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To all whom Tt may concermn.:

Be it known that we, PARVIN WRIGHT and
JOSEPH W. KINSEY, both residing at Denver,
in the county of Arapahoe and State of Colo-
rado, have invented certain new and useful

Improvements in Switching Apparatus for
Electric Motors, of which the following is a

specification.
Our invention is directed particularly to a
novel form of switching apparatus adapted
to so confrol the direction of the current
through the operative parts of an electric mo-
tor that is armature will run in either direc-
tion and may be started or stopped at will
Our invention has for its objects, first, the
placing of the control of an electric. motor
under a simple actnating or operating handle,
in such manner that it may be started or
stopped and the direction of the armature’s
rotation reversed at will; second, the adapta-
tion of safety appliances with such a switch
and in such manner that there is little dan-
ger of burning out the motor. We accom-
plish these objects by the use of the appa-
ratus hereinafter described, the essentially
novel features of which are particularly point-
ed out in the claims at the end of this speci-
fication. | | -
QOur invention may be fully understood by

referring to the accompanying drawings, in

which—- |

Figure 1 is a plan view of the automatic
circuit-controlling apparatus of the switeh,
and Fig. 2 a side elevation thereof, Ifig. 3 be-
ing an end elevation view, and Fig. 4 a dia-
grammatic view fully disclosing all of the cir-
cuit connections. B

‘Referring now to the drawings in detail in
all of which like letters of reference represent
likeparts whereverused, A A’, BB areswitch-
ing solenoidsorelectro-magnets provided with

cores D D’ carrying insulating switch heads

R’ R?on their upper ends, provided with pairs
of conducting contact springs E E, E L,
which contact springs are adapted to contact
in pairs with corresponding fixed pairs of con-
tact springs B/, E? E3, K% The switch heads
R’ R? have slight vertical movement on the
ends of the cores D and are carried or guided

so in their movement by side rods K K, K" K’.

See Fig. 1. _ o

| FF isastarting orstopping solenoid hav- .

ing a core D?, the lower end of which 1s at-
tached to a rod S adapted to operate a piv-
oted lever L, the conducting portion of which 53
is designed to comeinto contact with conduect-
ing springs 2 %2 connected with independent
sections of a rheostat R". The outer end of
the lever L isinsulated from the body there-
of and adapted to contact with conducting 6o
springs P,it having a certain amount of play
in a slot or opening in the lower end of the
rod S which in turn rests upon the free end
| of a pivoted weighted lever G making con-

tact with two conducting springs H L. 65

N is a safety electro-magnet having an ar- -
mature lever G provided with a hooked ex-
tension I? adapted fo sustain the weighted
lever G/. | |

S¥ is the switeh proper located at any de- 70
sired point, usually in an elevator car, which
the motor M is designed to operate.

M’ is the switeh handle, and C” C¢, X’ X5,
R’ R*® are insulated conducting contacts
adapted to contact with the conducting por- 735
tion of the switch handle, sald contacts and
handle being electrically connected to the op-
erative portions of the apparatus by con-
- ductors w3, wh, wb, w’ and w5,

K? is a stop cock in the upper end of the 8o
hollow or tubular portion of the solenoid F EF
- and W is a leather or other yielding washer
fitting snugly in sald casing, the casing and
washer with the solenoid core D* acting as
a dash pot which is regulated by the stop 85
cock K= | |

The operation of the apparatusisasfollows:
Suppose the lower end of the switch handle
M to be turned to the right antil the conduect-
ing portion thereof makes contact with the go
two contacts X® and R° and that a dynamo
electric machine or other generator of elec-
tricity, not shown, be connected to the con-
ductor w at the points P’ and P* a current is
set up as follows: starting from P’ by con- g5
ductor v, thence through conductor w° to the
contact strips H H, thence by conduector 28
through the upper solenoid X, thence by con-
duector w?® through contact x°, switch M’, con-
ductor w?® to the other pole of the generator. 1oo
This causes the solenoid core D* to gradunally '
| 1ift the rod S thereby placing the lever L in
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contact with the first contact plate 2ontheleft { over the circuit when the motor is running

and immediately a new or derived circuit is
set up by conductor w through the safety
magnet N through lever L, contact strip ¢/,
conductor 10, conduetm w', upper right hand
portion of solenoid 13’ , conductor w* to the
contact springs R? and of switch Sv, switch
lever M’, conductor w*® out to the other pole
of the generator. Immediately therefor the
solenoid core D’ isdrawn into its upper posi-
tion and the contact springs H E caused to
make electrical contact with the upper or
stationary contact springs E° E#: conse-
quently the motor circuit is now set up as
follows: from P’ by conductor w, safety mag-
net N, conductor 2o, lever L the first contact
spring 2 of the rheostat R* through the en-
tire rheostat by conductor w to the contact
springs I° throngh the contact spring I by
conductor 10° to the armature of the motor M
through the motor to the conductor 1’ to con-
tact springs K* E out through conductor w to
the generator. As the solenoid EF’ continues
to draw the solenoid cord D* unpward, suc-
cessive sections of the rheostat R" are cut out
and finally the entire rheostat is cut out of
circult and the current caused to pass di-

recoly through the lever L by conductor w to

the motor and it therefore runs at full speed.

