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1. A hydrotherapy apparatus for producing a rotatirqg
jet of water, comprising:

a supply port;

a water wheel fluidly coupled to said supply pore
whereby water introduced at said supply port rotatably
drives said water wheel;

a nozzle connected to a plate at a point displaced
from the centre of said plate for producing a jet of
water in a direction substantially perpendicular to said
plate;

a drive shaft supporting said plate; and

a coupler for coupling said water wheel to said
drive shaft whereby rotation of said water wheel induces
rotation of said drive shaft causing the rotation of said
plate and said nozzle at a substantially uniform angular
rate, said angular rate being smuller than that of said
water wheel.
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(57) Abstract :

A hydrotherapy apparatus incorporating a water wheel (90) coupléd to a reduction gear assembly (118, 124) for pro-
viding a strong jet of watcr at an extremely uniform rate of rotation, even at slow rotational speeds. The water wheel (90)
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gear (118) which causes the drive shaft (72) to rotate at a slower rate than that of the water wheel (90).
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HYDROTHERAPY APPARATUS
Background of the Invention

This invention relates to a hydrotherapy apparatus
used in a tub or spa for generating a slowly rotating jet

.

5 of water to massage a particular area of the body such as
the back. In order to achieve this function, the
arranged ‘o be
apparatus isA%ncorporated into the wall of a tub or spa
and connected to a source of pressurized water. The
pressurized water performs two functions. A first portion
10 of the water is directed by the apparatus to form a jet of
water. A second portion of the water is used to drive an
internal water motor which, through reduction gears,
causes the jet of water to be continuously rotated in a

circle. This latter function is advantageous in that it

15 assures predictable, smooth rotation of the jet at a slow
speed.

Our prior hydrotherapy device is disclosed in U.S.

Patent No. 4,220,145, The hydrotherapy apparatus

disclosed in that patent has a nozzle which continuously

20 rotates through a circular path. The rotating nozzle

passes through and is rigidly secured to a water wheel
with a plurality of paddles. When the apparatus is
connected to a supply of pressurized water, a first
portion of the supplied water passes. through the nozzle in
25 the center of the water wheel and exits the rotating
nozzle at its outlet to form an aerated jet. A second
portion of water 1is tapped from the main supply of
pressurized water and, by impinging on the paddles, is
used to rotate the water wheel and the nozzle. This water
30 is then supplied to the rotating nozzle.

A hydrotherapy apparatus in accordance with the above-
described structure, although advantageous in that it
generates a rotating jet of aerated water driven by water
pressure, does not maximize the therapeutic benefits which
can be obtained. More specifically, the hydrotherapy
apparatus does not deliver a strong jet of water at a 3low
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rotational speed without significant variations in
rotational speed. Because the nozzle is rigidly fixed to
the water wheel, any rotational speed variations of the
water wheel will be transmitted to the nozzle without
reduction. These rotational speed variations are caused
by the friction of the water wheel, which includes random
sticking points, and also by the speed surge due to each
paddle entering the driving jet of water introduced at
the water wheel housing. These rotational speed surges
contribute to the rotational instability of the water
wheel the most at slow speeds.

The most beneficial therapeutic effects of a
rotating jet apparatus are enjoyed when a strong jet of
water is supplied at slow rotational speed. The strong
jet massages the body and releases muscle tension. Any
weakening of the jet reduces this therapeutic effect. If
the jet is run at a high speed of rotation, the effective
force of the jet felt by a particular area of the body is
reduced. Rotational speed surges also deprive particular
areas of the full force of the jet.

The above-described hydrotherapy apparatus has a
valve which regulates the amount of wiéter flow used to
drive the water wheel. If most of the water is used to
drive the water wheel, rotational speed non-ui:iformities
will be reduced, but the strength of the jet will be
weakened, thus compromising therapeutic benefits. If
only a small amount of water is used to drive the water
wheel, speed non-uniformities will increase. Thus, the
benefit of a strong jet must be compromised to obtain the
benefit of uniform rotation.

