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57) ABSTRACT 

A system for dispensing a supply of instant hot fluid more par 
ticularly water wherein a hot fluid storage tank having an ex 
pansion and accumulation chamber may be operatively as 
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sociated with either an adjacent or a remotely disposed 
dispensing and control mechanism. The dispensing and con 
trol mechanism has a first connection to a source of fluid to be 
heated and dispensed normally maintained at pressures above 
that of atmospheric pressure, a second connection with valve 
means therein to direct and regulate the flow of source water 
to the hot water storage tank for displacement of heated water 
therefrom, a third connection between the outlet for the hot 
fluid storage tank and a spout means on the dispensing and 
control mechanism to permit heated fluid displaced from said 
hot fluid storage tank outlet to be passed to and discharged 
from the spout means, the third connection has port means 
therein disposed so that the expansion and accumulation 
chamber will collect backflow water from the spout and the 
third connection when dispensing is terminated or expanded 
hot fluid from the hot fluid storage tank when the system is at 
static conditions of operation, and a fourth connection 
between the upper end of the expansion and accumulation 
chamber and the spout means but isolated from said third con 
nection to vent the expansion and accumulation chamber and 
act to maintain the entire system at atmospheric pressure. 
Additionally, the system includes in the dispensing means a 
valve means normally biased closed to block flow of water 
from the source into the system and cammed to move axially 
against the bias to an open position by an axial-acting actua 
tor. The valve means disposed to be removably mounted 
through the upper face of the dispensing means. The spout is 
mounted by a tapered wring fit connection to allow for easy 
removal along the longitudinal line of the connection whereby 
access to the valve means for service, repair and replacement 
is facilitated. 

17 Claims, 18 Drawing Figures 
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1. 

MEANS FOR STORING AND DSPENSING HEATED 
LIQUID AND SYSTEM THEREFOR 
BACKGROUND OF INVENTION 

Pat. No. 3,202,321 relates to a hot-water-heating and 
dispensing apparatus operating at atmospheric pressure in 
which the dispensing head is disposed remotely from the hot 
water storage tank. The dispensing head of the system shown 
in this patent acts as means for regulating the discharge of the 
heated water as needed and permits the dispensing head to 
serve in the capacity of an overflow control device and venting 
means all of which is accomplished solely through the 
dispensing means for the heated fluid. In this last-mentioned 
capacity the dispensing head has a relatively small built-in 
chamber calibrated to operate at a predetermined volumetric 
capacity dependent largely on the temperature of cold water 
introduced into the system. Therefor, if the volumetric capaci 
ty of the system increases or additional expansion of heated 
water occurs, the excess water must pass from the system by 
way of the normal dispensing passage or spout. 

in systems where the temperature of the water source varies 
over wide ranges from very cold in the winter to moderately 
warm in the summer it is clear that a calibrated expansion 
chamber in the dispensing head will from time to time produce 
inconvenient dripping of overflow water and consequently 
waste water in the system. 

Other hot water dispensing systems operating at atmospher 
ic pressure are shown in U.S. Pat. Nos. 2,903,551 and 
3,089,941. 
The present invention contemplates a hot-water-dispensing 

system to overcome this problem and to provide an improved 
system operated at atmospheric pressure in which a hot water 
storage tank having an associated expansion and accumula 
tion chamber is connected to either a remote or an adjacent 
dispensing head and control mechanism so as to provide for 
regulation and control of the dispensing of heated water, to 
permit expansion of heated water or accumulation of 
backflow water in said expansion and accumulation chamber, 
and the expansion and accumulation chamber is operatively 
connected to an independent and isolated venting arrange 
ment which also serves to maintain the system at all times at 
the desired atmospheric pressure operating conditions. 

SUMMARY OF THE INVENTION 

Thus, the present invention contemplates a fluid-dispensing 
system operating at atmospheric pressure for dispensing quan 
tities of hot water or other fluids at temperatures between 
given hot and cold temperature limits which system includes, a 
fluid reservoir or storage tank having means thereon for main 
taining the fluid stored therein at a predetermined tempera 
ture, a dispensing head adjacent to or remotely disposed from 
said fluid reservoir or storage tank having an inlet connected 
to a source of fluid to be heated, a valve member and an outlet 
connected to deliver said fluid from said inlet to the lower por 
tion of said fluid reservoir whereby controlled dispensing of 
fluid from said fluid reservoir will occur by positive displace 
ment when said valve passed fluid thereto, a spout means con 
nected to one end of a discharge conduit having its inlet con 
nected to the outlet for said storage tank near the upper end 
thereof, a means connected to said tank, about the point 
where said outlet is connected to said discharge conduit, form 
ing an expansion and accumulation chamber and coacting 
with said discharge conduit to receive expansion fluid from 
said fluid reservoir or backflow fluid from said spout means 
and to maintain the collected fluid at substantially the same 
temperature as the fluid in said storage tank, and a vent means 
connected between said means forming said expansion and ac 
cumulation chamber and said spout means which vent means 
acts to maintain said system at atmospheric pressure. 

Additionally, the present invention contemplates a fluid 
reservoir or storage tank assembly for maintaining the fluid 
stored therein at a predetermined temperature which is 
adapted more particularly for use in an atmospheric-type 
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2 
fluid-dispensing system. The storage tank assembly includes a 
storage section having an inlet for fluid to be heated and an 
outlet at the upper end thereof connected to a discharge con 
duit, an expansion and accumulation means having at least 
one wall common to the storage section or tank and operative 
ly associated with the outlet and said discharge conduit, means 
for maintaining fluid stored in said storage chamber at a 
predetermined temperature, means connected between said 
outlet for the storage tank and said discharge conduit to per 
mit expansion fluid from said storage section or tank and 
backflow fluid from said discharge conduit to accumulate and 
collect in said expansion and accumulation means, and a vent 
means at the upper end of said expansion and accumulation 
section to maintain the operation of said fluid reservoir or 
storage tank assembly at atmospheric pressure. 

Additionally, the present invention contemplates a fluid 
reservoir or storage tank assembly for maintaining fluid stored 
therein at a predetermined temperature as above described in 
which the common wall between the expansion and accumula 
tion chamber and the storage section for heated water is con 
structed to provide means for trapping foreign matter col 
lected in the accumulation chamber. 

