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The present invention relates to 

showerheads. Al though including one ·.or more features 

genera.lly useful in shower heads, it pertains 

particularly to multi-mode showerheads having different 

5 .combinations ·of continuous spray and pulsating delivery. 

U.S. patent No. 3,762,648, issued October 2, 

1973, disclosed a showerhead which delivered a pulsating 

stream that could be varied from slow to fast, as 

distinguished from even earlier showerheads that 

10 delivered only continuous sprays which . might be 

adjustable to vary the pattern of delivery. U.S. patent 

No. 3,801,019, issued April 2, 1974, directed attention 

to- a· showerhead which allowed selectabili ty as between 

pulsCllting and continuous delivery. Its degree of 

15 adjustment was from a selection as between fast and slow 

pulsating delivery and a combination of pulsation 

together with continuous flow and a reduction ·in 

frequency of pulsation as the unit was adjusted toward a 

mode of all-continuous flow. U.S. patent Nos. 3,958,756 

20 and 4, 190, 207. described showerheads that had 

characteristic selection as between modes which 

basically are in the same sequence as in the aforesaid 

U.S. patent No. 3,801,019. Those patents were all based 

upon design and development over a period of time by the 

25 same assignee as that of the present application. 

That assignee, besides having very 

successfully participated in the marketplace for 

showel!'heads has continued its prior efforts in research 

and development with the result of the issuance of still 

30 further patents. For example, U.S. patent 4,303,201 

teaches the inclusion of a soft central spray pattern in 

addition to a more incisive outer spray pattern both 

combined with the availability of a pulsating flow. It 

further provides for adjustment to obtain difference 

35 from hard to soft in perception of the pulses, as felt 

on the skin of the user. At the same time, adjustments 

as between different combinations of the modes permit 
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variation in frequency of the pulsation. One mode 

available to the . user involves an outer spray pattern 

together with delivery of fairly-hard pulses, while 

another mode allows the delivery of slow pulses with a 

5 soft delivery and a still different mode allows the 

delivery of fast pulses with a soft characteristic. 

U.S. patent No. 4,398,669 has a still 

different combination of features. They include the 

delivery of either an outer spray o~ a central .spray, or 

10 a combination.of the two, together with the delivery of 

pulses which may. be fast or slow. A separate shutter 

element is required to achieve pulse perception at the 

skin of the unit. 

Still another patent is 4, 588, 130 which is 

15 directed to a showerhead that includes a different and 

new mode· of operation not presented in the showerheads 

of any the above patents. While it includes many of the 

beneficial features of those prior showerheads, it has 

the additional combination of a continuous spray with an 

20 associated slowly pulsating spray so as to yield a 

comfortable and desirable result as sensed on.the skin 

of the user. As with all of the other showerhead patents 

mentioned above, this further patent was assigned to the 

same assignee as is the present application. 

25 For the great majority of users, different 

ones of the aforegoing showerheads have been proved in 

use to be both enjoyable and beneficial as well as being 

reliable and yet reasonably economical. Some users, 

especially in certain limited geographic areas have, 

30 however, experienced ultimate difficulty in operation 

arising from the deposit of certain minerals on various 

surfaces of the showerhead. Those minerals arrive within 

the showerhead by way of the user's water system. Not 

only do such mineral deposits on the external front 

35 surface of the unit detract from an otherwise nice 

appearance but they tend to clog the orifices. Such 

clogging may lead to disruption in the desired spray 
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pattern and in some 0ases even to complete blockage of 

different ones of those orifices. 

It is, therefore, one general object of the 

present invention to prov·ide a new and improved 

5 showerhead in which such difficulties and di~advantages 

are overcome or at least greatly minimized. 

A related object of the present invention is 

to provide a new and improved showerhead in which a 

critical component of the showerhead in terms of spray 

10 formation may be easily removed from the showerhead for 

cleaning and restoration of free-flow through the 

different spray orifices. 

A correlated object of the present invention 

is to provide such a showerhead wherein the removal of a 

15 component for cleaning and its ultimate reattachment to 

the uriit may be accomplished without any opportunity for 

damage to other operative components of the unit. 

A different object of the present invention 

is to achieve a new and better component arrangement for 

20 selecting among the different modes of operation and for 

creating the pulsating sprays when selected. 

Another related object of the present · 

invention is to mold critical components of the 

showerhead from a specific material which has been 

25 discovered to be highly resistant to the formation of 

mineral deposits and with respect to which any such 

deposits may be removed with but minimal effort. 

A further object of the present invention is 

to provide a new and useful modular concept to achieve 

30 the formation of a showerhead which has a core valve 

assembly from which, with the addition of various 

components, the . -production of more than one product 

model can be achieved. 

A still further object of the present 

35 invention is to provide a new and improved showerhead 

which may emit a spray pattern configured generally in 

correspondence with·. the outline of the human body. 
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In accordance with one aspect of the present 

invention a showerhead has a circular array of outlet 

orifices defined by a plurality of longitudinal grooves 

circumferentially-spaced in succession around a 

5 cylindrical wall and a ring having a cylindrical lip 

overlying said grooves with said" ring being threadably 

secured to said showerhead by an annular member for 

10 

enabling temporary removal of said lip from said 

shower head for cleaning. 

