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ABSTRACT 

The invention adds to a heat preserving boiler of the 
type including a water tank, a ?ue pipe extending ver 
tically therethrough, and a combustion chamber 
disposed under the water tank, apparatus for improv 
ing the efficiency including a drum spaced from and 
surrounding the water tank to form an annular 
downward outlet air passage between the outer sur 
face of the water tank and the inner surface of the 
drum, a cover spaced about the drum to form an an 
nular upward outlet air passage between the outer sur 
face of the drum and the inner surface of the cover, a 
housing spaced about the cover to form an annular 

' inlet air passage, and an outlet duct connected with 
the upward outlet air passage to lead exhaust gases to 
the atmosphere, the outlet duct being disposed within 
the inlet duct to form an extended inlet air passage. 

7 Claims, 5 Drawing Figures 
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HEAT-PRESERVING BOILER 

BACKGROUND OF THE INVENTION 

The present invention relates to a heat-preserving 
boiler, and more particularly to an improved apparatus 
providing better combustion, heating and heat-preserv 
ing effects for the heat-preserving boiler. 

In conventional types of heat-preserving boilers, a 
common outlet air passage is usually provided which 
simply extends vertically upward from a combustion 
chamber through the central portion of a water tank 
and is connected to a vertical chimney or the like. 
Counter-blow check means is disposed between the 
passage and the chimney. Thus, a strong wind pressure 
blowing into the chimney closes the check means and 
causes the exhaust gases to remain stagnantly at the 
level of the counter-blow check means rather than 
move from the combustion chamber into the at 
mosphere through the chimney. This causes in 
complete combustion within the combustion chamber 
which is dangerous and uneconomic. 
To eliminate the above disadvantage, a large diame 

ter, long and vertical chimney has been applied and af 
fixed onto the outlet air passage, but this has served 
only to limit the placement of the boiler, no improve 
ment being obtained from the new appended chimney. 

SUMMARY OF THE INVENTION 

An object of the present invention is, therefore, to 
provide a heat preserving boiler incorporating novel 
outlet and inlet air passages which overcome the 
above-explained disadvantages of conventional boilers 
and prevent dangerous, uneconomic and incomplete 
combustion caused by inefficient air exhaustion which 
is attributed particularly to the counter-blow in the 
chimney. 
Another object of the present invention is to provide 

a heat-preserving boiler, having the above-mentioned 
characteristics, wherein the exhaust air is utilized to in 
crease efficiency by preserving the heat in,as well as in 
creasing the heat applied to the boiler content. 
Yet another object of the present invention is to pro 

vide a heat-preserving boiler, having the above-men 
tioned characteristics, wherein the chimney can be 
made very compact, thus reducing the production cost. 
A further object of the present invention is to pro 

vide a heat-preserving boiler, having the above-men 
tioned characteristics, and wherein the construction is 
such as not to limit placement of the boiler, so that the 
boiler may be installed in places where vertical chim 
neys cannot be used. 
According to the present invention brie?y sum 

marized, there is provided, in a heat-preserving boiler 
having a water tank therein, a ?ue pipe extending verti 
cally within the water tank, a combustion chamber 
disposed under the water tank, and a water admission 
arrangement and a water delivery system connected 
with the water tank, an apparatus which comprises, in 
combination, a drum disposed over the water tank and 
forming an annular downward outlet air passage 
between the outside wall of the water tank and the in- 
side wall of the drum, the upper end plate of the drum 
making a ceiling slightly above the ?ue pipe, a-partition 
cover positioned over the drum and forming an annular 
upward outlet air passage between the outside of the 
drum and the inside of the cover, the cover including a 
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2 
concentrical opening in the upper plate thereof, a hous 
ing disposed over the cover and forming an annular 
inlet air passage between the inside of the housing and 
the outside of the cover, the housing including a con 
centrical opening in the top plate thereof, and the inlet 
air passage being connected with the combustion 
chamber through the lower end portion of the cover, an 
inlet duct connected with the opening of the housing, 
and an outlet duct connected with the opening of the 
cover to lead exhaust gases to atmosphere through the 
outlet air passages, the outlet duct being disposed 
within the inlet duct to form an extended inlet air 
passage between the outer surface of the outlet duct 
and the inner surface of the inlet duct. 

