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This invention relates to removal of liquid to disclose other parts that would otherwise be 
from solids by subjecting the latter to compres- hidden from view. . . . . . . . ... - - - - 
sion in a high pressure power press of the cylin- Figure 2 is a vertical longitudinai sectional 
der and piston type. . . . . . . . . . . . . . view taken substantially along the section line 

he object of the invention is to provide an 5 2-2 of Figure 1. . . . . . . . . . . 
improved liquid-extracting press of the above Figure 3 is a transverse vertical sectional view 
mentioned type in which the material is coin- taken substantially along the section line 3-3 
pressed in a more efficient manner resulting in of Figure 2. - c. . . . . . . . . . . . 
the economical removal of a substantially greater Figure 4 is a composite transversevertical sec 
amount of liquid than is possible with the best 10 tional view which is taken partly along the sec 
types of presses now in use. . . . . . . . tion line B-B and partly along the section line 
According to this invention, the cylinder is C-C of Figure 2. . . . - - - - - - - - - - - - - 

equipped with a drainage lining which surrounds Figure 5 is an enlarged detail view of a portion 
and is spaced from a pressure-intensifying of the press cylinder. -- - - - - . . - - - - 
drainage cone arranged with its smaller end di- 15 Figure6 is an enlarged detail view of a por 
rected toward but terminating short of the en- tion of the drainage cone. . . . . . . . . 
trance end of the cylinder into which the mate- Referring more particularly to the drawings, 3 
rial to be compressed is intermittently introl designates a horizontally arranged press cylinder 
duced through a suitable inlet. The cone and provided near one end with a lateral inlet 6 for 
the surrounding cylinder lining conjointly pro 20 the admission of the material from which the 
vide an annulsr compression zone of gradually liquid is to be removed. The other end of the 
decreasing area toward the discharge end of the cylinder is left open to provide an outlet 7 
!cylinder. The material is forced rearwardly through which the material is discharged after 
through the annular coin-pression Zone under the liquid has been extracted therefrom. In the continuously increasing compression pressure by 25 present instance cylinder 5 is shown mounted in 
Inears of a high pressure power-actuated piston place between a pair of supporting channels 3 
reciprocating in the portion of the cylinder lo which also support other press elements herein. 
cated forwardly of said cone. The piston is op- after referred to. 
erated by a power-actuated toggle or other force That portion of cylinder 5 which lies between 
transmitting mechanism through which the 30 inlet 6 and outlet is provided with a drainage 
force applied to the piston is increased to a max- lining consisting of rings 9 arranged in side by 
imum value as the piston nears the end of its side relation to provide intervening drainage slots 
working stroke. With this arrangement, the mas fe communicating with longitudinally extending 
terial is forced through the annular compres- drainage channels provided in the inner wall 
sioi, zone in the form of a cylindrical mass, the 35 surface of the cylinder. The channels are in 
cylindrical wall of which is gradually decreased terconnected by a helical channel 2 (Figure 2). 
in thickness by continuously increasing rad - - - - - - - - - - it so that all the water which is forced into said 
compression thereof between the converging de channels through the drainagesiots) is de 
fining walls of said zone. This provides the op. livered to suitable drain connections 3 and 3a. 
timulin conditions for the most effective use of 40 Cylinder 5 is also equipped with a ventia which 
the congression pressure applied to the mate communicates with channels through drain 
rial to remove liquid therefrom since the length slots 8. - - - - of the path which the The rings 9 are clamped in place between a 
the material to reach the cutting ring 6 located immediately adjacent in 
the cyinder and cone is redi a minimiri 45 let 6 and a clamping ring a which is fastened 
at the point where the material is subjected to to the cylinder at the discharge or outlet end 2. 
the maximum com ion pressure during its The body portion of each ring 9 is provided with 
passage through the compression zone. laterally directed spacers' 9" which are engaged 
Other objects, advantages and characteristic with an adjacent ring to maintain the spacing 

features of the invention will be more readily 50 of the ring necessary to provide the drainage 
understool from the following detailed descrip- slots le. The spacers 9 of the ring nearest, the 

in with the accompanying outlet engage the clamping ring but the 
- Spacers of each of the remaining drainage rings 

