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57 ABSTRACT 
A spray nozzle or showerhead is operable to selec 
tively discharge a continuous spray, a cyclically inter 
rupted pulsating spray of adjustable frequency of pull 
sation or a combination of the two sprays in which the 
proportion of the pulsating spray to continuous spray 
may be controllably varied. The nozzle housing is 
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formed with two separate groups of discharge orifices. 
First and second flow passages extend through the 
housing between the housing inlet and one group of 
orifices via a rotary valve, while a third flow passage 
bypasses the rotary valve and extends from the hous 
ing inlet to the other of the two groups of orifices. 
Flow through the first flow passage impinges on blades 
mounted on the rotary valve to drive this valve in rota 
tion at speeds dependent on the magnitude of flow 
through the first passage. Rotation of the rotary valve 
cylically interrupts flow to the first group of orifices to 
cause a pulsating spray to be discharged from the first 
group of orifices at a frequency of pulsation depen 
dent upon the rotary speed of the rotary valve mem 
ber. A shutter type valve operable from the exterior of 
the housing can be positioned to permit flow only 
through the first passage to discharge an all-pulsating 
spray of maximum frequency or to permit flow only 
through the third passage to discharge an all 
continuous or nonpulsating spray. The shutter valve 
further is movable over a first range of movement 
through which the third passage is progressively closed 
as the first passage is progressively opened to vary the 
proportion of pulsating to nonpulsating spray dis 
charge and to increase the pulsation frequency as the 
pulsating portion of the spray is increased. Over a sec 
ond range of movement of the shutter valve, the first 
passage remains fully open while the second passage 
opening is varied between a fully closed and fully open 
position. Over this second range of movement of the 
shutter valve, the third passage is blocked at all times 
so that an all-pulsating spray is discharged and the fre 
quency of pulsation of this latter spray is varied in ac 
cordance with the amount by which the second pas 
sage is opened. 

12 Claims, 11 Drawing Figures 
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SPRAY NOZZLE 

REFERENCE TO RELATED APPLICATION 

This application is a continuation-in-part of a com 
monly owned copending application Ser. No. 264,959, 
filed June 21, 1972, now U.S. Pat. No. 3,762,648, an 
invention of ourselves jointly with Siegmund Deines 
and Clarence J. Hickman. 

BACKGROUND OF THE INVENTION 

In the aforementioned application Ser. No. 264,959, 
there is disclosed a spray nozzle or showerhead opera 
ble to discharge a cyclically interrupted or pulsating 
spray in which the frequency of the pulsating spray may 
be varied over a given range in the face of a constant 
pressure in the supply of water to the showerhead. As 
explained in greater detail in application Ser. No. 
264,959, the pulsating spray produces a massaging ef 
fect, on striking the body of a person using the shower 
head, which in most instances is found to be quite stim 
ulating. In the showerhead of application Ser. No. 
264,959, two internal flow passages are provided, 
water flowing through one flow passage driving a rotary 
valve member in rotation at a rate dependent upon the 
rate of flow of water through this passage. Water flow 
ing through the other passage does not contribute to 
the rotary speed of the valve. The valve, upon rotation, 
cyclically blocks the discharge orifices so that a pulsat 
ing spray is discharged, the frequency of pulsation 
being dependent upon the rate of rotation of the valve 
member. The frequency of pulsation is thus dependent 
upon the supply pressure and, for a constant supply 
pressure, can further be varied by adjustably opening 
or closing the second flow passage to effectively vari 
ably reduce the pressure of flow through the first pas 
sage. By varying the supply pressure and the amount of 
opening of the second passage, a wide range of pulsa 
tion frequencies can be achieved. 
While in most instances users are able to adjust the 

showerhead of application Ser. No. 264,959 to achieve 
a pleasant massaging action, that showerhead is capa 
ble of discharging only a pulsating spray. This feature 
is in some cases undesirable. For example, persons may 
prefer to have a pulsating spray available at the begin 
ning or end of the shower with a gentle continuous 
spray available at other times. Other persons are highly 
sensitive to the pulsating action of the spray and would 
prefer to have a nonpulsating spray, thus creating a 
problem in families where some members prefer the 
pulsating spray while other members do not. 
The present invention is thus especially directed to 

the provision of a pulsating showerhead which, in addi 
tion to the features of the showerhead of parent appli 
cation Ser. No. 264,959, possesses the capability of dis 
charging a continuous or nonpulsating spray and fur 
ther provides the possibility of a spray which combines 
both pulsating and nonpulsating streams and in which 
the proportion of the pulsating to nonpulsating streams 
can be varied at will. 

