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(57) Abrége/Abstract:

A lifting device (10) suited for use In the lifting and handling of heavy slabs or sheets of material from a standing stack Is
disclosed. The device consists of a frame (12), comprising side plates (14) and (16), the upper ends of which are rigidly secured
together by cross-members (18 and 20). The lower portion (16a) of side-plate (16) iIs angled downwardly and away from the
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(57) Abréege(suite)/Abstract(continued):

other side-plate and carriage (30) Is arranged for vertical sliding or rolling movement against this portion (16a) so that it moves
Inwards as It Is raised. A movable plate or jaw (22) Is mounted for horizontal sliding movement on the cross-members (20), being
blased away from the fixed plate or jaw (14) by a spring (24). The carriage (30) Is suspended from a tension-member (34) which
IS guided for vertical movement by the cross-members (18 and 20) and has its upper end secured to (or formed as) a lifting lug
(36). Advantageously, the device requires little headroom for its attachment and detachment from the slab or panel.
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Abstract

A lifting device (10) suited for use in the lifting and handling of heavy slabs or
sheets of material from a standing stack is disclosed. The device consists of a
frame (12), comprising side plates (14) and (16), the upper ends of which are rigidly
secured together by cross-members (18 and 20). The lower portion (16a) of side-
plate (16) is angled downwardly and away from the other side-plate and carriage
(30) is arranged for vertical sliding or rolling movement against this portion (16a) so
that it moves inwards as it is raised. A movable plate or jaw (22) is mounted for
horizontal sliding movement on the cross-members (20), being biased away from the
fixed plate or jaw (14) by a spring (24). The carriage (30) is suspended from a
tension-member (34) which is guided for vertical movement by the cross-members
(18 and 20) and has its upper end secured to (or formed as) a lifting lug (36).
Advantageously, the device requires little headroom for its attachment and

detachment from the slab or panel.
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LIFTING DEVICE FOR SLAB, PANEL OR SHEET MATERIALS

TECHNICAL FIELD

This invention relates to devices suited to the lifting and handling of slab, panel or

o sheet materials by gripping their faces at one edge. ltis particularly concerned with
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devices suitable for lifting and handling heavy slabs or sheets of masonry, concrete,
marble, granite, metal and the like materials. However, the use of the device is not

limited to the such applications as it can be usefully employed horizontally as a
clamp or haulage attachment.

As heavy slab, panel or sheet materials are commonly stored standing up and are
gripped by lifting devices at their upper edges, it will be convenient to describe the
lifting or handling device of this invention as if it were oriented to grip the faces of
a standing slab across its upper edge. Thus, although parts of the device will be
reterred to as being 'vertical' or 'horizontal', it will be appreciated that this terminology

Is adopted for clarity and convenience only as the device can be used at any angle
from horizontal to vertical.

BACKGROUND TO THE INVENTION

Heavy slabs and sheets of material are commonly stacked standing on an edge
leaning against an A-frame. To lift the outer slab from the stack, it first must be
pivoted away from the adjacent slab until it can be gripped by a lifting device. The
angle through which the outer slab must be pivoted depends upon the clearance
needed to allow the lifting device to engage the slab. Since the lifting devices almost
universally employed are of the scissors (or lazy tongs) variety, the outer slab must
be pivoted through a substantial angle. This can be very dangerous for the operator
as the heavy outer slab is likely to over-balance and fall. Also, valuable slabs of

materials such as marble and granite are likely to break when they fall resulting in
considerable financial loss.

Furthermore, it is often necessary to position a slab or panel which has been lifted
by a device against a wall or vertical frame to which it is to be secured. Again, the
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use of scissors-type lifting devices often means that the slab or panel must be
propped well off-vertical in a potentially dangerous position while the device is
disengaged. Only after the device has been removed is it possible to then tilt the
slab or panel to the vertical position in which it is to be fixed. The vertical clearance

5 above the slab or panel for the attachment and/or removal of the scissors-type
device also presents substantial problems in practice. |

OBJECTIVES OF THE INVENTION

It is the general object of this invention to provide an improved lifting device suitable
10 for use in lifting heavy slabs or sheet material from a standing stack. The invention

also seeks to provide a device which will have application as a clamp or a haulage

attachment for use with sheet and other workpieces.

OUTLINE OF INVENTION

15 The present invention is based upon the realisation that a simple and compact lifting
device for lifting and handling heavy slab and sheet materials would result if the
lifting force were to be applied through a tension member to a carriage that travels
in a tapered housing or frame to drive a moving jaw or plate toward one side of the
frame — which then forms a fixed jaw. Conveniently, the housing or frame has two

20 substantially vertical sides which have their upper portions rigidly joined by a
substantially horizontal cross-member on which the moving jaw (which is arranged
substantially vertical) is slidably mounted. The lower portion of the side opposed to
that which forms the fixed jaw conveniently diverges downwardly and away from the
fixed jaw so that the carriage can be accommodated between it and the moving jaw.

25 As the side which forms the fixed jaw need be no thicker than its strength requires,
it permits the device to be attached to and detached from a slab with only enough
clearance to enter the fixed jaw between that slab and an adjacent slab or wall
frame. Such a device also requires little headroom for its attachment and
detachment from the slab or panel.

30
The carriage is preferably provided with low-friction bearings which contact the
movable jaw and the frame side which is tapered or sloped. While these can be



CA 02215907 1997-09-18

WO 96/29273 PCT/AU96/00152

10

15

20

25

30

3

lubricated bearing pads or unlubricated pads (eg, teflon), it is preferable that two sets
rollers or wheels be used (preferably mounted on the same shaft) such that one set
Is arranged to contact the sloping frame side (but not the movable jaw) and that
another set is arranged to contact the movable jaw but not the sloping side of the
frame. In this way, the scuffing of the rollers or wheels against both the movable jaw
and the frame side is avoided.