Summary of the Invention

According to a first aspect of the present invention
there is provided a hydrotherapy apparatus for producing
a rotating jet of water, comprising:

a supply port;

a water wheel fluidly coupled to said supply port

920107,gjnspe.014,17074.cla,2
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whereby water introduced at said supply port rotatably
drives said water wheel;

a nozzle connected to a plate at a point displaced
from the centre of said plate for producing a jet of
water in a direction substantially perpendicular to said
plate;

a drive shaft supporting said plate; and

a coupler for coupling said water wheel to said
drive shaft whereby rotation of said water wheel induces
rotation of said drive shaft causing the rotation of said
plate and said nozzle at a substantially uniform angular
rate, said angular rate being smaller than that of said
water wheel.

According to a second aspect of the present
invention there is provided a hydrotherapy apparatus for
producing a rotating jet of water comprising:

a supply port;

a nozzle that produces a jet of water in a
substantially constant direction;

a conduit for fluidly coupling said supply port to
said nozzle;

a water wheel fluidly coupled to said supply port
whereby water introduced at said supply port rotatably
drives said water wheel; and

a coupler that couples said water wheel to said
nozzle to allow said nozzle to rotate in a circle having !
a diameter substantially larger than the diameter of said
water wheel at a substantially uniform angular rate
different to the angular rate of rotation of said water
wheel, whereby the rotation of said water wheel induces
rotation of said nozzle.

According to a third aspect of the present invention
there is provided a hydrotherapy apparatus for producing
a rotating jet of water, comprising:

a supply port;

a water wheel fluidly coupled to said supply port

whereby water introduced at said supply port rotatably

920107,gjnspe.014,17074.cla,3
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drives said water wheel;

a nozzle fluidly coupled to said supply port for
producing a jet of water;

a coupler for coupling said water wheel to said
nozzle whereby the rotation of said water wheel rotatably
drives said nozzle in a circular path to produce a
rotating jet of water, the diameter of said water wheel
being substantially less than the diameter of said
circular path; and

a housing surrounding said water wheel and said
nozzle within which said water wheel and said nozzle are
rotatably driven.

According tc a fousth aspect of the present
invention there is provided a hydrotherapy apparatus for
producing a rotating jet of water, comprising:

a supply port;

a water wheel housing having an inlet port;

a water wheel within said housing, said water wheel
having a plurality of teeth about its circumference, said
teeth having a plurality of circular concave depressions
formed therein;

an axle extending into said housing through an
aperture in said housing, said axle extending into the
centre of said water wheel thereby rotatably supporting
said water wheel;

means for rotatably supporting said axle;

a first conduit fluidly connecting said supply port
to said inlet port for supplying pressurised water from
said supply port to said inlet port to rotatably drive
said water wheel;

a helical gear attached to said axle whereby said
helical gear rotates at the same angular rate as that of
said water wheel;

@ circular gear mechanically coupled to said helical
gear whereby said helical gear drives said circular gear
at a lower angular rate than that of said helical gear,

920108 gjnspe.014,17074.cla,4
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said circular gear being attached to a drive shaft;

a second conduit fluidly connected to said supply
port, said second conduit extending through a portion of
said drive shaft;

a nozzle connected to said drive shaft, said nozzle
having a third conduit formed therein in fluid
communication with said second conduit for producing a
jet of water, said nozzle having a first portion
extending radially outward from said drive shaft and a
second portion extending in a direction parallel to said
drive shaft:;

a fastener for rigidly fastening said circular gear
to said drive shaft whereby said circular gear is not
rotatable with respect to said drive shaft; and

a rotatable plate fixably attached to said drive
shaft, said plate having an opening displaced from its
centre through which said nozzle passes, said drive shaft
rotatably driving said plate and said nozzle to cause the
jet of water produced by said nozzle to continuously
rotate through a circle. ‘

According to one embodiment of the invention there
is provided a hydrotherapy apparatus incorporating a
water wheel coupled to a reduction gear assembly for
providing a strong jet of water at an extremely uniform
rate of rotation, even at slow rotational speeds. To
this end, the water wheel has a relatively small diameter
so that it may be driven at a high rate of speed to
minimise any rotational speed variations of the water
wheel itself. 1In addition, the water wheel is non-
rigidly coupled to the drive shaft of the nozzle by a
helical gear which causes the drive shaft to rotate at a
slower rate than that of the water wheel. Because the
rate of rotation of the water wheel is greater than that
of the nozzle, any rotational non-uniformities of the
water wheel which occur despite its small diameter are

further reduced upon transmission to the rotating nozzle.

