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Lo all whom it may concern:

Be 1t known that I, SamozeL J. WEBB a clbi-

zen of the United btates residing at Mmden
in the parish of We

1slana, have mventec
Im

whi

ch the following is a specification.

My invention relates to presses, and while

1t may be adapted to presses of different kinds

and for different pur poses 1t is more espe-

cially intended for use in cotton-compresses

and the like, and I have so shown it embodled

in the present application.
The object of the invention is to improve

and simplify the construction of such presses
and

A further object is to combi
double-acting piston a hydrauli
the double- ‘LCUHO piston may
steam, water, or other motor

ic press, while

Huid.

W 1th these and other objects in view my
Invention consists in a press embodying the

various features of construction and arrange-
ment of parts having the general mode ot
operation %ubstmtmllv as hereinafter more

particularly set forth.

In the accompanying drawings, Figure 1 is
a vertical longitudinal section of a press eI~
bodying my invention. Fig. 2 is a side view
of the same. Fig. 8 is an enhmed vertical
section of the mlve which is pr efor ably used
in connection with the press. Fig. 4 is a ver-
tical longitudinal section of a I’ﬂOdIhC‘lthIl of
the press.  Fig. 5 is a horizontal transverse
section on the lme 55, Fig. 4; and Fig. 6isa
vertical longitudinal sectlon of 2 Press, ShOW-
ng the ¢y lmdel at the bottom.

Her etofore in constructing presses, for this
oeneral purpose it has been common to use &
cylinder and piston oper ated by a motor fluid,
such as steam or water, in one direction only

connecting devices the movable platen has
heen Opemted to compress the cotton-bale or
other object to be operated on and the piston
has returned to its normal position by orav-
ity.  This involves a ‘certain loss of time in
exbausting the ‘steam from the cylinder to

bster and bt%te of Lou—:
certaln new and useful

hrovements in Hydraulic Compresses, of | work done.

to provide for the use of a double-acting
piston in connection with such presses.

ne with such a

be operated by

2, A represents a stationary
_the press, which is supported

ton I E* of the cylinder E of the engine.
and through the medlum of levers or other |

to its normal p031t10n “Moreover, when the
motor fluid acts in one direction on]V 1t ne-
cessitates a more or less complicated construc-
tion involving a 1*'eh,twelv laree amount of
material 1n comparison with the amount of

the main objects is to provide a structure
wherein the piston may be acted upon by the
motor fluid in both dir ectmns constituting
whatisy proper Iy termed a ““‘double- acting” pis-
ton, and in this way the objections &bave 11-

“dicated, as well as others, are overcome, and a

re]atwely simple and inexpensive press,.com-
pared to the amount of work done, is pro-
vided.  Furthermore, in connectlon with a
double-acting piston I provide a hydraulic
press by means of which the power of the
motor fluid ‘may be multlphed and the final
compression to” the bale or other ‘LI‘th]G be
effected when power exerted is more impor-
tant than amount of work of the platen.
With these general statements I will now
proceed to descrlbe in detail the embodiments
thereof shown in the drawings, it being un-
cderstood that the general prmmples can be ap-

plied in various ways and in various construe-

tions. by those skilled in the art without de-

parting from the spirit of the invention.

Referring more partlculmlv to Figs. 1 and

in any desired
way, it being shown as mounted upon stand-

ards A, which in turn are mounted upon a
%mtable base A”.

be moved up and down
to cause the movable platen B to approach or
recede tfrom the fixed pldten A. In the up-

‘per portion of the links Cis arranged a cross-

head D, and this is connected to the plgton-
rod K, Wthh 1n turn 1s connected to the pis-
This
cylinder E 1s suitably mounted in rehtlon to
the fixed bed or platen A, and in this instance

1 have shown the platen as having an upward
to which the cyhnder IS con-

projection A°

nected by the standards A* and while these
may be variously constructed and connected
to the cylinder and the bed
them as detachably connected

I have shown
to the bottom

In my present invention one of

bed or pld,ten of.

