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To all whom it may concern:
Be'it known that I, GRORGE HUBERT W HIT-
TINGHAM, a citizen of the United States, and
a resident of the city of Baltimore and State
3 of Maryland, have invented certain new and
useful Improvements in Electric Switches, of
which the following is a full and complete
specification, reference being had to the ac-
companying drawings,in which similar letters
10 of reference indicate similar parts. v
My invention relates to that class of
switches which are nsed upon circuits em-
ployed for electric motors, and particularly
upon circuits bearing a high tension. ‘
15 . The main line is divided at the motor, one
branch passing around the field-magnets and
the other through the armature. Most mo-
tors employed upon high-tension ¢ircuits are
80 constructed that when in operation a quan-
20 tity of current passes through the armature,
which is to some extent proportioned to the

load, and when the armature is in motion the’

counter-electro-motive force generated by the
revolution of the armature adds to the resist-
25 ance of the armature-circuit and causes the
larger part of the current to be diverted to
the field-circuit, thus protecting the arma-
ture from being burned by an escape of the
current. "'When the motor is being started,
30 however,if a full current be turned on before
the speed of the armature has become suffi-
cient to generate the requisite counter-elec-
tro-motive force, there is great danger that
the insulation will be broken and the arma-
35 ture temporarily destroyed. To  provide
against this possible evil,it was formerly cus-
tomary to place a series of resistance-coils in
the armature-circuit, and after the current
had been turned on to cut this resistance out
40 of the circuit gradually as the speed of the
armature increased. This device. was open
to the objection that the speed with which
the resistance was cut out of the cireuit could
not be controlled and was liable in the hands
45 of ignorant people to be too rapid. Ihavein-
vented and patented several forms of switch
for this purpose, which include automatic de-
vices for reducing the resistance of the ar-
mature-circuit, thus insuring the safety of
5o the armature, and the subject of this appli-

cation is another form of structure designed
to accomplish the same end. ,

In the drawings, Figure 1 is an elevation of
the switch, showing arrangement of circuits
and connection to motor. The switeh is 55
shown as open and the circuit broken. Fig.

2 is a similar plan of the switch, showing ar-
rangement of circuits and connections to mo-
tor, the switch and circuit being elosed. Fig.

3 is a plan of the governor-train. TFig. 4is a 6o
side elevation of the governor-train,

A represents the switch-box, in which the
switeh is located, the door being open, and B
a motor. The switch and motorare arranged
in ecircuit with one another, as indicated by 65
lines representing the connecting-wires.

C is a switch-lever, pivoted at ¢ and made
of conducting material, and connected at the
pivot to one of the terminals of the main line,
generally the incoming terminal. The switch- 70
lever C is provided on its free end with two
contact fingers or brushes ¢? and cf, made of
conducting material, and in the path of one
of these brushes in the form of a quadrant is
placed a series of insulated conducting-plates 75
d d d, which are connected to one another by
coils of wire, generally of German silver and
calculated to offer a desired resistance to the
passage of a current, and so arranged that as
said finger passes over the plates the current 8o
flowing through the switch-lever and this
brush will have to pass through such seetions
of said resistance-coils as may be between it
and the point to which the current is flowing.

In the path of the other contact finger or 85
brush ¢ is placed an arc of conducting ma-
terial, generally copper and without resist-
ance-coils, so that as the current flows down
the switch-lever C it will divide and a part of

it pass through finger ¢® and resistance-coils go
D and another part through the finger ¢®and -
the conducting-plate E.  The quantity of cur-
rent passing through each of these conduet-
ors will be proportional to the resistance of
the circuit. The resistance-coils D are con- 95
nected at the end opposite to that at which
the finger ¢® begins to move over the insu-
lated plates with the armature of the motor, -
and the plate E is connected directly to the

coils of the fleld-magnets. 100,



I is a piece of insulating material, upon
which the contact-fingers rest when the switch
is open, and fis a stop provided to limit the
thzow of the switch-lever in one direction.

J*is a stop shown on Figs. 1 and 2 and pro-
vided to limit the throw of the lever in the

opposite direction.
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G is a lever, pivoted at ¢ and provided with
a handle ¢? which extends through a slot in
the casing of the switch, and is the means by
which the switeh is operated.

H is another lever, pivoted at /i to the cas-
ing and connected at its free end by a rigid
link I, which is pivoted to it and to the lever
G, said link I being also pivoted to thelever G.

The levers G and H act as parallel levers;
but they may not he exactly parallel, as: it
may happen that some advantages of con-
struction may be gained by making the link
I somewhat longer than the distance between
the pivots of the levers.

h*is a stud set in lever H at a point which,
as the lever H moves, will describe a cirele to
which the ceuter line of the switch-lever will
be approximately tangent when the lever is.
in the position shown in Fig.1. Tosaid stud
I* is connected a helical spring /% at one: of
its extremities, the other end of said spring
being connected to a stud ¢4 set in the switeh-
lever near its free extremity.

It will be observed from Fig. 1 that when
the levers IT and C are in the position shown
in that figure the spring 7° will exert upon
the lever € no influence to move it from its
position, beeause its action is directly in the
axial line of the said lever.

g?is a stud set in the lever ¢ at a point
which, as theslever G moves, will deseribe a
circle to which the axial line of the lever C
will be approximately tangent when- said le-
veris in the position shown in Fig. 2. To
said stud is connected one end of the helical
spring g, the other end of which is secured
to a stud ¢?, setin thelever C near its free end.

