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(57) Abrégée/Abstract:

A support and coupling assembly for a screw conveyor which has first and second screw lengths aligned axially along an axial axis
IS disclosed. The support and coupling assembly couples the first and second screw conveyor lengths and also supports the two
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(57) Abrege(suite)/Abstract(continued):

conveyor lengths were they are coupled. The assembly accommodates deflection between the first and second screw conveyor
lengths by arranging radially-extending blades from respective ones of outer and inner members wherein the blades are spaced
alternately with and angularly from respective blades to form angular spaces between blades. A resilient material is placed In the
angular spaces between blades. The blades are aligned and configured to assist In easier manufacture of the assembly.
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ABSTRACT

A support and coupling assembly for a screw conveyor which has first and second screw
lengths aligned axially along an axial axis is disclosed. The support and coupling assembly
couples the first and second screw conveyor lengths and also supports the two conveyor lengths
were they are coupled. The assembly accommodates deflection between the first and second
screw conveyor lengths by arranging radially-extending blades from respective ones of outer and
inner members wherein the blades are spaced alternately with and angularly from respective
blades to form angular spaces between blades. A resilient material is placed in the angular

spaces between blades. The blades are aligned and configured to assist in easier manufacture of

the assembly.

phe T AR L AN TAR T L ML O IR AN At 2o G R o 0 5 L e It Ll A Db i A L L AR s 2 g o 01D | T T 1 et M APA R pRIAL BN e W EEPE T T PN A e At S e de b ] - Sy
e b1ty Lok RN iy Wmmm'ﬁmmmmdu PRAPRA B M a0 TrL 1 (1T e St 1 S M R e L e M el it N s, el 1 e R DAL RIS Y r a4 M o Ui YR G A AP € L 3 s e, Yt P e NP el 3and 1:t v e



10

15

20

25

30

0 e Mo LA L AR b P Y s M R 3 b L b Ce b APk s - roaatiie s

CA 02288325 1999-11-02

SUPPORT AND COUPLING ASSEMBLY FOR SCREW CONVEYOR

FIELD OF THE INVENTION

This invention relates to a support and coupling assembly in a screw conveyor and
particularly a screw conveyor used in the blast cleaning industry. Typically a screw conveyor
comprises at least first and second screw conveyor lengths which are aligned axially along an

axial axis. There 1s a need to support the two lengths of screw conveyor and to couple the two

lengths together.

BACKGROUND OF THE INVENTION

In the past, there have been different types of devices used to support or couple the
lengths of screw conveyor. However, none of those devices seem to have worked satisfactorily,

especially when the screw conveyor was used to move blast cleaning shot in the blast cleaning

industry.

Typically, lengths of screw conveyor are about 10 to 12 feet in length. The screw
conveyor lengths are rotated relatively slowly by a motor. The conveyor lengths have screw

flights which rotate as the screw conveyor length rotates and thereby move the material intended

to be moved.

It 1s necessary to support the ends of the lengths of screw conveyor and to transfer the
rotation of the first length of screw conveyor into rotation of a second length of screw conveyor.
However, over the length of 10 or 12 feet there is some considerable deflection of the ends of the
screw conveyors off the axial axis. In some cases, this deflection can be one-half inch to one

inch or more.

The past devices used to support and couple screw conveyor lengths were typically rigid
and difficult to assemble. Also, these devices were prone to break-down caused to a large degree

by the detlection of the ends of the screw conveyor lengths, and it was difficult to replace broken
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parts. Also, there was a considerable gap or distance between the first screw conveyor length
and the second screw conveyor length such that at least some of the material intended to be
moved by the screw conveyor would fall or drop onto and into the various components of the

prior art devices, thereby leading and contributing to break-down of the prior art devices.

SUMMARY OF THE INVENTION

Accordingly, 1t is an object of this invention to at least partially overcome the
10 disadvantages of the prior art. Also, it is an object of this invention to provide an improved
support and coupling assembly in a screw conveyor, particularly a screw conveyor in the blast

cleaning industry.