SUMMARY OF THE INVENTION 

The showerhead of the present invention includes a 
housing having an inlet at one end and an end plate at 
its opposite end through which a first group of orifices 
extend, the first group of orifices being arranged in an 
annular pattern concentric with the central axis of the 
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2 
housing. Grooves in the housing form a second group 
of orifices which extend around the periphery, of the 
end wall in a circular pattern. A rotary valve member 
is supported upon the inner surface of the end wall and 
formed with a segmental shaped valve port located so 
that a portion of the first group of orifices are covered 
by the valve member at all rotary positions of the valve, 
while the remaining portion of the first group of orifices 
are aligned with the valve port. Rotation of the valve 
member thus cyclically covers and uncovers the indi 
vidual orifices of the first group of orifices to cyclically 
interrupt the streams of water discharged from each of 
the first group of orifices and produce a pulsating spray. 
whose frequency of pulsation is determined by the rate 
of rotation of the valve member. A first and a second 
flow passage in the housing conduct water from the 
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inlet to the valve port. The rotary valve member is 
formed with a plurality of radially extending blades 
and water flowing through the first flow passage is di 
rected tangentially against the blades to drive the 
valve rotor in rotation. Water flowing through the 
second passage is directed axially into the valve in a 
manner such that it does not exert a driving force on 
the blades. . . . . . . . . . . . . . . . 
A third flow passage in the housing bypasses the ro 

tary valve and communicates with the second group of 
orifices. Water flowing through the third flow passage 
is thus discharged from the second group of orifices in 
a continuous nonpulsating stream. 
The three flow passages communicate with the hous 

ing inlet through respective openings in a stationary 
flow directing plate. A shutter type control valve is slid 
ably supported upon the flow plate on the inlet side of 
the plate and is formed with shutter blades which can 
be moved laterally across the respective openings de 
fining the inlet ends of the three flow passages. The 
three openings are of arcuate configuration centered 
about the axis of rotation of the shutter member which 
can be manually rotated by a control element accessi 
ble at the exterior of the housing. The shutter member 
is moveable between two opposite end limits of rota 
tion. At a first end limit of rotation, the locations of the 
openings in the flow plate and the shape of the shutter 
blades are such that the arcuate opening communicat 
ing with the third flow passage is fully exposed while 
the plate openings communicating with the first and 
second passages are fully covered by the shutter 
blades. With the shutter member in this position, all 
flow through the unit is confined to the third flow pas 
sage and a continuous non-pulsating spray is dis 
charged from the second group of orifices. As the shut 
ter member is moved away from the first end limit, it 
starts to cover the inlet to the third flow passage while 
at the same time begins to uncover the inlet to the first 
flow passage. The second flow passage inlet remains 
covered. In this situation, the spray discharged includes 
a nonpulsating component generated by the flow 

through the third flow passage and a pulsating compo 
nent represented by the flow through the first flow pas 
sage which strikes the valve rotor blades and is dis 
charged from the first group of orifices. The magnitude 
of pulsating flow and the frequency of the pulsation in 
creases as rotation of the shutter member away from its 
first end limit progressively opens the first flow passage 
inlet and closes the third flow passage inlet. 
Continued movement of the shutter member away 

from its first end limit eventually completely closes the 
third flow passage inlet and directs all flow through the 
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first flow passage to produce an all-pulsating spray of 
maximum frequency. Continued rotation of the shutter 
member away from its first end limit also leaves the 
third flow passage inlet covered and begins to progres 
sively open the second flow passage while the first flow 5 
passage inlet is maintained at a fixed or constant area 
of opening. During this range of movement of the shut 
ter member, progressive opening of the second flow 
passage produces an all-pulsating spray whose fre 
quency of pulsation diminishes as the second passage 10 
is opened wider. 
Other objects and features of the invention will be 

come apparent by reference to the following specifica 
tion and to the drawings. 

IN THE DRAWINGS 
FIG. It is a perspective view of a showerhead em 

bodying the present invention and adapted for direct 
connection to a stationary supply pipe; 
FIG. 2 is a perspective view of a modified form of 20 

showerhead adapted to be connected to the end of a 
flexibie hose for use as a hand-held showerhead; 
FIG. 3 is a bottom plan view of the showerhead of 

FIG. 1 or FIG. 2; 
FIG. 4 is an exploded perspective view of the operat- 25 

ing parts of the showerhead, these parts being common 
to the unit of FIG. 1 and FIG. 2; 
FIG. S is a cross-sectional view of the showerhead of 

FIG. 1 primarily taken on a central axial plane; 
FIG. 6 is a partial cross-sectional view of the shower- 30 

head of FIG. 2; 
FIG. 7 is a detailed top plan view partially in section, 

showing a portion of the shutter plate operating mecha 
nism; 
FIG. 8a is a schematic view taken on line 8-8 of 

