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3,034,424
SCREW PRESS WORM DESIGN
Carl W. Zies, Lakewood, Ohio, assignor to International
Basic Economy Corporation, New York, N.Y., a cor-
poration of New York
Filed Sept. 5, 1958, Ser. No. 759,343
3 Claims. (Cl. 100—145)

This invention relates to a mechanical screw press espe-
cially designed to process a liquid-bearing material such
as oil bearing seeds, wood pulps, or the like for the pur-
pose of extracting the liquid therefrom, and more par-
ticularly to a new and improved worm or screw element
for use in the same.

In present day mechanically operated screw presses,
wherein the liquid bearing material is compressed in a
screw press barrel, or in several barrels in tandem, to ex-
tract the ligiud therefrom, the pressing means in each
barrel normally comprises a central shaft having a plu-
rality of worms or helical-shaped flights integral with or
attached thereto, each of which has a wrap of approx-
imately 95% or more with respect to the periphery of
said shaft.

Each of said elements is usually rotatably mounted on
a rotatable shaft disposed axially within a hollow press
housing or barrel as aforesaid, and the material to be
processed is placed in the latter at its feed end. By rotat-
ing said shaft, the worm or helical-shaped flights advance
said material through the barrel while at the same time
compacting and compressing the same so as to extract the
liquid therefrom.

The primary purpose for the use of the worm or screw
press is that it is capable of developing preselected high
pressures within a range of approximately 1,000 to 20,000
p.sd., applied directly to the material being processed.
Usually, the pressure so applied to the material is gradual-
ly increased as the latter is advanced through the press
toward its discharge end so as to effect a maximum liquid
extraction. As is understood in the art, with the worm
element or elements rotating, the thrust developed by any
one of the flights thereon is applied to the material being
processed so as to ultimately force the same through the
barrel in a direction substantially parallel to the worm
shaft and against the back face of the next succeeding
flight. The vectors of force exerted by the lead face of
any one worm flight actually go in all directions into the
material, but because of the confining wall of the press
housing and the back face of said next succeeding worm
flight, said force results in compacting the material between
said cooperating flights. ‘One might consider such a sys-
tem as being somewhat like that of a cylindrical housing
equipped at the bottom with a wall to seal off the same
and with a plunger reciprocally movable in said housing
and exerting a force on a compressible material.

With this construction, a maximum extraction of liquid
is realized, whereas a highly compressed, relatively dry
material is discharged from the press.

Various constructions of screw presses have been. uti-
lized in the past in an attempt to obtain substantially high
pressures in order to obtain a maximum extraction of
liquid from a liquid bearing material. For example, in
one construction a constant internal diameter of press
barrel as defined above, has been employed, but the shaft,
or the screw flight roots, rotatably mounted thereon is
substantially conically tapered so that the volume of the
material-containing space is progressively less at the dis-
charge end of the barrel than at the feed end.  In still
another construction, a tapered shaft and a similarly
tapered barrel housing is employed with the taper of each
converging toward the discharge end of the latter so as
to decrease the volume of material-containing space at
the said discharge end with respect to the feed end. Still
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other types of press structures have been ntilized, for in-
stance on one type of machine the pitch of the worm flight
on the screw conveyor shaft and/or shafts has been de-
creased toward the discharge end.

In each of the prior art machine constructions referred
to above, as well as others known in the art, the wrap of
the worms or helical-shaped flights has been substantially
95% or more of the circumference of the screw element
shaft. :

In the compression of materials having a liquid fraction
which it is desirable to efficiently extract, I have found that
the extraction problem waries with certain physical char-
acteristics of the material, principally the “pressure tol-
erance” as I may term it, for want of a term at present
sufficiently specific. In justification for this let me say
that the term comprehends a certain critical pressure at
which material will most readily yield up the maximum
amount of its liquid in a continuous screw pressing proc-
ess at a certain rate of material travel. I have found that
this critical pressure will vary with the type of material,
and that the critical pressure for cotton seed, for exam-
ple, is quite different from the critical pressure for meat
cracklings, and both of these distinctly differ from the
critical pressure for eucalyptus chips.

May I further say that ome of the best presses in the
prior art for the extraction of liquid comprises two pres-
sure barrels in sequence, the first one feeding a partially
compressed mass to the second, and for spacial economy
the first press barrel has usually been disposed vertically, so
that the lower or discharge end of the vertical barrel feeds
directly into the receiving or feed end of the horizontal
barrel. This arrangement, while conventional, is not
necessarily the oaly possible one since the first barrel might
be inclined at an angle, or even horizontally. In any

5 event the material is partially compressed in the first bar-

rel, accompanied preferably by partial liquid expression
and the final pressing, under higher unit pressures, takes
place in the second barrel, and particularly near the dis-
charge end of the second barrel. )

In order for the second barrel to function efficiently,
under what might be considered predetermined condi-
tions (depending on the character of the material being
compressed) it is desirable that the first barrel deliver
to the second barrel a uniform product, but this was not
normally possible with the pre-existing worm design in
the first barrel, namely the 360° wrap worm. Under such
conditions material was rarely delivered in uniform con-
dition because pressure tolerances varied. Some mate-
rials arrived in rather loosely packed form and other ma-
terials packed so tightly in the first barrel that the result-
ing plug could not be forced into the second barrel and
some part of the moving elements jammed, or the driving
motor became overloaded and stalled. .

Commenting again on pressure tolerance, it may- be
regarded as determining the point up to which, at a par-
ticular worm rate of rotation, compression may be in-
creased while still efficiently extracting the maximum
amount of liquid in the first barrel, and, as above men-
tioned, this point varies with the material, with its liquid
content, and with the rate of application of increasing
pressure on the material.

I -bave devised a worm flight arrangement for a screw
press barrel which will automatically accommodate itself
to any type of liquid-bearing solid from which the liquid
is to be extracted, and which, though usable in any bar-
rel or sequence of barrels, is of particular advantage in
the first pressure barrel of @ multi-barrel unit. When ma-
terial is fed to a pressure barrel equipped with my novel
screw arrangement, it will be compacted in a continuously
delivered uniform condition at the discharge end of the
barrel. As heretofore indicated, this barrel may be the

- only one operating in the process, but more usually, and
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preferably, it will be the first barrel of two pressure bar-
rels or housings. )

A primary object of the invention, therefore, is the
provision of a novel and improved helical worm assem:
bly for use on a rotatable shaft in a continuous press
barrel, and wherein the worm flight arrangement is such
that the pressure build-up will not exceed the pressure
tolerance of the material, having in mind the most ef-
ficient compaction and liquid extraction.

Another object of the invention is to provide a screw
flight arrangement as defined in the last preceding para-
graph, whereby there is afforded a rearward pressure
relief path of tortuous character, and. whereby pressure
build-up beyond a desirable critical point is avoided.

A further object of the invention is to provide a screw
flight arrangement as defined in the last two preceding
paragraphs which is especially adapted for use in the first
pressure barrel of a multi-barrel assembly.