BRIEF DESCRIPTION OF THE DRAWING 

The above-described and other objects and features 
of the present invention will become more apparent 
from the following speci?cation, especially when read 
in conjunction with the accompanying drawing, in 
which: 

FIG. 1 shows an elevational section of a preferred 

embodiment of the present invention; 
FIG. 2 is a partial rear side view of the apparatus 

shown in FIG. 1; 
FIG. 3 is a cross-sectional view taken from line III— 

III of FIG. 1 looking in the direction of the arrows; 
FIG. 4 is a cross-sectional view taken along line IV 

IV of FIG. 1 and looking in the direction of the arrows, 
and 

FIG. 5 is a cross-sectional view taken on line V—V of 
FIG. 1 looking in the direction of the arrows. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawing, and more particularly 
to FIG. 1 thereof, a preferred embodiment of the 
present invention comprises in its innermost part a 
cylindrical water tank 1 with a ?ue pipe 10 provided 
coaxially in the central portion of the water tank 1. The 
outer circumference of the water tank 1 is covered with 
a hollow cylindrical drum 4 having an inverted U-shape 
in cross-section. Between the water tank 1 and the 
drum 4_, is an appropriate annular space forming an an 
nular downward outlet air passage 2. The upper end 
circular plate of the drum 4 makes a ceiling 3 just 
above the ?ue pipe 10 of the water tank 1. A hollow 
cylindrical partition cover 6 is lined with suitable heat 
proof and heat-preserving material such as glass wool, 
asbestos, or the like. The partition cover 6 is so posi 
tioned as to cover the internal drum 4 and to provide an 
appropriate annular space between the lined inner cir 
cumferential surface thereof and the outer circum 
ferential surface of the drum 4. The annular space 
forms an upward outlet air passage _5 which is in open 
communication with the downward outlet air passage 2 
at the lower end portion of the drum 4. 

Thus, vertically and coaxially through the water tank 
1 at the center thereof, the ?ue pipe 10 extends from 
the upper end portion of a combustion chamber 9 to 
the upper end portion of the water tank 1 to commu 
nicate with the outlet air passages 2 and 5. 
The partition cover 6 is covered over the outer cir 

cumference thereof with a hollow cylindrical housing 
8. An annular space constituting an inlet air passage 7 
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is formed between the inner circumferential surface of 
the housing 8 and the outer circumferential surface of 
the partition-cover 6. The inlet air passage 7 is in open 
communication with the combustion chamber 9 
through a plurality of vent holes 1 l drilled through the 
lower end portion of the partition cover 6. 
An outlet duct 12 communicates with a concentrical 

circular opening cut in the ceiling of the partition cover 
6 an, thus, opens to the upward outlet air passage 5. An 
inlet duct 13 communicates with a concentrical open 
ing in the ceiling of the housing 8 and, thus, opens to 
the inlet air passage 7. The outlet duct 12 vmay be 
disposed coaxially or eccentrically within the inlet duct 
13. 

in this preferred embodiment as shown in FIG. 1, the 
outlet duct 12 and the inlet duct 13 turn at a right angle 
at a point slightly above the ceiling of the housing 8, so 
that the two ducts extend rearwardly. The horizontally _ 
extended portion of the outlet duct 12 is positioned eo 
centrically upward within the inlet duct 13. The open 
end 14 of the outlet duct 12 protrudes slightly beyond 
the open end 15 of the inlet duct 13. 
The heat-preserving boiler in this embodiment is 

further provided with a water supply pipe 16 connected 
to the lower portion of the water tank 1 and a hot-water 
outlet pipe 17 extending to the outside of the boiler 
from the upper portion of the water tank 1. A gas 
burner 18 is also provided and a gas supply pipe 
therefor is connected to an automatic gas ?ow control 
apparatus 19 that controls the ?ow of gas by detecting 
precisely the temperature of water inside the water 
tank 1. As illustrated in FIG. 1, the heat-preserving 
boiler of this embodiment is properly installed to a wall 
D through a ?xing hole 20 providedtherein for the inlet 
and outlet ducts 13 and 12 which are more ?rmly held 
by the ?xing metal parts 21. ~ 
The novel operation of the apparatus in accordance 