OBJECTS AND ADVANTAGES 

Accordingly, an object of the present invention is to provide 
a hot water dispensing system having a hot water storage tank 
with an associated expansion and accumulation chamber, the 
tank and chamber also being associated with either an ad 
jacent or a remote dispensing head operable to control the 
flow of water into and from the tank; said system being nor 
mally maintained at atmospheric pressure by suitable venting 
means associated with the expansion and accumulation 
chamber and the dispensing means. 

It is another object of the present invention to provide a hot 
water storage tank with an improved expansion accumulation 
chamber which is adapted to be maintained at substantially 
the same temperature as the fluid in the storage tank and pro 
vides a trap for foreign matter therein. 
Another object of the present invention is to provide a hot 

water dispensing system in which the dispensing means has a 
spot providing a flow path for fluid to be dispensed which is 
conducted to the discharge connection or conduit from the 
hot water storage tank in the hot water dispensing system and 
the system is provided with an improved venting means for 
maintaining the system at atmospheric pressure in the form of 
a vent connection between the expansion and accumulation 
chamber means for the hot water storage tank and the spout 
which is isolated from the fluid flow path between the hot 
water storage tank and the spout. 

Still another object of the present invention is to provide a 
hot water dispensing system in which the dispensing means in 
cludes an improved normally closed flow control means 
manually operated to an open position for dispensing fluid in 
the hot water dispensing system. 
And another object of the present invention is to provide in 

a hot water dispensing system a flow control means in which 
manual-operating means moves axially in a direction opposite 
from the means for controlling the flow and cam means is 
disposed between the respective elements so that response to 
the movement of one will cause movement of the other. 

It is still a further object of the present invention to provide 
an improved hot water storage tank having an associated ex 
pansion and accumulation chamber in which the accumula 
tion chamber is operatively disposed to receive expansion 
water from the storage tank and is vented to atmosphere so as 
to maintain the hot water storage tank operation at at mospheric pressure. 

Further objects and advantages of the invention will 
become apparent from a study of the following specification 
taken in connection with the accompanying drawings wherein: 

FIG. 1 is a view and side elevation of a hot water fluid 
dispensing system in accordance with the present invention in 
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stalled in a commode with portions of the sink and cabinet 
thereof broken away to show installation details. 

FIG. 2 is an enlarged view of the dispensing head for the 
form of hot water dispensing system shown in FIG. 1 of the 
drawings. 

FIG. 3 is a cross section taken on line 3-3 of FIG. 2. 
FIG. 4 is a front elevational view of the heating and storage 

tank assembly in accordance with the present invention with 
portions thereof broken away. 
FIG. 5 is an enlarged fragmentary cross-sectional view 

taken on line 5-5 of FIG. 4. 
FIGS. 6 and 7 are side elevational views and bottom plan 

views respectively of the heating and storage tank assembly in 
accordance with the present invention with portions thereof 
broken away. 

FIG. 8 is a diagrammatic illustration of the fluid heater cir 
cuit for the fluid reservoir or storage tank shown in FIGS. 4, 5 
and 6. 

FIG. 9 is a view and side elevation of another form of hot 
water dispensing system in accordance with the present inven 
tion as installed in a commode with portions of the sink and 
the cabinet thereof broken away to more fully show installa 
tion details. 

FIG. 10 is an enlarged side elevational view of the pushbut 
ton-type dispensing means of the hot water dispensing system 
of FIG. 9. 

FIG. 11 is a top plan view of the dispensing means as shown 
in FIG.9, showing a fragment of the spout means. 
FIG. 12 is a bottom plan view taken on line 12-12 of the 

body of the dispensing means of the form of the invention 
shown in FIGS. 9 and 10 of these drawings to illustrate the 
various fluid connections in the system. 
FIG. 13 is a view and side elevation of still another form of 

hot water dispensing system in accordance with the present in 
vention as installed in a commode with portions of the sink in 
cross section and portions of the heating and storage means 
broken away. 

FIG. 14 is an enlarged view partly in vertical section of the 
dispensing means and the upper portion of the heating and 
storage means for the form of the invention shown in FIG. 13. 

FIG. 15 is a vertical section of the body member of the 
dispensing head with the valve elements and spout removed to 
show the passages and ports therein more clearly. 

FIG. 16 is a cross-sectional view taken on line 16-16 of 
FIG. 14. 
FIG. 17 is a cross-sectional view taken on line 17-17 of 

FIG. 14. 
FIG. 18 is a side elevational with portions broken away and 

exposed in vertical section of the valve body and the heating 
and storage means. 

SYSTEM WITH LEVER-OPERATED DISPENSING 
MEANS 

Referring now to the drawings and particularly to FIG. 1 an 
atmospheric-type fluid-dispensing system in accordance with 
the present invention is shown as installed in a commode 
generally designated C. The system consists of two major as 
semblies: One is the dispensing means generally designated 10 
mounted adjacent the sink S and the other being a storage 
means for fluid generally designated 11 with heating means 
thereon more fully described hereinafter, the storage means 
being mounted on a vertical wall W of the commode. 
The dispensing means and the storage and heating means 

are connected to each other by suitable conduits so that a fluid 
to be dispensed from the system may be taken at ambient tem 
perature from any suitable source (not shown) heated in the 
storage means and moved therefrom by positive displacement 
to the dispensing means by a suitable control valve for passing 
ambient fluid to the storage tank to be heated. 

In FIGS. 2 to 5, the dispensing means 10 is shown as includ 
ing a body 12 having a reduced threaded portion 13 which ex 
tends through an opening as at 14 in the upper surface of the 
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4 
sink S and permits the body to be locked and sealed in place 
by a suitable seal means 15 and a retaining nut 16. The top 
portion of the body 12 is enclosed within a finishing cover 17 
generally made of stainless steel or other metal adapted for 
this purpose. 
The body 12 of the dispensing means 10 is provided with a 

control valve generally designated 18 and spout 19 having a 
generally inverted J-shaped construction with the long leg of 
the J-shaped spout tapered at the end 20 to permit the spout to 
extend through an opening 21 in the finishing cover 17 and 
into amating tapered bore 22 in the body so that the spout will 
have a wring fit connection and be adapted to be fixed at any 
angular position to permit the discharge end remote therefrom 
provided with the discharge outlet 23 for the dispensing 
system to be fixed with respect to the sink S when the hot 
water dispensing system is in assembled position. Further, this 
construction and the wring fit connection permits the spout to 
be removed on its longitudinal axis with minimal angular rota 
tion and this facilitates easy service, repair and replacement of 
the control valve 18 or elements therefor now to be described, 
from the top or upper face of the control body 12. 
The body 12 is provided with a bore 25 which extends 

