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ABSTRACT OF THE DISCLOSURE 
An apparatus capable of delivering hot water of two 

different temperatures consisting of a single container 
having a ?rst water heating means associated with said 
container to heat the water in said container to one tem 
perature and a second water heating means associated 
with said container to heat the water to a higher tem 
perature and inlet and outlet means associated with said 
container and said heating means to convey water to and 
from said container and said heating means. 

This invention relates to storage water heater systems, 
and more particularly to systems providing constantly 
available supplies of water deliverable at different tem 
peratures. 
A primary object of the present invention is to pro 

vide a single tank system incorporating an improved 
multi-stage heating and water storage and transport ar 
rangement from which requisite quantities of water at 
various prescribed temperatures may be selectively drawn 
ofI" at will; whereby substantial installation investment 
and operational and maintenance economies may be real 
ized compared to conventional systems for similar pur 
poses. 

Another object of the invention is to provide an im 
proved water storage and heating device as aforesaid 
which automatically supplies water at the desired tem 
peratures while drawing upon the heat source only as 
needed to e?iciently comply with the heated water de 
mands. 

Another object is to provide an improved heating sys 
tem as aforesaid which will automatically and constantly 
furnish water uniformly heated to the prescribed tem 
peratures. 

Another object is to provide a system as aforesaid 
which will economically furnish heated water in the 
quantities required, regardless of sudden or erratic de 
mands therefor. 

Other objects and advantages of the invention will ap 
pear from the speci?cation hereinafter and the accom 
pany drawing wherein: 

FIG. 1 is a vertical sectional view through a combina 
tion water storage and heating apparatus of the inven 
tion. 

Generally stated, the invention contemplates an im 
proved means for heating and storing water in a single, 
minimum sized accumulator tank; whereby water at dif 
ferent temperatures is available to supply (through sepa 
rate outlets) either constant or intermittent and/ or either 
small or large quantity demands. The device may be 
readily constructed in unit form, fully self-contained and 
requiring minimum ?oor space; and is therefore suitable 
for installation in out-of-way locations. It may be readily 
connected to existing piping systems, and normally draws 
upon the associated steam generating :boiler in such 
limited manner as to avoid interference with constant 
steam pressures at the other associated steam operated 
equipment. Hence the boiler load is leveled off, thereby 
improving the boiler ef?ciency and life span. The above 
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vention will be apparent from the following description 
of an exemplary embodiment of the invention in a storage 
water heater unit as illustrated in the accompanying 
drawing. 
As shown therein, the system may comprise a single 

tank as illustrated at 10 which is of cylindrical form and 
supported to lie horizontally; but is to be understood that 
the tank 10 may in lieu thereof be provided of any other 
preferred shape or form and may stand in any other at 
titude and be supported in any manner as preferred. In 
any case, the tank will include provision for connection 
to a cold water supply conduit 12 as indicated at 14; 
the “low temperature” heated water outlet connection 
being indicated at 15. As shown herein, the system is 
constructed to separately furnish heated water at two 
different temperatures (hereinafter referred to as “high” 
and “low” temperatures, respectively) and accordingly 
a pair of “immersion” type heater units designated gen 
erally at 16, 18 respectively, are provided to extend sub 
stantially into the tank 10 at different levels therein. 
The heat exchange units 16, 18 are illustrated in the 

drawing herewith as each comprising an elongated casing 
or shroud 20, which is welded or otherwise al?xed to 
the wall of the tank 10‘, where it extends into the tank. 
In each case a tube sheet as indicated at 22 carrying the 
‘terminal ends of a bank of reverse bent tubes 24 is at 
tached to the ?anged outer end opening of the shroud 
20. Ba?ie plates 26 disposed vertically and alternately 
occupying upper and lower portions of the casing 20, func 
tion simultaneously as vertical supports for the tubes 24 
and as liquid passageway guide devices so as to cause the 
water circulating through the casing 20 to pursue a zig-zag 
path around the heat exchange tubes 24. The ba?les 26 
also control the velocity of water ?ow through the heater. 
A manifold cover or bonnet as indicated at 28 is ?xed 

to the outer face of each tube sheet 22, and is provided 
with an internal partition rib 29; the rib being dimen 
sioned to bear ?rmly against the tube sheet when the unit 
is in assembly so as to thereby divide the bonnet into two 
sections, as shown in the drawing. Thus, it will be appre 
ciated that the tubes 24 may be initially assembled upon 
the tube sheet 22 and that this subassembly may then be 
slip-?tted into the shroud 20, and the tube sheet and 
bonnet assembly may then be ?rmly ?xed in place to 
complete the mounting of the heat exchange unit in the 
tank. In each case a “live” steam or other heated ?uid 
inlet conduit as indicated at 30 is arranged to deliver 
heating ?uid into the bonnet 28 under control of valves 
32, 33, respectively; the return outlets for spent steam 
being indicated at 34 and leading to steam traps as shown 
at 36. 

