as the switch blades are moved from
the open to the closed position as will be ex-
plained more fully. |

The cylinder 32 is provided with four
notches 50, 51, 52 and 53 as shown clearly 1n
Figs. 2, 3 and 7 which notches are arranged
in pairs oppositely disposed, forming two
pairs of shoulders 54, 55 and 56, 57, the pairs
being diametrically opposite on the cylinder.
Two of the shoulders 55 and 57, 180° apart,
are adapted to be engaged successively by a
holding latch when the switch or switches
are closed and the other shoulders 54 and 56
loeated 180° apart are adapted to be engaged

a half revolution of the weight.

by a driving connection is provided between
the weight and shaft 20. These last named
shoulders 54 and 56 are adapted to be en-
caged by the latch on the weight 27 at the

proper intervals to move the shaft to close

the switch or switches, and later to move the

shaft to open the switch or switches as will
be explained more fully.

The neck 28 integral with the weight 1s
provided with a lug 58 on which 1s mounted
a bell-crank holding latch 59, the shorter
arm 60 of which, 1s adapted to engage at
different intervals each of the shoulders 54
and 56 to form the driving connections be-
tween the weight and the shaft 20, for open-
ing and closing the switch. A spring 592
holds the shorter arm 60 in engagement with
the shoulders 54 and 56. The longer arm
61 of the latch 59 1s bifurcated as shown
and has at its outer end between the bifur-
cations a roller 62. Supported on the up-
right 24 below the notched cylinder 32, and
in the path of the roller 62, 1s a semi-circular
cam 63. This cam 1s adapted to be engaged
by the roller 62 at the proper interval to
rock the driving latch 59 so as to move the
shorter arm 60 out of engagement with one
of the shoulders on the notched cylinder, so
that the weight can be rotated by the motor
for a part of a revolution without driving
the shaft 20. As is shown in IFig. 3 the cam
will be engaged by the roller during nearly
Mounted
on the upright 24, at 64, 1s another bell-
¢rank shaped latch 65, having a shorter arm
66 which is adapted to engage at different
times the two shoulders 55 and 57 of the
notched cylinder 82, to hold the weight 1n
the position shown in Kig. 2, when the switch

18 closed. .
Lateh 65 1s

provided with a long arm 067

which 1s adapted to be engaged by the ver-.

tically movable plunger 68 of the trippmng
magnet 69. In Fig. 2 the weight 1s shown

- as supported in its half way down position

with the arm 60 of the driving latch 59 n
engagement with the shoulder 54 and the
arm 66 of the holding lajch 1n engagement
with the shoulder 55. It will be seen that
when the solenoid core 68 1s raised, the
latch 65 will be rocked on 1its pivot 64 and
the shorter arm 66 will be moved out of en-
gagement with the shoulder 55 and the
welght 27 will fall from the position shown
in Fig. 2 to the lowermost position shown 1n
Fig. 3, driving the notched cylinder 32 and
shaft 20. During this movement of the
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welght from the position shown in Fig. 2,

to the position shown i1n Fig. 3, the switch
operated thereby is opened. It will be seen
in Fig. 3 that the shorter arm 60 of the driv-
ing latch 59, i1s still 1n engugement with the
shoulder 54 on the notched cylinder 32 and

| that the roller 62 at the outer end of the
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longer arm 61, has approached closely the
face of the cam 63. It will also be seen that
when the weight falls from the position
shown in Fig. 2 to that in Fig. 3, notched

cylinder 32 is rotated substantially 90° and

is stopped with the notch 56 vertically
above the center of the shaft 20. It will
also be seen that if the weight 1s moved to

- the left of the position shown 1n Iig. 3 the
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notched cylinder will be rotated a short dis-
tance farther, and the shoulder 56 will pass
beyond the vertical line through the center
of shaft 20, before the roller 62 will engage

the face of the cam 63. When this occurs,

the driving latch 59 will be rocked on its
pivot and the shorter arm 60 will move out
of engagement with the shoulder 54. kur-
ther rotation of the weight from this point
results in no movement of the notched cyl-
inder 32 and the shaft 20, as long as the
roller 62 engages the cam. The cam 1s of
such a length that the weight can be rotated
to a position 180° from that shown in Fig.
3 with the roller in engagement with the
cam and the short arm 60 of the latch out
of engagement with the notched cylinder.
On still further rotation of the weight, the
roller will pass beyond the cam 63, and the
short arm 60 of the latch will be permmtted
to pitch forward into engagement with the
notched cylinder. When the weight moves
to a position a short distance beyond 1its
uppermost position, that 1s, a httle more
than 180° from the position shown in Ifig.
3, the shorter arm 60 of the driving latch 59
will engage the shoulder 56 and the weight
will then fall to the position shown 1n Iig.

