United States Patent (9]

a1 3,892,363

Hilger (451  July 1, 1975
y i,
[54] ATTACHMENT FOR HYDROTHERAPY 3,739,983 6/1973  JoussOn...........ccovieeninnn 239/101
BATH 3,776,460 12/1973  Fichter 239/101
3,810,465 5/1974  Lambert ... 128/66
[75] Inventor: Ronald O. Hilger, Elmhurst, Il
[73] Assignee: Associated Mills, Inc., Chicago, 1L Primary Examiner—M. Henson Wood, Jr.
. Assistant Examiner—John J. Love
(22) Filed: Aug. 5, 1974 Attorney, Agent, or Firm—Molinare, Allegretti, Newitt
[21] Appl. No.: 494,403 & Witcoff
{521 US.CL ... 239/590; 239/101; 128/66 [57] ABSTRACT
(517 Emt. Clooo BGSb 1/08 . . .
. The improved nozzle assembly disclosed discharges a
(581 Fleldegf,Ssge;rcsl;;ans.é.(.). 233/5011’2;?224: ;256,65360'; pulsating stream of water without the use of any me-
’ i ’ e T chanical, moving parts. The nozzle assembly is de-
(56] References Cited signed for usage with a hydrotherapy bath and affords

UNITED STATES PATENTS

3,684,176 8/1972 Hruby, Jro......... 239/101

a soothing and relaxing water massage action.

8 Claims, 3 Drawing Figures




3,892,363

PATFHTERJUL T 1973




3,892,363

1
ATTACHMENT FOR HYDROTHERAPY BATH

BACKGROUND AND SUMMARY OF THE
INVENTION

The present invention relates to an improved pulsat-
ing nozzle assembly, and more particularly, to an im-
proved pulsating nozzle assembly for use with a hydro-
therapy bath.

For a number of years, hydrotherapy baths have been
utilized to provide a water massaging action for relief
of minor body aches and pains. Heretofore, a continu-
ous stream of water has been discharged from the
pump of the hydrotherapy bath to afford this massaging
action. Nevertheless, it has been recognized that a dis-
charge consisting of a pulsating stream of water might
afford a beneficial massaging action with respect to
certain types of minor muscular aches and pains. Noz-
zle assemblies, utilizing a variety of different arrange-
ments and types of mechanical moving parts and capa-
ble of converting a continuous stream of water into a
pulsating stream, have been available. However such
nozzle assemblies have not come into common usage
with hydrotherapy baths because of their relatively
high manufacturing cost and because of problems with
their reliability when utilized in a whirlpool bath envi-
ronment.

I have discovered, through experimentation, an im-
proved nozzle assembly which, when connected with
the continuous stream discharge of a hydrotherapy
bath pump, provides a pulsating stream of water that
affords a soothing, relaxing and beneficial water mas-
saging action. This improved nozzle assembly includes
a tubular handle, a tubular nozzle head and a frustro-
conical cap member, all of which can be made of
molded plastic. The assembly does not include any me-
chanical, moving parts, and thus, can be manufactured
relatively inexpensively. Moreover, since the improved
nozzle assembly does not employ any mechanical, mov-
ing parts, there is virtually nothing to wear out or to be
repaired, and therefore, the improved assembly has a
relatively long, trouble-free “life” expectancy.