The movable phten B in
the present instance 1s mounted in links C,
which are adapted to
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to show them in detail.

E? of the cylinder, it being understood that
there may be four, more or less, of these stand-
The piston F*is a double-acting pis-
ton, and the cylinder E is provided with two
ports ¢ ¢, suitably connected to a pipe ¢, lead-
ing to the source of supply of the motor fluid
(preferably steam) and with an exhaust-pipe
#. and while I have shown in the present in-
stance two ports, both acting alternately as

inlet and outlet ports, it 1s obvious that there ‘
| shafts #* #? in the opposite direction, causing

may be more ports arranged to accomplish
the same general end.
cates in the cylinder E under the direct action
of the steam, (and when I say *'steam” I mean
any suitable motor fluid,) and means are pro-
vided for cushioning the piston as 1t ap-
proachesthe extreme of its movement in either
direction. While various forms of cushion-
ing devices may be used, I have shown an ex-
ceedingly-simple arrangement which I have
found practieal, comprising the head or nut

¢ of the pigton—rod, which is adapted to enter .
a recess ¢ in one head of the cylinder K, and
arranged on the other side of the

a collar ¢,

piston E?, adapted to enter a recess ¢' in the

base or bottom of the cylinder E. Insteadof

using the nut or head ¢ and the collar ¢’ on
the piston-rod it is evident that these projec-
tions can be formed on the piston itself.
will be understood that whenever the piston

approaches the end of its movement in either

direction the nut or head ¢ or the collar ¢
enters the recess ¢ or ¢, cutting off the ex-

haust of the-steam from the cylinder through -

the port ¢ or ¢, as the case may be, sothat the

steam remaining in the cylinder at thismoment
acts as a cushion for the piston to take up-
its momentum and prevent its striking the

cylinder - heads. In order to operate the
double-acting piston, suitable inlet-valves I

and F' and exhaust-valves ¥ and ¥° (the lat-

ter being practically hidden) are provided in
connection with the ports of the engine, and

while these may be variously constructed I
45 have shown an arrangement whereby they | in Fig. 3.
are all operated by a single valve-lever F".

In this particular arrangement it is manifest
that there are four of these valves, two acting
as inlet-valves and two as exhaust -valves.

The valve-lever F* is pivotally mounted on a

bracket F° and is connected to an arm K,
which in turn is connected to a rod ¥, and to
this rod are connected arms 7 #',whichin turn
are connected to rocking shafts 7° /%, each
carrying two cams f*/° and f° /', each cam
heing arranged to lift a valve from its seat,
which is normally under the stress of a spring
or weight tending to seat the valve. These
valves may be of any well-known construc-
tion—such, for instance, as is shown in Kig.

4 of my Patent No. 550,358, granted Novem-

ber 26, 1895—and it is not deemed necessary
1t will be seen from
this construction that when the valve-lever
Ftismoved in one direction—toward the press,

The piston E* recipro-

It
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for instance—the valve-rod F'is drawn down,
rocking the shafts 7 /7, causing the cams

F4 £%to lift their respective valves, thereby

allowing the steam to enter the port ¢ and to
be exhausted through the port ¢. When the
valve-lever F* is moved back to its normal po-
sition, the valves will seat themselves, closing
the ports. When, however, the valve-lever
F* ismoved outward from its normal position,
the valve-rod F' moves upward, rocking the

