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3,279,495 
DRINKING FOUNTAIN ARRANGEMENT AND 

CONTROL VALVE THEREFOR 
Acton Burris Taylor, 621 Cliff Drive, 

Newport Beach, Calif. 
Filed May 8, 1964, Ser. No. 365,932 

10 Claims. (C. 137-454.6) 

This invention relates to drinking fountains of the gen 
eral type having mechanical refrigerating means to cool 
the liquid being dispensed, and to an improved flow con 
trol valve especially designed for use with such drinking 
fountains. 

Drinking fountains of the present type are in wide 
spread use for dispensing drinking water, and commonly 
include a cooling coil through which the water is passed 
before it is dispensed. Conventionally, the inlet of the 
cooling coil is connected to a source of water under pres 
Sure, Such as a water line, and the outlet of the coil is 
connected to the inlet of a pushbutton type control valve. 
The drinking fountain also conventionally includes a 
bubbler head, which is connected to the outlet of the 
control valve, and a pan arranged so that when the push 
button Valve is operated water discharges from the bubbler 
head. Any water that flows into the pan is drained away. 

Drinking fountains of the type described are commonly 
placed in office buildings and similar structures, as well 
as in outdoor locations. In extreme cold weather, the 
water within the coils of the cooling unit may unavoidably 
freeze, causing rupture of the coil. In addition, the coils 
occasionally become damaged from other causes and leak 
or rupture. In either instance, because the inlet of the 
coil is connected directly to a water supply line, water can 
flow through the rupture in the coil and flood the im 
mediate area of the drinking fountain. Such flooding is 
undesirable, especially in offices, where extensive damage 
can result to carpets, flooring, and the like. The drink 
ing fountain arrangement of the present invention is de 
signed to avoid this problem. 

Accordingly to the present invention, a mechanical unit 
incorporating cooling coils is utilized, but deviates from 
the conventional, in that the outlet of the cooling coil is 
directly connected to the bubbler head. In addition, the 
control valve for the drinking fountain, instead of being 
placed between the outlet of the cooling coil and the 
bubbler head, is installed in advance of the inlet of the 
cooling coil. Thus, if the cooling coil should leak or be 
come ruptured, no substantial flooding can occur, because 
the control valve prevents all flow from the supply line 
into the inlet of the cooling coil. Thus, the maximum 
flooding that can occur is limited to leakage from the 
ruptured cooling coil. 
The control valve of the present invention is also of a 

novel design to insure that undesired flow into the coil 
cannot OCCult. 
The present control valve is, of course, useful in ap 

plications other than drinking fountains, and embodies 
several desirable features. For example, the flow con 
trolling elements of the valve are pre-assembled into a 
cartridge unit, which unit can easily be inserted and re 
moved from a bore in the contral valve body, thereby 
greatly facilitating servicing and repair. The present 
valve is also designed to prevent spurting or Surge flow, 
which is not only wasteful but annoying. Another feature 
of the valve is that it is also provided with dual sealing 
surfaces to assure non-flow, and is constructed so that the 
pressure in the supply line urges the flow control element 
toward closed position, so that in the event of coil leakage 
or damage, flooding by continual flow through the coil is 
automatically and positively prevented. 

It is an object of the present invention to provide a 
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drinking fountain of the type incorporating a cooling 
unit, constructed in a manner to prevent extensive flood 
ing of premises in the event of leakage or rupture of the 
coil of the cooling unit. 
Another object is to provide a drinking fountain ar 

rangement wherein, upon operation of the control valve 
thereof, flow through the bubbler head will begin slowly 
and continue at a substantially even pressure, thereby 
avoiding spurting, surges, and water hammer. 

It is also an object to provide a flow control valve for 
a drinking fountain constructed so that inlet fluid pressure 
will continually act to urge the valve toward a closed 
position and to hold it closed until manually opened. 
A further object is to provide a flow control valve 

wherein the flow controlling elements are assembled as a 
cartridge unit that can be easily installed in and removed 
from the valve body. 

Still another object is to provide a flow control valve 
incorporating dual sealing surfaces between an enlarged 
valve stem head portion and a valve seat, and between the 
valve seat opening and a mating tapered portion of the 
valve stem, so that a wiping action will occur upon each 
closing of the valve to clean the mating sealing surfaces. 
A still further object is to provide a flow control valve 

incorporating a flexible diaphragm, and constructed in a 
manner to minimize the possibility of damage to said dia 
phragm from freezing of liquid within the valve. 

Still another object is to provide a flow control valve, 
which allows an ample flow of liquid therethrough with 
a short valve stem stroke, and which can be readily ad 
justed to a desired flow rate. 