A further object. of the present invention is the pro- '

vision of a new and improved helically shaped worm
or screw element especially designed for use with a con-
tinuous mechanical press machine or the like and where-
in said worm may consume or absorb only a predeter-
mined limited portion of the -working effort applied by
the prime power source of said machine and hence pre-
vent an overloading of the same. .

A further object of the present invention is the provi-
sion of a new and improved helically shaped worm or
screw element especially designed for use with a con-
tinuous mechanical press machine, or the like, and where-
in the said worm is capable of applying predetermined
increments of - pressure upon a compressible material
being processed in said machine.

Still another object of the present invention is the
provision of .a new and improved worm or screw ele-
ment especially designed for use with a mechanical press
machine or the like, and wherein said worm is provided
with a plurality of individual discontinuous helically
shaped flights, the wrap of each of which with respect to
the periphery of its mounting shaft is preferably. within
the range of 20-80%. ]

Another object of the present invention is the pro-
vision of a nmew and improved worm or screw element
especially designed for use with a mechanical screw press
or the like and wherein said worm is provided with a
plurality of individual discontimious helically - shaped
flights, each of which has a preselected wrap preferably
within the range of 20-80% of the periphery of its sup-
porting shaft, and wherein said worm is further charac-
terized by having each of said flights placed in a pre-
“determined location along its shaft length to provide for
‘an increase and/or decrease in the pressure applied there-

by, at any predetermined point along said shaft, to a
“compressible material being processed by said machine.

Still another object of the present invention is the
‘provision of a new and improved worm or screw ele-
ment for a mechanical press as referred to in the above
objects, and further characterized by having the extent
of peripheral wrap of the plurality of individual discon-
tinuous flights relatively extensive at the feed end of the
conveyor shaft -and thence progressively decreasing to-
ward its discharge end. -

Yet another object of the present invention is the pro-
vision of a new and improved worm or screw element for

~ a mechanical screw press or the like as above referred to,
and.wherein the extent of wrap of the plurality of in-
dividual discontinuous flights is relatively limited at the
feed end of the conveyor shaft and thence progressively
increases toward its discharge end. ) ‘

Another object of the present invention is the pro-

_vision of a new and improved worm or screw element
especially designed for use with a mechanical screw press,
and ‘wherein the worm is provided with a plurality of in-
dividual discontinuous helically shaped flights, the wrap
of each of which extends substantially 50% or. 180°
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- line ‘will slowly increase.

around the periphery of the mounting shaft of said worm
and further characterized by having each of said flights
displaced ‘on said shaft approximately 180° from the
next adjacent flights on either side thereof.

Still another object of the present invention is the pro-
vision of a new and improved worm or screw element es-
pecially designed for use with a mechanical screw press
or the like, and wherein the worm is provided with a plu-
rality of individual discontinuous helically shaped flights,
the wrap of each of which extends substantially 180°
around the periphery of the mounting shaft of said worm,
and further characterized by having the leading edge of
each of said flights displaced on said shaft approximately
90° from the leading edge of the next adjacent flights on
either side thereof.

Additional objects and advantages of the worm or
screw arrangement of the present invention will be real-
ized by one skilled in the art to which it pertains upon
reference to the following disclosure of several preferred
embodiments which are illustrated in the accompanying
drawings forming a part of this specification, and wherein:

FIG. 1 is a view of a conventional mechanical screw
press with parts thereof in vertical section to show other-
wise hidden parts of the several conventional worm or
screw elements utilized therein;

FIG. 2 is a longitudinal elevational view of one em-
bodiment. of worm or screw. element embodying the
present invention and which may be adaptable to either
one of the barrel elements shown in FIG. 1, but prefer-
ably to the vertical barrel.
© FIGS. 3-14 are sectional views taken substantiaily
on the corresponding section lines of FIG. 2 and illus-
trate the various degrees of wrap and the circumferential
angular placement of each of the flights on the worm
element;

FIG. 15 is.a longitudinal view in side elevation of a
second embodiment of worm element arrangement em-
bodying the present. invention;

FIGS. 16-22 are sectional views taken substantially on
the corresponding section lines of FIG. 15, and illustrate
the various degrees of wrap and the positional interrela-
tionship of the flights on the shaft shown therein;

FIG. 23 is a fragmentary view in side elevation of a
third embodiment of worm element arrangement embody-
ing the present invention;

FIGS. 24-26 are sectional views taken substantially
on the corresponding section lines of FIG..23, and shows
still another form of wrap arrangement for each of the
flights thereof;

FIG 27 is a longitudinal fragmentary view. in side ele-
vation of a fourth embodiment of worm element embody-
ing the present invention; and, .
 FIGS. 28-31 are sectional views taken susbstantially
on the corresponding section lines of FIG. 27 and shows
the extent and disposition of wrap for each of the worm
flights of FIG. 27. -

Beforé describing in detail the several embodiments
of worm or screw elements of the present invention, one
common example, which illustrates the practice of -this
invention, as distinguished from screw presses of the
prior art, is the difference in results attainable by using a
positive displacement pump versus that of a centrifu-
gal pump in a closed fluid system. - If a positive dis-
placement pump, for example a piston pump or a gear
pump, is employed-to move a liquid from .one point to
another through a pipe line of a fluid system under pres-
sure, disregarding frictiona] resistance, the positive dis-
placement pump will continue to force liquid through
the pipe. - If it is assumed that the pipe line is provided
with a terminal valve, and further-if it is assumed that
the valve is slowly closed, the pressure within the pipe
By a-further closing of the

" valve, pressures may be attained within the system where-

75

by the pipe line itself may. burst, the positive displace-
ment pump may {fail, or the power source driving the
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pump such as a motor, may become overloaded and
stall. Thus it is with the continuous mechanical screw
presses presently known and developed in the art which
utilize worm or screw elements having helical flights
thereon whose wrap extends substantially 95% or more
of the circumference of the element supporting shaft.
On the other hand, continuing the present analogy, if
a centrifugal pump is used in the same system, as de-
scribed above, in place of the positive displacement pump,
and if the valve as referred to is slowly closed, the pres-
sure within the system also increases. The centrifugal
pump continues to deliver liquid to the terminal valve
until a certain limiting pressure is reached. At that
point the amount of liquid furnished by the centrifugal
pump to said system begins to decrease with increasing
pressures until a pressure is reached at which the pump
continues to operate, but does not displace the liquid
which is agitated but not advanced. In contradistinction
to the screw presses of the prior art, the new and im-
proved worm element of this invention permits a con-
tinuous mechanical screw press to be operated or to be
designed and controlled more in the fashion of the cen-
trifugal pump, except that the system is designed to stop
material movement within the press,

Referring now to the drawings wherein like elements
are identified throughout the drawings by the same
reference character, the screw press herein shown in FIG.
1, is of conventional construction, and illustrates, merely
for purposes of disclosure, one preferred type of machine
adapted to utilize the novel and improved worm elements
of the present invention in the process of extracting a
predetermined amount of liquid from a liquid-bearing
material. Other possibilities applicable to the instant
form of worm element arrangement will be familiar to
those skilled in the art.

