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Application filed May 12, 1888, Herial No, 273,665,

(No model.)

To all wlon it muay concerii:
Be it known that I, GEORGE H. WHITTING-

HAM, & citizen of the United States, residing .

at Baltimore, in the State of Mary land hm*
invented certain new and usefnl Impl“m e-

ments in Automatic Switehes or Starters for

Eleetric Motors, of which the following is a
specification, reference bheing had therein to
the accompanying drawings.

This imvention has relation to an electric
switch designed for use in starting and stop-
ping electrical motors orin starting and stop-
ping the supply of an electrical current to a
conductor or conductors emploved for trans-
mitting the same for lighting or other me-
chanieal pur poses, the objee‘r of the invention

being primarily to so control the delivery of

the eleefnml current to the motor or to the

conductors that the supply shall be gradual
in order that the motor or other mec hﬂmsm
to which the conductors lead shall be pre-
vented from any injurious effects arising
from an overcharge of the current.

In the application of the invention for con- | tinuation of the conductor

trolling the supply of current to an electric - the motor X.

motor and to a line of supply of, for exam- | conductor S extends to a magnet, 13, and from

ple, lighting deviceg, the construection, ar-
rangement, and operation of the several parts,
llel*enmftm deseribed, remain the same; but
in the one instance the supply passes from
the line through the switch to the motor, and

in the other instance from the line through

the switeh to the point of work.

The main purpose, object, and advantage

of the invention—that is, the gradual supply
of the electric current—involves the interpo-
sition of any well-known extraneous resist-
ance and a certain particular construction of
mechanical devices for rendering the control
of the said supply antomatic.

the operative parts of the switeh from dust

and moisiure.
2 and 3 represent binding-posts for the 1n-

- coming and outgoing lines.

4 represents a similar post for the field and
armature line 12 of the 1110t01 D a !::1116‘11110*-
post for the line 12% leading from the field of

' the motor, while ¢ represents the point of con-

he asgociate armature-line, 44, with
1ce 7. The resistance 7 comprises
insulated plates, 74 connected with

nection of -
the resista
a series of °
the coils 7",

The posts 2 and 4 are connected by a con-

ductor, 8, having an 1111{11,06«@(1 fusible sec-

- {lon, 8%, held n p(}h]ilml by clamps 8", of con-

ducting material, eleetrically connected with
the conductor 8. The latter ends in ¢clamping
contact-plates Y, mounted upon a block, 10, of
insulated material, and constitutes one ter-
minal of the circuit. Similar contact-plates,
11, are mounted on the block 10 a distance
from the plates 9, and arve electrically con-
nected with the conduetor 12, which 1s a con-
S and extends to
I'rom one of the clamps 3" the

the magnet to the clamp 14, with which a
lateh, 15, is adapted to make contact, and, be-
ing of f*{mdummﬂ material, serves for the pas-
sage of the current ther eihmugh and to its
pivot 16, from which to the elawmp 9 the con-

| duc‘mr 8 extends.

A keeper, 17,18 pivoted fo swing tn front ot
the poles of tne magnet 13 and into a notel,
15, Tormed 1n the ez nd of the latech. A post or

- other stop, 19, projects from the base to limit

the movement of the latch in one direction,
which movement is caused by a coiled spring,
20, seeured at one end,

21, to the base and at
the other to a disk, 22, of non-conducting ma-

Other objects and advantages will appear .

in the following deseription, and the novel
features thereoi will be pointed out in the
claims,

Figure 1 1s a plan of a switeh constructed
in accordance with my invention. Kig. 2 isa
side elevation looking in the direction mdi-
cated by the arrow in Fig. 1.

Referring to the drawings, 1 represents the
base, which may be the bottom or back of a
casing, having a glass 1n its front to proteet

A i aT—— W g————————

other of the clam

terial, secured to the lateh and having a noteh,
23, 1 its periphery.

.At or aboutthe centerof the base 1s a stand-
ard or stud, 24, on which 1s pivotally mounted
a Lrass disk, 23, having mmnetumﬂy -OPPO-
site depending lugs 26 and 27 and a third
lug, 26, The operating-lever 29 of the switch

1s secured in any sultable masmer to the disk,
and is provided with a contact-plate, 299,
to reach from one to the
ping-plates H and 11 when

waich is adapted
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tween the plates 29* and 9 and 11.

