(12) PATENT (11) Application No. AU 199934807 B2
(19) AUSTRALIAN PATENT OFFICE (10) Patent No. 760344

(54)
(51)’
(21)
(87)

(30)
(31)

(43)
(43)
(44)
(71)
(72)

(74)

(56)

Title
Material handling unit with multidirectional helical roller assemblies

International Patent Classification(s)

B65G 039/02 B60P 001/52
B60B 033/00
Application No: 199934807 (22) Application Date: 1999.04.08

WIPO No: WO00/06474

Priority Data

Number (32) Date (33) Country
09/126488 1998.07.30 (V)
Publication Date : 2000.02.21

Publication Journal Date : 2000.04.20
Accepted Journal Date : 2003.05.15

Applicant(s)
FMC Technologies, Inc.

Inventor(s)
Michael L. Timmer; Juan F. Gou; Laura L. McKinnon

Agent/Attorney
FREEHILLS CARTER SMITH BEADLE,Level 43,101 Collins Street, MELBOURNE
VIC 3000

Related Art
WO 98/15480




PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
Intemmational Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 7.

B65G 39/02, B60B 33/00, B60P 1/52

a
Al

(43) International Publication Date:

WO 00/06474

10 February 2000 (10.02.00)

1) International Publication Number:

(21) International Application Number: PCT/US99/07687

(22) International Filing Date: 8 April 1999 (08.04.99)

(30) Priority Data:

09/126,488 30 July 1998 (30.07.98) us

4 Related by Continuation (CON) or Continuation-in-Part

‘V,L (CIP) to Earlier Application

uUs 09/126,488 (CON)

) Filed on 30 July 1998 (30.07.98)

& .
K Technologe]

(71) Applicant (for all designated States except US): FMC
RAHON-{US/US]; 200 East Randolph Drive, Chicago, IL
60601 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): TIMMER, Michael, L.
[-/US]); 13325 Luxbury Loop, Orlando, FL 32837 (US).
GOU, Juan, F. [-/US]; 4406 Middlebrook Road, Orlando,
FL 32811 (US). McKINNON, Laura, L. [-/US]; 3436
Amaca Circle, Orlando, FL 32837 (US).

(74) Agent: WARTHER, Richard, K.; Allen, Dyer, Doppelt,
Milbrath & Gilchrist, P.A., Suite 1401, 255 South Orange
Avenue, P.O. Box 3791, Orlando, FL 32802-3791 (US).

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,
GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW,
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL,
TI, T™M, TR, TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO
patent (GH, GM, KE, LS, MW, SD, SL, SZ, UG, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,
GB, GR, [E, IT, LU, MC, NL, PT, SE), OAPI patent (BF,
BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN,
TD, TG).

\“

Published
With international search report.

(57) Abstract

as pallets and cargo containers are fed along the platform.

(54) Title: MATERIAL HANDLING UNIT WITH MULTIDIRECTIONAL HELICAL ROLLER ASSEMBLIES

A material handling unit includes a plurality of multidirectional helical roller assemblies (34) positioned transverse across and
longitudinally along a planar platform. Each of the multidirectional helical roller assemblies includes an outer ring member (42) having an
inner bearing race (48), and an inner ring member (50) freely rotatable relative to the outer support member. The inner ring member has
an outer bearing race (56) that cooperates with the inner bearing race of the outer ring member. The inner ring member forms a central
opening and a roller (36) is rotatably mounted on the inner ring member and extends transverse across the central opening and is offset to
a centerline defined by the central opening. The inner ring member supports the roller and is free to turn in the direction of applied force




.WO 00/06474 PCT/US99/07687

10

15

20

25

MATERIAL HANDLING UNIT WITH MULTIDIRECTIONAL
HELICAL ROLLER ASSEMBLIES

Field of the Invention

This invention relates to material handling
and conveyance systems, and more particularly, to a
material handling unit that is part of a cargo conveyor
system for loading aircraft and ocean going vessels or
the like, and which uses a plurality of
multidirectional helical roller assemblies.