‘9, driving the notched cylinder and the shatt

20. The latter part of the fall of the weight
is checked by the cam 25 engaging the mov-
able shell of the dash-pot, and the weight
is stopped and held in the position shown
in Fig. 2 by the short arm 66 of the hold-
ing latch which engages the shoulder 57.
By the fall of the weight from its uppermost
position to the position shown In Fig. 2
the main switch or switches are closed, and
will remain closed until opened by the fur-
ther drop or fall of the weight.

The circuits and diagram shown in If1g.

7 will now be explained. The contact cyi-

inder 26, which is loosely mounted relative
to the shaft as has been explained, 1s pro-
vided with contacts for controlling the oper-
ation of the motor, and for controlling the
circuits through a lamp for indicating the
closed position of the switch, and through
another lamp for indicating the open posi-
tion of the switch. The contacts are shown
at 70, 71 and 72. The contact 70 extends
over half the distance around the cylinder
and controls the circuit of the driving motor
as will be explained. The contact 71 which
is connected to the contact 72 1s somewhat

shorter than the contact 70 and controls the

3

circuit of the lamp which indicates the open
position of the switch. Contact 72 as 1s
shown in Fig. 7, 1s comparatively small and
controls the circuit of the lamp which indi-
cates the closed position of the switch.
Mounted on the standard 73 are five contact
fingers T4, 75, 76, 77 and 7S. Contact fin-
oers T4 and 75 are adapted to engage the
contact 70, contact fingers 76 and 77 are
adapted to engage the contact 71, and con-
tact fingers 77, 78 ave adapted to engage the
contact 72, as 1s shown in Fig. 7. I have mn
this case shown . a battery 79 for supplying
current to the motor, indicating lamps and
the tripping magnet, but it 1s evident that
current can be supplied from the mam cir-
cuit for this purpose, the battery as a source
of supply, being merely shown for conven-
ience of illustration and description. At 80
is shown a master switch for completing the
cireuit through the motor. This switch con-
sists of a stationary contact 81 connected to
a solenoid coil 82 and to conductor 83, and a
movable blade 84 connected to the conductor
85. The lamp which ndicates the open po-
sition of the switel is shown at 86, and the
lamp which indicates the closed position of
the switch is shown at 87. The coil of the
tripping magnet 69 previously referred to,
is shown at the right hand side of the figure.
The overload solenoid switch shown at 89, 1s
provided with two stationary contacts 90
and 91 adapted to be engaged by a bridging
contact 92 which is connected to core 93 of
the solenoid. The overload switch 1s pro-
vided with a compound solenoid coil con-
sisting of two coils 94 and 95 connected re-
spectively to transformers 96 and 97 on two
of the mains of the three-phase distributing
circuit 98, 99, 100. I have also provided
means for manually closing the circuit
through the tripping coil. Two push but-
ton switches are shown at 89* and 89" for
this purpose. The conductors connected to
the stationary contacts of each of these
switches are connected to the conductors 104
and 105 to which the contacts 90 and 91 of
the overload switch are connected. Iither
more or less than two manually operated
switches may be employed for closing the
circuit through the tripping coil to open
the main switches, and these switches may
be located in any desired positions.

