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To all whom it may concern:

Be it known that I, EbwiNn W. RICE, Jr.,
a cltizen of the Umted States, and a 1"8%1(161113
of Schenectady, in the county of Schenectady
and State of New York, have invented a cer-
tain new and useful Electmc Elevator, of

- which the following is a specification.
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My invention rel&tes to elevators or lifts op-

erated by electric motors, and is designed to

provide a simple and effective means f01 start-

‘ing and stopping the elevator in its ascent

and descent and controlling the speed of as-
cent and descent.
My invention consists in the combumtmn

with an elevator or lift and an eleetrody-

namic machine constructed and arranged to
operate as a motorincausing the carto aseend
and be operated on a short circuit as a gen-
erator by the car in descending, of electric
controlling and regulating mechanism oper-
ated by a governing dewee on the car and
adapted 130 operate upon the motor when
moved 1n either direction from a central or
Intermediate position between its extremes
of movement and a brake controlled also by
the same governing device and adapted to be
set when the said eleetuc controlling mech-
anism occupiles such intermediate position.
In the accompanying drawings, which form
a part of this specification, Figure 1 is a side
elevation of an apparatus embodying my in-
vention, the electric controlling devices being
illustrated diagrammatically. Fig. 2 111115-

trates 1n edge view the actuating or control-

ling meehamsm which operates on the elec-
t11<3 controlling and regulating devices. Fig.
3 18 a side elevatmn of a modl cation of my
invention, and shows the manner in which a
single set of resistances may be made to take
the place of the two sets of resistances shown
in Fig. 1. Iig. 4 shows in detail the manner
of operating the brake.

Refelrmn to Fig. 1, A indicates the eleva-
tor-car or lift, and P’ P2 the usual drums or
wheels over which the elevator-ropes pass.

The armature or other revolving member

of the electrodynamic motor or. machme it

connected through suitable gear with one of
these drums, so 1311&11 the power of the motor
may be used to elevate the car and the car

| throw into the circuit the resistance R/,

- a—

on 1ts descent will communicate movement to
the armature or will move with the same.

Any form of electrodynamic machine or
motor may be employed for the purposes of
my invention when connected to a proper or-
ganization of circuits and controlling devices,
as set forth below.

A' indicates the armature of such a ma-
chine, and F the field-magnet coils of a ma-
chine wherem the field is exmted by the cur-
rent which 1s supplied to the armature. In
the present instance I have shown a series
machine. The mains or connections from
which current is derived for operating the
machine are indicated at « b.

A? is a pull cord or rope which passes
through the elevator-car in position to be op-
er ated by the attendant and is carried around
suitable pulleys m m' and around the wheel
or drum W, thus providing a controlling or
actuating me(,ha,msm under the control of the
attendant for imparting movement to the
electric controlling devices of the motor. -

B B' are the movable arms of the electric

controlling mechanism, here shown as con-

sisting of SWltch or eontaet arms adapted to
move over the contaets of two sets of variable
electric resistances indicated at R R'. The

arms B B’ areinsulated from one another and
eonnect respectively to the mains «a b.

They
are actuated by means of pins C projecting

from drum W and arranged with relation to

the arm so that when the core A? and drum

W are moved in one direction the arm B will

be moved from the position shown, where it

rests against the stop ¢’ over the series of re-
sistance-contacts for R, thereby first closing

circuit through the 1681813&11(36 and then 01’*&(1—

ually decreasing such resistance. When the
arm is against the stop C', thereisno electri-
cal eonneetion between the circult a and the
connection ¢, leading to the field I of the
motor thr ounh the mma,tule and by way of
connection d to the other main or wire b.
When the drum W is moved from the posi-
tion shown in a direction opposite to that

above deser 1bed the arm B’ is first operated

to close circuit by wire d’ with one terminal
of the motor-circuit and then to gradually
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other terminal of the motor being connected
by wire d and connection ¢’ with the arm B,
the obvious effect is to first putthe motor on
short ¢ircuit by way of arm I3, and then to
aradually throw resistance into the circuit,
thus gradually decreasing the resistance of
the armature to rotation when it is actuated
as & dynamo-armature by the descent of the
car.