In another arrangement, both sides of the frame can diverge downwardly and
outwardly so that two opposed movable jaws can be slidingly mounted on the cross-
member to grip the slab or panel between them and so that one carriage can be
arranged between each moving jaw and the adjacent side of the frame. In such an

arrangement, each carriage will by supported by a tension member, both of which
will be used to suspend or pull the lifting device.

The movable jaw or jaws may be biased to the open position by the use of a spring
or the like. In addition to or instead of the bias, locking means may be provided by
which the movable jaw can be locked or retained in any desired position while the
device is being lifted for placement on a slab. The tension member by which each
carriage is suspended may conveniently take the form of a stnp or bar of some
rigidity and by which the carriage can be located in the direction orthogonal to the
movement of the movable jaws, the tension member or members being guided by
or in the cross-member for this purpose. Alternatively, the tension member may be
a flexible cable and, in that case, may be passed through a slot in the upper portion
of the adjacent moving jaw so that it may be used to withdraw, or to bias, the
associated moving jaw to its open position.

DESCRIPTION OF EXAMPLES
Having broadly portrayed the nature of the present invention, examples of its

application will now be described by way of illustration only. In the following
description, reference will be made to the accompanying drawings in which:
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Figure 1 is an end elevation of the lifting device which comprises the first

example of the invention, the device being shown in the fully open position,

Figure 2 is an end elevation of the lifting device of the first example in the fully
S closed position,

Figure 3 is a side elevation of the lifting device of the first example with some

parts being shown cut-away to reveal the rollers and carriage,

10 Figure 4 is an enlarged diagrammatic sectional end elevation of the roller

assembly of the device of the first exampile,

Figure 5 is an end elevation of a lifting device which forms the second example

of the invention, the device being shown in its fully open position,

15
Figure 6 is a side elevation of the lifting device of the second exampie, and
Figure 7 is an end elevation of a lifting device which forms the third example
of the invention, the device being shown in its fully open position.

20

Referring to Figures 1, 2 and 3, the lifting device 10 of the first example of the
invention basically comprises a rigid frame 12 formed by substantially vertical and
opposed left and right side-plates 14 and 16 which have the upper portions rigidly
joined by upper and Iower'pairs of cylindrical cross-members 18 and 20. In this
25 example, left side-plate 14 forms the fixed-jaw of the lifting device, the movable jaw
being formed by a plate 22 which is slidably mounted on the lower pair of cross-
members 20, plate 22 being biased by springs 24 away from side-plate 14. The
inside and opposing faces of jaws (plates) 14 and 22 are lined with a hard rubber

material 26 to improve frictional contact with the faces of a slab 28 to be lifted. The
30 lower part 16a of side-plate 16 is angled downwardly and away from the opposing

side-plate 14 and from movable jaw 22. A carriage 30 is arranged between jaw 22
and the angled portion 16a of side-plate 16, the carriage being fitted with a set of
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roliers 32 and being rigidly attached to the lower end of a strip-like tension member
34, its upper end being provided with an inwardly-facing lug 36 having an eye 38
adapted to take the hook or shackle of a crane (not shown). Tension member 34
is preferably quite stiff, both in the front-to-back and in the side-to-side dimension,
and is guided between each pair of cross-members 18 and 20 (in the front-to-back

direction) so that the carriage 30 is similarly located.

It will be appreciated that, when device 10 is suspended from lug 36 (and tension
member 34), carriage 30 will tend to roll up angled portion 16a of side-plate 16 and
force plate 22 (which forms the movable jaw) toward side plate 14 (which forms the
fixed jaw). However, whether or not plate 22 in fact moves depends upon the
strength of spring 24 an the combined weight of frame 12 and plate 22: if a
relatively weak spring is use, the jaws will close under the weight of the device; if a

relatively strong spring is used, they will remain open. The device can be operated

satisfactorily in either case.

Where a weak spring is used, it is convenient to employ a spring-loaded locking-pin
40 fitted to the upper portion of side-plate 16 so that it can engage with a hole 42
In tension member 34, hole 42 being positioned in line with pin 40 when tension
member 34 is at its lower-most position (as shown in Figure 1). Therefore, after
device 10 is suspended from a crane but before slab 28 is engaged, the weight of
frame 12 is taken off carriage 30 (either by manually raising the frame or by letting
it rest on the floor or other surface) so that carriage 30 moves downwards in frame
12 until spring-loaded pin 40 enters hole 42, plate 22 being moved away from plate
14 to the fully-open position as shown in Figure 1. When the weight of the device
IS again taken on lug 36, the weight of the frame will be taken by pin 40 so that the
frame cannot move down on carriage 30 and close the jaws. After device 10 has
been manoeuvred into position on slab 28, pin 40 is manually withdrawn to aliow
frame 12 to move downwards on carriage 30 which, in turn, moves movable jaw

30 (plate 22) against the slab. Then when the device is lifted by the crane, carriage 30

rises between plates 22 and 16 to move plate 22 to forcibly engage slab 28 between
it and plate 14 so that the slab cab be lifted. After slab 28 has been moved to its
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new position and lifting tension removed, carriage 32 and tension member 34 can
be returned to the position shown in Figure 1 and pin 40 re-engaged with hole 42.

Where a relatively strong spring 24 is used, there is no need for locking-pin 40 as
5 the weight of frame 12 alone will not be sufficient to close the jaws against the spring
and there is no need for a mechanism to hold the jaws open while the device is
suspended from the crane. Instead, device 10 is manoeuvred onto siab 28 (as
shown in Figure 1) and then the operator pulls downwardly on the device while
tension is taken-up with the crane. This causes jaw-plates 14 and 22 to close and
10 frictionally engage slab 28. At which point, the operator ceases to pull on the device
and slab 28 can be lifted as before. As soon as the lifting force is removed, spring
24 will slide plate 22 back to its open position, causing carriage 30 to move

downwards on side-plate 16 in so doing.