920107,gjnspe.014,17074.cla,5
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Thus, the therapeutical benefits of a strong jet of water
delivered at a relatively constant slow speed are
achieved.

In another embodiment the nozzle is connected to a
relatively thin rotating circular plate instead of a
flywheel. The circular plate has relatively low mass and
inertia. Because the circular plate is relatively thin,
the surface area of the plate adjacent the interior
surfaces of the apparatus housing is minimised so that
the frictional effect of any contact between the rotating
plate and the stationary housing is significantly
reduced.

In another embodiment the water wheel is mounted in
the interior of the mounting enclosur= adjacent the
nozzle to provide a very compact hydrotherapy apparatus.
Since the water wheel lies in the interior of the
mounting enclosure which is in fluid communication with
the water in the tub or spa, no separate water wheel
exhaust line is necessary to channel the water exhausted
from the water wheel housing to the tub or spa.

An embodiment of the invention will now be described
by way of example only with referencz to the accompanying

drawings in which:-

920107,gjnspe.014,17074.cla,7
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Brief Description of the Drawings

Fig. 1 is a cross-sectional view of a tub to which is
attached a hydrotherapy apparatus in accordance with a
preferred embodiment of the present invention;

Fig. 2 1is a perspective view of the internal
construction of the hydrotherapy apparatus of Fig. 1, with
portions removed for clarity; ' '

Fig. 3 1is an exploded view of a portion of the

-interior ‘of the hydrotherapy apparatus;

Fig. 4 1is an exploded view of the remainder of the
hydrotherapy apparatus not shown in Fig. 3;
Tig. 5 is a cross-sectional view of the hydrotherapy
apparatus with portions removed for clarity; and
Fig. 6 is a cross-sectional view of a portion of the
reduction gear assembly of the hydrotherapy apparatus.
Detailed Description of a Preferred EmbodimentA

Referring to Fig. 1, .a preferred .embodiment of the
invention is a hydrotherapy apparatus 10 shown attached to
a tub 12. The apparatus 10 is fixed to the tub 12 by a
plurality of nut and bolt assemblies 14 located about the
circumference of a flat circular ring 16 cemented to a
cylindrical housing 18. A water supply line 20 and an air

*gsupply line 22 are connected to the apparatus 10 through a

venturi valve 24. When" the water supply line 20 is
connected to a source of pressurized water, the flow of
water from the water supply line 20 through the venturi
valve 24 causes air to be drawn in through the air supply
line 22 to provide an aerated jet of water which is

- emitted from' the apparatus - 10 at a nozzle 26. The nozzle

26 is fixably attached to a circular plate 28 whose
exterior surface is flush with the interior wall of the
tub 12. The nozzle 26 and the circular plate 28 are
rotated by -a portion of the pressurized water introduced
to the apparatus 10 so that a rotating jet of aerated
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water is produced within the tub 12 in order to massage a
particular area of the body such as the back.

Referring now to Fig. 5, attached to the venturi valve
24 is a nut 30 which 1is coupled to a supply port
comprising a threaded bore 32 formed in a base 34, thereby
fluidly coupling the venturi valve 24 to a lengthwise
conduit 36 formed within the base 34. The base 34 1is
generally cylindrical in shape, but has an annular chassis
seat 38 and an annular chassis guide 40 both of larger
diameters than that of the base 34. A second conduit 42
which 1is smaller in diameter than the conduit 36 is
angularly formed in the base 34. This conduit 42 is
fluidly coupled to and intersects the conduit 36 at an
angle of approximately 45°. The end of the base 34
opposite the threaded bore 32 has an annular recess 44 to
accommodate a washer 46, The washer 46, which 1is of
compressible plastic and has an outer diameter
substantially equal to the inner diameter of the recess
44, is held in place by the friction produced against the
recess 44 by the slight compression of the washer 46.

A rubber gasket 48 is interposed between the seat 38
of the base 34 and a circular chassis 50. The base 34 is
fixably attached to the chassis 50 by four threaded bolts
52.

A gear housing 58 1is integrally formed with the
chassis 50. The gear housing 58 is generally cylindrical
with an inside diameter substantially the same as the
outside diameter of the chassis guide 40. The top of the
gear housing 58 has a circular opening 60 of a diameter
just large enough to accommodate a slightly compressible
plastic washer 62 with a collar 64 which abuts the
underside of the gear hcocusing 58. The compression of the
washer 62 holds it in place within the circular opening
60.