FIG. 5 and showing the shutter valve in midposition in 
its range of movement, 
FIG. 8b is a view similar to FIG. 8a, but showing the 

shutter valve at one end limit of movement, 
FIG. 8c is a view similar to FIG. 8a, but showing the 

shutter valve at the opposite end limit of movement 
from that shown in FIG. 8th, and 
FIG. 9 is a detailed cross-sectional view taken on line 

9-9 of FIG. S. 
In the drawings, the invention is shown as being ap 

plied in FIGS. 1 and 5 to a showerhead adapted to be 
mounted upon a stationary supply pipe and in FIGS. 2 
and 6 to a form of showerhead adapted to be attached 
to the end of a flexible hose or pipe to provide a hand 
held showerhead. These two forms of showerheads dif 
fer primarily in the structure of their upper housing 
unit and connecting tube and employ a common inter 
nal mechanism for regulation of the spray discharged 
from the respective unit. Unless specifically stated to 
the contrary in the following description, it is to be as 
sumed that the various parts and functions described 
below are applicable to either of the wall-mounted unit 
of FIG. 1 or the hand-held unit of FIG. 2. 
Referring primarily to the exploded perspective view 60 

of FIG. 4 and the cross-sectional view of FIG. 5, a 
showerhead embodying the present invention includes 
a lower housing unit designated generally 20 and of 
hollow tubular configuration formed with an externally 
threaded neck 22 at its upper end. The internal central 65 
passage through lower housing 22 is formed with three 
radial shoulders 24, 26 and 28 which provide seating 
shoulders for axially locating other elements of the 
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4. 
showerhead within lower housing 20. Two sets of dia 
metrically opposed axial grooves 30 and 32 (see also 
FIGS. 8a-8c and FIG. 9) extend downwardly respec 
tively from shoulders 24 and 26 to rotatively orient 
other elements of the assembly. The lower end of the 
central passage through housing unit 20 is formed with 
a series of axially extending slots 34. In the assembled 
showerhead, a washer 36 is seated to extend across the 
open radially inner sides of grooves 34 to complete def 
inition of grooves 34 as one group of spray discharge 
orifices. 
Washer 36 is seated within an annular groove formed 

on the exterior of a spray cup assembly designated gen 
erally 38 having a tubular main body 40 and an end 
wall or orifice plate 42 seated within and extending 
across the open lower end of tubular body 40. Three 
like groups of discharge orifices 44 are bored through 
end wall 42 and lie in a symmetrical relationship within 
an annular band concentric with the central axis of the 
unit. At the upper end of main body 40, a pair of like 
flow carrying troughs 46 extend partially around the 
outer circumference of member 40 in symmetrically 
disposed relationship. The adjacent ends of the two 
troughs 46, as best seen in FIG. 4, terminate short of 
each other to provide a pair of axially extending flow 
passages 48 through the troughs, passages 48 being dia 
metrically opposed to each other (see also FIG. 9). As 
best seen in FIG. 9, a plurality of tangentially directed 
passages 50 pass through the radially inner wall of each 
of troughs 46 so that water flowing through the troughs 
is discharged tangentially into the central passage of 
main body 40. As best shown in F.G. 5, the exterior of 
troughs 46 are seated upon the lowermost shoulder 28 
of lower housing 20 to axially locate spray cup 38 
within housing 20, the cup being rotatively oriented 
within housing 20 by a pair of projecting lugs 52 re 
ceived within locating slots 32 of housing 20. When 
spray cup 38 is seated within housing 20, washer 36 is 
radially compressed against grooves 34 to cause the 
grooves to define one group of orifices, while orifices 
44 in end wall 42 define a second group of spray dis 
charge orifices. 
A rotary valve member, designated generally 54, 

rests upon the inner or upper side of end wall 42 and 
is retained by the inner wall of main body 40 for rota 
tion about the central axis of the unit. Valve member 
54 is a one piece molded member preferably formed 
from a glass reinforced nylon material. The valve mem 
ber includes a flat generally C-shaped base plate por 
tion 56 which lies in a radial general plane and extends 
for approximately 180° about its central axis. A semicy 
clindrical portion 58 is integrally joined to the opposite 
ends of portion 56 and extends angularly around the 
remaining 180 of rotor 54. The lower edge of semicy 
clindrical portion 58 is coplanar with the top or upper 
surface of flat portion 56 so that the latter has its lower 
surface spaced downwardly from the lower edge of 
semicyclindrical portion 58. A plurality of radially ex 
tending blades 60 are integrally mounted upon portions 
56 and 58 in symmetrical relationship to the central 
axis of the unit. The relative angular extent of plate 56 
may vary. However, the 180 extent shown in the draw 
ings represents a preferred form. 