15 Figure 2 shows the device of Figure 1 in its fully closed position, but it will be

appreciated that jaw-plates 14 and 22 can be easily arranged to meet and close

tightly if desired; for example, by providing recesses for springs 24 in the plates or
appropriately shaping side-plate 14. Where only relatively thick slabs are handled,
as in the case of monumental masons, the device can be made so that the jaws do
20 not come together, but care needs to be taken that the minimum thickness of the
slab exceeds the gap between the fully-closed jaws by a good safety margin. Where
it is desired that such a device be able to lift plates or slabs of less than the safe
minimum thickness, it is possible to use adjustable stop-screws (not shown) threaded
through plate 14 to reduce the gap between the jaws; or, a spacer plate (not shown)
25 may be attached to the inner face of plate 14 to effect the same result. The
preferred method of increasing the capacity of lifting device is to use a pair of
opposed carriages and moving jaws as in the second example of this invention to

be described below.

30 First, the carriage 30 and its set of rollers 32 will be described in more detail with
respect to Figures 3 and 4. In this example, four rollers 32 are arranged for

independent rotation about a common shaft 50 which is mounted by four shackle-




CA 02215907 1997-09-18

WO 96/29273 PCT/AU96/00152

7

plates 52 and a pair of shackle-bolts 54 onto a pair of hanger-plates 56 that are
welded to the lower portion of tension member 34. The rollers are thus divided into
an inner pair 32a which are juxtaposed and an outer pair 32b each of which is
arranged between a pair of shackle plates 52. To ensure that rollers 32a and 32b
©> are not jammed when bolts 54 are tightened, pairs of spacer tubes 58a and 58b
(respectively) are arranged between hanger-plates 56 and shackle-plates 52
(respectively). Though all the rollers are preferably of the same diameter, mounted
on the common shaft 50 and arranged substantially in-line horizontally (when viewed
from the side as in Figure 3), it will be seen from Figure 1 that the central pair 32a
10 are offset to the right so as to contact frame side-plate 16 (but not moving plate 22)
while the outer pair 32b are offset to the left so as to contact moving plate 22 (but
not frame-plate 16). This ensures that pairs of rollers 32a and 32b are free to move
in opposite directions when carriage 30 is raised or lowered between plates 22 and
16; that is, no roller is forced to scuff one plate or the other.
15
One suitable way of mounting rollers to achieve desired offset is shown in Figure 4,
the hanger-plates, shackle-plates and shackle-bolts being omitted for the sake of
clarity. Outer roller 32b (which bears on movable plate 22) is shown in front and in
section while the next roller 32a (which bears on frame-plate 16) is shown behind.
20 Each roller has a hard-rubber or steel tire 60 fitted around the outer race of a ball
or roller bearing 62, the inner race of which is fitted onto an eccentric sleeve 64.
Sleeve 64 is keyed by a pair of opposite keys 66 to shaft 50. It will be seen that,
by rotating the sleeves 64 of rollers 32b (together with shaft 50 and Keys 66) so that
. the thicker part is toward plate 22, rollers 32b are moved toward that plate, and, that
25 by disengaging sleeves 64 of rollers 32a from shaft 50 and keys 66, rotating them
a further 180° (without turning shaft 50) and then re-engaging them on shaft 50 with
keys 66, rollers 32a are moved toward plate 16 and away from plate 22.

Turing now to Figures 5 and 6, the second example of a lifting device formed in
30 accordance with this invention will now be described. It employs a pair of carriages
which drive opposed moving jaws toward one another and, therefore, offers twice the
jaw-capacity as the device of the first example. The device 80 uses a left and a
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right carriage assembly 82a and 82b of the same design as in the first example,
each carriage being suspended from a tension member (84a or 84b respectively)
which is fitted with a shackle 86 so that the device can be suspended from a twin
wire or chain sling (not shown). In this example, the frame comprises left and right

5 angled side-plates 88a and 88b rigidly attached by their upper portions to upper and
lower pairs of cylindrical cross-members 90 and 92 as described in the first example.
The set of rollers 94a of left carriage 82a ride between left-hand frame side-plate
88a and a left-hand movable plate or jaw 96a, while the rollers 94b of carriage 82b
ride between frame side-plate 88b and right-hand movable plate or jaw 96b; the

10 arrangement being such that, when carriages 82a and 82b are raised in the frame,
movable plates 96a and 96b are driven toward one another by sliding along the
lower pair of frame cross-members 92. Given the greater capacity of the lifting
device, each side-plate (88a, 88b) is stiffened by a robust central b 98.

15 While moving plates 96a and 96b may be biased apart using a spring as in the first
example, the greater weight of device 80 makes it more convenient to use the

arrangement iflustrated in Figures 5 and 6. Here, a rotatable eccentric clamping bar
100 is arranged between side-plates 88a and 88b and is provided with a central

handle 102 by which it can be rotated to jam tension members 84a and 84b in any
20 desired position. Thus, after a slab has been lifted into position and the tension on

the lifting sling relaxed, the operator manually moves the jaws free of the slab and
clamps them in that position by operating handle 102 to rotate bar 100. The device
can then be lifted by the sling without re-gripping the slab.

