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To all whom it Mmay CORCEFR:

Be it known that I, HarorLp K. WHITE, &
citizen of the United States, residing at>chen-
ectady, county of Schenectady, State of New
York, have invented certain new and useful
Improvements in Electric Switches, of which
the following is a specification.

My invention relates to the control of al-

ternating-current motors, and is particularly
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applicable to the control of induction-motors

designed for operation on high-voltage cir-
cults.

The object of my invention is to provide a
novel construction and arrangement of con-
trolling-switches for such motors. Xor the

proper control of such motors it 1s necessary

to provide means for opening and closing the
primary circuit, for controlling the secondary
circuit, and for reversing the motor. In
order to secure a simple control, I provide a
main switeh for opening and closing the pri-
mary circuit and a switch for controlling the
secondary circuit, both switches being con-
trolled by a single handle. Inorder toavoid
a third switch for reversing the motor, 1t 1s
essential that the main switch be designed
both for opening and closing the primary cir-
cuit and for making the necessary changes
therein for reversing the motor, and in order
to avoid a duplication of contacts in the con-
trolling-switch for the secondary circuit 1t 1s
essential that the main switch be operated to
reverse the motor without moving the con-
trolling-switch, so that one set of contacts in
the controlling-switch may be used both for
forward and for reverse rotation. Accord-
ingly I provide a main switch sultable not
only for opening and closing the primary cir-
cuit, but also for reversing the motor, and
in addition to its control by the same handle
that controls the switch for the secondary
circuit I provide means for moving it to re-
verse the motor independently of said handle
and without disturbing its control by said
handle. Furthermore, Iarrange the primary
switch so that it is adapted for immersion 1n
oil and is consequently specially well suited
for use with high voltages and large currents.

My invention will best be understood by |

the accompanying drawings, in which-—
Figure 1 shows a side elevation of control-
ling-switches arranged in accordance with my
invention. Fig. 2 shows a cross-section of
the main switch, showing the movable switch

member and the insulating-barriers. Iig. 3
shows a plan view of the switches, the top ot
the casing being removed; and Fig. 4 1s a
diagram showing the circuit connections.

In the drawines, A and A’ represent two
casings, the second of which is adapted to con-
tain oil and in which are mounted the secondary
controlling-switch D and the primary switch
B, respectively. The controlling-switch D
tor the secondary circuit is of the ordinary
well-known type of controller-drum. 1t 1s
mounted upon the shaft ¢ and rotated by the
handle D’. 1t is provided with the segmental
star-wheel F and the pawl #in the usual man-
ner. The main switch B carries at 1ts lower
end the three brideing members B', B and 13°
and is arranged to slide axially on the shaftt
), but is prevented from rotation relative
thereto by the key 2. When switch member
B is raised, the bridging members carried
thereby are brought into engagement with
the stationary contacts ¢ ¢, &c., which are
separated from each other by the insulating-
barriers I I. Switch member B carries at its
upper end a flange 0, which is engaged by a
voke formed by the end of the lever .. Lever
It is pivoted at ¢ and its other end travels in
a cam-slot H, carried by the shatt of the sec-
ondary control-switeh D.

As control-switch D is rotated by handle
D’ lever E is rocked on its pivot by its en-
cagement with cam-slot H, and the switch
member B is consequently raised and lowered.
As shown in Fig. 1, switch member B is in
its lowest position, which is the open-circuit
position for the switch. To start the motor,
handle I is rotated, depressing the right-
hand end of lever K in Fig. 1, raising the
left-hand end, and consequently lifting switch
member B. bringing its bridging members
into engagement with the stationary contacts
¢ ¢ &c. Tension-spring S, engaging an arm
or lug on lever E, assists lever K to raise
switch B, the tension of the spring partially

balancing the weight of the switch member:.