In another aspect, a channel plate in said 

shower head has radially-spaced first and second nozzles 

individuaily selectable to effect driving an associated 

water-chopping turbine at different speeds. 

In .a further. aspect, ·a rotatable external 

15 · ·· control ring. is coupled · through an internal· swingable 

coritrol arm t6 a contiol plate ~he ~otational position 

of which determines the choice of spray . mode from the 

s~owerhead. 

20 

25 

invention, 

series of 

different 

axis as to 

shape~ 

In yet another aspect of the present 

· a showerhead has as one spray pattern a 

circularly-spaced outlets having individually 

outlet spacings and inclinations to a common 

configure the pattern generally into an oval 

The features of the present invention which 

are believed to be patentable are set forth with 

particularly in the appended claims. The organization 

and manner of operation of two specific embodiments of 

the invention, together with further objects and 

30 advantages thereof·, may best be understood by reference 

to the following description taken in connection with 

the accompanying drawings, in the several figures of 

which like numerals identify like elements, and in 

whi.ch: 

35 Figure · 1 is a cross-sectional view taken 

longitudinally through a showerhead · embodying the 

present invention; 

1ifMiii1ir : . 
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Figure 2A is an exploded isometric view of a 

portion of the showerhead of Figure 1; 

Figure 28 is an exploded isometric view of 

the remaining portion of the showerhead of Figure 1 

5 taken as a continuation of Figure 2A; 

Figure 3 is an exploded isometric view of an 

alternative portion of ·Figure. 2 to accommodate a 

different manner of mounting; 

Figure 4A is a front plan view of a 

10 component shown ·in Figures 2 and 3, Figure 48 is a 

cross-sectional view taken along the line 48-48 in 

Figure 4A and Figure 4C is a rear plan view of that same 

.component; 

Figure ·5A is·· a front plan view of another 

15 component· shown. in Figures 2 and 3·, Figure 58 is a 

cross-~ectional view taken along the line 58-58 in 

Figure 5A and Figure 5C is a rear plan view of the same 

component; 

Figure 6A is a front p·lan view of a further 

20 component shown in Figures 2 and 3, Figure 68 is a 

cross-sectional view taken along the line 68-68 of 

Figure 6A and, Figure 6C is a rear plan view of the same 

component; 

Figure 7A is a rear plan view of still 

25 another component of Figures 2 and 3, Figure 78 is a 

cross sectional view taken along the line 78-78 in 

Figure 7A and.Figure 7C is a front plan view of the same 

component; 

Figure 8 is a front plan view of yet another 

· 30 component shown. in figures 2 and 3; 

Figure 9 is an exploded isometric view of a 

first portion of an alternative embodiment of a 

showerhead; 

Figure 10 is. an exploded isometric view of 

35 the remaining portion of the showerhead of Figure 9 

taken as a continuation of Figure 9; 
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Figure 11 is a front plan view of a 

component shown in Figure 10 together with a graphical 

depiction of various angular relationships; and 

Figure 12 is a fragmentary cross-sectional 

5 view similar in part to Figure 1 but modified in 

accordance with the alternative embodiment of Figures 9 

and 10. 

With reference to Figures 1, 2A and 2B the 

various individual components are generally assigned 

10 nomenclature which is usually indicative of function. 

Thus, there is a nameplate 20, a spray cup 22, a spray 

ring 24, a pause insert 26 and a center spray plug 28 

all associated with an orifice cup 30. Internally is a 

turbine 32, a channel plate 34, a flow director 36 and a 

15 control plate 38. Beyond· the latter is an 0-ring 40, a 

connecting· tube 42, a control arm 44, a flow regulator 

46 and a seal 48. Also included is a detent ring 50, a 

control ring 52, a pivot ball 54, a base cone 56 and a 

filter screen 58 . 

. 20 Figures 2A and 2B illustrate a wall-mount 

version. This is intended to be threaded onto the end of 

the usuq.l plumbing pipe which projects outwardly from 

the wall above a bathtub or shower-stall floor. In the 

alternative hand-held version of Figure 3, pivot ball 54 

25 and base cone 56 are replaced by another 0-ring 60 

seated into one end of the handle 64 closed by a back 

cover 66. In an alternative, handle 64 and cover 66 are 

combined as molded by a co-injection process which 

produces finger-d~pressions on the front handle surface. 

30 The key-shaped outer end 70 of control arm 

44 is captivated in a· slot 72 in the back of control 

ring 52 so as to be swung .a limited distance when the 

control ring is rotated. The inner end 74 of control arm 

44 is secured on.a nub 76 of control plate 38. Control 

35 plate 38 is.thus rotatable so as to move its peripheral 

notch 78 successively over a plurality of different 

ports 80-85 in flow director 36 (Figures 6A-C). 