the cams #° #7to raise their respective valves,
which are arranged so that steam will be ad-
mitted through the pipe & to the port ¢ and
exhausted through the port ¢ to the exhaust-
pipe ¢. In this way it will be seen that the
piston E? is moved in both directions under
the direct action of the steam, and while the
arrangement of valves shown is very simple
and practicable it will be understood that other
arrangements of valves accomplishing the
same general purpose can be used. The ex-
haust-pipe ¢ may be connected to a suitable
heater (indicated at ¢') to utilize the exhaust-
steam for heating the feed-water of the boiler.
Combined to operate with the double-acting
cylinder E is a hydraulic cylinder, the piston
of which is connected to be operated by the pis-
ton of the steam-cylinder E, and in this pres-
ent arrangement I have shown the projection
or extension A®of the stationary bed or platen
A as arranged to form the exterior cylinder
of the hydraulic press. Moving in this cylin-
derisan annular plunger ', whichisconnected
to the cross - head D and moves therewith.
Mounted on the piston-rod E' of the steam-
eylinder E is a plunger %, fitting the annu-
lar plunger G'.  The hydraulic cylinder G 1s
provided with a port g, controlled by a suit-
able valve to permit the flow of the water toand
from the cylinder, and while various forms ot
valvesmay be used 1 have shown animproved
valve which is well adapted for the purpose
and which is illustrated on an enlarged scale
This valve device H comprises a
casing and passage /% therethrough, and con-
trolling this passage is a check-valve H.
Mounted in this check-valve is a secondary
or pilot valve H? and the lower end of this
pilot-valve is guided in the wings H® of the
check-valve. In order to operate the valve,
there is a valve-rod H*, arranged to be oper-
ated by any suitable means, as a cam H” and
lever H’, and in the construction shown 1n
Fig. 1 this lever is arranged adjacent to the
lever F, so that both can be operated con-
veniently. The valve is shown in its closed
position in Fig. 3, and when the valve-lever
H* is operated the cam H’raises the valve-rod
H*, which impinges upon the lower end of
the pilot-valve H? opening a comparatively

t
t

he water from the cylinder G, thus relieving
he pressure from the water inthe cylinder on

b
1

3
- the check-valve H' and permitting that valve

nall passage A* and permitting the escape of
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to be easily raised on the further movementof
the'valve-lever H®. In ordertoregulatethis,
the stem of the check-valve H' is provided
with an adjustable screw H', against which
the upper end of the pilot-valve H* impinges
after thesmall opening or passage /*is opened.
1t will be understood that water is drawn
through the passage-way ¢ in the act of rais-

ing the annular plunger (, the check-valve

rising under the foree of the water. In or-
der that the cylinder G and the plunger (2
may be easily and properly packed, I arrange
the annular plunger G’ so that it can be de-

tached from the cross-head D. and in the

present instance 1 have shown bolts or rods
D" passing through the cross-head D and se-
cured tothe plunger G'.  Moreover, the form
of the plunger is such that when it is. in the
position shown in Fig. 1 and the cross-head
D lifted away therefrom the packing-rings
7" are exposed so that they can be readily
adjusted or replaced, as the case may be. It

will also be séen that the plunger-head G*on
the piston-rod E’ is so arranged with relation
to the cross-head D that when the head is

separated from the annular plunger G’ the
packing-rings ¢’ on the plunger-head are also
exposed and can be adjusted or replaced. Tt
will be understood that when the bolts or
rods D" are removed the piston E? is.raised,
carrying with it the piston-rod E and the

cross-head D, and it can be held up in posi-.
tion by the motor fluid under the piston or

by suitable blocks, or otherwise, while the

be guided by the standards A* TIf per-

chance 1t is desirable to remove the link C,
or Tor any other reason, the outer standards

A'in Fig. 2 may be removed bodily, they be-
1ng shown as provided with movable collars «.
In some cases it is desirable to provide means
to permit the steam to enter the steam-cylin-
der K independent of the ovdinary openings

closed by the cushioning devices above de-
scribed, and while ordinarily steam will pass

under the cushioning devices and move the

piston I have found it desirable in some in-

stances to provide the ports ¢ ¢ with check-
valves ¢ ¢, which control passages from the
ports directly into the cylinder, permitting
the steam to flow freely therethrough at the
beginning of the movement of the piston | D
and 1t will be observed that as soon as the Pis-

ton moves sufliciently from the end of the cyl-

inder to withdraw the collar or nut from the
cushioning-recess the steam will low through
this opening, and the check - valves will be
closed by the steam-pressure or other sultable
means. | | |
Having thusdeseribed in detail the construc-
tion and arrangement of parts shown in Kigs.
1 and 2, the operation will be largely under-
stood from what has been said and is as fol-

lows: Supposing the parts to be in the posi- |

packing-rings are being arranged, and it is
further observed that the cross-head D may

compressed to the desired amount.

