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[571 ABSHRACT 
A low ?ow volume shower head wherein a disk having 
a ?ow restricting ori?ce extends across the water ?ow 
passage of the head so as to restrict the ?ow of water 
discharged from the head. The flow restricting disk is 
positioned upstream from a perforated, jet-forming 
disk that also extends across the ?ow passage. The 
area of the ori?ce in the ?ow restricting disk is less 
than the total area of the apertures in the perforated 
disk by a predetermined amount; the ori?ce in the 
flow restricting disk is spaced upstream from the jet 
forming disk by a predetermined distance; and the 
space between the jet-forming disk and a portion of 
the ?ow restricting disk having the: ori?ce therein is of 
a predetermined volume. 

10 Claims, 6 Drawing Figures 
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LOW FLOW VOLUME SHOWER HEAD 

This invention relates to shower heads, and more par 
ticularly relates to a shower head having a restricted 
flow capacity for water conservation purposes. 
The current concern with matters affecting the ecol 

ogy and natural resources has resulted in the creation 
of many new, and the redesign of many existing, de 
vices in order to give effect to these considerations. 
Fresh water is one of the natural resources that is pres 
ently the subject of extensive conservation efforts, 
some of which are now being directed to devices which 
curtail or restrict excessive domestic use of fresh water. 
In this regard, physicians and sanitation workers have 
heretofore advocated the use of showers, instead of tub 
bathing, as a preferred form of personal cleanliness. 
However, even though showers are usually less wasteful 
of water than tub bathing, large quantities of water can 
be used during showering, particularly in areas where 
high pressures are maintained in the water mains. Con 
sequently, there has been and there is now a progres 
sively growing need for a shower producing device for 
domestic, institutional and industrial use, which will 
limit the volume of water delivered and thereby assist 
in the conservation of this resource. 
Accordingly, it is a general object of the present in 

vention to provide a novel shower head construction 
having a restricted flow capacity which prevents the 
use of excessive amounts of water. 
Another object is to provide a novel shower head of 

the foregoing character, wherein the normal shower 
producing characteristics thereof are unchanged. 
A further object is to provide a novel shower head of 

the character described, which is simple in construc 
tion, reliable in operation and economical to manufac 
ture. 

Other objects and advantages will become apparent 
from the following detailed description and accompa 
nying drawing, in which: 
FIG. 1 is a side elevational view of the outlet end of 

a shower pipe having a control valve assembly con 
nected thereto and a swivel shower head embodying 
the features of the present invention connected to the 
control valve assembly; 
FIG. 2 is a somewhat enlarged, fragmentary, longitu 

dinal sectional view taken along the line 2—2 of FIG. 
1; 
FIGS. 3 and 4 are fragmentary, transverse, sectional 

views taken substantially along the lines 3-3 and 4—-4, 
respectively, of FIG. 2; and 
FIGS. 5 and 6 are perspective views of the water con 

serving and spray generating parts of the shower head 
illustrated in FIGS. 1 and 2. 

In FIG. 1, a low flow volume shower head embodying 
the features of the present invention is illustrated and 
indicated generally at 10. The shower head 10, in the 
present instance, is shown connected to the socket por 
tion 11 of a swivel assembly 12. The connecting por 
tion, indicated at 13, of the swivel assembly 12 may, for 
example, be connected to the lower end of a ?ow con 
trol valve assembly 14 having a plunger 16 that is later 
ally shiftably mounted therein. Movement of the 
plunger 16 in opposite directions serves to progres 
sively open or close a flow passage (not shown) in the 
valve. Consequently, the amount of water ?owing 
through the shower head 10 can be regulated, depend 
ing upon the position of the plunger. The upper end of 
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the control valve 14 is shown threaded onto the lower 
or discharge end of a shower pipe 17. 
Referring now to FIG. 2, it will be seen that the 

shower head 10 comprises an elongated tubular body 
or casing 21 having a central, axially extending bore 22 
therethrough comprising passage means through the 
body. The upper end of the bore 22 is counterbored as 
at 23 to de?ne a shoulder 24, and the upper portion of 
the counterbore 23 is threaded as at 26 to receive the 
externally threaded lower tubular portion 27 of the 
swivel assembly socket portion 11, or the threaded ter 
minal end of a water supply conduit, such as the shower 
pipe 17. The lower end of the bore 22 may be counter 
bored or undercut, as at 28, to soften the stream dis 
charging from the shower head 10, as will be described 
more fully hereinafter. 