I am not certain as to why my improved nozzle as-
sembly is able to provide a pulsating discharge stream.
Based on experimentation, [ believe, however, that the
design of the nozzle head and the arrangement of the
cap member and handle with respect to the nozzle head
causes turbulence in the nozzle head which, in turn, re-
sults in the pulsating discharge. More specifically, the
nozzle head is a tubular member which is attached, at
one end thereof, to the tubular handle. The central lon-
gitudinal axis of the nozzle head is disposed at an acute
angle, preferably approximately 35° with respect to the
central longitudinal axis of the handle. The frustro-
conical cap member is attached to and closes the other
end of the nozzle head. The cap member includes a
truncated, conical side wall, a circular end wall, which
closes the smaller diameter end of the side wall and
which includes a central discharge aperature therein,
and an annular base which extends radially outwardly
from the larger diameter end of the conical side wall
and which is attached to the other end of the nozzle
head. The cap member is disposed within the nozzle
head so that its end wall is within the nozzle head and
projects toward the one end of the nozzle head and so
that an annular space, having a generally trianguiar
cross-section, is defined between the conical side wall
and the nozzle head. Experimentation has shown that
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the stream of water flowing through the handle is di-
rected into this annular space where it there divides
and flows around and out of the annular space back
into the portion of the nozzle head adjacent to the one
end thereof. As a result of the turbulence thus caused,
a pulsating discharge stream is emitted from the nozzle
head through the central aperature in the end wall of
the cap member.

In view of the foregoing, it is a primary object of the
present invention to provide an improved liquid nozzle
assembly which, without the use of any mechanical,
moving parts, affords a pulsating discharge stream.

Another object of the present invention is to provide
an improved nozzle assembly of the type described
which may be utilized with a hydrotherapy bath to pro-
vide soothing, relaxing and beneficial pulsating water
massaging action to muscular aches and pains.

These and further objects and advantages of the pres-
ent invention will become apparent from the following
description of the preferred embodiment of the inven-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a vertical, cross-section view of the pre-
ferred embodiment of the improved nozzle assembly of
the present invention.

FIG. 2 is a view taken along the line 2—2 of FIG. 1
illustrating one end of the cap member of the improved
nozzle assembly of the present invention.

FIG. 3 is a view taken along the line 3—3 in FIG. 1
illustrating the other end of the cap member of the im-
proved nozzle assembly of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to FIG. 1, the improved nozzle assem-
bly of the present invention is shown generally at 11.
This assembly 11 comprises a handle 13, a head 15 and
a cap member 17,

The handle 13 is made of a molded plastic, such as
ABS Marbon Cycolac, T grade, and includes a tubular
side wal! 19 which defines a liquid flowpath 20 through
the handle from its one end 21 to its other end 23. The
central longitudinal axis 25 of the handle 13 is a
straight line and is coaxial with the central longitudinal
axis of the liquid flowing through the flowpath 20 of the
handle 13. An outer peripheral groove 27 is molded in
the end 21 of the handle 13 and is adpated to receive
a mating, inner peripheral ridge formed in the coupling
portion of the distal end of a flexible hose, not shown.
This hose is utilized to connect the handle 13 with the
discharge outlet of a hydrotherapy bath pump, not
shown, so that the continuous stream of water dis-
charged from this pump will flow to and through the
flowpath 20 in the handle.

The nozzle head 15 comprises a tubular, side wall
member 29 made of molded plastic, such as ABS Mar-
bon Cycolac, T grade. The central longitudinal axis 31
of the tubular side wall member 29 is a straight line.
One end 33 of the side wall member 29 is open.

An elbow-like connecting portion 35 is molded inte-
grally on the other, opposite end of the side wall mem-
ber 29, although, of course, the head 15 and portion 35
could be separate parts that are joined together as for
example, by solvent welding. The central longitudinal
axis 37 of the connecting portion 35 is coaxial with the
axis 25 of the side wall member 19. These axes 25-37



3,892,363

3

intersect and form an acute angle A with the axis 31 of
the nozzle head 15. Preferably angle A is 35° A liquid
flowpath 39 is defined through the connecting portion
35 and its central longitudinal axis is coaxial with the
axis 37 and thus, with the axis 25. The distal end of the
connecting portion 35 is attached, as for example, by
solvent welding, to the end 23 of the handle 13 so that
a continuous, straight and substantially uniform diame-
ter liquid flowpath 20-39 is defined in the handle and
connecting portion.

