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This invention relates to improvements in hy-
draulic: jacks with filling means.

An object of the present invention is the pro-
vision of 5 portable hydraulic jack which 'is
capable of operating in any position.

Another- object is the provision of a hydraulic
jack to be used in tools which may be operated
in any pesition, that is, upside down or right side
up or at any angle to the vertical,

There -are- many tools on the market which
would be much simpler to operate if it were pos-
sible to-use a hydraulic jack in them as a power
unit. However, -this has not been possible up
to the present time sinee there has not been a
jack available which could operate in any posi-
tion. " For example, there is a heavy cable cut-
ter known-as a “bull cutter.” This cutter is ac-
tually a heavy pair of shears with very long
handles in order to provide as much leverage as
possible to cut through metal cables or bars.
The tool is cumbersome or very difficult to. op-
perate but it has not been possible to use a hy-
draulic jack to operate cutting blades since the
-cutter is used in all positions and no jack has
been available which would work upside down.
There are many other tools in the same state as
the bull cutters.

It is the main object of this invention to pro-
vide a jack which may be used in different types
of tools. Furthermore, this jack can be made
very small so that it can be used in compara-
tively small tools. The jack consists of .a pair
of cylinders, -a piston in each cylinder, a piston
rod conneeted to one piston and extending
through the end of the cylinder, a pump con-
nected to each of the cylinders, a hydraulic fluid
filling the space between the pistons and through
the pump, and means for constantly exerting
pressure on the piston opposed to the one with
the connecting rod. ‘With this arrangement, the
jack may be turned upside down and the means
for exerting pressure on the piston opposed to
the one with the connecting rod, keeps the pump
supplied with the hydraulic fluid.

Examples of this invention are iliustrated in
the accompanying drawings, in which,

‘Figure 1 is a vertical section through the port-
able hydraulic jack with the base thereof shown
in full,

Figure 2 is-a vertical section through the base
alone, :

Pigure 3 is a plan view of the base,

Figure 4 is-a horizontal section taken on the
line 4—4 of Figure 2,

Figure'5 fllustrates an alternative form of the
invention, partly in section, .
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“Figure 6 is a plan view of the base of the jack
shown in Figure 5, and

Figure7 illustrates the use of the jack in. a pair
of cutters.

Referring particularly to Figures 1 to 4 of the
drawings, 10.is a base having a reservoir cylinder
I I-mounted thereon. A working eylinder 12 is
also mounted on the base within and spaced from
the sides of the reservoir cylinder, the space be-
tween said cylinders forming a reservoir 13. A
common cap 14 covers. the outer ends of these
cylinders.

A piston 18 is mounted in the reservoir cyl-
inder and is slidable on the working cylinder.
This piston may be provided with a packing ring
19 to prevent liquid from leaking between it and
the outer and inner cylinders. A spring 2t lying
between the cap 14 and the piston normally urges
the latter towards the base.

A working piston 25 is mounted. in the cylinder
12 and has a piston rod 26 connected thereto
and extending outwardly from the cylinder
through the cap f4. A -sealing ring 27 may be
provided in the cap for preventing fluid from
passing therethrough around the piston rod.
Spring means is provided either inside or outside
the working cylinder for normally urging the
piston 25 towards the base. In this form of the
invention, a spring 29 is provided in the eylinder
between the piston and the cap for this. purpose.

The base 18 is provided with a supply passage
84 which extends downwazrdly from the reservoir
I3 to a horizontal main passage 35, having a
check valve 36 therein normally pressed by a
spring 37 against a seat 38 located near the ver-
tical passage spaced from the valve 36. Another
check valve 40 is loecated in the passage 35 and
is.normally pressed against a seat 41 by a spring
42. A vertical pressure passage 44 extends from
the. horizontal passage on the side of the valve
40 remote from the valve 3§ to the working cyl-
inder 12. The spring 37 lies between the valves
36 and 40, while the spring 42 lies between. the
latter valve and another valve 41 normally held
against a-seat 48 by a plug 48 which is threaded
into an enlarged portion .58 of the passage 35
and-extends outwardly. from the side of the bage
where it is provided with a handle 5i by means.
of which it may be turned. The plug is pro-
vided with a.reduced tip. 52 bearing against the
valve 41. A return passage. 55 extends from the
enlarged. portion 59. of the horizontal bassage
upwardly at an:angle and opens into the reser~
voir 3. ’ .

A bump passage 59 extends from the portion.of
the passage 35. between the valves 36-and 40. to-.