tion shown in Figs. 1 and 2, the cotton or other

material to be compressed is placed upon the
movable platen B. The valve-lever F!is op-

erated to simultancously open the valve F to
permit steam to enter the port ¢ and to open

valve F* to permit the exhaust of the steam

from the cylinder through the port #. The
steam entering the cylinder E below the pis-
ton K causes the same to rise, carrying with
1t the link C, supporting the movable platen
B, and compressing the material between the
latter and the stationary bed or platen A, and
the annular plunger G’ also moves with the
link C, causing water to flow through the valve

H to the port g into the cylinder G.  Asthis

movement continues the bale or other material
18 compressed until the piston E* approaches
the upper end of the cylinder E, when the nut
¢, entering the recess ¢, cuts off the flow of
the exhaust-steam, confining a portion in the
cylinder, which acts as a cushion to the piston.
When this is done, the bale has received a di-
rect pressure, reducing it to a comparatively
small space, and, as is.well understood, the
resistance to further compression enormously

increases.  To complete the compression, the

hydraulic press is now brought into opera-
tion, and the valye-lever F* is operated so as
to open valve ¥’ to steam, permitting it to

enter the port ¢ above the piston E* and

opening valve F* to permit the steam to ex-
haust from below the piston E%.  The lower-
most, portion of the plunger G’ at this time
1s 1n the upper portion of the hydraulic cyl-
inder G, and the water has filled the cylinder
(G and the space beneath the plunger (3. As
the piston E* now moves downward the plun-
ger G~ displaces the water in the annular plun-
ger (37, forcing the latter upward to its ex-

treme limit and further compressing the bale.

It will be seen that owing to the relative sizes
of the piston E? the plunger G, and the an-
nular plunger G’ the steam-power is multi-
plied in accordance with the relations of thesc.
parts, so that a greatly-increased pressure is
brought to bear upon the bale until it is finally
When
this is done, the valve-lever F*is moved to
close all the ports of the cylinder K and the
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valve-lever H' is moved to operate the pilot-: 1 Ic

valve H” to permit the escape of a small por-

tion of the water from the cylinder G until

the pressure thereof is relieved to a certain
extent, when a further movement ot the valve-

lever H" raises the check-valve H. permit-

ting the water to flow freely through the pas-
sage 2 and allowing the annular plunger (&
and the cross-head D and link C, connected
thereto, to assume their normal positions, the.

‘platen B descending from the platen A, and
-the compressed bale can.be removed, ready

tor another operation. It will thus be seen

that by the use of a double-acting piston in

the steam-cylinder 1I.am enabled to. COMpPress

the bale to its fullest extent, first by the di--
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recet action of the steam on the piston E° and

then to multiply the pressure of the steam on

the piston Ef through the medium of the hy-
draulic press, so as to give the final and full
amount of compression to the bale. It will
further be seen that the construction and ar-
ranoement of parts is simple and compact;
that the parts are arranged to be casily ad-
justed and to be made exceedingly strong
with a comparatively small amount of metal;
that the operative parts are all under the con-
trol of the operator through the medium ot
the valve-levers Ffand H®, which are arranged
adjacent to each other, so that the operations
can be quickly carried into effect. Another
advantage of the double-acting piston, which
is a very material one on account of time, as
well as for other reasons, is found 1n the fact
that when the bale is finally compressed the
piston E?is in its normal position ready to
commence the operation again, and it 18 not
necessary to wait for the steam to exhaust

from the cylinder, which is the case with a |

single-acting piston. Another result of the
double-acting piston is in the matter of satety,
for when the bale is placed in position on the
movable platen and steam is admitted bencath
the piston £ if perchance (as sometimes hap-
nens) the bale slips from the platen the pres-
sure of steam might cause the piston L to
move too rapidly or too far, so as to break
or injurc the cylinder I&; but with my ar-
rangement, utilizing the steam to positively
drive the piston in both directions, the valves
being closed at the end of the operation, there

is sufficient steam above the piston K to pre-
vent an aceident of this character.