The screw press shown in FIG. 1 includes a base 2
supporting feeding means thereabove, which in its present
form comprises a horizontal rotatable shaft 18 carrying
a helical worm 11, the shaft and worm being enclosed in
a tubular housing 12 which has a feed cpening 13 at the
receiving end thereof. Oil-bearing material dropped
through opening 13 as shown by the arrows 13a is car-
ried to the right and discharged into a vertical cylindrical
chute 14 communicating with the housing 12 and which
has a vertical shaft 15 rotatably mounted therein, having
thereon substantially continuous screw flights 16 which
are adapted to force the material downwardly there-
through. Conventional drive means is provided for shafts
10 and 15. Shaft 10 is driven from cooperating sprockets
17 and 17q which in turn are operated by a motor as
indicated at 19, the latter being supported above the ma-
chine base 2 by any suitable structural members as indi-
cated at 19a. The drive of shaft 10 does not require
much power since loose material is merely being advanced
laterally into chute 14 where incipient pressure begins to
be applied. Vertical shaft 15 is driven from motor 20
through a gear reduction train in housing 21, the latter
being mounted on top of the aforesaid chute 14 and
likewise supporting the motor 29 thercabove. This driv-
ing train is of conventional design and therefore is not
shown herein in detail.

Forming a downward continuation of chute 14 are two
vertical barrel sections 22 and 23 which are coaxial and
coextensive with chute 14. The lowermost end of barrel
section 23 is rigidly attached to the base 2 of the ma-
chine. Shaft 15 continues downwardly through barrel
sections 22 and 23, and carries thercon a plurality of
screw hubs or collars as identified by the reference
character 24, each having its respective helical screw
flight 25 thereon, the periphery of which closely ap-
proaches the inner face of the barrel wall, in addition, the
wrap of each of said flights is seen to extend substantially
95% or more, around its respective hub or collar. Said
shaft, hubs and screw flights comprise one form of worm
or screw element known in the art. In accordance with
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the present invention, the individual worm flights may be
inventively modified as hereinafter described.

Adjacent the lower end of the vertical barrel 23 there
is here shown an imperforate collar 27 located directly
below the end of the lowermost hub on the shaft 15,

From the vertical barrel 23, the partially compacted
material is delivered to a horizontal barrel 29, the general
construction of which is herein shown to be somewhat
similar to the construction of the aforesaid vertical bar-
rel. The barrel 29 connects at its right end or charging
end with barrel 23 just below the collar 27, carried within
the latter., A shaft 31 is rotatably mounted therein, the
same extending centrally longitudinally therethrough, and
being suitably journalled at jts ends within bearing sup-
ports as indicated at 32. The shaft 31 is provided with
a plurality of interrupted helically shaped worm flights
33, the pitch of which becomes successively less as the
same progresses toward the left end of said supporting
shaft., In addition, as is seen in FIG. 1, the wrap of
each of said latter flights extends substantially 95% or
more around the circumference of the shaft 31. The
drive for said shaft includes the motor 34, supported
above and upon the base 2 of the machine by means in-
cluding stanchion 35, the motor being drivingly con-
nected to the right end of shaft 31 by means of a suit-
able gear train supported in housing 37 on the adjoin-
ing end of the machine base.

Having thus far described a conventional construction
of screw press as shown in FIG. 1, the liquid-bearing
material to be processed, is carried downwardly and in-
itially compressed by the flights 16 on the shaft 15
and then delivered to the flights 25 carried on the lower
end of the said shaft. As the material is advanced
through the barrel sections 22 and 23, the pressure de-
veloped by said flights is gradually increased. As a re-
sult, said material is partially compacted at the lower-
most end of the shaft 15 whereby some of the liquid is
extracted therefrom.

The screw press continues its operation, and the ma-
terial is advanced and projected into the confines of the
collar 27 which is directly below the shaft 15 and which
also communicates with the charging end portion of the
horizontal shaft 31 in the second barrel. The material,
at this stage in the process, may have been compacted
sufficiently to be termed a material plhug.

With the shaft 31 rotatably driven by its motor 34
clockwise, as viewed from the right end of the machine
in FIG. 1, the material, as thus deposited in the collar
27, is scraped off and picked up by the flights 33 on the
latter shaft and thence carried by the horizontal screw
flights toward the discharge end of the second barrel. As
said material is thus moved, and since, in the instant ma-
chine the pitch on the aforesaid flights 33 also usuaily
becomes progressively less, said material is further com-
pacted so as to extract additional liquid therefrom. Knife
bars as indicated at 38 may also be mounted in the bar-
rel 29 and exiend radially inwardly in the spaces between
screw flights so as to prevent compacted material from
merely rotating with the shaft 31.

The material thus compacted, and from which most of
the liquid has been extracted, is discharged through an
aperture (not shown) of a choke assembly 40 located on
the left end of the shaft 31, said aperture being variably
regulated to obtain a predetermined pressure on said
material. The structural and operational details of one
embodiment of choke assembly similar to that herein
shown is fully described in U.S. Patent No. 1,752,054 to
Raymond T. Anderson. Briefly this type of choke as-
sembly includes a worm as seen at 41 in FIG. 1 which
produces co-acting rotation of a peripheral gear in hous-
ing 42, which through the operation of further cooper-
ating parts results in a change in the diameter of the
aforesaid escape aperture or opening, somewhat similar
to the operation of an iris diaphragm. In this manner,
any preselected pressure may be provided in an attempt
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to extract the greatest volume of liquid from said liquid-
bearing material.

¥n the conventional screw press machine of the type
just described, wherein the wrap of each of the flights
on the worm element or elements in substantially 95%
or more of the circumference of the element shaft, the
forces generated thereby are of such magnitude that the
processed material oftentimes is compacted to such a
degree in one or other of the barrels that it opposes the
action of said worm elements in advancing the same to-
ward the discharge end and hence. said press becomes
inoperative. .

In the disclosure now to follow relating to the new and
improved worm or screw element of the present invention,
the novel phases of which will be described in detail, it
will be apparent that the disadvantages of the prior art
constructions, as hereinabove described, have been over-
come, and that the improved construction is capable of
continuously processing substantially large quantities of
liquid bearing materials without effecting the overloading
and/or stalling of the press.

Referring now particularly to FIGS. 2-14, inclusive,
of the drawings, one preferred embodiment of worm ele-
ment arrangement of the present invention is shown, and
is preferably substituted for the vertical elements as the
same are seen in the conventional screw press of FIG. 1.