11iifi1mtr 
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Port 80 is merely a generally-central hole 

through direct.or 36. Ports 81-85 as viewed in Figure 6C 

are each in the form of an arcuate well having a 

distinctly shaped contour of bottom opening as depicted' 

5 with the corresponding number in Figure 6A. The 

respective different locations of those openings 

determine the flow path or paths served as defined by 

nested sleeves 90, 92 . and 94 which project forwardly 

from directo;r 36 in cooperation with sleeve 96 that 

10 projects to the rear from orifice cup 30 arid the outer 

body wall 98. of center spray 28 laterally through which 

are openings 100 that lead to pause insert 26. 

As best seen in Figure 1, other sleeve-like 

or circular-rib formations projecting from the different 

15 principal components serve to interfit different ones of 

the components. Thus the rear of orifice cup 30 nests 

within the forward inner wall of director 36 and 

rearwardly-projecting short sleeves on channel plate 34 

interfi t with forwardly-projecting sleeves on director 

20 36. A stepped rearward-sleeve on director 36 nests 

within a matching outer forward sleeve 

tube 42 with those sleeves preferably 

on connecting 

being welded 

together ultrasonically in captivation of control plate 

38 and o-ring 40. 

25 When notch 78 is over any given one of ports 

80-85, a flow path is created through the unit by 

corresponding passages so as to lead the water to 

respective ones of the different flow outlets. Water 

flowing in the flow path through port 82 to nozzle 

30 openings 110 in channel plate 34 drives turbine 32 at a 

first velocity, while when the flow path is from port 83 

to outer nozzles 112 the speed of turbine rotation is 

faster. As -with the shower heads in the older patents 

mentioned above, the water continuing forwardly from 

35 turbine 32 is caused to pulsate by reason of the gap 114 

in its shoe 116 so that the water pulses are emitted in 
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circumferential succession from the clusters of pulse 

spray outlets 118 in orif~ce cup 30. 

More particularly for the illustrated · 

embodiment, the port assignments are port 80 for the 

5 pause mode wherein a small water stream is emitted from 

central openings 120, port 81 for the center spray 

pattern from orifices 122 defined by grooves 124 on 

center spray plug 28, port 82 for slow pulses and port 

83 for fast pulses with both modes delivered from 

10 outlets 118 and port 84 for the outer spray from 

orifices 124. Port 85 is to allow, from the same valve 

assembly, flow to· the body spray outlet pattern 

described hereinafter. 

A central small opening 126 through director 

15 36 allows pressure bleed to permit tight seating of 

control plate 38. A series of arcuate wells 128 in the 

rear of director 36 serve merely as a molding relief. 

Similarly, succeeding ports 80-85 are additional wells 

129 which in this case have closed bottoms. To adapt the 

20 same core valve assembly for use with a still further 

flow pattern, one or more of wells 129 may be opened. 

Resilient detent ring 50 is captivated on 

the back of connecting tube 42 and located inside 

·control ring 52. As ring 52 is rotated, 

25 circumferentially-spaced outwardly-projecting nubs 130 

on detent ring 50 are detented successively in 

longitudinal grooves 132 for each of the different 

positions generally corresponding respectively to the 

series of ports in the flow director. This enables the 

30 showerhead to deliver the various different spray 

patterns selectively as graphically depicted in Figure 

8. 

More specifically as embodied herein, ports 

83 · and 84 are elongated while grooves 132 are equally 

35 spaced. That results in one detent for a combined outer 

spray and pulse mode and, after a mode for outer spray 
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alone, a combined outside spray and body spray when the 

latter mode is included .. 

On· the inner circumferential surface or wall 

· of spray cup 22 .. is a ·thread 134 ·which mates wi. th a 

5 corresponding thread 136 on the exterior circumferential 

surface of director' 36. Orifice cup 30 has a forwardly 

facing lip 138. Spray ring 24 is pressed over lip 138 so 

that its circumferentially-spaced series of alternating­

angle grooves 140 create a continuous-spray · c:l.rcular 

10 pattern· of orific·es. 124. Whenever mineral deposits or 

other contaminants begin to clog the outlet spray 

pattern, the user is able upon a mere twist to remove 

·spray cup 22 and spray ring·24 so as thoroughly to clean 

the surf ace of lip 138 as well as to remove all matter 

15 deposited in the spray-defining grooves 140. 

As best seen in Figure 1, the forward end.of 

spray cup or member.22 is in-turned or undercut to form 

a circular nub 142. Spaced axially to the rear toward 

thread 134 is a circular nub 144 that protrudes radially 

20 inward. From the radially outward exterior surface of 

spray ring 24 protrudes an axially spaced pair of 

circular ribs 146 and 148. which together nest between 

nubs 142 and 144 so that spray ring 24 is captivated 

within spray cup 22. When the user unthreads spray cup 

25 22 from orifice cup 30, spray ring 24 is pulled 

outwardly and removed from its operative position 

wherein grooves 140 overlie lip 138 • 

. In further minimization of the deposit of 

undesired matter, the material from which at least spray 

30 ring 24 and orifice cup 30 · are molded preferably· is an 

acetal copolymer as manufactured by Hoechst Celanese 

Corporation and sold under its trademark CELCON. 