¢

25 The third example of the invention is shown in Figure 7 and is a lifting device 110
which has a similar general configuration as that of the first example, having a rigid
frame comprising left and right side-plates 112a and 112b joined by upper and lower
pairs of cylindrical cross-members 114 and 116 secured, in this example, by pairs
of bolts 118 and 120 (respectively). In this example, the upper end of moving plate

30 or jaw 122 is narrowed so that it can pass upwardly between the front and back
cross-members of each pair 114 and- 116 to terminate in a shaft 124 that is fitted on
its front and rear ends with wheels 126 that serve to support jaw 122 from the lower
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cross-members 116 so that it can traversed from side to side. As before, the lower
part of the side plate or fixed jaw 112a is angled outwards to form a wedge-like
cavity between it and movable plate or jaw 122 within which a carriage 128 runs, the
carriage simply comprising a set of rollers 130 mounted between shackle-plates that
are joined to a cable 134 which, in this example forms the tension member and
terminates in a swaged eye 136 by which the device and its slab (not shown) can
be lifted. In order to accommodate the cable 134 when the carriage 128 is in its
lower position (as shown), and in order to accommodate the upper part shackle
plates 132 when carriage is fully raised, the top portion of movable jaw 122 is split,
the line of split being indicated by broken line 138. However, cable 134 is captured
In the split of the moving jaw 122 by being passed under shaft 124 which bridges
this split. Finally, it is to be noted that angled side-plate 112a has closed front and
back faces 140 so that carriage 128 is substantially enclosed when in its lower
position (as shown). As in the second example, angled side-plate is stiffened by a
central rib 142.

When device 110 of the third example is suspended from a crane and ready for use,
the movable jaw 122 can be easily moved to its open (or left-hand) position by
manually raising the device (to allow carriage 128 to drop to the bottom of the
wedge-shape cavity in side-plate 112a) and letting cable 134 puil the movable jaw
122 to the left by contacting shaft 124.

It will be appreciated that the lifting devices of the three examples do not require
stacked slabs to be tilted to anything like the degree necessary with conventional
scissor lifters. In fact, with the lifters of the first and third examples, the outer slab
needs only be tilted to the de‘gree necessary to allow the side-plate which functions
as the fixed jaw to be inserted between it and the next slab. This results in a much
sater and more economical operation. Moreover, the head-room required to operate
the lifters of this invention (particularly those like the first and third examples) is
much less than required for a conventional scissors lifter, again making for safer

operation in confined places.
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While the examples of the lifting devices described with reference to the
accompanying drawings have met the objective of the present invention, it will be
appreciated by those skilled in the art that many alterations and additions can be
made withouf departing from the scope of the inventfon as defined by the following
5 claims. For example, it is not essential to employ a carriage with rollers. Instead,
low-friction linear bearings can be used between the carriage and the moving jaw
and/or the fixed and angled frame side-plate. Such bearings could be ot the
recirculating-ball type, they could be pads of low-friction material such as teflon, or
they could be metallic surfaces lubricated with a suitable high-pressure lubricant. It
10 will aiso be appreciated that there is no particular need for the frame of the device
to have four cylindrical cross-members, nor is it necessary for the cross-members
to be cylindrical (though that is convenient). For example, a pair of vertical plate-like
cross-members may be used (one in front and one behind the tension member or
members) and the upper part of the movable jaw(s) can ride in slots or grooves
15 provided in these cross-members. It will also be appreciated that the tension
member need not be plate-like, as it can be formed as a rod, chain or cable (as in
the last example) the lower end of which is attached to the carriage. There Is even
no need to have a plurality of cross-members as a single cross-member in the form
of an inverted channel could used, provided it had holes to accommodate the tension
20 member and some manner of supporting and guiding the movable jaw(s) was
provided. These and many other modifications can be made.

L Y A R A R R 2 s R sas XL 2 422 2 a2 222 8 8 &2 & & 8 & 2 &4
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CLAIMS:
1 A device suitable for lifting or handling sheet, panel or slab material, the device
comprising: |

. a frame having:
5 . first and second generally vertical rigid sides arranged in spaced
and opposed relation to one another, each of said sides having an
upper and a lower portion,

. a substantially horizontal cross-member rigidly joining said upper
portions of said sides together, and

10 . the lower portion of the first side shaped so that it diverges

outwardly and downwardly away from the second side,

. a substantially vertical first movable jaw arranged between the trame
sides and depending from and slidably mounted on saic cross-member
for substantially horizontal movement between said sides,

15 . a first carriage arranged between the.lower portion of the first side and
said movable jaw for vertical movement with respect to the frame so that,
as said carriage is raised in the frame, it will ride on the divergent lower
portion of the first side and force the movable jaw horizontally toward the
second frame side, and

20 . a first tension member connected to said carriage and extending upwards
from the frame, whereby both the carriage and the lifting device as a
whole. are raised by the application of an upward force to said tension
member causing said movable jaw to be moved toward said second
frame side.

25

2 A device according to claim 1 wherein:

. the lower portion of the second side of the frame is oriented so that it

diverges outwardly and downwardly away from the first side of the tframe,

. a substantially vertical second movable jaw is arranged between the

30 frame sides and depends from and is slidably mounted on said cross-
member for substantially horizontal movement between said sides, said

second movable jaw being juxtaposed to the first movable jaw,
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a second carriage is arranged between the lower portion of the second

~ frame side and said second movable jaw for vertical movement with

respect to the frame so that, as said second carriage is raised in the
frame, it will ride on the divergent lower portion of the second frame side
and force the second movable jaw hornizontally toward the first movable
jaw (and toward the first frame side),

a second tension member is connected to said second carriage and
extends upwards from the frame, whereby both the second carriage and
the lifting device as a whole are raised by the application of an

upward torce to said second tension member, and

the arrangement is such that lifting of the device by both the first and the
second tension members raises the first and second carriages within the
frame and urges the first and second movable jaws towards one another
to close upon é slab or panel therebetween.

A device according to claim 1 or claim 2 wherein:

a first roller or set of rollers is mounted in each carriage and arranged to
bear against the adjacent frame side, but not against the adjacent
movable jaw, and |

a second roller or set of rollers is mounted in each carriage and arranged

to bear against the adjaCent movable jaw but not against the adjacent

frame side,

whereby raising of said carriage with respect to the frame causes said first and

said second rollers or sets of rollers to rotate in opposite directions.