It may be observed that the cylinder 1£ 1s
provided with a cap I&', which may be re-
moved, and the recess ¢ forms a manhole to
permit the entrance of a workman to adjust
the packing of the piston J° or tor other pur-
DOSCS. |

In Fig. 4 I have illustrated a modification
of my invention embodying the same general
principles, wherein like parts are similarly
lettered, and in this instance instead of the
link C the platen Band cross head D are con-

nected together by rods I, and the hydraulic

cylinder (& extends below the supporting-
lugs A” of the bed A. In thiscase the stand-
ards A’ are shown as being of wood, and Fig.
5 is a transverse cross-section showing the

oencral arrangement and relation of the parts..

In Fig. 6 I have shown another embodiment
of my invention, wherein the steam-cylinder
& forms the base of the press, the hydraulic
cylinder G being above the steam-cylinder
and the stationary platen A being above the
hydraulic cylinderand connected to the steam-
cylinder by rods A", the parts being sub-
stantially the same In their construction and
mode of operation except in their relation to
cach other. This arrangement forms a very

764,647

compact press, which is useful where 1t 1s
convenient to place the steam-cylinder below
the platform or level of the movable platen.
Another advantage arising from this arrange-
ment is that the glands or piston-packings J
J' in the hydraulic cylinder and steam-cylin-
der are in the space between the two, where
they are accessible for adjustment.

From the above it will be seen that by the '

use of the double-acting piston I am enabled
to save considerable time in the operations of
the press, to make the press compact and
strone and at the same time light, and by the
use of the hydraulic press in connection with
the double-acting piston I can multiply the
power of the stcam or other motor fluid to
secure the final compression In a most acl-
vantageous way. It will be noted that dur-
ing the first part of the compression of the
hale the piston of the steam-cylinder moves
in one direction, while during the latter part
ot the compression the piston moves 1n the
opposite direetion. At thesame time the pres-
sure on the bale is always in the same direc-
tion. This enables the cylinder to be made
shorter than where the movement of the pis-
ton is in one dircetion throughout the oper-
ation. o
~ Having thus deseribed the general princi-
ples of my invention and set forth an embodi-
ment thereof, so that those skilled in the art
can make and use the same, without limiting
myself to the precise construction and ar-
rancement of parts, what I claim 18—

1. The combination with the stationary and
movable platens, of a double-acting piston con-
nected to the movable platen to move the lat-

ter in the direcetion the piston moves on one

stroke, and a hydraulic press operatively con-
nected to the movable platen and actuated by
the return stroke of said piston to continue
the movement of the platen in the same direc-
tion it was moved by the piston, substantially
as set forth. |

9. The combination with the stationary and
movable platens, of a double-acting piston hay-
ing a sliding connection with the movable
platen and operating to positively move the
latter in the direction the piston moves on one
stroke, and a hydraulic press operatively con-
nected to the movable platen and actuated by
the return stroke of the piston to continue
the movement of the platen in the same direc-
tion it was moved by the piston, substantially
as st forth. |

3 The combination with the stationary and
movable platens, of a double-acting steam-
piston, connections partly hydraulic and
partly structural between the piston and mov-
able platen constructed and arranged sub-
stantially as described, whereby when the
piston moves in one direction the platen 1s
moved by the structural connections and when
the piston moves in the other direction the
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platen is moved in the same direction as be-

tore and with increased power by both con-
nections, substantially as set forth.

4. The combination with the stationary and
movable platens, of adouble-acting piston con-
nected to the movable platen to move the lat-
ter in the direction the piston moves on one
stroke, a hydraulic eylinder connected to the
stationary platen, an annular plunger within
said cylinder connected to the movable platen,
and a plunger within said annular plunger
connected to and movable with said piston and
operating on the return stroke of the piston
to continue the movement of the movable
platen in the same direction it was moved. by
the piston and with increased power, substan-
tially as set forth.