Desirably all operative components in the flow path are 

molded of that same material because of its surface· 

35 resistance to deposits. 

The core valve assembly may be described as 

a multi.ported valve assembly which includes connecting 



10 

tube 42, flow director 36, ·control plate 38, control arm 

44, and one seal 40 between the control plate 38 and 

connecting tube· 42. The functional spray· patterns 

(modes) produced by the addition of various combinations 

5 of parts are·reviewed and listed below. 

1. The Pause mode: This mode of shower 

operation is designed to allow the user to reduce the 

flow of water without completely shutting off the unit. 

2. The Center Spray mode: This provides a 

10 concentrated spray pattern consisting of forty 

individual streams in the form of four concentric 

circles containing ten spray streams each. 

3. The Pulse (massage) mode: This mode is 

very similar to the slow massage mode in U.S. patents 

15 3, 801, 019 and 4, 190, 207. The primary difference is in 

the way the slower forced vortex is achieved without 

increasing the flow balance of the unit. This is 

described in detail below in the discussion of channel 

plate 34. 

20 4. The Turbo-Pulse (fast massage) mode: This 

mode is very similar to· the fast massage in U.S. patent 

4, 398, 669. The primary difference is in t:Pe way the 

forced vortex is achieved as also described in detail 

below in the discussion of channel plate 34. 

25 5. The Combination Pulse/Needle Spray mode: 

This mode is a blending of two modes with enough flow to 

each to give pleasing results while maintaining the flow 

. balance of the unit. The flow balance is achieved by 

precise features in flow director 36 at the properly 

30 indexed location that lines up with control plate 38 

opening 78 when positioned by external control ring 52. 

6. The Needle Spray mode: This mode is 

basically the same sixty-slot spray pattern as found on 

the showerhead of U.S. patent 4, 190, 207. Al though the 

35 diameter of the two thirty-slot concentric spray rings 

is smaller, the· angles of the slots remain the same -­

two degrees and five degrees angled outwardly. 
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7. The combination Needle . Spray /Body spray 

mode: ·This totally new· combination of spray patterns is 

meant to pr·oduce a soft blending of a new · Body Spray 

(described below) and the . old Needle Spray. Like the 

5 combination Pulse/Needle Spray, each spray receives 

enough flow to give pleasing results while maintaining 

the flow balance of the unit. The flow balance is 

achieved by precise features in flow director 36 at the 

proper indexed.location that lines up with control plate 

10 38 opening 78 when positioned by external control ring 

52. 

8. The Body Spray mode: This oval/full-body 

spray pattern is formed by multiple, angled slots of a 

sixty-slot spray pattern. The oval/full-body spray 

15 effect (as· opposed to circular concentric rings) is 

accomplished by· varying the slot angle on each of the 

fifteen slots in each of the four quadrants. to produce 

the desired effect. The desired pattern is. described at 

some ·optimum distance from . the face of the showerhead 

20 that would represent the average distance of the body 

during a normal shower sequence. 

The initial combination of components has 

been selected to produce· a pipe mount and a hand-held 

unit with modes 1 through 6 listed above. Many model 

25 variations could be produced by selecting various groups 

of modes; e.g. a four-mode unit consisting of modes 3 

through 6. In addition to having all of the different 

spray modes fully implemented in the specific embodiment 

of· Figures 1-8, the above discussed oval or body-spray 

30 mode is more fully included in the alternative 

embodiment of Figures 9 and 10. 

Other specific features include the 

reduction . in size (cross-sectional area) of the main 

valve chamber. ·This reduced size lowers the force 

35 developed by the back pressure created by the valving 

combination of control·· plate 38 and the exit ports of 

flow director 36 .. :This reduction in force creates a 
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stronger unit while maintaining a relatively large 

diameter face to produce a pleasing variety of spray 

patterns. 

· The unique placement and size of the main 

5 valve· chamber allows the shutter type valve to control 

the flow to various positions that can be directly 

ported into a wide variety of spray patterns. ·Control 

ring 52 is designed to limit the travel of control arm 

44 and, therefore, the number of spray modes that can be 

10 selected. 

The use of the direct ·connection between 

control plate 38· and control arm.44, which in turn is 

allowed to slide in keyed slot 72 in control ring 52, 

allows a mode indicator 149, which is molded into 

15 control ring 52, to always be indexed in a fixed 

rotational relationship to the completed unit assembly. 

This indexed relationship in turn ·allows mode indicator 

149 to be aligned with the graphical images that may be 

printed or molded onto other components of the assembly. 

20 These graphical images each depict a functional mode 

indicating to the user of the shower which position to 

set the mode indicator by rotating control ripg 52. 

