OFFICE DE LA PROPRIETE

INTELLECTUELLE DU CANADA t‘:

OPIC CIPO

PROPERTY OFFICE

(72) WATERSON, ALARIC, GB

(12) (19) (CA) Demande-Application

(CANADIAN INTELLECTUAL

(21) (A1) 2,336,104

(86)1997/11/03
(87)1999/05/14

(7)) MACTAGGART SCOTT (HOLDINGS) LIMITED, GB

(51)Int.C1.° B66D 1/74. B63G 8/39. B64F 1/22
(534 ENSEMBLE D'ENTRAINEMENT
(54) DRIVE ASSEMBLY

(57) L'mvention concerne un ensemble d'entrainement
(22) pour une poulie (26) qui1 comprend une premiere
poulie (26) presentant un cable (20) entourant
partiellement la circonférence de la poulie. Trois poulies
(30, 32, 34) relativement petites sont monteées sur le
corps (24) de I'ensemble et une bande (36) s'¢tend autour
des poulies. La bande (36) est entrainée et deux des
petites poulies (30, 34) sont placees sur une corde de la
premicre poulie (26) de maniere que la tension dans la
bande (36) tende a solliciter la bande (36) afin de
s'appuyer contre le cable (20) alors qu'il passe autour
d'une partiec de la circonfeérence de la premicre poulie
(26) placee entre les deux petites poulies (30, 34). Selon
un autre mode de réalisation, on peut former la surface
de support convexe (70, 86) avec une bande (62) ou des
rouleaux (92), au heu d'utiliser la poulie (26). Selon un
autre mode de realisation, un ensemble (150) peut étre
utilis€ pour entrainer une roue de contact avec le sol
(164) d'un avion ou d'un vehicule, au lieu d'une roue de

poulie (26).
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(57) A drive assembly (22) for a pulley (26) comprises a
first pulley (26) having a cable (20) passing around part
of the pulley circumference. Three relatively small
pulleys (30, 32, 34) are mounted on the assembly body
(24) and a belt (36) extends around the pulleys. The belt
(36) 1s driven and two of the small pulleys (30, 34) are
located on a chord of the first pulley (26) such that
tension 1n the belt (36) tends to bias the belt (36) to bear
against the cable (20) as 1t passes around a portion of the
circumfierence of the first pulley (26) located between the
two small pulleys (30, 34). In a further embodiment, a
convex support surface (70; 86) 1s formed by a belt (62)
or rollers (92), rather than by the pulley (26). In another
embodiment an assembly (150) may be used to drive a
oround engaging wheel (164) of an aircraft or vehicle,
rather than a pulley wheel (26).
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(54) Title: DRIVE ASSEMBLY

(57) Abstract |

A drive assembly (22) for a pulley
(26) comprises a first pulley (26) having
a cable (20) passing around part of the
pulley circumference. Three relatively small
pulleys (30, 32, 34) are mounted on the
assembly body (24) and a belt (36) extends
arounid the pulleys. The belt (36) is driven
and two of the small pulleys (30, 34) are
located on a chord of the first pulley (26)
such that tension in the belt (36) tends to
bias the belt (36) to bear against the cable
(20) as it passes around a portion of the
circumference of the first pulley (26) located
between the two small pulleys (30, 34).
In a further embodiment, a convex support
surface (70; 86) is formed by a belt (62) or
rollers (92), rather than by the pulley (26).
In arother embodiment an assembly (150)
may be used to drive a ground engaging
wheel (164) of an aircraft or vehicle, rather
than a pulley wheel (26).
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DRIVE ASSEMBLY
FIELD OF THE INVENTION
This 1nvention relates to a drive assembly. The

assembly may be utilised to drive a flexible elongate
member such as cable or the like. Another aspect of the
invention may be utilised to drive a pulley or a ground
engaging wheel of an aircraft. The invention also relates

to a method of driving a flexible elongate member such as

a cable or wheel.