It will be seen that when the main switches
in the main conductors 98, 99, 100 (indi-
cated at A, B and C in Fig. 7) are closed as
is the case when the weight is in the posi-
tion shown in Fig. 7, that the circuit will be
completed through the indicating lamp 87
as follows: from battery 79, conductor 101,
contact finger 77, contact 72, contact finger
78, lamp 87, conductor 102, to battery T9.
Tt will be seen that the circuit through the in-
dicating lamp 86 and through the motor 1s
broken on the contact cylinder.
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overload switch or ATV

When the weight falls in opening the | in Fig. 1.

switch, the eyhnder 26 will be rotated sui-

.ﬁelentl to bring that part of the contact 7 0

shown at the lower part of the cylinder to

the contact fingers 74 and 75 and that part
of contact 71 shown at the bottom of the cyl-

inder to the contact fingers (6 and 77. The

circuit will then be completed through the
indicating lamp as follows: irom battery

79, conduetex 101, contact finger 77, contact:

71 contact ﬁneer 76, mdlcatme 1emp 36,
conductor 102, £ battery

If 1t 1s deelred to close the mam SW1teh or

switches, all that is necessary is to close the

switch 80, when the motor will raise the

weight from the p051t1011 shown 1n Kig. 3 to
the poeltlon from which it can fall to close

be completed by aneans of the master switch
as follows: from battery 79, conductor -85,
master switch 80, conductor 83 armature of
motor, conductor 103, contact ﬁnO‘er 74, con-
tact O contact ﬁnnel 75, conductor 102 to
bdt‘tery The circuit thmngh the tripping
magnet coil 69 can be completed through the
one of the push-
button switches as follows: from battery 79,
conductor 104, overload switch 89, or either
push-button switch; conductor 105, solenoid
coil 69, eonductm 106 conductor 102 to the
bautely

The switches and switch operating mech-
anism are intended to be arranged at any
convenient point in the station. The
switches are supported, in this case, on con-
crete walls 107, 108, the wall 108 bemfr ar-
ranged at rwht an@les to wall 107, thereby
formmﬂ’ eompartments Tn this case @
single- pele four-break rotary switch is ar-
anﬂ‘ed in each compartment. IHach switch

has a slab of insulating material 36 pre-

45
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viously referred to Whlch rests upon the

walls 107 and 108 and is held in place by

tie rods or bolts 110, the lower ends of Wthh
pass through channel-irons 111. The space
between the channel-irons 111 1s filled 1n

with concrete or cement 112 as shown n
g 1.

The slab 36 of each switch 118

eupportq four vertical contact rods 114
mounted in insulating bushings 115. The
two contact rods adjacent the wall 116
against which the switches are mounted are
adapted to be connected to the main leads.
One of the main lead connections 1s shown
at 117 in Fig. 6. The other two contact rods
of each switch are electrically connected to-
gether by the insulated connecting rod 118,
also shown in Fig. 6. -Hach vertical con-
tact rod 114 carries at 1ts lower end a con-
tact finger-holder 119 of peculiar shape.
These holders which are preferably made of
brass, as shown in Fig. 6 have faces which
are eoneentmeaﬂv cshaped with respect to the
center of the movable member and each hav-

Circult through the motor can |

l
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Each holder carries two groups
of oppositely disposed spring contact fingers
120 which contact fingers are adapted to be
engaged by the budmno eontaets of the

movable member. The movable member of
the switch consists of an insulating drum
121 which drum 1s mounted on a vertical shaft
having 1ts bearing 35* supported on the in-
eulatmﬂ slab 386. The shaft carrying the
drum has at its upper end, above the slab
36, a bevel gear 43 which is engaged by a
bevel cgear 42 on the shaft 41 as previously
explained. The 1nsulating drum below the
slab 36 carries two cross arms 122 arranged
in different horizontal planes and at right
angles to each other. 'These cross arms are
adq ted to engage the spring contact fingers,
as 1S well understood. The msuletmﬂ' drum
also has two integral circular ﬁ'enfres or
wings 123, the lower one of which is between
the bridging cross arms 122 and the upper
one of which is above the upper set of con-
tacts. These flanges or wings act as barriers
to lessen the liability of injury by destruc-
tive arcing between the points of different
petentlale f

The contacts are surrounded bV oll 1n a
tank 124, which o1l tank 1s normally held
against the under side of the insulating
slab 36 by any suitable holding mechanism,
a part of wh]]ch is shown at 125. A locking
nut 126 locks the tank in place. |

Mounted on the horizontal insulating slab
36 are three vertical slabs 127, 128 and 129.
These slabs support the msuletmﬂ' support-
ing slab 12 upon which rests the Dase 10 as
previously described. It 1s seen that hori-

| zontal slabs 36 and 12 and the vertical slabs

127, 128 and 129 form insulating compart-
ments for the terminal members.