Other objects and many of the attendant advantages 
of the present invention will be readily apparent from 
the following detailed description when taken in connec 
tion with the accompanying drawings, wherein: 

FIG. 1 is a diagrammatic view of a drinking fountain 
and cooler assembly incorporating the flow control valve 
of the invention, and showing the relative arrangement of 
the control valve, the cooling unit, and the bubbler head; 
FIG. 2 is an enlarged, vertical cross-sectional view 

through the control valve; 
FIG. 3 is a fragmentary, horizontal, staggered cross 

sectional view on a reduced scale, taken along the line 
3-3 of FIG. 2; 

FIG. 4 is an elevational view, partially in cross-section, 
of the cartridge unit of the control valve; and 

FIG. 5 is a schematic diagram showing the liquid cir 
cuit arrangement of the cooler, and control valve and 
bubbler head of the drinking fountain assembly. 

Referring now to the drawings, a conventional liquid 
cooler is indicated generally at 2 in FIG. 1, and includes 
a front panel 4 to which is attached a drinking fountain 
assembly 6. While the liquid cooler 2 and the drinking 
fountain assembly 6 can be utilized to cool and dispense 
any one of a number of liquids, they conventionally are 
employed to dispense Water. 
The liquid cooler 2 is shown in diagrammatic form in 

FIG. 1, and includes a cooling coil 8 having an inlet 10 
and an outlet 12. The drinking fountain assembly 6 com 
prises a pan 14 having a bowl portion 16 therein, from 
which extends a drain pipe 18. The pan 14 has a mounting 
flange 20 at its rear edge, and is secured to the front panel 
4 of the liquid cooler 2 by screws 22. 
A bubbler head 24 is mounted on the basin 14 in posi 

tion to discharge water into the bowl portion 16, and in 
cludes a shield 26. A conduit 28 connects the bubbler 
head 24 with the outlet 12 of the cooling coil 8. 
Also mounted on the pan 14 is a pushbutton operated 

flow control valve 30, to which is connected an inlet 
conduit 32 leading from a suitable source of water under 
pressure. An outlet conduit 34 connects the outlet of the 
valve 30 with the inlet 10 of the cooling coil 8. 
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The construction of the control valve 30 is shown in 
detail in FIG. 2. This valve comprises a body 36 contain 
ing a replaceable cartridge unit 38 incorporating the princi 
pal working elements of the valve. A pushbutton 40 is 
positioned at the top of the control valve 30 and, when 
depressed, operates in a manner to be hereinafter de 
scribed to open the control valve 30 to permit water to 
flow therethrough to the cooling coil 8. 
The valve body 36 has a cylindrical portion 42, and a 

reduced-in-diameter, externally threaded extension 44 at 
its upper end. A radial shoulder 46 is formed at the junc 
ture of the threaded extension 44 and the cylindrical por 
tion 42, and a pair of diametrically opposed, radially ex 
tending notches 48 is provided in the threaded extension 
44. 

In assembling the valve 30 with the pan 14, the threaded 
extension 44 of the valve body 36 is passed through a cir 
cular opening 50, in FIG. 2, in the pan 14. The open 
ing 50 is provided on the periphery thereof with a radial 
ly inwardly projecting tab 52, dimensioned to be snugly 
received within one of the notches 48. The tab 52 and 
its mating notch 48 cooperate to prevent rotation of the 
valve body 36 relative to the pan 14. A hexagonal mount 
ing nut 54 is threaded onto the projecting extension 44 of 
the valve body 36, and secures the valve body to the pan 
14. As is best shown in FIG. 2, the axial thickness of the 
nut 54 is slightly greater than the distance that the exten 
sion 44 of the valve body 36 projects above the top sur 
face of the pan 14. 
The valve body 36 has an axial bore 56, which is 

threaded at 58 for about one-third of its length. A cylin 
drical inlet chamber 60 is provided in the lower end of the 
valve body 36, and is axially aligned with and opens into 
the bore 56. The diameter of the inlet chamber 60 is 
slightly less than one third the diameter of the bore 56. A 
counterbore 62 surrounds the upper end of the inlet cham 
ber 60, and its lower end forms an annular, rounded or 
concave groove 64, which defines a seat or sealing lip 66 
that extends about the upper end of the inlet chamber 60 
and which is also of a rounded, but convex cross-section. 
The axial bore 56 has a bottom wall 68, from which a 

frusto-conical bore 70 extends inwardly and downwardly 
toward a flat annular shoulder 72 positioned at the upper 
end of the counterbore 62. 
The valve body 36 also has a radial inlet port 74, which 

communicates with the inlet chamber 60 at a point about 
midway of the length thereof. The port 74 has an en 
larged threaded outer end 76 to receive a fitting 78 which 
connects the water supply conduit 32 with the inlet cham 
ber 60. The valve body 36 further has an axially directed 
outlet port 80, which opens at its upper end onto the bot 
tom wall 68 of the axial bore 56 and intersects the outer 
portion of the frusto-conical bore 70. The outlet port 
80 terminates at its lower end in an enlarged, axially off 
Set threaded portion 82, which receives a fitting 84 con 
nected with the outlet conduit 34. 
The cartridge unit 38, FIGS. 2 and 4, is received with 