Referring now to FIG. 5, it will be noted that plate 56 
of valve rotor 54 rests on the inner surface of end wall 
42 of the spray cup assembly and is so located as to 
cover, at all times and rotative positions, at least a por 
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tion of orifices 44, the annular band within which ori 
fices 44 lie corresponding in general to the annular 
path traversed by end plate 56 upon rotation of valve 
rotor 44. Radial blades 60, as best seen in FIG. 9, are 
so located as to be struck by water discharged through 
tangential passages 50, and valve rotor 54 is thus driven 
in rotation at a rate which varies with the rate of flow 
of water through tangential passages 50 of the spray 
cup assembly. 
A flow directing plate, designated generally 62, over 

lies the upper end of spray cup 38 and is employed to 
direct and control the flow of water to the various dis 
charge orifices. Flow directing plate 62 is seated upon 
the second or middle radial shoulder of lower housing 
unit 20, and an O-ring 64 seated between the periphery 
of plate 62 and housing 20 provides a seal against the 
flow of water around the outer periphery of plate 62. 
Plate 62 is formed with a first pair of segmental open 
ings 66 which are located in diametrically opposed re 
lationship to each other, a second pair of diametrically 
opposed segmently shaped openings 68 and a third pair 
of segmental openings 70. Radially projecting tabs 72 
on plate 62 are engaged in axial slots 30 in housing 20 
to rotatively orient plate 62 relative to spray cup 38 so 
that openings 66 are vertically aligned with and com 
municate directly with flow passages 48 in spray cup 
38. Openings 68 in plate 62 are aligned and communi 
cate with troughs 46 of spray cup 38, while openings 70 
are located radially inwardly of the inner wall of main 
body 40 of spray cup 38. A gasket 74 is seated between 
the lower side of flow directing plate 62 and the upper 
end of spray cup 38 and is formed with notches 76 and 
openings 78 respectively aligned with openings 66 and 
68 in plate 62. 

Integrally formed on the upper surface of plate 62 are 
a segmentally shaped upwardly projecting stop rib 80 
and a pair of upwardly projecting compression tabs 82. 
Slidably supported for rotation upon the upper surface 
of plate 62 is an annular shutter plate, designated gen 
erally 84, which takes the form of an internal ring gear 
85 having six symmetrically disposed segmentally 
shaped shutter blades 86, 88,90, 82 and 94 projecting 
radially inwardly from the lower side of ring gear 85. As 
best seen in FIGS. 8a–8c, the radial inward extent of 
shutter blades 86, 90 and 94 exceeds those of blades 
88, 92 and 96 so that alternate blades are of relatively 
short or relatively long radius. The internal radius of 
blades 88,92 and 96 is such that the inner ends of these 
blades fall radially outwardly beyond the location of 
segmental stop rib 80, while blades 86, 90 and 94 
project radially across the location of stop rib 80. Thus, 
when shutter blade 84 rests on top of flow directing 
plate 62, rotary movement of the shutter plate is lim 
ited through an angle having one end limit defined by 
the engagement of one of plates 86, 90 and 94 with one 
end of stop rib 90 and whose opposite limit is defined 
by the engagement of an adjacent plate 86, 90 or 94 
with the opposite end of rib 80. 
When assembled as shown in the drawings, one end 

limit of rotary movement of shutter blade 84 is de 
picted in FIG. 8b at which shutter blade 94 engages one 
end of stop rib 80, while the opposite end limit of 
movement of the shutter blade is depicted in FIG. 8c 
where shutter plate 90 engages the opposite end of stop 
rib 80. Referring briefly to all of FIGS. 8a, 8b and 8c, 
it will be noted that the radial location of openings 70 
through flow directing plate 62 is such that openings 70 
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6 
cannot be covered by the radially short shutter plates 
88, 92 and/or 96 but that the short plates can radially 
overlap and cover openings 66 and 68. Rotary move 
ment of shutter plate 84 upon flow directing plate 62 
is employed to control and vary the spray discharge 
from the showerhead in a manner to be described in 
greater detail below. 
The individual parts described thus far are held in 

their assembled position by a connecting tube member 
designated generally 98 and having a depending annu 
lar skirt 100 which is internally threaded (see FIG. 5) 
to threadably receive the externally threaded upper 
end of lower housing unit 20 to which it is sealed by a 
washer 101. Connecting tube member 98 as shown in 
FIG. 4 is specifically intended for use in the wall 
mounted showerhead of FIG. 1, a slightly modified 
form of connecting tube member 98a (see FIG. 6) 
being employed with the hand held unit of FIG. 2. 
Rotation of shutter plate 84 is accomplished by a pin 

ion gear 102 meshed with ring gear 85 and having its 
shaft 104 rotatably received within a bore 106 in con 
necting tube 98. An O-ring 107 seals shaft 104 to bore 
106 (see FIG. 5). A second gear 108 rotatably locked 
to shaft 104 at the exterior of connecting tube 98 is, 
in the assembled position, meshed with a gear 110 
(FIG.5) integrally formed on a control ring assembly 
designated generally 112 and rotatably supported upon 
connecting tube 98. - - - - - - - - - - - --- 