By the arrangement as thus far described

provision is made for operating the main

switch B for opening and closing the circuilt
and the control-switch D for controlling the
secondary circuit by a single handle D'. In

order to provide means for operating main

switch B to reverse the motor independently
of handle D' and without disturbing 1ts con-
trol, I provide, in addition to the vertical re-
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ciprocating movement of switch member B,
means for rotating it in a horizontal plane by
the rotation of the shaft or rod o. Shaft 4 is
connected by the link §* to the handle &', by
means of which the switch member B may be
rotated ninety degrees, thus altering the po-
sition of the bridging members B’, B*, and B’
relative to the stationary contacts ¢ ¢, &e.,
thereby securing a reversal of the motor, as
will be hereinafter explained. The shaft ) is
provided with the segmental star-wheel I
and the pawl 7" in the usual manner. In
either position of switch member B for either
forward or reverse rotation it is free to move
vertically under the influence of lever B and
handle D', so that whether the main switch
1s set for upward or reverse rotation both
the main switch and the secondary circuit-
control switch may be operated by a single
handle, and a single set of contacts in the
secondary control-switch may be used for
both forward and backward rotation.
T'urning now to Fig. 4, the circuit connec-
tions and the arrangement of the switch-con-
tacts will be described. 1 2 8 represent a
source of three-phase current for the three-
phase induction-motor M, which is provided
with the three terminals 1, 2, and 8. The
main and reversing switch B has eight sta-
tionary contacts ¢’ to ¢, arranged in a square
and connected as shown in the drawing. The
bridging members B’, B%, and B®are indicated
in dotted lines. With main switch B closed
in the position shown the connections of the
primary motor-circuit are as follows: From
line-wire 1 the current passes to contact ¢,
through bridging member B', contact ¢, mo-
tor-terminal 1. From line-wire 2 the current
passes to contact ¢’, through bridging mem-
ber B’ to contact ¢, to motor-terminal 2.
From line-wire 8 the current passes to con-
tact ¢’, to contact ¢!, bridging member B2
contact ¢’, contact ¢, motor-terminal 8’. If
switch B is rotated ninety degrees, it will be
seen that the primary motor - circuits are
changed as follows: ‘Current will pass from
line-wire 1 to contact ¢, to contact ¢°, to mo-
tor-terminal 2'. ¥rom line-wire 2 the current
will pass to contact ¢, to contact ¢, to motor-
terminal 1'. From line-wire 8 the current will
pass to contact ¢, to contact ¢, to motor-ter-
minal 8. The motor is then connected for
rotation in the reverse direction. D repre-
sents the controlling-switch for the secondar
circuit, which is connected to the motor slip-
rings 7 # 7, which are connected to the sec-
ondary circuit of the motor and to the resist-
ances R' R* R°.  As will be seen by tracing
out the circuits, resistance is in cireuit be-
tween two slip-rings only on the first point of
the contreller. Switch D acts simply to com-
plete the resistance-circuit for the remaining
slip-ring on the second point and then grad-
ually to reduce the resistances until in its final

position the secondary circuit is short-cir-

708.374

| cuited. These steps will be evident from an

inspection of the drawing and need not be
described in detail.

1t will be seen from the foregoing descrip-
tion.that I have provided a main switch suit-
able both for opening and closing the primary
circult and for reversing the motor and ar-
ranged to be controlled as regards its first
tunction by the same handle that controls the
controlling-switch for the secondary cirenit
and to be controlied as to its second function
independently of and without disturbing its
control by the said handle and that the con-
struction 1s such that the reversing function
cannot be exercised except when the controller
1s at the ""off ” position.

I do not desire to limit myself to the par-
ticular construction and arrangement of parts
here shown, since changes which do not de-
part from the spirit of my invention and
which are within the scope of the appended
claims will be obvious to those skilled in the
art.

What I claim asnew, and desire to secure by
Letters Patent of the United States, is—

1. In a controlling-switch for polyphase
motors, a main switch in the primary circuit
of said motor, a controlling-switch in the
secondary circuit, a handle arranged to oper-
ate sald main switch to open and close the
primary circuit and to operate said control-
ling-switch to control the secondary circuit.
and means independent of said handle for
operating said main switch to reverse the
motor.

2. In a controlling-switch for polyphase
motors, a main switch in the primary circuit
of sald motor, a controlling - switch in the
secondary circuit, a handle arranged to oper-
ate sald main switch to open and close the

primary circuit and to operate said control- -

ling-switch to control the secondary cireuit,
and means for operating said main switch to
reverse the motor without disturbing the con-
trol of said switch by said handle.