The cap member 17 is generally frustro-conical and
is made of molded plastic, such as ABS Marbon Cyco-
lac, T grade. The cap member 17 includes a truncated,
conical side wall 41 which forms an angle B with the
vertical. Preferably the angle B is 30° An integrally
molded circular end wall 43 closes the smaller diameter
end of the side wall 41. A circular, central liquid dis-
charge aperature 45 is molded in the end wall 43 so
that the central longitudinal axis of the aperature 45 is
coaxial with the center of the end wall and with the axis
31 of the nozzle head 15 when the cap member is
mounted in head 15 as hereinafter described.

A generally annular, integrally molded base member
47 extends about and radially outwardly from the
larger diameter end of the side wall 41. The annular
base 47 is attached, as for example, by solvent welding,
to and closes the end 33 of the tubular, side wall mem-
ber 29.

When the cap member 17 is mounted in head 15, as
shown in FIGS. 1-3, the end wall 43 of the cap member
17 is disposed within the side wall member 29 and
projects toward the connecting portion 35. The end
wall 43 is disposed in a plane that is perpendicular to
the axis 31 of the side wall member 29 and that is lo-
cated approximately midway the end of the side wall
member 29. Preferably, the plane of the end wall 43 is
located at a point, between 40 to 50% of the distance
from the end 33 to the other end of the side wall mem-
ber 29.

An annular space or volume 49 is defined between
the portion of the side wall member 29 adjacent to the
end 33, the conical side wall 41, the annular base 47
and a plane including the end wall 43. The annular
space 49 has a generally triangular cross-section, in a
plane parallel to the axis 31 of the handle 15, and is in
communication with the remaining interior of the head
15.

When the end 21 of the handle 13 is connected, via
a flexible hose, with the outlet of a pump, such as is
used with a hydrotherapy bath, a continuous stream of
water, under pressure, flows through the flowpath 20 of
the handle 13. This stream of water continues flowing
interruptedly through the connecting portion 35 of the
head 15. This stream next flows through the head 18,
along and aligned with the axes 25-37, as extended,
until it intersects the annular space 49. The water
stream then impinges, as a stream, upon the side wall
29 at a spot indicated at 51. The arrow, as indicated at
53 in FIG. 1, diagramatically illustrates the water
stream as it approaches and impinges upon the spot 51.
Thereafter, the water stream divides; the major por-
tions flowing around the annular space 49, i.e. around
the conical side wall 41. Nevertheless water is continu-
ously also flowing back into the portion of the interior
of the head 15 which is not within the annular space 49.
Arrows, as indicated at 55 in FIGS. 1 and 3, diagramati-
cally illustrate, generally, the flow pattern of the por-
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4
tions of the water stream after its impingement upon
the spot 51. The turbulence in the head 15 caused by
this flow pattern results i a pulsating stream of water
being discharged from the head 15 through the apera-
ture 45.

A nozzle assembly embodying the present invention
has been constructed and has proved to function satis-
factory. In this nozzle assembly, the handle 13 is 5.5
inches in length, and the diameter of the flow path 20
adjacent to the end 23, is 1.18 inches. The tubular, side
wall member 29 of the head 15 is 2.125 inches in length
and its diameter gradually enlarges until it is 2.20
inches at the the end 33. The angle A between the axis
31 and the axes 25-37 is 35°

The distance between the end wall 41 of the cap
member 17 and the inside surface of the annular base
47 is 0.993 inches. The diameter of the circle formed
at the intersection of the planes of the conical side wall
41 and the annular base 47 is 1.98 inches. The maxi-
mum, external diameter of the cap member is 2.43
inches. The angle B, which the side wall 41 forms with
the vertical, is 30°. The discharge apcrature 45 has a
diameter of 0.50 inches. A pulsating stream of water is
discharged from this nozzle assembly when it is con-
nected with a pump pumping at a rate of 40 gallons per
minute (at approximately 8 p.s.i.).

