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This invention relates in general to a hot water heater or 
boiler, and more particularly to a device for e?iciently 
and quickly heating hot water in a closed hot water sys 
tem. Still more particularly, the hot water heating sys 
tem may be used for supplying energy to a heat exchange 
means for ‘heating a building or the like, or for whatever 
other uses that may be desired. 
The hot water heater or boiler of the present invention 

includes an enclosing wall of hollow structure to de?ne 
a water reservoir, a cover over the wall of hollow struc 
ture to de?ne a water preheater, and ‘a device within the 
wall for circulating water therethrough and raising the 
temperature of the water as it is circulated therethrough. 
In a closed system, water is initially returned from a heat 
exchange means and directed into the preheater where 
it is subjected to a preheating operation. From the pre 
heater, the water is directed to the device within the 
heater for raising the temperature of the water, and the 
water is then delivered to the water reservoir. From the 
water reservoir the water is directed in to the heat ex 
change means. 
An important feature of the present invention is in 

the device for raising the temperature of the water prior 
to delivering the water to the reservoir in that the device 
includes banks of pipes, some of which are subjected to 
direct impingement and enveloping of a hot ?ame. A 
combustion wall of insulating material is arranged be 
hind the pipes subjected to the direct ?ame to aid in pre 
venting the loss of wasted energy and thereby providing 
a more ef?cient heating device. 

Accordingly it is an vobject of this invention to provide 
an improved hot water heater or boiler of greater effi 
ciency than given heretofore by known heaters. 
Another object of this invention resides in the provi 

sion of a device for quickly and e?ciently raising the 
temperature of water as it is circulated therethroug-h. 

Still another object of this invention is in the provision 
of a hot water heater or boiler having a preheater and 
means for effectively absorbing heat from normally wasted 
energy by removing heat from ?ue gases prior to dis 
charge of the line gases from the heater. 

Other objects, features and advantages of the inven 
tion will are apparent vfrom the following detailed dis 
closure, taken in conjunction with the accompanying sheet 
of drawings, wherein like reference numerals refer to like 
parts, in which: 

FIG. 1 is a vertical sectional view taken through a hot 
water heater or boiler constructed in accordance with the 
present invention, and illustrating diagrammatically its 
use in a closed hot water circulating system; 
FIG. 2 is a fragmentary sectional view, taken substan 

tially along line 2—2 of FIG. 1; 
FIG. 3 is a front elevational view, partially fragmen 

tary and with some portions broken away to show under 
lying parts of the device for raising the temperature of 
water as it is circulated therethrough, and taken substan 
tially ‘along line 3—3 of FIG. 1; and 
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FIG. 4 is a detailed view of a modi?ed form ‘of the in 
vention utilizing a horizontally arranged burner. 

Referring now to the drawings and particularly to FIG. 
1, a hot water heater or boiler is disclosed which includes 
a cylindrical base 19, a cylindrical upstanding wall 11, a 
cylindrical or annular spacing section 12, and an in erted 
cup-shaped ‘cover 13. Thus, the structure of the water 
heater or boiler is sectional thereby facilitating handling 
of the sections in knocked-down condition and assembly 
of the sections to de?ne the completed boiler. The sec 
tions are suitably secured together when assembled as 
shown in FIG. 1. And when assembled as shown, an en 
closed chamber 14 is de?ned within which is located at 
the lower ‘end thereof a device 15 ‘for circulating water 
therethrough and raising the temperature of the water as 
it is circulated therethrough. 
The cylindrical base 11} and the spacing section 112 are 

hollow and ?lled with insulating material 16 and 17, re 
spectively. In the embodiment shown in PEG. 1, an open 
ing is provided in the base 19 for receiving a gun or nozzle 
18 of a gun-type fuel ‘burner 19. Either gas or oil may 
be consumed ‘by the burner 19 depending upon the de 
sires of the user. Primarily, the burner 19 is provided 
to generate a hot ?ame 20 for raising the temperature of 
water circulated through the device 15. 
The ‘cylindrical wall 11 is hollow thereby de?ning a 

water reservoir 21 having an inlet 22 and outlet 23. The 
cover 13 is likewise hollow and de?nes a chamber func 
tioning as a water preheater 24. The preheater 2.4 is 
provided with an inlet 25 and an outlet 26. It may be 
noted that the inlets and outlets of the water reservoir 
and preheater are ‘on opposite sides thereof in order to 
take advantage of maximum ‘circulation of the water 
through these units. 
The outlet 23 of the water reservoir 21 is intercon 