More specifically, the present embodiment of my in-
vention comprises a cylindrical shaft 51 which is adapted
to. have its upper part rotatably journalled within a bear-
ing carried within the chute 14 of the conventional screw
press of FIG. 1 such that its adjoining upper end, as indi-
cated by the splines 53, is operatively connected by means
of coupling 54 to the aforesaid gear train in housing 21.
A plurality of bored collars or hubs 56-66 inclusive, are
threaded over the shaft 51 in tandem fashion, and in
end-to-end contact, and are each in turn integrally pro-
vided with a helical worm flight. The particular char-
acteristics and configurations of each of said flights and
the manner in which the same are located axially on the
said collars to effect the desired results will now be de-
scribed. -

As seen in FIGS. 2-4 inclusive, the collar 56 is inte-
grally formed with a continuous helical flight 71. The
collar 56 is preferably located on the aforesaid shaft 51
such that the flight 71 is substantially adjacent the de-
livery end of the helical worm 11 on the shaft 10. As
also herein shown, the pitch of the present form of helical
flight 71 may decrease as the helix of the same is de-
veloped downwardly along its collar 56 whereby to exert
an increasing component of thrusting or propelling force
on the material being processed. As seen in FIGS. 3 and
4, the shaft 51 and collar 56 are preferably formed with
complementary key grooves 72 which define a rectangu-
lar keyway adapted to receive a key 73 so that the said
collar will rotate with the shaft,

With reference now directed to FIGS. 2 and 5, collar
57 is located on the shaft 51 in vertical juxtaposition to
the aforesaid collar 56, and is integrally provided with
a partial helically shaped flight 74. As seen particularly
in FIG. 5, the wrap of the flight 74 extends approxi-
mately 216° about the circumference of the collar 57
or has what is defined in the art as approximately a 60%
wrap, the helix of said flight being developed so as io

_project in a clockwise direction looking - downwardly
along said shaft. Collar 57 is also suitably keyed to the
shaft 51 as is collar 56 so as to be rotatable therewith.

In like manner, collar 58 is located below the afore-
said collar 57, the adjoining ends thereof preferably abut-
ting each other. Collar 58 is also provided with a heli-
cally shaped flight 75, the wrap of which is 66% as
above defined or extending approximately 216° -around
the circumference of its supporting cellar, the helix of
the same being likewise developed in a clockwise- direc-
tion downwardly along the shaft 51. Collar 58, in addi-
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tion, is keyed to the shaft 51
with.

The remaining collars 59-66 inclusive, each have a heli-
cally shaped flight integral therewith, the same being iden-
tified in the present instance by the reference characters
76-83, inclusive. As seen in FIGS. 7-11, the flights 76—
80 inclusive each have a wrap of approximately 60%,
as above defined, whereas, flights 81-83 as seen in FIGS.
12-14, each have a wrap of approximately 30%, or a
helical projection of substantially 108° along the circum-
ference of their respective supporting collars 64-66, in-
clusive. : ’

Beginning with helical flight 75, and thence continuing
with every successive flight thereafter, it is seen that the
collars or hubs 58—66 are located on the shafts 51 and
keyed thereto, in the manner above described, such that
any one flight is displaced or advanced approximately
60° circumferentially of said shaft, or in a clockwise. di-
rection as viewed in the drawings, FIGS. 3-14 and to
thereby locate the leading edge of any one of 'said. par-
tially aligned flights 90° ahead of the last preceding par-
tially aligned flight.

In the structure just described, the fact that a plurality
of juxtaposed screw flights have substantially less than a
360° wrap, and that they are staggered or non-aligned
with respect to an end view, provides a tortuous. passage
through which an excess of pressure can be relieved rear-
wardly toward the entry end. In other words, returning
to my terminology as used earlier herein, the flights can
be arranged and oriented so that, at the rate of operation
of the driving shaft, and bearing in mind the initial liquid
content of the material, the pressure wiil first build up,
but will relieve itself rearwardly before the pressure toler-
ance of the particular material is relieved.

Certain interesting positional and pressure relation-
ships result from the worm flight assembly shown in FIGS.
2 to 14 inclusive.

In the conventional press, as is seen in FIG. 1, the
volume of material enclosed between any two adjacent
flights, for example the flights 25 in the vertically disposed
worm element, partakes the form of substantiaily a hollow
space the contour of which follows the helical projec-
tion of the adjacent flights. Hence, with this construc-
tion, any liquid bearing material forced into this space
beiween said pairs of adjacent flights is compacted into
said spacial configuration. As above mentioned, espe-
cially when the pitch between adjoining flights decreases
as the discharge end of the flight is approached, and be-
cause of the confining nature of the enclosing barrel the
material tends to be further compacted, and with no
provision for pressure relief, the mass opposes any: fur-
ther action of the worm element.. The compacting forces
created by any one pair of adjoining flights are actually
applied to the material in substantially all directions, but
because of the confining walls of the press housing, the
forces acting throughout approximately 360° in a direc-
tion substantially parallel to the longitudinal axis of the
cylindrical volume of said material are applied to com-
press the same in attempting to extract a maximum quan-
tity of liquid therefrom.

Referring now to the instant embodiment of worm ele-
ment; it is seen that the first helical flight 71 is substan-
_‘ually continuous for approximately three complete turns
about the shaft 51. As above mentioned, this flight is
located at the feed end of the element, and its purpose is
merely to provide a substantially continuous feeding of
the material into the confines of the upper barrel housing
22. The pitch of said flight may therefore be substan-
tially large, as herein shown, so that only incipient low
pressures are exerted on the material.

) With this in- mind, assume that the press is in opera-
tion, with the shaft and worm assembly of FIG. 2. Let
it be further assumed .that FIGS. 2-14, represent the
positi'on of the shaft 51 and the various: flights supported
therein at any onme predetermined instant ‘during said

so.as to be rotatable there-
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processing period, the relationship between the screw
fiights being maintained while the shaft remains assembled.

With the above assumed conditions, it will now be scen,
with particular reference first to FIGS. 4 and 5, that the
cocoperating faces of the flights 71 and 74, namely the
surfaces of said flights facing each other, which may be
referred to hereinafter as the cooperating faces of one
compression system will be effective to compress only
that volume of material as above defined that lies directly
between said surfaces in the axial direction. As seen
particularly in FIG. 5, the arrowed segmental line, identi-
fied by the reference character 71a, and which extends
around the curved edge of the flight 74 also outlines the
portion of the flight 71, next above, which, with flight 74,
forms the aforesaid compression system. Hence, it is
seen that said flights cooperate with each other to com-
press a column of liquid-bearing material which has sub-
stantially a semicylindrical configuration, and one that
extends approximately 60% around the circumference of
the shaft 51. With the present compression system it is
therefore realized that of the total peripheral volume of
material which corresponds to the volume that lies be-
tween adjoining flight surfaces in the 360° worm element
of the conventional screw press, approximately 40 per-
cent in the present embodiment is not compressed by said
flights, and is therefore not compacted therebetween.
Consequently, the partial wrap of the present operating
flights provides a relief for the pressure to a point below
the pressure tolerance of the material.