5. The combination of the stationary and
movable platens, of a hydraulic cylinder con-
nected to the stationary platen, a cross-head
connected to the movable platen, an annular
plunger cooperating with the hydraulic cyl-

Inder and connected with the cross-head, a

plunger within the annular plunger, and
means to positively move the latter in both
directions, substantially as deseribed.

6. The combination with the stationary and
movable platens, of a hydraulic eylinder form-
ing a part of the stationary platen, a cross-
head connected to the movable platen, an an-
nular plunger connected to the cross-head and
cosperating with the hydraulic cylinder, and

a piston adapted to work in the annular plun-

ger, substantially as deseribed. -

7. The combination with the stationary and
movable platens, of a hydraulic eylinder form-
ing a part of the stationary platen, a cross-
head connected to the movable platen, an an-
nular plunger connected to the cross-head and
cooperating with the hydraulic cylinder, a
steam-cylinder connected to the stationary
platen, a piston therefor, and a piston-rod
carrying a plunger working in the annular
plunger, substantially as deseribed.

3. The combination with the stationary and
movable platens, of a hydraulic eylinder con-
nected to the stationary platen, a cross-head
connected to the movable platen, an annular
plunger connected to and movine with the
cross-head, a steam-cylinder connected to the
stationary platen, a piston in said cylinder,
and a piston-rod connected to the cross-head
to directly move the latter in the direction the
piston moves on one stroke, and a plunger on
the piston-rod working in the annular plunger
and acting to move the cross-head on the re-
turn stroke of the piston in the same direc-
tion 1t was moved directly by the piston, sub-
stantially as set forth.

9. The combination with the stationary and

scribing witnesses.

movable platens, of a hydraulic cylinder con-
nected to the stationary platen. a cross-head
connected to the movable platen, an annular

plunger connected to and moving with the

cross-head, a cylinder connected to the sta-

tionary platen, a double-acting piston therein,
a piston-rod connected to the piston and to
the cross-head to raise the same, and a plun-
ger attached to the piston-rod working in the
annular plunger and arranged to move in a

70

direction opposite to that of the annular plun-

ger to complete the compression, substantially

as described. | _
10. The combination with the stationary and

movable platens, of a cylinder, a double-act-

Ing piston therein, and connections partly
hydraulic and partly structural between the

piston and movable platen whereby when the

piston moves in' one direction the platen is
moved by the direct action of the piston
through the structural connections and when
the piston moves in the other direction the

platen is moved in the same direction as he- .

fore by both connections and with increased
power, substantially as described.

11. The combination with the stationary and
movable platens, of a cylinder connected to
the stationary platen and arranged below the
movable platen, a double-acting piston in said
cylinder, and connections partly hydraulic
and partly structural between the piston and
movable platen whereby the platen is first
moved by the direct action of the piston
through the structural connections, and its
movement 1s completed through both connec-
tions when the piston moves in the other di-
rection, substantially as deseribed. _

12. The combination with stationary and
movable platens, of a hydraulic cylinder con-
nected to the stationary platen, a check-valve
controlling the flow of fluid from the cylin-
der, a pilot-valve movably mounted in said
check-valve: to control an opening through
the latter, a longitudinally-movable rod en-
gaging with one end the pilot-valve, an ad-
justable stop on the check-valve to limit the
opening movement of the pilot-valve, a piv-
oted lever provided with a cam engaging the
other end of the said rod, whereby when. the
lever is rocked the rod will move to first lift
the pilot-valve from its seat into engagement
with the adjustable stop and then lift hoth
valves together, substantially as set forth.

Intestimony whereof I have signed my name

to this specification in the presence of two sub-

| SAMUEL J. WEBB.
Witnesses:
- F. L. FrEEMAN,
- W. Crarence Duvari.
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