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- UnrrEDp STATES PATENT OFFICE.

NORTON P. OTIS, OF YONKERS, NEW YORK.

ELEVATOR.

SPECIFICATION forming part of Letters Patent No. 447,899, dated March 10, 1891,
~ Application filed July 14, 1890, Serial No. 358,633, (No model.)

To all whom it may concern:

Be it known that I, NorTON I°. OTIS, a citi-
zen of the United States, residing at Yonkers,
Westchester county, New York, have invent-
ed certain new and useful Improvements in
Elevators, of which the following is a specifi-
cation. '

My invention relates to that class of ele-
vator apparatus in which the cage is sup-
ported by flexiblesuspensories passing around
multiplying drums carried to and from each
other by means of one or more screw-shafts,
upon which slides the carriage of the mov-
able or runningdrum; and my invention con-
sists in combining an apparatus of the de-
scription specified and a counter-weight sup-
ported by fiexible suspensories passing around
another set of drums in such manner as to
neutralize the strains resulting from the
weight of the cage, and secure other advan-
tages, as fully set forth hereinafter, and as
Hlustrated in the accompanying drawings, in
which— ' |

Figure 1 1s an elevation illustrating suffi-
cient of an elevator to show myimprovement.
Fig. 2 is an enlarged plan of the elevator-en-
gine, showing 1wo sets of stationary and one
set of movable sheaves. Fig. 3isan enlarged
plan of an elevator-engine, showing two sets
of movable and two sets of stationarysheaves.
Fig. 4 is a side view of Fig. 3.

In the class of machines illustrated in Figs.
1 and 2 there is a single screw-shaft A, hav-
ing a continuous screw-thread running in one
direction, mounted in suitable bearings B B
to turn freely therein and driven from a suit-
able motor C,which may be of any usual or
suitable construetion capable of rotating the
shaft inone direction or the other, accordingly
as the cage is to be raised or lowered, and
with said motor is combined a stopping and
starting device D, which may be set to differ-
ent positions, so as to start the motor in one
direction or another or bring it to rest, and
such stopping and starting device is con-
nected in any suitable manner with an oper-
ating-lever or other device o upon the cage.

Ifor the purpose of illustrating my inven-
tion I have shown in outline a motor C, con-
sisting of an electromotor, with a stopping
and starting device D of suitable character

instance, having a switch b (shown in dotted
lines) capable of being turned to throw in or

cut out resistances or break the circuit and

to reverse the current to the base of the mo-
tor. A practical construction in such case
would be that illustrated in the application

of Otis and Smith, Serial No. 338,770. *

With the shaft carrying the switch b may
be combined an electromotor I, from the shaft
of which the shaft of the switch may be
driven, the current to the electromotor being
controlled by the device ¢ upon the cage, as
in the apparatus deseribed in the Letters Pat-
ent to C. G. Otis, No. 365,018. I donot more
particularly describe the details of the motor
and stopping and starting device, inasmuch
as these two details constitute no part of my
present invention,and as any suitable motor,
either a steam-motor, electric motor, or hy-
draulic motor provided with any suitable
stopping, starting, and reversing device, as a
valve, belt-shifter, orswitch, may be employed
in a manner too well known to those familiar
with the art to need further illustration or
description. The screw A passes through a
nut constituting the part of a carriage E,
guided by a guide s and supporting or pro-
vided with studs.c ¢, each of which supports
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grooved wheels or drums d ¢, and adjacent to

the motor C, in line with the drums e e, are
similar drums f 7, supported to turn in fixed
bearings ¢, while in line with the drums d d,
adjacent to the outer bearing B of the shaft
A, revolve upon fixed supports to similar
drums g g. The cage J is supported and op-
erated by flexible suspensories in the form of
a cable or cables /, two cables being shown,
each passing overupperguide-pulleys s, down-
ward and under a lower guide-pulley 7, alter-
nately around one pair of drums e and 7, the

90

multiple windings corresponding to the num-

ber of grooves in the drums, the ends being
secured to a fixed stud or eye k. It will be
evident that the movement of the carriage E
in the direction of its arrow, Fig. 2, separat-
ing the drums e f, will take up. the cable 5,
raising the cage with a rapidity depending
upon the number of whips or turns of the
cable around the standing sheaves F and run-
ning sheaves e. It will be seen, further, that
the weight of the cage, acting through the

to control the currents to the motor—as, for | cable and drums, will tend to bring the
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threads of the carriage E to bear upon those
of the screw A in a direction reverse of the
arrow, Fig. 2, whereby the entire weight of
the cage 1s thus received upon the screw-
threads of the shaft A as a bearing. It will
also be seen that the dead-weight of the cage
must be lifted every time the cage is raised.

