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Filed June 21, 196i, Ser. No. 138,648 
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This invention relates to ?uid mixing devices, and more 
in particular to an improved combination of a liquid dis 
charge device, an aerator, and a ?ow control device, and 
to a method of assembling the same. This application 
is a continuationiin~part of prior application Serial No. 
35,224, ?led June 10, 1960, which was a continuation-in 
part of prior application Serial No. 611,111, ?led Sep 
tember 21, 1956, now abandoned, and is also a continu 
ation-in-part of application Serial No. 82,132, ?led Janu 
ary 11, 1961, which was a continuation-in-part of Serial 
No. 807,381, ?led April 20‘, 1959, now abandoned. 

Heretofore, it has been the practice to assemble aerat 
ing devices ‘on the discharge or spout end of the water 
outlet by means of threads on the outlet'and on the aera 
tor, or by means of a rubber connector. These devices 
thus assembled in this manner are subject .to theft, as the 
aerator may readily be removed by unscrewing. This is 
particularly true in public places and in sales rooms or 
other places of display, where an aerator forms a part of 
ya device being demonstrated. These aerators usually con 
tain one or more screens in the discharge end thereof, a 
perforated plate in the other end thereof, and have air 
‘vents between the screens and the plate. When the 
‘screens become clogged with sediment, or other materials 
carried by the water ?ow, the water has the objectionable 
tendency to be discharged through the air vents in a 
plane at right angles to the axis of the aerator. \ 

It is an object of the present invention to produce a 
combination water outlet device and an aerator, which 
will always allow the water to ?ow in the normal dis 
charge path, 

It is ‘a further object of this invention to produce a 
combination water discharge device and an aerator where 
in the aerator vcan .only be easily removed from the dis 
charge device by special tools. 
A still ‘further object of this invention is to produce a 

combination water discharge device and an aerator where 
in the aerator may not be readily removed therefrom by 
unauthorized persons. 
Another object of the present invention is to provide 

an aerator that will always deliver the same volume of 
water regardless of the pressure in the supply line. 
The water supply means for a sink or wash basin cus 

tomarily includes a spigot or ‘faucet, of the usual type 
‘wherein the water flow is controlled by a ‘valve means. 
In order to prevent splashing and to give a soft ?ow of 
water, aerator devices are attached to-this spigot, usually 

' being screwed ‘on the nozzle end thereof, and having the 
aerator device exposed, or the aerator device is built 
into the discharge device with the air inlet ports in the 
conduit, prior to the point of discharge of the water. 

The use of the present invention permits the user to 
‘insert the aerator .within the faucet in sucha manner that 
it may be only-removed with special tools. The air in 
take ports are covered by the conduit walls of the faucet. 
This will control the discharge of the water through the 
air ports if the mixing screens become clogged. 

In many installations excessive water line pressures 
cause the use of undesirable quantities of water. It has 
therefore been found necessary to combine with the aera 
tor a ?ow control device. 
The various features of novelty which characterize this 

invention are pointed out with particularity-in theclairns 
annexed to and forming part ‘of this speci?cation. ‘For 
a ‘better understanding of the-special objects obtained by 
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its use, reference should be had to the drawings and de 
scriptive matter, in which is illustrated and described the 
preferred embodiment of this invention. 
Of the drawings: 
FIGURE 1 is a top view of the discharge device. 
FIG. 2 is a front view of the same. ' 

FIG. 3 is an enlarged sectional view on line 3-3‘ of 
FIG. 2. > ' 

FIG. 4 is a bottom view of the same. . 
FIG. 5 is a plan view of the special tools .used to insert 

the aerator. . 

FIG. 6 is .a second modi?cation, showing the aerator 
in another type of discharge device. 
FIG. 7 is a fragmentary front elevational view of a 

deck sink ?xture partially broken away to show the 
mounting of the flow control unit in the valve. 