In addition to the “low temperature ” heated water 
draw-off connection as shown at 15, a second or “high 
temperature” draw-off connection as indicated at 40 is 
provided in communciation with the outer end of the 
shroud enclosing the upper heating unit 18. Thus, it will 
be appreciated that upon withdrawal of water from the 
interior of the tank 10, either from outlet 15 or outlet 4%, 
cold water will replace it through the conduit 12 and 
will ?ow thence into the outer end of the bottom casing 
,20 wherefrom it will proceed to flow rearwardly in a 
vertically zig-za-g path in heat-exchange relation with 
the tubes 24 until it emerges from the open inner end of 
the casing 20 and circulates upwardly into the main 
body portion of the storage tank 10. As indicated at 44, 
a temperature sensing “bulb” of conventional form is 
disposed to extend into the main body of the tank 10 in 
the lower region thereof, and the bulb 44, through a 
connection tube 46 operates a control device 48 so as to 
automatically adjust the steam ?ow control valve 32 so 
as to call upon the supply of steam as, and whenever, it 
may be required to maintain the temperature of the 
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main body of water within the tank within the prescribed 
range of temperatures therefor. 
To assist in maintaining the body of water residing 

in the main portion of the tank 10‘ at substantially uni 
form temperature throughout its various levels, (as 
dictated by setting of the control for the steam valve 32) 
a constantly operating “circulating" pump as indicated 
at 50 may be coupled in connection with a conduit system 
as shown at 52, 54, to pull the cooler water from the 
tank and deliver it into the intake 14 so as to recirculate 
through the lowermost tube bundle. Thus, it will be ap 
preciated that the tank will carry a supply of uniformly 
heated (at “low” temperature) water readily available to 
be withdrawn at outlet 15; and that whenever water is 
withdrawn therefrom a corresponding supply of “make 
up” water will pass through conduit 12 into the lower 
heater unit and thence into the tank. 
The second or “high” temperature water outlet con 

nection 40 is coupled with a conduit-housing 60 having a 
branch outlet 62 from which water may be drawn; and 
a sensing “bulb” 64 is mounted to extend into the water 
?owing from the connection 40 through the housing 
and out through the supply conduit 62. The bulb 64 is 
operably connected, as through a tube 66, to the con 
trol mechanism 68 of the steam ?ow regulator 33; and 
thus, according to the setting of the valve control device, 
the supply of steam entering the tubes of the heating 
unit 18 will be automatically regulated to insure the de 
livery of water through conduit 62 at the required tem 
perature. It will be readily understood that whenever 
the outlet 62 is drawn upon, water previously heated by 
the lower unit and stored in the tank will now ?ow in 
reverse direction through the upper heating unit, and 
therefore when delivered it will be at a temperature higher 
than the temperature of the water available at outlet 15. 

It is a particular feature of the present invention that 
through use of a single storage tank and a plurality of 
heating units arranged in the speci?c relationship illus 
trated and described hereinabove, substantial installation 
investment and operating economies may be realized, 
When compared to any equivalent output dual tank and 
heater system. This is because the ‘usage demands on 
the “high” and “low” temperature outlets of the system 
do not normally coincide, and therefore it is feasible to 
use a single storage facility both for the “low” tempera 
ture supply and as a “pro-heat” supply for the water to 
be ?ash-heated to higher temperature when passing to 
the “high” temperature water outlet. For example, it 
has been ascertained that an apparatus of the present in 
vention employing a single tank of 2500 galloncapacity 
and working on 40° F. feed water may be designed and 
control-set to supply 140° F. water (as at 15) at the rate 
of 1000 gallons per hour, and 180° F. water (as at 62) 
at 1000 gallons per hour; thereby matching the perform 
ance capabilities of a dual tank system employing a 1000 
gallon tank and heater for heating 140° F. water alone 
and a 2000 gallon tank and heater for heating 180° F. 
water alone. The improved system performance is also 
atributable in part to the optimized heat exchange and 
heat storage e?iciencies due to the substantial submergence 
of both heating units in the single body of storage water. 
Whereas the system illustrated herein employs a pair 

of return-bent tube bundles using steam as the heat 
source, it is to be understood that any other type of heat 
source and/or heat exchange mechanism may be em 
ployed such as electrical heating elements or the like. 
Hence it will be appreciated that although only one 
speci?c form of heating system has been shown and de 
scribed herein, various changes may be made therein 
without departing from the spirit of the invention and 
the scope of the following claims. 

