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(57) Abstract

'A-s'pacer (10) for _positioning'.betWeén the underside of a water catchment basin, such as a bathtub or shower pan is dis-
closed. The upper surface (11) of the spacer is contoured so as to receivingly engage the underside of the basin (20A, 20B) and

as a floor. The spacer (10) may be af fixed to the underside of the basin (20A, 20B) at the time of construction or alternatively, se-
parately supplied for field use at the time the basin (20A, 20B) is installed. The perimeter of the spacer substantially corresponds
1o the smallest interior dimension of the basin so that identical basins (20A, 20B) with identical spacers attached thereto can be
stacked one on top of the other for shipping purposes. The spacer can also be provided with channel or cavity sections (15) which
facilitate the placement therein of air or water supply conduit for the basin (20A, 20B).
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SPACER FOR SUPPORTING WATER CATCHMENT BASINS
FIELD OF INVENTION
This invention relates to a novel spacer for

supporting a water catchment basin and the novel
spacer in combination with a water catchment basin.
The spacer of this invention 1is 1deally suited for
catchment basins of the type used in personal washing
hvgiene such as bathtubs, spas, hot tubs, shower tubs
or stalls, and the like.

Most water catchment or containment basins
of the foregoing description normally have a
relatively flat bottom portion in the basin and which,
relative to a horizontal base, 1s inclined for the
purpose of draining collected water therefrom. One
type of conventional basin is the metal bathtub which
is used in alcove installations. It is normally floor
supported on its face or exterior side by means of an
integral metal face plate which extends downwardly to
the floor from the rim or upper shoulder area of the
tub. Additional support for the basin is achieved by
positioning, at a predetermined elevation from the
floor, bracing members which are normally attached to
the three walls of the alcove, and which support the
underside of the basin in its rim or top area. 1In
other words no direct support 1is 1mparted to the
inclined flat bottom portion of the basin unless
filler pieces, such as wooden wedges or the like, are
enmploved.

Thermoformed plastic catchment basins such
as acrylic bathtubs and shower pans 1n the 1inclined
flat bottom portion thereof, when installed in alcoves
or in a free standing position, 1invariably require
additional support at least on the underside of 1its
generally flat bottom to prevent or minimize flexing
of the plastic tub when charged with water or
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subjected to additional loading by the body weight of
users of the tub. The side walls and bottom of a
basin which has been the subject of deep draw
thermoforming are thinned out and thus less rigid.

The required bottom support is normally
achieved by providing factory installed spacers on the
underside of the flat bottom basin portion of the
thermoplastic tub. These spacers, which are commonly
in the form of wooden wedges glued to the underside of
the basin, are not always in perfect alignment and can
cause unwanted difficulties to the installer
endeavouring to ensure that the plane of the upper
surface of the water containment vessel is horizontal,
and that the bottom of the basin is properly and fully
supported from below.

Not uncommonly, plastic tubs which include
factory installed spacers, also include a wooden
framework or glass fiber reinforcement for supporting
other underside areas of a tub, such as the underside
of the top or rim area of the tub. This type of
additional framework on the underside of the tub
precludes identical types of tubs from being nestingly
stacked one on top of the other and thus necessitate
individual tub packaging and shipping. Even without
an added framework or reinforcement, and even if one
of these types of basins could be nestingly stacked
on top of an identical basin, stacking could not be
undertaken without first ensuring the roughly finished
underside of the top basin does not abrade or damage
the interior surface of the lower basin.

Some commerclally available plastic tubs on
the market are not supplied with factory installed
basin support spacers but may include a face panel
similar to that earlier described in connection with
metal bathtubs. As they both 1look similar to an
installer, the installer may elect to not support the
plastic tub from below based on the mistaken belief
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that there is sufficient support for the tub if, 1n
addition to the face plate, i1t 1s supported by bracers
attached to the walls of the alcove into which it is
positioned. Moreover, if the tub is supplied with an
integral exterior face plate or supporting wall, 1in
alcove installations, because the underside view of
the basin is blocked from view as the tub 1is being
installed in the alcove, the installer can never be
certain that spacers, such as wooden wedges, 1if put
into position by the installer, or factory, in advance
of the alcove installation of the tub, are in fact 1in
proper supporting contact with the basin underside and
its supporting floor.

