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UNITED STATES

PAaTENT OFFICE.

MILAN C. BULLOCK, OF CHICAGO, ILLINOIS.

HYDRAULIC LIFT.

SPECIFICATION forming part of Letters Patent No. 580,154, dated April 6, 1897.

Application filed Avgust 15, 1895,

To all whom it may concerrn:

Be it known that I, MinLAN C. BULLOCK, of
Chicago, in the county of Cook and State of
Illinois, have invented certain new and use-
ful Improvements in Hydraulic Lifts; and 1
do hereby declare that the following isa full,
clear, and exact description thereof, veference
being had to the accompanying drawings,
and to the letters of reference marked there-
on, which form a part of this specification.

This invention relates to improvements in
devices for lifting or the like of thatkind in
which a cylinder containing a piston is em-
ployed as a means of applying the actuating
power, and more particularly to a novel form
of such device in which pressure is directly
applied to the piston by means of water and
pressure is transmitted to the water through
the medium of compressed air.

A device embodying my invention is more
particularly adapted for usein machine-shops
and foundries for handling heavy pieces of
metal, but it is equally adapted for hoisting
wherever a portable apparatus for such pur-
pose is needed.

In theaccompanying drawings, illustrating
my invention, Figure 1is a view in central
axial section of alifting apparatusembodying
an approved form of myinvention. Fig. 2is
an external side elevation thereof. Fig. 3 is
a plan view thereof. TFigs. 4 and 5 are detail
sections illustrating ehanged positions of the
valvethereof. Fig. 6isa detailsection taken
on line 6 6 of Fig. 3. Fig. 7is a detail see-
tion illustrating a more simple form of my
apparatus embodying the main features of
my invention.

As shown in said drawings, Figs.1 to 6, A
indicates a water-cylinder which is closed at
its upper and lower ends and contains a pis-

‘ton B, attached to a piston-rod C, which latter

extends through a stuffing-box A’ in the lower
head of the cylinder and is provided at its
lower end with a hook ¢ or other means of
attachment to the load to be lifted.

D indicates a closed water and air chamber
which is attached to the cylinder A and in
this instance is of annular form and sur-
rounds the cylinder A, the same being formed
by an annular external wall cast integral
with the cylinder-wall and joined to the same

atitsbottom. The cylinder and chamber are

Serial No. 559,354, (No model)

closed by a common head E, which is shown
as provided with a strong eye e, by which the
apparatus may be supported from an over-
hanging support. The tank D is connected
at its bottom with the cylinder A by passages
d and ¢ and an intervening valve through
which water contained in the tank may pass
to the lower end of the cylinder beneath the
piston therein.

¥ indieates an air-supply pipe through the '

medium of which air under pressure may be
supplied to the tank D above the water there-
in, the intent being that the air-pressure act-
ing on the top of the water in the chamber
will force the same therefrom into the eylin-
der beneath the piston, and thus lift the lat-
ter with the load attached to the piston-rod.
The said air-pipe ¥ will be connected with
any suitable source of air-supply, such as an
air-pump operated by a suitable motor.

The chamber D is provided with an air pas-
sage or port d?, through which air may enter
the chamber or may be allowed to escape to
permit water to flow from the cylinder back-
wardly into the chamber, and thus allow the
descent of the piston. In connection with
the air-supply pipe will be provided a suit-
able valve, herein shown in the form of a ro-
tating plug-valve, by which air may be admit-
ted to and be allowed to escape from the
chamber, as desired. The cylinder A is pro-
vided at its top with an exhaust-port a for the
air which must necessarily escape when the
piston rises.
tween the chamber and cylinder with a valve
H, herein shown as having the form of a ro-
tating plug-valve, by means of which the pas-
sage of water backward from the cylinder to
the chamber D may be cut off, thereby lock-
ing the piston and the load from descending
when the valve is closed, it being obvious
that any descent of the piston will be impos-
sible except when the valve is open.