Background of the Invention

Cargo handling systems, such as material
handling units, are used at airports and other similar
locations for transferring pallets and cargo containers
a relatively long distance between two locations. Some
of these cargo handling systems include a steerable,
self-propelled transporter, which is connected to a
dolly supported on rollers. An example includes the
mobile cargo handling system and method disclosed in
U.S. Patent No. 4,348,150 assigned to FMC Corporation,
the disclosure which is hereby incorporated by
reference in its entirety.

In these type of units, pallets or cargo
containers can be conveyed along a conveyor system
having driven balls that are protectable against
overloading, such as a conveyor system as disclosed in
U.S. Patent No. 5,261,526, assigned to FMC Corporation,
the disclosure of which is hereby incorporated by
reference in its entirety. The point of contact
between the driving roller and the ball is located at
some distance below the horizontal plane through the
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~enter of the ball, which distance is smaller than the radius
of the bali, and allows aluminum pallets and cargo containers
to be transported in a diractiorn toward a €argo hold ¢z other
area.

However, depending on ths pnvsical location and type
of cargo hold or receiving area for the paliets and cazgo
containers, some conveyor systems do not provide a powered
drive the entire distance, and thus, "dead zones" are created.
The pallets or cargdo containers must pass across pzll mats or
some o*her type of rolling elemant.

Typically in a ball mat, a large number of spherical
balls have a sma2ll portion of their surface exposad to form a
small point of contact for the load. These balls are
typically about 30 or 40 millimetexs in diamecter (about 1.18
£0 1.57 inch), which sit inside the deck or platform in the
"dead zone." The balls are typically spaced about six inches
apart., in accordance with International Air Transport
Association (I.A.T.A.) specifications for loading equipment of
palletized containers, However, these ball mats have severzl
drawbacks. For example, the continual passing of the pallets
and cargo containers across the small point contact of the
ball surface damages the rottom of the aluminum pallets and
cargo containers. Additionally, contaminants often are pulled
into the ball mats causing corrcsion. If a ball cannot rotate
properly, then it is difficult to spin or shift a pallet or
cargo container from side-to-side or roll the paliet or cargo
container at an angle. It would then be difficult to match
che angle with the applied force. As a2 result, this could
increase operator injuries and cause damags to goods, thus
raising operating costs.

Tnternational Patent Application WO 98/15480
discloses a caster assembly suitable for use in decks or

dolleys for moving freight or other heavy items and includes 2

_..wheel that extends & substantial distance abovs a carriage.
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The wheel is off center a greater distance also from the

center line than in the present invention.

Summary of the Invention
It is therefore an cobject of the present invention

to provide a material handling unit having a

AMENDED SHEET
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roller mechanism that not only allows turning of
pallets and cargo containers in the direction of
applied force, but also provides a larger surface
contact on the load and minimizes the chance of damage
5 to pallets and cargo containers.

The present invention is advantageous because
it now allows pallets and cargo containers to be 4
transported on a substantially planar platform that
forms a "dead zone" on a conveyor system, such as used

10 for loading cargo holds in airplanes, ships or other
cargo handling facilities. The load is spread across
the surface of a roller in a multidirectional helical
roller assembly. In a preferred aspect, the roller is
a helical roller having an outer concave surface,

15 forming a barrel shape, such as the type disclosed in
U.S. Design Patent No. 294,074 and U.S. Patent Nos.
4,907,692 and 5,064,045, all assigned to FMC
Corporation, the disclosures which are hereby
incorporated by reference in their entirety.

