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1. 

3,518,936 
MECHANICAL SCREW PRESS 

Dean K. Bredeson, Piqua, Ohio, assignor to The French 
Oil Mill Machinery Company, Piqua, Ohio, a corpora 
tion of Ohio 

Filed Sept. 9, 1968, Ser. No. 758,300 
Int, C. B30b 9/12, 15/00 

U.S. C. 100-117 10 Claims 

ABSTRACT OF THE DISCLOSURE 
A screw press has a cage with spaced screen bars defin 

ing drainage slots therebetween. A rotatable screw extends 
through the cage and includes a shaft supporting a plu 
rality of worms with axially spaced helical flights, and 
breaker bars are mounted on the cage projecting between 
the flights to resist rotation of the material with the screw. 
An annular choke member is connected to the cage inter 
mediate the inlet and discharge ends and has a tapered 
inner surface which cooperates with a collar mounted on 
the shaft between a set of adjacent flights to define an 
intermediate restrictive orifice. The choke member is ad 
justable axially or interchangeable with other choke mem 
bers for varying the size of the orifice to obtain the opti 
mum progressive expression of liquid from the material. 

BACKGROUND OF THE INVENTION 
In dewatering or expressing other liquid from a mate 

rial with a mechanical screw press, it is common to em 
ploy an adjustable choke or cone at the discharge end of 
the press to define an annular discharge orifice which can 
be varied for controlling the back pressure within the 
pressing chamber. It is also desirable to construct or 
design the screw press according to the specific material 
to be pressed so that the progressive increase of pressure 
on the material within the press is such that it produces 
the most effective expression of liquid from the material 
and the moisture content in the discharged material is 
minimized. With some materials, however, the specific 
design of press cannot be precisely determined prior to 
actual testing of the material, and the adjustable choke 
or cone at the discharge end of the press may not pro 
vide for sufficient pressure and liquid expression within 
the forward portion of the pressing chamber so that the 
maximum amount of remaining liquid or moisture can be 
removed from the material within the discharge end por 
tion of the press. 

SUMMARY OF THE INVENTION 

The present invention is directed to an improved me 
chanical screw press which is ideally suited for dewatering 
and drying elastomeric materials such as synthetic or 
natural rubber, but which can also be used for remov 
ing liquid from other materials. In general, the screw 
press of the invention provides for adjustably controlling 
the backup pressure within the press at one or more points 
intermediate the inlet and discharge ends of the press 
and thus provides for controlling the progressive buildup 
of pressure within the pressing chamber and the corre 
sponding removal of moisture from the material so that 
the material discharged from the press has a minimum 
moisture content. 

In accordance with one embodiment of the invention, 
the screw press incorporates an annular choke member 
which is mounted on the cage intermediate the inlet and 
discharge ends and has a tapered inner surface which co 
operates with a tapered outer surface formed on a collar 
mounted on the screw shaft between an adjacent set of 
worm flights to define an annular intermediate orifice. 
The choke member is infinitely adjustable in an axial di 
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2 
rection to vary the size of the intermediate orifice and 
thereby controls the backup pressure of the material with 
in the portion of the pressing chamber forward of the 
choke member. A pressure relief zone immediately fol 
lows the intermediate orifice, and a worm with a higher 
pitch flight may be mounted on the shaft within the 
relief zone to advance the material quickly into the suc 
ceeding portion of the pressing chamber. 