Accordingly, in one of its aspects, this invention resides in providing a support and

I5  coupling assembly in a screw conveyor comprising first and second screw conveyor lengths
aligned axially along an axis, the assembly comprising a first deflection-accommodating means

for accommodating deflection off the axial axis between the first screw conveyor length and the
second screw conveyor length; second deflection-accommodating means for accommodating
deflection off the axial axis between the first screw conveyor length and the second screw

20 conveyor length; first connecting means for connecting the first deflection-accommodating
means to the first screw conveyor length; second connecting means for connecting the second
detlection-accommodating means to the second screw conveyor length; a drive shaft connecting

the first deflection-accommodating means to the second deflection-accommodating means; and
support means for supporting the drive shaft; wherein the first deflection-accommodating means

2>  comprises an outer member aligned axially and concentrically with the first length of screw
conveyor along an axial axis, and having an outer diameter substantially the same as the outer
diameter of the first screw conveyor; an inner member aligned axially and concentrically within

the outer member along the axial axis, and having an outer diameter greater than the outer
diameter of the drive shaft; a first plurality of blades wherein each blade extends radially

30 inwardly from the outer member and axially along the outer member; a second plurality of

blades wherein each blade extends radially outwardly from the inner member and axially along
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the inner member; wherein the blades of the first plurality of inwardly-extending blades are
spaced alternately with and angularly from the blades of the second plurality of outwardly-
extending blades to form angular spaces between blades; and a resilient material in the angular
spaces between blades; wherein the second deflection-accommodating means comprises an outer
member aligned axially and concentrically with the second length of screw conveyor along the
axial axis, and having an outer diameter substantially the same as the outer diameter of the
second screw conveyor; an inner member aligned axially and concentrically within the outer
member along the axial axis, and having an outer diameter greater than the outer diameter of the
drive shaft; a first plurality of blades wherein each blade extends radially inwardly from the outer
member and axially along the outer member; a second plurality of blades wherein each blade
extends radially outwardly from the inner member and axially along the inner member: wherein
the blades of the first plurality of inwardly-extending blades are spaced alternately with and
angularly from the blades of the second plurality of outwardly-extending blades to form angular
spaces between blades; and a resilient material in the angular spaces between blades: wherein a
first end of the drive shaft is fixed within the inner member of the first deflection-
accommodating means; wherein a second end of the drive shaft is fixed within the inner member
of the second deflection-accommodating means; and wherein the support means comprises a
support bearing supporting the drive shaft intermediate of the first end and the second end of the

drive shaft and a support member supporting the support bearing to a fixed object.
Further aspects of the invention will become apparent upon reading the following

detailed description and drawings which illustrate the invention and preferred embodiments of

the invention.
BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings, which illustrate embodiments of the invention:

Figure 1 is a schematic, cross-sectional and perspective illustration of a preferred

embodiment of the invention;
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Figure 2 is a schematic, cross-sectional view of a preferred embodiment of the invention

along line A-A in Figure 1;
Figure 3 1s a schematic, partial cross-sectional view along line C-C in Figure 2;

Figure 4 1s a schematic, cross-sectional view of a preferred embodiment of the invention

along line B-B in Figure 1;

Figure 5 is a schematic, partial cross-sectional view along line D-D in Figure 4:
10

Figure 6 1s a cross-sectional view of a further preferred embodiment of the invention: and

Figure 7 is a schematic, partial cross-sectional view of a further preferred embodiment of

the invention.

15

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 As shown in Figure 1, one embodiment of the present invention is shown in association
with a screw conveyor 10. The screw conveyor 10 comprises a first screw conveyor length 12
and a second screw conveyor length 14. The first and second screw conveyor lengths 12, 14 are
aligned axially along an axial axis A. The screw conveyor lengths 12, 14 have screw flights 16,
18 which move material 20 which is intended to be moved by the screw conveyor 10. In a

25  preferred application, the screw conveyor 10 is used in the blast cleaning industry to move blast

cleaning shot which is typically metal pellets or balls.