A device according to claim 3 wherein:

¢

said first and said second roller, or said first and second sets of rollers,
are mounted for rotation about a common shaft, and
an eccentric cylindrical sleeve is arranged between each roller and the

shaft so that each roller rotates about an axis which is offset from that of
the shaft. ‘
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A device adcordin-g to claims 1 or 2 wherein:

+  afirst sliding bearing is arranged between each carriage and the adjacent
frame side,

. 'a second sliding bearing is arranged between each carriage and the
adjacent movable jaw, '

. whereby raising of said carriage with respect to the frame is facilitated by

said first and said second sliding bearings.

A device according to any preceding claim having spring bias means. which
‘bias each moving jaw against its adjacent carrniage.

A device according to any preceding claim having locking means operable to
lock or hold each moving jaw relative to the trame.

A device according to any preceding claim wherein said tension member is stiff
and is guided by said cross-member for horizontal movement in the direction
of movement of the attached moving jaw and for vertical movement relative to
said moving jaw but against movement in the direction orthogonal to that of the
moving jaw, whereby the carriage attached td said tension member is guided

in the same manner.

A device according to any one of claims 1 to 7, wherein:
¢ said tension member is a flexible cable or rod,
. a guide slot is formed in the upper portion of the movable jaw associated

with said tension member, and
. said tension member passes through said slot so that it is guided thereby

for substantially vertical movement but against lateral movement relative
to said moving jaw.

A device according to claim 8 wherein said slot is closed at its upper end so
that the respective movable jaw is moved with respect to the frame (when
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no slab or panel is gripped by the device) by manipulation of the cable or rod

passing through said slot.

11 A lifting device according to any preceding claim wherein each side of the
5 frame which has a divergent lower portion is provided with front and rear flange

members which reinforce said side against outward bending and which partially

enclose said carriage.

12 A lifting device according to any preceding claim wherein each side of the
10 frame that has a lower portion which siopes downwardly and outwardly is
provided with bottom edge portion that extends inwardly, whereby the carriage

adjacent to said side is prevented from dropping below the frame.

whkhkhkhkhkhkhkhkhhkrhdkhkhkhhdhhkikdihkikikkikhiik




PCT/AU96/00152

1/

FIGURE 1

02215907 1997-09-18

CA
[

WO 96/29273

L - r v iab v LI | ’

- . [ - ' e 1. - v e - g . v e - ra - ' 4 . - 4
- N re o W8 . - vel “- et en 9 T ET M v pan e, ", =AM iy s bt u | M et iy i b odu a -, .a - a's - - -
r ' + Prédeven . -+ e W SH I e 90 s i r e 2 T iRay ity » 4 ’ + %3 evge v
» - - . ’ . an + * . . a ot L] M 2 v + L » - -~ »
1. ert L o . 14 e .-, * + ’ > e sfargid o me v - L B - = . EY N .
L ¢« & Aadnaen rra .~ .l . T ra | . - e R bt g ey ru DR Y [ ) e - v - - PO . - -
FE A L PAH i - ~ A vraid. . .. re b .y A " A PN Mg i P4 L3 4w ‘ “ ap - . v . - -1 v
be L LR I - “r Pl ey pa . v hwAdr . ') 4 * iR P aa ¢ "r, T da tyw L . - - - . ey 4 +, re - - .
- SIN s, -1 ! 4 . - e -0’ . “ra “rdril - ' - - v + > ' .. - -
R L I T Y ] . + - Mav v e a‘a “d . Sl v 4. aw, - ¢ i “ - . - -
Mo s gy ’ > a Te ra 4 s Semp . + b b - % Wi erdsvau . e e d - e -
N e L bt ) b .t - - L") L U R Y Y rier P s ru wmauy 3 ] - L T wm ., . - -
L] - r - - - v .. T e~ v 1" - - -
drie .l r e Y a - - ¢y s rmpg - r o gy - . -
-t 4 = “ oy oy 4, rtns v m - -t - « & T > . w - . am -
T s - > Wy . ' » * o 4 * - . a v S ] -lu) !_ -
£ v 4 - e . » - . . .
- - w - lo-» . r - " -t erer v v . . -
TR ™ P . . - » ad . - - LA +* DR -
LY | ‘M - ] . - 1 . ) T r » . - v v ' o - . - . > -
- gt . LS - - . - 4 A e v - . rdmq - - v
- g + 1" v - “-r e - Y. L1 0 TT) VI S e L 7L Y I TR T e “r . . . - - - - -
" re -y o . - re . - 4 . Felén, -p» 4 - 1 ) - A =
* LI -l 1 b - . -y r - » N « e ¢ ' - LR LT PO L ) s oLy s e ow - - . . .- P - v - v
. uy L - wu - - ue ‘. s @ - - - 4 dpt' 4 amus . - - . - . -
] ‘ . - . - - 4wk " . LI . (Y T why 2P 'y m- . - . v
- r - - o " ‘e s » v =




CA 02215907 1997-09-18

WO 96/29273 PCT/AU96/00152

~- &2 FIGURE 2
12\l

. .. . L. C T, o
4 . . BT R L L N VY
o Y P
- - - >y
. E -p & -a'y
. " . -
’ : e e -
A R
. -——-v-v-o--"“
. - ) .“ -
-
) Telateat
- = -
’
- -
HP -
) A
: RN
. -
.
A
. T e - - +
) T o
I - . YA
= 5
' .
- e
- e
1
N ;
' Te
= .
. .
— -
.- Ll
| 3
) .
-
.
2
= ‘m
.
.

