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No. 779,800. 

UNITED STATES 
Patented January 10, 1905. 

PATENT OFFICE. 

OTTO PHILIPP, OF KOTHEN, GERMANY. 

HYDRAULC PRESS. 

SPECIFICATION forming part of Letters Patent No. 779,800, dated January 10, 1905. 
Application filed September 22, 1902, Serial No. 124,365. 

To all, whon, it notif concern: 
Be it known that I, OTTO PHILIPP, a citizen 

of the Empire of Germany, residing in Kö 
then, in the Province of Anhalt and Empire 
of Germany, have invented certain new and 
useful Improvements in Hydraulic Presses, of 
which the following is a specification. 
This invention relates to certain improve 

ments in hydraulic presses, and more espe 
cially to improvements in presses for pressing 
artificial stones so as to dry the same by the 
pressure exerted thereon. 

In pressing briquets or other artificial stones 
made of pulverized material the following 
operation is considered to be the most prac 
ticable: The material to be pressed is dropped 
in the mold, after which the die is lowered so 
as to compress the material. The die is then 
raised again, so that the air can escape, after 
which the die is lowered a second time, so as 
to exert a second and stronger pressure on the 
material in the mold. The die is again lifted 
and the compressed stone removed from the 
mold and the same retained in its withdrawn 
position until a new quantity of material is 
charged into the mold. My improved hydrau 
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lic press is intended to produce these succes 
sive compressions in a very effective manner 
by utilizing the hydraulic press for which an 
application for United States Letters Patent 
was made heretofore by me, Serial No. 117,434, 
filed July 29, 1902, in which the successive 
steps of the hydraulic pressure are produced 
automatically by first forcing a spindle into 
the press die-cylinder and then continuing the 
pressure by the actuation of the die-cylinder. 
For this purpose the invention consists of a 
main cylinder, a hollow plunger, a pressure 
augmenting spindle provided with a piston at 
its lower end, means for supplying the inte 
rior of the hollow plunger with liquid from a 
reservoir, a valve for permitting the liquid to 
enter into said plunger, and means for actu 
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ating the hollow plunger-valve, plunger-die, 
and bottom die, as will be fully described 
hereinafter and finally pointed out in the 
claims. 
The accompanying drawing shows a verti 

cal transverse section of my improved hy 
5o draulic press. 

In the drawing. A represents the press-cyl 
inder, which is supported by a suitable stand 
ard a. 
B represents a hollow plunger, which is pro 

vided with an inwardly-projecting shoulder C 
at its upper end and with a die D at its lower 
end. The hollow plunger is engaged by a pis 
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ton E at the lower end of a pressure-spindle 
F. The spindle F is moved in upward and 
downward direction by a crank G and a con 
necting-rod G', to which motion is imparted 
from the driving-shaft S. 
The cylinder A is connected by a pipe H 

with a liquid-reservoir H', which is support 
ed at a suitable distance above the press-cyl 
inder A. The lower end of the pipe H com 
municates by a channel h with the interior of 
the press - cylinder A. The communicating 
channel can be closed by a valve I, which is 
ordinarily held in open position by the tension 
of a helical spring that is interposed between 
the valve and the seat at the interior of the 
pipe H, the valve-spindlet extending through 
the lower end of the pipe H, so as to be en 
gaged by an elbow-lever K, which is operated 
by cams in m' on the shaft M, so that the 
valve I can be positively closed when the up 
per end of the elbow-lever K is engaged by 
one of the cams in m'. The shaft M is op 
erated from the driving-shaft S by means of 
the gear-wheels (7 g. To the shaft Mare at 
tached two additional cams Q and U, of which 
the cam Q actuates the fulcrumed lever P, 
which is connected at its lower end by a pivot 
link n with the filling-box O, that is guided 
at the upper part of the mold R. The mold 
R is supported in the lower part of the stand 
ard (I and provided with a vertically-recipro 
cating body 7, that is actuated by a fulcrumed 
lever T and cam U, so that the stone or other 
article pressed in the mold is lifted clear of the 
same after the final or drying pressure has 
been given thereto. 
My improved hydraulic press is operated 