through the longitudinal line of the body 12 spaced form and 
substantially parallel to bore 22. The bore 25 is closed at one 
end by a fitting 26 having an inlet passage 27 therein which 
connects at one end to the supply conduit 28 in turn con 
nected at the end remote therefrom to any suitable source of 
water or fluid at some given source temperature. The inlet 
passage 27 extends through a projection 29 at the end of the 
fitting 26 remote from the end connected to the supply con 
duit 28 so that valve stem 30 having a valve head 31 slidably 
mounted in the bore 25 will on movement as hereinafter 
described cause the valve head 31 to engage and disengage the 
projection 29 to open and close the end of the inlet passage 
27. 

Valve stem 30 extends through the bore 25 in the body 12 
and an opening 32 in the finishing cover 17 and is connected 
by a suitable means 33 to a lever arm 34 which is pivoted as at 
35 on the upper face of the finishing cover 17. The lever arm 
34 can be manually actuated to move the valve stem 30. 
A backup nut 36 mounted at the end of the bore 25 remote 

from the inlet passage 27 retains backup member 36a so that 
spring member 37 mounted about the valve stem 30 will en 
gage the valve head 31 and normally maintain the control 
valve 18 closed. That is, it will normally maintain the valve 
head 31 in engagement with the end of projection 29 so as to 
close the inlet passage 27. 
When the lever arm 34 is manually operated it will pivot 

about the point 35 to move the end thereof connected to the 
valve stem so as to compress the spring 37 and thus lift the 
valve head 31 off of the projection 29. When this occurs fluid 
from the source will pass freely into the bore 25 and this will 
continue as long as the lever 34 is maintained in the depressed 
condition. 
When the lever 34 is released the spring 37 expands and 

moves the valve head 31 into engagement with the projection 
29 and thus inlet passage 27 will once again be maintained 
closed until the lever arm 34 is again depressed. 

FIG, 2 further shows that the body 12 of the dispensing head 
has a first crossover passage 40 which communicates at one 
end with the bore 25 and at the end remote therefrom with a 
conduit 41 connected to the body member 12 by any suitable 
means such as welding. The opposite of the conduit 41 is in 
turn connected to the bottom of a storage tank 42 forming 
part of the heating and storage means 11. The heating and 
storage means more fully described hereinafter is maintained 
atmospheric pressure by a suitable independent and isolated 
venting means or conduit 43 as is more fully described 
hereinafter. 
The conduit 41 opens adjacent the bottom of the storage 

tank 42 as at 44, so that when water from the source enters the 
bore 25 the same can be passed freely through the first cros 
sover passage 40 and conduit 41 to the lower portion of the 
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storage tank 42 all of which is clearly shown by FIGS. 1, 2 and 
4 of the drawings. 

Centrally in the end of the storage tank a fitting 45 is pro 
vided with a restricted outlet orifice 4.5a. The fitting or con 
nector 45 is connected to a discharge conduit 46 which is con 
nected at the end remote from the fitting 45 to the body 
member 12 so as to communicate with a second crossover 
passage 47 in the body member 12. 
The crossover passage 47 extends through the body 12 into 

communication with the lower end of the tapered bore 22 and 
the tapered bore 22 communicates with the discharge passage 
48 through the spout 19. The discharge passage 48 is provided 
with discharge outlet 23 which is disposed over he sink S all of 
which is shown in FIG. 2 of the drawings. 
Thus when the lever arm 34 is depressed, fluid will pass into 

the bore 25, more particular water from any suitable source, 
at source temperature and at a pressure higher than at 
mospheric pressure, and as above described will flow freely 
into the bottom of the storage tank 42. Since the system is 
maintained at atmospheric pressure the incoming fluid will 
displace the heated fluid in storage tank 42 and force heated 
fluid from the storage tank 42 through outlet orifice 45a, 
discharge conduit 46 and crossover passage 47 to the 
discharge passage 48 in the spout for discharge through 
discharge outlet 23 to any use as may be desired. 
When the lever arm 34 is released the valve head 31 closes 

the inlet passage 27 as above described and no further fluid is 
dispensed from the system. 
However, by reference the drawings, it is clear in this form 

of the invention that the storage tank 42 is remote from the 
spout 19. Therefor, when the lever arm 34 is released to close 
control valve 18, a quantity of fluid will be left in the discharge 
conduit 46, crossover passage 47 and the discharge passage 48 
in the spout 19. 

If this quantity of fluid remains standing in the conduit and 
passages then expansion of the fluid due to heating thereof by 
the heating and storage means will cause the water to drip 
from the discharge outlet 23. 
To meet this problem the heating and storage means 11 is 

provided with a suitable expansion and accumulation means 
now to be described. 

HEATING AND STORAGE TANKASSEMBLY FOR 
REMOTE DESPENSING MEANS 

Thus, referring to FIGS. 4 to 8 of the drawings, the Heating 
and Storage Tank Assembly 11 consists of a storage chamber 
section generally designated 50 formed by the storage tank 42 
and an expansion and accumulation chamber or section 
generally designated 51. The storage tank 42 is defined by a 
hollow cylindrical shell or member 52 closed at each respec 
tive end by a lower cover 53 and an upper cover 54 which 
members are domed or cup-shaped identical to each other 
during the initial stages to facilitate manufacture of the heat 
ing and storage tank assembly 11 in various sizes and for 
reasons which will appear clear from the description below. 
A second domed upper end cover 55 deeper along its lon 

gitudinal line then the other end covers connected in fluidtight 
engagement about the periphery of the first upper end cover 
54 will define the expansion and accumulation chamber 51. 
However, in this arrangement the first upper end cover 54 
forms one wall of the expansion and accumulation chamber 
and thus is common to both the storage tank 50 and the ex 
pansion and accumulation chamber 51. It is however domed 
in shape as is shown in FIGS. 4 and 5 and since it forms a flow 
or bottom in assembled position which is lowest at the 
peripheral edge, a trap for foreign matter which may enter or 
accumulate in the expansion and accumulation chamber 51 will be provided. 
The conduit 41 passing fluid to the heating and storage tank 

assembly is connected in fluid tight engagement in the lower 
cover 53 and extends in a curved manner only a short distance 
into tank 50 so that the outlet 44 for conduit 41 is adjacent the 
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6 
lowermost portion of the tank 50, so that fluid from the source 
will be discharged into the lower section of the tank and 
heated fluid displaced therefrom through outlet orifice 45a. 

