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This invention relates to heating ‘systems, ‘and more par 
ticularly to a unitary arrangement for heating water for 
a variety of uses. 
The present invention is particularly directed to a hot 

Water heating system which is arranged to heat water 
for domestic use, swimming pool heating, and the like, in 
conjunction with a residential heating ‘system of the hot 
water type. In general, heating systems of this type, as 
previously known, have included a boiler or other type of 
central water heating source ‘and a number of radiators 
or radiant heating units for providing heat in selected 10 
cations, together with the requisite piping and plumbing 
needed to interconnect the respective elements. An es 
sential component of such a system is an expansion tank 
which is arranged to enclose ‘a cushion of air and is needed 
to ‘accommodate the variations in volume of the water in 
the system over the range of temperatures encountered 
in normal operation. In heating systems of the type de 
scribed, it is not uncommon to incorporate in the boiler 
of the system a heat exchanger coil which is coupled to 
the domestic hot water system for providing domestic hot 
water as desired. While such ‘a system generally provides 
hot water in suf?cient quantity'for normal, domestic use, 
it is subject to certain inefticiencies resulting from its 
structural con?guration. During periods when the hot 
water is not being circulated through the residential heat 
ing system, as, for example, in the summer time or dur 
ing the ott-period of the regular heating cycle, the circu 
lation of water within the boiler itself is substantially 
limited. The result is that when domestic hot water is 
drawn under such conditions, the water of the boiler ad 
jacent the heat exchanger coil is rapidly cooled so that 
the temperature of the water ‘being provided to the user is 
reduced undesirably. 
A further disadvantage of systems of the type described 

result-s from the fact that the expansion tank, which is van 
essential part of any heating system of a hot water type, is 
generally separate from the boiler and therefore must be 
connected into the system on the site. This necessitates 
additional expense and labor and materials without any 
corresponding increase in the effectiveness of the system. 
When consideration is 'given to the multiple usesand 

demands for hot water in some residential arrangements, 
as, for example, in a home in which hot water is used 
for heating the home, for domestic use, for heating a 
swimming pool, for melting ice on sidewalks and drive 
ways, and the like, it can be 'seen that substantial dupli 
cation of heating units may occur. Even where some 
saving in space and expensive equipment may be realized 
from the combination of ‘a single boiler used for both 
space heating and for domestic hot water, it is still cus 
tomary to have separate heating units for heating a swim 
ming pool and for providing hot water to melt ice and 
snow on a driveway or sidewalk. 

It is therefore a general object of the present invention 
to provide ‘a multipurpose water heating unit arranged 
to provide hot water for a variety of uses. 

It is- also an object of the present invention to provide 
a water heating unit which is more compact and less ex 
pensive than the several units which have heretofore been 
required to achieve similar results. 
An additional object of the present invention is to pro 

vide a combination heating system and domestic hot wa~ 
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ter heat source which is more e?icient than previously 
known arrangements for serving such a purpose. 

It is a still further object of the present invention to 
provide a heating system hot water heater which includes 
was an integral part thereof the expansion tank which is a 
necessary component of the overall ‘system. 

In brief, particular arrangements in accordance with 
the present invention comprise a water heater, or primary 
heat exchanger, coupled in a closed circulating system to 
tan integrally mounted expansion tank, and a circulating 
pump. Within the expansion tank and suitably mounted 
within the stream of hot water as it circulates there 
through there are positioned secondary heat exchanging 
coils which may be coupled to provide hot water for do 
mestic vand other uses. These arrangements in accordance 
with the invention are provided with suitable couplings 
and connections for hook-up to electric, gas, ‘and water 
systems in the conventional home, and are provided with 
the necessary controls to operate the various systems ‘au 
tomatically and with a minimum of attention. 
cordance with one aspect of the invention, a pressure con 
trolling mechanism is provided which precludes the pos 
sibility of swimming pool water which is passing through 
one of the secondary heat exchanging coils coming in con 
tact with the water which is being heated for domestic use. 
In accordance with another aspect of the invention, sec 
ondary heat exchanging coils are allotted within the ex 
pansion tank in an arrangement which permits the ready 
replacement of coils, should repairs ever'be needed, or 
permits one coil to ‘be removed and a plurality of coils to 
be substituted in its place. In accordance with a further 
aspect of the invention, a circulating pump mentioned 
above is arranged to run continuously, thus assuring con 
tinu'al circulation of water in the closed system between 
the primary heat exchanger and the expansion tank, so 
that the secondary heat exchanging coils within the ex 
expansion tank are always surrounded with hot water at 
or near the maximum temperature for which the system 
is set. This same circulating pump advantageously sup 
plies hot water to the house heating system under the con 
trol of room thermostats during the heating season. 

