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UNITED STATES

PATENT OFFICE.

LEWIS MILLER, OF PHILADELPHIA, PENNSYLVANIA.

HYDRAULIC PRESS.

SPECIFICATION forming part of Letters Patent No, 466,175, dated December 29, 1891.
Application flled July 29, 1891, Serial No, 401,052, (No model.)

To all whom it may concermn:

Beitknown that I, LEw1s MILLER, a citizen
of the United States, residing at Philadelphia,
in the county of Philadelphia and State of
Pennsylvania, have invented certain new and
useful Improvements in Hydraulic Presses,
of which thefollowing isa specification, refer-
ence being had therein to the accompanying
drawings. )

Figure 1 represents a plan view of my im-
provements, the press being omitted; and Fig.
2, a vertical longitudinal sectional view of
the low-pressure cylinder and ram, taken on
the line 2 2, Fig. 1. .
This invention has relation to certain im-
provements upon that class of hydraulie cot-
ton-presses wherein two successively-operat-
ing steam-cylinders and rams are employed
to force the pressing-liquid into the pressing-
cylinders of the press, one of the cylinders—
‘the low-pressure—Dbeing adapted to impart
the initial light pressure to the bale and the
other—the high - pressure cylinder—being
adapted toimpart the final heavy pressure
thereto, a portion of the exhaust-steam from
the high-pressure cylinder being utilized to
operate the low-pressure piston. Previous to
actual pressing operation the steam is let into
the rear end of the high-pressure cylinder
and serves to force its piston up to the for-
ward end of the same. Then the same steam
is conduected around to the forward end of the
same cylinder in front of the piston, where-
upon the piston is foreced back to the rear
end of the eylinder. Thusrunning the steam
around in front of the high-pressure piston
serves to thoroughly warm the interior of the
cylinder so that the live steam let into it in
the subsequent operations will not be unduly
condensed thereby. - When this preliminary
operation is gone through, the press is ready
for operation. When a bale is properly ad-
justed between the platens of the press, a
portion of the steam confined in the forward
end of the high-pressure cylinder is dis-
charged behind the low-pressure piston and

serves to force the same forward and impart’

the initial pressure to the bale, the steam in
the two cylinders equalizing itself. Thelow-

pressure piston remains at the forward end
of its stroke, while the high-pressure piston
is foreced forward by live steam from the

boiler to complete the pressing of the bale by v

imparting thereto the final heavy pressure,
the steam that remained in front of the high-
pressure piston after filling the low-pressure
eylinder being exhausted into the air. When
the bale is tied, valves are opened to let the
steam escape from behind the pistons, so that
the pistons and rams may return for another
operation, the live steam in the high-pressure
eylinder being conducted around in front of
its piston, as before, and there confined until
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discharged into the low-pressurecylinder, and -

the steam from the low-pressure cylinder be-
ing exhausted into the air, cold air being ad-
mitted in front of the piston as the same re-
cedes. One objection to such'a press is that
the large volume of cold air admitted in the
forward end of the low-pressure eylinder to
destroy the vacuum caused by the piston
dropping back after each operation cools the
cylinder and causes it to contract at its for-
ward end and take a slightly-tapering form.
Then when the low-pressure piston would be
again foreced forward great binding and fric-
tion would obviously result, thereby retard-
ing the piston and preventing it moving as
rapidly as it should. Another defect with the
old plan of operating the pressis that the
plunger employed in the low-pressure ram-
cylinder is a solid thick cylinder connected to
the low-pressure piston and nearly fitting the
interior of the ram-cylinder. This solid thick
eylinder is objectionable for the reason that
it not only so overheats the pressing-liquid,
as to make it dangerous to work the press
rapidly, but it also materially assists in con-
tracting the forward end of the steam-cylinder
every time it passes into the same, as will
more fully hereinafter appear.