A %prmﬁ, as shown, connecting the arms B3

"may serve to hold them in the position in-
dicated, where they will beout of connection
with the contacts over which they are de-
signed to move. InTIig. 1 of the drawingsI
hav shown the action Of the motor as con-
trolled by an electric controlling device which
throws resistance into and out of the circuit
of the motor;
ciency of the motor in raising the elevator
might be governed by any other electric con-
trolling device suitable for the purpose of
changing the power and speed of the motor.
For controlling the resistance of the arma-
ture to rotation on the descent of the oleva-
tor-car, I have also shown a resistance IR’ as
a means for gradually decreasing such resist-
ance to rotation; butit is obvious that, asin
the case of the resistance R, any other means
may be used, as well understood in the art, for
the purpose of governing the efficiency of
the machine as a dynamo and decreasing the
power necessary to drive the same when the
car descends. 1 therefore wish to be under-
stood as not limiting myself to the employ-
ment of the resistance arranged in the par-
ticular way shown, but include by my claims
any clectric controlling or regulating devices
sultable for changing the speed and power of
the motor in lifting the car or for changing
the resistance of the armature to rotation
when the circuit of the armature is closed

“through the independent circuit described,

which 1s independent of the supply wires or
mains « b.

When the controlling mechanism and the
electric regulating devices are in the inter-
mediate position shown the motor is cut off
from connection with the supply source owing
to the fact that contact is broken between Lw
and the 1nitial contact of the series connect-
ed to ¢, and the short circuit of the motor,
whereby 16 may resist the deseent of the car,
1s also broken 1}3 reason of the fact that the
contact-arm 13’ is out of connection with the
short-cireuiting contact. In this intermedi-
ate position of the parts there would, there-
fore, be nothing excepting friction to prevent
the free descent of the car. In order to hold
the car from descent wheén the parts are in
this position as well as to bring the car and
motor promptly to vest when the controlleris
moved to position to stop the motor, I provide
a bralke whiech 1s brought into action thr ough
the operation of some part of the conbmllmn
mechanism or deviees when such parts hold
the position shown. Any suitable electrical
or mechanieal brake may be employed for

but it i1s obvious that the effi-

this purpose; but I have shown one consist-
ing of a friction-band 1I, Fig. 4, adapted to
be tightened upon a pulley or wheel, as =,
of the elevator-lifting mechanism by means
of a lever 1., to which the ends of the band
are connected, as shown. A spring S tends
to move the lever so as to unset the brake,
while an arm DB” or other actuating or con-
trolling device connected to the pulley W oor
other part of the controlling devices before
described engages with the arm 1, when the
parts are in Lhe position shown in IFig. 1 and
throws the arm L down, so as to tighten the
band Il and hold the elevator-car against
movement. The arm 137, as will be presently
shown, might be an arm of the electric con-
trolling or regulating devices. A friction-
wheel 20 rides upon the cam-surface of the
lever L, as indicated, and the surface x, where
the wheel engages when the brake is set, is
made very slightly concave, so that when the
mechanism is in this position it will be in a
condition of stability, and the arm I3% will not
slip off the leverto eitherside. The coneavity
must be very slight, so as not to loosen the
band 1I on the pulley.

The general operation of the devices is as
follows: The parts being in the intermediate
position shown, the car 1s locked against
niovement by the brake just deseribed. On
the operation of the pulley-cord in the direc-
tion of the arrow 1,the connection of the motor
with the mains is closed by arm I3, and as the
arm moves over the resistance the resistance

