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To all whom it may concern:
Be it known that I, EDwin R. GILL, a clti-

zen of the United States, residing in the town
of Knglewood, county of Bergen, in the State

of New Jersey, have 1nvented a eeltam new

~and useful Impwvament in Elevators, of

which the following is a specification.

This invention mlates to means whereby
an electric motor may be made available for
the safe, economical, and readily- controllable
operation of one or more elevators.

One specific object of my invention is the

- provision of means whereby a single electric

motor for either direct or alternating current
may be employed for runping elevatms, the
stopping and starting and the changes in di-

rection and speed bemﬂ* accompllshed while

sald motor runs Gontmuously and without op-
erating any switches or other circuit changes.

Another specific object-of my mventmn 18
the provision of means whereby hoisting
means of the above-named type may bae safe]y
and easlly operated with round hoisting-
ropes.

The preferred embodiment of Iy inven-

tion is illustrated in the accompanying cllmv |

ings, wherein—

I‘wure 1 1s a side view of one modlﬁcatlnnf

of my Invention, Sh(}wmﬂ' the position of parts
when the car is at rest. - Fig. 2 is a vertical

section of the driving appamtus used in one

- form of my invention, and Fig. 8 is a modi-
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fication of what is shown in I‘w 2.
In the preferred arrangement shown in Kig.

1 I employ two driving- shea,ves 1 and 2, over |

which there passes a driving-cable in the
manner shown arranged in two bights, one
of which. hangs direct from the stationary

‘block 3 under the car and the other from the

stationary block 4 on the counterweight. I
prefer to have the driving rope or cable pass
over spring take-up deavlces, as shown in Fig.
1, whereby all slack due to changesin lenﬂ‘t‘,h

of the rope or cable may be compensatcd for |

While in the drawings 1 have shown my

deviece used with blocks on the ecar and coun-

terweight, it is to be understood that my in-

vention EL])pllG‘S to any arrangement whereby
the driving of two bights of oable by means

!

of sheaves 1 and 2 aceomplishes Lhe hoisting
and lowering of the car.

The sheaves 1 and 2 are made expandible,
so that by the use of appropriate means one
or the other or both of said sheaves may suf-
fer a change of diameter, thereby producing
a change of speed in the bight of cable, sur-
rounding 1t without change of angular veloc-
ity. I prefer to accomplish this end by the
use of the apparatus illustrated in the draw-
ings, wherein hollow sheaves are employed,
the same being provided with saw-cuts 3,
whereby the peripheries of the sheaves are
divided intoparallel springs, soarranged as to
form practically continuous grooved sheaves
1 and 2. The sheaves are mounted upon a
duvmmshaft as shown, which shaft may be
driven at a constant speed by any form of
motive power, and upon the same shaft I pre-
fer to employ a cone 6, adapted to slide on
the shaft and to be thrust into the hollow of
one or the other of the sheaves.
in BFig. 2, cone 6 is made double where it is
intended to act upon two expanding sheaves,
and for purposes of shifting the cone I prefer

to employ a groove 7, in Whlch case the forked

shifting-lever 8 is normally held in a middle

| pos1t1011,as by the springsillustrated in Fig. 1.

The shifting device 8 may be operated from
the car or from some other point by any means

not forming a part of my present invention.

16 will be evident that with the cone in the
middle position, as shown in Figs. 1 and 2
the two sheaves 1 and 2 will. have the same
diameter, and consequently the hoisting-rope

will be fed onto one sheave as fast as it is

given off from the other. It will therefore
run idle and the car will be at rest.