Next, continuing downwardly along the shaft 51, it is
seen, with reference being directed to FIG. 6, that flights
75 (which as above defined, is displaced 90° ahead of the
flight 74 located thereabove, clockwise about the said
shaft) cooperates with both flights 71 and 74 to define
two separate compression systems. These two systems
are hence effective to process two distinct pressure col-
umns of liquid-bearing material lying in a side-by-side
relation, which cclumns have different lengths measured
axially along the shaft 51. The arrowed lead line, identi-
fied by the reference character 715 in FIG. 6, denotes the
portion of the said flight 71 which ccoperates with flight
75 to define one of said compression systems effective to
compress a predetermined column of material, the Iength
of which is substantially the same as the distance between
said cooperating flights. By a comparison with the afore-
said compression system formed by the flights 71 and 74,
it is seen that in the present instance, the column of ma-
terial compressed between flights 71 and 75 is substan-
tially arcuate in cross sectional configuration and extends
approximately 25% around the circumference of the
shaft §1. In addition, said column is located mnext to
the previously described material column in a direction
that is clockwise about the shaft as viewed in FIGS. 5
and 6.

in like manner, the arrowed lead line, identified by the
reference 745 in FIG. 6 denotes the arcuate portion of
the fiight 74 which cooperates with flight 75 to define
the second of the compression systems now under con-
sideration, which second system is effective to exert pres-
sure in the second of the aforesaid distinct columns of
liquid bearing material. In this instance, the length of
the column is substantiaily the same as the distance be-
tween the flights 74 and 75. By a comparison of FIGS.
5 and 6, it is seen that the column of material which is
compressed between the flights 74 and 75 is also arcuate
in its cross sectional projection and extends approximate-
ly 25% around the circumference of the shaft 51, while
being located next to, but in a counterclockwise direc-
tion from, the material column formed by flights 71 and
75.

Considering next the flight 76 which, as above men-
tioned, is displaced substantially 90° ahead of the flight
75 in the direction of their rotation, it is seen with par-
ticular reference being directed to FIGS. 4-7, that said
flight 76 cooperates with each of the flights 71, 74 and
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75, to define in the present instance, three separate com-
pression systems which are also capable of exerting axial
force on three separate and distinct columns of material,
each of which has a different axial length with respect to
the shaft 51. Specifically, with reference to FIG. 7, the
lead line identified as 71lc denotes the portion of the
flight 71 which cooperates with the similarly shaped and
axially spaced portion of the flight 76 to define one of
said three compression systems effective to process a like-
wise similarly shaped column of material, the length of
which is substantially the same as the distance between
flights 71 and 76. 'With the worm element herein shown,
said material column, while being compressed between
the cooperating portions of the flights 71 and 76, extends
longitudinally along the axis of the shaft 51 and through
the opening between the interspaced flights 74 and 75,
which opening is defined by the end faces 74a and 75q,
respectively, of said flights. Said material column is
therefore substantially arcuate in cross sectional config-
uration and extends approximately 15% around the cir-
cumference of the shaft 51, while being located in a clock-
wise direction next to the material column formed by the
fiights 71 and 75.

The arrowed lead line 74c in FIG. 7, likewise indicates
the arcuate portion of the flight 74 which cooperates with
flight 76 to define the second of said three compression
systems now under consideration, which system is effec-
tive to process a separate and distinct material column
whose length is substantially the same as the axial dis-
tance between flights 74 and 76. The material column
while being compressed between the flights 74 and 76
extends past the flight 75, ard in addition, extends sub-
stantially 15% around the circumference of the shaft 51.

In like manner, the lead line 75 indicates the por-
tion of the flight 75 which cooperates with flight 76 to
define the third of the instant three compression systems
which is hence effective to process a material column
whose length is substantially the same as the distance be-
tween flights 75 and 76. As seen particularly in FIG.
7, the material column thus formed by flights 75 and 76
extends substantially 30% around the shaft 51.

Continuing the present analogy, each of the remaining
dlights 77-80 inclusive in the present arrangement of
worm elements will also cooperate with three preceding
flights mounted thereabove on the shaft 51, in the man-
ner described hereinabove, so as to compress three dis-
tinct and different columns of material, each of which has
a cross sectional configuration that is the same as the
cooperating axially aligned portions on the respective co-
operating flight faces and a length that is substantially
the same as the axial distance between said flights. For
example, with reference directed to FIG. 8§ of the draw-
ings, the arrowed lead lines 74d, 75¢, and 76z indicate
the respective portions of the flights 74, 75 and 76 which
cooperate with flight 77 to compress material therebe-
tween. The identical notation has been foliowed through-
out the drawings to and including FIG. 11, as to the sev-
eral remaining combinations of said flights as will be un-
derstood by onme skilled in the art,

The remaining flights 81-83 inclusive as shown respec-
tively in FIGS. 12-14, each have a wrap of approximate-
1y 30% and are each displaced radially of the shaft, one
from the other by substantially 90° in a clockwise direc-
tion as viewed in said latter mentioned drawings. In
addition, the leading edge 81a of flight 81 (FIG. 12) is
seen to be displaced approximately 90° ahead of the
corresponding leading edge 80a (FIG. 11) of the next
above flight 8¢ in such manner that the surfaces of flight
81 are advanced 90° ahead of the latter flight surfaces.

With reference now directed particularly to FIG. 12,
it is seen that flight 81 is oriented to combine with pre-
determined portions of each of the flights 78, 79 and
890 located thereabove as are identified in FIG. 12 to exert
pressure on three distinct columns of material, the length
and configuration of each being directly related to the
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axial distance between said flights and ‘the extent of the
matching surface portions thereof, in'a manner substan-
tially similar to that as is hereinabove described for the
flights- 76-80, inclusive.

- In much the same manner, flight 82 also cooperates
with portions of the flights 79, 80 and 81, as identified in
FIG. 13, to exert pressure on still another three distinct
and separate columns. of material therebetween, the
length and configuration of the same being likewise di-
rectly related to the axial distance between said flights
and the lateral extent of the matching surfaces thereof.

‘The lowermost flight 83, as viewed in FIG. 14 hence
cooperates with portions of flights 8G and ‘81 to exert
pressure on two distinct and separate columns of mate-
rial therebetween. ‘

It will now be realized that in the just described ar-
rangement of worm elements, the partial wrap flights
are effective to provide a plurality of distinct and sep-
arate compression systems which, at any one instant, are
spaced around the supporting shaft 51 in a spiral fashion,
and in addition, are effective to compress columns of
material, cach of which has a length corresponding to
the axial distance between the associated cooperating
flights establishing said columns, a cross sectional con-
figuration of each column being directly related to the
" surface area that is common in axial projection to said

cooperating flights.

The total energy that may be developed by any one
worm flight, or in other woids, the -work in terms of
horsepower that may be developed by said worm flight, is
-a function of the area of the operating surfaces of the
same. Therefore in the present form of worm element
wherein each of the various flights has a preselected par-
tial wrap of approximately 30% or. 60%, by a careful
selection of the degree of wrap of the individual worm
flights, the total input- energy that will be built up by
the complete shaft assembly can be readily predeter-
mined. In this manner the energy required to be- de-
livered to the shaft assembly by the prime mover or
driving source, as, for example, an electric motor or other
_available power source, may be more closely predeter-
mined.