2,618,929

wards the side of the base and leads to a piston-
type pump 69 carried by said base, sald pump
having a plunger arm 6! by means of which it is
operated.

A hydraulic fluid 65 fills the space between the
pistons 18 and 25 through the pump €8. In other
words, this fluid fills the reservoir beneath the
piston 18, vertical passage 34, horizontal passage
35, to the valve 41, passage 59, pump 69, passage
44, and the space between the piston 25 and the
base.

Suitable means is provided for filling cr replen~
ishing the system with the hydraulic fluid. In
this example, a plug 10 is threaded into the base
in line with the passage 34 and has a tapered
valve section 71 at its inner end which is adapted
to close off said passage at the point where it joins
the horizontal passage 35. The plug is formed
with a head 18 at its outer end having an inter-
nally-threaded cylindrical recess T8 formed
therein and cpening outwardly through the head.
A feeding passage 18 extends longitudinally of the
plug and communicates at its inner end with the
passage 35 and at its outer end with the recess
75. A check valve 19 is provided in this passage,
said valve permitting fluid to move inwardly in
the passage but nct cutwardly. The recess 78 is
adapted to receive the threaded end of a can (not
shown), containing fluid to ke added to the sys-
tem. The plug is normally screwed outwardly to
free the valve 11 from the passage 34 so that the
latter is in communication with the passage 85.

A pressure relief valve may be provided for this
jack. TFor example, 2 horizontal passage 3 may
extend outwardly through the base froim the por-
tion of the passage 35 between the valves 48 and
47 to the side of the base 8. A pressure relief
valve 81 is normally pressed on to a seat §2 formed
in this passage by means of a spring 83 extending
between said valve and plug 84 threaded into the
outer end of the passage. The tension on the
spring may be adjusted by turning the plug in or
out of the passage. A vertical passage &6 extends
upwardly from the passage 88 to the reservoir 685,
said passage 86 communicating with the passage
80 between the pressure valve and the plug 84.

When it is desired to move the piston rod 28
outwardly from its eylinder, the pump 68 is oper-
ated. On the suction stroke of the pump, fluid is
drawn from the reservoir downwardly through
passages 34, 35 and 59, the check valve 38 allowing
this to take place. On the pressure stroke of the
pump, valve 8§ is closed and the fiuid moves along
the passages 58, 35 and 44 into the working cyl-
inder 12 against the piston 25. The check valve
40 permits this, but it traps the fluid in the work-
ing cylinder, the passage #4, and the portion of
the passage 35 between it and the valve 47, which
is normally seated. This forms a hydraulic lock
to prevent the piston rod from being moved back
into the eylinder. The pump is operated until
the piston rod has been moved outwardly as far
as desired. As the spring 21 constantly presses
the reservoir piston {8 against the fluid in the
reservoir, this fluid is available to the pump re-
gardless of the position of the jack. In other
words, the jack may be turned upside down with-
out affecting its operation.

When it is desired to move the piston rod 28 into
the working cylinder, the plug 49 is turned by
means of the handle Bl to allow the valve 47 to
move off its seat. When this takes place, pres-
sure on the piston rod and/or the spring 29 moves
the piston 26 downwardly in the cylinder to force
the fiuid out through the passages 44, 85 and 55
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back into the reservoir. When the piston is at
the bottom of this cylinder or has moved inwardly
thereof as far as desirved, the plug 49 is turned to
move the valve 47 back on to its seat.

If the pressure on the fluid in the werking cyl-
inder goes above a predetermined point, the relief
valve 81 opens to permit fluid to return to the
reservoir until the pressure drops below said point.

Figures 5 and 6 illustrate an alternative form
of the invention. In this case, the working cylin-
der (2¢ is located outside the reservoir cylinder
fig. These cylinders are mounted on a common
base 18a¢. In this example, a supply passage 34a
extends from the reservoir cylinder to the passage
35a in the base beneath the working cylinder.
Similarly, a return passage 55a extends from the
portion 58¢ of the passage 35a to the reservoir cyl-
inder.

The alternative of Figures 5 and 6 functions in
the same manner as the jack illustrated in Figures
1 to 4, but it is not as compact as the latter.

TFigure 7 illustrates a use of the jack. A hy-
draulic jack A of the type illustrated in Figure 1
is mounted within a support 99 having cutting
blades 8{ pivotally mounted cn its outer end.
The inner ends of these blades are connected by
links 92 to a head 83 carried by the outer end of
the piston rod 28. A handle 93 projects down-
wardly from one side of the support 99, while a
corresponding handle 84 is pivotally mounted at
85 on the support and is connected adjacent its
pivot point to the plunger 61 of the pump of the
jack.

