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Patented Sept. 19, 1922, - :

UNHTED STATES

o 1,429,665
PATENT OFFICE. -

JAMES N. WOOD, OF WASHINGTON, DISTRICT OF ﬁOLU_MBIA.

HYDRAULIC PRESS.

Application filed july 19,

To oll whom it may concern.:

Be it known that I, James N. Woop, a
citizen of the United States, residing at
Washington, in the District of Columbia,
have invented certain new and useful Im-
provements in Hydraulic Presses; and T
do hereby declare the following to be a full,
clear, and. exact description of the inven-
tion, such as will enable others skilled in
the art to which it appertains to make and

use the same.
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My invention relates to hydraulic presses,
ahd consists of certain new and useful im-
provements in what I may term, a com-
pound hydraulic press by which I obtain

‘great lifting power, together with a sim-

plicity of construction and operation which
makes the device desirable and effective.
My invention involves the application
of the principle of the hydraulic intensifier,
but instead of using a long auxiliary stroke
as in that device, a series of short intermit-
tent strokes is employed, enabling the appli-
cation of the principle, to pressing or jack-

‘ing machines, where the question of space

is 1mportant and producing an economical
construction by reason of a shortening of
the machine "and a consequent decrease in
weight and size. .

Through the multiple effect gained by
transmitting the pressure from a large pri-
mary piston to a smaller one, and caus-
ing the latter to transmit its augmented
pressure to a third piston, it becomes possi-
ble to reach a high total pressure on the
third piston termed the pressing or Ilift-
ing piston, with a comparatively low gauge.
pressure from the power pump. '

The pressure on the final piston will be
governed by the relative areas of the pis-
ton heads, and the initial pressure in the

- primary pump, according to Pascal’s law.

It may be noted that low pressure makes
possible the use of-a cheaper grade of PumIi'a
as the valves and fittings necessary to a high
pressure pump are not required, and at the
same time, a comparatively small increase
of gauge pressure at the pump or other
source of power, will lead to a great increase
of total pressure exhibited by the final pis-
ton or ram.

This gives my improved machine a great
flexibility and adaptability to loads of vari-
ous kinds. : :

It is also a feature of my improvement
that I cause the pressure to be retained and

1920, "Serial I¥o. 397,276.

the load to be maintained at a desired point,
by the enclosed water, thereby obviating

the use of screws or racks for that purpose,. . .

making the machine homogeneous and self

‘contained, :

The invention is more specifically se
forth in the following detailed description,
which should be read in connection with the
accompanying drawings.

In said drawings:—

Fig. 17s a side view of the coﬁ}ileﬁed-

structure, and

Fig. 2 is a sectional view of the same. -

In the drawings 1 represents a cylinder
which is so constructed as to provide bear-
1{1%5 for three pistons 2, 8, 4, in which they
slide.
be noted, are of different diameters and
areas, and the small piston 8 moves in a
central supplemental cylinder 42 closed at
its upper end 5, in which there is placed a
check valve 6, provided with the wusual
spring and connection to hold it normally
closed. '

The piston
heads 3 and 2 and the piston head 2 is
larger than the piston head 3.

acking 2’ is provided for the piston 2

and a cup leather 3’ serves as packing for
the piston 3 while cup leather 4" serves the
same purpose for the piston 4.

The numeral 7 represents a pipe which
opens at one end into the main cylinder 1,

-beneath the piston. head 4, and connects
“at its other extremity with a hydraulic

pump, not shown. In the pipe 7, are placed
two valves 8 and 9 which-are of the tapered
plug type, the valve 9 being a one-way valve
and the valve 8 a two-way structure.

The pipe 7 is also provided with a taper
valve 10 having a handle for manually
operating the same. - -

11 represents a rod secured to the piston 4
and passing through the cylinder wall
provided with projections or forks 12 and
13, adjustably mounted thereon, which en-
gage a crank 14, thereby opening or clos-
ing the valve 9, cutting off or admitting
water from the hydraulic pump.
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Mounted upon the other end of the taper -

plug pin of the valve 9, is a crank 15 to
which there'is attached one end of a link
connection 16, the other end of which is
secured to a crank 17, with which the two-
way valve 8 is provided. :

pipe 18 leads from the hottom of the
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upper portion of the cylinder to the hy-

draulic pump (not shown) and in this pipe
there is mounted a manually operable taper
valve 19. '

In the wall of the supplemental cylinder,
there is a cored passage 20, which communi-
cates with the interior of the cylinder at
its upper extremity, and with a pipe 21 at
its other extremity. In the pipe 21 there
is mounted a check valve 22 provided with
a pipe connection which leads to a reservoir
23, having a pressure at or above atmos-
pheric.