It will now be realized that with the preselected par-
tial wrap for the various worm flights as in the instant
embodiment of worm element, various magnitudes of
compression or compaction forces are developed at any
one plane taken transversely: of its longitudinal axis. For
example, consider for a moment the plane as indicated
at P—P in FIG. 2 and assume that a cylindrical volume
of material is being processed by worm element 78. It
will now be apparent that the maximum compression
force (which I will term a first magnitude force) occurs
in the material columns that the between the portions
of flights 77 and 78; the next largest or second mag-
nitude force being: in' two separate material columns
lying between the pairs of flights 76 and 78; and 77 and
79, the latter columns being spaced approximately 90°
one from the other radially of the shaft 51 and also
spaced from the first defined material column and on op-
posite sides of the same. The compression forces at
said plane P—P which are of the least or third magnitude
and lie in three separate material columns between the
pairs of flights: 75 and 78, 76 and 79, and 77 and 89,
said columns being. also. spaced approximately 50° one
from the other; and interspaced between the aforesaid
material columns having the first and second magnitudes
of compression forces. It will of course be apparent that
_ the aforementioned compression forces of higher magni-
tudes will tend to be partially dissipated into- the adjacent
material columns whose compression forces are of a
lower magnitude. - - ’

FIGS. 15-22 of the instant drawings, illustrates a sec-
ond embodiment of worm element assembly of the pres-
ent invention; and, like the previous form, may also-be
substituted-for either and/or both the conventional worm
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elements in the press machine of FIG. 1, although pref-
erably in the vertical barrel.

More specifically, the instant form of worm arrange-
ment consists of a plurality of helically shaped flights,
some of which have at least a 95% or continuous wrap
as herein above defined, while others have various partial
wraps, preferably between 30-60%. In addition, the
wrap of said flights is seen to increase toward the dis-
charge end of the worm element.

Referring now particularly to FIG. 15, the shaft 161
has a plurality of flight-carrying hubs or collars mount-
ed thereon, the same being herein identified by the rei-
erence characters 102-168, inclusive, the numbers in-
creasing in the direction of material movement.

The collar 102 has a continuous helically shaped flight
112, said collar being mounted on the end of the shaft
181 which may be hereinafter referred to as the feed
end of the shaft assembly. With this construction the
pitch of said flight is preferably coarse so as to carry
the material to be processed longitudinally along the shaft
without developing any excess compaction or compres-
sion forces. The collar 103 next positioned on the shaft
carries a partial wrap helical shaped flight 113 which has
a wrap of approximately 30%, as is viewed in FIG. 17
whereas. the next positioned collar 104 on said shaft
carries. a partial helical flight 114, whose wrap is ap-
proximately 40% as seen in FIG. 18, said flight in addi-
tion being-advanced clockwise radially of the shaft sub-
stantially 90° from the aforesaid flight 113.

In like manner, the collar 195 carries a similarly shaped
flight 115, whose wrap is approzimately 50% and which
is advanced substantially 180° clockwise about the shaft
181 relative to the previously described flight 114.

The collar 106 next positioned on the shaft 161 like-
wise carries helical flight 116 whose wrap is approxi-
mately 50%, said latter flight being advanced substan-
tially 90° clockwise about the shaft with respect to flight
115,

Continuing along-the shaft 101 to the left as viewed
in-FIG. 15, collar 107 also carries a partial helically
shaped flight 117 which; in its present form preferably
has a wrap of 60%), being likewise advanced substan-
tially 90° clockwise about said shaft with respect to the
aforementioned flight 116.

To complete the characterization of the present form
of worm element arrangement, the collar 108 mounted
on the left or discharge end of the shaft 181, carries a
flight 118 which has substantially a continuous wrap, as
is seen more clearly in FIG. 22.

This particular construction of worm element is es-
pecially adapted to process materials, such as wet paper
pulp or the like, wherein pressures between 100 and 1000
p.s.i. are required to dewater the same to a desired degree.

In the present form of worm element ararngement it
is also intended that the pitch of the various flights may
be of any predetermined value so as to provide any pre-
selected thrust for the same.. For- instance, the pitch
of the flight 112 at the feed end of the eléement may be
twice that of the pitch of any one of the partial helical
flights 113-117. In like manner, the final flight 118 at
the discharge end may be reduced in pitch as compared
with the preceding partial wrap. flights, such that the
thrust of flight 118 is a maximum.for-said element at its
discharge end. ’

- Referring now particularly to FIGS. 16-22, wherein
I show the relative positions of the various flights on the
present form of worm element, it will be realized that
flight 113 cooperates with a like portion of the continuous
flight 112, as identified by the lead line 1124, to define

~one compression system which is: capable. of processing a

column of material which is approximately 30% of the
particular cylindrical -volume lying between the respec-
tive planes of said flights.

. Continuing toward the discharge.or-left hand end of
the shaft, the next disposed flight 114; as seen in FIG.
18, combines with flights 112 and 113; at the zones iden-
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tified by the respective lead lines 1125 and 113g, to define
two separate compression systems, each of which is effec-
tive to process a column of material having a cross sec-
tional configuration corresponding to the cooperating
projected surfaces of the associated flights and a length
that is substantially the same as the axial distance between
said flights.

The next flight 115 which is advanced 180° clockwise
around the shaft 101 relative to the flight 114, as viewed
in FIGS. 18 and 19, hence cooperates directly with flight
112, at the zone indicated by reference character 112¢
and less directly with flight 113 at the zone identified by
reference character 1135 to define still another two dis-
tinct compression systems each of which is effective to
process a material column of corresponding configuration
and length.

The flight 116 next disposed on the shaft 101, cooper-
ates with corresponding portions of each of the flights
113, 114 and 115 at the zones indicated at 113¢, 1idq,
and 115q respectively to define three distinct compression
systems, each of which is likewise effective to process a
material column of corresponding configuration and
length.

Flight 117 and the next disposed continuous flight 118
are each positioned to cooperate as herein shown with the
combination of flights 114 and 116, and 115, 116 and 117,
as seen at 1145 and 1164, and 115b, 1165 and 1174, re-
spectively to define in each instance a group of two and
a group of three separate compression systems which
likewise process columns of material whose shape corre-
sponds to the configuration and distance between the in-
dividual associated flights.

The discharge surface of the continuous wrap flight
118 will hence cooperate with the choke device, as sbove
referred to, to provide a2 maximum thrust on the material
therebetween.

With this particular assembly of worm elements, it is
now apparent to those skilled in the art, that the flights
113 and 114 which have a 30% and a 40% wrap, respec-
tively, are able to develop less total thrust on the material
being processed than the flights 115 and 116 which have
a 50% wrap and flight 117 which has a 60% wrap.

If a material, such as a paper pulp, is being dewatered
in the vertical barrel of the apparatus such as is shown in
FIG. 1 using the novel press assembly of the present em-
bodiment, the 30% and 40% wrap flights 113 and 114
which are located adjacent the feed end of the element
hence exert less compacting action on the pulp at a stage
of the dewatering operation where the pulp requires low
pressures to attain effective dewatering, or, as I have
chosen to say, within the pressure tolerance of the ma-
terial. .As the material is advanced by the worm element
the dewatering increases along the length of the shaft
since the wrap of the flights is increased to 50% and 60%
and is effective to exert a greater total thrust on the pulp
and, therefore, greater dewatering results. In the dewater-
ing process, by the time the pulp has reached the final
worm flight 118, much higher pressures are required to
be applied to the pulp for final dewatering.