In order to convert the flow of water from the con 
duit 17 into a plurality of discrete jets, jet-forming 
means is provided in the body 21. Such jet-forming 
means, in the present instance, comprises a plate mem 
ber or disk 40 having at least one and preferably a plu 
rality of apertures 42 therethrough. The diameter of 
the disk 40 is greater than the diameter of the bore 22 
and somewhat less than that of the counterbore 23 so 
that the disk 40 is marginally retained on the shoulder 
24 when the disk is mounted in the body. 
As best seen in FIGS. 4 and 6, twelve apertures 42 

are provided in the disk 40, the apertures being ar 
ranged in a ring in equidistant, circumferentially 
spaced relation with the center of the ring concentric 
with that of the disk 40. According to the illustrated 
specific embodiment of the invention, the diameter of 
each aperture is about 0.046 inches so that the total 
area of the apertures is about 0.0199 square inches. 
The distance between the centers of each diametrically 
oppositely arranged pair of apertures is about 0.405 
inches. 
With the foregoing construction, it will be apparent 

that water entering the upper endl of the body 21 will 
be converted into a plurality of discrete jets upon pass~ 
ing through the ring of apertures 42 in the disk 40, the 
jets issuing from the lower end of the body 21 in a coni 
cal pattern. The angle of divergence of the jets is such 
that when the shower head 10 is positioned about 7 feet 
above the floor, a circular pattern having a diameter of 
approximately 18 inches will be formed on the floor. 
The counterbore or undercut 28 provides an annular 
space or void surrounding the jets of water issuing from 
the apertures 42, which serves to soften the stream by 
causing a partial aeration thereof. 
According to the present invention, the shower head 

10 includes ori?ce means for restricting the ?ow of 
water through the head so that, for a given line 'pres 
sure, a substantial reduction in the volume of the water 
discharged from the head is achieved. Such ori?ce 
means, in the present instance, comprises another 
plate-like member or disk 50 of substantially the same 
diameter as the disk 40 and having a central opening 52 
therethrough of smaller cross sectional area than the 
total cross sectional area of the apertures 42. Thus, as 
suming that the total cross sectional area of-the ring of 
apertures 42 in the disk 40 is about 0.0199 square 
inches, the area of the opening 52 in the disk 50 is pref~ 
erably about 0.0143 square inches, which is about 28 
percent less than the cross sectional area of the aper 
tures 42. However, the aforementioned percentage dif 
ference between the cross sectional areas of the aper 



3,831,860 
3 

tures 42 and opening 52 could vary plus or minus 10 
percent. 
Since the distance between the centers of each dia 

metrically oppositely arranged pair of the apertures 42 
is about 0.405 inches, as previously described, and, 
since the center of the ring of apertures 42 is concen 
tric with that of the opening 52 and the latter is prefera 
bly circular in form and has an area of about 0.0143 
square inches, the apertures 42 are spaced radially out 
wardly of the opening 52. This relationship is best seen 
in FIG. 4. 

In addition to the foregoing relationship, the opening 
52 is spaced upstream from the upper surface of the 
disk 40 on which the disk 50 rests by about 0.063 
inches plus or minus about 10 percent or between 
about 0.069 inches and 0.057 inches. To This end, at 
least a portion of the disk 50, in this instance the cen 
tral portion 53 thereof, is displaced or bulged in an up 
stream direction from the margin, indicated at 54, of 
the disk to provide the aforementioned desired spacing 
between the opening 52 and disk 40. In the present in 
stance, the central portion 53 comprises a portion of a 
hollow sphere having an inside radius of curvature of 
about 0.665 inches. When the margin 54 of the disk is 
resting on the upper surface of the disk 40, the volume 
of .the space, indicated at 55, between the central por 
tion 53 of the disk 50 and the upper surface of the disk 
40 is about 0.00803 cubic inches plus about 5 percent 
or minus about 2 percent. In other words, the volume 
of the space 55 may be within the range of about 
0.00843 to about 0.00787 cubic inches. 

It will be understood that the aforementioned up 
stream spacing of the opening 52 from the upper sur 
face of the disk 40 and the volume of the space 55 
could be provided by forming the central portion 53 of 
the disk 50 to some shape other than that shown in FIG. 
2, or could be formed without any displacement of the 
central portion 53 relative to the peripheral portion 57. 
For example, the central portion 53 could be made cy 
lindrical, instead of a segment of a sphere, or could be 
flat with an appropriately sized washer interposed be 
tween the margins of the disks. 