A further shortcoming when using wooden
wedges as a support for the undersurface of a bas'in or
in the construction of a larger supporting framework
for the basin underside 1s that, unless the wooden
members are suitably sealed or encapsulated, they may
rest in a potentially wet or a high humidity
environment, and over time, will rot and no longer
function in the manner initially intended.

It is well recognized that the thickness of
the thermplastic material which has been stretched
during thermoforming is reduced in the area of the tub
or basin bottom and its adjacent lowermost sidewalls.
EP-A-362933 published April 11, 1990 discloses how toO
reinforce or strengthen this area of weakness Dby
simply adhering to the underside of the basin or
shell, a tray or "countershell" which is shaped and
sized in order to tally with the corresponding
exterior dimensions of the bottom and bottom sidewalls
of the main shell or basin. This reinforcing

arrangement also permits shell and countershell
combinations to be stacked for shipping purposes.

However, unless the bottom of the basin and 1its

associated tray rests directly on and thereby derives
its support from a base such as a floor, there
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is no teaching as to how the basin bottom and tray
combination is to be supported if the bottom of the
basin and "tray" combination 1is elevated above the
floor. Indeed, from this prior art disclosure, 1t 1s
apparent that the patentee was only concerned with
reinforcing or strengthening the bottom of the tub,
and not how one should support this area from a base,
as the need for a "countertub" forming a complete seat
for the basin is actively stated as being unnecessary
(col. 1, line 51 to col. 2, line 12).

In LU-A-56384 published January 15, 1970 and
which corresponds to U.S. patent 3,561,019 granted
February 9, 1971, a one piece stand or cradle for
sanitary vessels is disclosed. ©Unlike the teachings
of EP-A-262933, this earlier reference specifivcally
addresses a way to support the bottom of a basin and
its adjacent lower sidewalls when the latter 1s spaced
above a horizontal base by using a "“countertub" 1in a
manner similar to that as proposed by the applicant
herein. However, it 1is apparent based on the
teachings of this known "“countertub" or spacer, that
the spacer itself cannot be positioned interiorly of
the tub proper for alternative tub and spacer stacking
purposes.

It will also be apparent from EP-A-295988
published December 21, 1988, and to the extent the tub
assembly as disclosed can be regarded as being a tub
and "countertub" combination, this form of
construction does not permit tub combinations to be
stacked one on top of the other in nesting
relationship.

SUMMARY OF INVENTION
The novel spacer of this invention may be

used with water catchment basins of the foregoing
description and if desired, can be physically attached
to the basin underside at the time of production, or
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optionally, can be supplied separately for on site
installation. In either case, the spacer ensures that
the bottom of the basin is maintained at a fixed and
supported position above a floor on which the basin
rests. Additionally, the spacer may also support,

from below, the lower portion of the thin plastic
sidewalls which curve upwardly from the flat bottom
of the basin.

Advantageously, the spacer can be of unitary
construction and is preferably formed from a suitable
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plastics material, such as polyvinyl chloride (PVC)
which impervious to water or moilisture.

In accordance with yet another feature of
this invention, the underside of the spacer can be

provided with a cavity section for the purpose of
locating air and/or water supply conduit therein, and
which in turn can be used as a supply line for
discharge openings in the relatively flat bottom
portion of the basin. If desired, the cavity in the
spacer can also accommodate insulation material, such
as urethane foam, for the purpose of heat retention or
added reinforcement. Moreover, the spacer can also
act as a moisture or condensation collector, and thus
avoid or minimize unwanted water seepage onto the
floor adjacent the basin.

In accordance with yet another preferred
form of construction, the size of the spacer as
determined by its exterior side wall can Dbe
dimensioned so as to fit internally of the same type
of basin which it is intended to support. This
permits one basin to be nestingly stacked on top of
another, substantially identical basin, with the
spacer supporting the underside of the top basin and
also functioning in a manner to restrict the underside
of the top basin from touching or abrading the inner
surface of the lower basin. By facilitating the
stacking of two or more basins in this manner, bulk
shipping costs can be materially reduced when compared
to the costs incurred in packaging and shipping a
basin of the type described herein, on a single item
basis.