20 The use of the helical roller having the
concave outer surface in the multidirectional helical
roller assembly can be formed in accordance with the
present invention operates as a caster to allow the
roller to turn in the direction of applied force as

25 pallets and cargo containers are fed along a platform.
The multidirectional helical roller assembly of the
present invention also is maintenance free, self-
draining or self-cleaning and is not prone to
contamination because of the nature of inner and outer

30 races and the large opening within the multidirectional
helical roller assembly. The multidirectional helical
roller assembly has a low profile so that it cannot be
upended as easily. This low profile also reduces the
damage from side impact of containers because of the

35 concave or "helical" nature of the roller. The roller
is also offset from the centerline of the central

opening and the offset is only about one-sixth the
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diameter of the roller. The small offset is further achieved by the nature of the inner and
outer races-on inner and outer ring members such that free rotation of the inner ring
member is provided.

In accordance with one aspect of the present invention there is provided a material
handling unit comprising:

a substantially planar platform having a longitudinal direction on which pallets and
cargo containers are transported; and

a plurality of multidirectional helical roller assemblies positioned transverse across
and longitudinally along the platform, each of said multidirectional helical roller
assemblies comprising:

an outer ring member having an inner bearing race;

an inner ring member having an outer bearing race cooperating with the inner
bearing race such that said inner ring member is freely rotatable relative to said outer ring
member, said inner ring member having a generally circularly-shaped central opening
extending completely through the helical roller assembly; and ‘

a roller rotatably mounted on a shaft which is supported on the inner ring member
along a chord of the central opening that is parallel to but offset from the centerline of the
central opening;

wherein the roller comprises a concave outer surface extending between two end
surfaces which are spaced apart a distance approximately equal to the length of the chord.

In accordance with a preferred embodiment of the invention, the substantially
planar platform includes a plurality of openings. A multidirectional helical roller assembly
is received within each opening. The outer ring member further comprises a horizontal
flange that is positioned prone against the platform to prevent the multidirectonal helical
roller assembly from passing through the hole in which it is received. The helical roller has
an outer concave surface and defines a barrel shaped roller having a surface point of
contact that extends past a horizontal line defined by the outer ring member. The concave
surface further defines a radius of curvature that is about 6.5 times the radius of the roller
at its greatest diameter to enhance the transport of cargo containers and pallets across the
rolls at an angle to the longitudinal axis of the rolls.

In a further aspect of the present invention there is provided a multidirectional

helical roller assembly comprising:
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an outer ring member having an inner bearing race;

an inner ring member having an outer bearing race cooperating with the inner
bearing race such that said inner ring member is freely rotatable relative to said outer ring
member, said inner ring member having a generally circularly-shaped central opening
extending completely through the helical roller assembly; and

a roller rotatably supported on a shaft that is fixedly mounted on the inner ring
member and extends transverse across the central opening along a chord which is parallel
to but offset from a centerline defined by the central opening;

wherein said roller comprises a concave outer surface extending between two end
surfaces which are spaced apart a distance approximately equal to the length of the chord.

In still another embodiment of the present invention, the offset from the centerline
of the central opening to the support shaft is preferably about one-sixth the diameter of the
roller. The diameter of the outer ring is about three to four times the diameter of the roller.
A plurality of ball bearings are mounted between the inner and outer races. In one
embodiment of the present invention, the outer ring member further comprises a v-groove
forming the inner bearing race and the inner ring member further comprises a v-groove
forming the outer bearing race. The inner ring member can comprise upper and lower ring
plates. The ball bearings can be inserted when the lower ring plate is removed. A shaft can
be fixedly mounted on the inner ring plate and rotatably support the roller. The shaft can be
secured when the upper ring plate is secured against the lower ring plate.

According to another aspect of the invention, there is provided a roller assembly for
a material handling unit which comprises:

an outer ring member having an inner bearing race;

an inner ring member having an outer bearing race cooperating with the inner
bearing race such that said inner ring member is freely rotatable relative to said outer ring
member, said inner ring member defining a central opening extending completely through
the roller assembly; and

a roller rotatably supported on a shaft that comprises a central axis, said shaft being
fixedly mounted on the inner ring member and extending transverse across the central

opening along a chord which is parallel to but offset from a centerline defined by the
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central opening; wherein

said roller comprises a concave surface extending between two end surfaces which
are spaced apart a distance approximately equal to the length of the chord; and

the end surfaces of said roller each comprise a radius which is approximately the
same as or less than the distance between the central axis and a top surface of the outer ring
member.