FIGS. 4 and 5 show that the first upper cover 54 at the 
highest point of the domed configuration is provided with the 
fitting or connector 45 and the restricted outlet orifice 45a in 
the fitting or connector 45 provides communicating and 
passage means from the storage chamber or tank 50 to permit 
fluid to pass through the fitting 45 to conduit 46 which is 
formed with an annular collar 56 connected at the end remote 
from the outlet orifice 45a to the discharge conduit 46. The 
discharge conduit 46 extends through the second upper end 
cover 55 by means of any suitable type of fluidtight connec 
tion and connects into the body member 12 of the dispensing 
head 0 to deliver heated fluid thereto as has been above 
described. 
However, by reference to FIGS. 4 and 5 it will be noted that 

fitting 45a is provided with a plurality of ports 57 which pro 
vide communication between the expansion and accumulation 
chamber 51 and the passage formed by the discharge conduit 
6. Thus when flow through the outlet orifice 45a discharge 
conduit 46 begins due to displacement of heated fluid, any 
fluid in the expansion and accumulation chamber 51 will be 
aspirated and mixed with the heated fluid passing to the spout 
19 for discharge from the system. However, because the first 
upper cover member 54 forms a common wall for both the 
storage chamber 50 and the expansion and accumulation 
chamber 51 the accumulated fluid will be at substantially the 
same temperature as the heated fluid being discharged from 
the system. Conversely when the flow of fluid into the storage 
tank 50 is stopped as has been described the standing fluid in 
the discharge conduit 46 and the spout 19 can backflow 
through the ports 57 and collect in the expansion and accumu 
lation chamber 51 where by direct conduction of heat through 
the common wall 54 the temperature of this fluid will be main 
tained. 

In order to heat fluid delivered to the heating and storage 
tank assembly 11, a U-shaped resistance heating element 58 is 
also disposed in the lower section of the storage chamber or 
tank 50. The resistance heating element is connected in fluid 
tight engagement to and extends through the lower cover 53, 
as is shown in FIGS. 4, 5 and 6 of the drawings and forms part 
of an electrical circuit which as is diagrammatically illustrated 
at FIG. 8 of the drawings includes a thermostat assembly 
generally designated 59 having a sensing element 60 con 
nected to the side of the tank 50 so to extend into the medial 
portion of fluid stored in said tank. The sensing element 60 
can be of the bimetal or other type and is operably connected 
to a switch means 61. The switch means 61 is connected in se 
ries with the resistance heater 58, a pair of terminals 62 and 63 
and a suitable source of electrical power. The dotted lines of 
FIG. 8 shows the switch means in the open position and the 
solid lines show the switch means in closed position. When the 
switch means 61 is closed, the electrical power to circuit will 
flow to the resistance heater 58. 
The switch means 61 includes a calibrating mechanism (not 

shown) for adjusting the switch setting to maintain the fluid in 
the tank at a predetermined temperature. 
This above-described system is substantially identical with 

that shown and described in U.S. Pat. No. 3,202,321 hence it 
is not more fully described herein as it is considered one 
known expedient for the automatic heating of fluid in the 
storage tank of a fluid-dispensing system. It will be understood 
that other and different means for the automatic heating of 
fluid in such storage tank are also known and could be incor 
porated in the present system without departing from the 
scope of the present invention. 
The system in order to operate properly and to prevent any 

pressure from building up at any point in the system is vented 
to atmosphere by means of the venting conduit 43 which is 
connected in fluidtight engagement one end to the second 
upper end cover 55 and at the end remote therefrom to the 
body member 12 where it extends upwardly therethrough by 
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means of vent conduit extension 43a which in turn passes into 
and through the tapered bore 22 and the discharge passage 48 
in the spout 19 to a point short of the discharge outlet 23. The 
end of the vent conduit extension 43a terminates at the vent 
outlet 65 so as to vent the expansion and accumulation 
chamber 51 and the remaining portions of the system con 
nected thereto and thus maintain the system at atmospheric 
pressure at both static and dynamic conditions of operation. 
SYSTEM WITH PUSHBUTTON-OPERATED DISPENSING 

MEANS 

FIGS. 9 to 12 show a system substantially identical with that 
above-described. It differs in that the dispensing means has an 
improved pushbutton operated means for the control valve. 

Since all the parts and elements of this form of the invention 
are otherwise identical they will not be described except as 
they may relate to the pushbutton actuator and such parts will 
be given the same numbers as is shown in FIGS. 1 to 8 of the 
drawings. 
Thus referring to FIGS. 9 to 12, the dispensing means 10 is 

provided with a body 12 having a reduced threaded portion 13 
which extends through an opening as at 14 in the upper sur 
face of the sink S. The body 12 is locked ans sealed to the sink 
by seal means 15 and a retaining nut 16. 

In assembled position the body 12 is enclosed with a finish 
ing cover 17 generally made of stainless steel or a coated 
plastic or other material adapted for this purpose. 
As in the form of the invention shown in FIG. 1 the 

dispensing head 10 is provided with the control valve 
generally designated 18 and a spout 19 which elements are 
identical and fit into the body 12 in the same manner above 
described, for the body 12 shown in FIGS. 11 and 12. 
A knob or cap means 70 having a peripheral recess 71, as 

shown in FIG. 10 and 11 of the drawings is provided for 
manually operating the control valve 18. Note that the spout 
19 fits into the recess 71 and rotation of the cap or knob 
means is prevented in both the nonoperating position or when 
the cap or knob means 70 is depressed to operate the control 
valve 18 as is hereinafter described. 
The valve stem 30 extends through the bore 25 in body 12, a 

bore 72 in a backup unit 73 which is threadably mounted in 
and coacting with a gland 74 to seal and close the bore 25 in 
the body member 12 and connects a spaced distance beyond 
the upper surface of body 12 to a nut member 75 which is 
tapered as at 76 on its inner face and provided with a plurality 
of spaced upper races 77 for ball bearing members 78 which 
act to move the nut member 75 and the valve stem 30 con 
nected hereto as will be described. 
The backup member 73 has a projection 79 thereon which 