As is now apparent, the present form of worm arrange-
ment is also capable of developing various magnitudes
of compression and compaction forces at any one trans-
verse plane taken along its axis. For example, at the
plane indicated by the line T—T in FIG. 15, the flights
112 and 113 are hence capable of compressing a material
column of approximately 30% of the cylindrical volume
of material extending therebetween by forces of first
magnitude, as above defined, whereas flights 112 and
114 are capable of compressing an adjoining material
column, extending approximately 15% around the shaft,
with a force of the second magnitude while flights 112
and 115 compress a material column of approximately
45% of said cylindrical volume with a force of the third
magnitude. It is therefore apparent that the aforesaid
forces of higher magnitude will-tend to extend into the
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material columns acted upon by forces of a lésser magni-
tude, and hence provide for the conmtinual operation of
the worm element. Also, if the composite or sum total
pressure begins to exceed the pressure tolerance of the
material, said pressure begins to relieve itself rearwardly
through the tortuous path represented by the wrap inter-
ruptions of each flight.

FIGS. 23-26 illustrate another preferred form of worm
contour and assembly encompassed by the present inven-
tion, wherein a plurality of partial wrap flights are car-
ried on a supporting shaft such that any one adjacent
flight is displaced circumferentially about said shaft sub-
stantially 180° from the flight and/or flights adjoining
thereto.

Specifically, with reference directed particularly to
FIG. 23, the worm element herein shown includes a
central shaft 125 mounting a plurality of cylindrical col-
lars, only three of which are shown and identified by the
reference characters 127-129 inclusive. Fach of said
collars is preferably integrally formed with a helical
shaped flight, the wrap of which extends approximately
50% or 180° around the circumference of the shaft 125.

With reference directed particularly to FIGS. 24-26,
inclusive, it is seen that collar 127, carrying flight 131, is
keyed at 132 to the shaft 125 such that said flight is dis-
placed approximately 180° circumferentially about the
said shaft from the flight 135 carried on the next disposed
coliar 128, the latter also being similarly keyed to the
shaft, as seen at 137. In like manner, collar 129 mounted
next to the aforesaid collar 128, and which carries flight
139, is suitably keyed to the shaft 125 as seen at 146 in
FIG. 24, so as to position said flight 180° from the
flight 135. Hence, in this manner flights 131 and 139
are each located on substantially the same side of the
shaft 125, since they are each displaced 180° circum-
ferentially about said shaft from flight 135 located there-
between. Consequently, flights 131 and 139 are each in
substantial alignment longitudinally of the aforesaid
shaft 125.

Although not shown, it is intended that the construc-
tion of the remaining portion of the shaft assembly be
developed in the identical manner to that as just described
whereby every flight is displaced approximately 180° cir-
cumferentially around the supporting shaft 125 from the
next adjoining flight and/or flights. And, if desired,
the pitch of the flights, as the worm element is developed
toward its discharge end, may be reduced so that the
thrust of the same may be increased in the same manner
as above described.

With this particular construction the instant embodi-
ment is also capable of developing predetermined finite
magnitudes of compression and compaction forces to
effect the most efficient extraction of a liquid from a liquid
bearing material without creating undue stress upon or
overloading the driving mechanism for the same, and
without exceeding the pressure tolerance of the material.
And, as will also be realized, with the flights being located
in the manner just described, the instant worm element is
capable, at any one instant, of directly compressing dis-
tinct columns of matetrial within the semi-cylindrical vol-
ume between adjoining flights, and whose cross sectional
configuration is substantially the same as the arcuate shape
of the aforesaid flights. :

In FIGS. 27-31, I have shown another embodiment of
worm element, taking still another structural form, which
partakes of the same inventive concepts of this invention
as are hereinabove defined.

Specifically, this form of worm element assembly com-
prises a central supporting shaft 141 which supports a piu-
rality of cylindrical collars, only four of which are indi-
cated in FIG. 27 by the reference numerals 143-146, in-
clusive. Each of said coilars is integrally formed with a
helically shaped flight, the wrap of which also extends
approximately 5% around the circumference of the sup-
porting shaft 141 in substantially the same manner as in
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the next previous embodiment. However, in the present
construction the aforesaid collars are keyed to said shaft
as is indicated at 142, such that any one flight is displaced
approximately 90° circumferentially around the shaft
from any adjoining flight and/or flights, '
. For example the flight 148 carried on collar 143 is
advanced substantially 90° ahead of the next disposed
flight 149 on collar 144 in a clockwise direction as seen
in FIGS. 30 and 31. In like manner, the last mentioned
flight 149 is advanced S0° ahead of the mext succeeding
flight 159 carried on the collar 145, also viewing the
same in a clockwise direction as seen in FIGS. 29 and 30.
In similar fashion the latter flight 150 is advanced 90°
ahead of the mext succeeding flight 151, the relation
therebetween being seén in FXGS. 28 and 29. The rte-
maining partial wrap flights not shown in the fragmen-
tary illustration of worm element as seen in FIG. 28, are
developed in the same ‘manner as heréin described such
that éach flight has a pattial wrap of substantially 50%
and is also displaced 90° circumferentially around its
supporting shaft 141 from any one of its adjoining flight
and/or flights. : .

It is also intended in the present form of shaft assem-
bly that the pitch of the flights, as the said assembly is
developed toward its discharge end, may be suitably re-
duced such that prédetermined quantities of thrust -are
applied to the material being processed at preselected
positions along the axis of the supporting shaft.

With this particular construction, it will now be ap-

parent upon referring to FIGS. 28-31 inclusive, that at
any one predetermined instant during the processing cycle
of said elefrient, a predetermined part of the flight 148
combines with a part of the next disposed flight 149, as is
identified by the reference numeral 148z in' FIG. 30, to
define a compression system capable of developing com-
pression and compaction forces of first magnitude which i§
effective to process-a column of material of approximately
25% of a cylindrical volume extending longitudinally
along the shaft 141 between said flights. At the same
time, the remaining part of the aforesaid flight-148 as
scen at 1485 cooperates with ‘a corresponding part of the
fiights 151 to define a second compression system which
is operative to process a material’ cclumn of approxi-
mately 25% of said cylindrical volume, and which adjoins
the previously described material colunin while having a
length longitudinally of the barrel which is substantially
the same as the distancé between said flights.
Considering next the flights 149 in FIG. 30 a part there-
of cooperates with the adjoining flight 159 toward the dis-
charge end of the element, the corresponding ‘portion of
which ‘is identified by the lead line 149« in FIG. 29, to
define another systém capable of developing first magni-
tude forceés of compression which are likewise operative
upofi 2 material column disposed therebetween and which
exténds approximately 25% around the circunference of
the shaft. ‘ . ) T
 The remaining part of flight 150 cooperates with a
corresponding surface portion of flight 151, the same
being identified by the lead:line 158« in FIG. 28, to de-
velop compression forces of fifst magnitude, likewise oper-
ablé on a matérial column of approximately 25%, as
above defined. )
Tt is now realized that in the present consiruction of
worn -element, any one flight that has a-flight adjoining
thereto on both' of its sides longitudinally of the support-
ing shaft 141, for instance flight 149, cooperates with both
of said adjoining flights, in the’ present instance with
flights 148 and 150 respectively; to develop compression
forces therebetween which are of the first magnitude, the
respective material columns processed thereby being longi-
fudinally spaced along the shaft 141. Said material col~
umns are also seen to be spaced approximately 90° one
from’ the other circumferentially of the said shaft, and to

have a cross sectional disposition also extending approxi--

mately 25% “around the said shaft, :
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- Tt will be also apparent that any one flight, for instance
flight 148, will cooperate with the third flight spaced there-
from on the shaft 141 toward the discharge end of the
element, such as flight 151, to develop compression forces
of the third magnitude, as previously defined. Each of
the adjoining flights 149 and 150 also combines with a
part of the third flight (not shown) spaced .therefrom,
being identified by the reference letter W and X respec-
tively, to develop third magnitude forces.