nected with a heat exchange means 27 by a ‘conduit 28, 
and the heat exchange means is in turn interconnected 
to the inlet 25 of the preheater ‘24- by a conduit 29‘. 
The device for raising the temperature of the water and 

designated generally by the numeral 15 includes spaced 
upper and lower substantially parallel headers 34} and 3-1, 
respectively. A plurality of substantially vertically extend 
ing pipes or conduits 32 are interconnected between the 
headers 3i} and 31, and in the embodiment of PEG. 1 the 
headers are also substantially vertically aligned. Directly 
behind the pipes 32, but closely adjacent thereto is a com 
bustion wall 33 of insulating material. A second series 
or bank of pipes 34 are spaced ‘behind the pipes 32 and 
embedded Within the ‘combustion wall 33, and also inter 
connected between the headers 36 and 31. Any suitable 
means may be provided for mounting the device 15 within 
the chamber 14 of the boiler. 
The lower header 31 is provided with an inlet 35, while 

the upper ‘header 3G‘ is provided with an outlet 36. Pref 
erably, the inlet 35 is at the end of the header 31 diago 
nally opposite from the end of the iheader 36 which is 
provided with the outlet 36. - A conduit ‘37 interconnects 
the outlet 36 of the preheater 24 with the inlet '35 of the 
device 15, the conduit also extending through the base 
it} as does the gun 18 of the gun-type burner 19. A 
conduit 38 interconnects the outlet 36 of the device 15 
with the inlet 22 of the water reservoir 21 to complete 
the closed hot water circulating system. A pump 3% is 
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provided in the conduit 3'7 for circulation of the water 
in the closed circulating system, although it will be under 
stood that the pump may be located elsewhere if so de 
sired. 
An opening is provided in the spacer 12 for receiving 

a discharge ?ue gas conduit 46. In order to utilize to 
the greatest degree the normally wasted heat discharged 
through the conduit 40, a de?ector 41 is provided and 
extends inwardly from the lower end of the conduit 40 
into the chamber 14 to prevent direct discharge of the 
?ue gas rising from the burner 19 out through the ?ue 
conduit '41}. The ?ue gas by necessity must rise to the 
upper end of ‘the chamber 14 and thereby transfer some 
of the heat into the preheater 24 before exiting through 
the ?ue conduit 4%. 

Preferably, the bank of pipes or tubes 32 on the device 
15 are spaced ahead of the combustion wall 33 by such 
a distance as to allow the ?ames to envelop the pipes, 
but close enough to obtain the maximum bene?ts of heat 
radiation re?ecting from the combustion wall and toward 
the pipes 32. Preferably, the bank of pipes or tubes 34 
are embedded about midway in the combustion wall 83. 
Preferably the pipes '32 and 34 and the headers 30 and 
31 are of a material that will readily conduct heat, such 
as copper. The combustion wall 33 prevents the normal 
loss and waste of heat by absorbing the heat given off 
by the hot ?ame 2t? and e?ectively transferring it to the 
water circulating through the pipes 32 and 34. The rear 
pipes 34 which are embedded in the combustion Wall act 
to cool the combustion wall in that they remove heat 
therefrom by the water circulating through the pipes 34. 
Thus, heat is absorbed by the water passing through the 
pipes 34. In both instances, the water will rise through 
the pipes *32 and 34 as it is heated. Thus, the pipes 32 
and 34, as arranged in the embodiment of FIGS. 1 and 3, 
may be de?ned as upcomer pipes.‘ Because of the 
greater heat effect on the water in the exposed pipes 32, 
the velocity of the water therein will be greater than that 
moving forwardly in the embedded pipes 34. 

In operation of the circulating system, water is re 
turned from the heat exchange means 27 to the preheater 
24 where it is preheated. The water is then circulated 
through the device 15 for raising its temperature and 
delivered to the water reservoir 21. From the water res 
ervoir 21 the water is delivered to the heat exchange 
means 27. 
Where desired, the device 15 may be horizontally ar 

ranged within the chamber 14 of the boiler so that a 
horizontally arranged burner 42 may be utilized for heat 

, ing the water circulated through the device 15, as shown 
in FIG. 4. In this embodiment the pipes '32 and 34 may 
not be de?ned as upcomer pipes since they are horizon 
tally arranged. However, the water ?ows through the 
pipes in the same direction from the header 3} to the 
header 30. 