Upon forcing the cone 6 into the sheave'S
by means of the shifter 8 said sheave will be
expanded, and, supposing the driving-shaft
to be turned towa,rd the observer in I‘w 1,
the fall of rope hanging direct from hlock 41:

will be driven fa,ster than the fall hanging di-

rect from block 3, and in conseéquence “the
counterweight will descend and the car rise.
The extent to which the cone 6 is shifted will
govern the speed with which the car will move,
since 1t governs the degree of difference in

As shown
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diameter between the two sheaves. It is evi-

dent that on shifting the cone 6 in the oppo-

site direction and expanding the sheave 1 the
car will be made to descend and the counter-

welght to rise.
My invention is not limited to the use of

~a cone with two expanding sheaves; but, as

IO
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shown in Fig. 3, the cone may be nsed with

one expanding sheave 2 and one sheave of in-
variable diameter 9. In this form of device
as long as the cone is in the position illus-
trated and the two sheaves 2 and 9 have the
same diameter the car will remain at rest.
On moving the cone to the left and allowing
the sheave to collapse under the tendency of
1ts own resilience the ear will move in one di-
rection, and on expanding sheave 2 by thrust-
ing the cone to the right the opposite move-
ment will be imparted to the car.

It 1s evident that my elevator may be op-
erated either by running the driving means
for the two pulleys eonsmntly or that such
means may, if desired, be started every time
the elevator starts.

My improved elevator is capable of many
modifications which will be obvious to the

- mind of one skilled in this art, and it is to be
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understood that I do not confine myself to

the details shown and described.

What I claim is—

1. In an elevator, an endless driving-cable
forming two bights, two driving-sheaves, one
in each of said bightsand both acting todrive

sald cable, impelling means for driving said

sheaves and means for causing expansion and
contraction of at least one sheave.

2. In an elevator, an endless driving-cable
forming two bights, two sheaves, one in each
of sald bights, a common driving means other
than said cable for running said sheaves
simultaneously, and means for changing the
relative diameters of said sheaves.

3. In an elevator, a counterweight and a
traveling part moving in opposition fo said
counterweight, a block connected with said
counterweight and a block connected with
said eppoeltely moving part; in combination
with an endless cable f01 ming two bights in
sald blocks, a drivin W-sheave in each bw'ht of

said cable and means for varying the relatlve
diameters of said sheaves. |

4. In an elevator, a counterweight and a
traveling part moving in opposition to said
counterweight, a block connected with said
counterwelight and a block connected with
sald oppositely-traveling part; in combina-
tion with an endless cable forming two bights
in said bloeks, a driving-shaft, two expandi-
ble sheaves on said shatt one fm each bight
of cable, and means for ChfLI]“‘IIl'“‘ the reletw
dm_meters of said sheaves.

5. In an elevator, a counterweight and a

traveling part moving in opposition to said
counterweight, a block connected with said

counterweight and a block connected with

sald opposmely-tmvelma* part; in combina-

¥

i ment, rotary dxwlnfr elements, and a cable
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in said blocks, a driving-shaft, two expandi-
ble sheaves on said shaft, one for each bight

of cable, and means for GX]_JalldlI]ﬂ‘ one or the
other of sald sheaves at will.

6. In an elevator, an endless driving- cable

forming two bights, two sheaves at least one

of which is expandible, both being adapted

to run simultaneously, one in each bight of
sald cable, a spring take-up in each bight of
sald cable and means for controlling the ex-
pansion of said expandible sheave.

7. In apparatus for producing motion a
driving-shaft with two sheaves fast thereon,
at least one of which is hollow and is made o_f
resilient material, and said hollow sheave be-
ing composed of parallel movable sections, a
driving - cable running over both of said
sheaves and a cone adapted to extend more
or less into said expandible sheave. |

8. In apparatus for producing motion a
driving-shaft, two hollow sheaves of resilient

materlal made fast thereon, said sheaves be-

ing composed of parallel movable sections, a.

driving - cable passing over both of said
sheaves and a doublse cone centered on said
shaftand adapted toslide onsaid shaft soasto
extend more or less into the hollow of either
sheave.

