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SPECIFICATION forming part of Letters Patent No. 488,801, dated December 27, 1892,
| App]icaﬁun filed September 30,1891, Serial No. 407,235, (No model.) |

To all whom it may concermn.

Be it known that 1, CorRAN I. HALL, of the
city and county of San Francisco, State of
California, have invented certain new and
useful Improvementsin Hydraulic Elevators;
and I hereby declare the following specifica-
tion, with the drawing forming a part of the
same, to be a fulland exactdescription of my
invention. -

My improvements relate to elevators for
raising and lowering passengers and goods, op-
erated by hydraulic apparatus, and also by
steam or air, in conjunction therewith, and

especially to a means of counterweighting or

balancing the platforms or cages of such ele-
vators.

Tt also consists in soarranging the hydraulie

apparatus of such elevators that the water
displaced by the descending cages or plat-
forms will be forced upward to a height cor-

responding to the stroke of the hydraulic pis-

ton and sufficient Lo counterbalance the grav-
ity of the cages or platforms to any desirable

extent, thus avoiding vhe use of suspended.

counterweights and their connected parts,
such as are commonly employed.

- Referring to the drawing, it represents a
common elevator, having a cage or carriage
A moving between two guiding posts B’, B*,

by means of a rope or cable C, to which the
cage is suspended. This rope, or cable C, is
connected to and operated by a hydraulic cyl-
inder D, having a piston rod E, with a pulley
or pulleys F, at the top. The rope, or cable
C, is fastened to the shackle a, passes around
the pulley F on the piston E, thence around
the guiding pulleys G’, G? at the top, and 1s
attached to the cage A as shown, causing the
cage A, to move twice as far as the piston K,
but this relative movement of the cage and
piston ean be arranged at will by the number
of pulleys or sheaves interposed, and to meet
the requirements in any case.
of gearing being well understood, and the
drawing mainly to show my method of coun-
terbalancing, further description of the rope
C and its gearing is not required.

The hydraulic cylinder D is of the usual

construction, havinga close fitting piston and
may be open on the bottom if desired, the

water being admitted on the top only, of the

This method
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piston. This far the machinery,and all parts
mentioned, correspond to common practice in
construeting such elevators. o

T'o compress the water in the cylinder D
and supply power to raise the cage A, I em-
ploy by preference what is known as the

‘hydro-steam system, described in Letters Pat-

ent No. 433,644 granted to me December 30,
1890, for improvements in elevator valve
mechanism, also in my application for Let-
ters Patent for improvements in elevator
valves, No. 891,381 filed May 2, 1891, the flow

55

Ho

of the water and- steam, or air, being con-

trolled by valves having simultaneous move-
ment but different functions, as will herein-
after be more fully explained.

At some pointabove the hydraulic cylinder
D I place a vessel H called a receiver, the
cubic capacity of which, to some extent, ex-
ceeds that of the hydraulie cylinder D and

withitsdiametercorresponding theretosothat
the water may remain relatively the same in
each. Connecting to the top of the receiver
H is a pipe I which leads to a steam boiler J,
as shown in the diagram, or some other ini-
tial source for supplying air or steam under
pressure. At L I employ a valve which in

i one extreme position admits steam from the

boiler J to the top of the receiver H, and in

the other extreme position exhausts thesteam

from the receiver to the atmosphere, and acts
as a stop valve, preventing flow in either way
when in its central or neutral position. At
M I employ another valve that controls the
flow of water from the receiver H to the hy-
draulic eylinder D through the pipe V and
also the reverse way, but so constructed that
when closed, in either direction, there is a free
flow baeck, in other words, the valve closes in
one direction only and opens automatically
in the other direction if there is a superior
pressure in the vessel to which the valve
opens, as set forth in the Letters Patent,and
application for Letters Patent hereinbefore
referred to. . Tooperate thesevalves Land M I
employ a cord or rope O passing over the pul-
leys ¢ e at the bottom and pulley P at the top.
On the axisof the pulley I’ are twosmaller pul-
leysor wheels T, over which passchains Q'—Q?
to the pulleys or wheels R and S which operate
the valves L and M. The rope O has stops
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automatically at theextreme upper and lower
stroke of the cage A, and these valves are re-