A preferred embodiment of the support and coupling assembly 22 comprises a first
detlection-accommodating means 24 and a second deflection-accommodating means 26. The
30  first deflection-accommodating means 24 is for accommodating at least some of the deflection

off the axial axis A between the first screw conveyor length 12 and the second screw conveyor
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length 14. Similarly, the second deflection-accommodating means is for accommodating at least
some of the deflection off the axial axis A between the first screw conveyor length 12 and the
second screw conveyor length 14. Preferably, the first and second detlection-accommodating

means 24, 26 together accommodate all, or at least most, of the deflection between the first and

second screw lengths 12, 14.

The first deflection-accommodating means 24 is connected to the first screw conveyor
length by a first connecting means 28 such as metal strips. Preferably the first connecting means

28 comprises a pair of half-moon clamping brackets.

Similarly, the second deflection-accommodating means 26 is connected to the second
screw conveyor length 14 by a second connecting means 30 which may include any suitable
device such as metal connecting strips or a clamping bracket. Preferably the second connecting

means 30 1s a pair of half-moon clamping brackets.

A drive shaft 32 connects the first deflection-accommodating means 24 to the second
deflection-accommodating means 26. Preferably the drive shaft 32 is a shaft having a square

Cross-section.

A support means 34 supports the drive shaft 32 at an intermediate location 36

intermediate of the first end 38 of the drive shaft 32 and the second end 40 of the drive shaft 32.

In a preterred embodiment, the support means 34 comprises a support bearing 42 which
1s connected through a support member 44 to a fixed object 46. In Figure 1, the support member
44 1s shown as extending upwardly to the fixed object 46. However, the fixed object 46 could be
below or to the side of the support bearing 42 and the support member 44 would be positioned

In an appropriate corresponding location.

The first deflection-accommodating means 24 comprises an outer member 48 which is

aligned axially and concentrically with the first length of screw conveyor 12 along the axial axis
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A. The outer member 48 is preferably a cylinder which has an outer diameter 50 which is

substantially the same as the outer diameter 52 of the first screw conveyor 12.

The first deflection-accommodating means 24 also has an inner member 54 aligned
axially and concentrically within the outer member 48 along the axial axis A. The inner member
54 1s preferably a cylinder which has an outer diameter 56 which is greater than the outer
diameter 58 of the drive shaft 32. If the drive shaft 32 is not circular in cross-section, then the
outer diameter 58 of the drive shaft 32 should be understood to mean the greatest cross-sectional
distance across the drive shaft 32. For example, in the case of a drive shaft 32 with a square
cross-section, the outer diameter 58 should be understood to be the distance from one corner to

the diagonally-opposite corner.

Similarly, 1f the outer member 48 or the inner member 54 is not circular in cross-section,
then the respective outer diameters 52 and 56 of the outer and inner members 48 and 54 should
be understood to mean the greatest cross-sectional distance across the respective outer or inner

member 48 or 54.

In a preferred embodiment of the invention, the cross-sectional shape of the inner
member 54 is substantially the same as the cross-sectional shape of the drive shaft. For example,
if the drive shaft has a circular cross-sectional shape, then preferably the inner member 54 will
also have a circular cross-sectional shape. Similarly, if the drive shaft 32 has a square cross-

sectional shape, preferably the inner member 54 has a square cross-sectional shape.

In a most preferred embodiment of the invention, the drive shaft 32 has a square cross-
sectional shape and the inner member also has a square cross-sectional shape such that the drive

shaft 32 fits snugly within the inner member 54.

Preterably, the outer member 48 and the inner member 54 have the same axial length and
are ortented such that each of the outer member 48 and the inner member 54 extend axially the

same distance from the first screw conveyor length 12.
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The first deflection-accommodating means 24 has a plurality of blades 60A, 60B, 60C

and 60D as best seen 1n the cross-sectional view at Figure 2 wherein each blade 60A, 60B, 60C
and 60D extends radially inwardly from the outer member 48 and axially along the outer

member 48.

There 1s also a second plurality of blades 70A, 70B, 70C and 70D wherein each blade
70A, 70B, 70C and 70D extends radially outwardly from the inner member 54 and axially along

the inner member 54.

Preferably each of the blades 60A-60D and 70A-70D extends axially for most of the

length of the outer member 48 and the inner member 54 as shown schematically in Figure 3.

