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ABSTRACT

A screw for a compression dewatering device comprising an elongated shaft 

having axially spaced apart first and second ends, a conveying section at the first 

end of the shaft, having a single helical screw flight rigidly projecting from the shaft, a 

flightless transition section axially adjacent the conveying section, and a dewatering 

section axially adjacent the transition section, having a double helical screw flight 

rigidly projecting from the shaft. Another embodiment is a compression screw 

having a perforated tubular dewatering wall intermediate the ends, followed by an 

imperforate spool wall at the discharge end. The screw includes a central shaft, a 

conveying section extending axially from the inlet end of the shaft, having a single 

helical screw flight rigidly projecting from the shaft, a flightless plug section extending 

axially from the discharge end of the shaft, within the spool wall, and a dewatering 

section adjacent the plug section, having a double helical screw flight rigidly 

projecting from the shaft. A flightless transition section is situated between the 

conveying section and the dewatering section. A gravity feed device is operatively 

associated with the inlet end for depositing bulk solids material through the feed 

opening onto the conveying screw, and a drive system is operatively connected to 

the inlet end of the screw for rotating the screw in the housing.
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Summary of the Invention

The present invention is directed to a new screw, and a new dewatering 

device incorporating such screw, whereby higher levels of dewatering and reliability 

are achieved with the same screw drive energy consumption as is used in 

conventional devices.

In one preferred aspect, the invention is directed to a compression dewatering 

screw comprising an elongated shaft having axially spaced apart first and second 

ends, a conveying section at the first end of the shaft, having a single helical screw 

flight rigidly projecting from the shaft, a flightless transition section axially adjacent 

the conveying section, and a dewatering section axially adjacent the transition 

section, having a double helical screw flight rigidly projecting from the shaft.

In another preferred aspect, the invention is directed to a screw for mounting 

in a compression screw dewatering device having a housing, an inlet end, a 

discharge end, and a drive for rotating the screw within the housing. The screw 

comprises a central shaft having inlet and discharge ends for mounting at the inlet 

and discharge ends of the housing, a conveying section at the inlet end of the shaft, 

having a single helical screw flight rigidly projecting from the shaft, and a dewatering 

section adjacent the discharge end of the shaft, having a double helical screw flight 

rigidly projecting from the shaft. A flightless transition section is situated between 

the conveying section and the dewatering section.

In a further aspect, the invention is directed to a screw for mounting in a 

compression screw dewatering device comprising: an elongated shaft having a 

longitudinal axis and having axially spaced apart first and second ends; a conveying 

section at the first end of the shaft, having a single helical screw flight rigidly 

projecting from the shaft; a flightless transition section having an axial length located 

axially adjacent the conveying section; and a dewatering section axially adjacent the 

transition section, having double helical screw flights rigidly projecting from the shaft; 

wherein the flight in the conveying section has a phase difference of at least 45 

degrees relative to the flights in the dewatering section.
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In an additional aspect, the invention is directed to a screw for mounting in a 

compression screw dewatering device having a housing, an inlet end, a discharge 

end, and a drive for rotating the screw within the housing, wherein the screw 

comprises: a central shaft extending along a longitudinal axis and having inlet and 

discharge ends to be located at the inlet and discharge ends of the housing, 

respectively; a conveying section at the inlet end of the shaft, having a single helical 

screw flight rigidly projecting from the shaft; a flightless plug section at the discharge 

end of the shaft; a dewatering section adjacent the plug section of the shaft, having 

double helical screw flights rigidly projecting from the shaft; and a flightless transition 

section between the conveying section and the dewatering section; wherein the 

double helical screw flights extend continuously from the transition section to the 

plug section and the flight of the conveying section has a phase difference of at least 

45 degrees relative to the flights of the dewatering section.