Brief Description of the Drawings

Other objects, features and advantages of the present invention will become
apparent from the detailed description of the invention which follows, when considered in
light of the accompanying drawings in which:

Fig. 1 is a top plan view of a portion of a conveyor system having a material
handling unit with a platform forming part of the “dead zone” and a plurality of
multidirectional helical roller assemblies of the present invention positioned transverse
across and longitudinally along the planar platform.

Fig. 2 is an isometric and partial cut away view of a multidirectional helical roller

assembly of the present invention.
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FIG. 3 is an exploded isometric view of a
multidirectional helical roller assembly of FIG. 2.

FIG. 4 is a schematic side elevation view of
the multidirectional helical roller assembly and
showing how the outer concave surface defines a point
of surface contact that extends past the horizontal
line defined by the top portion of the outer ring
member. '

FIG. 5 is a schematic view of the roller
showing the radius of curvature of the outer concave
surface forming the barrel shape.

FIG. 6 is a top plan view of the outer ring
member.

FIG. 7 is a sectional view taken along line
7-7 of FIG. 6. '

FIG. 8 is a top plan view of the upper ring
plate formed as part of the inner ring member.

FIG. 9 is a sectional view taken along line
9-9 of FIG. 8.

FIG. 10 is a top plan view of the lower ring
plate formed as part of the inner ring member.

FIG. 11 is a sectional view taken along line
11-11 of FIG. 10.

FIG. 12 is an isometric view of the support
shaft used for supporting the helical roller having the
outer concave surface defining a barrel shaped roller.

FIG. 13 is a side elevation view of the
support shaft of FIG. 12.

Detailed Description of the Preferred Embodiments

The present invention will now be described
more fully hereinafter with reference to the
accompanying drawings, in which preferred embodiments
of the invention are shown. This invention may,
however, be embodied in many different forms and should
not be construed as limited to the embodiments set

forth herein. Rather, these embodiments are provided
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so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to
those skilled in the art. Like numbers refer to like
elements throughout.

The present invention is advantageous because
it now provides a plurality of multidirectional helical
roller assemblies as part of a material handling unit
having a low friction rolling element, which can
constantly change multiple directions for pallets and
cargo container loads. It also allows a
multidirectional helical roller assembly that has a
very low profile and is not prone to contamination and
"seizing" or "freezing" as is common with some types of
ball mats. Thus, in those common material handling
units for pallets and cargo containers that make use of
powered conveyor systems and which often have "dead
zones, " the wear on the pallets and cargo containers is
reduced. Also, the present invention allows wider
spacing between unpowered rolling elements to support a
load, such as a pallet or cargo container. The present
invention also allows an oncoming load or pallet to
rotate, and even allows a load to move at 45° to the
direction of the container or pallet travel. The low
profile of the multidirectional helical roller assembly
of the present invention maintains size constraints
while providing a larger surface contact of a ball
rolling element on the load. The "open" design of the
interior assembly allows for debris, water and foreign
objects to fall through rather than entrap and jam a
roller as will be explained in detail below.

Referring now to the drawings, and more
particularly to FIG. 1, there is illustrated a part of

a conveyor system 20 driven by a motor 22 having a belt
drive 24 engaging a roller shaft 26. As illustrated, a
"dead zone" 28 is formed in the system where the power

driven element is situated. A platform 30, which could
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be part of an airplane cargo hold or a part of a separate
conveyor system, forms 2 single material handling uait 32,
which allows continued transport of pallets and cargo
containers across the "dead zone" 28 with little difficulty.
Rs illustrated, the platform includes a plurality of
multidirectional helical roller assemblies 34, which allow the
pzllet or cargo container to pass along the platform <o the
plane hold or another driven conveyor (not shown) .