FIG. 8 is a fragmentary front elevational view of a 
deck sink ?xture, partially broken away to show the 
mounting of the flow control unit. in the nozzle. 
FIG. 9 is a vertical sectional view of the end of the 

nozzle shown in FIG. 7 with a ?ow control device mount 
ed therein in conjunction with an aerator. 

FIG. 10 is a bottom view of the device. shown in 
FIG; 9. - 

In the preferred embodiment of this invention water 
is admitted ‘under pressure to the chamber‘ 141, FIG. 3, 
by means of the conduit (not shown), connected to the 
faucet or spigot housing 11 by means of the threads 12. 
The pressure of the water is controlled by means of a 
valve or valves v(not shown). This water flows from the 
pressure chamber luvthrough the opening 13, and through 
the larger holes in perforated plate ‘14 and then through 
the small vholes in plate 15 into the mixing chamber '16. 
The force of the water entering in jets through the per 
forated plates 15, causes the air to ?ow through the air 
ports 17 into this mixing chamber. The air and the'water 
are discharged through the screens 18 and leave the miX~ 
ing chamber through the discharge port ~1§. The aera~ 
tor including the perforated plates and ‘the mixing screens 
18, is included within the housing 20, which forms the 
aerator body. This body has a male thread 21 on the 
upper end thereof which is received by the female thread 
on the interior surface of the walls 22 of the discharge 
device, and is held against the inner surface ,of the rib 
surrounding the opening 13. The aeratorhousingltl has 
the slots 23, 23, cut in the bottom thereof on alternate 
sides, to receive the special tool, shown as 24, in FIG. 5. 
This tool ?ts within the slots 23 and allows the rotation 

' of the aerator housing, so that the thread 21 in the ends 
thereof may be tightened and may only .be removed by 
means of this tool. I Y ' 

A second modi?cation of the tool, is shown in FIG; 5. 
This tool 26 has a serrated and-conical end 27 which 
is forced against the inner surface of the housing YZtl'of 1 
the aerator and grips-the sides thereof to allow the tight 
ening of the threads. When ‘this type tool ‘is used no 
slots23, '23 are necessary (asshown in FIG. 6), and the 
aerator may be inserted or removed only by means of this 
special ‘tool. , 

A third modi?cation of the tool is shown in FIG. :5. 
This is tool 25 and comprises a plate having two up 
standing portions thereon that lit within ‘drilled holes in 
the lower surface of .the aerator to allow tightening of' 
the same. . 

The aerator shown in FIGURES .1 to 4 has van air 
passage 28 between the outside wallsof the aerator body 
and thevextension 29 of the walls 22, forming a hollow 
spout. This spout 29 is of such'length that it ‘covers 
the air ports or openings 17 and it isrof such diameter 
that it will-leave the air passage LES-between the ~inner 

cylindrical housing Ziiofthe aerator. » This wall member 
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is of such a length as to cover the lower surface of the 
discharge port 19 of the aerator, as shown in FIG. 3 
of the drawings. 
Another application of this invention is to the usual 

type of water discharge device used in kitchen sinks that 
may be shifted in position over the sink. The aerator 
housing 20 is partially enclosed within the extension 29 
of the conduit walls 22, allowing the air passage 28 be 
tween the aerator and the inner surface of the extension 
29 of the walls. 
The combination of a deck sink ?xture faucet and a 

?ow control device may be of either one or two types. 
The ?ow control device can be mounted in the conduit 
ahead of the valve structure, as shown in FIG. 7, where 
in the yielding apertured disk type ?ow control device 
assembly 43 is mounted in the conduit 44 with a strainer 
45 mounted thereunder. The ?ow of water is initiated 
and terminated in the conduit 44 by means of the valve 
assembly 46 which is manually controlled by the han 
dle 47. 
When it is desired to either clean or replace the ?ow 

control device, the water supply hexagonal coupling nut 
5411 can be disconnected and the strainer 45 and ?ow 
control device can be removed. A similar ?ow control 
"device may be mounted in a hot water conduit 49 shown 
in FIG. 7. This will then control the ?ow of water from 
the conduits 44 and 49 into the mixing chamber 50 and 
into the nozzle 51. That is, it will be impossible regard 
less of the pressure in the conduits 44 and 49 to obtain 
more than a predetermined ?ow of water from the nozzle 
51. 
A second method of installation of ?ow control de 

vices in the deck sink ?xture is shown in FIG. 8, where 
in the ?xture has the usual valve 52 in the cold water 
inlet 53. A similar valve arrangement controls the ?ow 
of hot water into the ?xture from the hot water inlet 