The switch-lever C is keyed to a stud cf,
which. constitutes its pivot and which is suit-
ably mounted in a socket, in which it can
turn as the-lever moves. This stud may be
provided with a flanged head ¢, fitting be-
neath a cap-socket ¢% which cap is secured to
the back of the casing A, so that the stud
will be held in place as well as permitted to
turn. On thestud ¢’ is keyed a ratchet-wheel
', and next to it is placed the gear ¢! which
fits. loosely over the stud and turns freely
upon it. To the side of the gear ¢ next the
ratchet-wheel is pivoted: the spring-pawl clt,
which engages the ratchet-wheel ¢ and causes
the lever when moved inone direction to op-
erate the train, but not in the other.

¢ is a stud provided with a flanged head
like ¢ and secured to the casing A by a cap
¢’ similar to thecap ¢, To this studis keyed
the pinion ¢* and the gear-wheel ¢¥, with
which engages the pinion ¢ upon the stnd
c¢', which also carries the fan ¢ arranged. to

"permit until it reaches the stop. /%
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control the motion of the lever C through the
train geared to it. The fan may be substi-
tuted by an escapement-wheel and verge, if
desired. It actsas a governor which controls
the movement of the switch-lever im one di-
rection, and it will be readily seen that any
other structure that will accomplish the same
result may be substituted for it without af-
feeting my invention,

The operation of my device is as follows:
When the parts are in the position shown in
Fig. 1, the circuit is broken and the motor
stationary. If now the lever G be moved

- from right to left by means of the handle ¢?,

the rigid link I will move the lever I at the
same time and to a corresponding extent. As
the studs ¢g® and h*are caused tomove through
the arcs of their motion from-right to left, the
stud 7* will constantly depart from the axis

- of the switch-lever and the stud ¢® will con-

stantly approach toward said axial line. If
the springs 7* and g* are of equal strength,
g* will continue to hold the switch-lever in
the position of Fig. 1 until the angle formed by
the spring /i¥ and the lever is greater than the

- angle formed by the spring ¢' and said lever.

As this angle-increases the force of the spring

. 13 as applied to the lever will increase, and the

switch-lever will be moved forward aeress the
resistance-plates ag fast as the governor will
As seon
as the contact-fingers ¢* and ¢ make contact
with the conductors D and E the eurrent will

. begin to flow through the field-coils and ar-

mature-of the motor, and will divide itself in
proportion to the resistance of the circuits.
The resistance-coils being in the armature-

_eircuit, a small part only of the current will

pass. therethrough; but this quantity will in-

_crease as. the resistance of the armature-cir-

cuit is reduced by the switch-lever cutting
out resistance-coils. The governor is- so ar-
ranged that the switch-bar C will be. con-
trolled in its forward motion and only per-
mitted to move slowly, When now tlie lever
G is moved in the reverse direction from left
to right, or from the position of Fig. 2 to that
of Fig. 1, the spring ¢g* will be brought into
action, and the switch-lever, being uncon-
trolled by the governor while moving in this
direction, will be pulled quickly over to its
first position. One of thefeatures of this in-
vention resides in the fact thatIemploy two
springs for moving the switch-lever, which
act independently of one another and on op-
posite sides of the levex, one acting exclu-
sively to. move it in one direetion and the
other in the opposite direction. They are
never permitted to cross the center of the le-

“ver, but one is brought up to it and-the other

removed: from- it, and: vice versa,

What I claim is—

1. In a switch for electric-cireuits, the-com-
bination:of a pivoted switch-lever and two
helical springs, each secured to.the lever at
one end at a distance from its pivot, and
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means for moving the free end of one of said
springs toward the axial line of said lever
and the other away from said axial line, sub-
stantially as described.

2. In a switch for electric circuits, the com-
bination-of a pivoted switch-lever, two heli-
cal springs secured to said leverat one end at
a distance from its pivot, and a pair of levers
pivoted at a suitable distgnce from the switch-
lever and connected together by a rigid link,
and having the free ends of the helical spmnos
secured to them at points equally distant
from their pivots as those pivots are distant
from the pivot of the switeh-lever.

3. Inaswitch for electric cireuits, the com-
bination of a pivoted switch-lever hdvm(r a
throw of approximately ninety degrees, tw
helical springs secured to said lever at one
end at a distance from its pivot, two levers
pivoted i the same or a parallel plane
with the switch-lever and at points outside
of the angle formed by the two extreme
positions of the switch-lever connected to-
gether by a rigid link and having free ends.
of the springs seoured to them at suoh a dis-

90

tance from the pivots of said levers that the
axis of the switch-lever, when in its extreme
position most remote from the pivots of said
levers, will be approximately tangent to the

cirele described by said points, respectively. 3

4, In a switch for electric circuits, the com-
bination of a main line which divides into
two branches, which reunites an electric mo-
tor, the field of which is included in one
branch and the armature in the other, resist-
ance-coils and a pivoted switch-lever co-oper-
ating therewith to cut portions of said resist-

"ance into and out of the circuit, said. resist-

ance-coils being included in the armature
branch of the main line, and two helical
springs, each secured to said switch-lever at
a distance from its pivot, and means for mov-
ing the free end of one of said springs toward

35

40

the pivot of said lever and the other away -

from it, substantially as described.

GEORGE HUBERT WHITTINGHAM.
Attest
ARTHUR bTEUART
Jxo. T. MADDOX.