Referring again to FIG. 5, it will be seen that, when 
connecting tube 98 is threadably mounted on lower 
housing unit 20, compression tabs 82 of flow directing 
plate 62 are engaged by the underside of connecting 
tube 98 so that, as tube 98 and lower housing unit 20 
are threaded into each other, flow directing plate 62 is 
forced downwardly against the top of spray cup 38 to 
clamp gasket 74 and also to force spray cup 38 down 
wardly so that its troughs 46 are seated on lower shoul 
der 28 in housing 20. It is not necessary that flow di 
recting plates 62 be firmly seated axially against shoul 
der 26, since O-ring 64 is radially compressed to form 
the necessary seal around the outer periphery of plate 
62. During assembly, an annular ring 114 is clamped 
between the lower end of connecting tube 98 and a 
shoulder on lower housing unit 20, ring 114 being pri 
marily for cosmetic purposes and providing a stationary 
member upon which a scale for indicating the rotative 
position of control ring 112 relative to the housing may 
be located. An upper housing unit 116 (stationary sup 
ply form) is threadably received upon the upper end 
of connecting tube 98 and when threaded onto tube 98 
frictionally clamps a swivel ball fitting 118 to the unit 
to provide a means for mounting the assembly upon a 
stationary supply pipe. The skirt of upper housing unit 
116 also serves to axially confine control ring 112. 

OPERATION 

The showerhead described above is operable to de 
liver three general types of sprays - an all-continuous 
spray in which all water discharged from the shower 
head is discharged in continuous uninterrupted 
streams, an all-pulsating spray in which all water dis 
charged from the showerhead is discharged in pulsating 
or cyclically interrupted streams, or a combination 
continuous-pulsating spray in which a portion of the 
water is discharged in continuous streams while the re 
maining portion is discharged as a pulsating cyclically 
interrupted spray. The showerhead, when discharging 
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a combination spray, may be adjusted to selectively 
vary the proportioning of relative amounts of continu 
ous spray to pulsating spray, this adjustment being 
made in a manner such that the frequency of pulsation 
of the pulsating spray component is increased as the 
proportion of pulsating spray to continuous spray is in 
creased. Where the device is operated to produce an 
all-pulsating spray, the frequency of pulsation of the 
spray may be selectively varied. 
Referring to FIG. 5, it will be seen that, in the assem 

bled wall mounted shower, water from the stationary 
supply pipe, not shown, enters the showerhead through 
ball fitting 118 and passes into an inlet chamber 120 
enclosed by connecting tube 98, lower housing unit 20 
and flow directing plate 62. A similar inlet chamber 
likewise exists in the hand-held unit of FIGS. 2 and 6. 

Neglecting for the moment shutter plate 84, it will be 
seen that inlet chamber 120 is provided with three sets 
of outlets constituted of paired openings 66, 68 and 70 
through flow directing plate 62. Openings 66, 68 and 
70 respectively constitute the inlet ends of three sepa 
rate and distinct flow passages through the shower 
head. 
A first flow passage from inlet chamber 120 extends 

from openings 68 to the interior of the two troughs 46 
of spray cup 38 and thence through tangential passages 
50 into the interior of spray cup 38 to thus communi 
cate with discharge orifices 44. Water following this 
first flow passage impinges on blades 60 of rotary valve 
member 54 as the water is discharged from tangential 
passages 50, and thus water following the first flow pas 
sage drives valve rotor 54 in rotation to cyclically inter 
rupt the streams of water discharged from orifices 44 
as the flat plate portion 56 of rotary valve 54 rotates 
through overlying relationship with the individual ones 
of orifices 44. 
A second flow passage extends from inlet chamber 

120 through openings 70 in flow directing plate 62 and 
passes from opening 70 directly into the interior of 
spray cup 38 for discharge through orifices 44. Because 
water flowing through this second flow passage is dis 
charged axially into the interior of spray cup 38, water 
following the second flow passage does not contribute 
to the rotary speed of valve rotor 54 and in fact exerts 
a slight braking action on the rotor as the rotating 
blades strike the axially directed streams from openings 
70. 