D

brought into contact therewith to complete

the circuit. On the standard 80 and below
the disk is pivoted independently the resist-

ance-bar 30, which terminates in contact-
plates 31, which are adapted to bear against
the upper and lower surfaces of the plates 7¢
of the registance. DBetween the pivoted. and
free ends of the resistance-bar, as at 32, is
pivotally connected a resistance-bar-govern-
ing device, 33, the function and object of
which are to control the movement of the plates
ol over and along the resistance. In thisin-

stance the governing device is a dash-pot

having a rod, 34, extending from its elosed

end and pivotally connected with the bar 30,

while its piston-rod 35 is pivotally connected
with the base at 36, and its head is provided
with one or more openings or ports, 37, so that

oil or other desirable liquid within the ot 18

caused to pass through said port or opening,
and thus to regulate and control the move-

ment of the bar along the resistance. In this |

instance the dash-pot rod is suspended at 36,
so that the weight of its cylinder and of the
resistance - bar is the moving forece which
causes the bar to move along over the resist-
ance, but it is apparent that any convenient
arrangement of a spring may be employed
instead of the suspended dash-pot. TFor ex-
ample, said spring may be connected with
the resistance-bar and with the lever, as
shown by dotted lines 38.

By the means just described a movement
of the bar 30 in one direction is provided for,
while its movement in the opposite direction
18 caused by the depending lug 26 on the brass
disk 25, which is brought into operation in
that movement of the lever which occurs in
breaking the connection with the plates 9 and
11. A spring, 39, extends from a pin on the
lever 29 to a-stud, 40, arranged with relation
to the stud 25 so as to draw the lever after it
has passed its center of motion in either di-
rection, thus insuring on the one hand com-

plete connection with the plates 9 and 11 and

on the other hand a complete return of the
resistance-bar. Now, in order to insure a
good contact of the plate 29* with the plates
J and 11 in making the circuit, a hook, 41, is
pivoted on the standard 40, and it is adapted
to take into a noteh, 42, in the bar 30, so that
the depending lug 28 on the brass disk 25
must reach said hook and force it out of said
notch before a complete contact oceurs be-

Instead
of removing the hook 41 mechaniecally by the

lug 28 it may be accomplished electrically by

arranginga magnet, 28%; adjacent to the hook,
as shown by dotted lines, and placing said

magnet in the cireuit 8 between the clamp 14
and the magnet 13, so that. said hook in that |

case alsowill not be removed or released from

the bar 30 until the circuit is completed by

the lever. |

On the right of the switeh is shown the con-
ductor 43, extending from the post 3 to the
pivot of the resistance-bar, and the current is

396,791

conducted along the same through the bar

and the resistance to the point 6, where it

takes the conductor44 to the armature of the
motor. Another conductor, 45*, extends (pretf-
erably beneath the base) from the post 3 to
the post 5 and from thence to the field-line 12*

of the motor.

As above stated, the lateh 15 is thrown in
one direction by a spring, 20. Its movement
in the opposite direction is caused by the de-

75

pending lug 27 on the disk 25 when the lever

29 18 thrown to the right. Now, it will be seen
that, taking the parts shown in the position

1llustrated in Fig. 1, the circuit is broken at

the plates 9 and 11, and that in order to com-
plete the same the switeh-lever must be
thrown over, so that the plate 29* thereof
shall connect the two terminals 9 and 11. By
this act, instead of throwing the supply of
electricity upon the companion line of the cir-
cuit to that which is closed by said plate 292,
sald supply is caused to pass through the re-

sistance 7, and, as the switch-lever is thrown

over, the lug 28 removes the hook 41, so that
the dash-pot and the resistance-bar fall by
gravity, carrying the plates 31 along over the
resistance gradually as said bar is allowed to
move, or 18 controlled in its movement by the

and the lateh 15 is thrown from contact with
the plates 14 by the spring 20, thus breaking

the circuit and stopping the motor, The poles
of the magnet are adjustably supported in the
bracket 45 by set-screws 46, so that said mag-
net may be adjusted to withdraw the keeper

only when an excessive amount of current, or
one beyond that required for the work to be
performed, is conducted to the magnet.

1s provided, in order that in case the magnet

15 should fail in its intended operation the.
current, if sufficiently abnormal, shall melt

the strip and thus break the circuit, so that
in either case the motor is protected from in-
jury by an excessive amount of current.