In a further aspect, the invention is directed to a compression screw 

dewatering device for bulk material, comprising: an elongated housing having an 

inlet end and a discharge end along a housing axis, the housing including an axially 

extending, perforated tubular dewatering wall intermediate the ends, followed by an 

imperforate spool wall at the discharge end;a screw having a screw axis coaxially 

extending along the housing axis, including: a central shaft having inlet and 

discharge ends rotatably supported at the inlet and discharge ends of the housing, 

respectively, a conveying section extending axially from the inlet end of the shaft, 

having a single helical screw flight rigidly projecting from the shaft, a flightless plug 

section extending axially from the discharge end of the shaft, within the spool wall of 

the housing, a dewatering section adjacent the plug section of the shaft, having 

double helical screw flights projecting from the shaft for cooperating with the 

perforated tubular dewatering wall to dewater the material and convey the dewatered 

material to the plug section of the screw, wherein the flight of the conveying section 

has a phase difference of at least 45 degrees relative to the flights in the dewatering 

section; and a flightless transition section between the conveying section and the
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dewatering section; a gravity feed device operatively associated with the inlet end of 

the housing for depositing bulk solids material through a feed opening onto the 

conveying section of the screw; and a drive system operatively connected to the inlet 

end of the screw for rotating the screw in the housing; whereby (a) feed material is 

conveyed to the transition section and consolidated therein while urged through the 

transition section, (b) the consolidated material is distributed substantially equally to 

the flights of the dewatering section, (c) the material is compressed and dewatered 

as it passes through the dewatering section, and (d) the dewatered material forms a 

pressure plug between the plug section of the shaft and the spool wall whereupon 

the material is discharged from the housing.

In another aspect, the invention is directed to a compression screw 

dewatering device comprising an elongated housing having an inlet end and a 

discharge end along a housing axis. The housing includes an axially extending, 

perforated tubular dewatering wall intermediate the ends, followed by an imperforate 

spool wall at the discharge end. The screw coaxially extends along the housing 

axis, and includes a central shaft having inlet and discharge ends rotatably 

supported at the inlet and discharge ends of the housing, a conveying section 

extending axially from the inlet end of the shaft, having a single helical screw flight 

rigidly projecting from the shaft, a flightless plug section extending axially from the 

discharge end of the shaft, within the spool wall, and a dewatering section adjacent 

the plug section, having a double helical screw flight rigidly projecting from the shaft. 

A flightless transition section is situated between the conveying section and the 

dewatering section. A gravity feed device is operatively associated with the inlet end 

for depositing bulk solids material through the feed opening onto the conveying 

screw, and a drive system is operatively connected to the inlet end of the screw for 

rotating the screw in the housing.

As is well known for dewatering devices, the effective flow area between the

housing wall and the dewatering section of the screw shaft decreases toward the

discharge end. In a further aspect of the preferred embodiment, irregularities or
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projections are provided at the wall of the dewatering section, for producing a greater 

resistance to tangential flow along that wall than to axial flow along that wall.

The significantly improved dewatering effectiveness of the invention is likely 

attributable to the synergy achieved by combining the best attributes of a single flight 

screw with the best attributes of a dual flight screw, while assuring an effective 

transition between them. A single flight would produce an unbalanced radial 

pressure wave (viewing the dewatering section in an axial cross section). The 

unbalanced wave forces the screw into an orbit as opposed to staying centered 

within the housing. As the compression ratio is increased on the single flight screw, 

power is consumed in deflection and orbit of the screw, at the expense of processing 

of material. A double flight has a balanced pressure wave and thus no orbit from 

deflection. The ability to handle the increased compression ratio results in a direct 

process benefit relative to single flight screws. However, a number of inexplicable 

feed forward problems can arise, particularly production rate variation, production 

loss, output consistency variation, and reduction of plug holding (pressure seal) 

capacity. The root cause of this is not obvious, but through significant insights the 

present inventors now realize that the problem was rotation of material in the inlet 

section of the device.

The hybrid single/double flight design of the present invention inherently 

solves the feed forward problem and the high compression ratio problem. In the inlet 

zone, a single flight accepts feed material deposited by gravity, and conveys the 

material axially forward. In the compression zone a double flight achieves high CR 

without deverting the energy into deflection and orbiting of the shaft. A flightless 

transition section, evenly distributes the material to the dual flight section, and also 

imparts a beneficial pressure wave.