1
v
L 2
-
*

‘l
“v 1
I

“



02215907 1997-09-18

CA

PCT/AU96/00152

WO 96/29273

. im0 .
Y e bt Lt R
.
;-o-o:oo +oa, -w L M NN ”‘ J--Jva
- l’ .I-.’. *'- v b lb-"& - " ..t LI}

C‘OJ{v Av AAQ + 1
. au.-‘a..v.:..ooa [
RE RN AN
. fs_rw___f AN 4
SRR
'

'

-

v - -
U

4
e,

[
T
-v_- v"
v
”v_.bfb—v
-v.. _ovvo-
P MM
v s 3N
1y 4
-ﬁ_. ._o_u
..:_.o it 1
P +
.- *.. + . +00
DU [
4 L )
0—- -~ —Q- 4 "lA
A RITIE RE B
va..i.;.f T, + .+
AR MR
.-4|~s.|-._a 4 .I .
e .l.v.
IR T M Ot
11'.’.- 0-50' ..
] v = ot o.sv

X

FIGURE 3

LR N W LI L
+d, 0 SO A L
J. +* croVQv..vOQ- LA B 4 vb-.l..
“‘-00000
. = [ -

\J
.ovh oro-+1 .

V470v
c's A

rel '
-o-f-oov-vmrl .00
" a¢.-§+.‘- B ¢
'-o-boovcv:.@f-.v@-

KKK ‘
RRIRARD O

v

v

el n et e
e ¢ uo-o.h..)auoc.
N

- .~
d4 st vravh
LI L

o7 vt "o“.“ LA,

>

5

-
-

- e
X
et ol

-
>

FS

5
’
+

Py

*>

.
'0+0+0”0 LI L
0.900 :ov.-'

ok

- -
- -

-
s _0-

—

RO

! * .00.. + .ob voo. 0004 *
L4 +a4r 4 b
- U *d 4+

- -
.0 » 100 QQA + '
14~

L rry

‘.

- *
.
3 "
5 s
o tn
i
- o,
* ¥
» !
- -
.
> -
. "
o -
) 4
. 1
"
"y




CA 02215907 1997-09-18

WO 96/29273 PCT/AU96/00152

”

I XX 2 IR FEFFFYNYVEYPFWVEFY e
LE L L L P LR E N EF NP W N Y R
PR PPIPP R IR O IR ADCPAC OO NI PP RO RAPRORROII PR
PRBRAPIO OGP PP HIRY R NS IO PP AR O PR ROO RISV saspay
Attt s a A I EE T E Y S F PR P RN Y I I NI I ALY
FREGEPITVIADARRQI V0P TR O P ARDIIIOPNRRGRSIG 0008800 0sbldbnowveny

ESQP PP AP VYU P PORNSIBLALARO I T PO IRNBIID R AR DR ORRDE P PPD DN G B Al BNl i i) &
EEBDOARSPAVIRFrvOssclPoRtib s I T raorovaDsgEeettRD T ERORE RS PRE R RN PR ER Kb s
Aataih ettt I I I X E N R R O L N Y Y Y YT
PERB AN NIRRT R I PR NS AN PR AT ISR I TSV RN U I PPN RN R U PP OP P I PN OO IO POECOIPOINERRO AR
\ghiiiuiiftateid i i dd s A L L X L L L L X N X NN O O L R I Y I ™
PRE OO P AR I A NN AR AP IR O NN IR P I P TSP E P PR GO R A N PN PP AP PN IR RO TR PR O T SISTaEDAGE P ARG IRRE AR
hyfpdinfigfiviiyiuief et tufhadntbotabeiahiiddd e L L L Y Y Y L Y N Y Y e Y T s Y YN Y Y Yy r oI oy,
FPPRNASRUETASLSGFIDLIEINFES RBSRISRSS & BT wDE P 90 SO sPeT T EEd & ekt rhrcpgpobtprtpobalinnrian
....;??W“..OJQOO"".‘..‘...0.00010-""DU’*'*'OCOO.0000.0.0#.&0v.."v’.-‘.-btt-tibbnitwbbﬁit.
PPBCOTAA P PO T NODROROIFINSIAv D PADY PBFEBDFESPERPPESIERDPIEOIROICTPEOTRITOIIEOOOe

PO RAPOP O P PODUNR PNV IIEOSadPObugawree aadld Al 4 2 A0 2 RAL PRI NRFESFPRISN AR R &)
PESEORTI RS ITPINIOCOPOCIERARORROY BRAARRY RO PREGOBbSavO Ve IOIFTITERDY
FTRPOPESDISVIIVII TPV OOIRIIOPARED POVRRP AR R I A DRI D PAEPPPRGRTI RSN
COERTICIDPOAIPNFARITAEDOIEIORIS AP RYSIEPPPRPIPIOTTFIPRCTIREIS P
i d A X 4 2 5 0 2 F L o F FFEITTFYY LY PP PP ASFO RSP PR R R IFRRPRPREADNE
PESPPASPI I T rFor i rsaewrAneeess A LI e X YIS I 2 PP R R YY1 Y.
O.........--I..-.I....‘.... PEOFASDPERNSEDIDPNUEIPRIERDPIS
CEPPEESPORASPS MNP eI PR RPN
s aDPISbovadbadrraneyipl
rhrrdanvinivivireeoviave s

POADSOUNUOESOPIIEDIACEIPARD
SR SOOI PRSI IIERESARSES %
CORFSOLLPPSIovbonmIboaba oy "'. ..I.D.I.I.‘.: -.‘-’n...-‘a.r.-fo.a.;.-.l

i s '{
) . b : y ‘I
. . L Y s T TS A Y Y Yy rhriyplyiyiyyiyiylylylyh o
3 '% h ) Y Oy
% SIS ENOPESROSOOOREDSES A
P URC PP PRI RSB RVSORD
. CEARDPLSARPASIENOOREY
T PP rYYTFIEYSSRRTYE B e >
A PO AP PRGNS EEOIOIINOS
R RS AL 4T ST RN X))
SOBSENARERNENSoenee .v.:c'o.o'o.o.c.n'..o‘::l'-.:o'-..
:ﬁn:.ﬁﬁ:....'.‘-'.' PR AN I TIRORSASES S £
»e  PEaSoRPIReEd .
Iy I Iy YL T B RO P OCOROOOSORS D
(O