It is also within the scope of the invention to mount a 
split annular choke member on the cage intermediate the 
ends of the pressing chamber for cooperating with a 
collar mounted on the screw shaft to define an inter 
mediate restrictive orifice, and to provide for interchange 
ment of different size choke members to vary the area 
of the restriction orifice. In this embodiment, however, 
it is necessary to open the cage for interchanging choke 
members. Furthermore, it is within the scope of the in 
vention to provide a plurality of series of intermediate 
choke members at axially spaced intervals along the press 
ing chamber for providing more precise control over the 
progressive increase or buildup of pressure on the mate 
ial within the pressing chambers. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is an axial section view of a screw press con 
structed in accordance with the invention; 

FIG. 2 is a radial section taken generally on the line 
2-2 of FIG. 1; 

FIG. 3 is a radial section taken generally on the line 
3-3 of FIG. 1; and 

FIG. 4 is a fragmentary axial section of a screw press 
showing another embodiment constructed in accordance 
with the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The screw press shown in FIG. 1 includes a first stage 
10 and a second stage 12 which are rigidly connected 
by an annular housing 14. Each press stage 10 and 12 
includes two semi-cylindrical mating cage sections 15 
(FIG. 3) each having a plurality of parallel spaced 
arcuate ribs 16 (FIG. 3) integrally connected by a lon 
gitudinally extending cage member 18. The cage sections 
15 are clamped together by a series of tie bolts (not 
shown) which extend within the holes 21. 
A series of axially extending elongated screen bars 

25 are mounted on the ribs 16 of each cage section 15 
and are circumferentially spaced to define longitudinally 
extending drainage slots or openings 26 therebetween. 
The screen bars 25 are secured within each cage section 
by longitudinally extending retaining bars 28 and co 
operate to define a cylindrical pressing chamber 30 ex 
tending through both stages of the press and having an 
inlet 31 and a discharge end 32. A feed housing 33 is 
connected to the inlet end 31 and has an inlet opening 34 
for receiving the material to be pressed. 
An elongated screw 35 extends through the pressing 

chamber 30 and includes a shaft 36 which is connected 
to a suitable drive 38. A feed worm 40 is mounted on 
the shaft 36 within the feed housing 32, and a series of 
pressure worms 42-50 are successively mounted on the 
shaft 36 within the pressing chamber 30. Each worm in 
cludes a cylindrical body 51 (FIG. 3) and a helical flight 
52, and a series of annular collars 55-68 are mounted 
on the shaft 36 interspaced between the worms 42-50 to 
define interruptions or gaps between the flights 52. 
The bodies of the worms within each stage of the 

press progressively increases in diameter, and several of 
the collars 55-68 have tapered outer surfaces which co 
operate with the increasing size of the worm bodies to 
provide a progressively decreasing volumetric space with 
in each stage of the press. A series of breaker bars 70 are 
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secured to the retaining bars 28 and project inwardly 
into the pressing chamber 30 in the areas of the an 
nular collars 55-68 and between the worm flights to 
minimize rotation of the material being pressed within 
the Screw 35. 
The housing 14 supports a set of generally cylindrical 

bearing members 72 and 73 which, in turn, support an 
annular choke member 75 having a tapered or frusto 
conical inner surface 76 Surrounding the outer tapered 
surface of the collar 61 and cooperating therewith to de 
fine an annular restrictive orifice 78 between the Second 
worm 45 and the worm 46. 
The choke member 75 has helical external threads 

which engage internal threads formed within a ring gear 
80 rotatably supported by annular bearing rings (not 
shown). A pinion 85 engages the ring gear 80 and is 
rigidly secured to a shaft 86 on which is mounted a worm 
gear 88 intermeshing with a worm 89. Rotation of the 
worm 89 by a reversible drive motor 90, produces rota 
tion of the ring gear 80 which, in turn, causes the choke 
member to move axially for varying the area of the re 
striction orifice 78. As schematically shown in FIG. 1, 
the motor 90 may be automatically controlled by a pres 
sure and/or temperature sensing device 91 which is in 
stalled immediately upstream of the choke member 75 
within an adjacent screen bar 25 or breaker bar 70 and 
connected to the motor 90 through a transistorized con 
troller 92. 
A housing 14 which is constructed similar to the hous 