Brief Description of the Drawing

The preferred embodiment will be described below with reference to the 

accompanying drawing, in which:
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Figure 1 is longitudinally sectioned view of a compression screw dewatering 

device according to one aspect of the invention;

Figures 2A and B are a schematic representations of the relationship of the 

inventive screw to the compression housing for a tapered housing, and for a straight 

housing with tapered screw shaft, respectively;

Figure 3A, B, and C are schematic representations of the inlet hopper and 

compression housing, with associated cross section views showing optional anti­

rotation bars projecting from the lower wall of the hopper and from the wall of the 

compression housing, respectively;

Figure 4 is a perspective view of one half shell of a two-part compression 

housing, showing the perforations for extraction of liquid and irregular interior wall 

surface for increasing tangential friction; and

Figure 5 is a cross section view of the compression housing shell of Figure 4.

Description of the Preferred Embodiment

Figure 1 is a partially sectioned longitudinal view of the dewatering device 10 

with associated components in accordance with one embodiment of the invention. 

The dewatering device 10 comprises one, two, three, or more physical housing 

sections that are rigidly connected together end-to-end to form a substantially tubular 

housing. For example, a feed section 12 forms a hopper, which is followed by a 

compression section 14. The feed section is sometimes perforated to allow free 

water to drain, but is not active for compression drainage. Functionally, feed 

material is received in the feed zone of the hopper and conveyed to the dewatering 

zone of the compression section. The functional zones are defined primarily by the 

relationship between a central screw 16 and the inside wall 18 of the surrounding 

housing. The screw has inlet and discharge ends mounted for rotation within the 

housing.

The conveying or feed section at the inlet end of the screw receives feed 

material deposited from gravity feeding device 20a by gravity flow 20 into the hopper
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I
opening 28 formed in the feed section 12 of the housing. In a conventional manner, 

a drive system, such as a motor 22, is mounted at the end face of the feed section 

12, for engagement with a coupling at inlet end of the screw. The material is 

conveyed by the single helical flight of the screw. The flight has a uniform pitch 

(which is the distance from crest to crest), and preferably extends axially for at least 

about two pitches.

The compression section 14 is secured to the inlet section, and has a 

substantially conical, decreasing taper of the inner wall 18, in the material transport 

direction. Thus, in the compression section, the effective cross sectional flow area 

decreases in the transport direction, thereby compressing the material such that 

water and other extractive are squeezed out of the material and pass through the 

housing wall via any of a variety of available holes or other perforations through the 

housing wall.

Figures 2A and B are more detailed views of the preferred forms of the screw 

16 in the context of alternative compression section designs A and B. The screw 

has a central shaft 30A, 30B defining a screw axis. The inlet end of the shaft is 

adapted for mating with the drive system 22, and the discharge end of the shaft is 

adapted for entry into the spool section 24 of the housing. It can be appreciated that 

the screw is substantially coaxially mounted within the housing for rotation therein, 

driven by the drive system. A single flight screw formation 32A, 32B rigidly projects 

from the shaft along the axial extent of the feed section of the housing, and 

preferably up to about one flight pitch into the compression section housing where 

initial compression and some dewatering occur between the flight and the housing 

wall. This initial compression in essence consolidates the material as a result of 

either the housing wall taper of a tapered housing (alternative A) or the outward 

taper of the screw shaft within the cylindrical wall of a cylindrical housing (alternative 

B). Preferably, the taper angle at the entry into the compression housing of 

alternative A is greater than the overall taper angle along the perforated walls of the 

compression housing.
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The conveying screw flight ends abruptly, preferably with an edge that is 

substantially radial relative to the shaft axis. For an axial distance corresponding to 

at least about one eighth of a flight pitch, the shaft has no screw flight. This flightless 

section 34A, 34B can be considered a transition between the primarily conveying 

section of the screw and the primarily dewatering section of the screw. Typically, the 

axial extent of the transition section 34A, 34B should be at least about one inch (2.5 

cm).