Hence, it is realized that the instant form of worm

element is capable of developing various magnitudes of
compression and compaction forces at any one transverse
plane, such as thé plane indicated by the line Y—-Y in
FIG. 27. Assuming that a cylindrical volume of material
is being processed by the present element, it will be seen
that at said transverse plane, a material column of ap-
proximately 25% of said volume will be acted upon
by first magnitude forces created by flights 149 and 150,
while a similar shaped column of said material volume
which is disposed alongside the last mentioned column
will be acted upon by forces of third magnitude which are
¢reated by flight 149 and a flight (not shown) which is
carried on the shaft 141 next to the flight 151 on the
side thereof toward the discharge end of the shaft.
- It will also be realized that a material column of ap-
proximately 25% -of said volume, which is located on
the opposite side of the first mentioned column of mate-
rial, is acted upon by forces of third magnitude created
by cooperating portions of flights 148 and 151. Finally,
a material column of approximately 25%, which pe-
ripherally completes the cylindrical volume. of material,
is acted upon by corresponding parts of the flight 150
and a flight (not shown) located on the shaft 141 next
to the flight 148 on the side thereof toward the feed end
of the element, which develop forces of third magnitude
therebetween. :

Therefore, it is now apparent that the forces of higher
magnitude will tend to be dissipated into the material
columns being processed by forces of a’ lesser magni-
tude and hence prevent the material from being com-
pacted to a degree whereby the same might oppose the
continual operation of the element.

It will also be apparent that if the pressure tolerance
of the material is exceeded, the pressure can relieve itself
rearwardly through the tortuous path afforded by the
less-than-60° wrap of the individual worm flights.

It is understood that this invention is not to be re-
stricted to the specific embodiments described herein, nor
to any specific combination of partial wrap worm flights
and full wrap worm flights, nor to the specific degree
of wrap of worm flight as is herein shown, it being here
emphasized that various degrees of wrap and combina-
tions of worm flights may be required under different
circumstances of operation, with different” materials or
Likewise, this invention is not in-
tended to be limited to any special disposition of partial
wrap worm flights ‘on a shaft, nor is it intended to limit
the jnvention to the embodiment of any specific range
of pressures herein disclosed, it being obvious that op-
erating pressutes may vary over a wide range, depend-
ing upon the specific raw material being processed, the
rate of operation, the moisture content, and other op-
erating factors. ) )

What is claimed is:

1. In a mechanical screw press of the class described
having at least one housing in which a liquid bearing ma-
terial is processed and choke means in communication
with the dischaige end of said housing effective to pro-
vide a predetermined outlet pressure on said liquid bear-
ing material within the pressure tolerance of said ma-
terial, 2 worm flight assenibly mounted in said housing
and operable to forcibly compréss and propel-said ma-
terial through said housing, comprising a shaft rotat-
ably mounted in said housing and extending longitudinal-
1y therethrough, a plurality of individual screw flights dis-
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posed in tandem on said shaft and cooperating with said
housing being operative in response to the rotation of said
shaft to advance said material longitudinally through said
housing, the pitch of said flights being progressively de-
creased along said shaft in the direction of material
movement, at least several of said screw flights being par-
tially in and partially out of longitudinal alignment with
each other and each extending helically approximately
200 degrees around said shaft, the leading edge of any
one partially aligned flight being advanced 90 degrees
around said shaft ahead of the next preceding flight, to de-
fine a through passage between any one of said partially
aligned flights and the third flight spaced therefrom along
said shaft in the direction of material movement whereby
the compacting pressure on said material may be rear-
wardly relieved therebetween, thereby maintaining said
outlet pressure within said pressure tolerance of said ma-
terial.

2. A mechanical screw assembly as defined in claim 1
and wherein at least some of the screw flights each extend
helically approximately 100 degrees around said shaft
and are spaced one from the other peripherally about the
latter at least 90 degrees.

3. In a mechanical screw press of the class described
having at least one barrel housing in which a liquid bear-
ing material is processed and choke means in com-
munication with the discharge end of said housing effec-
tive to provide a predetermined outlet pressure on said
liquid bearing material within the pressure tolerance of
said material, a worm flight assembly mounted in said
housing and operable in cooperation therewith to forcibly
compress and propel said material through said housing
comprising a shaft rotatably mounted in said housing and
extending longitudinally therethrough, a series of indi-
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vidual screw flights disposed in tandem on said shaft and
operative in response to the rotation of the same to ad-
vance said material longitudinally through said housing,
the pitch of said flights being progressively decreased
along said shaft in the direction of material movement,
a first group of successive flights of said series extending
helically approximately 200 degrees around said shaft
and a second group of successive flights located juxta-
posed on said shaft from said first group extending heli-
cally approximately 100 degrees around shaft, the lead-
ing edge of any one partially aligned flight being ad-
vanced 90 degrees around said shaft ahead of the next
preceding flight, to define a through passage between any
one of said partially aligned flights and the third flight
spaced therefrom along said shaft in the direction of ma-
terial movement whereby the compacting pressure on said
material may be rearwardly relieved therebetween, there-
by maintaining said outlet pressure within said pressure
tolerance of said material.

References Cited in the file of this patent
UNITED STATES PATENTS
233,535 McKenzie we o _.__ Oct. 19, 1880
736,484 Bock Aug. 18, 1903
2,556,499 Killip June 12, 1951
2,664,814 Ahlborn oo Jan. 5, 1954
2,709,957 Armstrong . __________ June 7, 1955
FOREIGN PATENTS
115,786  Germany .o._____._____ Dec. 18, 1900
129,213 Germany . _____ Mar. 19, 1902
560,184 Germany ce oo Sept. 29, 1932
568,094 Great Britain we—.___. Mar. 19, 1945



UNITED STATES PATENT OFFICE
CERTIFICATE OF CORRECTION

Patent No, 3,034,424 May 15, 1962

Carl W, Zies
It is hereby certified that error appears in the above numbered pat-

ent requiring correction and that the said Letters Patent should read as
corrected below.

- Column 11, line 53, for "the", second occurrence, read
-~ lie --; column 14, line 74, for "5%" read —- 50% —--.

Signed and sealed this 25th day of September 1962,

(SEAL)
Attest:

ERNEST W. SWIDER DAVID L. LADD
Attesting Officer Commissioner of Patents