Thevalves G and Hillustrated are of special
form, and they are actuated by a single actu-
ating device, so that both may be moved fo-
gether in the operation of the apparatus.
These valves, as shown in the drawings, are
constructed as follows: First referring to the
valve G, the same is constructed to control
not only the passage of air froin the air-sup-
ply pipe ¥ to the chamber D and its exit from
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said chamber, but to also control the exhaust | ' to the top of the cylinder, while the air

air-passage a, and for this purpose the same
is made as follows: Said valve, as clearly
shown in Figs. 3 and 6, is located within a ¢y-
lindric casing E', formed on the top of the
casing B and closed at its outer end by means
of a gland E?, between which and the end of
the valve-plug G islocated a suitable packing
¢' to prevent the escape of air from the valve.
The plug is provided with a valve-stem g,
which extends outwardly through the pack-
ing ¢’ and gland E?and has connected with it
an actuating-lever G, preferably extended to
form a handle by which it may be actuated.

In the plug G is an axial passage g', con-
necting with a transverse passage ¢°, which
is arranged in the same plane with the air-
exit opening « of the cylinder and the port d*
of the chamber and is adapted for communi-
cation with said exit-opening and port when
the plug is turned to the proper positions for
this purpose. The passage ¢’ extends to the
inner end of the plug, and the casing E? at
such inner end of the plug has an exit-open-
ing ¢’ to allow the escape of air. - It follows
from this construction that when the plug is
turned to bring the radial passage g® opposite
the port a the top of the cylinder will be
brought into communiecation with the outer
air, as seen in Figs. 1 and 6. The said pas-
sage g*is also adapted to establish communi-
cation of the chamber with the open air
through the port d? when the plug is turned
into the proper position for this purpose, as
seen in Fig. 5. The valve-plug G isalso pro-
vided with a groove g3, extending part way
around the same and adapted to form a pas-
sage for air from the air-pipe F to the port d?
or to the port a, as desired.

The operation of the valve G thus made is
as follows: When it is desired tolift the load,
the piston B being at the bottom or lower
part of the cylinder A, the valve is turned to
bring the passage g* opposite the port a, at
which time the grooves ¢g® will be in commu-
nication with the passage d? as clearly seen
in Fig. 1. Air will now pass from the sup-
ply-pipe F to the chamber D and will act to
force the water therefrom into the cylinder
A beneath the piston thereof, and thus raise
said piston. As the piston rises air in the
upper partof the cylinder A will escape there-
from through the port ¢ and passage ¢° of the
valve-plug. The load having been lifted to
a desired point, if it now be desired to stop
the influx of air the plug G is turned to bring
the passage g® opposite that part of the valve-
casing between the ports ¢ and d?, at which
time both of said ports will be covered or
closed by the parts of the plug at either side
of said radial passage, as clearly seen in Fig.
4. If itnow be desired to lower the load, the
plug G is farther turned, so as to bring the
passage g?opposite the port d?and to bring the
groove g° in communication with the port a.
In this position of the plug, as seen in Fig.

within the chamber D will escape therefrom
through the port d? and passage g® to the
outer air, the water being forced out of the
cylinder A and into the chamber D as the
air escapes from said chamber. The piston
will of course descend under the action of
the load by merely permitting the escape of
air from the chamber without air-pressure
above the piston, but its movement is has-
tened by admitting air-pressure to the top of
the piston. To now refer to the lower or
locking valve H, the same consists of a plug
which is provided with a transverse passage

1 and a groove or passage which exten
hand a g ge I, which extends

partially around the circumference of the
same and ‘into which the passage i extends.
Said valve-plugis mounted in a cylindric seat
formed in the metal of the cylinder, and the
passage d leads from the chamber D to the
valve-seat, and the other passage d' leads
from said seat into the bottom of the cylin-
der. The valve is placed in position to per-
mit the passage of water from the chamber
to the cylinder by so turning it that the end
of the passage h is opposite the passage d,
while one end of the groove A’ communicates
with the passage d'. This position of the
plug is shown in Fig. 1. If it be desired to
cut. off communication between the chamber
and cylinder, so as to positively lock the pis-
ton from descending under the weight of the
load, the valve is turned to bring the end of
the passage h between the passages d and d/,
at which time the surface of the plug at both
sides of said passage H will cover the pas-
sages d d', as seen in Fig. 4. If it be now
desired to lower the load, the plug H is fur-
ther turned, as seen in Ifig. 5, to bring the
passage % in connection with the passage d,
at which time water may pass from the eyl-
inder to the said chamber.