In conclusion, it should be noted that while a pre-
ferred embodiment of the present invention has been
described above, obvious modifications to the im-
proved pulsating nozzle assembly 11 could be made.
Therefore, the specific embodiment described herein-
above is to be considered in all respects as illustrative
and not restrictive, the scope of the present invention
being indicated by the appended claims rather than the
foregoing descriptions, and all changes that come
within the meaning and range of equivalency of the
claims are, thus, intended to be embraced therein.

What is claimed is:

1. An improved pulsating nozzle assembly for acque-
ous liquid being pumped under pressure by a liquid
pump, comprising:

handle means including a first tubular side wall which

has a first end and a second end and which defines
a first, liquid flowpath therethrough from the first
end to the second end, with the longitudinal axis of
the first tubular side wall constituting a straight line
and with the longitudinal axis of the first tubular
side wall constituting the centerline of the first liq-
uid flowpath;

means adjacent to the first end of the first tubular

side wall for connecting said first liquid flowpath
with the outlet of the liquid pump;

nozzle head means including:

a second tubular side wall which has a first end and
a second end, with the longitudinal axis of the
second tubular side wall constituting a straight
line; and

means, including a third tubular side wall, for inter-
connecting the second end of the first tubular
side wall with the first end of the second tubular
side wall, the interconnection means defining a
second liquid flowpath therethrough, with the
longitudinal axis of the third tubular side wall
constituting a straight line and being substantially
coaxial with the longitudinal axis of the first tu-
bular side wall, and with the longitudinal axis of
the second tubular side wall intersecting, at an
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acute angle, the longitudinal axes of the first and
third tubular side walls;
frustro-conical cap member including a truncated,
conical side wall having a first end and a second
end, a circular end wall at and closing the first
end of the conical side wall and an annular base
extending radially outwardly from the second
end of the conical side wall, with the mean diam-
eter of the annular base being less than the diam-
eter of the second tubular side wall, adjacent to
its second end, and being greater than the diame-
ter of the end wall of the frustro-conical cap
member;
an aperature formed in the end wall of the frustro-
conical cap member, with the axis of the apera-
ture being coaxial with the longitudinal axis of
the second tubular side wall and with the center
of the end wall,
means for attaching the annular base of the frustro-
conical member with the second end of the sec-
ond tubular side wall so that the frustro-conical
member is disposed within the second tubular
side wall, with the end wall of the frustro-conical
member projecting toward the first end of the
second tubular side wall, so that an annular
space, having a generally triangular cross-
section, is defined between the annular base wall,
the second tubular side wall and the conical side
wall of the frustro-conical member, and so that
the longitudinal axis of the first tubular side wall,
as extended, is intersecting of this annular space.
2. The improved pulsating nozzle assembly described
in claim 1 wherein the angle between the longitudinal
axis, as extended, of the first tubular side wall and the
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longitudinal axis of the second tubular side wall is ap-
proximately 35°

3. The improved pulsating nozzle assembly described
in claim 1 wherein the end wall of the frustro-conical
member is disposed in a plane which is perpendicular
to the longitudinal axis of the second tubular side wall
portion and which is located approximately midway be-
tween the first and second ends of the second tubular
side wall.

4. The improved pulsating nozzle assembly described
in claim 1 wherein the angle, from the vertical, of the
conical side wall of the frustro-conical cap member is
approximately 30°

5. The improved pulsating nozzle assembly described
in claim 2 wherein the end wall of the frustro-conical
member is disposed in a plane which is perpendicular
to the longitudinal axis of the second tubular side wall
portion and which is located approximately midway be-
tween the first and second ends of the second tubular
side wall.

6. The improved pulsating nozzle assembly described
in claim 2 wherein the angle, from the vertical, of the
conical side wall of the frustro-conical cap member is
approximately 30°

7. The improved pulsating nozzle assembly described
in claim 3 wherein the angle, from the vertical, of the
conical side wall of the frustro-conical member is ap-
proximately 30°

8. The improved nozzle assembly described in claim
7 wherein the angle between the longitudinal axis of the
first tubular side wall, as extended, and the longitudinal
axis of the second tubular side wall protion is approxi-

mately 35°.
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