9 engage the body portion of an adjacent 
5 drainage ring. 
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With the exception of the drainage ring butted 
against the cutting ring 6, the inner corner of 
that side of each ring which is nearest inlet é 
is bevelled at an angle of approximately 45° to 
provide a corner surface 2 which slopes in 
wardly and rearwardly toward the discharge 
Opening . At the side remote from inlet 8, the 
inner corner portion of each drainage ring 9 
is extended to provide a lip 22 having its outer 
annular Surface 23 bevelled so that it inclines 
inWardly and rearwardly toward the discharge 
Opening . A portion of the bevelled lip Sur 
face 23 of each ring 9 is opposed to the bevelled 
Corner surface 2 of the next succeeding ring 
9 to provide a restricted entrance for the drain 
age slot provided by and between said rings. 
A pressure intensifying drainage cone 25 is a 1. 

ranged in cylinder 5 with the Smaller end of 
the cone directed toward but terminating a sub 
stantial distance short of the inlet 6. Cone 25 
COI inprises a hollow conical core member 26 
mounted on a combined supporting and fasten 
ing rod 2 which is provided at its front end with 
a pointed enlargement 23 which constitutes the 
tip of the cone. A piurality of drainage rings 28 
are inouInted on the core member 28 and are 
clamped in place between the pointed enlarge 
ment 28 of rod 2" and a shoulder 29 of the core 
nenber. he rear end of the core member 26 
is cutted against a plate 38 formed integral with 
the front end of a tubular casting 38 which is 
in communication with the hollow interior of 
core member 28 and is provided with a drain 
connection 32. The rod 2: extends rearwardly 
through the casting 3 and is equipped with a 
clamping nut 32' which is tightened to claimp the 
drainage rings 28 against the shoulder 29 and to 
also camp the rear end of the core member 26 
tightly against the plate 38. The Surface poir 
tion of core member 26 on which the drainage 
rings 28 are mounted is provided with longitudi 
nally extending channels 33 conianunicating 
through radial openings 34 with the hollow of 
the core member. The drainage rings 28 as 
Sociated with the core member 28 are constructed 
in substantially the same manner as the pre 
viously mentioned drainage rings 9. One outer 
corner portion of each ring 28 is extended to pro 
vide a lip 35 provided with a beveled iner Sui 
face 3 which inclines outwardly and rear Wardly 
toward the discharge orifice and overlies a cor 
i.espondingly inclined surface 38 formed by bev 
elling the adjacent outer corner portion of the 
Inext succeeding ring. This description applies 
to all the rings 23 with the exception of the end 
rings. Iin the case of the end ring abutting the 
cone tip 28, thesioping of the leading outer corner 
portion of the ring is omitted. In the case of the 
end ling abutting the shoulder 29, the lip forma 
tion 38 is omitted. - - 
The tubular casting 3 forms part of a cas 

frame structure & which is positioned between 
and supported by the channels 8. As clearly 
shown in Fig. 2 the drainage lining of cylinder 
5 and the drainage cone 25 conjointly provide an 
annular compression Zone 42 of gradually de 
creasing area toward the discharge outlet i. 
The material introduced into the cylinder 

through the inlet S is forced rearwardly through 
its annular compression Zone A2 by means of a 
high pressure piston 64 which reciprocates in the 
portion of the cylinder located forwardly of the 
cone 25. 
When the piston is in the retracted position 

shown in Fig. 2 a charge of material is introduced 
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4. 
into the entrance end of the cylinder through 
the inlet 6. During the Working stroke of the 
piston a cutting ring 45 carried thereby coop 
erates with the previously mentioned cutting ring 
6 to separate the inserted charge of material 

from excess material which is subsequently in 
troduced into the cylinder when the piston is 
again retracted to the end of its return stroke, 
The repeated reciprocation of the piston causes 
the material to be forced rear Wardly through 
the annular high compression zone 42 toward the 
discharge outlet 7. During its passage through 
Zone 42, the material is formed into an annular 
maSS, the Wall thickness of which is constantly 
decreased by continuously increasing radial com 
pression thereof between the converging defin 
ing Walls of Said Zone. It will thus be seen that 
the annular mass of material being forced 
through the annular high compression zone is 
subjected to the greatest compression at that 
point in Said Zone where the Wall thickness of 
the annular mass is reduced to a minimum to 
provide the shortest path for the flow of liquid 
through the mass to the drainage openings of the 
cylinder lining and the pressure intensifying cone. 
it will thus be seen that the invention provides 
the optimum conditions for the most effective use 
of the compression pressure applied to the na 
terial to expel the liquid therefrom. 
The material, from which the liquid has been 

extracted, issues through the discharge opening 
in the form of an annular ring which is forced 

against the cutting edge of a triangular cutting 
knife 4: fastened to the plate 33 With its cutting 
edge or apex opposed to the upper portion of Said 
discharge opening. As the ring of material is 
cut by this knife, it collapses and falls down 
Wardly through the space reserved between the 
discharge end of the cylinder and the plate 30. 

