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To all whom it may concern: :

Be itknown that I, NorTON P. OT1S, a citi-
zen of the United States, residing at Yonkers,
countyof Westchester,and State of New York,
have invented certain new and useful Im-
provements in Elevators, fully described and
represented in the following specification and
the accompanying drawings, forming a part
of the same.

This invention relates to improvements in
apparatus for controlling and operating, for
example, the valve orotherstopping and start-
ing mechanism of an elevator, by means of

- hydraulic pressure communicated from the

elevator carand under the control of the con-
ductor. Such controlling and operating ap-
paratus though designed especially for use in
connection with elevators, is, with the im-
provements thereon constituting the present
invention, capable of application to a variety

- of other mechanisms. For convenience, how-
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ever, this apparatus, together with the im-
provements of the present invention, will be
described particularly in connection with ele-
vator mechanism.

The particular form of controlling and oper-
ating apparatus as applied to elevators to
which the present invention relates is that in
which twoe hydraulic e¢ylinders are employed,
one of which is carried by and runs with the
car and is provided with a piston, the rod of
which is connected to a hand lever which is
in convenient position to be operated by the
conductor, and the other of which is station:
ary and located adjacent to the elevator en-
gine and is provided with a piston, the rod of
which is connected to and operates the valve
or other mechanism which controls the move-
ments of the car, and flexible connections by
which each end of each cylinder communi-
cates with one end of the other; the two cylin-
dersand their flexible connections being filled
with water or other non-elastic fluid, thus
forming a hydraulic connection between the
pistons of the two eylinders, through which

- the conduector, by moving the piston of the eyl-
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inder carried by the car, in either direction,
is'enabled to impart a corresponding move-
ment to the piston of the stationary cylinder
and thus operate the valve or other stopping
and starting mechanism to eontrol the move-

ments of the car.. Insuch apparatus, in order .

toinsure its perfeet working, it will be found
in practica necessary to make provision for
maintaining a constant supply of liquid in the
cylinders to compensate for leakage, evapora-
tion, &e.; and the present invention has for
one of its objects the provision of means for
thispurpose. Insuchapparatusalsoit willbe
found desirable, owing to the liability of the

. pistons to sometimes get out of their proper
relation to each other, by reason of leakage or
.for some other cause, to make provision for

the restoration of the pistons in such cases to
their proper relative positions; and the pres-
ent invention has for a further object the pro-
vision of means for this purpose also.

As a full understanding of the invention
can best be given by an illustration and a de-
tailed description of the complete apparatus
as applied to an elevator, such description
will be given, reference being had to the ac-
companying drawings, in which—

Fignre 1 is a diagrammatic view illustrat-

ingthe general organization of the apparatus.
Fig. 2 is an enlarged section of the moving
cylinder or the cylinder carried by the car,
showing also the operating lever. Fig. 3 isa
similar view of the stationary or working
cylinder, and Fig. 4 is an enlarged sectional
view of a detail which will be hereinafter re-
ferred to.
" Referring to said figures it is to be under-
stood that the particular elevator which has
been selected for the purpose of illustrating
the application of the invention isone of the
common forms of hydraulicelevator in which
A is the main hydraulie cylinder, a the pis-
ton-rod of said cylinder, to which is attached
the traveling pulley b.

B is the car, and ¢ the lifting cable, which
passes over the stationary pulley d at the top
of the shaft and beneath the traveling. pul-
ley b. - : ’

- C is.the -usual cireulating pipe through
whieh the water passes from the upper to the
lower end of the cylinder A, and D is the
casing of the main valve which is of ‘the -or-
dinary form and controls the ecirculation of

.the water and its final discharge from the

lower end of the eylinder. The main valve
is operated by a piston 10 which works in an
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auxiliary cylinder 12, and the rod 13 of
which is connected to a lever 14 which is also
connected to the rod 15 of the main valve.

The auxiliary eylinder 12 is supplied with
water under suitable pressure for operating
the piston 10, through a pipe 16 which com-
municates with the circulating pipe C or any
other source, and the water after performing
its work in the cylinder is exhausted through
a pipe 17. The admission and discharge of
the water to and from the cylinder 12 is con-
trolled by an auxiliary valve 18 which is con-
trolled and operated by the conductor in the
car.