The chassis 50 has an annular 1lip 66 about 1its
circumference. In order to form a water-tight seal, this
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1ip 66 is adapted to receive a circular rubber washer 68

and the cylindrical housing 18, which is anchored to the
chassis 50 by a plurality of bolts (not shown) threaded
into the housing 18 through a number of holes 70 in the
lip 66. The end of the housing 18 opposite the washer 68
is cemented to the flat circular ring 16 which is attached
to the side of the tub 12.

The washer 62 in the gear housing 58 and the washer 46
in the base 34 support a drive shaft 72 and define its

rotation within the apparatus 10. The drive shaft 72,

which is cylindrical in shape, has a conduit 74 formed
within a portion of its length. One end of the conduit 74
is fluidly coupled to the lengthwise conduit 36 formed in
the base 34 while its other end is fluidly coupled to a
conduit 76 formed in the nozzle 26 integrally formed with
the drive shaft 72. The tiozzle 26 has an elbow 80 which
alters the direction of the conduit 76. BRetween the elbow
80 and the drive shaft 72, the-.-conduit 76 lies at an angle

‘with respect. to the drive shaft 72, while the remaining

20

25

30

35

portion of the conduit 76 past the elbow 80 lies parallel
to the drive shaft 72. This parallel portion of the
conduit 76 must be of a minimum length to ensure that the
jet of water formed by the apparatus 10 is expelled in a
direction perpendicular to circular plate 28 so that the
greatest .amount of pressure is exerted un the portion of
the body being massaged by the apparatus 10.

Both the drive shaft 72 and the nozzle 26 are attached
to the circular plate 28 by three screws 82, 84. Two of
these screws 82 are threaded directly through the circular
plate 28 into the drive shaft 72, while ‘the third szrew 84
is threaded through the plate 28 into an elliptical
extension 86 of the drive shaft 72. In the embodiment
described herein, the nozzle 26 1is attached to the
circular plate 28 at a point approximately 3gaincheg from
the center of the plate 28. Thus, the circle defined by
the rotation of the nozzle 26 is approximately seven
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inches in diameter. The diameter of the ci;cular plate
28, which is approximately eight inches in this
embodiment, is slightly smaller than the inside diameter
of the circular ring 16 to allow for rotation of the plate
28. As a result of this difference in diameters, when
attached to the tub 12 below the waterline, the apparatus
interior is filled with water during normal operation.
The presence of water inside the housing 18 does not
present a significant problem as a result of its f£fluid
friction exerted against the rotating nozzle 26 since the
speed of rotation is relatively slow.

A portion of the pressurized water introduced at the
supply port is used to rotate the drive shaft 72 and the
nozzle 26. To this end, the conduit 42 angularly formed
in the base 34 is connected to a drive nozzle 88, which is
connected to an elbow 89 integrally formed in the chassis
50. Referring now to Fig. 2, ‘the drive nozzle 88 is
directed at a water wheel 90 having a plurality of teeth
92 (e.g., ten teeth) about its circumference. Each of 'the
teeth 92 has a circular concave depression 94 formed
therein in order to increase the effective force exerted
by the water as it impacts the water wheel 90. The
relatively small diameter of the water wheel 90,
approximately three inches, allows it to be driven at a
high rate of speed so that rotational speed variations of
the water wheel 90 itself are minimized. The water wheel
90 is rotatably supported in place by an axle 96 which
extends through its center.

As shown in Fig. 5, the water wheel 90 is partially
enclosed by a water wheel housing 98 on the chassis 50.
The water wheel housing 98, which is generally in the
shape of a box having one edge surface removed to form an
open end, has a first generally square side face 100 and a
somewhat larger opposing side face 102 having a circular
aperture 104 (shown in Fig. 3) at its approximate center
to accommodate the passage of the axle 96 therethrough.
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The two side faces 100 and 102 are joined by a rectangular
face (not shown) perpendicular to the chassis 50 through
which the water wheel drive nozzle 88 passes and a
rectangular top face 106 parallel to the chassis 50.

Referring now to Fig. 3, the water wheel 90 is
situated in the interior of the apparatus 10 enclosed by
the housing 18. As a result, the open end of the water
wheel housing 98 1is in fluid communication with the
interior of the apparatus 10 so that no separate water
line is required to channel the water exiting the drive
nozzle 88 to the interior .of the apparatus 10.