In one particular arrangement in accordance with the 
invention, a variable temperature mixing valve is pro 
vided to mix cold water with the water from one of the 
secondary heat exchanging coils so as to provide hot water 
for domestic use at a preselected temperature below the 
temperature of the boiler water. A temperature sensing 
element is connected in the closed circulating systems as 
a safety feature to cut o? the supply of gas or other fuel 
to the primary heat exchanger burner in the event that 
the ?ow of water in the circulating system ceases, as 
might occur in the event of a failure of ‘operation of 
the circulating pump, or when water in the system drops 
below a safety level. The unitary heater of the present 
invention also includes a connection from the cold water 
inlet of one of the secondary heat exchanging coils to the 
closed circulating portion of the system through pressure 
regulating and relief valves, thereby eliminating the neces 
sity for a separate connection to feed water to the cir 
culating system from the house supply. 
A better understanding of the present invention may 

be had from a consideration of the following detailed 
description, taken in conjunction with the accompanying 
drawing, in which: _ 

FIG. 1 is a pictorial representation of one particular 
varrangement in accordance with the invention; 

FIG. 2 is a schematic representation of the arrange 
ment of FIG. 1; ‘ 

FIG. 3 is a cutaway view of a particular portion of the 
arrangement shown in FIG. 1; and 
FIG. 4 is a bottom view of the portion shown in FIG. 3. 

In ac-' 
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In the pictorial representation of FIG. 1, a unitary 

heating system 18 in accordance with the invention is 
shown comprising a boiler 11 coupled to an expansion 
tank 12 and a pump 14 by appropriate piping to de?ne a 
complete water circulating system. The ‘boiler 11 may be 
a conventional water heating boiler including a gas burn 
er (not shown), an exhaust port 16, a water chamber 
(also not shown) to which heat is transferred from the 
burning gases in the burner, and suitable control and 
regulator valves 18, 19 and 20 to control the supply of 
fuel to the ‘burner. The circulating pump 14 is driven by 
an electric motor 15 which is designed, in accordance 
with an aspect of the invention, to run continuously so 
that the hot water is continuously circulating from the 
boiler 11 to the expansion tank 12 and back. The ex 
pansion tank 12, which is an essential part of any resid 
ential heating system using water as the heat transfer 
medium, is provided as an integral part of the heating 
system of the invention so that installation is considerably 
simpli?ed, requiring connection only to the various water, ‘ 
fuel and electric lines. > 
A thermometer 24 and a water glass 22, the latter being 

con-nected between valves 23, are a?'lxed to the side of 
the expansion tank 12 for registering the temperature 
and level of the water in the expansion tank 12. Open- ' 
ings 26 and 27 are provided in the water line on opposite 
sides of the pump 14 to permit connection to Water lines 
leading to the radiators or radiant heating lines which are 
installed in the house as part of the house heating system. 
A support leg 28, which may advantageously be flanged 
pipe threaded to screw into a coupling on the underside 
of the expansion tank 12, is shown extending down 

_ wardly therefrom. A thermostat assembly 38 is shown 
coupled in the line of the water circulation system lead 
ing from the boiler 11 to the expansion tank 12 and is 
connected to control the gas valve 18 in accordance with 
the temperature of the water as sensed by the thermostat 
38 relative to the temperature setting thereof. 
A schematic diagram of the system of FIG. 1 is shown 

