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T .

Thig nve‘lfno ,1elav=s to removﬂ of liquid
from solids by subjecting the’ latter to compres-
siori in a high pressure power press of the cylin-
der and DlStO”l type. .

The object of the ;nvenplon is~to provide an
‘mpI‘OV“d 11qu1d extracting pvess of the above
mentioned type in which’ the material is cor-
presséd in a more efficient” manner resulting in
the economical rempval of a subs»antlally greater
aracunt of liquid than is ‘possible with the hest
types of presses’ now in use; )

According to tHis' 1nvenbxon the cylmder is
equipped mth & drainage lining which sur rounds
and is acdd from’  a pressme-mtepsxfymg
@”ﬂma e cone a,rraugca ‘with its smaller end di-

rected GO‘N@T “hub terminating short’ of the en-
trance end ¢f the cylinder into which the ‘mab =
rial to be commeSSed is 1nt~=rm1ttently intrg-
duced th'v'ahgh & aele inlet, 'The cone and

the swrrounding cyl*n er linihg . conmmtlj pro= 20

vide sn anililsr compression zone of graduauy
decreasing aren toward the discharge end of the
cylinder. 'The rmaterial 18- “forced learwardly
‘th sucrn the anuular cammessmn ‘Zone under

»
continticusly . increasing compressioi pressure by 25"

mearns of g high pressure ﬁower-a\utuated ptston
lGCxT‘I’CC&t o in the vaX‘th"l of the cvlmder o=

ated forwardly of said’'cone. The pleon is® op—
m’aber’ By &' powewactuatnd to gle or other force

trangmitting wechanisn - through which: the 30"

foree onhee to the p;ston is 1ncreased oa m X
imum Ve}ue as ‘the plstOﬂ nears’ the end of 1ts
working stroke. With'this a arrangement, the mas
terial is forced through the annular compr
.3101& Z0ne 1n t’qe Lorrp of. a, cylmdncal maﬁs thn

in- umckmes:.’by contmuou ly mcreasmg rag

compres sion ui ereo; betwc 3eR uhe ccnverffmg dea
fining walls of said gone.” This provides ‘the op«
timu !
t’we co’[ni%:es'sloxw

uhe cvmder
ab the point where’ _ta
¢ mum’ xcom%:-“essmn messure' during- its”
pessage thmugh “the” wcomplessmn Z0 )
Oahe Ob.}ecto advantages and chametensnc

extracting pre&s with ‘certain

10

(CL. 18¢--45)

to msclose othe"' par.,s “that would ovhel“wme be
hidden’ from view. »
Fxgure Cisa vertmal longltudmax ectional
view taken substan’mally along the section” line
22 OI Flgure o )
"‘1gure 3 is'q trad svevse VeI‘tIC’Il soctlonal vzcrw
taken- subsmntzally along the section line 3-8
of Flgurez I ‘
Figure 4 is g compos1 te tranever"e'vei"tical‘ sec-
tional view which i taken pfn'tly along the sec-
tion 1me BB anrl para,l glong the section line
C—C- of Figure 2.
Flgure Bisane

rged detail view of o portion’

_ of the press eyhnder

15°"

2 most - effectlve'use of - 40"
- af phed to the- nlatef_

on- Wlll be more: 1ead11y 50"

“surface of the cyhnder

A 8 ‘engage’ the” body rportion of
‘parts broken away 55"

Flgure 6 is.an’ enlarged detail view of a por-
ticn of: the dr: ainage cone.

Referring more partwularly t0 tﬂe drawmgs, 8
demgnates 7, hoi “120*1ta11y arranﬁed press” cylmdez‘

_provided near one-end with g lateral inlet § for

‘the ‘admission of the material from Whlch the
liquid‘is to be’ removed.: The other end of the
cyhnder is left- open to prov1de an- outlet T
through which- the material is ‘discharged after
the liguid has been extractﬂd therefrom. in the
present-instance ‘cylinder 5 is shown mounted in’
place between a pair of suvportmg channe1s &
which " also support other press elements herein=
after referred to.

That portmn of cylmuer § which lies between
inlet 6 and outlet 7 is prowded with" a-drainage
lining consmtmg of rings 8§ arranged in side by .
side relation to- prov1de 1nterven1ng dramage slots
{0 commumca,’umg with longlbudmally extepdmg'
dra,mage channels ‘11 provided in the inner wall®
The channels i1 are in-
terconnﬂcted by & helical channel §2° (Figure 2)
s0"that"ali- the Water whlch is forced into qald‘
channels thiough- thed*‘ama@e S'Ots i9 i de-
livered to ‘suitable drain-connections {8 and 13a:
Cylinder 5 is also equipped with o vent 14 which
commumcates -with channels 1 {- through drain
siots 187

The rmgs g are” cla,mped in place’ beumecn ar
cutting ring 16 Tocated mnnedla,tely adjacent in=

“let6 and a clamping ring {71 which is fastened

to the cylmder at the dlseharge or outTet end 1.
The body por tion of each ring- 8'is p“ovmecl with
laterally’ directed spacers 19’ which are engaged
with an adjacent ring- tc ‘maintain’ the spacing’
of the ring necessary to provide the drainage
slots 18; The spacers-48-of the ring nearest “the”
outlet {7 engage the clamping ring {7 but the-
spacers Of each of the remaining drainage rings”
an adjacent

drainage’ ring:




2,510,764 -

3

With the exception of the drainage ring butted
against the cutting rinz 16, the inner corner of
that side of each ring which is nearest inlet €
is bevelled at an angle of approximately 45° to
provide a corner surface 21 which slopss in-
wardly and rearwardly toward the discharge
opening 7. At the side remote from inlet §, 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 1. A portion of the bevelled lip sur-
face 28 of each ring § is opposed to the bevelled
corner surface 2t of the next suecceeding ring
9 to provide a restricted entrance for the drain-
age slot 1§ provided by and between said rings.