In keeping with an additional feature of
this invention, the spacer can also advantageously
include mounting means for supporting an air or water
circulation pump thereon in a fixed location, and
which relative to the underside flat portion of the
basin which the spacer is intended to support, 1is
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exterior of the flat portion. This feature
facilitates, if desired, field installation of water

and alr 1njection equipment on the spacer for the
water containment basin, and avoids the need to have

this type of equipment installed at the production
site. It 1s also possible to locate depressions, such
as channels, in the upper surface of the support, and
which serve to reinforce the support. By locating
these depressions or channels below the water pump,
its associated couplings or conduits, the channels can
also act as direct water drip collectors for these
1tems. Moreover, the channels or depression in the
spacer or cradle also assist in reducing or damping
noise and vibrations imparted to the tub by the water

circulation or air supply pumps which are conveniently
attached to the spacer.

In accordance with the foregoing, the novel
spacer of this invention is used for supporing a water
catchment basin, such as a bathtub, in a predetermined
position above a horizontal base. The basin itself is
of a known type of construction which is characterized
by a generally flat bottom portion and an upwardly
curved lower sidewall portion. The spacer is also of
the type known in the art and includes a top surface
having a top central area and a top perimeter area
which respectively receive and support the exterior
surfaces of the bottom portion and the lower sidewall
portion of the basin. As is also known in the art,
the spacer includes a bottom surface which includes a
bottom central area for engagement with a horizontal
base so that the underside of the elevated basin 1s
positively supported by the spacer when 1t 1is
positioned between the basin bottom and the horizontal
base. However, and unlike the prior art spacers, the
novel spacer of this invention is characterized by 1ts
bottom surface having a bottom perimeter area which
surrounds the bottom central area and which 1s

’AMENDEA -
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contoured so as to generally conform with the interior
dimensions of the lower sidewall portion of the basin.
This dimensioning and contouring of the bottom
perimeter area of the bottom surface of the spacer
enables or facilitates the placement of the spacer
exhibiting these features interiorly of a like basin,
and thus enables like basins to be nestingly stacked

one on top of the other in substantially non-
contacting relationship.

For the purpose of weight and cost of
materials savings as well as optionally accommodating
plumbing or air supply conduit for the supported
basin, the top central surface contact area is
preferably held in fixed spaced apart relationship
from the bottom central surface contact area by a
plurality of webs which interconnect the top central
contact area to the bottom central contact area.
Moreover, and advantageously, the webs can be arranged
in spaced apart pairs so as to form in the spacer, a
plurality of elongate channels in the exterior top
surface of the central area of the spacer and which
also 1mpart to the spacer improved load strength.
Similarly, one or more channel depressions may also be
disposed between the central contact area and the top
surface perimeter wall of the spacer, so as to again
form in its top surface, a perimeter channel extending
fully or partly about the spacer. In order to
maintain the top central contact area at a fixed
distance from the bottom central contact area of the
spacer, the channels extend substantially the full
depth of the spacer such that the bottom surface of
the spacer created by the channels functions as the
bottom contact area of the spacer which engages a
horizontal base, such as a flat floor.

The utilization of reinforcing channels
which appear as depressions or channels on the top

AMENDED suriy
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surface of the spacer form a cavity area in the bottom
of the spacer. The cavity so created preferably is of

a depth sufficient to accommodate conduit positioned
therein and which 1is used for supplying pressurized
alr or water, or both, to the flat bottom portion of
the basin through aligned apertures located in the
central area of the spacer and in the basin itself.

In order to permit substantially identical
water catchment or containment basins to be stacked
one on top of the other, and in order to avoid the
underside of the upper basin from scraping or abrading
the 1inner finished surface of the basin which it
overlies, the spacer, which, 1if desired, can be
physically bonded to the underside of this type of
stackable basin using any type of suitable adhesive,
has 1its exterior side wall configured to impart a
dimension to 1it which enables the spacer and an
accompanying basin to be receivingly positioned in the
interior of an identical basin located therebelow;
the spacer effectively supporting and maintaining the
side walls of each nested basin apart from one
another. When used 1in nesting applications as
described, the spacer must necessarily effectively
only underlie the relatively flat bottom portion of
its assoclated type of water catchment basin.
However, 1n other applications, the spacer can be
oversized to impart to it further versatility as
described above.