" It is the désign of the present invention to
obviate the foregoing defects in this class of
presses and not only render them capable of
operating with a materially less quantity of
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fuel, but also enable them to be operated -

much faster than heretofore, as will presently
appear. _ '

Inthedrawings, s’ designate, respectively,
the high and low pressure steat-cylinders,
which have respectively connected to their
forward ends the usual water-cylinders b V',
whieh latter are connected by the usual con-
duits to the press.
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cylinders are the usual pistons, which have'

attached to their rear sides the usual rods ¢
¢’y working through stuffing-boxesin the rear
heads of the cylinders. Secured to the front
sides of the pistons are piston-rods d d’, which
work through stuffing-boxesin the front heads
of the respective cylinders and are provided
at their forward ends with pistons working
in the respective water-cylinders b b’. The
rear ends of the water-cylinders are open, as
shown.

The live-steam pipe e connects about mid-
way the length of a transverse pipe f, extend-
ing across and above the rear ends of the
steam-cylinders, which latter pipe communi-
cates with the interiorof the eylinders, behind
their pistons, by vertical branches. One end
of the pipe f is connected to the forward end
of the low-pressure cylinder and to the main
exhaust-pipe 3 by a pipe f’, and the other
end of said pipe f is also conneccted by a
branch f* to the main exhaust-pipe /5. An-
other pipe '/ connects the forward end of the
high-pressure cylinder to the pipe f at a point
to the right of where the sameis connected to
the high-pressure cylinder, and a transverse
branch f”’’ of this pipe conneects it to the pipe
Jat a point immediately over where it con-
nects with the low-pressure cylinder.

Balanced valves of the ordinary construe-
tion are suitably placed in the above-men-
tioned steam-pipes, so that the steam may be
directed in the desired course. I prefer the
arrangement of valves shown, which is as fol-
lows: A valve g is placed in pipe f between
the live-steam pipe e and the connection to
cylinder ¢; another valve ¢’ in said pipe f
between its connection with the eylinder ¢
and the connection to pipe f’/; another valve
¢* in braneh pipe f/’’. A valve ¢® is placed
in pipe f* near where it communicates with
pipe £/, a valve g* is placed where pipe f’
communicates with pipe f; and another valve
g% is placed in pipe f between its connection
with pipe e and the low-pressure cylinder.

Before commencing the actual pressing op-
erations valve g is raised and a quantity of
live steam let into the cylinder ¢, which ad-
wances the piston {o the forward end of its
stroke, when valve g is closed and valve g’
opened, whereupon the steam behind said
piston passes around in frontof the same and
permits the pressing-lignid in the water-cyl-
inder and connections to force it back to-its
starting position. When the bale is placed

" between the press-platens, valve ¢* is opened
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and steam in the forward end of eylinder
¢ is permitted to expand into the low-press-
ure cylinder until the pressure in both eylin-
ders equalizes itself, the piston in the low-
pressure cylinder being forced forward to
make the initial pressure. When the low-
pressure piston reaches the forward end of
its stroke, it stops and valve ¢? is closed and
valves ¢ ¢° are temporarily opened, where-
upon live steam is admitted behind the pis-
ton in ¢ylinder o, forcing this piston forward

to impart the final heavy pressure to the bale,
the steam that was left in the forward end of
the cylinder q, after filling eylinder «’, eseap-
ing through valve g® and pipe f* to the main
exhaust-pipe f5.

When the bale is bound ready for eject-
ment, the pistons in the ceylinders are per-
mitted to run back ready for another opera-
tion by opening valves g* and g, the former
permitting the exhaust-steam to pass freely
into the eylinder ¢’ in front of its piston and
exhaust-pipe 2 and the latter (valve ¢’) per-
mitting its exhaust-steam to pass around in
front of its piston ready for use in propel-
ling the low-pressure piston on the next op-
eration.

The valve ¢° is only employed when it is
desired to admit live steam directly into the
low-pressure cylinder.