In order to reduce the thrust, friction, and
wear and to secure other advantages, I com-
bine with the motor-serew and multiplying

sheaves and cable the counter-weight I<,.
~connected with a flexible suspensory shown

in the form of a double cable m, each section
of which passes from the cou nter-wel oht over
an upper guide-pulley n, under a lower guide-
pulley p,and around one of the pairsof drums
g d, with its end fixed to an eyebolt or other
fixture g. As thus arranged the counter-
weight, through the medium of its supporting-
cable and multlplymﬂ' sheaves, 18 operated to
move in a direction the reverse of that of the
cage and exerts a force upon the carriage E,
tending to counteract the draft of the cage-
cables, so that the thrust of the carriage K
aﬂ‘amst the screw-threads of the carriage A
as a bearing 1s overcome to the extent to
which the Weigh.t lc counterbalances the
welght of the cage, thereby reducing the frie-
tlon between the shaft and the carriage and
the thrust and friction of the shaft A upon
1ts bearings, and further reducing the strains
and shocks resulting from. the sudden start-
ing and stopping of the apparatus. It will
also be seen that inasmuch as the cage is
counterbalanced the power of the engine is
employed simply to lift the load upon the

-cage, instead of raising the dead-weight of the

cage ifself, and in order to increase the effi- |
ciency of the engine I make the weight k

much heavier than the weight of the car, so

that when the loaded car descends and the

weight & is raised with the exertion of but
little or any power derived from the engine
the said weight serves as an auxiliary power
or motor to lift up the next upward trip a load
greater than the capacity of the motor to lift.

In the construction illustrated in Figs. 3
and 41 have shown my invention in connec-
tion with two sets of movable sheaves and

-two sets of stationary sheaves,serving to sup-

port and multiply the movementof the cables
h n, supporting the cage and counter-weight.
In this case the shaft Aturns in end bearings
B B and has reverse -screws passing through

55 and operating two carriages K E’.

If desired, two or more parallel screw-
shafts A, geared to turn together, may be used
in connection with the same carriage or car-
riages as in multiplying-sheave-screw ma-

6o chines heretofore made.

I claim—
1. The combination, with the standing and

447,899

running multiplying shem*'eq and operating
serew-—slmft and cable passing around said
sheaves and cage connected with the cable,
of a second set of standing and running mul-
tiplying sheaves, a seeond cable passing
around the same, and a counter-weight sup-
ported by said cable,substantially as set forth.

2. The combination, with the operating

screw-shaft, of standing sheaves, a carriage

moved by said shaft and carrying running
sheaves, an elevator-cage suspended from a
cable passing around one set of standing and
running sheaves, and

a counter-weight ex-
eeedmo* the Wewht of the cage and cmspended
from a ca,ble passing around another set of
standing and running sheaves, substantially
as set forth

The combination, with an elevator- -cage
d-fl(l counter-weight, of standing sheaves, the
carriage supportmp* the running sheaves, a
screw-shaft for moving said emriage, and ca-
bles extending from the cage and from the
counter-weight around said sheaves, substan-
tially as described, whereby the draft upon
the carriage exerted by one cable is counter-
balanced by that exerted by the other, sub-
stantially as set forth.

4. The combination, with the cage, counter-
welght, screw-shaft, carriage, and running
‘sheave%, and with the qtatlonary sheavesand
cage and counter-weight-supporting cables,
of a motor connected to drive said shaft, and
a stopping, starting, and reversing dewce for
said motol’ and an operating device within
the cage connected with the said stopping,
bt:&LPtln , and reversing device, substantlally
as set forth

5. The combination, with the screw-shaft
and standing sheaves supported near the op-
posite end of sald shaft, of a carriage driven
by said shaft and supportmﬂ' two sets of run-
ning sheaves, independent cables passing
ea(,h around one of thestanding sheaves and
around one of the running sheaves, a cage
supported by one of the eables and the coun-
ter-weight supported by the other, substan-
tially as set forth. |

6. Thecombination of standingsheavesand
two sets of running sheaves movable to and
from each other, a screw-shaft connected to

move both sets of running sheaves, and ca-

bles connected with the cage and with a

-counterbalance-weight and arranged on the

sheaves, Substantmlly as and for the purpose
set; fmth

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

NORTON P. OTIS.
yYWitnesses:
HENRY L. BRANT,
W. W. WHITE, Jr.
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