It will be noted that water following the first and sec 
ond passages is divided at flow directing plate 62 and 
recombined within the interior of spray cup 38 prior to 
discharge from orifices 44. Thus, all water flowing 
through the first and second flow passages is discharged 
from orifices 44 as a pulsating spray. 
A third flow passage extends from inlet chamber 120 

through openings 66 of flow directing plates 62. Open 
ings 66 are aligned with passages 48 on the exterior of 
spray cup 38, passages 48 communicating directly with 
the second group of orifices 34. Because this third flow 
passage is at the exterior of spray cup 38, water flowing 
through the third flow passage bypasses valve rotor 54 
and is discharged in a continuous stream from orifices 
34. 
Control of the frequency of pulsation of the pulsating 

spray and the apportioning of the relative amounts of 
pulsating to nonpulsating spray is accomplished by ro 
tatively positioning shutter plate 84 to fully or partially 
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8 
block openings 66, 68 and 70 in accordance with the 
position of the various shutter blades relative to the 
openings. Referring now to FIGS. 8a, 8b, and 8c shutter 
plate 84 is shown at three basic positions of rotative ad 
justment relative to flow directing plate 62. In FIG. 8a, 
shutter plate 84 is midway between its opposite end 
limits of rotative adjustment relative to plate 62, while 
FIGS. 8b and 8c show shutter plate 84 respectively at 
its opposite end limits of rotative adjustments as deter 
mined by the engagement of shutter blade 86 with one 
end of stop rib 80 as in FIG. 8b or the engagement of 
shutter blade 94 with the opposite end of stop rib 80 as 
in F.G. 8c. 

In FIG. 8a, shutter plate 84 is so positioned that 
openings 66 are completely covered by shutter blades 
86 and 92, openings 70 are completely covered by 
shutter blades 90 and 94, while one-half of each of 
openings 68 is covered by blades 94 and 88. With shut 
ter plate 84 in this rotative position, the only openings 
in flow directing plate 62 which are exposed are open 
ings 68, and hence all flow through the showerhead will 
occur through the first flow passage referred to above 
- namely from openings 68 to trough 46 and thence 
via tangential passages 50 into the interior of spray cap 
38 for discharge through orifices 44. As stated above, 
water passing through passages 50 impinges on blades 
60 of rotary valve 54 to drive the valve in rotation and 
thus cyclically open and close orifices 44. Because all 
of the water flowing through the unit, when shutter 
blade 84 is in the position of FIG. 8a, must be dis 
charged through orifices 44, all of the spray discharged 
is a pulsating cyclically interrupted spray. Further be 
cause of the fact that all of water then flowing through 
the showerhead impinges on blades 60 of the rotary 
valve, the valve will be driven at a maximum rate of ro 
tation for a given amount of supply pressure and the 
frequency of pulsation thus will be at a maximum. 
Rotation of shutter plate 84 is accomplished by annu 

lar rotation of control ring 112, gear 110 on control 
ring 112 driving pinion gear 108 to thus rotate shaft 
104 and pinion 102, this latter pinion being in mesh 
with ring gear 85 of shutter plate 84. Upon rotation of 
shutter plate 84 in a clockwise direction from the posi 
tion shown in FIG. 8a toward the position shown in 
FIG. 8b, the area of openings 68 exposed between shut 
ter blades 88, 90 and 94, 96 remains constant. How 
ever, as shutter plate 84 rotates clockwise away from 
its FIG.8a position, the trailing edges of shutter blades 
90 and 94 begin to expose openings 70 and an increas 
ing portion of the water flowing through the device be 
gins to pass through openings 70. Water passing 
through openings 70 follows the second flow passage 
described above and is discharged from openings 70ax 
ially into the interior of spray cup 38. The radial loca 
tion of passages 70 is such that water flowing from 
these passages passes axially across the rotary path of 
blades 60, thus exerting a slight braking action on the 
rate of rotation of the blades. The rate of rotation of the 
blades is further reduced due to the fact that, as the vol 
ume of flow through openings 70 begins to build up as 
the openings are exposed by rotation of shutter blade 
84, a consequent reduction in the volume of flow 
through openings 68, troughs 46 and tangential pas 
sages 50 occurs, thus reducing the volume and rate of 
flow of water discharged from passages 50 from which 
the driving force causing rotation of valve rotor 54 is 
derived. 
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Because openings 66 remain blocked during move 
ment of shutter blade 84 between the FIGS. 8a and 8b 
positions, all flow through the unit occurs through the 
first and second flow passages described above, these 
flows being united in the interior of spray cap 38 and 
thus being discharged through orifices 44. Thus, an all 
pulsating flow is achieved throughout the full range of 
movement of shutter plate 84 between the FIG. 8a and 
FIG. 8b positions. However, the frequency of pulsation 
of this flow varies in accordance with the rotative posi 
tion of shutter plate 84, the frequency being a mini 
mum when the maximum area of opening of openings 
70 is achieved in the FIG. 8b position and the fre 
quency of pulsation increasing as the shutter blade is 
rotated from the 8b position toward the 8a position at 
which the pulsation frequency reaches a maximum for 
a given supply pressure. 
Upon movement of shutter blade 84 in a counter 