By the special construction deseribed in the

70

75

8o

85

90

95

10§’

I10

two valve-plugs G and H they are adapted to
be placed in position for proper coaction by

an equal extent of angular movement, and in
order that both may be actuated at the same
timethelower plug His provided with an actu-
ating-lever H', which is connected with an
actuating-lever G’ by a connecting-rod 1. By
so connecting and constructing the valves the
advantage is gained that both valves may be
moved for controlling the action of the piston
by actuating one movable part, such as the le-
ver G'. The simultaneous action of the two
valves will be readily understood by inspec-
tion of Figs. 1, 4, and 5, from which it will be
seen that by turning both valves in the same
direction from the position shown in Fig. 1
they will first be brought into position for
stopping the npward movement of .the piston
and locking it from. further movement, and
thereafter for permitting downward move-
ment of the piston through the outward escape
of air from the chamber D and the back-
ward flow of water from said cylinder to the

5, air under pressure will pass from the pipe | chamber.
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It will of course be understood that where
the hoisting device is suspended from an ele-
vated support or is for other reason inacces-
sibleto the operator a suitable connection may
be made by chains or otherwise for actuating
the valves from the point at which the op-
erator may be stationed. It will be under-
stood, moreover, that in a machine-shop a
number of such hoisting devices may be lo-
cated at different points and branch air-pipes
may lead thereto from a common supply-pipe
receiving air under pressure from an air-coms-
Moreover, the air-supply

flexible pipe or hose, thus enabling the same
to be moved or shifted from place to place as

_desired.

While the special construction illustrated
in Figs. 1 to 6, as above described, has im-
portant advantages in point of cheapness and
simplicity of construction and ease of manipu-
lation and management, yet certain of the
main parts or features of my invention may
be embodied in other forms of apparatus em-
bracing fewer parts than illustrated in said
figures. To illustrate what is here meant, I
have shown in Fig. 7 a form of hoisting de-
vice much more simple than that shown in
the other figures. In thisinstanceacylinder
A and chamber D are employed, which are

arranged in the same manner as hereinbefore

described and are closed by means of a single
head E. In this instance a passage J is pro-
vided between the cylinder A and chamber
D, which passage is without any valve, so that
itisalways open. I in this case indicates an
air-supply pipe which is connected with a
valve-casing K, which ecasing is connected
with the chamber D by a pipe k and is pro-
vided with an air-exit passage k'. Within
the valve-casing is provided a plug L, having
a transverse passage /, which is made of con-
siderable width at the side of the plug adja-
cent to the pipe %, so that the passage will
always remain in communication with the
pipe when the plug is turned or oscillated.
The small end of the passage [ may, by the
turning of the plug, be brought into connec-
tion with the pipe F or air-escape passage %’
at will, so that by turning the plug air may
either be delivered under pressure to the
chamber D or may be allowed to escape there-
from. A yokeL',attached to the valve-plug
L and provided with hanging ropes?' /', offers
a convenient means for turning or actuating
the valve. To permit the escape of air from
the upper end of the eylinder and its admis-
sion thereto, a small relief-passage M is made
in the cylinder-head E. The operation of
this device is practically the same as that be-
fore described. In this instance, however,
there is no locking-valve for holding the wa-
ter within the cylinder A, so that descent of
the load when stationary is prevented solely
by the air-pressure within the chamber, which
latter is maintained by the closing of the air-

valve L. In this instance, moreover, the de-
scent of the load is permitted merely by the
escape of air from the chamber D through the
escape-passage k', and no air is forced into
the top of the eylinder, air at such time en-
tering through the ports m, so as to prevent
formation of a vacuum in the upper end of
the cylinder. This form of apparatus, while
useful for many purposes, is not as advan-
tageous as that shown in Figs. 1 to 6, for the
reason that anyslight leakage of air from the

chamber D will result in the gradual descent

of the piston under the weight of the load as
the air escapes.

Among the many important advantages
gained by the employment of water-pressure
as a means for directly actuating the piston
of alifting or power-applying device, together
with air-pressure as a means for transmitting
pressure to the water, is that the irregularity
of action, due to the elastic character of air,
is in such case largely eliminated, inasmuch
as no movement of the load can take place
without the passage of water from the cham-
ber D to the eylinder A, or vice versa, thereby
giving steadiness of movement in the start-
ing and stopping of the parts and at all other
times. A special advantage is gained by the
use of a locking-valve between the water-
cylinder and the chamber, for the reason that,
water being incompressible and it being much
easier to make valves water-tight than air-
tight, the piston may be positively locked by
such valve at any point without liability of
its descending by leakage past the valves un-
der a heavy load.