extends beyond the upper face of the body member 12 and 
receives thereon an annular inner member 80 and an annular 
outer member 81. The inner member 80 and outer member 81 
are spaced from each other to form an annular recess or space 
82. 
The inner member 80 extends longitudinally upward paral 

lel to the valve stem 30. At the upper end it provides the 
needed plurality of lower races 83 for the ball bearing member 
78 to permit the ball bearing member 78 to move freely in and 
out when force is exerted and released by means assembled 
and connected to the pushbutton knob or cap means 70. 
Thus the pushbutton knob or cap means 70 has tubular ac 

tuating sleeve or annular actuating member 84 fixedly con 
nected thereto as at 85. The actuating member 84 is stepped 
as at 86 on its outer wall and tapered as at 87 on the inner wall 
adjacent the open end. The annular actuating member 84 is 
sized to be slidably mounted for guided movement along the 
inner wall of the outer annular member 81 and the outer annu 
lar member 81 is provided with a stop means as at 88 so that in 
assembled position the stop means 88 will engage the stepped 
portion 86 of the actuating member 84 and thus limit the up 
ward movement of the pushbutton knob or cap member 70 as 
well as the downward movement as it will also engage the 
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8 
inner face of the knob or cap member 70 all of which is shown 
in FIG. 10 of the drawings. 

FIG. 10 further shows that in assembled position when the 
control valve is not depressed the outermost end of the 
tapered portion 87 just rests on the ball bearing member 78. 
Ball bearing member 78 are forced radially outward in the 
upper and lower races 77 and 83 by the action of the spring 
means 37 of the control valve 18 which normally moves the 
valve stem 30 and valve head 31 to maintain the inlet passage 
27 in normally closed position. 
When it is desired to operate the system the pushbutton 

knob or cap means 70 is depressed. The taper surface 87 ex 
erts force radially inward on the ball bearing members 78 and 
the ball bearing members sliding in the upper and lower races 
77 and 83 move the nut member 75 longitudinally upward. 
Since the nut member 75 is connected to the valve stem 30 
and valve head 31 the inlet passage 27 will be opened and fluid 
to be heated from the source to which the inlet conduit 28 is 
connected will enter the bore 25 in the body member 12. 

Fluid introduced in bore 25 will then pass to the heating and 
storage tank assembly means 11 to displace assembly fluid 
from the system in the identical manner as has been described 
above for the form of the system shown in FIGS. 1 to 8 of the 
drawings. 

COMPOSITE DESPENSING MEANS AND HEATING AND 
STORAGE TANKASSEMBLY 

In the respective forms of the invention described above, 
the dispensing means and the heating and storage tank as 
sembly are disposed remote from each other and conduits are 
provided to connect those portions of the system and to vent 
the system to atmosphere. 

In the form of the invention shown in FIGS. 13 to 18, the 
dispensing means generally designated 110 is connected 
directly and integrally with the heating and storage tank as 
sembly means generally designed 111 to form a composite or 
combined single unit which is compact and can be directly 
mounted under the sink in the same manner as the unit shown 
and described in U.S. Pat. No. 2,903,551. Further, as in the 
earlier forms of the invention described this form of the inven 
tion is also maintained and operated at atmospheric pressure 
in the manner to be desired. 
Thus referring to FIGS. 13, 14 and 15 the dispensing means 

110 in accordance with this form of the invention includes an 
elongated body member 112 which is connected directly and 
in fluidtight engagement with the heating and storage tank as 
sembly 111 as will be described. 
The elongated body member 112 has a transverse flange 

113 connected thereto by any suitable means such as a weld 
ment 114 a spaced distance inwardly from the end thereof and 
the said end is threaded as at 115 so that the elongated body 
may be extended through an opening 116 in the upper surface 
of a sink or other device and sealed and connected to said sink 
S as by the gasket 117 and locking nut 118 to provide a simple 
and easy mounting for the entire composite unit. 
A finishing cover made of stainless steel or other material is 

disposed and connected to the upper end of the elongated 
body member 112. 
The body member 112 has two substantially parallel bores 

thereon as at 120 and 121. Bore 120 is tapered as at 122 at its 
upper end to receive the mating tapered end 123 of an in 
verted J-shaped spout member 124. The tapered connection 
permits the spout 124 to be securely mounted in any of a 
variety of radial-dispensing positions and this permits the 
discharge end remote from the connected end with the 
discharge outlet 125 therein for the dispensing system to be 
fixed in any given position with respect to the sink S when the 
dispensing system of the present form of the member is in as 
sembled position. 
The bore 121 is countersunk to receive an insert 126 which 

has an inlet port 127 and a valve seat 128 about said inlet port. 
The inlet port 127 communicates with an inlet opening 129 in 
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turn connected to an inlet conduit 130 in communication with 
a source (not shown) of fluid to be heated which fluid is main 
tained at pressures above atmospheric pressure. Inlet conduit 
130 is connected to the body member 112 so as to commu 
nicate with the inlet opening 129 and to deliver the fluid to be 
heated to the inlet opening for discharge through the inlet port 
127 into the bore 121 whenever the same is opened. 
The inlet port or passage 127 is normally closed by a control 

valve generally designated 131 which is slidably mounted in 
the bore 121. The control valve 131 includes a valve stem 132 
having valve head 133 connected to the end thereof which 
valve head is normally disposed to meet and engage the valve 
seat 128 on the insert 126 and to open and close the inlet port 
or passage 127. 
The valve stem 131 extends through the bore 121 in body 

member 112 and a bore 134 in a backup member 135 to the 
exterior of the body member 112. The backup member 135 
closes the bore 121 and coacts with an "O"-ring member 136 
to provide a fluidtight seal for the bore 121 to prevent escape 
of fluid therefrom. The spring member 137 about the valve 
stem 132 acts to urge the valve head 133 into engagement 
with the inlet port 127 so as to normally maintain the inlet port 
127 closed. 
Valve head 133 is milled, chamfered or formed as shown in 