clockwise direction from the FIG. 8a position toward 
the FIG. 8c position, openings 70 remain covered by 
shutter plates 90 and 94, while the counter clockwise 
movement of shutter blades 86 and 92 begins to pro 
gressively expose openings 66 to flow from chamber 
120. Further, counter clockwise movement of shutter 
blades 88 and 94 from the FIG. 8a position toward the 
FIG. 8c position progressively reduces the area of 
openings 68 to flow from inlet chamber 120 until, upon 
arrival of shutter plate 84 at the FIG. 8c position, open 
ings 68 are completely covered by shutter plates 88 and 
94, while shutter plates 86 and 92 have moved to posi 
tions where openings 66 are fully opened to flow. 
When shutter plate 84 is in the FIG. 8c position, all 

flow through the unit occurs through the third flow pas 
sage previously mentioned, passing from openings 66 
through passageways 48 along the exterior of spray cup 
38 to be discharged from the outer ring of orifices 34. 
Because the flow to orifices 34 completely bypasses ro 
tary valve 54, all water discharged from orifices 34 is 
discharged in the conventional continuous stream and 
thus, when the shutter plate is in the FIG. 8c position, 
an all-continuous spray is discharged by the device. 
When shutter plate 84 is at some position intermedi 

ate the FIG. 8a and 8c position, both openings 68 and 
66 are partially opened so that flow through the device 
is apportioned between these two sets of openings in 
accordance with the rotative position of shutter plate 
84. At these intermediate positions, the spray dis 
charged consists of a continuous spray component con 
stituted by that portion of the flow which passes 
through openings 66 and a pulsating spray portion con 
stituted by the remaining portion of the flow which 
passes through openings 68. Over this range of move 
ment of shutter plate 84, the frequency of pulsation of 
the pulsating portion of the spray will likewise vary in 
proportion to that component of the flow which pas 
sages through orifices 44. Thus, starting from an all 
continuous flow with shutter plate 84 in the FIG. 8c 
position, rotation of shutter plate 84 toward the FIG. 8a 
position, produces a gradually increasing component of 
pulsating flow of progressively increasing frequency as 
the FIG. 8a position is approached. 
To summarize the flow characteristics of the unit, 

starting with the shutter plate 84 at the FIG. 8c position 
and assuming a constant supply pressure within inlet 
chamber 120, all flow emitted from the unit is dis 
charged from orifices 34 in continuous uninterrupted 
or nonpulsating streams. As the control ring is rotated 
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10 
to drive the shutter plate in a clockwise direction away 
from the FIG. 8c position, the percentage of the flow 
discharged from orifices 34 is progressively reduced 
while a correspondingly increasing percentage of the 
flow is discharged from orifices 44. Spray discharged 
from orifices 44 is a pulsating spray and, as the percent 
age of flow through orifices 44 builds up, the frequency 
of pulsation increases until shutter plate 84 reaches the 
FIG. 8a position at which time the percentage of spray 
discharged from orifices 34 has been decreased to zero. 
Continued rotation of control ring 112 to drive shutter 
plate 84 in a clockwise direction beyond the FIG. 8a 
position causes the device to discharge an all-pulsating 
spray but decreases the frequency of the pulsations as 
shutter plate 84 moves toward the FIG. 8b position. 
The frequency of pulsation may also be varied by vary 
ing the supply pressure through adjustment of the con 
trol faucets in the conventional manner. 
While one embodiment of the invention in two vari 

ant forms has been described, it will be apparent to 
those skilled in the art that the described forms may be 
modified. Therefore, the foregoing description is to be 
considered exemplary rather than limiting, and the true 
scope of the invention is that defined in the following 
claims. 
We claim: 
1. A spray nozzle comprising: 
a hollow housing having a fluid inlet and a first and 
a second group of fluid spray discharge outlets; 

means in said housing defining first and second flow 
passages in said housing extending from said inlet 
respectively to said first and said second groups of 
discharge outlets; 

a rotary valve member mounted for rotation in said 
first flow passage operable when rotated to cycli 
cally interrupt flow from said inlet to said first 
group of outlets and cause a pulsating fluid spray 
to be discharged therefrom; 

blade means on said valve member for driving said 
valve member in rotation at a rate proportional to 
the rate of flow of fluid through said first flow pas 
Sage, 

said second flow passage bypassing said valve mem 
ber and communicating directly with said second 
group of outlets whereby fluid flowing through said 
second flow passage is discharged from said second 
group of outlets in continuous streams; 

and control means for adjustably dividing flow from 
said inlet between said first and said second pas 
Sages. 