I claim: 
1. A water heating and storage device comprising the 

combination of, 
a single container in which heated water is stored, 
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4 
a “low temperature” heated water outlet in communica 

tion with said water in said container, 
a ?rst water heating device comprising a housing ex 

tending into said container and arranged in com 
munication adjacent its outer end with a cold water 
supply conduit and having a heated water discharge 
opening at its inner end for delivery of heated water 
to the interior of said container, 

said outer end of said housing being closed to the 
passage of water from within said housing, 

a ?rst water heater disposed Within said housing in 
heat exchange relation with water therewithin in 
its passage from the supply to said discharge open. 
mg, 

a ?rst water temperature sensor in communication with 
the water heated by said ?rst water heater, 

a ?rst heater energizing control device connected to 
said ?rst water heater for control ‘of the latter, 

means operatively interconnecting said sensor and said 
heater control device to regulate the operation of 
said ?rst water heater in accord with water tempera 
ture variations in the region of said sensor, 

a second water heating device comprising a second 
housing extending into said container and open at its 
inner end to the passage of heated water from said 
container but closed at its outer end, 

a second water heater disposed in said second housing 
in heat exchange relation with water therewithin, 
“high temperature” heated water outlet conduit in 
direct communication with the outer end portion of 
said second housing, 

a second water temperature sensor disposed in the 
region of said “high temperature” heated water out 
let conduit, 

a second heater energizing control device connected 
to said second heating device for control of the latter, 

and means operatively interconnecting said second 
sensor to regulate said second heater in accord with 
water temperature variations in the region of said 
sensor. 

2. A device as set forth in claim 1 wherein said ?rst 
heating device extends partially into the lower portion 
of said container and said second heating device extends 
into the upper portion of said container. 

3. A device as set forth in claim 2 wherein said “low 
temperature” heated water outlet connects into said con 
tainer at a portion thereof remote from said second heat 
ing device. 

4. A device as set forth in claim 1 including means 
operating to cause continuous circulation of water from 
interiorly of said container into the outlet end portion 
of said ?rst housing and thence through said housing ,to 
contact said ?rst heater and back into said container. 

5. A device as set forth in claim 1 wherein said second 
water temperature sensor is disposed in said “high tem 
perature” heated water outlet conduit. 

6. A device as set forth in claim 1 wherein said ?rst 
sensor is located in the open body of said container. 

7. A water heating and storage device for holding warm 
water at a predetermined temperature and adapted to 
supply such warm water immediately upon demand which 
may be intermittent and to supply also hot water of a 
higher temperature immediately upon demand which may 
be intermittent, the demands for warm water and hot 
water not necessarily being related, said device compris 
ing, in combination, 

a container for storage of heated water, 
a warm water outlet connected to said container, 
a water inlet heater for discharging freshly heated 
warm water into the interior of said container, said 
water inlet heater including a housing extending into 
said container and terminating therewithin a dis 
charge m-outh, a fresh water inlet connected to said 
housing remote from said discharge mouth, and 
heater means within said housing between said fresh 
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water inlet and said discharge mouth whereby fresh 
water entering said container through said housing 
is heated by said heater means, 

means for controlling said heater means to maintain 
a uniform warm water temperature within said con 
tainer and including means for continuously recir 
culating Warm water from said container through 
said housing and back into said container through 
said discharge mouth, 

a second water heater for withdrawing hot water from 
the interior of said container, said second water 
heater including a second housing extending into 
said container and terminating in an inlet mouth, a 
hot water outlet connected to said second housing 
remote from said inlet mouth, and second heater 
means within said second housing between said in 
let mouth and said hot water outlet whereby warm 
Water withdrawn from said container through said 
inlet mouth is heated by said second heater means, 

and means adjacent said hot water outlet for controlling 
said second heater means to ‘maintain a uniform tem 
perature for hot water discharged through said hot 
water outlet. 

8. A water heating and storage device for holding 
warm water at a predetermined temperature and adapted 
to supply such Warm Water immediately upon demand 
which may be intermittent and to supply also hot Water 
of higher temperature immediately upon demand which 
may be intermittent, the demands for warm and hot 
Water not necessarily being related, said device com-pris 
ing, in combination, 

a container for storage of heated water, 
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Within said housing between said fresh Water inlet 
and said discharge mouth whereby fresh water enter 
ing said container through said housing is heated by 
said heater means, 

means for controlling said heater means to maintain a 
uniform warm water temperature Within said con“ 
tainer and including means for continuously recir 
culating warm Water from said container through 
said housing and back into said container through 
said discharge mouth, 
second water heater for withdrawing hot water 
from the interior of said container within a region 
thereof remote from both said discharge mouth and 
said Warm water outlet, said second water heater 
including a second housing extending into said con 
tainer and terminating therewithin in an inlet mouth 
spaced from both said warm Water outlet and said 
discharge mouth, a hot water outlet connected to said 
second housing remote from said inlet mouth, and 
second heater means within said second housing be 
tween said inlet mouth and said hot water outlet 
whereby warm water withdrawn from said container 
through said inlet mouth is heated by said second 
heater means, 

and means adjacent said hot water outlet for con 
trolling said second heater means to maintain a uni 
form temperature for hot water discharged through 
said hot water outlet. 
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