Preferably each of the blades 60A-60D and 70A-70D has the same shape, although it
would be possible to vary the shape of individual blades or between the two pluralities of blades.
A single blade 70B i1s shown in Figure 3 to show the preferred shape of the blade, and 1s
representative of each of the other blades 70B-70D and 60A-60D of the preferred embodiment of

the blades and invention.

The blades 60A-60D which extend inwardly from the outer member 48 are spaced
alternately with and angularly from the blades 70A-70D which extend outwardly from the inner

member 54 to form angular spaces 80 between the various blades, for example between blades

60A and 70A.

Preferably there are four blades 60A-60D which are spaced equally around the outer
member 48, and preferably there are four blades 70A-70D which are spaced equally around the
inner member 54. In this sense, the term “spaced equally” means that the angular spaces 80
between adjacent blades are all of the same angular distance 84. In a preferred embodiment, the

angular distance 84 between adjacent blades 1s 45°.

Preferably, as shown in F‘igure 6, each of the blades which extends radially from the inner

member 254 which has a square cross-sectional shape corresponding to the square cross-
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sectional shape of the drive shaft 32 has blades 270A to 270D which extend radially from the

respective corner areas 280 of the inner member 254.

A resilient material 82 is placed in the angular spaces 80 between blades. Preferably the
resilient material 82 forms an integral whole throughout and is connected from angular space to
angular space. However, the resilient material 82 could be discrete amounts of material in

specific angular spaces 80 between two specific blades.

Preterably the resilient material 82 is a polyurethane and most preterably a polyurethane

with about an 80 durometer density.

The resilient material 82 is selected so as to give sufficient rigidity such that the angular
rotation of the first screw conveyor length 12 is transmitted through the outer member 48 of the
first deflection-accommodating means 24, through the first plurality of inwardly-extending
blades 60A-60D, and then through the resilient material 82 to the outwardly-extending blades
70A-70D, and thereby to the inner member 54 and to the drive shaft 32, all with minimal

rotational slip or movement between the outer member 48 and the inner member 54.

On the other hand, the resilient material 82 must be sufficiently resilient such as to permit

detlection off the axial axis A of the outer member 48 relative to the inner member 54.

In order to accommodate deflection off the axial axis A of the outer member 48 in
relation to the inner member 54, each blade 60A-60D and 70A-70D has a first axial end 86 as
shown representatively in Figure 3 with respect to blade 70B. Blade 70B also has a second axial
end 88. Each of the axial ends 86, 88 of each blade has a radially-distant end, indicated as 90

with respect to end 86 and indicated as 92 with respect to end 88.

In order to accommodate deflection of the outer member 48 in relation to the inner
member 54, it is important to ensure that the radially-distant ends of each of the blades, for
example radially-distant ends 90, 92 of blade 70B in Figure 3, do not contact the respective

opposite cylinder 48 or 54 when the first deflection-accommodating means 24 is in a non-
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detlected orientation (outer and inner members 48, 54 aligned axially). For example, 1t is
important that the radially-distant ends 90, 92 of the blade 70B do not contact the outer member
48 when the first deflection-accommodating means is in a non-deflected orientation, such as
shown in Figure 3. Similarly, the radially-distant ends of the inwardly-extending blades do not

contact the inner member 54 when the deflection accommodating means 24 is in a non-deflected

orientation.

The blades 60A-60D and 70A-70D have a portion 94 which is intermediate of the
radially distant ends 90, 92 (as shown representatively with respect to blade 70B in Figure 3). In
a preferred embodiment of the invention, the intermediate portion 94 of at least some of the
blades contacts the opposite cylinder, for example in the case of blades 60A-60D, the
intermediate portion 94 contacts the inner member 54. In the case of blades 70A-70D, and
specifically blade 70B as shown in Figure 3, the intermediate portion 94 contacts the outer

member 48.

The advantage gained by having the intermediate portion 94 of at least some of the blades
contact the opposite cylinder is that it is easier to orient and configure the inner member 54
within the outer member 48 prior to the resilient material 82 being placed in the angular spaces
80. In a preferred embodiment, the resilient material 82 is poured as a liquid into the angular
spaces 80 and 1f the inner member 54 can be kept in a proper orientation during this pouring step
by means of a least some of the blades contacting the opposite cylinder, less time, effort and

money will be expended in order to manufacture the first deflection-accommodating means 24.