in the cylindrical bore 56, and comprises a lower body 
portion 86 and an upper body portion 88, both of which 
are cylindrical and of a like diameter slightly less than the 
diameter of the bore 56. The lower cartridge portion 
86 terminates at its lower end in a radial end face 90, 
which has an annular recess 92 therein. A cylindrical 
boss 94 is positioned centrally of the end face 90 and pro 
jects downwardly therefrom. The boss 94 has a circular 
recess 96, within which is received an annular resilient 
"neoprene' valve seat 98. The valve seat 98 has an axial 
opening 100, and a thickness substantially greater than 
the length of the boss 94, whereby it projects a substan 
tial distance therebelow. The lower, or outer, face 102 of 
the valve seat 98 is shown to have a slight inward and up 
ward taper in FIG. 2. However, if desired, this taper can 
be eliminated, in which instance, the outer face of the 
valve seat would comprise a horizontal planar surface. 
The lower cartridge portion 86 has a cylindrical bore 
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104 in the upper end thereof, defining a continuous rim 
106, and a radial annular seat 108. An annular groove 
110 is provided in the seat 108 at the outer periphery 
thereof, adjacent the wall of the cylindrical bore 104. A 
frusto-conical wall 112 extends inwardly and downwardly 
from the annular seat 108, and terminates in a short cylin 
drical bore 114. The wall 112 defines, in part, an up 
wardly opening chamber 222. A horizontal dividing wall 
116 separates the bore 114 from the recess 96 in the 
boss 94. The wall 116 is provided centrally thereof with 
an inlet port 118 aligned with and of about the same di 
ameter as the valve seat bore 100. Circumferentially 
spaced, angled ports 120 are provided at the juncture of 
the side wall of the bore 114 and the dividing wall 116, 
and the juncture of the outer surface of the boss 94 and 
the end face 90, said bores opening into the annular re 
cess 92. 
The upper cartridge portion 88 has a reduced-diame 

ter cylindrical portion 122 at the lower end thereof, which 
is snugly received within the rim 106 on the lower car 
tridge portion 86 to retain said cartridge portions in axial 
alignment. The lower end of the upper cartridge portion 
88 has a horizontal, annular clamping surface 124 there 
on, and the upper face 126 of said upper cartridge portion 
is also horizontal and has a cylindrical, upwardly pro 
jecting boss 128 centrally thereof. A frusto-conical wall 
130 extends inwardly and upwardly from the annular 
clamping surface 124, and terminates in a bore 132 that 
extends through the boss 128. The wall 130 defines, in 
part, a downwardly opening chamber 224. 
A circular, flexible diaphragm 134 rests on the annular 

seat 108, and a flat ring 136 rests on the outer marginal 
portion thereof. The outer diameter of the ring 136 is 
just slightly less than the diameter of the bore 104, and 
the inner diameter thereof is slightly larger than the inner 
diameter of the annular seat 108. The annular clamping 
face 124 at the lower end of the cartridge portion 88 en 
gages the top surface of the ring 136, and when the two 
cartridge portions 86 and 88 are urged toward each other, 
as explained hereinafter, the periphery of the diaphragm 
134 is securely clamped in position. The groove 110 in 
the seat 108 is provided to receive material displaced from 
the diaphragm 134 upon clamping thereof, and functions 
to prevent undue cold-flow of the diaphragm material. 
The diaphragm 134 is connected with a stainless steel 

valve stem 138 having a portion 140 that is disposed be 
low the diaphragm 134, extends through the inlet port 
118 and through the opening 100 in the valve seat 98, and 
terminates in a cylindrical head portion 142. The di 
ameter of the stem portion 140 is substantially less than 
the diameter of the inlet port 118 and the bore 100 in 
order to provide an annular flow path for water there 
between. By way of example, the inlet port 118 and the 
bore 100 may have a diameter of about 0.218 inch, in 
which instance the diameter of the valve stem portion 140 
will be about 0.109 inch. The diameter of the head por 
tion 142 is substantially less than the diameter of the in 
let chamber 60. For example, the diameter of the inlet 
chamber 60 may be about 0.3125 inch and that of the 
portion 142 about 0.281 inch. 
The upper side of the head portion 142 has an annular 

groove 144 that is generally triangular in radial cross 
Section, and defines a sealing lip 146 on the upper, outer 
periphery of said head portion 142. The sealing lip 146 
is rounded or convex, and is engageable with the lower 
surface 102 of the valve seat 98. The inner wall of the 
groove 144 is formed by a frusto-conical stem portion 148, 
which tapers from an upper diameter substantially less 
than the diameter of the opening 100, to a diameter at 
the lower end thereof substantially greater than the 
diameter of said opening. Thus, as the valve stem 138 
moves upwardly, the frusto-conical portion 148 will be 
wiped against the wall of the opening 100 in the valve 
seat 98, and said stem will come to rest with the stem 
portion 148 in sealing engagement with the lower portion 
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of said opening. Such wiping action tends to remove any 
foreign matter from the frusto-conical portion 148 of 
the valve stem, and insures an effective seal between said 
poriton and the valve seat 98. 