BACKGROUND OF THE INVENTION

The deployment, or veering, of cable from a winch drum
1s often achieved by applying a tension to the cable to
draw it from the drum. In a number of applications this
veering may be achieved by means of the load present on the
cable, for example, 1in a towed sonar array as might be
deployed from a submarine or ship, the array is deployed
from a winding drum mounted on the vessel by means of the
drag on the array created by the surrounding water.
However, 1nitially, when only a short length of cable is
deployed, the drag may not be sufficient to veer the cable
from the winding drum and to pull the cable over the
various pulley wheels that are provided between the drum
and the point where the cable passes from the vessel. Such
initial tenslon may be provided by a cable drive assembly
beyond the' last puliey wheel on the vessel, as will be

described below.
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When hauling in or recovering a cable or sonar array
the winch drum 1s rotated in the opposite direction. The
drag.experienced by the sonar array, which may be several
hundred metres long, places a significant load on the array
and thus a significant load on the winch drum. This load
may be sufficient to crush and damage the coils of cable
already present on the drum, and may make spooling of the
cable onto the drum difficult. To avoid this difficulty,
a cable drive assembly as mentioned above may be utilised
to haul 1in or recover the cable and reduce the tension in
the cable as 1t 1s wound onto the drum: the drive assembly

hauls in a portion of the recovery load and the winch drum

hauls in the remainder of the recovery load.

The cable drive assembly may be a pair of driven
rollers to form a nip beyond the last pulley wheel on the
vessel. However, the point loads created by such a nip may
damage the cable. In other arrangements, pairs of opposed
driven belts are utilised to apply tension to the cable.
The Dbelts are maintained in contact with the cable by
pivotally mounted longitudinally extending low friction
supports. The supports are biassed inwardly towards one
another by springs. However, the cables, and in particular

towed sonar arrays, may be "lumpy'", that is the cables are

not of a constant diameter, and the larger diameter
portions are not accommodated easily by the supports; when
the supports are pushed apart to allow the larger diameter
portions to pass, the smaller diameter sections of cable

will not be gripped by the belts and the larger diameter
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portions will experience significant point loads and may be

subject to damage or accelerated wear.

An alternative arrangement for handling cable is
described 1in US Patent No 3,329,406 to Flair, which
discloses a capstan type cable drive comprising a cable
drum about the outer surface of which several cable turns
are wound and an endless belt which 1is carried by a
plurality of driven sheaves arranged in a planetary fashion
about the drum so that the belt defines a spiral or helical
confining surface which imparts moving force to the cable
during cable deployment. Such an arrangement will not
accommodate "lumpy" cable or sonar arrays as the sheaves
are fixed relative to the cable drum and there is therefore
a fixed clearance therebetween. Further, many cables and
sonar arrays willl only withstand a minimal degree of
bending before suffering damage, such that the diameter of
the drum would have to be relatively large and, together
with the sheaves mounted around the drum, would occupy a
large volume, which represents a distinct disadvantage in
applications where space 1s at a premium, such as on a
submarine.

Arrangements for maintaining a flexible member, such
as an anchor rope 1n contact with a driven pulley are
descriped 1n European Patent Application 0 176 463, and 1in
US Patent 3,847,378. Both documents describe arrangements
in which a belt 1s passed arocund a number of smaller
pulleys located adjacent the larger driven pulley such that

the belt presses the rope into contact with the driven
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pulley. However, in the disclosed arrangements the sole
purpose of the belt is to ensure adequate frictional
contact between the rope and the driven pulley.

UK Patent 1 368 157 discloses an arrangement in which
a rope passes arcund a driven pulley and is clamped thereto
by a series of clamping jaws mounted on an untensioned
endless chain. The jaws positively engage notches on the
driven pulley to ensure that the jaws follow the rope
without any relative slippilng. The jaws are urged 1into
contact with the rove by spring-biassed pressure rollers.