While I have shown and deseribed in de-
tail a specific form of switch and a special
arrangement of supports and housings for
the switches and operating mechanisms and
while I have shown a number of these
switches arranged 1n groups for a  three-
phase alternating current circuit, 1t 1s to be
understood that the mechanism described
can operate any number of switches and the
main features of my invention are appli-
cable to any type of switch including rotary,
plunger, oscillatory etc., intended either for
single-phase or polyphase alternating cur-
rents or for direct current. While I have
shown the~operating mechanism mounted
above the switch, and supported on slabs
which are a part of the switch construction,
and a miter-gear connection between the
mechanism and the switch, I desire 1t to be
understood that the operating mechanism
may be mounted in any convenient position,
more or less remote from the switch, and
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I shall now describe more completely the | the weight shown in Fig. 3 the short arm

funetion and operation of the different parts
of iy switeh operating mechanwsm,  The
parts are so adjusted that when the weight
1s 1n the position shown 1n IF1gs. 1, 2 and 7,
the switch is closed. When the switch 1s
closed the contact cylinder 26 1s 11 the post-
tion shown in Fig. 7. The contact fingers
T7 and 78 are bridged by the contact 72 and
the circuit through the mdicating lammp 87
is closed. Now 1if the current should rise
above a predetermined amouant 1m any one
of the phases of the distributing circuit, the
overload =witch 89 will be closed completing
the cireuat through the tripping coil 69. Or

1t desired, the circuit through the tripping

magnet mayv be completed manually by any
one of the push-button switches. The core
of the tripping solenoid will strike the
longer arm 67 of the holding latch 65 and
move the shorter arm 66 out of engagement
with the shoulder 55 on the notched cylin-
der 32 and the weight 27 will quickly drop
trom the positionshownin Figs. 1,2 and 7 to
1ts lowermost position as s shown 1n Fig. 3.
As the weight falls, as described, the
shorter arm 60 of the driving latch 59 is in
engagement with the shoulder 54 of the
notched cylinder 32. Since the notched cyl-
inder 1s fixed to the shaft 20 which 1s geared
to the switch, the shaft 20 will be rotated
approximately through one quarter of a rev-
olution and the switch will be thus quickly
opened. When the weight falls in opening
the switch, the cylinder or drum 26 will be
rotated approximately a quarter of a revolu-
tion and the contact 72 will be carried away
from the contact fingers 77 and 78, and the
contact fingers 74 and 75 controlling the
motor circuit, and the contact fingers 76, 77
controlling the cireuit through the lamp 86

“which indicates- the open position of the

switch will now be bridged respectively by
the contacts 70 and 71. The lamp 87 is now
extinguished and the lamp 86 which indi-
cates the open posilons of the switch 1s
lighted and remains lighted until the switch
1s closed. Now 1f the operator desires to
close the main switch, the motor must be

started to lift the weight from the position

shown 1n Fig. 3 to the position diametrically
opposite. When it 1s desired to start the
motor, the master switch 80 must be closed.
When the switch. 80 1s closed the circuit is
completed through the motor and said switch
will -be held 1n 1its closed position by the
solenoid until the contact 70 breaks the mo-

tor circuit at the contact fingers 74 and 5.

After a portion of a revolution of the worm
wheel 18 driven by the motor, the lug 30
engages the lug 31 forming the driving con-
nection between the motor and the weight.
The weight is thus slowly raised from the

- position shown in Fig. 8 to its uppermost

position (not shown). In the position of

—

9

60 of the driving latch 59 1s still 1n engage-
ment with the shoulder 54, The weight will
continue to drive the notched disk’ of the
shaft 20 through a few degrees of rotation
from the position shown in Fig. 3. As soon
however as the shoulder 56 has passed a
short distance beyond that shown in Iig. 3,
2. e. beyond a vertical line drawn through
the center of the shaft, the roller 62 will en-

gage the cam 63 and the arm 60 of the driv-

1ng lateh 59 will be rocked out of engage-
‘ment with the shoulder 54 and the driving