In addition to the seal provided by the frusto-conical 
stem portion 148, a second seal is provided by the engage 
ment of the sealing lip 146 with the lower surface of the 
valve seat 98. Thus, dual seals are provided to assure 
leakproof closure of the valve. It should be further noted 
that, as the valve seat 98 begins to wear, the frusto 
conical stem portion 148 will still maintain an effective 
seal for a long period of time. 
The length of the head portion 142, and the position of 

the inlet port 74 are such that when the head portion 142 
is seated against the valve seat 98, the lower surface 150 
thereof will be positioned in a plane above said inlet 
port. Thus, when the valve is closed, the inlet port 74 will 
be completely exposed. However, as the valve stem 138 
is moved downwardly, as during opening of the valve, the 
length of the head portion 142 is such that it will pro 
gressively move across the radial inlet port 74, thus pro 
ducing an obstruction and causing restriction in flow there 
through. The reverse action occurs during closing, at 
which time the head portion 142 is effective to prevent 
water hammer during closing of the valve. Hence, this 
arrangement contributes significantly to the life of the 
valve components as well as to user satisfaction. 
The portion 140 of the valve stem 138 has an integral 

collar 152 about midway of the length thereof, and a 
portion 154 of the valve stem projects above the collar 
152 and is threaded and extends through an opening in 
the diaphragm 134. A combined diaphragm-supporting 
disk and nut 156 is threaded on the stem portion 154 and 
is tightened against the collar 152, the lower face of said 
nut having a frusto-conical configuration. The upper sur 
face 158 of the nut 56 engages the diaphragm 134, and 
is roughened to insure effective gripping thereof. 
The threaded stem portion 154 has a clamping washer 

160 thereon that engages the upper side of the diaphragm 
134. A lock washer 162 is disposed on top of the clamp 
ing washer 160, and a retaining nut 164 is threaded on 
the stem portion 154 to secure the valve stem 138 to the 
diaphragm 134. The lower portion 166 of the retaining 
nut 164 is cylindrical, and terminates at its upper end in 
a radial flange 168. A reduced cylindrical head 70 ex 
tends upwardly beyond the flange 168, and has a diametric 
slot 72 for receiving the tip of a screw driver or other 
suitable tool for installing the retaining nut. 
The head 170 of the retaining nut 164 is received with 

in a spring housing 174 comprising a cylindrical lower 
portion 176 having an external diameter slightly less than 
the diameter of the bore 132. The housing 174 is pro 
vided near its upper end with an intermediate enlarged 
portion 178 having an external diameter corresponding 
to that of the boss 128, and terminating at its upper end 
in a radial flange 80. 
The spring housing 174 has a bore 182, the upper end 

184 of which is threaded. The bore 182 is slightly larger 
in diameter than the flange 168 of the retaining nut 164, 
and terminates at its lower end in an annular, radial 
shoulder 186 of an internal diameter less than the diameter 
of the flange 168. The flange 168 rests above the radial 
shoulder 186, and thus upward movement of the spring 
housing 174 will cause the valve stem 138 to likewise 
move upwardly. 
A compression type range spring 188 is received in the 

housing 174 with the lower end thereof surrounding the 
retaining nut head 170. A range adjusting screw 190 is 
received within the threaded upper end 184 of the bore 
182, and has a recess 192 in its lower face for receiving 
the upper end of the spring 188. The range screw 190 has 
a slot 194 for receiving the tip of a screw driver. The 
resilient force of the range spring 188 can thus be ad 
justed by altering the position of the range screw 190 to 
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6 
vary the force urging the valve stem 138 downwardly away 
from the spring housing 174. 
A return spring 196, under compression, extends be 

tween the upper end face 126 of the upper cartridge por 
tion 88 and the lower face of the flange 180 on the spring 
housing 174, the upper and lower ends of said return 
spring 196 being held in position by the intermediate 
cylindrical portion 178 and the cylindrical boss 128, re 
spectively. 
The return spring 196 is thus operative to urge the 

Spring housing 174 upwardly relative to the upper and 
lower cartridge portions 88 and 86, respectively. Such 
upward movement of the spring housing 174 causes the 
shoulder 186 to engage beneath the flange 168 on the 
retaining nut 164, which in turn causes the valve stem 
138 to be moved upwardly until the head portion 142 
thereof sealingly engages with the valve seat 98. The 
force of the return spring 196 is such that, when said 
Spring is fully extended, it will hold the head portion 
142 of the valve stem 138 in engagement with the valve 
seat 98 with just enough force to make a tight seal. Thus, 
no excessive clamping pressure, which might cause damage 
to the valve seat 98 is exerted by said spring. The range 
spring 88 is of less strength than the return spring 196, 
and thus the return spring 196, in effect, normally over 
rides said range spring to maintain the valve in a closed 
position. 
The cartridge unit 38, as is best shown in FIG. 4, is 