It is among the objects of at least one aspect of the
present invention to provide a drive assembly for a
flexible elongate member such as a cable or sonar array

having portions of different diameter.

SUMMARY OF THE INVENTION

According to the present invention there 1is érovided
z drive assembly for a flexible elongate member, the
assembly comprising:

a support defining a convex arcuate support surface
for engaging a flexible elongate member;

a tensioned flexible drive member opposing the convex
support surface and defining a support portion for engaging
the f%exible elongate member;

first and second supports for the drive member, the
supports being located on a chord of a curve whereby the
drive member defines a concave arcuate support portion and

rension in the drive member tends to bias the member toO

et 1ot LA OISR PRk ST
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pear against the flexible elongate member.

The invention also relates to a method of applying a
linear force to a flexible elongate member such as a cable
or the like.

The manner 1in which the drive member is urged into
contact with the flexible elongate member, that is by
locating the drive member supports on a chord of a curve
such that the tensioned drive member defines a concave
arcuate supporc portion, with the tension in the drive
member tendlng to bias the member to bear against the
flexible elongate member, facilitates handling of "lumpy"
cables and the like; there is no requirement to provide
support surfaces or rollers behind the drive member, and
larger diameter portions of the cable are readily
accommodated by flexing of the drive member.

The arrangement allows a linear force to be applied to
a cable and the like without applying any significant
radial or point loads thereto, as the force is applied to

the cable over the length of the support portion. Thus,

the assembly may be utilised to deploy or veer cable from

a winch drum and to wind or haul cable onto a drum.

The assembly may be provided directly on a winch drum,

Oor may be provided separately of the drum.

The 1invention has particular application in the
deployment and retrieval of towed sonar arrays, in which
the cable may be damaged if subject to high radial

compressivé forces. When deploying the array, the assembly

may provide an 1initial tension to veer the cable from the
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winch drum. Then, once the drag on the array is sufficient
to pull the cable from the drum, the assembly may run free.
However, when the drag on the array reaches a level where
the remaining coils of cable on the winch drum may be
subject to a compressive force sufficient to damage the
cable the assembly may provide drag on the cable to reduce
the tension in the cable between the assembly first pulley
and the winch drum. Further, the assembly may be utilised
to haul the cable and retrieve the sonar array, allowing
the cable to be wound onto the drum under minimal tension.

Preferaply, the drive member supports comprise one or

‘more pulleys. Most preferably, at least one of the pulleys

l1s driven. Prerferably also, at least one of the pulleys is
mounted via bilassing means to impart an initial tension in

the flexible member.

Preferably also, the drive member is in the form of a
belt, which may be toothed.

The support defining the convex arcuate support
surface may be a pulley, preferably a relatively large
dlameter puiley. The convex support surface may be
provided by a segment or arc of the pulley, preferably an
arc of less than 270°, most preferably an arc of less than
180°, and in one preferred embodiment a 90° arc.

In. other embodiments the convex arcuate support
surface may be provided by a belt passing around
appropriate 1dler pulleys and supported at said surface by

a low friction surface or multiple rollers. Alternatively,

the support surface may be defined by a low friction

e calvuild atddhe dbddetdbdenl. METSE . MM LYY Obsald Y
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surface or multiple rollers.

According to another aspect of the present invention
there 1s provided an assembly for driving a wheel, the
assembly comprising: a body; at least three pulleys mounted
on the body; a flexible member extending around the
pulleys; and means for driving the flexible member, two of.
the pulleys being locatable on a chord of a wheel to be
driven such that tension in the flexible member tends to
bias the member to bear on a portion of the circumference
of a wneel located between said two of the pulleys.

The 1invention also relates to a method of driving a
wheel.