connection between the weight and the shatt
will be broken. During the remainder of
the upward travel of the weight, the notched
cylinder 32, shaft 20 and switch contacts are
stationary. The motor will continue to
move the weight until the center of grav-
ity of the latter is beyond the vertical line
through the center of the shaft 20. At this
position of the weight, the short arm 60 of
the driving latch 59 engages the shoulder 56.
The weight now falls with a quick move-
ment to its mid position, driving the shaft
and switch contacts through approximately
a quarter of a revolution. During this
movement of the welght and shaft 20 the
switch 1s closed. Just before the weight
reaches the position shown in Figs. 1 and 2
the cam 25 engages the roller 49 on the dash-
pot and the fall of the weight 1s broken. At

this instant the short arm 66 of the holding

latch 65 engages the shoulder 57 on the

‘notched cylinder 32 and the movement of

the weight 1s stopped. When the weight
falls from its upward position the circuit
through the motor 1s broken by the contact
70 leaving the contact fingers 74 and 75.
The circuit through the mdicating lamp 86
1s also broken by the contact 71 leaving the
contact fingers 76 and 77. When the switch
1s closed and the weight and drum have
come to rest in its mid position the contact
fingers 77 and 78 are again bridged by the
contact 72 and the circuit through the indi-
cating lamp 87 1s closed. It 1s seen that the
weight and drum 26 have made a complete
revolution, but, as the shaft 20 was station-
ary during the half revolution of the weight,
the switch contacts have been moved through
a half revolution only.

It is evident that very many changes can
be made 1n the details in the switch and 1n
the operating mechanism and I aim in my
claims to cover all changes and modifications
which do not depart from the spirit and
scope of my invention. L

What I claim as new and desire to secure
by Letters Patent 1s:— .

1. In a switch or circuit breaker, movable
and stationary.contacts, a shaft operatively
connected to the movable contact, switch
operating means movable ‘about the shaft
axis and serving by one movement to close
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the switch and by a further movenient n |

the same direction to open the switch, s said |
switch operating means having an 1nter-
mittent driving connection with the shaft,
and means for storing potential energy in
said switch operating means.

2. In a switch or circuit'breaker, movable

and statlonary contacts, a shaft oper atwelv
connected to the movable contact, means for
shifting said shaft so as to close and open
the SWltch sald means comprising a gravity
actuated member mounted on the shaft and
movable about the axis of the same said
member serving by successive movements 1n
the same direction to close and open the
switch and a motor for storing potential
energy 1n sald member.
- 3. In a switch or circuit breaker A INOV-
able and a stationary contact, a pwotally
mounted weight completely revoluble about
an axis and actmg during a portion of a
revolution to quickly separate the contacts
to open the switch, and a motor for mov-
ing the weight mdependenﬂy of the con-
tacts to an Opemtlve position.

4. In a switch or circuit-breaker, a mov-
able contact and a stationary cont%t 2,
welght pivotally mounted in operative re-
lation to said movable contact, a motor for
moving the weight through a portion of a
revolution to store potential energy in 1t,
and means for releasing the weight to allow
1t to move through another pmtion of a
revolution to quickly move the contacts out
of engagement.

5. Tn a switch or circuit- breaker, movable
and stationary contacts, a weight completel y
revoluble” about an axis and mounted 1in
operative relation to said movable contact,
a motor for raising the weight in position
for successively moving the movable con-

tact 1nto and out of engagement with the

stationary contact to close and open the
switch, and means for stopping and holding
said Welgh‘t statlonary when the switeh 1s
closed. |

6. In a switch, stationary and movable

contacts, ‘a shaft operatively connected to
the movable contact, a weight for operating

the switch, said wewht bemg mounted on
sald shaft zmd bemg completely revoluble
about the axis of the same, means for raising

the welght relative to the shaft and mﬂ‘vable |
conta,ct and a cluteh for connecting the

welght to the shaft When said welght moves
downward.

7. In a switch, movable and Statmnmj
contacts, a shaft operatively connected to

“the movable contact, a weight for operating

the switch, said welght belng mounted on
the shaft and movable about the axis of the
sae,
Welght and shaft during a certain movement
of the weight, and means for disconnecting

means operatively connecting the

= k-

ber on which the
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3. In a switch, movable and stationary
contacts, a shaft operatively connected to
the movable wntact a weight mounted on
said shaft and movable about the axis of the
same, sald weight having a diiving con-
nection with said shaft dmuw a ]30111011
of its movement and serving tthH“h said
connection to close and open the sw ltdl,, and
means for stopping the movement of said
weight and for holding the weight sta-
tlonary when the SWltch 1s closed.