FIG. 7 so that the sides 133a thereof are flat. Thus in assem 
bled position only the corners 133b are in sliding contact with 
the inner wall of bore 121 and forms spaces 133c therewith. 
When the valve head 133 is lifted off of the valve seat 128 
fluid from the inlet port or passage 128 can flow freely and 
substantially noiselessly into the bore 121, through the spaces 
133c. 
The end of the valve stem 132 remote from the valve head 

133 also extends through an opening 138 in the finishing cover 
117 and is connected at the exterior of the body member 112 
to a lever arm 140 by any suitable pivoted connecting means 
such as is shown at 141. The lever arm 140 is an L-shaped 
member which can be pivoted about the point 142. 
When the end 43 of the lever arm 140 remote from the 

pivoted connecting member 141 is depressed the lever arm 
pivots about the point 142 and moves the end of the valve 
stem 132 to which it is connected longitudinally upward. This 
compresses the spring member 137, lifts the valve head 133 
off the valve seat 128 and opens the inlet port or passage 127 
so that fluid may flow from the source about the valve head 
133 into the bore 121 in the body member 112. On release of 
the lever arm 140, the spring member 137 expands and forces 
the valve stem 132 and valve head 133 longitudinally 
downward thus bringing the valve head 133 back into engage 
ment with the valve seat 128 and thus the control valve is 
returned to the normally closed position for the inlet port or 
passage 127. 

It will be noted that the lever arm 140 is provided with a 
recess at 144 which fits loosely about the spout means 124. 
This recess acts to prevent rotating of the lever arm 140 after 
it is in assembled position as was described above with respect 
to the recess 71 in pushbutton member 70. 
Once the fluid enters bore 121 it will pass to the heating and 

storage tank assembly 111 through a longitudinal-disposed 
connecting passage 145 which communicates therewith at one 
end through an opening 146 in the lower side wall of bore 121 
and at the end remote from the opening opens on the inner 
face 147 of the elongated body member 112 in the storage 
chamber or section 148 of the heating and storage tank as 
sembly 111, where it is connected to an elongated inlet con 
duit 149 which extends downward so as to deliver incoming 
water or other fluid through the outlet 150 of the inlet conduit 
149 adjacent to the bottom of the storage chamber or section 
148 of the heating and storage tank assembly 111. 
When water or other fluid is delivered to the storage 

chamber or section 148 it will displace heated water through 
an outlet orifice 151 also in the inner face 147 of the body 
member 12. Outlet orifice 151 communicates through 
aspirating chamber 152 with the bore 120 in the body member 
112. 
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10 
HEATING AND STORAGE TANKASSEMBLY FOR 

ADJACENT DISPENSING MEANS 

The heating and storage tank assembly 111 of this form of 
the invention is substantially similar to that of the form of the 
invention having a remote dispensing head. 
Thus, referring to FIGS. 13 and 18, the heating and storage 

tank assembly 111 is shown as consisting of the storage 
chamber or tank section 148 and an expansion and accumula 
tion chamber or section generally designated 153. The storage 
tank 148 is defined by a hollow cylinder shell or member 154 
closed at each of its respective ends by a lower cover 155 and 
an upper cover 156. The members 155 and 156 are domed for 
the same reasons above-described with respect to the storage 
tank 42 of the remote dispensing means form of the present in 
vention. 
A second domed upper end closure 157 which is also 

deeper along the longitudinal line than the other end closures 
155 and 156 when connected in fluidtight engagement with 
the periphery of the upper end closure 156 will define the ex 
pansion and accumulation chamber 153. This arrangement 
also provides the single common wall between the means 
defining the storage chamber 148 and the expansion and accu 
mulating chamber 153 and once again this construction not 
only permits collected fluids in the expansion and accumula 
tion chamber 153 to be maintained at substantially system 
temperature but further because the upper end closure 156 is 
domed and serves as the bottom or floor for the expansion and 
accumulation chamber 153 it will act trap any foreign matter 
which may enter with or be formed in the collected water or 
other fluid in the expansion and accumulation chamber. 

FIGS. 13, 14, 15 and 18 further shows that the elongated 
body member 112 is connected by any suitable means such as 
weldments 158 and 159 to the respective first upper end cover 
156 and second upper end cover 157. 
This arrangement disposes at least the lower portion of the 

bore 120 so that it lies within the expansion and accumulation 
chamber 153. The aspirating chamber 152 which commu 
nicates between bore 120 and the outlet orifice 151 for the 
storage chamber 148 is disposed adjacent to the highest point 
of the domed portion of the first upper end cover 155 and is 
brought into communication with the expansion and accumu 
lation chamber 153 by means of an aspirating and return port 
or passage 160 in the body member 112, all of which is clearly 
shown in FIGS. 14 and 17 of the drawings. 
When water or other fluid is displaced from the storage 

chamber section 148 of the heating and storage tank assembly 
111, collected water or fluid in the expansion and accumula 
tion chamber 153 will be aspirated and mixed with the heated 
fluid passing through the outlet orifice, the aspirating chamber 
and bore 120 to the discharge passage 161 formed through the 
spout 124. Conversely when the displacement of heated fluid 
from the storage chamber 148 terminates the standing water 
or other fluid remaining in the bore 120 and discharge passage 
161 will flow backwards through the aspirating and return 
port 160 to collect again in the expansion and accumulation 
chamber 153 where the temperature of the fluid will be main 
tained until the fluid is aspirated again on further operation of 
the system. 
The heating of the fluid stored in the storage chamber 148 is 

accomplished by resistance heater 165 which is connected in 
an electrical circuit identical with that above described for the 
form of the invention shown in FIGS. 1 to 8 and 9 to 12. 
Hence it is not deemed necessary to describe the structure and 
operation again for the heating means illustrated for this form 
of the invention. 
As in the other forms of the system it is necessary to main 

tain the composite dispensing means and heating and storage 
tank assembly at atmospheric pressure and for this purpose a 
passage or bore 166 is provided in the body members 112, one 
end of which communicates through an opening 167 with the 
upper end of the expansion and accumulation chamber 153 
and the other end through a port 168 opening on the external 
face 169 of the body member 112 so that atmospheric pres 
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sure will be acting there through at all times. This venting ar 
rangement is clearly shown in FIGS. 15, 16 and 17 of the 
drawings. 
From the foregoing an improved convenient system to pro 

vide an instant supply of hot water or other heated fluid for a 
commercial, industrial or a domestic installation has been 
described which is characterized by the fact that the system 
operates at atmospheric pressure, is adapted to handle the 
heating of water or other fluids over a wide temperature range 
without exceeding the volumetric capacity for the system and 
provides means to exceed the volumetric capacity of known 
prior art heating and dispensing systems for providing instant 
hot water or other heated fluids. - 