The advantages of my present arrangement
are obvious. Filling the forward part of the
low-pressure cylinder with exhaust-steam pre-
vents its interior being cooled off and con-
tracted by the introduction of cold air there-
in, whereby all undue binding of the piston
therein is avoided and the pressis permitted
to work rapidly with a minimum expenditure
of fuel. The plan of admitting air into the
low-pressure cylinder to destroy the vacuum
as the piston recedes is seriously objection-
able in all sizes of presses; but especially is
it so with large presses, where the volume of
air sucked in and expelled at every operation
of the piston is very large. It is not only ob-

jectionable for the above reasons, but it is

also objectionable because the drawing in
and foreibly expelling of so large a quantity
of air at each operation of the press mate-
rially retards the rapid movements of the pis-
ton, as is evident.

Using a comparatively small piston-rod and
piston in the water-cylinder of the low-press-
are ram instead of a large cylindrical plunger
nearly fitting the cylinder, as heretofore used,
is advantageous. After each pressing opera-
tion, it will be observed, the piston in the low-
pressure cylinder recedes and draws the plun-
ger into the eylinder, where it remains until
the next bale is placed upon the press-platen,
during which time it is exposed to the heat of
the steam in the cylinder.
nearly as hot as the steam itself, and there-
fore when forced into the water-cylinder
again would impart its heat to the water
therein. When the press is worked rapidly,
(say seventy or eighty bales per hour,) this
continual entrance of the large heated plun-
ger into the pressing-liquid would soon raise
its temperature sufficiently to vaporize it,
when the press would have to be stopped and
the water changed in order to avoid danger.

To avoid the foregoing difficulty I bore the
water-cylinder out its full length leaving its
rear end open, and use a piston therein, con-
necting said piston to the piston in the low-
pressure cylinder by a comparatively small
rod. In this way all heating of the pressing-
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liquid is avoided, as it only comes in contact
with the front side of the piston. This pis-
ton arrangement also avoids the trouble
caused by contracting the forward end of the

steam-cylinder by the entrance therein of the

wet plunger.

By my improvements the low-pressure ram
works quicker and easier. Inactual practice
it has been found that by my improvements
the saving in fuel in pressing a given number
of bales is over one-half, while there is an in-
crease of aboul one-third in the speed of the
press.

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

1. In a hydraulic press, the combination of
the high and low pressure steam-cylinders o
o’ and their pistons, the water-cylinders con-
nected to the steam-cylinders and having
their rear ends open, pistons working in the
water-cylinders and connected to the steam-
pistonsby piston-rodsextending throughstuff-
ing-boxes in the front head of the steam-cyl-
inders, a pipe f, extending across the rear
ends of the steam-cylinders and connected
therewith by branch pipes, a supply-pipe e,
connected to the pipe f at apoint between the
steam-cylinder, a pipe f’, connécting one end

of the pipe f to the front end of the low-press- |

ure cylinder, connected exhaust-pipes f* /%,
connecting the other end of pipe f to the for-

ward end of pipe f/, a pipe f’/, connecting
pipe f to the forward end of the high-press-
ure cylinder, a pipe f”/, connecting this pipe
7' to the pipe f near where it enters thelow-
pressure steam-cylinder, and valves arranged
in said pipes, substantially as described.

2. The combination of the high-pressure
and low-pressure cylinders and their water-
cylinders and pistons, a steam-pipe f, extend-

ing across the rear ends of the eylinders and

connecting therewith, a supply-pipe e, con-
nected to said pipe f between the two cylin-
ders, valves ¢ ¢° in pipe f between entrance
of the same into the two cylinders and the
supply-pipe e, an exhaust-pipe f3, a valved
pipe 77, connecting one end of the pipe f to
the forward end of the low-pressure cylinder
and to the exhaust-pipe f% a pipe f* connect-
ing the other end of pipe f to the exhaust-
pipe f3 a pipe f”’/, connecting pipe f to the
forward end of the high-pressure cylinder, a
valved pipe f"/, connecting pipe f’’ to the

pipe f near its entrance into thelow-pressure

cylinder, and valves ¢’ ¢® in the pipe fon
either side of pipe f/, substantially as and for
the purpose described. .
Intestimony whereof I affix mysignaturein
presence of two witnesses.
. LEWIS MILLER.
Witnesses:
E. T. RoBB,
L. M. NUGENT.
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