A pressure intensifying drainage cone 25 is ar-
ranged in cylinder § with the smaller end of
the cone directed toward but terminating a sub-
stantial distance short of the inlet 8. Cone 25
comprises a hollow conical core member 26
mounted on a combined supporting and fasten-
ing rod 27 which is provided at its front end with
a pointed enlargement 28 which constitutes the
tip of the cone. A plurality of drainage rings 28
are mounted on the core member 28 and are
clamped in place between the pointed enlarge-
ment 28 of rod 27 and a shoulder 28 of the core
mermber. The rear end of the core member 26
is butted against a plate 38 formed integral with
the front end of a tubular casting 8! which is
in communication with the hollow interior of
core member 28 and is provided with a drain
connection 82. The rod 27 extends rearwardly
through the casting 2! and is equipped with a
clamping nut 32’ which is tightened to clamp the
drainage rings 28 against the shoulder 29 and to
alsc clamp the rear end of the core member 26
tighily against the plate 33. The surface por-
tion of core member 2§ on which the drainage
rings 28 are mounted is provided with longitudi-
nally extending channels 238 communicating
through radial cpenings 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 8. One outer
corner portion of each ring 28 is extended to pre-
vide a lip 8§ provided with a bevelled inner sur-
face 37 which inclines outwardly and rearwardly
toward the discharge orifice 7 and overlies a cor-
vespondingly inclined surface 38 formed by bev-
elling the adjacent cuter corner portion of the
next succeeding ring. This description applies
to all the rings 2§ with the exception of the end
rings. In the case of the end ring abutiing the
cone tip 28, the sioping of the leading outer corner
portion of the ring is omitted. In the case of the
end ring abutting the shoulder 29, the lip forma-
tion 38 is omitted. -

The tubular casting 3{ forms part of a cast
frame structure §{ which is positioned between
and supported by the channels 8. As clearly
shown in Fig, 2 the drainage lining of cylinder
§ and the drainage cone 25 conjointly provide ar
annular compression zone 42 of gradually de-
creasing ares, toward the discharge outlet 7.

The material introduced intc the cylinder
through the inlet § is forced rearwardly through
its annular compression zone 42 by meauns of 2
high pressure piston 44 which reciprocates in the
portion of the cylinder located forwardly of the
cone 5.

When the piston is in the retracted position
shown in Fig, 2 a charge of material is introduced
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into the entrance end of the cylinder through
the inlet 6. During the working stroke of the
piston a cutiing 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 rearwardly through
the annular high compression zone 42 toward the
discharge outlet 1. 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 %o
provide the shortest path for the flow of liquid
through the mass to the drainage openings of the
cyinder 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 ma-
terial to expel the liquid therefrom.

The material, from which the liquid has heen
extracted, issues through the discharge opening
7 in the form of an annular ring which is forced
against the cutting edge of o triangular cutting
knife 47 fastened to the plate 88 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 26.

Part of the water forced from the material
during its passage through the cylinder & is
forced outwardly through the drainage openings
18 between the cylinder lining rings § into the
channels f{ and {2, from whence it is delivered
to the drain connections {3 and #3z. 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 28¢ between the cone rings 28 into the
cone channels 38 from whence it passes through
the openings 34 and hollow interior of the core
member 2§ to the drain casting 3! which, as pre-
viously stated, is equipped with a drain connec-
tion 32.

The piston 44 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 g tog-
gle mechanism B8 through which power is ap-
plied to the piston from the main crank shaft 51
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-
mum resistance. This toggle mechanism com-
prises a pair of toggle members 52 and 53 hav-
ing corresponding ends connected to a swinging
shaft 64 carried at the lower end of a connecting
rod 5% having its upper end 56 fastened to the
crank 57 of the main crank shaft 51. The other
end of toggle arm 52 is connected to a stationary
shaft 88 carried by a shaft supporting bracket
59 supported in place between the channel mem-
kers 8. The remaining end of toggle arm 53 is
connected to g -travelling crosshead shaft 60
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which, together with the cross heads 61, is rigidly
secured to piston 44 to travel therewith, the cross
heads 61 being fitted in cross head guides 62 car-
ried by the channel members 8. The crank shaft
5{ is driven by gearing 64 from- g slow speed
countershaft 65 which, in turn, is driven by gear-
ing 66 from a high speed countershaft - 61
equipped with & pulley 68 or other means for
driving it from @ suitable prime mover. During
rotation of the main crank shaft 51, the piston

is operated by the toggle mechanism 50 so that

the greatest power is applied fo 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 suffi-
cient amount of liquid to permit economical use
of the material for fuel or other industrial pur-
poses. Owing fo 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 pluraiity 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 sald
core, said latter drainage rings being of gradu-
ally larger diameter toward the hase oi 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 sald
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.
JOHN STADLER.
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