9. In a switch or circuit-breaker, station-
ary and movable contacts, a weight pl\ otally
mounted 1n Op(JI"LtIVG relation o said mov-
able contact for opening the switch, means

for releasing the weight whereby the con-

tacts will be quickly sepal‘ltedj and means
for moving the weight to an operative po-
sition by a path different from that in which
1t moves to open the switch.

10. In a switch, movable and stationary
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contacts, a pwotally mounted weight 1n op-

erative relation to the movable contact and
serving by one movement to close the switch
and by a further movement to open the
switch, means for stopping the movement
of the Wewht when the switch 1s closed, and
2 motor for raising the weight to operative
position.

11. Tn a switeh or circult-breaker, station-
ary and movable contacts, a rotatable drum
on which the movable contacts are mounted,
a weight rotatably mounted in operative re-
lation to the contact carrying drum for 1o-
tating the latter to open the switeh, and an

-elecwlc motor for raising said weight 1

position to rotate the drum.

12. In a switch or circuit-brealker, station-
ary and movable contacts, a rotatable men-
movable contacts are
mounted, a weight rotatably mounted 1n
0pu'atwe relation to the contact carrying
member for rotating the latter to open and
close the switch at “different intervals, and
a motor for raising the Wemht into opemtwu
position.

18. In a switch or circuit breakelj station-
ary and movable contacts, a welght rotata-
bly mounted in operatlve relation to said
contacts for moving the contacts successively
into and out of enﬂ‘aﬁemgnt to close and
open the switch, a “motor for raising the
welght, and means for automatically bl_e.-lh-
ing the motor circuit when the welght 1s 1n
operative position.

14. In a switch or circuit breaker, station-
ary and movable contacts, a wewht rotata-
bly mounted in operatlve relation to said
contacts for quickly separating the contacts
to open the switch, a motor for moving the
welght in position to separate the contacts,
means for automatically breaking the motor
circuit when- the weight 1s in a predeter-
mined position, and means for releasing the

the weight and shaft aiter such movement. | weight to sem,mte the contacts.
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15. In a switch or circuit-breaker, station-
ary and rotary switch members, a weight
rotatably mounted in operative relation to
said rotary switch member for successively
moving the contacts into and out of engage-
ment, a motor for raising the weight into
operative position to close the switch, means
for automatically stopping the motor atter
a predetermined movement of the weight,
and means for releasing the weight to sepa-
rate the contacts. |
~16. In a switch or circuit-breaker, station-
ary and movable contacts, rotatably mounted

contact operating means for moving the

contacts successively into and out of en-
oagement to close and open the switch, a
motor for storing potential energy in said
means, and means for controlling said con-
tact operating means whereby approximately
half of said energy is expended to close the
switch and the other half to open the switch.

17. In a switch or circuit-breaker, station-
ary and movable contacts, a weight pivotally
mounted in operative relation to the mov-
able contacts, a motor for moving the weight

through approximately a half revolution to

its operative position, means whereby the
contacts will be moved into engagement dur-
ing further movement of the weight through
a portion of a revolution, and means
whereby the contacts will be moved out ot
engagement during the remainder of a revo-
lution. . .
18. In a switch or circuit-breaker, station-
ary and movable contacts, a rotatable drum
on which said movable contacts are mounted,
a rotatable member for driving the drum
to close and open the switch, a motor for
rotating said driving member through a
portion of a revolution, means for automat-
1cally stopping the motor, means whereby
further rotation of the driving member
moves the drum into the closed position of
the switch, means for holding the driving
member in a stationary position with the
switch contacts in engagement, and means
for releasing said driving member for mov-
ing the drum -to open the switch.
~19. In a switch or circuit-breaker, station-
ary and movable contacts, a revolubly mount-
ed weight for closing and opening the switch,

a motor for moving the weight to its opera-

tive position, means whereby the fall of the
weight through a portion of a revolution

will close the switch, means for checking and

stopping the weight after a predetermined
mevement,- and means for releasing the
weight whereby further fall of the weight
will open the switch. | |
90. In a switch or circuit breaker, station-
ary and movable contacts, a weight for clos-
ing and opening the switch, a motor for
nioving the weight through a portion of a
revolution, means whereby the weight will

move the switch contact during a portion

ﬂ
L]

1 of a revolution, a dash-pot for breaking the
fall of the weight, a latch for holding .the
latter after a predetermined fall wita the
switch closed, and means for releasing the
welght to open the switch.

