(No Model.)
R. T. CRANE.
HYDRAULIC ELEVATOR.

No. 458,223, Patented Aug. 25, 1891,

A et
1;'||l
il
. i E
F Z, i |-;::|l|r-—.,’"\\‘\
TR W
y Vil et
)J|| |I‘1 ! by
= ||||:||i'|1,-:1. iy
f '“‘rl——‘- lll:lllllil i /ﬁ—
e 1= |l1s|l: ! | 1
| “-V\‘L‘I|l| y
=1l D e 4
|| <Z gl
g |\{ | .J|| ll
j I I! )
(1 f;gé‘
| I 4
i
3]

D
6
'Hl : : F b4
N & "

J';y 3 P
’ ‘:m!!‘hm

{mmmum&lﬂlit e

t e

- oyl unmumnm [/

____’////1,,,////_—;—

T TR A
lllﬂlllll—lllllllllllm e




10

15

20

25

30

35

40

45

50

UNITED STATES

PAaTENT OFFICE.

RICHARD T. CRANE, OF CHICAGO, ILLINOIS.

HYDRAULIC ELEVATOR.

SPECIFICATION forming part of Letters Patent No. 458,223, dated August 25, 1891.
Application filed November 3, 1890, Serial No. 370,183, (No modsl.)

To all whom it may concermn:

_Be it known that I, RICHARD T. CRANE, &
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Hydraulic Elevators, which
is fully set forth in the following specifica-
tion, reference being had to the accompany-
ing drawings, in which—

Figure 1 represents a front elevation of a
portion of a hydraulic elevator embodying
my invention; Fig. 2, a detail side elevation
of the same at the upper end of the eylinder;
Fig. 3, a plan section taken on theline 3 3 of
Fig. 1 and on an enlarged scale, and Fig. £ a
detail section with the piston in elevation,
taken on the line 44 of Fig.3 and on the same
scale.

My invention relates to hydraulic 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 andintime forms
a cushion that interferes with the proper ac-
tion of the apparatus.

The invention consistsin a supplementary
pipe connected to and passing through the
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 eclaims
the special improvement which I believe to be
new and wish to secure by Letters Patent.

In the drawings, A represents an upright
lifting-cylinder, broken away centrally, of a
hydraulic elevator,and B the piston which is
fitted therein, with its rod b 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 jonrnaled and whieh
is secured to the end of the piston. Allthese
parts are of well-known construetion and
their operation perfectly well understood in
this elass of elevators. Now it is well known
that air will gradually accumulate within the
cylinder above and below the piston. Water
carries more or less air. In theordinary con-
struction of this cylinder and piston there is
no means of escape for this air, and in time

its volume will becomeso great as toseriously
interfere with the operation of the lifting-
apparatus, resulting in an unsteady jumping
movement of the car. It is the purpose of
the present invention to overcome this diffi-
culty by providing for the discharge of this
accumulation of air. For this purpose I pro-

vide a small pipe E, the lower end of which

is passed down entirely through the piston, so
as to openinto the cylinder-space below. The
pipe is secured in this position and is ex-

tended upward throngh the upper head of.

the cylinder, passing out through a stuffing-
box F, inserted in this ecylinder-head. At one
side of the yoke-frame D is a fastening-loop d,
through which the upper end of the pipe L
passes and by which itis fastened to the said

yoke-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 it must have a vertical movement with
the latter. The upper end of this pipe is
connected with a tank orreservoir G. It 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 is
shown as composed of an upper section H,
which is an ordinary pipe and therefore sta-
tionary,andaflexiblesectionI,of rubberorany
other flexible tubing, which is joined at one
end tothe pipe E and at the other to the outer
end of the pipeI. 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, in which the upper portion of the pis-
ton and pulley is shown in dotted lines. The
flexible tubing may compose the entire con-
nection between the piston-pipe and tank, if
desired, and in any event it must be of suffi-
cient length to provide for the entire stroke
of the piston. 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 compaved with the area of the
supply and discharge to the cylinder, and
therefore the escape of water from one side
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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lief-pipe there can be no permanent accumu-
lation of air above or below the piston, for as
the air is of less specific gravity than the wa-
ter and Dboth are under substantially the
same pressure the air will escape up through
the pipe, rising up through the water for this
purpose, and so the bad elfectof air gathering
in the ecylinder 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-cylinders. 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 in. other particulars there
may be modifications in the construction 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 construetion
herein shown and described.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a hydraulic elevator, the piston of
the lifting-¢ylinder, 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, whereby the aceumulation
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of air below the piston is driven out, substan-
tially as and for the purposes specified.

2. In a hydraulic elevator, the upright or
lifting cylinder A, in combination with its
piston B, air-pipe E, having its lower end
passed through the piston and connected
thereto,and with perforations ¢ above the pis-
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 E, set into
and through the piston and moving pack 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 speclﬁed

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-pipe
E,passing through the piston and out thr ough
the cylinder- head and a loop-fastening d, at—
tached to the yoke frame and securing the
upper end of the pipe thereto, substantial]y
as and for the purposes specified.

RICHARD T. CRANE.

Witnesses:

CARRIE FEIGEL,
A. M. BEsT.

35

40

45

50

55