Each of the blades 60A-60D and 70A-70D has a radially-distant edge 94 which extends
from the radially-distant end 90 to the other radially-distance end 92, as shown representatively
with respect to blade 70B in Figure 3. In a preferred embodiment, the radially-distant edge 96 is
curved so as to accommodate reasonable deflection off the axial axis A of the inner and outer
members 54, 48 relative to each other. However, the radially-distant edge 96 could be linear
from one radially-distant edge 90 to the intermediate portion 94 and then linear from the

intermediate portion 94 to the other radially-distant end 92.
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In a most preferred embodiment of the invention, the radially-distant edge 96 of each
blade 60A-60D and 70A-70D is curved radially outwardly from the radially-distant end 90 of the
first axial end 86 to the intermediate portion 94 and then the radially-distant edge 96 of the blade
60A-60D and 70A-70D is curved radially inwardly from the intermediate portion 94 to the

radially-distant end 92 of the second axial end 88, as shown representatively with respect to

blade 70B in Figure 3.

The second deflection-accommodating means 26 is substantially the same as, and
functions substantially the same as, the first deflection-accommodating means 24, except 1t is
connected by the second connecting means 30 to the second screw conveyor length 14. The
various elements of the second deﬂection—accommodating means 26 are shown in Figures 1, 4
and 5 with reference numerals for an equivalent element of the second deflection-
accommodating means 26 beginning with the digit “1” in front of the reference numeral of the

equivalent element in the first deflection-accommodating means 24.

Because the first and second deflection-accommodating means 24 and 26 accommodate a
reasonable amount of deflection between the first screw conveyor length 12 and the second
screw conveyor length 14, the support member 34 and the drive shaft 32 need not be as rigidly
fixed with respect to the fixed object 46 as they would otherwise need to be, thereby providing
for easier installation and maintenance of the support and coupling assembly 22 of the present

invention.

In a further preferred embodiment of the invention, the support and coupling assembly 22
comprises a protection means for minimizing the amount of material 20 (which 1s intended to be
transported by the screw conveyor length 12) which undesirably is placed in contact with the
parts of the assembly 22, such as the support bearing 42, the drive shaft 32 and the first and
second deflection-accommodating means 24, 26, so as to protect those parts from damage caused
by the material 20. If the amount of material 20 which comes in contact with the support bearing
42, the drive shaft 32 and the first and second deflection-accommodating means 24, 26 is not
minimized the material 20 will cause an earlier degradation and deterioration of the support

bearing 42, drive shaft 32 and deflection-accommodating means 24, 26.
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In a further preferred embodiment of the invention, the protection means comprises
extenstons 128 from the clamping brackets 28 which extend to the support member 44 of the
support means 34 thereby surrounding the drive shaft 32 and the first deflection means 24, and
partially surrounding the support bearing 42, by the extensions 128. There are similar extensions

130 from the clamping brackets 30 associated with the second screw conveyor length 14.

In a turther preferred embodiment of the invention, as shown in Figure 7, the protection
means comprises the outer member 348 of the first deflection-accommodating means 324
extending axially to almost the support member 44 of the support means 34. Preferably the gap
370 between the extended outer member 348 of the first deflection-accommodating means 324 is
small enough to minimize the amount of material 20 which comes in contact with the support

bearing 342. Most preferably, the gap 370 is smaller than blast cleaning shot used in the blast

cleaning industry.

Preterably, in this embodiment, the clamping brackets 330 are also extended closer to the

support member 44.

In this preferred embodiment, the outer member 360 of the second deflection-
accommodating means 362 is also extended axially to almost the support member 44.
Preferably, the gap 366 between the outer member 360 of the second detlection-accommodating
means 362 and the support member 44 is similarly small enough to minimize the amount of
material 20 which comes in contact with the bearing 42 and, preferably to effectively prevent the

entry of blast cleaning shot..