In case the latch is released, the current
broken, and the motor stopped, the operator

has only to move the switch-lever to the right,
which will set the latch again in contact with
the plates 14, and so as to be held by the keeper,

and then to return the switch-lever to again
make the circuit.

ple, these may be omitted and the conduetor

Sparking is prevented by
insulating and separating the same and ex-
tending the plate 29* to reach from one to the
other.
I deem it proper to state that several novel.
features of my invention are capable of suc-
cesstul use without employing the intermedi-
ate cut-off involving the magnet 13 and latch
15 and their mechanical connection with each

other and with the switch-lever, For exam-.
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mechanical resistance of the liquid within the
cylinder of the dash-pot as it passes through
the port 37 of the piston thereof. At thispoint”
1t 1s noted that in case the current should be
abnormal to such a degree as to injure the
motor the magnet 13 retracts the keeper 17,
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S extended directly from the clamp S* to the
contact-plates Y, asillustrated by dotted lines
Y. In this modified construction the opera-
tion of the switch so far as regards the action
of the remaining parts, and especially of the
covernor and resistance-bar connected and
co-operating with the switeh-lever, as de-
sceribed, would attain the primary objects
and advantages of the invention, and I there-
fore do not limit my invention to the use of
all the features herein shown and described.

Having described my 111\*01111011 mul it op-
eration, what I claim is— :

1. A switeh comprising an oper mnn lever
carrying a cirvceuit-closing plate, a resistance
an arm extending from the operating-lever to
the resistance and connected with a dash-
pot, and a device connected with the operat-
ing-lever for maintaining the arm against
movement until said operating-lever is con-
nected with the cireuit whieh it is adapted to
close, substantially as specified.

2. The combination, with the lever and re-
sistance, of a switeh-bar and a lateh arranged
in the path of the lever to he operated in one
direction and a spring for operating the latch

in the opposite direction, a keeper, and a mag- |

net for controlling the keeper,
as qpeeiﬁed

In a switch, and electrically econneected |
wfrh the conductors thereof, a resistance, a
resistance-bar, mechanism, substantially as
described, for automatically controlling its |
movement 1n one direction, the switeh-lever
proper, a lateh having mechanical connection
with said lever for movement in one direc-

substantially

- tlon, a spring or its equivalent for moving it

1n an oppomte divection, and a keeper and mag-

net for automatically releasing the latel, sub- | ]

stantially as specified.

4, In a switeh, and in combination with its
lever, a resistance - bar mechanieally con-
nected with the lever for its opervation posi-
tively in one divection, and a governor for
auntomatically controlling the operation of the

resistance-bar in the opposite direction, sub-

stantially as specified.
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5. In a switeh, the combination of the lever
29, having at its pivoted end a disk, 25, hav-
g the lug 26 depending from the disk, stand-

ard 24, forsupporting thelever, the resistance

o, and the bar 30, independently pivoted to
sald standard and extending to the resistance,
substantially as speeified.

0. The combination of the resistance 7, ifs
bar arranged 1o move over the resistance, a
governing device, substantially as described,
connected therewith, and the switch-lever 29,
terminatingin a disk, 25, and havingindepend-
ent movement relative to the bar 30, and pro-
vided with means for moving said barin the

, - opposite direction to that of the movement

produced by the governing deviee, substan-
‘uﬂlh" as spo cified.

The combination of the h'l\'m 29, bar 30,
and disk 25, having lugs 26 and 2 and hooh
41, the bar aD and hooh 41 being mranﬂed 11

the path of said lugs, qubqtanimllv as speci-
fied.

5. The combination of t
having lug 27, and latch :
disk 22, a AT anged in the ps
&tal11,.1&11y as specified. |

. Thecombinationof the magnet 13, keeper

he lever 29, disk 25
5, having notehed
thof said lug, sub-

| 1;.~ 1.;11011 15, arranged to swing into the path

l

- a hook adapted

of the keeper, contact-plate 14 in the path of
the lat ch, the non-conducting disk 22 on the
lateh, the lever 29, and its dependine lug 27,1in
the pdﬂl of thmhsh with conduetor S, substan-
tially as specified,

10. The combination, with the switeh-lever

24, a resistance and roxixt ance-bar,and a gov-

erning device, substantially as deseribed, of
to take mmto said bar, and
means, substantially as specified, for releas-
ing sald hook at about the time that the cir-
cult 1s completed by the operation of said
lever, substantially ax ﬂq'w('iﬁed
In festimony whereof I affix my signature
1 presence of two witnesses.
GEORGE H. WHITTINGH.AM.
Wilnesses:
K. B
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S Js. ILmRISUN.
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