Self-contained, and can be easily inserted and removed 
from the cylindrical bore 56 in the valve body 36. The 
elements thereof are held in assembled relationship in part 
by the return spring 196, which urges the spring housing 
174 away from the upper and lower cartridge portions 88 
and 86, thus causing the radial shoulder 186 to engage 
the flange 168 and move the valve stem 138 so that the 
head portion 142 thereof is engaged with the valve seat 
98. Because the valve stem 138 is thus urged by the 
Spring housing 174 and is in engagement with the valve 
seat 98, the components of the cartridge unit are effec 
tively clamped together by spring pressure, thus making 
the cartridge unit 38 self-contained and easily removable. 
The cartridge unit 38 can, of course, be disassembled by 
first removing the range screw 190 and the range spring 
188, and by next removing the retaining nut 164. Upon 
removal of the nut 164, the valve stem 138, the spring 
housing 174, and the retaining spring 196 can be separated, 
after which the remaining elements of the cartridge unit 
can be easily disassembled without tools. 
The cartridge 38, which contains the flow control ele 

ments of the valve 30, is received as a unit within the 
cylindrical bore 56 in the valve body 36; an O-ring seal 
198 being positioned between the lower end face 90 of 
Said cartridge and the bottom wall 68 of said bore. 
The O-ring 198 has an external diameter corresponding 

to the diameter of the bore 56, and serves a dual purpose. 
First, it forms an effective seal to prevent leakage of fluid 
between the end 90 of the cartridge unit 38 and the side 
Wall of the bore 56. Secondly, it spaces the lower end 
90 of the lower cartridge portion 86 from the bottom wall 
68 of the bore 56, whereby to define a manifold outlet 
chamber 200 therebetween for receiving flow from the 
angled outlet ports 120. While the ring 198 has been 
described as being an O-ring, it is to be understood that a 
flat fiber washer, or other suitable sealing member, could 
be substituted therefor. 

After the sealing ring 198 and the cartridge unit 38 
have been inserted into the bore 56, a washer 202 is 
placed upon the upper face 126 of the upper cartridge 
portion 88, said washer having an external diameter 
slightly less than the diameter of the threaded portion of 
the bore 56, and having a radially projecting tab. 204, 
FIG. 3, which is receivable in one of the notches 48. A 
retainer nut 206, FIG. 2, is then threaded into the bore 58, 
and tightened to clamp the sealing ring 198 in position, 
and to clamp the outer margin of the diaphragm 134 
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securely between the upper and lower cartridge portions 
88 and 86, respectively. The retainer nut 206 has a plu 
rality of circumferentially spaced holes 208 for receiving 
the pins of a suitable spanner wrench (not shown). The 
length of said nut 206 is such that when the cartridge unit 
38 has been securely tightened in position, a substantial 
portion thereof will project above the upper end of the 
valve body 36 and the mounting nut 54. 
The pushbutton 40 comprises a cup-shaped body por 

tion 210, which receives the flange 180 on the spring hous 
ing 174. The pushbutton 40 terminates at its lower end 
in an outturned flange 212. A screw thimble 214 has 
an opening 25 to receive the pushbutton 40, and an 
inturned flange 216 that overlies and is normally spaced 
from the flange 212. The screw thimble 214 has hexag 
onal, external wrench-engaging surfaces 218, and internal 
threads 220 that cooperate with the projecting portion of 
the retainer nut 206 to secure the pushbutton 40 in opera 
tive position on the valve 30. 
The operation of the valve 30 is as follows: with the 

inlet conduit 32 connected to a source of water under 
pressure, the return spring 196 will normally urge the 
spring housing 174 and the valve stem 138 upwardly, 
whereby to seat the valve stem head portion 142 on the 
valve seat 198. Because the head 142 is completely ex 
posed within the inlet chamber 60, the pressure of the 
water entering said chamber from the conduit 32 will exert 
force on said head, tending to cause it to more tightly 
engage the valve seat 98. The pressure will also urge 
the tapered stem portion 148 to form a second seal with 
the wall of the seat opening 100. Thus, the greater the 
pressure of the incoming water, the more effective will be 
the seal between the head portion 142 and the valve seat 
98, and the stem portion 148 and the passage 100. The 
use of inlet pressure to cause sealing (ngagement, coupled 
with the dual sealing feature of the valve 30, effectively 
insures that no water leakage can occur through the 
closed valve. 
When it is desired to open the valve 30, the pushbutton 