In a further preferred embodiment of the invention, there is a cap 380 which fits around
the support bearing 42. The cap 380 is comprised of a plate 382 which is positioned closely to
the side of the support bearing 384. In one embodiment, the cap plate 382 is permanently fixed,

for example by welding, to the inner member 354 of the first deflection-accommodating means

324. The drive shaft 32 passes through the cap plate 382.
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The cap 380 also has an outer cap portion 386 which fits closely to the outer surface 388
of the bearing 42.

Preterably the gap 390 between the cap and the outer member 348 of the first deflection-
accommodating means 324 is small enough to minimize the amount of material 20 which comes

in contact with other parts of the assembly. Preferably the gap 390 is smaller than the blast

cleaning shot used in the blast cleaning industry.

The cap 380 further comprises a similar cap plate 392 and a similar outer cap portion 394
which surround the bearing 42 and co-operate with the second detlection-accommodating means
362 1n the same manner as described above with respect to the first deflection-accommodating

means 324.

In another preferred embodiment of the invention, as shown in Figure 7, the drive shaft
32 1s connected to the first deflection-accommodating means 324 by means of an end plate 410
by suitable means such as welding. One preferred means of connecting the end plate 410 to the
drive shaft 32 is by means of a screw 412. Preferably the drive shaft 32 is actually seated in the
end plate 410.

In this preferred embodiment, the drive shaft 32 is also connected to the second

deflection-accommodating means 362 by means of a similar end plate.

It will be understood that, although various features of the invention have been described
with respect to one or another of the embodiments of the invention, the various features and
embodiments of the invention may be combined or used in conjunction with other features and

embodiments of the invention as described and illustrated herein.

Although this disclosure has described and illustrated certain preferred embodiments of
the invention, it is to be understood that the invention is not restricted to these particular

embodiments. Rather, the invention includes all embodiments which are functional or
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mechanical equivalents of the specific embodiments and features that have been described and

1llustrated herein.
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The embodiments of the invention in which an exclusive property or privilege is claimed

are defined as follows:

1. In a screw conveyor comprising first and second screw conveyor lengths aligned axially
along an axial axis, a support and coupling assembly comprising:

first deflection-accommodating means for accommodating deflection off the axial axis
between the first screw conveyor length and the second screw conveyor length;

second detlection-accommodating means for accommodating deflection off the axial axis
between the first screw conveyor length and the second screw conveyor length;

first connecting means for connecting the first deflection-accommodating means to the
first screw conveyor length;

second connecting means for connecting the second deflection-accommodating means to
the second screw conveyor length;

a drive shaft connecting the first deflection-accommodating means to the second
deflection-accommodating means; and

support means for supporting the drive shaft;

wherein the first deflection-accommodating means comprises:

an outer member aligned axially and concentrically with the second length of screw
conveyor along the axial axis, and having an outer diameter substantially the same as an outer
diameter of the first screw conveyor;

an inner member aligned axially and concentrically within the outer member along the
axial axis, and having an outer diameter greater than an outer diameter of the drive shaft;

a first plurality of blades wherein each blade extends radially inwardly from the outer
member and axially along the outer member;

a second plurality of blades wherein each blade extends radially outwardly from the inner
member and axially along the inner member;

wherein the blades of the first plurality of inwardly-extending blades are spaced
alternately with and angularly from the blades of the second plurality of outwardly-extending
blades to form angular spaces between blades; and

a resilient material in the angular spaces between blades;

wherein the second deflection-accommodating means comprises:
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an outer member aligned axially and concentrically with the second length of screw
conveyor along the axial axis, and having an outer diameter substantially the same as an outer
diameter of the second screw conveyor;

an mner member aligned axially and concentrically within the outer member along the
axial axis, and having an outer diameter greater than an outer diameter of the drive shaft:

a first plurality of blades wherein each blade extends radially inwardly from the outer
member and axially along the outer member;

a second plurality of blades wherein each blade extends radially outwardly from the inner
member and axially along the inner member;

wherein the blades of the first plurality of inwardly-extending blades are spaced
alternately with and angularly from the blades of the second plurality of outwardly-extending
blades to form angular spaces between blades; and

a resilient material in the angular spaces between blades:

wherein a first end of the drive shaft is fixed within the inner member of the first
detlection-accommodating means;

whereln a second end of the drive shaft is fixed within the inner member of the second
detlection-accommodating means; and

wherein the support means comprises a support bearing supporting the drive shaft
intermediate of the first end and the second end of the drive shaft and a support member

supporting the support bearing to a fixed object.