In the dewatering section 36A, 36B, the shaft carries a double flight, wherein 

each flight rigidly projects as a helix having the same or different pitch than the 

single flight, but the double flights are 180 degrees out of phase with each other. 

Preferably, the flights in this section traverse the shaft for at least two full pitches,

i.e.,  at least 720 degrees. At the end of the transition section, each of the double 

flights has an abrupt leading edge β2 that is substantially radial with respect to the 

shaft axis. The double flights are preferably at least about 45 degrees out of phase 

with the single, conveying flight.

As shown in the screw portion 16 visible in Figure 1, in the compression 

section with a longitudinal section line taken along the shaft axis, a sectioned portion 

of one flight of the double helix is balanced against an equal and opposite sectioned 

portion of the other flight.

Between the compression section and the discharge end, the screw is 

unflighted 38A, 38B and is surrounded by the spool 24, which may be integral with 

the compression section of the housing, or attached thereto as a separate spool 

section. The dewatered material forms a pressure plug in the spool section, which 

advances along the shaft until it is discharged into a discharge chamber or housing 

26 (see Figure 1), typically at atmospheric pressure where the material rapidly 

expands before for further processing.

As shown in Figure 3, anti-rotation structure, such as longitudinally extending 

bars, can be provided at one or more locations at the wall of the housing. Section Λ­

Α shows anti-rotation bars 40 in the lower, concave wall of the inlet section of the



20
06

20
03

47
 

10
 O

ct
 2

01
1

5

10

15

20

25

10

housing. In particular, anti-rotation bars 42 are preferably provided at the entry into 

the compression housing as shown at B-B and at the wall of the housing surrounding 

the transition section of the screw. As is well known in this field, bars, pegs, dimples, 

and other techniques can be used for anti-rotation. The anti-rotation bars, the sharp 

edges of the screw flights at the entry and exit of the transition section, and the dual, 

diametrically opposed entry of material into the dewatering section, produces an 

overall uniformity of material consistency into the dewatering section. This enhances 

the forward movement of the material, preventing excessive build-up or caking of 

material in the feed section of the housing and in the transition zone. This also 

assures the overall balance of material mass and compression forces acting on the 

shaft and the flights as the material is dewatered. Compression ratios of 4:1 or more 

can be achieved in this manner.

Figure 4 is an illustration of one half-shell 44 of a tapered compression 

dewatering housing such as shown schematically in Figure 2A. Two such half­

shells are secured together with bolts spanning opposed holes 46, in a known 

manner. The compression housing preferably includes a conical liner 48, serving as 

the inner wall, which has a multiplicity of perforations 50 for collecting the extractive 

for removal to a collection point, in a manner well known in this field of technology. 

In the illustrated embodiment, the liner has a bar 52 and groove 54 structure which 

provides an anti-rotation functionality, as well as facilitating drainage. The preferred 

sharp angle of entry relative to the angle of the remainder of the compression 

housing is evident at 56. A cross sectional view of one housing half-shell is shown in 

Figure 5, with the fluid extraction holes omitted for clarity.

The invention has been described in the preferred context of dewatering bulk 

solids. However, the novel screw having a combination of a single flight associated 

with infeed and initial conveyance, and a double flight associated with dewatering, 

can be advantageously utilized with a variety of housings to dewater a variety of 

materials, including low consistency slurries. Such screw is especially suitable for 

back fitting into existing dewatering devices, because the overall size and envelope
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of the flight crests of the original screw, can be easily designed into the inventive 

replacement screw. Even if no change is made to the drive system, higher 

compression and improved dewatering will be achieved for the same energy 

consumed for driving the screw.
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The claims defining the invention are as follows:

1. A screw for mounting in a compression screw dewatering device 

comprising:

an elongated shaft having a longitudinal axis and having axially spaced apart 

first and second ends;

a conveying section a* the first end of the shaft, having a single helical screw 

flight rigidly projecting from the shaft;

a flightless transition section having an axial length located axially adjacent 

the conveying section; and

a dewatering section axially adjacent the transition section, having double 

helical screw flights rigidly projecting from the shaft;

wherein the flight in the conveying section has a phase difference of at least 

45 degrees relative to the flights in the dewatering section.