3. In combination, a switch capable of in-
dependent rotary and reciprocatine move-
ments, a second switch, a handle arranged to
control the operation of said second switch
and one of the movements of the first switch,
and 1ndependent means for controlling the

other movement of the first switch.

4. In combination, a switch capable of in-
dependent rotary and reciprocating move-
ments, a second switch capable of rotary
movement, a handle arranged to reciprocate
the first switch and to rotate the second switch,
and independent means for rotating the first
switch.

5. In a controlling-switch for polyphase
motors, a main switch arranged to open and
close the primary circuit of the motor when
reciprocated and to reverse the motor when
rotated, a second switch arranged to control
the secondary circuit of the motor, a handle

70

75

30

Qo

95

100

104

110

I15

L20

125

130




LO

20

30

35

798,374

arranged to reciprocate the main switch and
to operate the second switch, and independent
means for rotating the main switch.

6. In a controlhnw switch for polyphase
motors, a main switch arranged to open and

close the primary circuit of the motor when

reciprocated and to reverse the motor when
rotated, a second switch arranged to control
the secondarv circuit of the motor, a handle
arranged to reciprocate the main switch and
to operate the Second switch, and means for
rotatine the main switch mthout disturbing
its control by said handle.

7. In combination, a rotary switch, a cam |

carried thereby, a lever operated by said cam
a second switeh arranged to be reciprocated
by said lever, and independent means for ro-
tating sald second switch.

8. Incombination, ashaft,aswitchmounted
thereon and capable of axial movement only
relative thereto, a second switch, a handle ar-
ranged to operate the second smteh and to
move the first switeh axially on said shaft,
and independent means for rotating said shatt.

9. Incombination, ashaft,aswitch mounted
thel eon and mpable of axial movement only
relative thereto, a rotary switch, a cam-car-
ried thereby, a lever operated by said cam and

“arranged to move the first switch axially on
said Shatt, and independent means for rotat- |

ing sald shatt.
10. In a switeh, a plurality of bt&thﬂ‘lly
contacts, a switch member comprising a plu-

rality of parallel bridging members adapted |

to engage said contacts, means for recipro-
cating sa,1d switch membel to bring 1t into
engagement with sald contacts, a,nd means
for rotating said switch member o vary the
relations ot said bridging membels to said
contacts.

11. In combination, a three phase motor, a

3

plurality of stationary contacts connected in
circuit with said motor, a switch member
comprising three parallel bridging members

reciprocating said switch member to open and
close the motor - circuit, and independent
means for rotating said switeh member to re-
verse sald motor.

12. In a switch for three-phase circuits,
eight stationary contacts arranged inasquare,
a switch member comprising “three parallel
bridgine membersadapted to engage said con-
tacts, means tor reciprocating said switeh
member to bring it into engagement with said
contacts, and independent means for rotating
said switeh member to vary the relations of
said bridging members to said contacts.

13. In a switeh for three-phase circuits, a
plurality of stationary contacts, a switch mem-
ber comprising three parallel br'ldomo mems-
bers adapted to engage said contacts, means
for reciprocating said switch member to
bring it into engagement with said contacts,
and a casing surroundmo sald switch and
adapted to contain oil.

14. In a controlling-switch for induction-
motors, 2 maln 5w1tch n the primary circuit
of said motor, a casing surrounding sald
switch and 'Ld‘tpt&d to contain oil, a control-
ling-switch in the seconddry ClI‘CIJ.lt a handle
ar mno*ed to operate said main switch to open
anc close the primary circuit and sald con-
lling-switch to control the secondary cir-

trol
cuit, and independent means for operating
sald main switch to reverse the motor.

In witness whereof I have hereunto set my
hand this 21st day of March, 1904.
| HAROLD E. WHITL.

Witnesses:
Bexgamiy B. Huri,
- HurreNn ORFORD.

| ‘depted to engage said contacts means for 45

50

55

60

75




	Drawings
	Front Page
	Specification
	Claims