The organization for operating the main
valve by means of an auxiliary piston which
has just been described, forms no part of the
present invention and although desirable in-
asmuch as it relieves the conductor of the
labor of operating the main valve directly is
not essential as the main valve may be con-
trolled and operated directly.

Located upon the car, preferably beneath
its floor, and moving with the car, is a small
cylinder 20 having a piston 19 the rod 9 of
which is connected to a hand lever 21 which
is arranged in convenient position to be oper-
ated by the conductor. The eylinder 20 com-
municates upon opposite sides of the piston
19 with flexible hose or pipes 22 which in turn
communicate with the corresponding ends
of a cylinder 25 having a piston 24, the rod
23 of which is connected to the valve 18. The
cylinders 20,25 and the connections between
the two cylinders being filled with water or
other non-elastic fluid, it will be readily seen
that any movement imparted to the piston 19
in either direction will, through the column of
liguid, impart a corresponding movement to
the piston 24 thelatter in turn, through its rod
28, performing the work of moving the valve
18 and controlling the movement of the auxil-
iary piston 10 and through that piston the
movement of the main valve, the main piston
in the cylinder A and the car.

The operation of the apparatus as thus far
described isas follows: When thecaris atrest
the main valve, the auxiliary piston and valve,
and the pistons 19 and 24 and the lever 21
will be on center. To start.the car, up for
example, the lever 21 will be rocked to the
right. This will move the piston 19 to the
left and by reason of the body of non-elastic
liquid which fills the cylinders 20, 25 and the
connections between the cylinders, impart a
corresponding upward movement to the pis-
ton 24 and shift the valve 18 so as to start
the piston 10 upward and this will move the
main valve upward, thus allowing the water
to escape from the lower end of the cylinder
A and causing the car to ascend. To stop
the car, the lever 21 will be rocked back to
center and over to the left. This will have
the same effect as before but will move the
piston 24 downward so as toreverse the valve
18 and cause the piston 10 to move downward
and carry the main valve back to its central
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position and stop the car. Assoon asthe car
stops the lever 21 will be moved back to cen-
ter. This will move the pistons 19, 24 and
the valve 18 back to center and arrest the
piston 10. To start the car downward the
operation will be the same except that the
lever 21 will be moved to the left. By mov-
ing the valve 18 to center at any time, the
piston 10 will be arrested in whatever position
it then oceupies and thus the speed of the
car can be controlled.

Although it is preferable, as before stated,
to operate the main valve indirectly throu_gh
an auxiliary piston, this is not essential.
The rod 23 of the piston 24 may be eqnueeted
directly to the lever 14 or to the main valve
and it is also to be understoed that the sta-
tionary working piston 24, instead of operat-
ing a valve, may operate any other form of
stopping and starting mechanism, as for ex-
ample, a belt shifter. )

It will be observed that the connections 22

- are soarranged that theends of the eylinder

20, 25 through which the piston-rods pass, are

- connected by one of the pipes, while the op-

posite ends are connected by the other pipe.
This, though not essential, is desirable be-
cause the presence of the rods makes the dis-
placement due to the movement of the pis-
tons in one direction less than in the other.
By extending the rods 9, 23 through tl}e pis-
tons and the opposite ends of the cylinders
this may, however be avoided. .

The connections 22 may be flexible for their
whole length, but in practice it is preferable
to make these connections in part of rigid
pipes which extend from the cylinder 25 up-
ward to a point about one-half the height of
the shaft; the remainder of the connections
from that point to the ear being of flexible
tubes or hose.