2. The assembly as defined in claim 1 wherein each blade of the first and second pluralities
of blades has a first axial end and a second axial end, each of the axial ends of each blade has a
radially-distant end, and the radially-distant end of each of the blades of the first plurality of
blades does not contact the inner member when the detlection-accommodating means is in a non-
detlected orientation, and the radially-distant end of each of the blades of the second plurality of
blades does not contact the outer member when the detlection-accommodating means is in a non-

deflected orientation.

3. The assembly as defined in claim 2 wherein at least some of the blades of the pluralities

of blades have a portion of the blade intermediate of the radially-distant ends of the first and
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second axial ends which contacts, in the case of blades of the first plurality of blades the inner

member, and in the case of blades of the second plurality of blades the outer member.

4, An assembly as defined in claim 3 wherein each blade has a radially-distant edge which
1s curved so as to accommodate reasonable deflection of the inner and outer members relative to

each other.

5. An assembly as defined in claim 4 wherein the radially-distant edge of each blade is
curved radially outwardly from the radially-distant end of the first axial end to the portion
intermediate of the radially-distant ends of the first and second axial ends and then the radially-
distant edge of the blade is curved radially inwardly from the intermediate portion to the radially-

distant end of the second axial end of the blade.

6. An assembly as defined in claim 5 wherein the first plurality of blades has four blades
spaced equally around the outer member and the second plurality of blades has four blades which

are spaced equally around the inner member, such that the angular distance between adjacent

blades 1s 45°.

7. An assembly as defined in claim 6 wherein each connecting means comprise a pair of

clamping brackets.

8. An assembly as defined in claim 7 wherein the resilient material is polyurethane.

9. An assembly as defined in claim 8 wherein the assembly further comprises a protection
means for minimizing the amount of material intended to be transported by the screw CONveyor
length which is placed in contact with the support bearing, the drive shaft and the first and
second detlection-accommodating means so as to protect the support bearing, drive shaft and

detlection-accommodating means from damage caused by the material.

10. An assembly as defined in claim 9 wherein the protection means comprises extensions

from the clamping brackets which extend axially to the support member of the support means,
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and the drive shaft and the first and second deflection-accommodating means are surrounded

by the extensions and the support bearing is partially surrounded by the extensions.

11.  An assembly as defined in claim 9 wherein the protection means comprises the outer
member of the first deflection-accommodating means and the outer member of the second

deflection-accommodating means extended axially to almost the support member of the support

IMcCaris.

12.  An assembly as defined in claim 11 wherein the protection means further comprises a
cap placed around the support bearing, and the gaps between the extended portions of the outer
members of the first and second deflection-accommodating means and the support member and

the cap are sufficiently small so as to etfectively prevent the entry of blast cleaning shot.

13.  An assembly as defined in any one of claims 10, 11 or 12 wherein the matenal intended

to be transported 1s blast cleaning shot used 1n the blast cleaning industry.

14.  An assembly as defined in any one of claims 1, 2 or 3 wherein the drive shaft is
connected to the first deflection-accommodating means by a screw through an end plate on the
first deflection-accommodating means, and wherein the drive shaft 1s connected to the second
deflection-accommodating means by a screw through an end plate on the second deflection-

accommodating means.

15. An assembly as defined 1n any one of claims 1, 2 or 3 wherein the outer member is a
cylinder;
wherein the drive shaft has a square cross-sectional shape; and

wherein the inner member has a square cross-sectional shape.

16.  An assembly as defined 1n any one of claims 4, 5 or 6 wherein the outer member is a
cylinder;
wherein the drive shaft has a square cross-sectional shape; and

wherein the inner member has a square cross-sectional shape.
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17.  An assembly as defined in claims 12 or 13 wherein each of the blades of the second

plurality of blades extends radially from a corner of the inner member.
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