The axle 96 which supports the water wheel 50 is
itself supported by a plastic mounting bracket 108 with
two upright extending arms 110. Each of these arms 110
has a circular aperture 112 therein through which the axle
96 passes. The apertures 112 are of a slightly larger
diameter so as to allow the axle 96 to freely rotate
within the mounting bracket 108. The mounting bracket 108
is fixed to the chassis 50 by a pair of bolts 114 which
extend through the mounting bracket 108 into a pair of
threaded holes 116 in the chassis 50.

Attached to the axle 96 between the two arms 110 of
the mounting bracket 108 is a helical gear 118. The
inside diameter of the helical gear 118 allows the axle 96
to be translated therethroﬁgh only under significant force
so as to effect a friction fit between the axle 96 and the
gear 118. The helical gear 118 has a threaded portion 120
and a flat portion 122. The total length of the gear 118
is slightly smaller than the space between the two arms

110 of the mounting bracket 108.

Referring now to Fig. 6, the helical gear 118 is
mechanically coupled to a generally cylindrical drive gear
124 attached to the drive shaft 72. The drive gear 124

.-consists of .a smooth portion 126 having a pair of threaded

35

holes 128 therein and a larger-diameter toothed portion
130. A pair of screws 132 are threadable into the holes
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128 8o that the screw ends firmly make contact with the
surface of the drive shaft 72 so that the drive gear 124
and the shaft 72 rotate together. The toothed portion 130
of the drive gear 124 contacts the threaded portion 120 of
the helical gear 118 so that the rotation of the gear 118
causes the drive gear 124, and in turn, the drive shaft 72
and the nozzle 26 to rotate.

The helical gear 118 and the cylindrical drive gear
124 together form a reduction gear assembly which causes
the drive shaft 72 to be rotated at a slower angular rate
than that of the water wheel 90. This reduction gear
assembly minimizes the transmission to the nozzle of any
speed variations of the water wheel 90 that occur despite
its relatively small diameter. In this embodiment of the
invention, the water wheel 90 completes approximately 60
revolutions for each revolution of the drive shaft 72.
Although the toothed portion 130 of the drive gear 124 is
illustrated as having only approximately 30 teeth for
purposes of simplicity, the gear 124 of this embodiment
actually has approximately 60 teeth. 0f course, many
different gearing ratios could be used.

Modifications and alternative embodiments o©of the
invention will be appareut to those skilled in the art in
view of the foregoing description. This description is to
be construed as illustrative only, and is for the purpose
of teaching those skilled in the art the best mode of
carrying out the invention. The details of the embodiment
described may be varied substantially without departing
from the spirit of the invention, and the exclusive use of
all modifications which come within the 8cope ©0f the
following claims is reserved.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A hydrotherapy apparatus for producing a rotating
jet of water, comprising:

a supply port;

a water wheel fluidly coupled to said supply poi
whereby water introduced at said supply port rotatably
drives said water wheel;

a nozzle connected to a plate at a point displaced
from the centre of said plate for producing a jet of
water in a direction substantially perpendicular to said
plate;

a drive shaft supporting said plate; and

a coupler for coupling said water wheel to said
e drive shaft whereby rotation of said water wheel induces
rotation of said drive shaft causing the rotation of said

‘eee plate and said nozzle at a substantially uniform angular
$eres rate, said angular rate being smaller than that of said

water wheel.

2. A hydrotherapy apparatus as claimed in Claim 1,
wherein said coupler comprises:

an axle extending through the centre of said water
wheel;

means for supporting said axle:;
: a helical gear attached to said axle having a
diameter substantially smaller than the diameter of said
water wheel, whereby said helical gear rotates with the
same angular rate as that of said water wheel; and

a circular gear attached to said drive shaft for
cooperating with said helical gear to rotate said drive
shaft at a slower angular rate than that of said helical
gear and said water wheel.

3. A hydrotherapy apparatus as claimed in Claim 2,

additionally comprising a housing partially enclosing

said water wheel.

920107,gjnspe.014,17074:cla, 10
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4. A hydrotherapy apparatus as claimed in Claim 3,
wherein the plane of said water wheel is perpendicular to

that of said circular gear.