The inclusion of the detent feature, which 

acts· in conjunction with the indexed locations of 

25 control ring 52 and resulting alignment with the 

graphical images, adds a tactile and audible feedback to 

the user when selecting the desired functional mode. 

This is accomplished with the addition of detent ring 

50. This component is designed in such a manner that it 

30 is affixed and keyed to the core valve assembly through 

notches 150 which mate with shoulders 152 on connecting 

tube 42 .. A plate 154 projects from the rear of 

connecting tube 42 to ride within an opening 156 defined 

in the rear wall of control ring 52 and formed ·to have 

35 oppositely-facing stops 158 to limit the extent of 

rotation of control ring 52. Consequently, rotational 
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movement of gap 78 in control plate 38 . likewise is 
. 

limited in extent. 

As mentioned above, detent ring 50 is also 

designed in such a manner that the raised semicircular 

5 protrusions or nubs 130 on the outer perimeter of the 

ring will align with corresponding semicircular grooves 

132 on the inside diameter of control ring 52. The 

action of detent ring 50 is such that as co~trol ring 52 

rotates the semicircular protrusions 130 of detent ring 

10 50 are pushed inward and result in the deflection of 

detent ring 50 in a spring-like manner. As control ring 

52 reaches the next indexed location, the semicircular 

protrusions of detent ring 50 are urged into the 

semicircular grooves on the inside diameter of control 

15 ring 52, which results in a physical snap action that 

can be felt by the user and an audible sound that gives 

20 

sensory reinforcement that the action is complete. 

The design of channel plate 34 as disclosed 

provides an improved method of achieving multiple 

turbine speeds while helping to maintain a constant 

volume of fluid flOw through the unit. As shown in the 

description of the functional spray modes, each 

pulsating massage mode is driven by its own set of 

jetted nozzles. Each set of jetted nozzles is placed on 

25 individual radial centerlines, thus impinging their flow 

and direction on the farced· vortex of the pulsed mode 

with a resulting difference in speed but relatively 

identical flows. The improvement over earlier designs is 

in the maintenance of a consistent pressure drop 

·30 controlled by the flow passage cross-sectional area 

while creating a. change in vortex speed solely by the 

.positioning of the jetted nozzles. 

Turning now more fully to the alternative 

embodiment shown in Figures 9 and 10, orifice cup 30 

35 remains the same as before and when assembled includes 

pause element 26 with its pulse spray outlets 120, 

central spray plug 28 the circumference of which defines 
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outlets 122 and pulsating spray outlets 118. Projecting 

· forwardly from orifice cup 30 again is lip 138 which 

forms one side o~ the continuous spray outlets 124. Also 

captivated internally are turbine 32 and channel pl.ate 

5 34. 

Flow director 160 internally is the same as 

flow director 36. It specifically includes ports 80-85 

and otherwise serves to define the different flow paths 

the same as previously shown and described. As before a 

10 single turn thread 136 is defined on the exterior 

circumferential surface of director 160 and port 85 

exits laterally to one side of that surface. 

Projecting radially outward from the same 

exterior surf ace are a pair of diametrically-opposed 

15 shoulders 162 about which further reference will be made 

later. An 0-ring 164 i~ seated at the rear on the 

exterior circumferential surface of director 160 

adjacent to its radially-projecting rear flange 166. 

Projecting axially forward from flange 166 at its 

20 periphery are a diametrically-opposed pair of lugs 168 

each presenting rearwardly a ramp 170 which also will be 

mentioned again later~ 

Also as before, flow director 160 is joined 

to connecting tube 42 whieh includes rearwardly-directed 

25 shoulders 152. Just vi sable to one side is the key­

shaped one end 70 of control arm 44. 

Seated from the rear on connecting tube 42 

is a control ring 174 in the . rear wall of which is a 

central opening 176 which defines as its circumferential 

30 limits stops 178 and to one side of which is formed a 

slot 180. Slot 180 as in the case of· slot 72 forms a 

. keyway in which rides outer end 70 of control arm 44. 

· Also as before, circumferentially distributed around the 

interior side wall of control ring 174 is a series of 

35 grooves 182 which in use cooperate with nubs 130 on the 

detent ring in the same manner as previously described. 

Formed inwardly into the circumferential wall 184 of 
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ring 174 are. a series of circumferentially-spaced 

notches 186 .· At least one pair of notches 186 are spaced 

apart circumferentially more than the circumferential 

spacing between others of the notches for a purpose 

5 which will appear later. 

Frictionally secured around control ring 174 

is a band 190 of a soft, resilient .material. Its 

exterior surface is · formed to define a circumferential 

succession of depressions 192 except at OJ:?e 

10 circumferential location wherein an outwardly projecting 

ridge 194 is defined. Together with a molded pointer 

196, ridge 194 serves in use as an indicator. 

Around the rear periphery of band 190 the 

thickness of the band tapers at 198 to an in-turned rib 

15 200. Circumferentially spaced around the forward 

internal periphery of band 190 are a circumferentially­

spaced series of ears 202. ·The pattern defined by the 

spacings of ears·202 is. the same as that defined by the 

spacings of notches 186. 