in the following manner: When the parts are 
in the position shown in the drawing, the 
mold is supposed to be charged with the ma 
terial to be pressed from the filling-box O. 
Three operations are performed by the opera 
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shaft M. The compressing movements of the 
plunger B are each caused by the entrance of 
the spindle F into the cylinder and the result 
ing displacement of water between the cylin 
der and plunger to the extent of the entered 
volume of spindle. The operations are as fol 
lows, from the position of parts shown in the 
drawing: The shaft M, to which motion in 
the direction of the arrow is transmitted from 
shaft S by means of gears g and (f', rotates all 
the cams, and the spindle F is given a down 
ward movement by means of the connecting 
rod G' and crank G, also actuated by shaft S. 
The plunger B descends with the spindle in 
the same relative position thereto as shown 
in the drawing by reason of the head of water 
above it. When the die D arrives upon the 
material in the mold R, a certain slight amount 
of compression is given to the material, owing 
to the weight of the plunger and the head of 
water above it, before the relative position. 
of the spindle and plunger changes. It has 
been assumed that the space below the piston 
head E within the plunger B was filled with 
Water before the start of descent-in fact, 
that this space remains constantly filled with 
the fluid of compression-and that the weight 
of the same within the plunger is added to the 
weight of the plunger; but if, owing to tight 
neSS between the piston-head E and shoulder 
C, water has not yet entered the plunger-space 
it does so and immediately fills said space, 
when, the resistance of the material in R hav 
ing become sufficient to sustain the weight 
of the plunger and the head of water, the 
plunger remains stationary, with its die D 
upon the material, while the spindle F con 
tinues its descent and carries piston-head E 
downward away from shoulder C. Valve I 
is now closed by operation of cam n’ on el 
bow-lever K. This operation locks within 
the cylinder and plunger a certain quantity 
of water, which fills the same. The spindle 
F continues its descent into the cylinder, 
thereby displacing a bulk of water equal to 
the entering bulk of spindle. This displace 
ment of water causes the plunger B to de 
Scend and compress the material in the mold 
R. The increased pressure in the fluid of 
compression aids the firm and tight seating 
of the valve I during the operation. When 
the crank G. passes the dead-center between 
its shaft S and the point of pivoting of the 
connecting-rod G' to the spindle, it raises the 
connecting-rod, which withdraws the spindle 
F. The valve I is now permitted to be opened 
by retreat of cam ) from lever K. A small 
quantity of water flows into the cylinder to 
fill the space left upon the rise of the spindle 
and due to the fact that plunger B is now in 
a lower position than when the water was 
shut off. When upon the rise of the spindle 
the piston-head E arrives at the shoulder C, 
it engages there with and then lifts the plun 
ger back to its original position, as shown in 
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the drawing, the water above the plunger in 
the cylinder being displaced through valve I 
into the pipe H. On the second descent of 
the plunger the same descends, as in the first 
instance, in the shown position relatively to 
the spindle, owing to its own weight and the 
Weight of water above and within the plun 
ger, until its die D rests upon the partially 
compressed material in the mold R. De 
scent of the plunger is thus arrested at a 
point below that at which it was first arrested. 
The valve I is now closed by operation of cam 
n' upon elbow-lever K, thereby locking in the 
Space within the cylinder and plunger a quan 
tity of water filling the same, and which quan 
tity, owing to the further descent of the plun 
ger before valve I was closed, is greater than 
was locked in on the first compression. The 
spindle F continues to descend and now dis 
places in the cylinder a quantity of water 
equal to the entering bulk of spindle. This 
bulk is less than on the first stroke, because 
of the lower position of the spindle at the 
time when the valve I was closed. The dis 
placement of water causes the latter to force 
the plunger downwardly, thereby compress 
ing the partially-compressed material in the 
mold R. The spindle F causes by its descent 
into the cylinder a descending of the plunger 
as long as there is no resistance to the latter. 
This is the non-active portion of the stroke. 
As soon as the resistance is exerted the plun 
ger descends still farther, making its pres 
sure - stroke. This stroke can be indicated 
by the equation: Pressure-stroke = spindle 

spindle cross-area 
plunger cross-area 

first pressure-stroke of the plunger the ma 
terial is thereby compressed according to 
the following equation: Pressure - stroke = 
(total spindle-stroke - non-active stroke) 
X spindle cross-area 

plunger cross-area 
stroke the material is again compressed ac 
cording to the same formula; but as the non 
active stroke of the spindle is now greater 
than during the first stroke the pressure 
stroke is smaller than before. However, as 
the material has been compressed already by 
the first stroke it exerts now a much greater 
resistance than before, and in consequence 
the pressure of the pressure fluid is increased. 
The crank G. having passed the dead-center, 
the parts rise, as previously described, after 
the first compression. During the second as 
cending motion of the spindle the plunger is 
withdrawn by the same, and simultaneously 

stroke X During the 

During the second 
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the finally pressed and dried block is raised 
by the bottom die r by means of the elbow 
lever T and cam U. Simultaneously the fill 
ing-box O is placed in line with the mold by 
means of the fulcrumed lever P and cam Q, 
So as to push the compressed block sidewise. 
The bottom die descends slowly and sucks 
the next charge of material into the mold. 
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Meantime the spindle F has descended again; 
but the plunger B cannot follow the same, as 
it is prevented from doing so by the filling 
box O, which may be provided with projec 
tions for this purpose. 
closed, no pressure is generated in the press 
cylinder A. The spindle Fascends again, and 
with its next downward motion the operation 
before described is repeated. 
This hydraulic press can be used for hy 

draulic pressure in which for some reason or 
other working strokes have to alternate with 
strokes which do not perform any work. 
Having thus described my invention, Iclaim 

as new and desire to secure by Letters Patent 
1. In a hydraulic press, the combination, 

with a stationary press-cylinder, of a hollow 
plunger guided therein and provided with a 
compressing-die at its lower end, a vertically 
reciprocating pressure-spindle provided with 
a collar at its lower end for engaging the up 
per end of the hollow plunger, a liquid-sup 
ply pipe connected with the press-cylinder, a 
valve normally open for opening and closing 
the connection between the press-cylinder and 
supply-pipe, and means for positively closing 
said valve at the proper time for producing 
the final pressure, substantially as set forth. 

As the valve I is not 
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2. In a hydraulic press, the combination, 
with a stationary press-cylinder, of a hollow 
plunger guided therein and provided with a 
compressing-die at its lower end, a vertically 
reciprocating pressure-spindle provided with 
a collar at its lower end for engaging the up 
per end of the hollow plunger, a liquid-sup 
ply pipe connected with the press-cylinder, a 
valve normally open for opening and closing 
the connection between the press-cylinder and 
supply-pipe, means for positively closing said 
valve at the proper time for producing the 
final pressure, a stationary mold vertically be 
low the compressing-die, a bottom die, means 
for raising the bottom die when the final pres 
sure has been imparted to the block, a filling 
box above the mold, and means for recipro 
cating said filling-box so as to move it in line 
with the mold and compressing-die for mov 
ing the block sidewise and producing the 
charging of the mold, substantially asset forth. 

In testimony that I claim the foregoing as 
my invention I have signed my name in pres 
ence of two subscribing witnesses. 

OTTO PHILIPP. 
Witnesses: 

PAUL GOEPEL, 
C. P. GOEPEL. 
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