2. A spray nozzle as defined in claim 1 wherein said 
control means includes: 

a plate mounted in said housing between said inlet 
and said outlets and having spaced first and second 
openings therethrough respectively establishing 
communication between said inlet and said first 
and said second flow passages; 

and shutter means slidably mounted on said plate for 
coordinated movement into and out of overlying 
flow blocking relationship with said openings be 
tween a first position wherein said second opening 
is blocked and all flow from said inlet is directed 
through said first opening and a second position 
wherein said first opening is blocked and all flow 
from said inlet passes through said second opening, 
movement of said shutter means from one of said 
positions toward the other progressively decreasing 
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the flow through one of said openings while in 
creasing the flow through the other of said open 
ings. 

3. A spray nozzle as defined in claim 2 which further 
includes means defining a third flow passage extending 
from a third opening in said plate to said valve member 
independently of said first passage, said shutter means 
being movable to a third position located on the oppo 
site side of said second position from said first position, 
said shutter means blocking said third opening when in 
said second position and progressively uncovering said 
third opening upon movement from said second posi 
tion toward said third position to adjustably divide flow 
from said inlet between said first and third passages 
while maintaining said second opening blocked. 

4. A spray nozzle comprising: 
a housing having a fluid inlet and a first and a second 
group of fluid spray discharge outlets; 

means in said housing defining a first flow path from 
said inlet to said first group of outlets and a second 
flow path from said inlet to said second group of 
outlets; 

pulsation means in said first flow path for cyclically 
interrupting the flow of fluid from said inlet to said 
first group of outlets and cause a pulsating spray to 
be discharged therefrom; 

said second flow path bypassing said pulsation means 
to cause a continuous nonpulsating spray to be dis 
charged from said second group of outlets; 

and control means movably mounted on said housing 
and selectively positionable to variably apportion 
flow from said inlet between said first and said sec 
ond flow paths to cause said nozzle to selectively 
discharge an all-pulsating spray, an all-continuous 
spray or a combined spray consisting of both pull 
sating and continuous spray components. 

5. A spray nozzle as defined in claim 4 which further 
includes frequency adjusting means in said control 
means operable, when said control means is positioned 
to discharge an all-pulsating spray, to vary the fre 
quency of pulsation of said spray while maintaining a 
constant flow through said nozzle. 

6. A spray nozzle as defined in claim 5 wherein said 
frequency adjusting means includes: 

first and second branch passage means in said first 
flow path; 

drive means on said pulsation means for driving said 
pulsation means at a rate variable with the flow of 
fluid through said first branch passage; 

and valve means in said control means for adjustably 
dividing the flow from said inlet between said first 
and said second branch passages. 

7. A spray nozzle as defined in claim 4 wherein said 
control means is movable between opposite end limits, 
first means in said control means operates at one of said 
end limits to direct all flow from said inlet through said 

12 
second flow path and cause an all-continuous spray to 
be discharged from said nozzle, and second means in 
said control means operates during movement of said 
control means from said one end limit toward a cen 
tered position midway between said end limits for pro 
gressively restricting said second flow path while simul 
taneously progressively opening said first flow path to 
flow from said inlet and causing said nozzle to dis 
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charge a combined spray having pulsating and continu 
ous components of selected relative magnitude deter 
mined by the position of said control means between 
said one end limit and said centered position. 

8. A spray nozzle as defined in claim 7 wherein said 
second means in said control means completely blocks 
flow through said second flow path at all positions of 
said control means between and including said cen 
tered position and the other of said end limits. 

9. A spray nozzle as defined in claim 8 including third 
means on said control means operable during move 
ment of said control means from said centered position 
toward said other end limit to progressively reduce the 
frequency of the pulsating spray discharged from said 
nozzle. 

10. A spray nozzle as defined in claim 4 which further 
includes: - 

an end wall on said housing, said first group of outlets 
passing through said end wall and being located 
within an annular band concentric with a first axis; 

said pulsation means including a valve member 
mounted for rotation about said first axis at the 
inner side of said end wall and having a valve port 
in overlying alignment with a segment of said annu 
lar band and a plate portion overlying the remain 
der of said annular band; 

and drive means on said valve member for driving 
said valve member in rotation in response to flow 
of fluid through said first flow path. 

11. A spray nozzle as defined in claim 10 wherein 
said drive means includes a plurality of blades on said 
valve member extending radially of said first axis, said 
first flow path having a plurality of first branch passages 
for discharging fluid tangentially of said first axis 
against said blades to drive said valve member in rota 
tion. 

12. A spray nozzle as defined in claim 11 wherein 
said first flow path further includes a second branch 
passage for discharging fluid axially into the path of 
said blades, and said control means includes means for 
adjustably dividing flow through said first flow path be 
tween said first and second branch passages to thereby 
vary the rate of rotation of said valve member while 
maintaining a constant flow through said first flow 
path. 

sk sk k .k ck 
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