. It will be understood that modi?cations and variations 
may be effected without departing from the scope of the 
novel concepts of the present invention, but it is under 
stood that this application is to be limited only by the 
scope of the appended claims. 
The invention is hereby claimed as follows: 
1. A boiler for a closed hot water circulating system, 

said boiler comprising an upstanding continuous wall 
de?ning a ?repot therein, said wall being hollow and 
de?ning a water reservoir, said reservoir having an inlet 
and an outlet, a hollow cover over said hollow wall de 
?ning a preheater at the top of the boiler and having an 
inlet and an outlet, means in said ?repot for circulating 

' water therethrough and for raising the temperature of 
the water as it is circulated therethrough, said means 
having an inlet and anoutlet, a conduit interconnecting 
the outlet of said preheater with the inlet of said means, 
a conduit interconnecting the outlet of said means with 
the inlet of said reservoir, heat exchange means in said 
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system having inlet means and outlet means, a conduit 
interconnecting the outlet of said reservoir with the inlet 
means of said heat exchange means, a conduit intercon 
necting the outlet means of said heat exchange means 
with the inlet of said preheater, and pump means in said 
system for recirculating said Water. 

2. A boiler for a closed hot water circulating system, 
said boiler comprising an upstanding continuous wall 
de?ning a ?repot therein, said wall being hollow and 
de?ning a water reservoir, said reservoir having an inlet 
and an outlet, a hollow cover over said hollow wall de 
?ning a preheater at the top of the boiler and having an 
inlet and an outlet, means in said ?repot for circulating 
water therethrough and ‘for raising the temperature of 
the water as it is circulated therethrough, said means 
having an inlet and an outlet, a conduit interconnecting 
the outlet of said preheater with the inlet of said means, 
a conduit interconnecting the outlet of said means with 
the inlet of said reservoir, heat exchange means in said 
system having inlet means and outlet means, a conduit 
interconnecting the outlet of said reservoir with the inlet 
means of said heat exchange means, a conduit intercon 
necting the outlet means of said heat exchange means 
with the inlet of said preheater, pump means in said sys-. 
tem ‘for recirculating said water, a ?ue gas outlet in the 
upper part of the furnace below said preheater, and a 
de?ector extending from the bottom'of said ?ue gas out 
let inwardly into said furnace. 

3. A boiler for a closed hot water circulating system 
comprising an upstanding cylindrical wall, said wall being 
hollow and de?ning a water reservoir, said reservoir 
‘having an inlet and an outlet, an inverted cup-shaped 
cover mounted on said wall and de?ning with said wall 
an enclosed chamber at the top of the boiler, said cover 
being hollow and de?ning a preheater, said preheater 
having an inlet and an outlet, a device in the lower part 
of said chamber for circulating water therethrough and 
raising the temperature of the water as it is circulated 
therethrough, said device including a pair of spaced sub 
stantially parallel headers, one of said headers having an 
inlet and the other of said headers having an outlet, a 
bank of upcomer pipes interconnected between said head 
ers, and a combustion wall of insulating material mounted 
adjacent one side of said pipes ‘but’ in slightly spaced re 
lation therefrom, a burner for producing a hot ?ame 
mounted adjacent said ‘device so as to envelop the pipes 
in the ?ame, means interconnecting the preheater outlet ' 
and the inlet of the header having an inlet, means inter 
connecting the outlet of the header having an outlet and 
the inlet of said reservoir, heat exchange means in said 
system, means interconnecting the outlet of said reservoir 
with said heat exchange means, means interconnecting 
said heat exchange means with the inlet of said preheater, 
and means in said system for recirculating the water. 

4. A boiler for a closed hot water circulating system 
comprising an upstanding cylindrical wall, said wall being 
hollow and de?ning a water reservoir, said reservoir hav 
ing an inlet and an outlet, an annular hollow member 
?lled with insulating material mounted on the upper end 
of said wall, a ?ue gas conduit in said ring for discharging 
?ue gases from the furnace, a de?ector extending inwardly 
from the lower side of said ?ue gas conduit, an inverted 
cup-‘shaped cover mounted on said ring and de?ning with 
the ring and wall an enclosed chamber at the top of the 
boiler, said cover being hollow and de?ning a preheater, 
said preheater having an inlet and an outlet, a ‘device in 
the lower part of said chamber for circulating water there 
through and raising the temperature of the water as it is 
circulated therethrough, said device including a pair of 
spaced substantially parallel headers, one of said headers 
having an inlet and the other of said headers having an 
outlet, a :bank of upcomer pipes interconnected between 
said headers, and a combustion wall of insulating mate 
rial mounted adjacent one side of said pipes but in slightly 
spaced relation therefrom, a hurner for producing a hot 
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