24 represents an exhaust connection, pro-
vided with a valve which is manually opened
to permit the exit of water from the cham-
ber of piston 2. When it is desirable to
remove the bale, the valve is opened and
the outflow of fluid and weight of the pis-
ton 2, causes the latter to descend, thereby
releasing the bale.

From the foregoing, it is thought the
mode of operation of the device is apparent.

For purposes of illustration, we will as-
sume that a bale is to be compressed. To this
end the bale A (indicated in dotted lines)
which may be of cotton or other material,
and which may or may not be partially com-
pressed, is placed upon the platform 95 con-
nected with the piston 2. :

The tapered plug cock 19 which communi-

cates with the hydraulic pump, is then-

manually opened, admitting fluid to the
upper part of the cylinder and beneath the
piston 2, forcing the latter upward. As soon
as the piston 2 has reached the desired up-
ward limit of its stroke, the valve 19 is
closed manually and the taper valve 10 is
opened admitting water from the pump to
the pipe line 7, the valves 8 and 9 being then
open as shown in the drawings.

Fluid from the pump enters the cylinder
beneath the piston 4, and forces it to rise,

the extension piston 3 attached thereto, ris-

ing simultaneously therewith. :
he chamber above the piston 3, at this
time is filled with water, which has been ad-
mitted through the cored passage 20 from
the reservoir or other source of supply 23 at
a pressure at or above atmospheric, being
admitted through the check valve 22. It is
obvious that the check valve 22 permits the
water to flow into the chamber above the pis-
ton 8, but 'will not allow it to return. v
As the pistons 4 and 3 rise, the pressure
on the confined water lifts the check valve 6
and the water in the chamber above the pis-
ton 3, is forced into the chamber of the cylin-

_der, beneath.the piston 2, which is forced up-

ward to an additional extent, it being ob-

- vious that the pressure of the water in the

65

chamber above the piston 3 will exert a pres-
sure on the water in the chamber into which
it is forced and hence upon the piston 2,
equal to the total pressure on the piston 4.

1,429,665

Assuming any given total pressure on the
piston 4, and that the area of the piston
3 is ome fifth of the area of the piston 4, then
the total pressure communicated to the pis-
ton 2 will be five times the total pressure on

‘the piston 3.

The pressure of the piston 3 will be com-
municated to the piston 2 as the valve 6 lifts,
the pressure per square inch on the piston
2 being the same as on the piston 3.

While the piston 2 will rise the fact of its
being larger 1n cross section than the piston
3, will cause it to move only a fraction of
the distance of the stroke of the piston 3.

Now then assuming that the area of the
piston 2 is eight times that of the piston 3,
the total pressure on the piston 2 will be
eight times the pressure on the piston 3. In
other words, the pressure on the piston 2
will be increased but its movement will be
less. Of course it follows that the increase
of pressure upon the piston 2 will further
compress the bale A. -

Upon the piston 4 reaching the upward
limit of its stroke, the fork 12 on rod 11 will
engage the crank 14 of the valve 9 closing
the valve and cutting off the flow of water
from the pump, while the crank 15 on the
other end of the taper plug of valve 9 operat-
ing through the link connection 16, opens

‘the two-way valve 8 so as to allow the water

to escape from the cylinder under the pis-
ton 4. -

The weight of the piston 4 being consider-
able, it descends by gravity as the water
recedes, the piston 3 also descending at the
same time. ' ,

As the piston 3 falls, the check valve ¢
resumes its seat causing the piston 3 to act
as a suction device through the passage to
the check valve 22. -

Owing to the suction thus created, the
valve 22 opens and water from the reservoir
23 or other source, enters the space above the
piston 3, filling the same as the piston de-
scends, thereby preventing the formation of
a vacuum which would tend to retard the
downward stroke of the pistons 3 and 4.