21. In combination, a switch, a shatt oper-
atively connected to the movable member of
 the switch, a weight loosely” mounted on
said shaft, a clutch between the weight and
shaft, a motor for lifting the weight to an
operative position, means for automatically
breaking the driving connection between the
motor and weight and for clutching the
weight to the shaft wheveby the weight m
falling will move-the switch contact, means
for stopping the weight when the switch 1s
closed, and means for releasing the weight
to open the switch.

92. In combination, a motor, a shaft, a
weight movably mounted on said shaft and
connected thereto by a clutch, a plurality of
switches each having a movable member con-
nected to said shaft, means whereby the
motor will lift the weight, to a position from
which it can fall to close and open the
switches, means for stopping the weight
when the switches are closed, and means for
releasing the weight to open the switches.

93. In a switch, movable and stationary
switch members, a pivotally mounted weight
for operating the switch, a motor for hitting
the weight to its upper position, said weight
serving by one movement downward through
a certain portion of a revolution to close the
switch and by a further movement through
another portion of a revolution to open the
switch, and a contact member fixed relatively
to the weight for controlling the motor cir-
cuit. .

o4. In a switch, movable and stationary
switch members, a weight for operating the
switch, a motor for lifting the weight to 1ts
upper position, said weight in its downward

the movable switch member and serving to
both close and open the switch, and a con-
tact drum connected to the weight and mov-
able therewith for controlling the motor cir-
cuit.

95. In a switch, stationary and movable
contacts, a revoluble weight for moving the
contacts into and out of engagement, a motor
for lifting the weight to its uppermost posi-
tion, lamps for indicating respectively the
open and closed position of the switch, and
a contact drum operated by said weight for
controlling the circuits of the motor and
indicating lamps. '

26. In a rotary switch, stationary and
movable contacts, a shaft operatively con-
nected to the movable member of said switch,
a revoluble weight and a contact drum
mounted on said shaft, a motor for hiting
the weight to its operative position from
| which it can move, in successive steps, to

movement being operatively connected to
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rotate the shaft to move the contacts into and
out of engagement, means for stopping and
holding the Welght 1In position with the con-
tacts 1n engagement, means for releasing the
weight to open the switch, lamps for Tndi-

cating the open and closed positions of the
switch, and contacts carried by the drum for
cont‘rollinﬁ' the motor and indicating lamps.

27. In a rotary switch,

movable contacts, a shaft operatively con-
nected to the movable contact, a revoluble

welght and a contact drum mounted on the
Ibhaﬂ, 2, motor for lifting the weight to its

upper operative position, and a clutch be-
tween the welght and the shait whereby the
former will 1n :hllmﬂ successively move the
contacts into and out of engagement, a
dash-pot for checking and a latch for stop-
ping the weight atfter a predetel mined move-
ment with the contacts 1n engagement, means
tor releasing the weight for further move-
ment to qumlﬂy Sepamte the contacts, lamps
for indicating the open and closed posmons
ot the switch, and contacts carried by the
drum for contr olling the motor and indicat-
ing lamps,

28. In a switch or cireuit breaker, a mov-

St&tl()ﬂal y and

060,504

able conmct a. statlonary contact, a Wew‘ht
rotatably mounted in operatwc relation to
said movable contact, means for hifting the
welght relative to the movable contact tc a

posrtlon such that 1t may move by gravity to
close the switch, means forming a driving
connection between the weight and movable

contact during such movement and means

for stopping the welght between its upper-
most and lowerniost positions when the
switch 1s closed. |

29. In a switch or circuit- bl-ﬂ&l{er rotary
bridging contacts, stationary contact% A
‘irvelﬂht oper .;Ltwely connected to the IO{&IV
contactsj means for lifting the weight to its
uppermost position, and means for connect-
1ng the Welgh and rotary contacts to carry
the latter in a o1ven direction to close the
switch, and in the same direction to open
the switeh..
In testimony wherem I afthx my signature,
1in the presence oi two witnesses.

F‘”BE /LW, CTIEN“ ,

Witnesses:
FRED . KINSEY,
TAUuRrRA . Wronom.
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