As before stated it will in practice be found
necessary and it is the object of this inven-
tion to provide means by which the supply
of the liquid in the cylinders 20, 25 and their
connections will be constantly maintained to
compensate for leakage through the stuffing
boxes, evaporation, &e. To effect this the sta-
tionary working cylinder 25, or the pipes 22,
are arranged to communicate by small pipes
26 with the circulating pipe C or with some
other source of liquid supply, each of the
pipes 26 being provided with a small check
valve 8 which opens to allow the liguid to pass
into the cylinders and connections, to supply
any deficiency, but closes to prevent theliquid
from passing in the opposite direction; the
supply of liquid in the eylinders and their
connections being thus maintained constant,
any loss, from leakage, evaporation, &c., be-
ing immediately compensated for.

In operating the apparatus also, as before
stated, it will sometimes happen, owing to
leakage or other cause, that the pistons 19, 24
will get out of their proper relative positions,
and it is therefore important that means
should be provided by which in such case they
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can be restored to their proper relative posi-
tions by the conductor. For this purpose the
piston rod 9 of the cylinder 20 is made hol-
low and is provided with an opening 2 by
which communication can be established be-
tween the oppositesides of its piston19. The
opening 2 is controlled by a valve 3 the rod
4 of which extends through the hollow rod 9
and is conneeted to a bell-crank 5 which is
pivoted upon the lever 21 and is arranged to
be operated by a supplemental lever 6 also
pivoted upon the lever 21. The lever 6 is
acted on by a spring 7 which normally holds
the valve 3 in position to close the opening 2
and cut off communication between the oppo-

. -site sides of the piston 19. If at .any time,
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however, the pistons 19, 24 get out of proper

.relative adjustment, the conductor will shift

the lever 21 -until the piston 24 is moved to
center, and by then moving the valve 3 so as
to open cominunication between the opposite

-sides of the piston 19, the latter piston can be

moved to center. The valve 3 will be closed
and the apparatus will operate properly.

The arrangement just described for adjust-
ing the position of the piston 19 is well adapted
for effecting the desired result, but the pas-
sage for affording ‘communication between
the opposite ends of the eylinder may be ar-
ranged in any other position and may be con-
trolled by any other suitable form of appa-
ratus. ' o

As before stated the controlling and oper-
ating apparatas,which have, for convenience,
and because it is particularly applicable
thereto been illustrated and described in eon-
nection with elevators for operating the stop-
ping and starting mechanism thereof, is ca-
pable of use equally well in connection with
many other forms of machines, and for oper-
ating mechanisms other than such stopping
and starting mechanism; and in such other
uses the improvements of the present inven-
tion are equally applicable,

What I claim is— L

1. The combination with a stationary work-

ing eylinder and piston and mechanism oper-

ated by the latter, of a moving cylinder and
piston controlled by an attendant for oper-
ating said working piston, flexible conneec-
tions between each end of each eylinder and
one-end of the other, a volume of liquid fill-
ing the two eylinders and the connections, a
passage through said moving piston and its
piston rod affording communication between
the opposite ends of said movirg eylinder, a
valve apparatus confrolling said passage, and
a lever for operating said valve apparatus,
substantially as deseribed.

2. The combination with cylinder 25 and its
piston 24, cylinder 20 aud its hollow piston
19, flexible connections between each end of
each cylinder and one end of the other, and
a volume of liquid. filling ths two eylinders
and the connections, of hollow piston rod 9
connected wich piston 19 and provided with
opening 2 affording communication between
the oppaosite ends of cylinder 20, valve 38 con-
trolling said opening,and lever 4 and connec-
tions for operating said valve, substantially
as described.

3. The combination with a eylinder having
a piston connected 1o operate the stopping
and starting mechanism of an elevator, of
cylinder 20 carried by the ear and provided
with hollow piston 19 econtrolled by the con-
ductor on the car, flexible connections be-
tween each end of each eylinder and one_end
of the other, and a volume of liquid filling the
two cylinders and the connections, of hollow
piston rod 9 connected with piston 19 and
provided with opening 2 affording communi-
cation between the opposite ends of cylinder
20, valve 3 eontrolling said opening, and lever
4 and connections within the car controlled
by the conduector, for operating said valve,
substantially as deseribed.:

In testimony whereof I have hereunto set

‘my hand in the presence of two subsecribing

witnesses.
NORTON P. OTIS.
Witnesses: '
A. E. HALL,
R. C. SMITH.
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