5. A hydrotherapy apparatus as claimed in Claim 4,
wherein said water wheel has a plurality of teeth about
its circumference, said teeth having a plurality of
circular concave depressicans formed therein.

6. A hydrotherapy apparatus as claimed in Claim 5,
wherein a portion of said drive shaft has a conduit
formed therein, said conduit being fluidly coupled to
said supply port and said nozzle.:

e 7. A hydrotherapy apparatus as claimed in Claim 6,
wherein a portion of the water introduced at said supply
. port is used to drive said water wheel.

8. A hydrotherapy apparatus for producing a rotating
jet of water comprising:
a supply port; ‘
Tee a nozzle that produces a jet of water in a
substantially constant direction;
¢ a conduit for fluidly coupling said supply port to
said nozzle;
: a water wheel fluidly coupled to said supply port
whereby water intrnduced at said supply port rotatably

drives said water wheel; and
E a coupler that couples said water wheel to said
: nozzle to allow said nozzle to rotate in a circle having

a diameter substantially larger than the diameter of said
water wheel at a substantially uniform angular rate
different to the angular rate of rotation of said water
wheel, whereby the rotation of said water wheel induces
rotation of said nozzle.

9. A hydrotherapy apparatus as claimed in Claim 8,

920107,gjnspe.014,17074.cla,11
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wherein said coupler comprises a reduction gear assembly
which causes said nozzle to rotate at a rate slower than
that of said water wheel.

10. A hydrotherapy apparatus for producing a rotating
jet of water, comprising:

a supply port:;

a water wheel fluidly coupled to said supply port
whereby water introduced at said supply port rotatably
drives said water wheel:;

a nozzle fluidly coupled to said supply port for
producing a jet of water:;

a coupler for coupling said water wheel to said
nozzle whereby the rotation of said water wheel rotatably
drives said nozzle in a circular path to produce a
rotating jet of water, the diameter of said water wheel
being substantially less than the diameter of said
circular path; and

a housing surrounding said water wheel and said
nozzle within which said water wheel and said nozzle are

rotatably driven.

11. A hydrotherapy apparatus as claimed in Claim 10,
wherein the diameter of said water wheel is less than
one-half the diameter of said circular path.

12. A hydrotherapy apparatus as claimed in Claim 11,
wherein the diameter of said water wnheel is approximately
equal to three inches and the diameter of said circular
path is approximately equal to seven inches.

13. A hydrotherapy apparatus for producing a rotating
jet of weter, comprising:

a supply port;

a water wheel housing having an inlet port;

a water wheel within said housing, said water wheel
having a plurality of teeth about its circumference, said

920108,gjnspe.014,17074.cla, 12 !
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teeth having a plurality of circular concave depressions
formed therein;

an axle extending into said housing through an
aperture in said housing, said axle extending into the
centre of said water wheel thereby rotatably supporting
said water wheel;

means for rotatably supporting said axle;

a first conduit fluidly connecting said supply port
to said inlet port for supplying pressurised water from
said supply port to said inlet port to rotatably drive
said water wheel;

a helical gear attached to said axle whereby said
helical gear rotates at the same angular rate as that of
said water wheel;

a circular gear mechanically coupled to said helical
gear whereby said helical gear drives said circular gear
at a lower angular rate than that of said helical gear,
said circular gear being attached to a drive shaft;

a second conduit fluidly connected to said supply
port, said second conduit extending through a portion of
said drive shaft; ,

a nozzle connected to said drive shaft, said nozzle
having a third conduit formed therein in fluid
communication with said second conduit for producing a
jet of water, said nozzle having a first portion
extending radially outward from said drive shaft and a
second portion extending in a direction parallel to said
drive shaft;

a fastener for rigidly fastening said circular gear
to said drive shaft whereby said circular gear is not
rotatable with respect to said drive shaft; and

a rotatable plate fixably attached to said drive
shaft, said plate having an opening displaced from its
centre through which said nozzle passes, said drive shaft
rotatably driving said plate and said nozzle to cause the
jet of water produced by said nozzle to continuously
rotate through a circle.

920108,gjnspe.014,17074.cla, 13
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14. A hydrotherapy apparatus substantially as
hereinbefore described with reference to the accompanying

drawings.

DATED this 8th day of January 1992
Hydro Air Industries, Inc.

By Its Patent Attorneys

DAVIES COLLISON CAVE
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