versed to (*h.:mtre the course of the caﬂ'e A

from its mtermr in the usunal manner.
- It is customary in constructing elevators, to
compensate partially the dlf“erence in welght

between the cage A and the piston cm‘ried by
rod E by means of counterweights commonly

suspenc.ed on ropes passing overpulleys, leav-

ing, however, enough excess in favor-of the |,
cage A to cause it to descend without a load.

Tn the present case counterweights are dis-
pensed with by placingthe receiver Il at some
position above the hydraulic cylinder D, the
operation being as follows: Supposing the
cage A to be in the position shown :in.the
drawing or-at the top of its range or-stroke,
and the piston in the hyvdrauliceylinder D to
be at the bottom of-its stroke, then .this cyl-

inder D will Dbe filled “with water: expelled

from the receiver I, and replaced by steam
from the boiler J. Then suppose the valves
M and I. to be reversed so.that the steam

in the receiver II will escape to the atmos-
‘phere, and the water in the-cylinder D be
forced back into the receiverllas the cage A
descends.

Now if the-cylinder D. and re-
ceiver I1 are of like diameter the wewht of
the water thus discharged therein will offer a
constant resistance to the descent of the cage

A, proportioned to.the height of the receiver
II above the cylinder D.

. In this manner I
am. able to counterbalance the cage A to any

desirable extent, and uniformly at.all points
-of-the stroke by the relative positions of the
receiver Il and the hydraulic eylinder D,and

- without providing therefor any mmechanism or
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- providing counterbalances.
the- counterbalancing force is dependent on
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operating detail whatever; also avoiding the

wear,danger of derangement, and expense of

the height of the receiver 1l above the cylin-

“der D, zmd the quantity of water being in the

same proportion.

The amount of |

The cyhnder D is set.in a vertical position
‘as shown in the drawing made with its di-
ameter substantially the same as that of the
receiver I so that the relative level of the

water in the main eylinder D and the receiver

IT will remain the same at all points of the
stroke.
.. IHaving thus described the nature and ob-
jects of my invention, what I claim and de-
sire to secure by Letters Patent, 1s:

-1, In.a hydraulic elevator, in comblnatmn

‘a cage or platform A, a hydmuhc cylinder D

a vapor recelver I of the same diameter as
cylinder D but having a cubical capacity in
excess of said.cylinder D, and a piston work-
ing in the eylinder D, whereby as the piston

‘rises in the eylinder the water rises.the same
distance.in. the vapor receiver H,.and as the

piston descends in said eylinder the water de-
scends accordingly. in the vapor recelver and
the water level in receiver.Il remains a.cer-

tain distance relative to. the piston in cylin-

der D at different points in the latter s stroke,
Sub‘stantmlljy as described. -
2..In a hydraulic elevatm‘ in combmatmn

a cage or platform A, a hydmullc cylinder D
Lprowded with a

plStOIl, a vapor receiver. Il
having a cubical capacity in excess of the

.. cylmder D but of the same diameter as said

cylinder, whereby as the piston rises.in the
cylinder the water rises the same distance in
the vapor.receiver, and as the piston.descends

in the main eylinder the water descends ac-
cordingly in the vapor receiver, and the water

level in receiver H.remainsa certain distance

relative to the piston in eylinder D, in differ-
-ent.points of the latter’s

as described. .
In testimony Wher of 1T h:.—wes herennt{) af-

ﬁxed my signature in the presence of two wit-
nesses.
S COFRA"‘I I. IIALL.
Wltnesses

- ALFRED A. LNOUI%T
WiLsoN D. BN, Jr.
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