LY Y Y I LYYy rYY I
oot At A dd L i N i d g ’1&&5&&&&&&3?2?2&..
Priyigiyiyiiyiyiyfyiyiyiyluinyiuh Y ST LYY, &
VEVOVNSOUEOOOREREAS ﬂﬂ;;;::;ﬁﬂ;ﬁ:ﬂ;ﬂ: :
vy rovwitedeivranen ...‘_"...'.’....’.'
il dendodendogltd Aol bl L L L ASRPOVDLCORTOORDD
Y Yy’ Ayed A b, Ayl
COOPPRSARRISTREIORY floghomsldd i g "
PO OUBPENBP IO CEO24D00ORR
shovwrPORITINSIOEDA rowylortoiveviors
ST RPPIBRERO RGNS it ey
SPubP P urPeARRTeS SOERPUENPENPEEOLES
Ay Y iy iyl iy dgl, SRADEOPLETRAOPERS
YL Yy yr
Y YTy,

asecscsRecRGNARA
(L 2 A J 3 AR T PP R T NFE Y]
SEOPROBAGNASIONN S
PAREGPRNCEOBORRES
Y Y rrYrrr
Y L XY I I I YYI
Y I YT rIYYy
L I Yy
I LYY ryrrr
POPRYNEdbnsaRees
PREAS RS CAGTORR R
A2 A N A R FE T F TN
Ty ayrrm
reewTRPPASEn Fl
Y Y Y™

SO SNOSSINBOIIREME
COPSOP PO PR FESIS

PARESSPANSPOEUROOIRS
A A L A A a2 A4 20 112 7]
COPFPPONORIPOESS

TadeRSPREROVESOUSR
SOOI PRIRSONIFRS
' FFI I F A FINEY P PR Y)Y
CSORETOPOOPDIRETIOES
L F T X2 2 2 P 2 2 AT ¥R 3
LA A2 AT R XN J J)
S4PPPPFFUVIFEIOBUSON
LA AR A2 A X200 )
RORSOFAR YA SRANSP
PUSVPRIPFEOFISIOWES
2o rBddb b RPpoe
PEPERITOLIFODIPES
vAbPSRPraroOobI POl
COPORPROVEPRARDRYS
L A XTI P TS FI TN YN Y]
CSECTEPSCIIDIRGELRY
‘ ‘2 32 422 R A 111 ] ]|
PEPRTTIOLTIOOIPEED
bovdddbdoddbidned
POCOLEOIOIDEIINOS
evYEarpoohssraseopRRa
POASRONADSAEOOOIOON
‘ PAEGAEBRPESFIOSESINI]
i FAGSPEDSEOSREDES

o

%

" tPEBPOSPS [ N 2
( EA X FARFTEYF T
A A J A A B A A Jd B0
LA A FEL SRS RS YY)

*

AL OPRETEANCGEITEONS

2 22 12 1 A2 RNy ¥

vhkwhibwvwoswsnwhbanda

LA A XA 22 A X T A0 2 2]}
L A 0l a2 a2 3 24 5 24 4 J

I Y Y YT FYIFYYYYY,
ORGP ANPOASOIRTIP

< SENAPVEIOLAROPSIOIIFEDS

*ePFodndpoavonsPoee
A A A X A A R R R R 2L 0N
PO EAaCYEOPaATOUS
L 2 A X R 2 AT A AR L BN N

L ]
as®e
(TR T YT  FYIYX YL YY)
EFARDPAPRLLREUSOOY
A X2 R T2 R A X RN 112N

PRYUSPEBRPPEOOVEPLY
T A FrF 2 d 2 2 d T R4 LN,
PROCTI OOV EIIOEIPOS
vrraddasounsdrasdr

PORRSPITOIOIORDESS

s d s rionnsvdiap
TOPOVOPOOISIEORNIOS
At A RA A Ed L0 2 00
25PN EOFPNOOEORPIa

FEFPSESOPROERPIFPEP

ALl ALL L LA d 2 A0 LAY
ROARPIRORSEREDEN
PTEIECOIFD P EDOPOA
L)
mhephnsadrveviver
SEASSOEA PSP RN SRS
ABDPOOPROPIPEPIISOES
rhwovoaornbramavdba
L 4 A & F B 2 F F & F F F FF 3 J ]
OSSR PIREOPYROESIOIENY
rhasdsidorordsrEsee
LA Al 4 J LA 2 A T 3 ¥y T4
#4000 (a2 24 2 2 X2 4]

ARSASODASREARBIRIOLE
LA A A A T A A X RA T 222N 2] ]
LEZ A I A T A R A 0 X4 2 X X
(A X T A AR T A B2 Jd d0Jd ] 42X
(T I T Y F Y Yy rIyry}
TIORGOS IOPIPOEIDIIOEIG
[ E R 2 A R 2 F a0 J 1l AR PR T ¥ ]