FIG. ! illustrates a material handling unit 32 as
part of a conveyor system 20 with a "dead zona" illustrated at
28. 1A plurality of multidirecetional helical roller assemblies
34 are positiocned transversely across and longitudinally along
the platferm and spaced typically about 12-14 inches (30.5 <o
35.5 cm) apart. The assemblies 34 are received in holes 35
formed in the platform 30. Typically, the sparn of the
platform 30 forming the "dead zone" cah range sometimes from
24 (61 cm) inches wide to as much as 36 to 80 (91.5 to 203 cm)
inches long. Thirty of the multidirectional helical roller
assemblies 34 of the present invention can replace 128 of the
balls used in a ball mat, which typically are spaced about six
inches apart in accordance with the I.A.T.A. for loading
equipment of palletized containers. These ball mats were
about 0.1 to 1.5 inches in diameter (2.5 mm to 3.8 mm).

The multidirectional helical roller assemblies of
the present invention can make use of a "helical roller” 36
that is commonly used in ¢onveyor transport systems designed
by FMC Corporation. Examples of the helical rollers that are
used in these systems is disclosed in the above-mentionad and
incorporated by reference Design Patent No. 294,074 and U.S.
Patent Nos. 4,907,692 and 5,064,045, il assigned to EMC
Corpcration.
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The nelical rolier 36 is illustrated generally in
FIGS. 1, 3 and 4, and includes an outer concave surface 38
defining a barrel shaped zoller. 2 central bore 40 extends
axially through the roller 36 in its longitudinal direction.
The bore 40 can receive a support shait as explained below.

Referring new to FIG. 2, there is illustrated an
isometric view of a multidirectional helical roller assembdbly
34 of the present invention. The multidirsctional nelical
roller assembly includes an annular configured outer zing
member 42. The cuter ring member 42 is abcut one inch in
height and includes a horizontal flange 44 that is positioned
prone against the platform to prevent the multidirectional
helical roller assembly 34 from passing through a hole 35 in
the platform 30 in which it is received. A V-grocve 46 is
formed on the interior surface ¢f the outer ring member and
forms an inner bearing race, illustrated generally at 48.

An annular inner ring membex 50 is formsd from upper
and lower ring plate members 52,54. The inner ring member 50
is freely rotatable relative to the outer ring member 42 and
includes a central opening 55. The inner ring member 50 has
an outer bearing race 56 that cooperates with the inner
dearing race 48, as shown in FIG. 2. An upper retainer flange
58 is positioned on the outer ring member 42 along the inside
surface defining the central opening 55 and engages the inner
Iing member 50 to aid in retaining the inner ring member with
the outer ring member. The outer bearing race 56 of the inner
ring member also has a V-groove 56 that cooperates with the
V-groove of the ocuter ring member 42. Ball bearings &0 are

positioned within the

ARMINCED 33567
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area defined by the two V-grooves 46,56 to allow free
rotation of the inner ring member 50 relative to the
outer ring member 42.

As shown in FIGS. 8 and 9, the upper ring

plate 52 includes a slot 62 for receiving a support
shaft 64 (FIGS. 12 and 13). The support shaft 64

includes ends that are cut away to form a flat surface
66, such that as the ends of the support shaft 64 are

received in the slot 62. The flat ends are positioned

prone (or planar) with the machined flat surface of the

upper ring plate 52. Before the support shaft 64 is
received within the slot 62, the helical roller 36 is
received over the support shaft 64, together with
thrust washers 68 on either end to help stabilize the
helical roller 36. The upper ring plate 52 is then
received within the outer ring member 42 and ball
bearings 60 are placed against a chamfered edge 70 of
the upper ring plate 52 and the support shaft 64. The
helical roller 36 is placed in the central opening 55.

About fifty ball bearings can be received.

The lower ring plate 54 is then received over
the upper ring plate 52. The lower ring plate 54 also
includes a chamfered edge 70, such that when the upper

and lower ring plates are secured together with screws

72 (FIG. 3), the V-notch is formed corresponding to the
outer bearing race 56. It is evident that the inner
and outer bearing races and the ball bearings 60 allow

free rotation of the inner ring member relative to the

outer ring member 42.