40 is manually depressed against the force of the return 
spring 196. As the pushbutton 40 is depressed, the spring 
housing 174 will move downwardly, thus disengaging the 
radial shoulder 186 from the flange 68. This frees the 
valve stem 138 for downward movement. Accordingly, 
as movement of the housing 174 continues, the range 
spring 188 will be compressed between the range screw 
190 and the nut flange 168, until the force thereof is 
sufficient to overcome the pressure being exerted on the 
valve stem head portion 142 by water contained in the 
inlet chamber 60. Continued downward movement of 
the pushbutton 40 will then cause the valve stem 148 to 
move downwardly, thus unseating the head portion 142 
and permitting flow from the inlet chamber 60, through 
the seat opening 100, the inlet port 118, and into the 
chamber 222 below the diaphragm 134. The water will 
then flow through the angled outlet ports 120 into the 
outlet chamber 200, then through the outlet port 80 
and the conduit 34, into the cooling coil 8, for discharge 
through the bubbler head 24. It should be noted that 
as the stem head 142 moves downwardly, flow through the 
inlet port 74 will be progressively restricted in the manner 
hereinabove described. 
When it is desired to stop flow through the valve, the 

pushbutton 40 is merely released. The return spring 196 
then causes the spring housing 174 to move upwardly 
relative to the upper cartridge portion 88. As the spring 
housing 174 moves upwardly, the radial shoulder 186 will 
be brought into engagement with the flange 168, and 
thereafter the valve stem 138 will move upwardly with 
the spring housing 174. When the pushbutton 40 has re 
turned to its original position, the return spring 196 will 
have caused the head 142 to again seat on the valve seat 
98, thereby closing the valve. Water pressure within the 
inlet chamber 60 will then again function to keep the 
head 142 tightly seated. During closing action of the 
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valve, the restriction of the flow through the inlet port 
74 caused by the head 142 will gradually decrease and the 
tapered stem portion 148 will gradually restrict flow 
through the seat opening 100, whereby flow will be effec 
tively controlled to prevent water hammer. 

After the valve has closed, all flow ceases and such 
water as is present in the system between the valve 30 
and the bubbler head 24 remains there, since the system 
is airtight. It will also be appreciated that with the coil 
20 located at a height above the bubbler head as shown 
in FIG. 1, if the coil develops a leak, air entering at such 
point will break the vacuum and water can drain from 
the coil into the pan 14 through the bubbler head. 

It will be noted that one feature of the present control 
valve is that an ample amount of flow can be obtained 
with a relatively short stroke of the valve stem 138. Fur 
ther, the positioning of the angled outlet ports 120 at the 
lower end of the cylindrical bore 14 insures that even if 
the diaphragm 134 should move completely downwardly 
into engagement with the frusto-conical wall 12, flow 
through the valve will not be closed off. 
Another feature of the valve is that it is designed so 

that no damage can be caused by water freezing in the 
valve body. The amount of water which can be retained 
within the lower diaphragm chamber 222 is relatively 
small, but even if water contained therein should freeze, 
the upper diaphragm chamber 224 provides ample room 
for the diaphragm 34 to expand. Also any water that 
might freeze in the chamber 69 could expand without 
causing damage because of the yieldability of the seat 
98. It should also be noted that, because the valve seat 
98 and the valve stem head portion 142 are disposed on 
the inlet side of the diaphragm 134, a leak in the dia 
phragm will not be exposed to inlet fluid pressure except 
when the valve is open. Thus, accidental flooding be 
cause of a leaky diaphragm is eliminated. 
As has been hereinabove mentioned, the control valve 

30 in the drinking fountain arrangement of the invention 
is positioned on the inlet side of the cooling coil 8. This 
arrangement insures that if a leak should occur in the 
cooling coil 8, either because of rupture from freezing or 
for any other reason, the maximum amount of leakage 
that can occur will be limited to the liquid that can leak 
out of the cooling coil. Thus, a serious accidental flood 
ing of the premises where the drinking fountain is located 
is avoided. If the coil 8 should become ruptured, this 
fact would normally become readily apparent immediately 
upon opening of the valve 30, and the valve could then be 
closed to prevent any further flooding. 
The positioning of the valve 30 at the inlet of the cool 

ing coil 8 also provides another desirable result. Fre 
quently, in drinking fountains where the control valve is 
connected adjacent the bubbler head, upon actuation of 
the control valve, a sudden gush or spurt of water will 
result. This is frequently annoying to the user of the 
fountain, and often causes waste and unnecessary splash 
ing of water onto the floor. In the present invention, 
the control valve 30 is positioned at the inlet to the coil 
8, so that water must first flow through the coil 8 before 
reaching the bubbler head 24. The result is that the first 
discharge of water from the bubbler head after depress 
ing the pushbutton 40 will not be a surge, but rather will 
be a relatively gentle flow. As a result, splashing is 
avoided. 
The control valve of the invention also functions to 