20 During assembly, band 190 is pressed into 

place around control ring 174 and oriented so that 

notches 186 interengage with ears 202. The locations of 

the respective patterns serve to place ridge 194 and its 

indicating arrow 196 in a fixed rotational position 

25 relative to slot 180. In turn, slot 180 fixes the 

relationship between the swinging of control arm.44 and 

the rotational _position of gap 78 in control plate 38 

which governs the selection of which spray pattern or 

patterns are operative at any given time. Projecting to 

30 the rear from near the periphery of ring 174 are a 

circumferentially-spaced series of posts 204 which serve 

to prevent band 190 from rubbing against base· cone 56 or 

handle 64. 

Mounted around orifice cup 30 when assembled 

35 is a spray ring 210 into the interior wall of which 

there is defined a circumferentially-spaced succession 

of grooves 212 which as before serve together with lip 
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138 to define continuous spray outlets 124. Formed 

laterally from the rear end into the wall of spray ring 

210 are a pair of diametrically-opposed notches 214 

which upon assembly are ·received upon shoulders 162 for 

5 the purpose of fixing the rotational alignment of the 

spray.ring. 

Circumferentially distributed around the 

exterior wall of spray ring 210 is another series of 

grooves 216. Projecting radially outward from ring 210 

10 are space-opposed pairs of closely-spaced tabs 218. The 

purpose of tabs 218 is to retain ring 210 within a 

surrounding collar 220 in the event that continued usage 

and perhaps excessive water pressure cause the ring to 

be urged forward. · 

15 Beginning in alignment with the space 

between one pair of tabs 218, the individual spacing 

between successive pairs of grooves or channels 216 

decreases for one-quarter of the length around ring 210 

after which that spacing again successively increases to 

20 the diametrically-opposite tabs 218. The same pattern is 

repeated on the opposite side of ring 210 · so that the 

spacing first decreases over another quadrant and then 

increases over a final quadrant. However, the degree of 

change is. not uniform. 

25 As shown in Figure 11, the preferred 

differences vary between four degrees with spacing at 

the tightest to. ten degrees as a maximum over sixteen 

different positions. At the same time, the angle of 

inclination of. each of these different grooves br slots 

30 relative to the axial direction: is preferably 

particularized in accordance with the following table: 

35 

ANGLE OF SLOTS 

A 2.75° 

B = 

c 
D 

1. 25° 

3.25° 

2.00° 
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·4.75c 

3.25° 

6.75° 

5.00° 

9.25° 

7.25° 

11. 25° 

9.00° 

13. 2!;5 ° 

10.75° 

14.75° 

12.00° 

spray ring 210 is mounted 

inside an annular element in the form of collar 220 from 

When assembled, 

15 which forwardly projects a lip 222 that when assembled 

overlies grooves 216 in definition of the oval-shaped 

body spray. That body spray is developed when control 

with port 85 from which 

into the space defined 
arm 44 is swung to align gap 78 

the water emerges and flows 

20 inside collar 220 in communication with the inner end of 

grooves 216. Defined on the inner end of collar 220 is a 

thread 224 .which. interengages with thread 136 ·on 

director 160. Thus, ·the user may disengage collar 220 

from director 160 and spray ring 210 may also be removed 

25 all for the purpose of cleaning. those parts including 

both sets of grooves 212 and 216. 

A radially-outward flange 226 at the rear of 

collar 220 includes a diametrically-opposed pair of 

notches 228 which,. when collar 220 reaches a fully 

30 sealed position with respect to 0-ring 164, are seated 

around lugs 168. Axially-spaced from front to rear on 

the outer surface of collar 220 are three circular ribs 

230, 232 and 234 except that short of complete closure 

rib 230 turns rearwardly at each of facing ends and 

35 crosses rib 232 to complete the definition with rib 234 

of an entryway 236. Outstanding from rib 234 at the rear 

end of entryway 236 .are a pair of tabs 238. Spaced 
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successively . along .rib 234 in each direction on each 

side of tabs 238 are additional tabs 240 and 242. ·Tabs 

242 are tapered downwardly across what would be .their 

upper corners .. remote from ribs 238. Diametrically 

5 opposed on rib 234 are another set of tabs 238, 240 and 

242 as a mirror image of the first set but there is in 

relation .to that set no additional entryway. 

Surrounding collar 220 is an indicia or 

nameplate cone 250 which carries in circumferential 

10 succession on its outer surface a series of images 258 

located in correspondence with the different spray modes 

as discussed above and as defined by the different 

possible positions of gap 78 relative to ports 80-85. 

Circumferentially spaced around the inner wall of cone 

15 250 is a series of axi.ally-oriented webs 252 sized to 

ride atop ribs 230, 232 and 234 upon assembly. All webs 

252 are the same except for one web 254 on the inner 

edge of which is formed a tongue 256 tapered at its rear 

end and sized to slide within entryway 236 in order 

20 rotationally to position display ring 250 and its images 

2 5 8 proper 1 y with respect to indicator 19 6 and spray 

mode selection. 