The assembly may be provided in conjunction with a
relatively large pulley wheel for providing drive for the
pulley. Alternatively, the assembly may be utilised for
driving a ground engaging wheel of a vehicle or aircraft
to, for example, manoeuvre an aircraft on the deck of a
ship. For such an application it is preferable that the
said two of the pulleys are locatable relative to the wheel
such that the flexible member extends around over half of
the circumference of the wheel. Of course this provides a
greater degree of friction between the flexible member and
the wheel and also facilitates securing the assembly on the
wheel.__With such an arrangement it is also desirable that
at least one of said two pulleys 1is movably mounted to
facilitate mounting and dismounting of the assembly from

the wheel.

Preferably, one of the pulleys is driven and imparts

s Aas b rlrd bl endd AaErEArs AL &M B4 sdid S danaml s ddanst i dd Vo
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a tension on the flexible member.

Preferably also, one of the pulleys i1s mounted on the

body via biassing means to impart an initial tension in the

flexible member.

Preferably also, the flexible member is in the form of

a belt, which may be toothed.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the present invention will
now pe described, by way of example, with reference to the
accompanying drawings, in which:

Figure 1 1s a somewhat schematic plan view of a

a preferred embodiment of the present invention:

Figure 2 1s a plan view of a drive assembly of the
deployment system of Figure 1; and .

Figure 3 is a sectional view on line 3-3 of Figure 2;

Figure 4, 5 and 6 are schematic plan views of drive
assemblies 1in accordance with further embodiments of the
present invention; and

Figure 7 is a somewhat schematic side view of a drive
assembly 1n accordance with another embodiment of the

present invention (on same sheet as Figure 3).

DETAILED DESCRIPTION OF THE DRAWINGS
Reference 1s first made to Figure 1 of the drawings

which 1llustrates a submarine 10 provided with a towed
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sonar array deployment system 12 incorporating a drive or
pulley assembly 22 in accordance with a preferred
embodiment of the present invention. The system 12 is
utilised to deploy a towed sonar array from a winch drum 18
located within the casing of the submarine 10. From the
drum 18, the cable 20 which connects rhe array to the
submarine is passed around two pulley assemblies 14, 22

which ensure that the cable 20 clears the propeller of the

submarine 16.

Reference 1is now made to Figures 2 and 3 of the

e

drawings which illustrace the pulley assembly 22 in greater
detaill. The assembly comprises a casing 24 which
accommodates a first relatively large pulley wheel 26 with
an outer face 28 grooved to accommodate the cable 20 as 1t
passes around the pulley 26. Mounted within the casing 24
are three smaller pullev wheels, 30, 232, 34 and a flexible
belt 36 which extends therearound. Two of the pulleys 30,
34 are located on a cherd of the larger vullevy 26 such that

tension in the pelt 26 tends to bias the belt 36 to bear

26. The pulleys 30, 34 are located adjacent the respective
points on the circumference of the cuiley 26 where the
cable 20 engages the puiley 26. Thus., the larger pulley 26
define; a convex suppert surface extending over a 90° arc

F

or the pulley outer Zace and the belt 35 defines an
Opposing concave arcuats support portion.
One of the smaller vulleys 30 is mounted on the casing

via a loading cvlinder 38 to 1mpart an initial tension on

SUBSTITUTE SHEET (RULE 26)
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the belt 36. Another of the small pulleys 34 is driven by
a hydraulic motor 40 mounted to the casing 24 via a housing
42 to create further tension in the belt 36.

In use, the pulley assembly 22 may be used in the
initial deployment of the sonar array when the level of
drag on the array and cable 20 in the water beyond the
pulley 22 1s insufficient to pull the cable 20 from the
winch drum 18. The motor 40 is utilised to drive the belt
in the direction of the arrows A, the motor 40 also causing
the pulley 34 to apply tension to the belt 36 which clamps
the belt 36 against the cable 20 on the pulley 26. The
cable 20 1s thus pulled from the winch drum 18 in the
direction of the arrows B.