tho power and speed of the motor in raising
the ear. T'o stop the motor the pull-cord is
moved back, so as to ecause the parts to again
assume the intermediate position shown, in
which operation the resistance is gradually in-
serted, thus gradually decreasing thie power or
speed of themotor. Themovementof the con-
trolling mechanism which produces a move-
ment of the arm B, as just described, to close
the eircuit will obviously unset the brake,
because at that time the arm I3’ moves off the
cam-surface upon the brake-lever .. The
reverse movement to restore the parts to the
original position will obviously reset the brake
by moving the lever Li down through the ac-
tion of arm 15° so as to tighten the band II.
To cause the elevator to descend, the con-
trolling or actuating mechanism is actuated
by the Mteudfmt on the car in the reverse di-
rection from the intermediate position. The
cifect of this is to close the short civenit for
the motor by way of the connection (f*, and
at the same time to release the brake sothat
the ecar may now descend, but in so doing
will be compelled to 10t{1t0 the motor, ‘L]w
armature of which now generates crrrents
that flow on the short circuit and thus canse
resistance ol such armature to rotation. The
car will now gradually descend, but as the
arm I3 1s moved over the resistance-contacts

of R, inserting resistance in the cireuit of -
the speed of the armature may

the m*nmtur

1s gradually cut out,thus gradually increasing
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ogradually increase as its resistance to rota-

tion decreases. 'To stop the car on descent
the controlling or actuating mechanism must
be moved by the attendant back to the origi-
nal intermediate position, so that the arm B
will gradually increase the resistance of the
ar mamre to rotation by decreasing the resist-
ance of the local or short cireuit, and finally,
through restoration of the arm "B to the in-
termedmte or central position, the brake will
be applied and the motor and elevator-car
brought to rest. _

In the modification shown in Fig. 3 the elec-
tric contr olling devices require but a single
set of resmtanees R, a supplemental 011011113
closing and breaking switch D being em-
ployed and being opemted by means of the
resistance-arm B or other device so as to
change the connections and produce the same
changes of connections and establish the same
circults as are established by the operation
Dis a supplemental

switch-lever, the fmked end of which, as

shown, is adapted to be engaged by the.arm

B. Contactsi  f,whichare connected by means
of the switch-arm D, are connected respect-
ively with the arm B and the supply-wire c.
Contacts g » when engaged by the arm D es-
tablish the short 011-(311113 fOI‘ the motor by way
of the connection (? connected to 2 and the
connections from g to ¢ to the arm B, and to

that terminal contact of the series of resist-

ance - contacts which connects directly by
wire ¢ with the opposite terminal of the mo-
tor from that which connects to d®. When
the controlling or actuating mechanism -is
operated so as to move the arm B of the elec-
tric regulating or controlling devices into

a central or intermediate position, where it

will be between the two arms of the forked
end for lever D, the latter will stand out of
connection with its contacts, and the circuit
from a to b6 through the motm will conse-
quently be bloken On movement of the
pull-cord in the direction of arrow 1 the arm
I will turn the arm D into the position shown

in full lines, thus establishing connection.

from ¢ to b thr ough the motor and the resist-
ance R, which is gradually cut out by the
continued movement of the arm B, just as in
the case of arm B and resistance R, Fig. 1.
Here, as before, to stop the motor it is neces-
Sary to restore the arm B to its original po-
sition, since in its advance movement itwould
ﬁna;ll} be stopped by engaging with the out-
side of one arm of the fork connected to D.
When the switch-arm B has been brought
back so as to engage with the inside of saad
fork, it will throw the switch D, out of con-
tact with J, thus cutting off the current
from the motor and at the same time setting
the brake which may be operated in the same
manner as before and, if desired, by an ex-
tension B? from the arm 3.

1o permit the car to descend under the con-
trol of the motor the pull-cord or other mech-

2, thus throwing the contact-arm B over to
connection with g A, unsetting the brake and
bringing arm B into full connection with the
contact which connects directly with the mo-

tor. The motor is thus on short circuit and

the brake relieved. The elevator may now
descend, rotating the armature slowly as a
ﬂ*enerator and the speed of rotation may be
increased by continuing the movement of the
arm B, so as to gmdually Iinsert resistance as
1t moves around over the resistance-contacts
in the direction of the arrow 4. To stop the
descent the arm B must be brought back to
original position, gradually increasing the re-
smtance of the armature to rotatlon and
finally applying the brake and open-circuit-
ing the armature. |

I do not herein broadly claim the combina-

tion, with an elevator-car and an electric mo-

tor eonneeted therewith, of regulating mech-

anisms controlled from the car a,n,d adapted to

operate upon the motor when moved in either
direction from a cenfral or intermediate po-

sitien and adapted to be set when the said

electrie controlling devices occupy such in-
termediate position, asthis forms the subject-
matter of claims in my original application,
Serial No. 346,272, filed Ap1112 1890, of which
this is a division.