2. The screw of claim 1, wherein the flight in the conveying section 

extends axially along the shaft for at least about two revolutions.

3. The screw of claim 1, wherein the flight in the conveying section has a 

uniform pitch and extends axially for at least about two pitches along the shaft.

4. The screw of claim 1, wherein the double helical screw flights of the 

dewatering section comprise a first flight extending for at least two revolutions along 

the shaft axis with a first pitch and a second flight extending for at least two 

revolutions along the shaft axis with a second pitch substantially equal to the first 

pitch and 180 degrees out of phase with the first flight.
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5. The screw of claim 1, wherein the axial length of the transition section 

is greater than 25mm (one inch).

6. The screw of claim 1, wherein the flight in the conveying section has a 

pitch and the transition section has a length of at least one-eighth of the conveying 

section pitch.

7. The screw of claim 1, wherein the flight in the conveying section has a 

terminal edge that is substantially radial relative to the shaft axis, and the flights of 

the dewatering section have leading edges that are substantially radial relative to the 

shaft axis.

8. The screw of claim 1, including a flightless plug section axially adjacent 

the dewatering section and extending to the second end of the shaft.

9. The screw of claim 1, wherein

the double helical screw flights of the dewatering section comprise a first flight 

extending for at least two revolutions along the shaft axis with a first pitch and a 

second flight extending for at least two revolutions along the shaft axis with a second 

pitch substantially equal to the first pitch and 180 degrees out of phase with the first 

flight;

the flight in the conveying section extends axially along the shaft for at least 

about two revolutions;

the axial length of the transition section is greater than 25mm (one inch); and

the flight in the conveying section has a terminal edge that is substantially 

radial relative to the shaft axis, and the flights of the dewatering section have leading 

edges that are substantially radial relative to the shaft axis.
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10. A screw for mounting in a compression screw dewatering device 

having a housing, an inlet end, a discharge end, and a drive for rotating the screw 

within the housing, wherein the screw comprises:

a central shaft extending along a longitudinal axis and inlet and discharge 

ends to be located at the inlet and discharge ends of the housing, respectively;

a conveying section at the inlet end of the shaft, having a single helical screw 

flight rigidly projecting from the shaft;

a flightless plug section at the discharge end of the shaft;

a dewatering section adjacent the plug section of the shaft, having double 

helical screw flights rigidly projecting from the shaft; and

a flightless transition section between the conveying section and the 

dewatering section;

wherein the double helical screw flights extend continuously from the 

transition section to the plug section and the flight of the conveying section has a 

phase difference of at least 45 degrees relative to the flights of the dewatering 

section.

11. The screw of claim 10, wherein the double helical screw flights of the 

dewatering section comprise a first flight extending for at least two revolutions about 

the shaft axis with a first pitch and a second flight extending for at least two 

revolutions about the shaft axis with a second pitch substantially equal to the first 

pitch and 180 degrees out of phase with the first flight, such that for a longitudinal 

section line taken along the shaft axis, a sectioned portion of the first flight is 

balanced against an equal and opposite sectioned portion of the second flight.

12. The screw of claim 11, wherein the length of the transition section is 

greater than 25mm (one inch).
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13. The screw of claim 11, wherein the flight in the conveying section has a 

terminal edge that is substantially radial relative to the shaft axis, and the flights of 

the dewatering section have leading edges that are substantially radial relative to the 

shaft axis.