ing 14, is mounted on the discharge end 32 of the press 
stage 12 and supports an axially movable discharge choke 
member 75' having a tapered inner surface 76' surround 
ing the outer tapered surface of a final discharge sleeve 
94 to define a restriction discharge orifice 78. The dis 
charge choke member 75' is adjustable axially in the 
Same manner as described above for the choke member 
75 for adjusting the area of the annular discharge orifice 
78. As disclosed in Pat. No. 3,285,163 issued to the as 
signee of the present invention, a series of circumferen 
tially spaced lugs 95 project from the final discharge 
sleeve 94 for cooperation with a shredder 96 driven by 
an auxiliary drive 97 and having peripherally spaced 
curved blades 98 spaced in close relation to the lugs 95. 

In operation of the press for dewatering or drying 
chunks of rubber material, the material is fed into the 
inlet opening 33 and is advanced into the pressing cham 
ber 30 by the feed worm 40. By adjustably positioning 
the intermediate choke member 75, the area of the ori 
fice 78 is selected to produce a back pressure which pro 
vides for substantial removal of liquid within the first 
stage 10 of the press. As the material flows through the 
intermediate orifice 78, it expands somewhat into the 
annular space surrounding the sleeve 62 and is then 
picked up by the higher pitched worm 46 and fed into 
the second stage 12 of the press. By adjustably setting 
the discharge choke member 75', additional moisture is 
removed within the second stage 12 so that relatively 
dry material flows through the discharge orifice 78' to be 
shredded into small pieces by the shredder 96. 
One primary advantage provided by the adjustable in 

termediate orifice 78 is that it provides for more precise 
control over the discharge of liquid from the material 
within the pressing chamber 30. That is, by properly set 
ting the area of the intermediate orifice 78, a higher per 
centage of liquid or moisture is expressed from the ma 
terial within the first stage 10 of the press so that a 
higher percentage of remaining moisture can be expressed 
or removed from the material in the second stage 12 of 
the press. 

It is also within the scope of the invention to form an 
intermediate orifice in the pressing chamber of a screw 
press by employing interchangeable annular choke mem 
bers within the pressing chamber. Thus referring to FIG. 
4, the cage 100 supports an annular choke member 102 
preferably formed in two mating half sections in a man 
ner similar to the mating sections of the split bearing 
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As 
disclosed in Pat. No. 3,276,354 which issued to the as 
signee of the present invention. The choke member 102 
has a tapered inner surface 103 which extends from a 
tapered inner surface 104. 
A collar 105 is mounted on the screw shaft between a 

set of worms 108 and 110 and has an outer tapered Sur 
face 112 which cooperates with the tapered surface 103 to 
define an annular intermediate orifice 115 between the 
worms 108 and 110. Each half section of the choke mem 
ber 102 has outwardly projecting lugs (not shown) which 
secure the choke member to the cage 100. When it is 
desired to change the area of the annular orifice 115, the 
cage 100 is opened, and each half section of the choke 
member 102 is removed and replaced by another section 
to provide a choke member having either a larger or 
smaller internal diameter. When the choke member 102 
is constructed as one annular piece, the screw 35 is first 
removed before interchanging choke members. 
As provided by the embodiment shown in FIGS. 1-3, 

the area of the intermediate orifice 78 can be infinitely 
adjusted while the screw press is in operation so that the 
optimum removal of moisture from the material can be 
obtained within the first stage 10 of the press. While an 
axially movable choke member 75 is illustrated in FIG. 1, 
it is to be understood that an infinitely adjustable choke 
member may be constructed in other forms without de 
parting from the scope of the invention. For example, an 
annular choke member may be constructed with a 
plurality of peripherally spaced and axially extendable pis 
tons which engage an annular internal shoulder formed 
within the cage and are hydraulically adjustable by dis 
placing a common supply of hydraulic fluid behind the 
pistons. As mentioned above, it is within the scope of the 
invention to employ more than one intermediate restric 
tive orifice between the inlet and discharge ends of the 
pressing chamber if it is desirable to provide for more 
precise control over the progressive rate of liquid expressed 
from the material within the pressing chamber. 

