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To all whom it may concern:
Be it known that I, RicHARD T. CRANE, a

citizen of the United States, residing at Chi-
cago, 1n the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Hydraulic Elevators, which
1s fully set forth in the following specifica-
tion, reference being had to the accompany-
ing dra,wmfrs 1n whlch-——

I‘lﬂ'me 1 Jepresents a front elevation of a
portwn of & hvdmuhc elevator embodying

-my invention; Flt, 2, a detail side elevation
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of the same at the upper end of the eylinder;
Iig. 8, a plan section taken on theline 3 3 of
Fig. 1 and on an enlarged scale, and Fig. 4 a
detail section with the piston in elevation,
taken on the line440f Fig.3 and on the same
scale. |

My invention relates to hydraulie elevators
of any ordinary and usual construction, and
has for its object the relief of the lifting-cyl-
inder from air which gradually accumulates
above and below the piston andinfime forms
a cushion that interferes w1th the propel a.c-
tion of the apparatus.

The invention consistsin a supplementary

pipe connected to and passing through the
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piston, by which the air is discharged.
I will proceed to describe the construction
and operation of so much of a hydraulic ele-

‘vator embodying my invention as is neces-

sary to an understanding of the latter, and
will then point out more definitely in claims
the special improvement which I believe to be
new and wish to secure by lLetters Patent.
In the drawings, A represents an upright
lifting-cylinder, broken away centrally, of a
hydraulic elevator,and B the piston which 1s
fitted therein, with 1its rod & passing out
through the upper head of the cylinder, as
usual. A pulley C is mounted on the upper
end of the piston-rod by means of a yoke-
frame D, in which it is journaled and which
is secured to the end of the piston. Allthese
parts are of well-known construction and
their operation perfectly well understood 1n
this class of elevators. Now it is well known
that air will gradually accumulate within the
cylinder above and below the piston.
carries more or less air. In theordinary con-

struction of this eylinder and piston there is
no means of escape for this air, and in time |
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! its volume will becomesogreat as toseriously

interfere with the operdtlmi of the lifting-
apparatus, resulting in an 11n:>teady;|ump1nﬂ'
movement of the car. 1t is the purpose of
the present invention to overcome this diffi-
culty by providing for the discharge of this
accumulation of air. Forthis purpose I pro-

vide a small pipe E, the lower end of which

is passed down ent1rel3 through the piston, so
as to openinto the cylinder- Sp‘me below. The

pipe is secured in this position and 1s ex-
tended upward through the upper head of

the cylinder, passing out through a stuffing-
box I, inserted in this cylinder- ‘head. At one
side of the yoke-frame D is a tastening-loop d,

through which the upper end of the pipe E
passes and by which itis fastened to the said

voke-frame and so will move up and down.

with the piston, for it will be understood, of
course, that as the yoke is secured to the pis-
ton 1t must have a vertical movement with
the latter. The upper end of this pipe is

connected with a tank or reservoir G. 1t will

be understood that this connection must be
flexible, either wholly or in part, to accom-
modate the vertical movement of the piston

and pipe carried with it.
In the drawings the connecting device lb

shown as composed of an upper section H,

which is an ordinary pipe and therefore Sta-
tionary,andaflexiblesectionl,ofrubberorany
other flexible tubing, which is joined at one
end to the pipe E and at the other to the outer
end of the pipe H. Obviously this section of
flexible tubing will accommodate the vertical
movement of the piston and its pipe without
deranging the connections, as illustrated in
Fig. 1, 1n “which the upper portlon of the pis-
ton and pulley is shown in dotted lines. The
flexible tubing may compose the entire con-

desired, and in any event it must be of suffi-
clent 1enﬂth to provide for the entire stroke

of the plthll The pipe E is also provided

with a number of perforations e above the

piston. The area of this pipe is also exceed-

ingly small as compared with the area of the
supply and discharge to the cylinder, and

therefore the escape ot water from one side
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- nection between the piston-pipe and tank, 1E |
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of the piston to the other will be so slight as

not to materially affect the operation of the
motor. Now itis apparent that with this re-
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ter and both

lief-pipe there can be no permanent accumau-
lation of air above or below the piston, for as
the air 1s of less specific gravity than the wa-
are under substantially the
same pressure the air will eseape up through
the pipe, rising up through the water for this

purpose,and so the bad elfectof air gathering
in the cylinder will be obviated. It will be

understood, of course, that the exhaust is ar-
ranged with this cylinder in the usual way
with upright elevator-eylinders. This sup-
plementary discharge or relief pipe may be
connected with the tank or reservoir com-
monly used with this kind of apparatus or

with any special tank or reservoir adapted to

the purpose, and 1n other particulars there
may be modifications in the construection and
arrangement of the devices, and for this rea-
son I do not wish to be understood as limit-
Ing my Invention to the precise construction

.hereln shown and described.

Having thus deseribed myinvention, what
I claim as new, and desire to secure by Letters

Patent, i1s—

1. In a hy draulic elevator, the piston of

the lifting-cylinder, in combination with a
relief—pipe connected to and passing down
through the piston and arranged to slide back
and forth in thecylinder-head with the move-
ment of the piston, wherebv the acecumulation |

453,923

of air below the piston is driven out, substan-
tially as and for the purposes specified.
2. In a hydrauliec elevator, the upright or

lifting cylinder A, in combination with its

piston B, air-pipe K, having its lower end
passed through the piston and connected
thereto,and with perforations e above the pis-
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ton, tank G, and a connecting pipe or tube

between the said air-pipe and tank either
wholly or in part flexible, substantially as
and for the purposes specified.

3. The piston B of the upright lifting- cyl—
inder,in combination with the pipe L, Set into
and through the piston and moving back and
forth therewith, the tank G, pipe H, and flexi-

ble tube I, connecting said pipe H and the

upper end of the air-pipe E, substantially as
and for the purposes spemﬁed

4. The piston B of the lifting-cylinder, in

combination with the pulley yoke-frame D on
the upper end of the piston-rod, the air- -plpe
E, passing through the piston and out through
the cylinder- head and a loop-fastening d, at-
tached to the yoke frame and securing the
upper end of the pipe thereto, substantially

as and for the purposes specified.

RICHARD T. CRANE.

VWithesses: |
CARRIE FEIGEL,
A. M. BesT.
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