In FIG. 2, the disks 40 and 50 are shown held on the 
shoulder 24 in the body 21 by the lower end 27 of the 
swivel assembly socket portion ll 1 and by the lower end 
of a cylindrical gasket 56 in the socket portion. A seal 
ing washer 57 may be provided between the upper sur 
face of the margin 54 of the disk 50 and the engaging 
structure of the socket portion lll. 
Since the area of the opening 52 in the flow restrict 

ing disk 50 is about 28 percent less than the total area 
of the apertures 42 in the disk 40, plus or minus about 
10 percent, a significant restricting or choking action 
of the flow through the shower head 10 is obtained. 
Tests have shown that when the flow restricting disk 50 
is present in the shower head 10 and the line pressure 
of water at the head is about 10 pounds per square 
inch, the volume of water discharged by the shower 
head is about 20 percent less than the amount that 
would be discharged if the disk 50 were not present. 
Moreover, if the flow restricting disk 50 is present and 
the shower head 10 is operating at a line pressure of 
about 100 pounds per square inch, the volume of water 
discharged is about 33-1/a percent less than the amount 
that would be discharged if the disk 50 were omitted. 
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4 
While only one embodiment of the invention has 

been herein illustrated and described in detail, it will be 
understood that modifications and variations thereof 
may be effected without departing from the scope of 
the invention as set forth in the appended claims. . 

We claim: 
1. A low flow volume shower head comprising, a tu 

bular shower head body having an inlet end adapted to 
be connected to a source ofliquid under pressure, a liq 
uid outlet end spaced from said inlet end, and a bore 
therethrough extending between said ends, said bore 
defining passage means extending between said inlet 
and outlet ends of said body, jet-forming means dis 
posed in said passage means between said ends for con 
verting liquid entering said inlet end into a plurality of 
discrete jets, and orifice means disposed in said passage 
means upstream from said jet-forming means for re_ 
stricting the volume of liquid ?owing through said pas 
sage means and out of said outlet end, the cross sec 
tional area of said orifice means being less than the 
total cross sectional area of said jet-forming means, and 
the portion of said passage means downstream from 
said jet forming means coacting with said jets to control 
the angle of dispersion of the flow discharging from the 
outlet end of said body, whereby the volume of liquid 
?owing through said shower head is restricted at all 
times by said orifice means and the stream of liquid dis 
charging from the outlet end of said body is in a prede 
termined pattern. 

2. The shower head of claim 1, further characterized 
in that said jet-forming means comprises a plate mem 
ber extending across said passage means and having a 
plurality of apertures therein, and said ori?ce means 
comprises another plate member extending across said 
passage means and having a central opening therein, 
the apertures in said ?rst mentioned plate member 
being spaced radially outwardly of the opening in said 
other plate member. 

3. The shower head of claim 2, further characterized 
in that said apertures in said ?rst mentioned plate mem 
ber are arranged in a ring, said opening in said other 
plate member is concentric withv the center of said ring 
of apertures, and the diameter of said portion of said 
passage means downstream from said ?rst mentioned 
plate member is greater than the diameter of said ring 
of apertures. 

4. The shower head of claim 2, further characterized 
in that the cross sectional area of said opening is about 
28 percent less than the total cross sectional area of 
said apertures plus or minus about l0 percent. 

5. The shower head of claim 4, further characterized 
in that cross sectional area of said opening is about 
0.0143 square inches, and the total cross sectional area 
of said apertures is about 0.0199 square inches. 

6. The shower head of claim 2, further characterized 
in that opening in said other plate-like member is 
spaced upstream from said ?rst-mentioned plate mem 
ber by about 0.063 inches plus or minus about 10 per 
cent. 

7. The shower head of claim 6, further characterized 
in that at least the portion of said other plate-like mem 
ber having said opening therein is spaced in an up 
stream direction from said ?rst-mentioned plate-like 
member to provide a space therebetween, and the vol 
ume of said space is about 0.00803 cubic inches plus 
about 5 percent or minus about 2 percent. 
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8. The shower head of claim 7, further characterized 
in that only the central portion of said other plate-like 
member is displaced in an upstream direction from said 
?rst-mentioned plate member to de?ne said space 
therebetween, the peripheral portion of said other 
plate-like member engaging the upstream side of said 
first-mentioned plate member. 

9. The shower head of claim 8, further characterized 
in that the downstream side of said central portion of 
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said other plate-like member comprises a portion of a 
spherical surface. ' 

10. The shower head of claim 1, further character 
ized in that the end of said bore adjacent to the outlet 
end of said body is counterbored, and said counterbore 
coacts with said jets to effect partial aeration of the liq 
uid stream discharging from the outlet end of said 
body. 