Suppose now 1t 18 desired to stop the mo-
tor, the lower end of the switch handle M’ is
turned slowly to the left and the contact first
broken with the contact plate x* thereby de-

magnetizing the upper portion of the solenoid
| (i and nally contactis made with the contact
plate C* at the upper side of the switch Sv
thereby establishing a circuit as follows: from
P’ by conductor v, safi_,ty magnet N, lever 1L,
left hand contact sprinﬂ”i ,conductorw?, lower
half of solenoid I, conductor w?, contact plate
C? on switch, smtch lever, eonduetor wioutto
generator at P2, 'This energizes the solenoid
I and causes the core D to be drawn down-
ward, ultimately breaking the circuit between
the lever L and the left hand contact spring
7'. At the same time that the circuit was es-
tablished through the solenoid T as just de-
seribed a branch ecirecuit was established
through the lower solenoid B on the right as
follows: passing from P’ by conductor W,
safety maﬂnet N conductor w, lever L, con-
tact strip ¢ conductm 1w, &olunomB conduc-
tor w?, contact plate C=, switeh lever M’, con-
ductor w° out to gener ator as before. Th1s
energizes the solenold B and causes the core
D’ to be drawn downinto the position shown
in Fig. 4. Finally these circuits are both
ruptured between the lever L and the contact
springs ¢ and no current passes over the line.
For reversing the motor the lower end of the
switeh handle M’ is turned to the extreme
left, when in the same manner as before de-
seribed the solenoids F and A’ are energized,
and thecontactsprings E, B’ E*caused to con-
tact with each other and in the same manner
the motor may be stopped as before deseribed.
Should an abnormal amount of current flow

|

the safety magnet N will be actuated, there-

by causing the hook lever L2 to 16183%6 the
weighted lever G’ and make contact throu oh
the contact plates P, at the same time bre ak-
ing contact with the contact plates H and de-
magnetizing the solenoid core If"; conse-
quently a new circuit is made as follows:
passing from P’ by conduetor w through the
safety magnet N, conductor 20, lever L, eon-
tact plate 1, eonduetor w?, lower solenoids I3
and A, conductor w’, weighted lever G’, con-
tact springs P, conduetor 08 out to genera-
tor at P2 Therefore both solenoids A and B
being energized the switch heads R’ and R?
will be drawn down and the motor absolutely
cut out of circuit. As the solenoid core D?

and the rod S descend they will ultimately

cause the lever L to break the circuit at the
contact spring 2 on the left and replace the
weighted lever G" in itsformer position break-
Ing ecircuit at the contact springs P and re-
establishing ecircuit at the contact springs IT

I* to hold it in its locked position.

We do not limit ourselves to the special
form of mechanism herein shown and de-
scribed for controlling the direction of rota-
tion of the armature of an electriec motor and
antomatically cutting the motor out of cireuit
for abnormal currents, as many of the details

of construction may be materially departed
1CO

from and still come within the scope of our
claims hereinafter made.

In some instances the solenoids A B may be
dispensed with, and the cores D and D’ per-
mitted to drop down and break the circuit by
gravity.

IHaving thus described our invention, what
we claim, and desire to secure by Letters Pat-
ent of the United States, is—
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1. A switeh for electrle motors having a

double starting solenoid or electro- man‘net

operatively connected to a variable 1‘I1eostm |

in combination with two switeh controlling
solenoids having mechanical and electrlcal

-connections, whereby the current supply may

be varied, bml{en or reversed at will, sub-
Stﬁ,ﬂtlﬂﬂy as described.

2, A switch having a double starting elec-
tro-magnet or solenoid operatively connected

110

115

to a current varying device as a rheostat and

a pair of double solenoids provided with me-
chanical and electrical connections for re-
versing the direction of the current through
a tmnslatmw device, substantially as de-
seribed.

3. A switeh having a starting electro-mag-
net or solenoid provided with 1'eta1"dmw mech-
anism and operatively connected toa Vﬂl‘lablﬁ
resistance in combination with two pairs of
switching electro-magnets having mechanical
and electr 1cal conneetwns for controlhnfr the

current supply and direction to a tmnshtlnm
device, substantially as described.

4. In a switeh the combination of a start-
ing electro-magnet or solenoid operatively

120
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connected toa variable resistance or rheostat | pair of switching coils in combination witha 25

a pair of double solenoid coils having smtch
connections for reversing the direction of the
current through a translating device and &

safety cut out electro-magnet adapted to act .

for abnormal current, Substantlally as de-
seribed.

5. A switch having two double switching

solenoid coils, the cores of which are econnect- |

ed to circuit reversing contacts in combina-
tion with a starting coil, the core of which is
operatively connected with a current varying
device and circuit connections running to a
switch handle and the aforesaid coils, sub-
stantially as described. |

6. A switch having an operating handle

operatively connected through circuit con-

nections with a starting __solenoid coil and f

two switehing solenoid c¢oils and mechanical
and electrical connections, substantlally as
described.

7. A switch having an operating handle
electrically connected through branch con-
ductors with a starting solenoid coil and a

1

| variable reswtan% and electrical and me-

chanical connections, whereby the current ig
first caused to pass through the starting coil
then through one of the switching coils and
allowed to increase in volume untll the maxi-
mum flow ocecurs, substantially as deseribed.

8. A switch having a starting solenoid or

elec¢tro-magnet operatively connected with a

variable resistance or rheostat and a retard-
ing device for causing the core or armature
thereof to move gradually; a pair of switch-
ing solenoids or electro-magnets having cir-

30
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cuit changing contacts secured to the cores

or armaturesthereof andintermediate circuit;

connections, whereby the current is turned 4o

on gradually and reversed at will, subf-sta,n-
tially as deseribed. -

PARVIN WRIGHT.
JOSEPH W. KINSEY.

Witnesses:
F. A. GILLESPIE,
J. B. CHAMBERLIN.
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