As soon as the water under the piston 4
has escaped, the latter falls to its original
and lowest position and the fork 13 opens the
valve 9 and closes the two-way valve 8 and

so again prevents the outflow of water from’

beneath the piston 4 and again admits water
to lift the piston 4, and the supplemental
compression cycle is repeated, until the bale
is compressed to a desired density. When
this has been accomplished, the valve 24 is
opened to permit the water to escape from
beneath the piston 2, allowing the said piston
to drop to its lowest position, and the bale
to be removed.

At the end of each upward stroke of the
pistons 3, 4, the valve 6 resumes its seat
and the valve 22 is closed by means of the

70

75

80

85

90

95

10¢

11C

11¢

12(

12¢

13¢



1,420,665

pressure through the cored passage, and
water being uncompressible, or nearly so,
the enclosegl

tains the load upon that piston, and main-
tains the pressure thereon, awaiting fur-
ther pressure from the intermittently act-
ing supplemental pistons 3 and 4.

s a means of forming bales of all de-
scriptions, I provide for a preliminary mod-
erate pressure to be applied at one stroke
thereby reducing the bale to one of air
density and then causing a further reduc-
tion by operating the secondary recipro-
cating supplementary pistons as described.

_As a lifting jack for heavy loads, the de-
vice provides a simple means of securing
extraordinary lifting effect, from an hy-
draulic pump of an inferior grade.

It is obvious that my improved press
mechanism may be so arranged that pres-
sure may be exerted downwardly or later-
ally ‘and yet be within the scope of my in-
vention,

What I claim and desire to secure
Letters Patent is:— :

1. An hydraulic press comprising a main
cylinder, provided with three interior cylin-
drical chambers of different diameters, pis-
tons slidably mounted in said cylindrical
chambers having. piston heads of different
areas, means for admitting fluid under pres-
sure beneath said pistons and to the cylin-
drical chamber above the smaller of said
pistons, and means for permitting the exit
‘of fluid from said chamber under pressure.

2. An hydraulic press comprising a main
cylinder provided with interior cylindrical
chambers of  different diameters, pistons
slidably mounted in said cylindrical cham-
bers, means for admitting fluid under pres-
sure beneath said pistons and to the cylin-

by

drical chamber above one of said pistons, .

a valve mounted in the end wall of the
smaller cylindrical chamber opening upon
the outward stroke of the smaller piston,
means for closing the said valve upon the
downward stroke of said piston, and means
for admitting fluid To said chamber above
said piston as the latter descends. '

8. An hydraulic press comprising a main

fluid under the piston 2, sus--

&

cylinder provided with interior cylindrical
chambers of different diameters, pistons
slidably mounted in said cylindrical cham-
bers, a pipe connecting the lower chamber,
beneath the piston mounted therein, with a
pump, valves mounted in said pipe, and
means mounted on said piston for operat-
ing said valves, upon the rising and fall’
ot the piston.

4. An hydraulic press comprising a main
cylinder provided with interior cylindrical
chambers of different diameters, pistons slid-
ably mounted in said chambers, a pipe con-
necting the lower chamber, beneath the pis-
ton. mounted therein with a pump, a t o
way and one-way valve mounted in s
pipe, the former opening into the atmos-
phere when turned in one direction, and
means for operating said valves simultane-
ously upon the raising and lowering of the
said piston. : .

5. An hydraulic press comprising a main
cylinder provided with interior cylindrical
chambers of different diameters, pistons
slidably mounted in said chambers, a pipe
connecting the lower chamber, beneath the
piston mounted therein, with a pump, a two-
way and a one-way valve mounted in said
pipe, means for operating said valves simul-
taneously upon the raising and lowering of
said- piston and a manually operated valve,
also mounted in said pipe at a point between
the one-way valve and the pump.

6. An hydraulic press comprising a main
cylinder provided with three interior cylin-
drical chambers of different diameters,.pis-

tons slidably mounted in said chambers, a

pipe connecting the lower chamber, beneath
the piston mounted therein, with a pump,
valves mounted in said pipe, means connected

with the said piston for operating said -

valves upon its upward and downward
strokes, a pipe connecting the next smaller
chamber at a point bencath the piston
mounted therein, with the pump aud a man-
ually operated valve mounted in said pipe.

In testimony whereof I affix my signa-
ture. . :

JAMES N. WOOD.
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