- 54. The maximum volume of water that may be obtained 
from the nozzle 55, regardless of the setting of the valves 
52 in the cold water inlet and the valve (not shown), 
which controls the ?ow of water in the hot water con 
duit 54 is controlled by a disk type ?ow control regu 
lator assembly 56, shown in the end of the nozzle 55 
between the conduit 57 therein and the aerator 58 
mounted at the end of the nozzle. This ?ow control 
device is mounted by means of the cap screw 59 in the 
end of the nozzle and is retained in position by means 
of this cap screw. When it is desired to inspect or re 
place this device, the cap screw 59 is removed and the 
?ow control regulator 56 may be removed therefrom. 

Still another type of ?ow control device is shown in 
FIGS. 9 and 10 wherein the nozzle 81 has the unit 82 
retained in the open end thereof by means of the screw 
83 in the upper portion of the unit and in the side walls 
of the nozzle 81, as shown in FIGS. 9 and 10. The ?ow 
control unit 84 is mounted on top of the aerator unit 
82 and forms therewith an assemblage. The flow con 
trol unit 84 comprises a body portion 85 having a cen 
tral conduit 86 therein and a seat 87 on the upper side 
thereof. This seat has depressions 88, 88 on each side 
thereof and a yieldable unit 89 on the top thereof rest 
ing on the seat and allowing the water to ?ow through 
the depressions 88, 88 into the central conduit 86. As 
the pressure increases within the nozzle 81 the rubber 
unit 89 is forced downwardly into the depressions 88, 88 
and restricts the available opening for the ?ow of Water 

7 therethrough, and thereby maintains a constant discharge 
from the nozzle 81 over a wide variation of pressure 
within the nozzle 81. These units may be removed by 
removing the aerator 82 and the ?ow control unit 84 
mounted on the top thereof. 
When using a combination aerator and flow control 

.device it is necessary to have a discharge of water with 
in the range of 11/: gal. per minute to 1% gal. per min 
ute as a minimum amount in water to have the aerator 
function. As described above the aerator is mounted 
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4 
in the nozzle of the faucet and the ?ow control device 
may be mounted as a unit with the aerator as shown in 
FIG. 9, or inserted just above the aerator, as shown in 
FIG. 8, or may be inserted in the conduit leading to the 
discharge nozzle. 

While in accordance with the provisions of the statute, 
the best forms of embodiment of this invention now 
known, have been illustrated and described, it will be 
apparent to those skilled in the art that changes may be 
made in the forms of the apparatus disclosed, without 
departing from the spirit of this invention, as set forth 
in the appended claims; and in some cases certain fea 
tures of this invention may be used to advantage without 
a corresponding use of other features. 
What is claimed is: 
1. A water aerating spigot comprising a one piece, 

rigid, imperforate, hollow spout having an inlet for water 
at one end and an outlet for aerated water at the other 
end, said spout vhaving an inwardly projecting rib be 
tween said ends, a one piece, rigid, open-ended, cylin 
drical housing disposed substantially completely within 
said outlet, spaced from the inner side surface of the 
spout attached near its inner end to said rib, having open 
ings in its side wall near its inner end, and having an 
inwardly extending ?ange at its outer end, and means 
in said housing for mixing air with water ?owing through 
said spout, said means including a wall disposed trans 
versely of the spout and provided with a plurality of 
openings for water to pass through, and side wall means 
provided with openings adjacent to said transverse wall, 
and at least one screen in said member, said housing and 
rib engaging and serving to clamp said air and water 
mixing means in assembled position in the spout. 