14. A compression screw dewatering device for bulk material, comprising: 

an elongated housing having an inlet end and a discharge end along a

housing axis, the housing including an axially extending, perforated tubular 

dewatering wall intermediate the ends, followed by an imperforate spool wall at the 

discharge end;

a screw having a screw axis coaxially extending along the housing axis, 

including:

a central shaft having inlet and discharge ends rotatably supported at 

the inlet and discharge ends of the housing, respectively,

a conveying section extending axially from the inlet end of the shaft, 

having a single helical screw flight rigidly projecting from the shaft,

a flightless plug section extending axially from the discharge end of the 

shaft, within the spool wall of the housing,

a dewatering section adjacent the plug section of the shaft, having 

double helical screw flights projecting from the shaft for cooperating with the 

perforated tubular dewatering wall to dewater the material and convey the dewatered 

material to the plug section of the screw, wherein the flight of the conveying section 

has a phase difference of at least 45 degrees relative to the flights in the dewatering 

section; and

a flightless transition section between the conveying section and the 

dewatering section;

a gravity feed device operatively associated with the inlet end of the housing 

for depositing bulk solids material through a feed opening onto the conveying section 

of the screw; and
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a drive system operatively connected to the inlet end of the screw for rotating 

the screw in the housing;

whereby

(a) feed material is conveyed to the transition section and consolidated 

therein while urged through the transition section,

(b) the consolidated material is distributed substantially equally to the flights of 

the dewatering section,

(c) the material is compressed and dewatered as it passes through the 

dewatering section, and

(d) the dewatered material forms a pressure plug between the plug section of 

the shaft and the spool wall whereupon the material is discharged from the housing.

15. The dewatering device of claim 14, wherein the conveying section of 

the screw extends within the perforated wall of the housing and the double helical 

screw flights extend continuously from the transition section to the plug section.

16. The dewatering device of claim 14, wherein the conveying section of 

the screw extends within the perforated wall of the housing, and further wherein the 

housing is inwardly tapered around at least a portion of the conveying section of the 

screw.

17. The dewatering device of claim 16, including means projecting toward 

the conveying section of the screw from the housing, for producing a greater 

resistance to tangential flow of material than to axial flow.

18. The dewatering screw of claim 17, wherein the means projecting 

toward the conveying section of the screw are situated at said inward taper of the 

housing.
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19. The dewatering device of claim 15, wherein means projecting toward 

the screw from the housing are situated at an inwardly tapered portion of the 

housing.

20. The dewatering device of claim 14, wherein

the double helical screw flights of the dewatering section comprise a first flight 

extending for at least two revolutions along the shaft axis with a first pitch and a 

second flight extending for at least two revolutions along the shaft axis with a second 

pitch substantially equal to the first pitch and 180 degrees out of phase with the first 

flight;

the flight in the conveying section extends axially along the shaft for at least 

about two revolutions;

the axial length of the transition section is greater than 25mm (one inch); and

the flight in the conveying section has a terminal edge that is substantially 

radial relative to the shaft axis, and the flights of the dewatering section have leading 

edges that are substantially radial relative to the shaft axis.

21. The dewatering device of claim 20, wherein the conveying section of 

the screw extends within the perforated wall of the housing.

22. The dewatering device of claim 21, wherein the housing is inwardly 

tapered around at least a portion of the conveying section of the screw.

23. The dewatering device of claim 22, including means projecting toward 

the conveying section of the screw from the housing, for producing a greater 

resistance to tangential flow of material than to axial flow.

24. The dewatering screw of claim 23, wherein the means projecting 

toward the conveying section of the screw are situated at said inward taper of the 

housing.
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25. The dewatering device of claim 20, including means projecting toward 

the screw from the perforated wall of the housing, for producing greater resistance to 

tangential flow of the material than to axial flow of the material through the housing.

26. The dewatering device of claim 25, wherein said means project toward 

the transition section of the screw.

27. The dewatering device of claim 14, wherein the housing has an open 

hopper section at the inlet end followed by an inwardly tapered dewatering section 

having said perforated wall, and said dewatering section has an initial dewatering 

portion with an initial taper angle immediately following the hopper section that is 

greater than the taper angle of a main dewatering portion that follows said initial 

dewatering portion.

28. A screw for mounting in a compression screw dewatering device 

substantially as hereinbefore described with reference to the accompanying 

drawings.

29. A compression screw dewatering device substantially as hereinbefore 

described with reference to the accompanying drawings.

DATED this 27th day of January 2006

Andritz Inc.

By their Patent Attorneys

CULLEN & CO
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