regulate the rate of flow through the cooling coils 8. 
When the valve 30 is in an open position, the range 
spring 188 will cooperate with the inlet water pressure 
in the chamber 60 to move the valve stem 138 away from 
the valve seat 98, or permit it to move toward said seat, 
as fluctuation in inlet pressure occurs. This regulating 
action insures that a relatively constant pressure will be 
present in the coil 8, as well as in the water issuing from 
the bubbler head 24. The pressure of such outflow 
through the bubbler head 24 can be controlled by merely 
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adjusting the range screw 190 which, in turn, adjusts the 
force of the range spring 188. In addition, the range 
spring 188 will yield and permit the stem head 142 to 
move toward the seat 98 under surge conditions, or upon 
sudden depression of the pushbutton 40, to thus auto 
matically maintain a uniform flow rate to the bubbler 
head 24. 

In addition, the range spring 188 will yield and permit 
the stem head 142 to move toward the seat 98 under 
surge conditions, or upon sudden depression of the push 
button 40, to thus automatically maintain a uniform flow 
rate to the bubbler head 24. 

I claim: 
1. A valve, comprising: a valve body having an out 

wardly opening cartridge receiving cavity formed by a 
generally cylindrical side wall and a bottom wall at the 
inner end of said cavity, said valve body also having 
inlet means, including an inlet opening in said bottom 
wall; a cartridge unit removably mounted within said 
cavity and containing a chamber therein, the inner end 
of said cartridge unit having an inlet port aligned with 
said valve inlet opening and communicating with said 
chamber; a resilient valve seat carried by said cartridge 
unit and disposed in clamped engagement between said 
inner end of said cartridge unit and said bottom wall, 
said valve seat having an opening in communication with 
said valve inlet opening and with said cartridge chamber 
inlet port, and of smaller diameter than said valve inlet 
-opening, said cartridge having outlet port means in the 
inner end thereof, and said valve body having an outlet 
opening in said bottom wall spaced outwardly from said 
resilient valve seat and in communication with said 
cartridge unit outlet port means, said clamped resilient 
valve seat sealing said valve inlet opening from said valve 
outlet opening; sealing means spaced from said outlet 
opening and said outlet port means, arranged to prevent 
leakage between said cartridge unit and the side wall of 
said cavity; a valve stem carried by said cartridge unit, 
and including: a stem portion supported for reciproca 
tion within said cartridge chamber and extending through 
said valve seat opening, said stem portion having a sub 
stantially smaller diameter than said valve seat opening 
to provide a flow path therebetween; an enlarged head 
portion carried by said stem portion and disposed on 
the inlet side of said valve seat, said enlarged head por 
tion being engageable with said valve seat to prevent flow 
therethrough; and means carried by said cartridge unit 
normally urging said enlarged head portion into engage 
ment with said seat and being manually operable to 
actuate said valve stem to move said enlarged head por 
tion out of engagement with said valve seat. 

2. A valve as recited in claim 1, wherein the cartridge 
unit includes a flexible diaphragm extending across the 
cartridge chamber, and wherein the valve stem is con 
nected with and extends through said diaphragm, and 
wherein the diaphragm divides said cartridge chamber 
into an inner portion in communication with said valve 
seat, and an outer portion sealed from said valve seat. 

3. A valve as recited in claim 2, wherein the cartridge 
unit includes an upper body portion having a bore therein 
which communicates with the outer portion of said 
cartridge chamber, said valve stem further including an 
extended portion aligned with and of smaller diameter 
than said bore, said extended stem portion having flange 
means thereon, and wherein the means operable to move 
said valve stem includes: a hollow spring housing re 
ceived over said extended stem portion and having shoul 
der means engageable with the undersurface of said flange 
means on said extended stem portion, the lower portion 
of said spring housing being received within said bore; 
a range spring in said spring housing and arranged to 
urge said flange means on said extended stem portion into 
engagement with said shoulder means on said spring 
housing; and a return spring disposed between said upper 
body portion and said spring housing, and arranged to 

0 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

75 

O 
urge said spring housing away from said upper body por 
tion to engage said spring housing shoulder means with 
said flange on said extended stem portion and to seat 
said head portion on said valve seat. 

4. A valve as recited in claim 2, wherein said inner 
portion of said cartridge chamber is defined in part by 
a reduced diameter wall portion spaced from said dia 
phragm and in alignment with the valve seat and by a 
frusto-conical wall portion extending between said re 
duced diameter wall portion and said diaphragm, said 
cartridge outlet port means intersecting said reduced 
diameter wall portion. 