2. A water aerating spigot comprising a one piece, 
rigid, imperforate, hollow spout having an inlet for water 
at one end and an outlet for aerated water at the other 
end, said spout having an inwardly projecting lib be 
tween said ends, a one piece, rigid, open-ended, cylindri 
cal housing disposed substantially completely within said 
outlet, spaced from the inner side surface of the spout 
‘attached near its inner end to said rib, having openings 
in its side wall near its inner end, and having an inwardly 
extending ?ange at its outer end, and means in said hous 
ing for mixing air with water ?owing through said spout, 
said means including a wall disposed transversely of the 
spout and provided with a plurality of openings for water 
to pass through, and side wall means provided with open 
ings adjacent to said transverse wall, and at least one 
screen in said member, said housing and rib engaging and 
serving to clamp said air and Water mixing means in 
assembled position in the spout, said hollow spout having 
a yielding apertured disk type automatic ?ow control de 
vice mounted therein. 

3. A water aerating spigot comprising a one piece, 
rigid, imperforate, hollow spout having an inlet for water 
at one end and an outlet for aerated water at the other 
end, said spout having an inwardly projecting rib be 
tween said ends, a one piece, rigid, open-ended, cylindri 
cal housing disposed substantially completely within said 
outlet, spaced from the inner side surface of the spout 
attached near its inner end to said rib, having openings in 
its side wall near its inner end, and having an inwardly 
extending ?ange at its outer end, and means in said hous 
ing for mixing air with water ?owing through said spout, 
said means including a wall disposed transversely of the 
spout and provided with a plurality of openings for water 
to pass through, and side wall means provided with open 
ings adjacent to said transverse wall, and at least one 
screen in said member, said housing and rib engaging and 
serving to clamp said air and water mixing means in 
assembled position in the spout, said cylindrical housing 
having a yielding apertured disk type automatic ?ow con 
trol device mounted on the top thereof. 

4. A water aerating spigot comprising a one piece, 
rigid, imperforate, hollow spout having a portion at one 
end to be attached to a wall and provided with a water 
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inlet, said spout having an outlet chamber at its other 
end and an inwardly projecting rib between said portion 
and said chamber, a one piece, rigid, open-ended, cy1in~ 
drical housing disposed substantially completely within 
said outlet chamber, spaced from the inner side surface 
of the spout, having screw-threaded connection near its 
inner end to said rib, having openings in its side wall near 
its inner end, and having an inwardly extending ?ange at 
its outer end, and means in said housing for mixing air 
with water ?owing through said spout, said means includ 
ing a member having [a wall disposed transversely of said 
spout and adjacent to said rib and provided with a plural 
ity of openings for water to pass through, and side wall 
means provided with openings adjacent thereto, and 
screens within the housing, saidv housing engaging and 
serving to clamp the member and screens together be 
tween said ?ange and rib. ' 

5. A water aerating spigot comprising a one piece, 
rigid, imperforate, hollow spout having a portion at one 
end to be attached to a wall and provided with a water 
inlet, said spout having ‘an outlet chamber at its other end 
and an inwardly projecting rib between said portion and 
said chamber, a one-piece, rigid, open-ended, cylindrical 
housing disposed substantially completely within said out 
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let chamber, spaced from the inner side surface of the 
spout, having screw-threaded connection near its inner 
end to said rib, having openings in its side wall near its 
inner end, and having ‘an inwardly extending ?ange at its 
outer end, and means in said housing for mixing air with 
water ?owing through said spout, said means including a 
member having a Wall disposed transversely of said spout 
and adjacent to said rib ‘and provided with a plurality of 
openings for water to pass through, and side wall means 
provided with openings adjacent thereto, ‘and screens 
Within the housing, said housing engaging and Serving to 
clamp the member and screens together between said 

, ?ange and rib, said cylindrical housing having a'yieldable, 
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apertured disk type, automatic, ?ow control device 
mounted on the top thereof. 
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