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To all whom it may conceri: o

Be it known that T, WiLriam E. HALE, of

Chicago, Cook county, Illinois, have invented
certain Improyements in Hydraulic Engines,
of which the following is the gpecification.

My invention relates to that class of water-

engines usually employed for elevators, in

the pressure of water from a supply-reservolr
and in the other direction by the weight of the
load while the water circulates fromend to end
of the eylinder; and my invention consists in

means, fully desceribed hereinafter, whereby to-

 permit a ready circulation of the water when
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: all connection with the supply is cut off.

opposite end from that shown in Fig. 2.

In the drawings, Figure 1 is an elevation in

part-section, showing my invention as applied

to a hydraulic engine having a horizontal cyl-
inder. Fig. 2 isa seectional elevation of a ver-

tical-cylinderengine embodying my invention.
‘Fig. 3 is a sectional elevation of a vertical cyl-

inder-engine receiving the motor-fluid at the

In hydraulic engines used for elevators 1t is
common to circulate the water from one side

of the piston totheother asthe piston is moved

either out or in, according to the structure, by
the weight of the load, the circulating-channel,
either in the cylinder or exterior eircnlation-

pipes, being in communication with the motor-
fluid under pressure. . This communicationin
~ the described engines is essential, as the pis-

‘ton-rod on one side of the piston contracts the
water-space at such side, so that the water in

the larger space on tlie opposite side cannot be
transferred, while the water from the piston-

. rod side will not fill the opposite space, and a

partial vacuum would result upon any trans- |
fer. The communication with the source of-

supply affords opportunity for the escape of

~ water from one side of the piston and supplies

45

"site direction,

the deficiency if the circulation isin the oppo-

" Toavoid the necessity of maintaining the
water in the cylinder under constant pressure
from the source and yet permit a free circula-

tion, I construct thevalvedevice, of any suita-
- Dble kind, so as to close the supply-pipe when

the piston is moving under the load and the

| munication between the water-circulating pas-
gage and a separate open tank, so that the wa-
ter required to supply the deficiency, or which
is in excess, may pass freely between the tank
and the cylinder. ' . 55
When the cylinder is horizontal, as shown
in Fig. 1, and the water from the supply-pipe .
A aets upon the outer or piston-rod side of the
piston B to forece it to the opposite or Inner
end, S, of the cylinder C, the communication 60
is made with the tank T (which may be the
usual.discharge-tank) through a pipe, a, com-
municating with the end of the cylinder from
which the water is discharged when the load

| islifted. This pipe ¢ dips below the waterin 65 ..

the tank, and the water will have a free pas-
‘sage to the cylinder when there is any defi-
ciency within the cylinder—as, for instance,
when the valve D is in the position shown 1n
Fig. 1 and the water is circulating from the 7o
forward to the rear end of the cylinder—the
volume in front of the piston diminished by

| the displacement of the piston-rod being in-

sufficient to supply the space at the rear. Un- -
der these conditions the water will be drawn 75
and will rise freely from the tankinto the cyl-
inder. . SO

In Fig. 2 the invention is illustrated in con-
nection with a vertical-cylinder machine,where
‘the weight of the load depresses the pistonand 8o
the pressure of water from the supply-pipe A
lifts it. In this case the pipe a extends toand
communicates with the upper or discharge end
of the eylinder, and when the water circulates,
on the descent of the piston, through the pipes 85
G H and valve-case I, permits the exeess from =
below the cylinder to pass to the tank.

In Fig. 3 the vertical-cylinder engineis con- ,
structed to lift the load under pressure on the
top of the piston,-the load lifting the piston. go
Tn this case, also, the discharge end of the ¢yl-
inder communicates with the tank through the
pipe «, and the tank supplies the deficiency
when the water from above passes below the
piston as the load lifts the latter. 05
-~ In each case there is a free communication
between the water-tank and the cylinder, and
the water to supply any deficiency within the
‘eylinder or any surplus therefrom passes auto-

50 water is circulating; and L also provide a com- | matically from or to the cylinder without the 100




without the necessity of providing any remedy éexteﬂdiéng;fmm%teé discharge end of the.cylin- = :

: : : H LT T S T I
....................................................................
.......................................

IHSGICHIHO pack theplswnd dplstonnd for thepmposesetforﬁ;h

o derand water flow downward past the piston | charge pipes,and valve,andapipeindependent 1
- towhen the engine is ab rest if the lower end be | of said supply, circulating, and discharging 45 =
oo oiopen, as s the case when the pipe @ commu- | pipesand extending from the dischargeendof @
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o owaterds in circulation, and that in the tank ( 5. In a hydraulic elevator, a c¢ylinder con- 1

. deseribed. - o - CHsrLEs BE. Fosrer,
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