As shown in FIGS. 8 and 9, the support shaft
64 is offset to the centerline 74 defined by the

central opening 55 (FIG. 8). This offset provides the
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caster esfect desired in the present invention. FIG. 4
clearly shows that the helical roller 36 is dimensioned such
that the outer concave surface 38 forming the barrel shape
defines a point of contact that extends past a horizontal line
defined by the top edge of the outer ring member 42. With a
roll that is typically about 1.7 (4.3 cm) inches trensverse to
its helical section (dimension A, FIG. 4), this contact
surface is about 0.25 (6.35 mm) inches, cefined by the
dimension B on FIG., 4. As also shown in FIGS. 2 and B8, the
helical rolier is offset fxcom the centerline of the central
opening about less than about one-sixth the diameter of the
roller, or about 0.25 inches (6.35 mm).

Typically, the diameter of the outer ring member 42
is about three to four times the diameter of the rollex. 1In
one preferred aspect of the invention, the outer ring diameter
is about 6.23 inches in diameter (15.88 cm) and the helical
roller is about 1.7 inches (4.3 cm) in diameter at its
greatest diameter dimension at the apex. This forms a very
low profile multidirectional helical roller assembly 34.
Because of tha usa of the ball bearings 60 and inner and outer
races, the inner ring member is free spinning, and thus, the
"offset™ can be reduced as compared to some prior art models
where the offset wculd be as much as three times greatexr than
the offset for the relative dimensions as described above.

Because oI the use of the ball bearings and the
V-grooves forming the inner and outer races with contact
points being 45° from the vextical plane, any dust weuld not
collect as easily znd also any large chjects or parsicular
contaminants would fall through the vertical opening formed by
the inrer and outer ring memberxs.

Because the helical roller 36 is used, okjects can

)¢. passed at a 45° angle to the direction
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of the roller. Additionally, the inner ring member 50

is freely rotatable relative to the outer ring member
42, and in conjunction with the helical roller, allows

easy manipulation of pallets and cargo containers on
5 the "dead zone" 28 corresponding to the normal undriven

part of many conveyor systems. This reduced effort and
greater freedom of movement lowers energy requirements
both physically and mechanically, which reduces
operating costs and reduces injuries to personnel.

10 Additionally, because of the multidirectional helical
roller assembly and its particular design in the
present invention, not as many rollers could be used as
compared to the spherical rollers described in the
prior art.

15 Because of the low profile, only a very
slight interference fit or even a loose tolerance fit
could be provided between the outer ring member and a
hole formed in the platform into which the outer ring
member is received.

20 Many modifications and other embodiments of
the invention will come to the mind of one skilled in
the art having the benefit of the teachings presented
in the foregoing descriptions and the associated
drawings. Therefore, it is to be understood that the

25 invention is not to be limited to the specific
embodiments disclosed, and that the modifications and
embodiments are intended to be included within the
scope of the dependent claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. A material handling unit comprising:

a substantially planar platform having a longitudinal direction on which pallets and
cargo containers are transported; and

a plurality of multidirectional helical roller assemblies positioned transverse across
and longitudinally along the platform, each of said multidirectional helical roller
assemblies comprising:

an outer ring member having an inner bearing race;

an inner ring member having an outer bearing race cooperating with the inner
bearing race such that said inner ring member is freely rotatable relative to said outer ring
member, said inner ring member having a generally circularly-shaped central opening
extending completely through the helical roller assembly; and

a roller rotatably mounted on a shaft which is supported on the inner ring member
along a chord of the central opening that is parallel to but offset from the centerline of the
central opening;

wherein the roller comprises a concave outer surface extending between two end

surfaces which are spaced apart a distance approximately equal to the length of the chord.

2. A material handling unit according to claim 1, wherein said substantially planar
platform includes a plurality of openings, wherein a multidirectional helical roller

assembly is received within each opening.