9. The combination, with two rotary pul-
leys, of a cable engaging both pulleys, a de-
vice to be driven connected by said cable with
both pulleys and tending to be moved thereby
respeetwely in opposite d1rect10ns,and means
for varying the relative diameters of the driv-
ing or cable-engaging faces of the two pul-
leys, thereby controlling the direction and

speed of movement of the driven device.
with differential

10. The combination,
mechanism consisting of a rotary driven ele-

eenneetlnﬂ‘ and engaging the driving and

1 driven elements, the dllVIIl”‘ elements tend-
ing to move the driven element‘ respectively
in opposite directions, a motor operatively

connected with thedrivingelements and driv-

ing them at the same angular veloecity, and
manually-controlled meansfor controlling the

relative per ipheral speeds of the cable-engag-
ing facesof the driving elements, thereby con-
trolling the st0ppege, direction and speed of

the driven elemeni{ without changing the

speed or direction of the motor.
11. The combination, with
mechanism consisting of adriven pulley, driv-

differential
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ing-pulleys, and a cable connecting and en-

gaging the driving and driven pulleys, the
driving-pulleys tending to move the driven
pulleys respectively in opposite directions, a
motor, driving connection from the motor to
the pulleys, and means for varying the rela-
tive peripheral speeds of the driving parts of
the driving-pulleys, independently of the op-
erative connections between them and the
motor, thereby controlling the relative pe-
ripheral speeds of the driving-pulleys-of the
differential mechanism and the stoppage, di-

tion with an endless cable forming two bights | rection and speed of the driven pulley.
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- ing-cable connected with the two pulleys, the.
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12, The combination, with a shaft and two Y the other, controlling me(}hanism, and means

pulleys driven therefrom of differential mech- i actuated thereby tovaryrelatively the periph-
~anism consgisting of a driven device a driv-

driven device being adapted to move to take
up the excess of length of the driving-cable
fed to and from one pulley over that fed to

~-and from the other, a motor adapted to drive,

10

the shaft, and means independent of said

driving connection for varying the relative
peripheral speeds of the driving or cable-en-
gaging faces of the two pulleys.

13. In an apparatus of the character de-

mi"scribéd, the combination with a bodily-mov-

15

able device, of two rotary drivers, the driv-
ing-cables extending around a rotary driv-
ing-face of one of the drivers, thence around

~ the movable device, and thence around the

20

rotary driving-face of the other device, driv-
ing means for the rotary drivers, the con-
trolling mechanism, and means controlled

thereby independent of the driving means to

. vary the relative peripheral speeds of the ro-
~ tary drivers, whereby said bodily-movable

device may be moved in opposite directions |

and its direction of travel and rate of speed
controlled. |

14. In an apparatus of the character de-

~ seribed, the combination, with a bodily-mov-

30

. .around one of said pulleys, thence around
- thebodily-movable device and thence around

35

able device, of a rotary shaft, two rotary pul-
leys driven thereby at the same relative an-
gular velocities, the driving-cables extending

the other of said pulleys, the controlling
mechanism, and means actuated thereby to

vary the relative peripheral speeds of said
~ pulleys whereby said bodily-movable device

may be moved in opposite directions and its
direction of fravel and rate of speed con-
trolled.

15. In an apparatus of the character de-

. scribed, the combination with two rotary pul-
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leys, means for driving them, and driving-
cables extending around and adapted to be

driven by said pulleys, of a bodily-movable

deviece with which the driving-cables engage
and which is adapted to move to take up the
excess of length of the driving-cable fed to
and from one pulley over that fed toand from

the other, the controlling mechanism, and

means, independent of the driving means,

actuated by the controlling mechanism to

vary reldtively the peripheral speeds of the

two pulleys, thereby controlling the travel

and speed of the bodily-movable device.
16. 1o an apparatus of the character de-

seribed, the combination of two rotary pul-

leys, means for driving them constantly at
the sameangular velocities,driving-cables ex-
tending around and adapted to be driven by
sald pulleys, bodily - movable devices with
which the driving-eables engage, and which

 are adapted to move oppositely to take up the
excess of length of driving-cable fed to and | the controlling mechanism whereby the rela-
from one pulley over that fed to and from i tive diameters of the driving-faces of said

!

eral speed of the cable-engaging faces of the
two sheaves, thereby controlling the travel
and speed of the said bodily-movable devices.