Whether or not the spacer 1s bonded to the
basin, i1t will be recognized that various apertures in
the spacer to accommodate, say, the water discharge
pipe for the basin or passageways for air and water
inlets to the basis bottom, can be predrilled, or
their hole locations on the spacer otherwise marked,
preferably on the bottom surface of the spacer, all
for the purpose of aligning the location of these
apertures with apertures in the basin.
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The present invention provides a spacer for nestingly receiving an
underside portion of a water catchment basin and for supporting such a basin
In a predetermined position above a horizontal base, said basin being of the
type having a relatively flat and inclined bottom portion and an upwardly and
outwardly curved sidewall portion surrounding said bottom portion, said
spacer being of unitary construction and having major top and bottom exterior
surfaces, said top exterior surface including a central top surface contact
area and a top surface perimeter wall extending around said central top
surface contact area, said bottom exterior surface including a central bottom
surface contact area for engagement with said base and a bottom surface
perimeter wall extending around said central bottom surface contact area,
means for maintaining said central top surface contact area and said central
bottom surface contact area in fixed spaced apart relationship, said means
comprising an plurality of webs interconnecting said central top surface
contact area to said central bottom surface contact area, said top surface
perimeter wall and said central top surface contact area being dimensioned
S0 as to supportingly engage and nestingly receive the underside of said flat
bottom portion and the underside of said lower sidewall portion, and said
bottom surface perimeter wall being contoured so as to generally conform
with the dimensions of said lower curved sidewall portion of said basin so as
to facilitate the placement of said spacer in a like basin and to enable like
basins to be stacked one on top of the other in substantially non-contacting
relationship.
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LIST OF DRAWINGS

In the accompanying drawings which
illustrate several embodiments of this invention:

5 Figure 1 is a top plan view of a spacer
which 1s also dimensioned for use in basin

nesting applications;

Figure 2 is a cross sectional view of the
10 spacer taken along line II-II of Figure 1;

Figure 3 1is a cross sectional view of the
spacer taken along line III-III of Figure 2;

15 Figure 4 is a similar cross sectional view
to that of Figure 2, but also shows two

spacers and their accompanying basins when
in a nested condition:;

20 Figure 5 is a cross sectional view of the

nested basins and spacers taken along line
V-V of Fiqure 4; and

Figure 6 is a top plan view of an enlarged

25 support which has been extended to
accommodate a circulation pump.

DESCRIPTION OF PREFERRED EMBODIMENT:
For ease of understanding, and where
30 possible to do so, in the drawings, the same reference
number has been used to 1identify the same parts or
features.

Referring firstly to the support generally

indicated by arrow 10 in Figures 1 through 6, it is of

35 unitary construction and preferably made from formed
or molded plastics material such as, for example,

polyvinyl chloride or ABS resin. Its major top
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surface generally indicated as 11 in Figure 1,
includes a central contact area 12 which as
illustrated, is contoured to underlie the relatively
flat bottom portion of a bathtub as discussed in
greater detail below. The top surface of the spacer
also includes a perimeter contact area 13 which serves
to centralize the underside of a tub basin positioned
thereover and to positively engage and support the
lower upwardly curved sidewalls of the basin as best
seen in Figure 5.

Pairs of spaced apart webs 14 create channel
depressions 15 in the top surface 11 of the support;
parallel channel depressions being seen in the central
contact area 12 and a perimeter channel depression
being located between the central and peripheral
contact areas 12 and 13. These channel depressions
15, on the major bottom surface of the support,
collectively constitute the bottom contact area 17 of
the support which rests on horizontal plane 18, such
as a bathroom floor. As illustrated, the support also
includes a waste water drain aperture 19,

As will be apparent from that which follows,
at least the central contact area 12 of the support
can be either bonded to the underside of a basin which
compliments its top surface profile either at the
manufacturing source or in the field. Alternatively,
because the top surface of the support is designed to
mate with the underside of the basin, bonding of the
two together can be dispensed with. However, if the
two are bonded together, the parallel channel
depressions 15 in the central contact area 12,
together with the underside of the basin effectively
become closed chambers and can, 1if desired, be
utilized as air or water circulation supply chambers,
which, together with overlying apertures in the
relatively flat bottom portion of the basin (not
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shown), provide communication between these channels
or chambers and the basin interior.