Tabs 238, 240 and 242 serve to supplement 

tongue 256 in pro.viding anti-rotational strength between · 

25 cone 250 and collar 220 so that slippage does not occur 

when collar 220 is unscrewed from ·director 160. Disposed 

on the inner wall of collar 220 is a short circular rib 

segment 244 which serves to supplement the equal 

distribution of water flow to grooves 216. 

30 The radial side of notches 228 corresponding 

to the side of lug 168 toward which tapered surface 170 

declines also is tapered. Thus, lugs 168 serve as a stop 

upon tightening but the two tapered or slanting.surfaces 

cause flange 226 to be pried outwardly free of lugs 168 

35 as the user begins . to rotate collar 220 in a counter­

clock wise direction as viewed from the front. 

Preferably, the feature afforded by notches 228 and lugs 
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168 is also incorporated into cone 22 and director 36 of 

the first embodiment~ Moreover, flow director 36.may be 

exactly the same as £:low director 160. 

Spaced inwardly from the nose 260 of cone 

5 250 on a rearwardly-directed inner surf ace is an inward 

circula~ rib 262 in which is formed a space-opposed pair 

of gaps 264. These serve the molding process by 

providing space for gates. A short rib 270 projects 

axially to the rear on the outer surface of spray ring 

10 210 beyond grooves 216. It serves the molding process as 

a thicker place for a gate. 

Present day molding techniques have evolved 

to enable reasonably precise formation of slots or 

grooves 216 in satisfaction of the intergroove spacings 

15 depicted in Figure 11 and the angles of inclination 

relative to the axial direction set f,orth in the table 

above. Nevertheless, thO$e spacings and angles need only 

be approximated in order to achieve a generally oval 

shape of the spray pattern out in front of the 

20 showerhead ·where the user is located. 

Grooves 216 together with lip 222 define 

channels which are distributed around a circular array. 

That array may be represented as having an interchannel 

spacing which generally decreases in each direction from 

25 a diametrically-opposed pair of reference points which 

correspond to the spaces between tab pa.i,rs 218. The 

decrease continues for a circular quarter of the array 

circumference. Also over each circular quarter, the 

individual angles of inclination relative to the axial 

30 direction of the channels generally increases away from 

the reference points. The result is to define a spray 

pattern of oval shape at.a short distance in front- of 

the showerhead. 

The successive spacings and angles of 

35 inclination of the different ones of grooves 216 in 

spray ring 210 in this case ·serve to define two distinct 

oval spray patterns with one having a slightly greater 
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degree of divergence away from the axis than the other .. 

As is the case with the inner continuous spray defined 

by grooves 212, the generation by grooves 216 of two 

s·uch patterns of similar. divergence appears to the user 

5 as one pattern of increased thickness as compared with 

having but one actual pattern. Nevertheless, when 

desired there may be but one pattern generated to define 

a sharper oval pattern at the body of the user or there 

may be the. generation of three specific patterns to 

10 define an even thicker oval pattern as sensed by the 

user. In any case, the combined effect of the varying 

inclinations and spacings is to produce an overall spray 

pattern spaced out in front of the showerhead by a 

distance of approximately three feet which is oval or 

15 elliptical in shape. This is why that mode of operation 

has been referred to as the body mode. 

While particular embodi_ments of the present 

invention have been shown and described, and various 

modifications and alternatives have been mentioned, it 

20 will be obvious to those skilled in the art that changes 

and modifications may be made without departing from the 

invention in its broader aspects. Therefore, the aim in 

the appended claims is to cover all such changes and 

modifications as fall within th~ true spirit and scope 

25 of that which is patentable. 

limli1i1i1R 



5 

21 11111111111111111111111111 1111 
* C L M S * 

CLAIMS 

1. In a showerhead including a housing 

having a water inlet and a water outlet spaced-from said 

inlet along a water flow path with said outlet being 

defined by a circular array of or if ices spaced in 

succession one after another, said outlet comprising: 

a circular array of channels in def ini ti on 

of said orifices ·with an interchannel· spacing in· said 

array generally decreasing ·from a diametrically-opposed 

10 pair of reference points in each direction progressively 

for a circular quarter of . the array circumference and 

the individual . angles of inclination relative to the 

axial direction of said channels generally increasing 

from said reference points over said quarters as to 

15 define a spray pattern of oval shape at a predetermined 

distance in front of said show·erhead. 

2. A showerhead according to claim 1 which 

further includes: 

a cylindrical member having a radially 

20 outward exterior surface; 

an annular element having a radially ·inward 

interior surface; 

said circular array of channels being 

oriented to lie in an axial direction and formed into 

25 one of said surfaces; 

and a cylindrical lip projecting in the 

axial direction from the other of said surf aces to cover 

said channels in definition of said orifices. 