in FIG. 2 wherein corresponding elements are designated 
by like reference numerals. In addition, the further de 
tails of the system as it is connected for operation in a 
typical installation are shown. In addition to the items 
which are shown in FIG. 1, the diagram of FIG. 2 shows 
a water mixing valve 32 adjacent the expansion tank 12 
coupled to receive water via a pipe 38 from a city .water 
main and to deliver hot water at a selected temperature 
to a pipe leading to a domestic hot water distribution sys 
tem. The mixing valve 32 is connected via short pipes , 
to threaded couplings 34 extending from the bottom of 
the expansion tank 12. A pair of pipes 37 extend from 
similar couplings 36, also at the underside of the expan 
sion tank 12, and are shown connected to provide water 
for a ‘swimming pool heating system, although this con 
nection may alternatively be used to provide hot water 
for melting snow on a driveway or sidewalk or for other 
similar uses. A water line 39 is shown extending from 
the city water main pipe 38 via a pressure control valve 
40 to the boiler 11 and is used to supply water for the 
boiler 11 at a pressure which is reduced below the water 
main pressure. ' 
The expansion tank 12 is shown in further detail in 

FIGS. 3 and 4 and, in the cutaway view of FIG. 3, is 
indicated as including a pair of heating coils 46 and 47 
which are coupled respectively to the openings 34 and 
36 to provide hot water for various individual uses. Al 
though in this particular embodiment only two heating 
‘coils are shown within the expansion tank 12, it will be 
understood that a ‘greater plurality of such coils may be 
included it hot water is needed for other uses in addition 
to those shown, simply by providing a larger expansion 
tank or using coils of reduced diameter. The heating 
coils 46 and 47 serve as secondary heat exchangers to 
extract heat from the water being circulated from the 
boiler 11 through the expansion tank 12. The bottom 
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4 
portion of the expansion tank 12 comprises a plate 42 
which is- remo-vably secured to a ?ange 43 on the ex 
pansion tank 12 by means of a plurality of bolts 44. By 
means of this arrangement, the plate 42 may be easily re 
moved in order that one or another of the heating coils 
46, 47 may be replaced or installed as desired, thus con 
siderably simplifying the problem of cleaning, repairing 
or replacing the respective heating coils. If called for, 
the expansion tank 12 may be installed without one or 
both of the heating coils 46, 47. Atlernatively, the ex 
pansion tank 12 may be provided with both coils 46, 47 
installed therein but need not be used for connection via 
the couplings 34, 36 to individual hot water distribution 
systems. If one or both of the coils 46, 47 is not con 
nected past the couplings 34, 36, these openings may be 
capped if desired to prevent the entry of dirt or accu 
mulation of other debris. 4 

In the operation of the depicted system in accordance 
with the invention, the thermostat 30‘ is adjusted to the 
desired temperature setting, the pump motor 15 is en 
ergized to run the pump 14 continuously, and the gas 
control valve 20v is turned on. Boiler water is admitted 
via the line 39 by adjusting the pressure regulating setting 
of the pressure control valve 48* with the water glass 
valves 23 opened until the water level is seen to rise in 
the water glass 22 to a point approximately midway be 
tween the valves 23. This setting will provide, in accord 
ance with an aspect of the invention, a pressure level in 
the boiler and associated hot water circulation system in 
cluding the expansion tank 12 which is lower than the 
city main pressure present in the line 38 but at some 
level above the maximum pressure which will be en 
countered in the line 37 coupled to the swimming pool 
water heating system. Operating in this fashion, the 
pump 14 propels water continuously through the expan 
sion tank 12 to ?ow with substantial turbulence about 
the heating coils 46, 47 so that these coils are advan 
tageously maintained at or very near the temperature of 
the water circulating between the boiler 11 and the ex— 
pansion tank 12. In accordance with an aspect of the 
invention, hot water from the boiler 11 is ?rst directed 
to the heating coils 46, 47 before it is supplied to the 
residential heating system so that water at maximum 
temperature is available for the domestic hot water sys 
tem. Moreover, because of this continuous circulation 
of water, the temperatures of water in the expansion 
tank 12 and in the boiler 11 are maintained substantially 
uniform without a signi?cant temperature gradient. Heat 
extracted from the water in the expansion tank 12 by 
the secondary heat exchanging coils 46, 47 is thus avail 
able for delivery by the ?ow of water therethrough to 
the domestic hot water heating system and to the swim 
ming pool heating system or any other systems which may 
be similarly connected. In addition, whenever heat is 
needed for the house heating system coupled to the open 
ings 26, 27, water is circulated therethrough by the pump 
14 as demanded under the control of room thermostats 
(not shown). As domestic hot water is drawn, it is 
mixed with city water from the line 38 in the mixing 
valve 32 in accordance with the temperature setting 
thereof. The ?ow of fuel to the burner in the boiler 11 
is controlled in accordance with the temperature of the 
circulating water as sensed by the thermostat 30. When 
the water temperature drops below a preset level, the 