Referring now to Figures 4 and 5, basins 20A
and 20B as illustrated are "flush mounted" bathtubs,
and excluding the illustrated supports, are of a type
as 1s well known 1n the art. As shown, supports 10
which are identical in size and shape, have been
respectively bonded to the relatively flat bottom
portion of basins 20A and 20B. The exterior side
walls 21 of the spacers supporting these basins are of
a size and dimension to be received in the interior of
a basin which it overlies. While the spacer attached
to overlying basin 20A maintains its sidewall 22A in
spaced relationship from underlying sidewall 22B of
basin 20B, in order to avoid or reducing abrasion or
scuffing between these sidewalls at their upper
extremities, suitable separation material such as
cardboard can be ©positioned between them as
illustrated at 23.

The major top surface 11 of the extended
support 10 illustrated in Figure 6, as in the case of
the earlier described support, 1is provided with
central contact area 12 created as a result of the
previously described channel depressions 15 in the top
surface of the support 10. As illustrated, the top
surface also includes perimeter area 30 which cups the
perimeter of the overlying basin (not shown) in a
manner similar to area 13 of Fig. 1 through 5. A
basin, such as a bathtub (not shown in Fig. 6), has
its flat bottom portion terminating at one end of the
spacer near aperture 19, and at its other, proximate
a raised area in the surface of the support and which
is shown by the two arcuately shaped lines 40 and 41
illustrated in the left hand side of Figure 6. This
raised area also includes arcuate floor engaging
channels  or depressions 42 and 43 disposed
therebetween. As also illustrated in broken line, at



WO 93/19657 2 1 3 0 9 2’ 3 PCT/CA93/00119

- 11 -

31, a circulation pump, such as a water pump can be
mounted on the top surface of the spacer on a portion
thereof which is exterior to that which is in surface
contact with the underside of the basin, and hence,
5 as illustrated in Figure 6, 1s to the left of channels
42 and 43. It will be observed that but for top area
contact surfaces 12, 30 and the raised area between
lines 40 and 41 for the basin underside, a sizable
surrounding cavity or channel 50 also can be created
10 in the top surface 11 of the spacer, and which can be
advantageously enmployed to accommodate air and/or
water conduit located therein (not shown), or used as
a collector channel for water leaks or condensation
water drips from the pump or its assoclated water
15 circulation conduits. Apertures 33 can also be
located in the central area 12 of the support in order
to permit air or water supply lines (not shown), to

pass therethrough.
while not illustrated, but as previously
20 mentioned, if the top face of the support which is
contoured to receive the substantially flat bottomed
portion of a basin is bonded to the underside of the
basin, the parallel channel depressions 15, as seen 1n
Figures 1 and 6 themselves can be advantageously used
25 as sealed air or water circulation conduits which
communicate with circulation apertures provided in the

flat bottom portion of the basin (not shown) and which
overlie these sealed channels.
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Claims

1. A spacer for nestingly receiving an underside portion of a water

catchment basin and for supporting such a basin in a predetermined position
above a horizontal base, said basin being of the type having a relatively flat

and inclined bottom portion and an upwardly and outwardly curved sidewall
portion surrounding said bottom portion, said spacer being of unitary
construction and having major top and bottom exterior surfaces, said top
exterior surface including a central top surface contact area and a top surface
perimeter wall extending around said central top surface contact area, said
bottom exterior surface including a central bottom surface contact area for
engagement with said base and a bottom surface perimeter wall extending
around said central bottom surface contact area, means for maintaining said
central top surface contact area and said central bottom surface contact area
in fixed spaced apart relationship, said means comprising an plurality of webs
interconnecting said central top surface contact area to said central bottom
surface contact area, said top surface perimeter wall and said central top
surface contact area being dimensioned so as to supportingly engage and
nestingly receive the underside of said flat bottom portion and the underside
of said lower sidewall portion, and said bottom surface perimeter wall being
contoured so as to generally conform with the dimensions of said lower
curved sidewall portion of said basin so as to facilitate the placement of said
spacer in a like basin and to enable like basins to be stacked one on top of

the other in substantially non-contacting relationship.

2. The spacer as claimed in claim 1, wherein said webs are arranged in
spaced apart pairs to form in the top exterior surface of said spacer a plurality
of elongate channels which are located within said central top surface contact

darea.
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3. The spacer as claimed in claim 2, wherein at least a portion of said top
surface perimeter wall is spaced apart from said central top surface contact
area by at least one channel depression in said top exterior surface and

which is located between said top surface perimeter wall and said central top
5 surface contact area.