I claim as my invention—

1. A portable hoisting apparatus, compris-
ingawater-cylinder and a closed air-chamber,
which are rigidly attached together, are con-
nected by a water-passage at their lower ends,
and are provided with a common supporting
means, a piston in the eylinder provided with
a piston-rod which protrudes through the
lower head of the cylinder and is provided
with load-attaching means, and an air-supply
pipe connected with the top of the air-cham-
ber, said air-chamber having an exhaust-pas-
sage opening from its top into the open air,
and means for controlling the said air-supply
pipe and exhaust-passage, substantially as de-
scribed. :

2. A portable hoisting apparatus, compris-
ing awater-cylinder and a closed air-chamber,
which are rigidly attached together, are con-

‘nected by a water-passage at their lower ends

and are provided with a common supporting
means, & locking-valve in said passage con-
necting the ¢ylinder and air-chamber, a pis-
ton in the cylinder provided with a piston-
rod which protrades through the lower head
of the eylinder and is provided with load-
attaching means, and an air-supply pipe con-
nected with the top of the air-chamber and
provided with a controlling-valve; said air-
chamber having an exhaust-passage opening
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from its top into the open air, and also pro-
vided witha controlling-valve, substantially
as described.

3. A portable hoisting apparatus, compris-
inga water-cylinder and a closed air-chamber
which are rigidly attached together, are con-
nected by a water-passage at theirlowerends,
and are provided with a common supporting
means, a locking-valve in said passage con-
necting the cylinder and air-chamber, a pis-
ton in the cylinder provided with a piston-
rod which protrudes through the lower head
of the cylinder and is provided with load-
attaching means,an air-supply pipe connected
with the top of the air-chamber; said air-
chamber having an exhaust-passage which
opens from ifs upper end into the open air,
and meansfor controlling said air-supply pipe
and exhaust-passage having operative con-
nection with said locking-valve, whereby all
of said passages may be simultaneously
opened or closed, substantially as described.

4. A portable hoisting apparatus compris-
inga water-cylinderand a closed air-chamber,
of annular form, which surrounds the said
cylinder and is connected at its bottom with
the bottom of said water-cylinder by a water-
passage, said cylinder and air-chamber being
provided with common supporting means, a
piston in the cylinder provided with a piston-
rod which protrudes through the lower head
of the cylinder and is provided with load-
attaching means, and an air-supply pipe con-
nected with the top of the air-chamber having
an exhaust-passage opening from its top into
the open air and also provided with a eon-
trolling-valve, substantially as described.

5. The combination with a cylinder pro-
vided with a piston and piston-rod, of a closed

chamber communicating at its lower end with 40
the cylinder, a locking-valve in the passage
between the chamber and cylinder, an aif-
supply passage connected with the top of the
chamber, an air-exit passage also communi-
cating with the top of the chamber, an air-
exit port in the top of the cylinder, a single
valve controlling the said air-supply and air-
exit passages and a connection between said
valve last mentioned and said locking-valve
by which both of said valves may be moved. so
together, substantially as desecribed.

6. The combination with a cylinder pre-
vided with a piston and piston-rod, of an air-
chamber, a passage connecting the bottom of
the air-chamber with one end of the cylinder, 5§
arotating plug-valve for controlling said pas-

sage, sald plug-valve being pr0v1ded with a
transverse passage and a circumferéntial
groove or recess communicating therewith,
an air-supply pipe, air-exit passages leading
from the top of the air-chamber and from the
said cylinder, a plug-valve for controlling the
said air-supply passage and exit- passa%es
containing an axial passage leading radially
through the side of the plugand a cu'cumfer-
enmal groove in the same plane therewith
and means connecting said valves with each
other by which they may be moved together,
substantially as described.

In testimony that I claim the foregoing as
my inventionI affix my signature, in presence
of two witnesses, this 19th day of June, A. D.
1895.
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MILAN C. BULLOCK.

Witnesses:
C. CLARENCE POOLE,
ALBERT H. GRAVES.