3. A showerhead according ·to claim 2 which 

30 further comprises: 

a cylindrical body having a radially outward 

exterior surface; 

another cylindrical lip projecting in the 

axial direction away from and beyond the outer periphery 

35 of said body; 

a ring having inner and · -outer surfaces 

disposed coaxially around said other lip; 
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a circular array of grooves oriented to lie 

the axial direction and formed into said inner surface 

in a position to be covered by said other lip in 

definition of anothe·r circular array of orifices spaced 

5 in succession one after another; 

said first-mentioned array of channels being 

oriented to lie in the axial direction and formed into 

said outer surface of said ring; 

a collar d~sposed coaxially around said 

10 ring; 

and said first-mentioned cylindrical lip 

projecting .in the axial direction away from and beyond 

the inner periphery of said collar in a position to 

cover. said first-mentioned a_rray of channels in 

15 definition of said.first-mentioned array of orifices~ 

20 

4. A showerhead according to claim: 1 which 

further comprises: 

a cylindrical body having a radially outward 

exterior surface; 

a ring disposed around said body with said 

ring having a radially inward interior surface and a 

radially outward exterior wall; 

said circular array of channels including a 

circular array of grooves oriented to lie in an axial 

25 direction and formed into one of said inward interior 

surface and said wall; 

30 

a cylindrical · 1ip projecting in the axial 

direction to cover said grooves in definition of said 

channels; 

and a collar disposed coaxially around said 

ring. 

5. A· showerhead according to claim 4 which 

further includes a first thread formed on said exterior 

surface; 

35 and a second thread formed on said collar 

and ma table with said first thread to removably mount 
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said ring on said body with said lip covering said 

channels.· 

6 . A showerhead according- to claim - 1- which 

further includes a cy_lindrical body having a radially 

5 outward_ exterior surface; 

a ring disposed _ around said body with said 

ring having a radially inward interior surface and a 

radially outward exterior wall; 

a circular array of grooves oriented to lie 

10 in an axial direction and formed into one of said 

surfaces; 

a first cylindrical lip projecting in the 

axial direction away from and beyond the other of said 

surfaces to cover said grooves in definition. of .another 

15 array of orifices; 

a collar disposed coaxially around said ring 

and having a radially inward interior wall; 

said circular array of channels being 

oriented to - lie in an axial direction and formed into 

20 one of said walls; 

and a second cylindrical lip projecting in 

the axial direction away from and -beyond the other of 

said walls to cover said channels in definition of said 

first-mentioned array of orifices. 

25 7. A showerhead according to claim 6 which 

further includes: 

a first thread formed on said exterior 

surface; 

and a second thread formed on said interior 

30 wall and ma table with said first thread -to removably 

mount said collar on said body with said lips covering 

respective ones of said grooves and channels. 

8. A showerhead according to claim 6 which 

further includes: 

35 a flow director in said housing through 

·which water flows into a selected one of respective 
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subpaths individually continuing into a corresponding 

one of· said.orifice arrays; 

a control plate in said housing rotatable to 

select between·said subpaths; 

5 a control arm in said housing secured at one 

end to said control plate to rotate said control plate 

upon swinging movement of the other end of said arm 

about said one end; 

and a control ring mounted around the 

10 exterior of said housing for rotation and coupled to 

said other end of said control arm to swing said other 

end as said control ring is rotated. 

15 

9 . A showerhead according to claim 8 which 

still further includes: 

a display ring mounted on the exterior of 

said housing adjacent to said control ririg and having a 

circumferentially-shaped plurality of graphic symbols 

corresponding to respective ones of said orifice arrays; 

and an indicator located on said control 

20 ring adjacent to said display ring and movable thereby 

into alignment with different ones of said symbols in 

correspondence with the selection among said subpaths . 

10. A showerhead according to claim 6 in 

which said body, said ring and said collar all are 

25 molded from an acetal copolymer. 

. 30 

11. A showerhead according to claim 1 in 

which said water outlet further includes a 

circumferentially-spaced plurality of orifice openings 

and a distributor in said flow path which comprises: 

a turbine rotatable about an axis in said 

flow path and defining a gap delivering water to 

successive ·ones of said openings as said turbine 

rotates; 

at least one first nozzle in said path and 

35 through which water flows in development of a force 

.urging said turbine to rotate with said first nozzle 
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being spaced radially outward a first distance from said 

axis; 

at least one second nozzle in said path and 

through which water flows in development of a force 

5 urging said turbine and to rotate with said second 

nozzle being space radially outward from said axis a 

second distance greater than said first distance; 

and an adjustable director assembly in said 

flow path upstream from said nozzles to direct said 

10 water selectively as between .said first and second 

nozzles. 

12 . A showerhead according to claim 9 in 

which the radially inward surf ace of said control ring 

has a plurality of circumferentially-spaced axia1·1y-

15 oriented groo~es -and which further includes a resilient 

detent ring secured to said flow director and having a 

series of outwardly-facing circumferentially-spaced nubs · 

detentable in different ones of said grooves in 

correspondence with selection of different ones of said 

20 subpaths. 