Once the drag on the porticn of the array and cable in
the water reaches a level which is sufficient to pull the
array Ifrom tne winch drum 18, the assembly 22 may be
permltted to run freely. However, as the drag on the array
rncreases 1t may be desirable to limit the tension in the
cable 20 being pulled frxrom the winch drum 18, and which
would otherwise crusn and damage the cable 20 remaining on
the winch drum 18. Thus, the assembly 22 may be utilised
to apply a drag to the cable such that the tension in the
cable 20a between the pulley assembly 22 and the winch drum
18 is_ponsiderably lower than the tension in the cable 20b
peyond the puliey assembly 22.

The assembly 22 may also be utilised to haul the cable
20 and retrieve tne sonar arrav. Thus, i1f the belt 36 is

driven in the cpposite direction the cable will be pulled

‘SUBSTITUTE SHEET (RULE 26)
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in while the winch drum 18 is rotated to wind the cable 20
onto the drum 18. Again, the tension in the vortion of the
cable 20a between the pulley assembly 22 and the winch drum
18 1s considerably lower than the tensionrn in the cable 20b
beyond the assembly 22.

The use of the tensioned belt 36 to drive the cable 20
allows larger diameter portions, or "lumps", in the cable
20 to pe readily accommodated as the gap or "nip" between
the belt 36 and the pulley wheel 26 is maintained solely by
the tension in the belt 36 (the smaller pulleys 30, 34 are

spaced from the pulley 26) such that a lump in the cable

wilill be accommodated by flexing of the belt 26.

From the above description it will be seen that the

oulley assemply 22 provides a simple and convenient means

for veering or hauling the cable 20 and the use of the belt

36 to apply fcrce to the cable 20 facilitates handling of
lrregular dlameter portions in the cable 20.

Reference 1s now made to Figures 4, 5 and 5 of the
drawings, which 1llustrate altarnative drive assemblies.
Reference 1s first made to Figure 4, which illustrates an
assembly 50 having a drive arrangement somewhat similar to
the drive arrangement of pulley assembly 22 described
above, 1n that it comprises a drive belt 52 which passes
around a driven pulley 54 and an idler pull.“..ey 56, and a
spring loaded tensioning idler pulley 58. However, rather
than the Dbelt 52 co-operating with a relatively large
pulley wheel as described above, the opposing support

surface for the cable 60 is provided by a further belt 52

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

CA 02336104 2000-12-27

WO 99/23026 PCT/GB97/03018

12

passing over a PTFE coated low friction surface 64 and
around a pair of idler pulleys 66, 68. Thus, the belt 62
defines a convex arcuate support surface 70 for the cable
60, and the drive rkelit £2 deflnes a concave arcuate support
surface 72.

With this arrangement, drive 1s transierred to the
cable 60 over a relatively large area, and any larger

diameter portions in the cables 60 are accommodated by

radial deflect>on ¢f the belt 52.

Reference is now made to Figure 2, which i1llustrates
an alternative drive assembly 80, in wnich the low friction
surface 70 oI the Figure 4 embocliment has been replaced by
multiple rollers 32 which support a Dbelt 84 to form a
convex arxcuate support surtace 86.

Figure 6 iliustrates a further drive assembly 90 1in
which the convex arcuate support surface is provided by a
series of rollers 52.

By provicing an assembly in accordance wltn an
embodiment ©f zhe present invention on a portable carrier.
an assembly 150 may be utilised to drive wheels of, for
example, an aircraft on the deck of a ship, a&s illustrated
somewhat schematically in Figure 7 oI the drawings.

Such an assembly 150 includes a wheel-mounted body
(not shown), carrving five small pulley wheels 152, 154,
156, 158, 150 with a pelt 162 extending therearound. One
of the pulleys 152 is driven and one of the pulleys 158 1is

mounted on the podvy so as to be movable ¢0o a position

(shown in ghost outline) in which the assembly 150 can be

SUBSTITUTE SHEET (RULE 26)

B o & 2RSS o T S T . . EE LT L T ST TR L Ot SRCSE L L . Wr eeeet . . e eerNO R ea A TR RS ] A BT R AT e



10

15

20

25

CA 02336104 2000-12-27

WO 99/23026 PCT/GB97/03018

13

wheeled, by an operator, to engage with, for example, the
nose wheel of an aircraft 164 on the ground or the deck of
a ship 166. The pulley 158 is then returned to a position
adjacent the wneel 164 such that the belt 162 contacts a
substantial portion of the circumference of the wheel 164.