This tool is grasped by the handles 93 and 984,
and the latter is swung back and forth on its pivot
to actuate the pump of the jack. This forces the
rod 286 outwardly to move the cutting edges of
the blades 8i towards each other. When the
handle 5{ of the plug 48 is turned, the spring 29
forces the piston rod inwardly to move the cutting
edges of the blades away from each other. If a
larger spring is required than will fit within the
working cylinder (2, a tension spring may be lo-
cated between the cap 14 of the jack and the head
83. This cutting tool may be operated in -any
position. In other words, a person standing up
can cut a cable or bar lying on the ground. This
is made possible by the jack A.

‘What I claim as my invention is:

1. A portable hydraulic jack which may be used
in any position, comprising a base, a reservoir
cylinder mounted on the base, a piston in the
reservoir cylinder, a spring normally urging the
reservoir piston towards the base, a working
cylinder mounted on the base on the same side
thereof as the reservoir cylinder, a piston in the
working cylinder, a piston rod extending from
the piston through the end of the working c¢ylin-
der, a main passage in the base extending in a
plane substantially at right angles to the cylin-
ders, a supply passage in the base extending from
the reservoir cylinder to the main passage, a pres-
sure passage extending from the working cylin-
der to the main passage at a point spaced from
the supply passage, two spaced-apart check
valves in the main passage between the supply
and pressure passages, said valves opening to-
wards the pressure passage, a piston-type pump
connected to the main passage between the two
check valves, a hydraulic fluid filling the space
between the cylinder pistons through the pas-
sages and the pump, a feeding passage opening
outwardly at one end from fthe base and com-
municating at its opposite end with the main
passage between the valve therein mnearest the
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reservoir cylinder and the latter, and a check
valve in the feeding passage opening towards the
main passage.

2. A portable hydraulic jack which may be used
in any position, comprising a base, a reservoir
cylinder mounted on the base, a piston in the
reservoir cylinder, a spring normally urging the
reservoir piston towards the base, a working
cylinder mounted on the base on the same side
thereof as the reservoir cylinder, a piston in the
working cylinder, a piston rod extending from
the piston through the end of the working eylin-
der, a spring normally urging the working piston
towards the base, a main passage in the base
extending in a plane substantially at right angles
to the cylinders, a supply passage in the base ex-
tending from the reservoir to the main passage at
an angle to the latter, a pressure passage extend-
ing from the working cylinder to the main pas-
sage at a point spaced from the supply passage,
two spaced-apart check valves in the main pas-
sage between the supply and pressure passages,
said valves opening towards the pressure passage,
a piston-type pump connected to the main pas-
sage between the two check valves, a hydraulic
fluid filling the space between the cylinder pis-
tons through the passages and the pump, a plug
threaded into the base from a surface thereof in
line with the supply passage, said plug having
a valve section at its inner end to close off the
supply passage when the plug is screwed far
enough into the base, a feeding passage extend-
ing longitudinally through the plug opening out-
wardly at one end from the plug and communi-
cating at its opposite end with the main passage
between the valve therein nearest the supply pas-
sage and the latter, and a check valve in the feed-
ing passage opening towards the main passage.

3. A portable hydraulic jack as claimed in
claim 2 in which the plug is provided with a head
at its outer end, said head having an internally-
threaded cylindrical recess therein opening out-
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wardly therefrom and communicating with the
feeding passage.

4. A portable hydraulic jack which may be used
in any position, comprising a working cylinder, a
biston in the cylinder, a piston rod extending
from the piston through an end of the cylinder,
spring means for returning the piston to the bot-
tom of its cylinder, a reservoir cylinder adjacent
the working cylinder, a piston in the reservoir
cylinder, a main passage directly connecting the
cylinders, two spaced-apart check valves in the
main passage, said valves opening towards the
working eylinder, a pump connected to the main
passage between the two check valves, a hydraulic
fluid filling the space between the cylinder pistons
through the passage and the pump, means for
constantly exerting pressure on the reservoir pis-
ton and the fluid in its cylinder, a return passage
connecting the reservoir cylinder to the main
bassage at a point between the check valves and
the working cylinder, a manually-operated valve
in the return passage, a feeding passage connect-
ed to the main passage between the reservoir
cylinder and the check valves on the side of the
latter remote from the return passage, and a
valve in the feeding passage normally preventing
fluid from draining out of the main passage
through said feeding passage.
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