Part of the Water forced from the material 
during its passage through the cylinder 5 is 
forced outwardly through the drainage openings 
8 between the cylinder lining rings 9 into the 
channels and 2, from whence it is delivered 
to the drain connections 3 and 3d. Another 
part of the water expelled from the material by 
compression between the cylinder lining ringS 9 
and the cone 25 flows through the drainage 
Spaces 28a between the cone rings 28 into the 
cone channels 33 from whence it passes through 
the openings 34 and hollow interior of the core 
member 26 to the drain casting 3 which, as pre 
viously stated, is equipped with a drain connec 
tion. 32. 
The pistOn 64 encounters the maximum re 

Sistance as it nears the end of each working 
Stroke. In order to ensure a reasonable normal 
power consumption when the piston is working 
against the maximum resistance, I provide a tog 
gle mechanism 59 through which power is ap 
plied to the piston from the main crank shaft 5 
So that the maximum force is transmitted to the 
piston when the latter is nearing the end of its 
Working stroke and is encountering the maxi 
Inum resistance. This toggle mechanism con 
prises a pair of toggle members 52 and 53 hav 
ing corresponding ends connected to a swinging 
shaft 54 carried at the lower end of a connecting 
rod 55 having its upper end 56 fastened to the 
Crank 5: of the main crank shaft 5. The other 
end of toggle arm 52 is connected to a stationary 
Shaft 58 carried by a shaft supporting bracket 
59 Supported in place between the channel men 
berS 8. The remaining end of toggle arm 53 is 
connected to a travelling crosshead shaft 60 
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which, together with the cross heads 6, is rigidly 
secured to piston 44 to travel therewith, the cross 
heads 6 being fitted in cross head guides 62 car 
ried by the channel members 8. The crankshaft 
5 is driven by gearing 64 from a slow speed 
countershaft 65 which, in turn, is driven by gear 
ing 66 from a high speed countershaft 67 
equipped with a pulley 68 or other means for 
driving it from a suitable prime mover. During 
rotation of the main crank shaft 5, the piston 
is operated by the toggle mechanism 5 so that 
the greatest power is applied to the piston 
through the toggle mechanism as the piston 
nears the end of its working stroke. 

Liquid-extracting presses constructed in ac 
cordance with the invention described herein 
may be efficiently employed in all cases where 
high preSSure power compression of moist or 
liquid-Saturated bark or other fibrous material 
must be resorted to in order to extract a sufi 
cient amount of liquid to permit economical use 
of the material for fuel or other industrial pur 
pOSes. Owing to the efficient manner in which 
the material is compressed during its travel 
through the water-draining high-compression 
Zone afforded by the water-draining cylinder lin 
ing and the opposing pressure-intensifying 
draining cone, the amount of water extracted 
from the material far exceeds the amount of 
water that can be extracted by any other press 
of comparable capacity and power consumption. 

Having thus described the nature of my inven 
tion and what I now conceive to be the preferred 
mechanical embodiment, it will be understood 
that various modifications may be resorted to 
within the Scope and spirit of the invention as 
defined by the appended claim. 

Having thus described my invention, what I 
claim is: 
A high-pressure liquid-extracting power press 

COmprising a cylinder provided with a material 
inlet near One end and being open at the oppo 
site end to provide a material discharge outlet, 
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a drainage lining extending around the inner 
wall portion of the cylinder located between the 
inlet and the outlet, said lining consisting of a 
plurality of drainage rings arranged in side by 
side relation to define intervening drainage slots 
communicating With drainage channels provided 
in the inner wall Surface of the cylinder, a 
drainage cone arranged in Said cylinder with the 
Smaller end of the cone directed toward but ter 
minating short of Said inlet, Said drainage cone 
comprising a conical core member provided with 
drainage channels and a plurality of drainage 
rings arranged on said core in side by side rela 
tion to define intervening drainage slots com 
municating With the drainage channels of Said 
core, Said latter drainage rings being of gradu 
ally larger diameter toward the base of the 
drainage cone, a triangular cutter arranged ex 
ternally of but directly opposite said discharge 
outlet and having its apex directed toward said 
outlet, and a high-pressure power-actuated re 
ciprocating piston Working in the portion of the 
cylinder located forwardly of the tip of said 
drainage cone, said press being characterized in 
that the drainage rings of the cylinder and the 
drainage cone conjointly provide an annular 
high-pressure compression zone of gradually 
decreasing area toward Said discharge outlet. 
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