What I claim as my invention is— |

1. T'he combination with an elevator-car or
lift, of an electric motor operated on a short
Clr cmt as a generator by the carin descending
electric eontrollmn devices under the contr 01
of the attendant on the car for governing the
speed of movement of the motor when moving
In elther direction, and a mechanical bmke
for stopping the car when the controlling de-
vices are in an intermediate position Whele
the electric controlling devices are 111 POsi-
tlon to bring the motor to rest.

The combination with an elevator or lift,
and an electric motor continually connected
therewith and operated on a short circuit as
a generator by the car in descending, of a gov-
erning mechanism under the contr 01 of an at-
tendant on the car, electric controlling and
regulating mechanisms actuated thereb and
adapted to operate upon the motor When
moved in either direction from a central or
intermediate position between its extremes of
movement, and a brake controlled also by the
sald governing mechanism and adapted 130 be
set when the sald electric controlling devices
occupy such intermediate position.

3. 'I'he combination with an elevator-car or

11ft, of an electric motor connected therewith

and o perated on a short circuit as a generator
by the car in descending, an electrle control-
ling device adapted to throw the motor out
of opemtion when in an intermediate or cen-
tral position and when moved in either direc-
tion from such position to vary respectively
the speed of the motor in raising the car and
the speed of the motor when operated as a,

generator by the car in descending, a me-

anism is moved in the direction of the arrow | chamcal brake for stopping the car When the
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electric controlling devices are in such inter-
mediate position, and a single mechanical
controlling device accessible to an attendant
on the car or platform for controlling both the
action of the electric controllerand said brake,
as and for the purpose described.

4. "I'he combination with an elevator-car or
1ift, of an electric motor connected therewith
and operated on a short circuit as a generator
by the car in descending, a movable switeh-
ing device adapted, according to its position,
to open and close the motor-circuit and to
vary the resistance thereof in both the ascent
and descent of the car, according to the ex-
tent to which it may be moved from the posi-
tion of open circuit, mechanical means ac-
cessible to an attendant on the car or platform
for controlling the position of said movable
switching device, and amechanical brale con-
trolled also by the same devices that are used
to control the position of the said switehing
device, as and for the purpose described.

5. The combination with an elevator car or
platform,of an electric motor connected there-
with and operated on a short circuit as a gen-
erator by the car in descending, a movable
switching device for closing and opening the
motor-circult, a variable resistancein said cir-
cult, a mechanically-operated friction-brake
1n operative relation to the elevator mechan-
181, a single controlling device operatively
connected to both the switching and brake
devices, and a line or rope accessible to the
operator on the car or platform for varying
such single controlling device.

6. The combination with an clevator-car or
116, of an electric motor geared thereto and
operating on a short circuit as a generator by

the welight of the car in descending, control-

ling mechanism operated by the attendant on
the car for closing the connection of the mo-
tor with the mains and adjusting the speed
of the motor when such controlling mechan-
1Ism 1s moved in one direction from the posi-
tion of rest, a variable resistance in the cir-
cult so closed, a normally-open short cireuit
for the motor which is closed on the move-
ment of said controlling mechanisin in the
opposite direction from the position of rest,
and avariableresistance insuch ¢ircuit which
18 gradually increased in amount as the move-
ment of the controlling mechanism is con-
tinued.

7. The combination with the electric con-
trolling or regulating devices, of an arm as
B?, connected thereto and provided with an
antifriction-wheel at its freec end, a strap-
brakeoperatingupon a drum on the armature-
shaft, and the operating-lever for said brake
provided with a cam-surface concaved at its
middle to receive said wheel for the purposc
set forth.

Signed at Schenectady, in the county of
Scehenectady and State of New York, this 13th
day of June, 1894.

EDWIN W. RICE, Jr.

Witnesses:
B. . HuoLL,
A. IF. MACDONALD.
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