17. In an apparatus of the character de-
scribed, in combination, driving-pulleys, ca-
bles passing around the same, a motor, driv-
ing connection between the motor and the
pulleys whereby the same are constantly

 driven at the same relative angular veloci-

' tles,the diameters of the driving-faces of said

' pulleys being capable of being varied with
' reference to each other, controlling mechan-
| ism, and connection between said pulleysand
| the controlling mechanism whereby the diam-

eters of the driving-faces of said pulleys may
be varied with reference to each other by said

' controlling mechanism, whereby the cables

are fed from the pulleys at different relative

| speeds, and a bodily-movable device adapted

1 to take up the excess of length of cable fed

| to and from one pulley over that fed to and
| from the other.

13. In an apparatus of the character de-

| scribed, the combination with two rotary

| drivers and a bodily-movable device, of the

| driving - cables connected with the bodily-
« movable device so as to control the travel
| back-and-forth movement of the same, the
 sald driving-cables extending around the driv-
' ing-faces of the two rotary drivers, a motor,
i a driving connection therefrom to the drivers,

1 the controlling mechanism, and means con-

' trolled thereby, and independent of the driv-
 ing connections, to vary the relative periph-
 eral speeds of the driving-faces of the two
 rotary devices, causing the movable device
L to travel in one direction or the other.

19. In an apparatus of the character de-
scribed, the combination with two bodily-mov-
able devices, of two driving-pulleys, cables
engaging said pulleys and in operative comn-
nection with the bodily-movable devices, a ro-
tating shaft, said pulleys being driven con-
stantly at the angular velocity of the shaft,
and means to vary the diameters of the driv-
ing-faces of the pulleys with reference to each
other, whereby the movable devices may be
fed in opposite directions and at different
speeds. |

20. In an apparatus of the character de-
scribed, the combination with two devices to
be driven and two traveling sheaves con-
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nected respectively to sald devices, of two

driving-pulleys, a motor, a driving connec-
tion from the motor to the pulleys whereby
said pulleys are constantly driven at the same
relative angular velocities, eables connecting
the driving-pulleys and the traveling sheaves,
the diameters of the driving-faces of said
pulleys being capable of being varied with
reference to each other, controlling mechan-

1sm, and connection between said pulleys and
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- pulleys may be varied by said controlling

mechanism. |
21. In an apparatus of the character de-

‘seribed, the combination, with two bodily-

movable devices, of two rotary drivers, a mo-
tor, a driving connection from the motor to

the drivers, a driving connection from the ro-
tary drivers to the movable devices, and
means to vary the relative peripheral speeds
of the driving parts of the rotary drivers with-

~out changing their angular velocity.

20

22. In an elevating apparatus, the combi- |
nation with two bodily-movable devices, two

driving-pulleys, a motor, driving connection
from the motor to the pulleys whereby they
are driven constantly at the same relative an-
gular velocities, cables connecting the pul-
leys with the movable devices, and connect-
ing the movablie devices with each other,
whereby any movement of one movable de-

~ vice will be accomplished daring an opposite
movement of the other, and means to vary
the relative peripheral speeds of the driving-
faces of the pulleys, thereby controlling the

701,326

speed and travel of the bodily-movable de-
Vices. -
23. In an elevating apparatus, the combi-

25

nation, with two traveling sheaves and two

driving-pulleys, of a cable extending from
one traveling sheave to one driving-pulley,
thence to the other traveling sheave, thence
to the other driving-pulley and thence back
to the first-mentioned traveling sheave, a mo-
tor, a driving connection therefrom to the
driving-pulleys, and means to vary the rela-
tive diameters of the driving-faces of sald
pulleys.

24. The combination with a shaft of means
for driving said shaft, a pair of sheaves
mounted on said shaft, a pair of traveling
pulleys, an endless cable looped around said

sheaves and pulleys driven by said sheaves,
and means for varying the relative diameter

of said sheaves.
EDWIN R, GILL.
Witnesses:
HHAROLD 5. MACKAYE,
JAMES S. LAING.
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