Activaticn of the motor to drive the pullev 152 will
create a tension in the belt 162, clamping the belt 162
against the whzel and, as the assembly 150 is restrained
from rotating around the wheel 164 by contact with the
ground/deck 155, driving the belt 162 will result in the
wheel 164 rotating and the aircraft moving across the
ground/deck 165.

Thus, this embodiment of the invention provides a
simple and convenient arrangement for movement of aircraft
over short discances.

It will ke clear to those of skill in the art that the
above describec empodiments are merely exemplary of the
present 1nvent.on and that wvarious modifications and
improvements may rce made thereto, without departing from
the scope oi the invention. For example, reference is made
herein at varicus proilnts to pulleys and pulley wheels, and
1t will be clear toc those 1n the art that the term "pulley"
is not 1ntended 2 be restricted to rotatable pulley
wheels,_ and 1n 1ntended to encompass, for example, low
friction guldes which may be provided in place of pulley

wneelils.

SUBSTITUTE SHEET (RULE 26)
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CLAIMS
1. A drive assembly for a flexible elongate member, the

assembly comprising:

a support defining a convex arcuate support surface
for engaging a flexible elongate member;

a tensioned flexible drive member opposing the convex
support surrace and defining a support portion for engaging
the flexible elongate member: and

f1rst and second supports for the drive member, the
supports being located on a chord of a curve whereby .the
drive member deflnes a concave arcuate support portion and

tension 1n the drive member tends to bias the member to

bear against the flexible elongate member.

2. The assembly of claim 1, wherein the drive member

SUppOrts comprise one oOr more pulleys.

3. The assembly of claim 2, wherein at least one of the

pulleys is driven.

4, The assembly of claim 2 or 3, wherein at least one of
the pulleys 1s mounted via biassing means to impart an

initial tension i1in the drive member.

5. The assembly of any of the preceding claims, wherein

the drive member 1s in the form of a belt.
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6. The assembly of any of the preceding claims, wherein

the support defining the convex arcuate support surface is

a pulley.

7. The assembly of claim 6, wherein the convex support

surface 1s provided by an arc of the pulley.

8. The assembly of claim 7, wherein the convex support

surface 1s provided by an arc of less than 270°

9. The assembly of claim 8, wherein the convex support

surface 1s provided by an arc of less than 180°.

10. The assembly of claim 9, wherein the convex support

surface 1s provided by a 90° arc.

11. The assembly of any of claims 1 to 5, wherein the

convex arcuate support surface 1s provided by a belt

supported adjacent said surface.

12. The assembly of any of claims 1 to 5, wherein the
convex arcuate support surface is provided by one of a low

friction surface and a series of multiple rollers.

13. A drive assembly for a pulley, the assembly
comprising: a filrst pulley defining a convex arcuate

support surtface adapted to accommodate a cable or the like
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passing around the circumference thereof; a body; at least
two relatively small pulleys mounted on the body and spaced
from the first pulley; a tensioned flexible drive member
extending around the small pulleys, the small p‘ulleys being
located on a chord of the first pulley such that the
tension in the flexible member tends to bias the member to
bear against a cable passing around a portion of the
circumference of the first pulley located between said two

small pulleys; and means for driving the flexible member.

14. The assembly of any of the preceding claims, in

combilnation with a winch drum.

15. The assembly of claim 14, wherein the convex arcuate

support surtace forms a part of the drum.

16. The assembly of claim 14, wherein the convex arcuate

support surface 1s provided separately of the drum.

17. The assembly of any of the preceding claims, wherein
the assembly 1s adapted for mounting on a ship or submarine

for use 1n the deployment and retrieval of towed sonar

arrays.