While the foregoing description illustrates various preferred 
embodiments of apparatus and systems in accordance with the 
present invention, it will be appreciated that certain changes 
and modifications may be made in the structure of these dis 
closed arrangements without departing from the spirit and 
scope of the invention and that the same is defined by the 
claims as hereinafter set forth. 
What is claimed is: 
1. In a fluid-dispensing system to be operated at atmospher 

ic pressure: 
a. a dispensing means including a normally closed control 

valve means having an inlet connected to a source of fluid 
to be dispensed and an outlet spaced from said inlet, and 
a spout means forming a discharge passage for fluid to be 
dispensed from said system, 

b. storage means for fluid to be dispensed including, a 
storage chamber having an outlet, and an expansion and 
accumulation chamber operatively associated with said 
storage chamber, 

c. means for heating and maintaining fluid in said storage 
chamber within a predetermined temperature range, 

d. first passage means connected between the outlet of said 
control valve means and the storage means to deliver 
fluid to be dispensed to the lower portion of said storage 
chamber, 

e. second passage means connected between the outlet for 
the storage chamber and said discharge passage in the 
spout means and disposed to extend through said expan 
sion and accumulation chamber for a portion of its 
length, 

f. port means in said second passage means to permit con 
tinuous and direct flow communication between the ex 
pansion and accumulation chamber and the outlet for 
said storage chamber whereby fluid from said storage 
chamber and from said second passage means can pass 
freely to and from said expansion and accumulation 
chamber when said control valve means is opened and 
closed, 

g, and vent means connected at one end of the expansion 
and accumulation chamber and open to atmosphere at 
the end remote therefrom for maintaining the operation 
of said fluid-dispensing system at atmospheric pressure. 

2. In a fluid-dispensing system as claimed in claim 1 wherein 
said storage means has means providing a common wall 
between said expansion and accumulation chamber and said 
storage chamber to permit fluid in said expansion and accu 
mulation chamber to be maintained at substantially the same 
temperatures fluid in said storage chamber. 

3. In a fluid-dispensing system as claimed in claim 2 
wherein, 

a. tank means defines said storage chamber, 
b. said tank means including, a cylindrical member, and end 

closure means at each end of said cylindrical member, 
one of said end closure means of said tank means con 
stitutes the common wall, 

c. said common wall end closure means domed, 
d. cup-shaped end closure means sealingly connected to the 

periphery of said common wall to define said expansion 
and accumulation chamber, 
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12 
e. said common wall end closure means forming the bottom 

wall for expansion and accumulation chamber lowest at 
its periphery to provide a trap for foreign materials, 

f. and the outlet for the storage chamber at the highest point 
on the domed common wall. 

4. In a fluid-dispensing system as claimed in claim 1 wherein 
the vent means comprises, conduit means, and said conduit 
means extends through said spout means to provide a vent 
flow path within and isolated from the fluid being discharged 
through said spout means from the storage means. 

5. In a fluid-dispensing system as claimed in claim 1 wherein 
the dispensing means includes: 
a body member having at least two spaced bores therein, 
b. one of said bores having the inlet communicating with the 
source of fluid to be dispensed, and the outlet for deliver 
ing fluid to said storage means, 

c. said control valve means axially mounted in said last 
mentioned bore and axially movable in said bore to con 
trol flow of fluid to be dispensed from the inlet to the out 
let associated with said bore, 

d. at least one other bore having a tapered seat at the upper 
end thereof, 

e. and said spout means having a tapered portion at the inlet 
end thereof adapted to be seated in any given circum 
ferential position in said tapered bore to facilitate 
dispensing of fluid from said system. 

6. In a fluid-dispensing system in accordance with claim 5 
wherein: 

a. cam means is connected to said body member at the end 
of said bore remote from the inlet, 

b. said control valve means having a valve stem extending 
through the cam means and a valve head on said valve 
stem, 

c. spring means normally biasing said valve head to maintain 
the inlet closed, - 

d. cam member means on said valve stem disposed to en 
gage said cam means, 

e. and means mounted on said body member operatively 
connected for axial movement relative the longitudinal 
line of the valve stem to operate said cam means whereby 
the valve stem will be moved against the bias of the spring 
to provide a progressively increasing fluid flow path 
between said inlet and outlet for the bore in which the 
control valve is located. 

7. In a fluid dispensing system as claimed in claim 3 wherein 
said dispensing means includes: 

a. a control valve body member, 
b. said control valve body member connected to said tank 
means and disposed to extend for at least a portion of its 
length through said expansion and accumulation 
chamber. 

8. In a fluid-dispensing system as claimed in claim 7 wherein 
said vent means comprises a passage means in said control 
valve body member. 

9. In a fluid-dispensing system operated at atmospheric 
pressure: 

a. closed storage means for fluid to be dispensed having 
means thereon for heating and maintaining said fluid 
within a predetermined temperature range, 

b. means forming a closed expansion and accumulation 
chamber connected in heat exchange relation with said 
storage means, 

c. a dispensing means including a normally closed control 
valve means to regulate flow of fluid in said system, and a 
spout means having a discharge passage for dispensing 
fluid from said system, 

d, said control valve means including, a body member hav 
ing an inlet connected to a source of fluid to be dispensed 
and an outlet for said fluid, 

e. said body member connected to the upper end of said 
closed storage chamber means and the upper end of said 
means forming said expansion and accumulation 
chamber so that portion of the body member lies in the 
expansion and accumulation chamber, 
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f. means for delivering fluid to be dispensed from the outlet 

in said body member to the lower portion of the storage 
chamber means, 

g. said body member having restricted outlet means for said 

14 
a. tank means forming a storage chamber for fluid to be 

dispensed defined by a cylindrical shell, an upper closure 
means, and a lower closure means connected to opposite 
ends of said cylindrical shell, 