5. A valve as recited in claim 1, wherein said sealing 
means includes: an annular resilient member disposed 
between the cartridge unit and the bottom wall of said 
valve body cavity, said resilient member defining together 
with said bottom wall of said valve body cavity and 
with said cartridge an outlet chamber for receiving liquid 
from said cartridge chamber for discharge through said 
valve body outlet, said resilient member also forming a 
seal to prevent leakage from said outlet chamber between 
said cartridge unit and the wall defining said valve body 
cavity. 

6. A valve as recited in claim 1, wherein the valve 
body inlet comprises: a cylindrical inlet chamber of uni 
form diameter aligned with said valve seat and a radial 
inlet port located approximately centrally of the length 
of the side wall of said inlet chamber, said head portion 
being cylindrical and being received within said inlet 
chamber, the diameter of said head portion being sub 
stantially less than the diameter of said inlet chamber, 
and the length of said head portion being proportioned 
so that (1) said head portion will be disposed in the 
upper portion of said cylindrical inlet chamber and just 
be clear of said radial inlet port when said valve is closed, 
and (2) So that said head portion will move across said 
radial inlet port in obstructing position to restrict flow 
therethrough when said valve stem is moved to open 
position. 

7. A replaceable cartridge unit to be removably se 
cured in a valve housing, comprising: an upper body 
portion having a downwardly-facing open chamber; a 
lower body portion having an upwardly-facing chamber 
disposed in confronting relation with said downwardly 
facing chamber, said chamber being closed at its lower 
end by a wall, and said wall having a centrally positioned 
inlet port therethrough; a flexible diaphragm having an 
Outer marginal portion positioned between said upper 
and lower body portions separating said chambers from 
each other; an annular resilient valve seat; means mount 
ing said annular resilient valve seat on the lower, exter 
nal face of said wall, said valve seat having an axial open 
ing aligned with said inlet port and communicating with 
said upwardly-facing chamber, said lower body portion 
also having an outlet port through said bottom wall and 
Spaced from said inlet port, and leading from said 
upwardly-facing chamber; a valve stem connected with 
and extending through said diaphragm, and including a 
portion extending through and of substantially smaller 
diameter than said inlet port and said valve seat opening 
and having an enlarged head on the lower end thereof 
exteriorly of said lower body portion engageable with 
the inner peripheral portion of said valve seat; means, 
including a spring, arranged to continually urge said 
valve stem in a direction to engage said head with said 
resilient valve seat and to act through said valve stem to 
urge said upper and lower body portions toward each 
other; and means manually operable to move said valve 
Stem in the opposite direction to move said head portion 
of said valve stem away from said valve seat against the 
force of said spring, to establish a flow path between said 
valve stem and the side walls of said inlet port and said 
valve seat opening. 

8. A valve comprising: a valve body having an up 
Wardly opening cartridge receiving cavity formed by an 
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uninterrupted cylindrical side wall and a bottom wall at 
the lower end of said cavity, said body also having a 
central inlet bore of reduced diameter in said bottom 
wall, and an outlet bore in said bottom wall spaced from 
said inlet bore; a generally cylindrical cartridge of slightly 
smaller diameter than said cavity disposed in said cavity; 
said cartridge having an inlet port aligned with said re 
duced inlet bore, and an outlet port opening onto said 
bottom wall and in communication with said outlet bore, 
said cartridge including means controlling flow between 
said reduced bore and said outlet bore, including a resil 
ient valve seat clamped between said cartridge and said 
bottom wall, said valve seat having an opening there 
through aligned with said inlet bore and said inlet port, 
said valve body having a shoulder on said bottom wall 
surrounding the upper end of said reduced bore and en 
gaged with said valve seat to form a seal therewith, said 
valve seat sealing said inlet bore from said outlet bore; 
sealing means spaced from said outlet bore and said out 
let port, arranged to prevent leakage between said 
cartridge and said cylindrical side wall; and means con 
fining said cartridge in said valve body. 

9. A valve as defined in claim 8, wherein the means 
controlling flow between the reduced bore and the out 
let includes a stem extending through the resilient valve 
seat and having a head received in the reduced bore, said 
head being engageable with the resilient valve seat to 
form a seal therewith. 

10. A valve comprising: a valve body having an up 
wardly opening cartridge receiving cavity formed by a 
cylindrical side wall and a bottom wall at the lower end 
of said cavity, said body also having a central bore of 
reduced diameter in said bottom wall; a generally cylin 
drical cartridge of slightly smaller diameter than said 
cavity disposed in said cavity; a sealing ring disposed in 
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said cavity adjacent said cylindrical side wall and be 
tween said bottom wall and the lower end of said 
cartridge, forming both a chamber and a seal there 
between, said valve body having an outlet communicat 
ing with said chamber, and having an inlet communicat 
ing with said reduced bore, said cartridge including means 
controlling flow between said reduced bore and said out 
let, including a resilient valve seat, said valve body hav 
ing a shoulder surrounding the upper end of said reduced 
bore and engaged with said valve seat to form a seal 
therewith; and means confining said cartridge in said 
valve body. 
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