18. A method of driving a cable or the like, the method

comprilsing the steps:

passing the cable around a convex arcuate support

surface;
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passing a tensioned flexible drive member around first
and second supports located on a chord of a curve whereby
the drive member defines a concave arcuate support portion

opposing the convex arcuate support surface and tension in
5 the drive member biases the member to bear against the

cable; and

driving the drive member.

19. A method of applying a linear force to a cable or the

like, the method comprising the steps of:

10 passing a cable or the 1like around part of the

circumference of a first pulley;

passing a flexible member around two relatively small

pulleys spaced from the first pulley and located on a chord

of the first pulley; and

15 driving the flexible member such that tension in the

flexible member tends to bias the member to bear against

the cable passing around a portion of the circumference of
the first pulley located between said two of the small

pulleys.

20 20. The method of claim 18 or 19, utilised to deploy cable

from a winch drum or wind cable onto a drum.

21. The method of claim 20, utilised in the deployment and

retrieval of a towed sonar array.

22. The method of claim 21, wherein, when deploying the
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array an 1nitial tension 1is applied to the cable by the
drive member in a first direction to veer the cable from
the winch drum; then, once the drag on the array is
sufficient to pull the cable from the drum, the cable is
permitted to run free; and then when the drag on the array
reaches a level where the remaining coils of cable on the
winch drum may be subject to a compressive force sufficient
to damage the cable the drive member provides drag on the

cable to reduce the tension in the cable between the drive

member and the winch drum.

23. The method of claim 21 or 22, wherein the cable 1is

hauled to retrieve the sonar array by application of a

force by the drive member in a second direction.

24. An assembly for use in driving a wheel, the assembly

comprising: a body; at least three pulleys mounted on the
body; a flexible member extending around the pulleys; and

means for driving the flexible member, two of the pulleys

located between said two of the pulleys.

25. The assembly of claim 24, wherein the assembly 1is

addpted for driving a ground engaging wheel of a vehicle or

alrcratt.
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26. The assembly of claim 24 or 25, wherein said two of
the pulleys are locatable relative to a wheel to be driven

such that the flexible member extends around over half of

the circumference of the wheel.

27. The assembly of claim 24, 25 or 26, wherein at least.

one of said two pulleys is movably mounted to facilitate

mounting and dismounting of the assembly from a wheel.

28. The assembly of any of claims 24 to 27, wherein one of

the pulleys 1s driven and imparts a tension on the flexible

member.

29. The assembly of any of claims 24 to 28, wherein ocne of
the pulleys 1s mounted on the body via biassing means to

impart an initial tension in the flexible member.

30. The assembly of any of claims 24 to 29, wherein the

flexible member is a belt.

31. The assembly ¢©f claim 30, wherein the belt is toothed.

32. The assembly of any of claims 24 to 31, wherein the

pulleys are pulley wheels.

33. A method of driving a wheel, the method comprising:
passing a flexible member around at least three

pulleys;



10

15

20

CA 02336104 2000-12-27

WO 99/23026 PCT/GB97/03018

20
locating the pulleys relative to a wheel such that two
of the pulleys are located on a chord of the wheel; and
driving the flexible member such that tension in the
flexible member tends to bias the member to bear on a

portion of the circumference of the wheel located between

said two of the pulleys.

34. The method of claim 33, wherein the wheel is a ground

engaging wheel of a vehicle or aircraft.

35. The method of claim 33 or 34, wherein said two of the
pulleys are located relative to the wheel such that the
flexible member extends around over  half of the

circumference of the wheel.

36. The method of claim 33, 34 or 35, including moving at

least one of said two pulleys to facilitate mounting and

dismounting of the assembly from the wheel.

37. The method of any of claims 33 to 36, including

driving one of the pulleys.

38. The method of any of claims 33 to 36, including

biassing one of the pulley wheels to impart an initial

tension in the flexible member.
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