While the forms of apparatus herein described con 
stitute preferred embodiments of the invention, it is to be 
understood that the invention is not limited to these 
precise forms of apparatus, and that changes may be 
made therein without departing from the scope of the 
invention which is defined in the appended claims. 
What is claimed is: 
1. In a mechanical screw press for expressing liquid 

from a material and including a cage having means defin 
ing an elongated pressing chamber with an inlet end and 
a discharge end and having means defining fluid discharge 
openings extending through said cage, a rotatable screw 
extending through said chamber and including an elon 
gated body and a series of longitudinally spaced spiral 
flights projecting outwardly from said body, means for 
rotating said screw, means for progressively compressing 
material within said chamber as it moves toward said 
discharge end in response to rotation of said screw, and 
breaker bar means supported by said cage and including 
portions projecting into said chamber between said flights 
to resist rotation of the material with said flights as the 
material is being compressed, the improvement compris 
ing a choke member mounted on said cage intermediate 
said ends of said pressing chamber and cooperating with 
said screw to define an intermediate restriction orifice be 
tween an adjacent set of said flights, and means for vary 
ing the area of said restriction orifice for obtaining opti 
mum discharge of fluid through said openings. 

2. A press as defined in claim 1 wherein said means 
for varying the area of the intermediate said restriction 
orifice comprises means for adjustably positioning said 
choke member. 

3. A press as defined in claim 2 wherein said screw 
includes an annular collar having an outer surface, said 
choke member having a tapered inner surface surround 
ing said outer surface on said collar in spaced relation to 
define said orifice, and means for moving said choke mem 
ber axially to vary said orifice. 
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4. A press as defined in claim 3 including a ring gear 
surrounding said choke member, thread means connecting 
said ring gear to said choke member, and said posi 
tioning means including means for rotating said ring gear 
to provide infinite axial adjustment of said choke mem 
ber. 

5. A press as defined in claim 3 including a reversible 
motor connected to said means for moving said choke 
member, means for sensing the condition of the material 
being compressed within said chamber upstream of said 
choke member, and a controller operated by said sens 
ing means and connected to actuate said motor. 

6. A press as defined in claim 1 wherein said means for 
varying the area of said restriction orifice includes means 
on said cage for releasably retaining said choke member 
to provide for interchanging choke members of different 
SZCS 

7. A press as defined in claim 5 wherein said choke 
member comprises at least two arcuate sections to pro 
vide for conveniently interchanging choke members with 
out removing said screw from said press. 

8. In a mechanical screw press for expressing liquid 
from a material, including a cage having means defining 
an elongated pressing chamber with an inlet end and a 
discharge end and having fluid discharge openings extend 
ing through said cage, a rotatable screw extending through 
said chamber and including an elongated body with spiral 
flight means projecting outwardly therefrom, means for 
rotating said screw, means for progressively compressing 
material within said chamber as it moves toward said dis 
charge end in response to rotation of said screw, and said 
screw includes at least one annular collar interrupting said 
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flight means, the improvement comprising an annular 
choke member surrounding said collar and having a 
tapered inner surface cooperating with said collar to define 
a restriction orifice intermediate said ends of said pressing 
chamber, and means for varying the area of said restric 
tion orifice for obtaining optimum discharge of fluid 
through said openings. 

9. A press as defined in claim 8 wherein said collar 
has a tapered outer surface which cooperates with said 
tapered inner surface on said choke member to define 
said restriction orifice, and said means for varying the 
area of said orifice include means for moving said choke 
member axially while the press is operating. 

10. A press as defined in claim 8 in combination with a 
second annular choke member positioned adjacent said 
discharge end of said press chamber and having a tapered 
inner surface cooperating with the discharge end of said 
screw to define an annular discharge orifice, and means 
for moving said choke member axially for varying the area 
of said discharge orifice. 
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