I thermostat 30' opens the valve 18 so that the burner 
is supplied with fuel and when the water temperature 
rises above a predetermined maximum setting, the thermo 
stat 30 acts to control the valve 18, thus cutting off the 
supply of fuel to the burner. 
By virtue of the advantageous arrangement of the 

invention, as described above, a virtually unlimited supply 
of hot water is made available for domestic use and for 
swimming pool heating or for any other systems which 
may be similarly connected to the secondary heat ex 
change coils 46, 47 within the expansiontank 12. This 
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is made possible in an e?icient manner by means of the 
depicted arrangement which insures the continuous flow 
of hot water past the heat exchanging coils 46, 47 Without 
any signi?cant temperature gradient from the tempera 
ture of the water within the boiler 11 and, further, because 
of the fact that the entire water heating capacity provided 
for the house heating system coupled to the openings 26, 
27 is available, if needed, for the heating of water for 
other distribution systems including the domestic hot 
water system. The entire system is provided in a com 
pact and e?‘icient arrangement which comprises the ex 
pansion tank 12 with the heat exchanging coils 46, 47 
in a single unit ‘fastened directly to the boiler I11 in a 
unitary package which is ready for installation simply by 
connection to the respective Water, gas and electric lines 
in the user’s building. By virtue of this compact and 
e?icient arrangement in accordance with the invention 
a packaged unitary water heating system is provided in a 
space only slightly larger than that normally required 
by a conventional domestic hot water heater. By virtue 
of the combination of a number of different individual 
heating systems coupled to one heat source, the present 
invention provides an improved and economical water 
heating system which achieves lower initial cost and sub 
stantially reduced operating costs as compared with those 
systems presently in use which require independent heat 
sources for each independent system. 
A further important aspect of this‘ invention relates 

to the fact that the pressure of the water circulating 
within the boiler 11 and the expansion tank 12 is main 
tained within a range which lies between the city water 
main pressure and the maximum pressure of a swimming 
pool heating system. Heretofore there has been serious 
objection to the combination of a swimming pool heat 
ing system with a domestic hot water heating system 
coupled to the same heat source because of the possibility 
of a rupture in the respective systems permitting the 
intermixture and transfer of water from the swimming 
pool system to the domestic hot water heating system. 
The present invention, however, maintains a relationship 
of respective pressures in the various independent systems 
such that, should such a rupture occur, water will flow 
out of the domestic hot water heating coil which is main 
tained at city-water main pressure into the boiler water 
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circulation system which is at a reduced pressure and 45 
thence into the heating coil coupled to provide hot water 
for the swimming pool system which is at the lowest pres 

sure of all, rather than in the opposite direction. This 
particular aspect in accordance with the invention abso 
lutely precludes the possibility of water ?owing from the 
swimming pool into the domestic hot water system, and 
thus permits the combination of the various heating sys 
tems with a single heat source with complete safety. 
Although there has been described above a speci?c ar 

rangement of a unitary water heating system in accord 
ance with the invention for the purpose of illustrating the 
manner in which the invention may be used to advantage, 
it will be appreciated that the invention is not limited 
thereto. Accordingly, any and all modi?cations, varia 
tions or equivalent arrangements falling within the scope 
of the annexed claims should be considered to be a part 
of the invention. 
What is claimed is: 
1. A water heating arrangement including a boiler, an 

expansion tank and a pump for coupling into a unitary 
closed circulation system, a ?rst heat exchanging means 
and a second heat exchanging means positioned within 
the expansion tank ‘and immersed in water therein for 
coupling into ?rst and second independent auxiliary hot 
water systems respectively, and means for maintaining 
said ?rst heat exchanging means at a high pressure, said 
expansion tank at an intermediate pressure, and said sec 
ond heat exchanging means at a low pressure to insure a 
predetermined ?ow pattern upon ?uid tight integrity fail 
lure of the heat exchanging means. 

2. A water heating arrangement as de?ned in claim 1 
and including means for driving said pump continuously 
in order to maintain a steady ?ow of water about the 
heat exchanging means. 
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