4. The spacer as claimed in claim 3, wherein said central bottom surface

contact area is formed by the bottom exterior surface of said elongate

channels and said channel depression.

5. The spacer as claimed in claim 2, wherein the basin is an elongate

10 bathtub and said elongate channels located in said central top surface
contact area are arranged in paraliel.

6. The spacer as claimed in claim 2, wherein said spacer includes an
aperture which extends through said top and bottom exterior surfaces of said

support and which permits a drain pipe when attached to said basin to pass
15 therethrough.

7. The spacer as claimed in claim 1 in combination with said basin and
further including means for adhesively securing at least said central top
surface contact area of said spacer to the underside of said flat bottom
portion of said basin, said basin being selected from one of a bath tub, spa,

20 hot tub and shower pan.



W ?' 1 ‘I 'n"' ._-. ’ \-’-"- . . .-,'l' .-II¢J-"Ep ‘-"r:.,-‘."‘f..'l. .1-‘;; N‘ ry - F 4 LA B A N * .,y - - e " LR A f‘.'~"9'{. y &9 ” ' y ' \ \' ' r < P ‘ . R A L A A ‘}_ -v T @ ¥ L L A Y LIS A B B AL U e I B B B I L S - 'l - T- . M - - - = SS9 L - I - - o
i 1 ’ "’ .‘ 'ﬁq‘r“"' ' ..- .(‘s' -;l . -‘ i \, .. '0’) '4' ';'tfj'.‘:." ‘ ; ‘?’," : | ..L:.',.!‘ll:‘:.l':':é, ‘0‘: * '.. D"?}-b :"""‘."..‘ : -s\'i..' " “ " ‘F.‘(,oh“ K "’.‘. - .(' ‘s '“ ' :‘:'.'."' '-r' Py " i :";"’“{\ ?'. . '.".' ..l._'C.‘i '.:' ..."," y L * s ,f'\ e ’ e ol -~ &4 ‘ &- T "".'."‘ - . \“' r- "."..‘:‘..‘.‘\a l'. :‘."- ' . . .“\ 4 "*". .""_.. .- -. . @ T
; R rlﬁ ) {'x ARERT AU SR vt s‘é."».:v".;'-"?.'r;.‘-‘;1.;-'.::’.“."."."f::.i;"‘.*-’."*.-- i DO R o ‘-";‘/-.\ *.*" 2 ;‘\ KO .'-~'..v“ PRI :"t*‘ 'l'* o t-:'i“o X "" L R by o S LR TR I L L PR P ORI £ ¥ '
z-t. «rll' V it Sy S N T T A AR P R B '-'.'-\' S R A A LRI N R ] RSN TR I L L AR R AT U R h L T R A S -~>,~ PR bl B g 0y AL EC

a A L L S - L et I

g e e ‘..'a.(T“ «..:‘,._,‘.."‘ 44);-A~ ..;'-L LN

#

WQO 93/19657 PCT/CA93/060119

1/3

2 B lO?

X ‘\\-mm-_‘—.' ,




Jl P cl
PAT AN &p ANNNY /LN

s \ 7

PCT/CA93/00119

i}
] .m D
1)

N2 Vel ————F

|

LIl

- . L] . . N S . _—
’ ’ . R R Y9 o -
’ ' F ‘. Y ' .. . ° ' -~ - .

-l

5:;7( .:’ -l" “‘u
-’,"\l’,‘.' 4:‘... ?_“.'..'q “‘0’; ¥ - ~T.
£ - ';"" d . v L K AL .

e’

taapdir,n Fae ? o
v")i. L ...r;
N T e

p?ﬁ:*ﬂ%ii?‘&?i&::t_:::{,: ]

(g ¥, ta

ez~
Wi/

)

RS S VAP o

Al TRT A S S
;'1 } ‘ .',‘I. l’

Al

. . » " Jar 4 ¢
gyl Fppa A""l_fv" Jéagq
.6 J‘- ,“-..:‘,f (',_ ’k%\'\...']".f't’,..‘

i (L IPE AL B R AN | B a4 g v LY - 9
:‘f r’lf‘l%"l'("'sl ';'.‘f‘ . .“4‘, SRR N
: ] t - ..
f‘wl"--""-.‘v-‘-‘ -"-"zs-ﬁf\,,n.-i.
¥

WO 93/19657



WO 93/19657 PCT/CA93/00119







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - abstract drawing