3. A material handling unit according to claim 1, wherein said outer ring member
further comprises a horizontal flange that is positioned prone against said platform to
prevent said multidirectional helical roller assembly from passing through a hole on the

planar platform in which it is received.
4. A material handling unit according to claim 1, wherein an outer concave surface of
said roller defines a radius of curvature that is approximately 6.5 times the radius of the

roller at its greatest diameter.

5. A material handling unit according to claim 1, wherein the diameter of the outer

* © Melbourne\003852013 - Printed 6 February 2003 (9:12)
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ring member is approximately three to four times the diameter of the roller transverse to its

helical profile.

6. A material handling unit according to claim 1, and further comprising a plurality of

ball bearings mounted between the inner and outer races.

7. A material handling unit according to claim 6, wherein said outer ring member
further comprises a v-groove forming said inner bearing race, and said inner ring member
further comprises a v-groove forming said outer bearing race, wherein said plurality of ball

bearings are mounted within said v-grooves to cooperate with said inner and outer races.

8. A material handling unit according to claim 1, wherein said inner ring member

further comprises upper and lower ring plates secured together.

9. A material handling unit according to claim 1, and further comprising an upper
retainer flange positioned on the outer ring member that engages the inner ring member to

aid in retaining the inner ring member with the outer ring member.

10. A material handling unit according to claim 8, wherein said upper ring plate

includes slots for receiving said support shaft.

11. A material handling unit according to claim 1, wherein the outer ring member has a
diameter approximately three times greater than the diameter of the roller transverse to its

helical profile.

12. A material handling unit according to claim 1, wherein said concave outer surface
of said roller defines a point of surface contact that extends past a horizontal plane defined

by a top surface of said outer ring member.

13. A material handling unit according to claim 1, wherein the shaft comprises a central
axis and the end surfaces of said roller each comprise a radius which is approximately the

same as or less than the distance between the central axis and a top surface of the outer ring
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member.

14. A multidirectional helical roller assembly comprising:

an outer ring member having an inner bearing race;

an inner ring member having an outer bearing race cooperating with the inner
bearing race such that said inner ring member is freely rotatable relative to said outer ring
member, said inner ring member having a generally circularly-shaped central opening
extending completely through the helical roller assembly; and

a roller rotatably supported on a shaft that is fixedly mounted on the inner ring
member and extends transverse across the central opening along a chord which is parallel
to but offset from a centerline defined by the central opening;

wherein said roller comprises a concave outer surface extending between two end

surfaces which are spaced apart a distance approximately equal to the length of the chord.

15. A multidirectional helical roller assembly according to claim 14 wherein said
concave outer surface of said roller defines a point of surface contact that extends past a

horizontal plane defined by a top surface of said outer ring member.

16. A multidirectional helical roller assembly according to claim 14, wherein the shaft
comprises a central axis and the end surfaces of said roller each comprise a radius which is
approximately the same as or less than the distance between the central axis and a top

surface of the outer ring member.

17.  Arroller assembly for a material handling unit which comprises:

an outer ring member having an inner bearihg race;

an inner ring member having an outer bearing race cooperating with the inner
bearing race such that said inner ring member is freely rotatable relative to said outer ring
member, said inner ring member defining a central opening extending completely through
the roller assembly; and

a roller rotatably supported on a shaft that comprises a central axis, said shaft being
fixedly mounted on the inner ring member and extending transverse across the central

opening along a chord which is parallel to but offset from a centerline defined by the

b
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central opening; wherein
said roller comprises a concave surface extending between two end surfaces which
are spaced apart a distance approximately equal to the length of the chord; and
the end surfaces of said roller each comprise a radius which is approximately the
5  same as or less than the distance between the central axis and a top surface of the outer ring

member.

18. A material handling unit substantially as hereinbefore described with reference to

the accompanying drawings.

10
19. A multidirectional helical roller assembly substantially as hereinbefore described
with reference to the accompanying drawings.
Dated 13 February 2003
15 Freehills Carter Smith Beadle
Patent Attorneys for the Applicant
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