rhddAvhndubberondonse
rhdReSsadbunPdburvOosns
ShNDSUlORNVSPOINSRBOINS
déhwraassunweungdboaas l.‘...’......’...'-............'...-...
L 4 BSADARNPILAPCELOIPOEDYY
(A A A A A2 A2 A 22 4 X1 1 J
POOOPROIIOPOPIPIROPARAS ;::aa;;::;;;ﬁ;:ﬂﬁ:ﬂ:
PO OPIITIRIIIOSINA YD YPY L A2 A F R AR A R AR AR ] B
CHPPEFEOPILATIIIOPOIRIRS CPUrPEEOPRAPRETOPDOITIPEIPS
v dridvriovssrsaraaas PO PRIVPEVOIRTRFIAOTa
LE 4 2 A 4 4 22 B 2 | LAk S L N 1 4 2 dvrwveonvrdrryveeraVOERra
[ FX TP LT 4] FPEENPOONASPRNPRECOPRESSe
& X I 22 E LT X Prddtnwdvoivhsrbadbuyen
At l X 1 1 4 2 WeaEdPRASPFPES FPEOPCTOOPHFPOIISOPIPROGVENOIA
CEPFCOSPRIOPRR I IFFRERPITSLDY AN ERSEND DR IPRERDELPPES

rOPEORANOS
SEadPSRSARDS

LA YOPUEERRESSS

LR A AT AT AR T T N B D B2
SR IOV rPPIFEESSYD
(P AR FE RS RN RS 2 0
(A AR L AN d 2 AT 2 PR Y
SASSRAROPREPEIUVENSY
PO RATEPOOIYIARS IS
PRYEDOPEOORNOPRREY
(2 2 XA AR I AR YY Y]

RN PFRPASFESIPSEITOIISS
45000 ISORREIRED

L
™~
™

FPEOOCADOSADPOREPIOPBIRve -
et a A X A A d L L FES BN R o 2 8 o LK, .::2:2222222:2;2&&;&&::’.
(22 AR 21 0 A a4 2 Rd 2 FA T FENFE]J PP AINSDFANAPEIIPIEDADOSASS
PHAFAOPPASEIPATLAOPE PSSO IPerS ESEOP PRSPPI ITOIVIVIRNY YD
* DO ROPIPTRPFIRBRPIFYPFP AP RSP RFEERR S (A s R 2 A0 RR T FARRESN AN TN T ¥
PEPOOPIAMAOIRD IRV IRNSERPFaAan A OO RPSANbovaviopraAnnpdy
SR80SO DAGPYRb b bundbunnpes A R A A A 22 F A N s XA N1 SR J RN
PR EAEAELSDLSAOPAARSARASLEL2RPrIED PEPY IR RASAASAADOSORAARDYRARPY
L2 AP R 2 AR LRSS RS T FE Y S N R E O T 3 A T 2 R N4 P FFIYETFFAPFN FFFYFFYSYFEFST ]
PREFGCPOEFTIIIP IR IIPFIFYOEISIFINOOIFAGORIR R (A F FRER I FA A FEENF I VFEFFFFIWFPFEYEFYFPFEEE)
TEP O PR P PR TVPRIETFRADAFANSDPARATIALOTS A2 X2 2 E X2 2 RA SR AL NS A A LR 2da NN 34 0
BN POEEANTRENDPLPOIENBI AP RO OAYEIYSIFRPPRES “F R P 233 T 33 R Y I X YT I IYYYYY
PEABYPTPPPAODLLAGNPL0000000 R daAnsnnlree RYR YRR TPR BRI RP TSRS TOIPA DI RED PPN AR PR
PREFOPU IR P P TFADDLIAAREIPANDLOOIbYoroaDURSSSS LA R S A A R NL RES AR L2l RS A2 RS AR R AL RZ 30 N
A AA L L A Al R4 sl dd s 2 0l a2 22 PRI TSRV EE RS ENEN Y t 2 A T 21 P R RN R I F RS NI FR AR R AN ER N SRR 2 A RS PR F O )
PIWOPPROCERDISISARDGARARS PP P DD D PI-DEDR-AREE S APABBSIDLSS ASSP APV R OPSARNCLILIPARAPRNOAARSSMPINDes
BFIPELSTRERESEDARARPSITIPNEL DD V-ANDLERLE DA LLLILD [ I I TI ARSI IT RIS IR R NN NS AN F A AN N E N NN ¥ NN YN L & 3
SAERORAALAPSI NP ITETIOOPIDODAJORRPL9 0000 (3312243 22 d 422 d 14 R T4J 11 IR s RS Fdd2 N 77
it it il dlsd s gl 2 2 2 F FFPWEYNERE S FFEEEE] AR AAD D AP P I E A AT AT IRPAS RS ESRFSAASFSAADS
I BRESARDAEETENSO PO NIV PN IR ABOLIIRDS Arlss * (2 2 X2 R X X 22 J B R ER AN ER N AN E S A ENNES SN SE JJ
FEIREDOFSIADDARPIPRIIASLIovosTRasssanas SPABPPALISPIT PO OEREDEBRIARGEPaOePEs
s dd il i 444t s s P FRETRENTFETFASETEY T Y A XA 22 R o PR RN N 20 X d s a3 dd 2 b dFF X
JESARRSASRPSSI LI TSI DI TAVIASEDITASSA ABQAPP R PO RP PP APARNSAADASDDRASRBSANR
A R R Al L o X FS FEANFFFERESETEEYR] - & L LA NI R A R A R R S A R AR AN AN RS NN LR S N N
FEARBDIRAAGAN PSP CTEPEISIIEDELHDE SAPE SN DA EDPFESPFSPARSEVIESSDS
44X 24 X2 FEFREPFPY TR Y FYFELLE S/ I X F A2 F F R LN NS B REZ NN N2 3 X NN J
AP Sd P NP PRSP I P ARSI P I ARSI P I ESEP ARSI EGEPPEDADIIRSS

BAPEPRSDA2 G LLAP RPN I ENN TR TITIDISIFOFr R T IPTYTYy
FIUNFAD SIS PEDPOAFARSLABEPASAGHSIDIDAZREESs
Sbedbvubryeorbrrbrrrerbnorrave
A R E RN NWWN]

7 ’

FIGURE 4
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FIGURE 5
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