storage chamber means, and a connecting passage in the 5 b, means on said tank means disposed to form an inlet to 
body member communicating at one end with the deliverfluid to the lower portion of said tank means, 
restricted outlet means and at the other end with the c. said upper closure having an outwardly domed configura 
discharge passage in said spout for passing heated fluid tion, and outlet means for the storage chamber formed at 
from said system, the highest point of the domed portion of said upper clo h. port means in the body member to provide communica- 10 sure member, 
tion between the lower portion of said expansion and ac- d. cuplike closure means having its open end connected in 
cumulation chamber means and said discharge passage to fluid-type relationship with the periphery of said upper 
coact with the restricted outlet means to permit expan; closure member to define an expansion and accumulation sion fluid from said storage chamber and backflow fluid chamber, 
from said discharge passage in the spout to collect in and 15 e. discharge connecting means connected to said outlet and 
to pass from the expansion and accumulation chamber extending a portion of its length through said expansion 
means when the control valve means is opened and and accumulation chamber to provide a discharge flow 
closed, path for fluid to be dispensed from said tank means, 

i. and vent means in said body member communicating with 20 f. and port means in said discharge connecting means com 
the expansion and accumulation chamber at one end and municating between said expansion and accumulation 
open to atmosphere at the end remote therefrom main- hamb d said discharge connecting means to permit taining the operation of the fluid-dispensing system at at- chamber anas 2 ng p 

expansion fluid from the storage chamber of the tank and mospheric pressure return fluid from said discharge connecting means col 10. In fluid-dispensing system as claimed in claim 9 wherein: 25 g 
a. said closed storage means is defined by tank means hav- ected in said expansion and accumulation chamber to be 

ing a cylindrical member, and end closure means for each passed therefrom on discharge of fluid through said 
respective end of said cylindrical member, discharge connecting means. 

b. cup-shaped chamber means connected to the periphery 14. A storage means for fluid to be dispensed as claimed in 
of one of said end closure means to define said expansion 30 claim 13 wherein: 
and accumulation chamber whereby said end closure a. the outlet constitutes a restricted orifice, 
means form a wall common to both the storage chamber b. and the port means coacts with the outlet when fluid is 
means and the expansion and accumulation means, passed from the tank to move fluid from the expansion 

c. and said common wall is domed to trap foreign matter in and accumulation chamber and mix the same with the 
said expansion and accumulation chamber at a point as fluid being passed to the discharge-connecting means. 
therein remote from the port means. 15. Means for controlling fluid flow in a fluid dispensing 

11. In a fluid-dispensing system operated at atmospheric system comprising: 
pressure: a. valve body member defining a valve chamber having an 

a. closed storage means for fluid to be heated, inlet port at one end and a discharge outlet axially spaced 
b. means forming a closed expansion and accumulation 40 from said inlet port, 
chamber mounted in heat exchange relation with said b. control valve means axially moveable in said valve 
storage means, chamber for controlling the rate of fluid flow from said c. a dispensing means including a normally closed control inlet port to said discharge outlet, 
valve means to regulate flow of fluid in said system, and a c. means biasing said control valve means towards said inlet 
spout means having a discharge passage for dispensing 45 port to maintain said inlet port normally closed, 
fluid from said system, d. manually operable means mounted for axial movement 

d. said control valve having an inlet connected to a source on the end of said housing means opposite from said inlet, 
of fluid to be dispensed and an outlet for said fluid, e. said control valve means extending through the end of 

e. first conduit means operatively connecting the outlet of said chamber opposite from said inlet and towards said 
said control valve means to said closed storage means to 50 manually operable means, 
deliver fluid to the lower portion of said tank means, f. and cam means provided at the end of said housing means 

f, said storage means having an outlet with a restricted ori- opposite from said inlet causing one of said control valve 
fice therein, means and said manually operable means to move axially 

g. discharge conduit means connecting the outlet of said in one direction in response to axial movement of the 
storage means to the spout means whereby fluid will pass 55 other in the opposite direction. 
through the discharge passage of said spout means when 16. In the means for controlling fluid flow in a fluid 
said control valve is actuated to an open position. dispensing system as claimed in claim 15 wherein said cam h. port means in said discharge conduit means adjacent the E. E, YE 
outlet for said tank and coacting therewith to provide comprises: 
communication substantially adjacent the bottom of said 60 a. pair of diverging annular cam surfaces one encircling the 
expansion and accumulation chamber means to permit b other. 
expansion fluid from said tank and backflow fluid from one of said cam surfaces being provided by said control 
said discharge passage to collect in said expansion and ac- valve means and the other being provided by said 
cumulation chamber when said control valve is closed manually operable means, 
and to pass therefrom when said control valve is opened, 65 plurality of cam members constrains between said cam 

i. and vent means adjacent to top of said expansion and ac- surfaces and move towards each of said cam surfaces by 
cumulation chamber to maintain the system at at- axial movement of the other of said cam surfaces causing 
mospheric pressure. said control valve means to move axially away from its 

12. In a fluid-dispensing system as claimed in claim 1 closed position against said biasing means when said 
wherein the vent means comprises, conduit means, and said 70 manually operable means is moved axially towards said 
conduit means extends through said spout means to provide a housing means, 
vent flow path within and isolated from the fluid being d. said manually operable means to move axially away from 
discharged through said spout means from the storage means. said housing means when said control valve means is 

13. A storage means for a fluid-dispensing system to be moved towards its normally closed position by said bias operated at atmospheric pressure comprising: 75 ing means, 



3,642,176 
15 

e. and means providing a surface transverse to the axis of 
movement of said control and manually operable means 
which engages and constrains said cam members between 
said cam surfaces. 

17. Connecting means for the spout in a dispensing system 
including: 
a dispensing valve body, 
b. a plurality of longitudinally disposed bores in said 

dispensing valve body, 
c. at least one of said bores having control valve means 

disposed to be mounted in and removed from the upper 
face of said dispensing valve body, 

d. at least one of said bores spaced from said control valve 
bore having tapered seat adjacent the upper face of the 
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e. and spout means having a tapered section herein mated 

for a wring fit connection in said tapered seat to permit 
removal of said spout means along its longitudinal axis, 

f. removably mounted cover means on the upper face of the 
dispensing valve body having openings therein disposed 
in alignment with said bores, 

g, an actuator operatively and removably connected to said 
control valve means and in pivotal engagement with the 
cover means in assembled position, 

h. and said actuator formed to extend in part about said 
spout means to prevent rotation of the actuator when said 
spout is in assembled position in the tapered bore. 
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