with the present invention is described in detail 
hereinafter. After ?lling the water tank 1 with fresh 
water through the water supply pipe 16, the gas burner 
18 is tired. This heats up the combustion chamber 9, 
and heated air and exhaust gases pass upwardly 
through the vertical ?ue pipe 10. Thus, water in the 
water tank 1 is heated at the bottom of the water tank 1 
as well as centrally through the wall of the flue pipe. 
The heated air and gases ascending through the ?ue 

pipe 10 are turned from their upward movement by the 
ceiling 3 of the internal drum 4, and then descend 
through the outlet air passage 2, heating the outer cir 
cumferential wall of the water tank 1 with their remain 
ing heat. This increases the heating effect on the water 
inside the water tank 1. 
When the heated air and gases reach the lower end of 

the outlet air passage 2, they turn upward, entering the 
outlet air passage 5. At the end of their upward'move 
ment in passage 5, the heated air and exhaust gases 
enter the outlet duct 12 to be completely discharged. 

Supply of fresh air to the combustion chamber 9 is 
properly carried out by in?ow of air from the opening 
15 of the inlet duct 13. The in?ow of air passes through 
the inlet duct 13 into the inlet air passage 7. The air is 
further lead into the combustion chamber 9 through 
the plural vent holes 1 1. 
As has been explained, the outlet duct 12 extends 

coaxially or eccentrically within the inlet duct 13, and 
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the opening 14 of the outlet duct 12 protrudes slightly 
beyond the opening 15 of the inlet duct 13. Con 
sequently, the openings 14 and 15 of the outlet and 
inlet ducts 12 and 13 respectively, being offset on dif 
ferent planes, the in?ow of the fresh air and out?ow of 
the heated air do not affect each other and eliminate 
undesired effects of the wind pressure against the two 
openings 14 and 15. Furthermore, the described con 
struction is such that unnecessary and harmful outside 
air is not allowed to enter the outlet duct 12. Thus, any 
possibility of counter-blow of exhaust air into the com 
bustion chamber 9 caused by counter-blow of fresh air 
into the outlet duct 12 is prevented. On the other hand, 
a constant supply of fresh air into the combustion 
chamber 9 is obtained by the in?ow of air through the 
inlet duct 13 and the inlet air passage 7 which is 
completely separated from the outlet air passage 5 by 
the partition cover 6. This provides stable and effective 
combustion in the combustion chamber 9. Further 
more, the remaining heat of the heated air is effectively‘ 
utilized to heat the circumferential wall of the water 
tank 1 as it is being exhausted through the outlet air 
passage 2. _ ' 

When the water inside the water tank 1 reaches a 
predetermined temperature, the gas‘ burner 18 is shut 
off. At .this moment, the temperature inside the ?ue 
pipe 10 is almost equal to that in the outlet air passages 
2 and 5. Thus, natural air convection ceases so that, 
consequently, the heated air is effectively utilized to 
preserve the temperature of the hot water inside the 
water tank 1. 

The‘ heat-preserving boiler as described does not 
require any special chimney or the like for the out?ow 
of the exhaust air. It can be simply and easily set up in a 
desired and appropriate location with the duct ends 14 
and 15 projecting slightly beyond the wall of the loca 
tion and through an opening provided in such wall. This 
eliminates to a great extent restrictions as to placement 
and installation of conventional boilers. 

Although a certain speci?c embodiment of the in 
vention has been shown and described, it is obvious 
that many modi?cations thereof are possible. The in 
vention, therefore, is not intended to be restricted to 
the exact showing of the drawing and description 
thereof, but is considered to include reasonable and ob 
vious equivalents. 
We claim: 
1., The combination with a heat-preserving boiler, in 

cluding a water tank therein, a ?ue pipe extending ver 
tically through said water tank, a combustion chamber 
disposed under said water tank, water admission 
means, and water delivery means connected with said 
water tank, of a tubular drum having a wall at its upper 
end spaced from and surrounding said water tank to 
form an annular downward outlet air passage between 
the outer surface of said water tank and the inner sur 
face of said drum, the upper end wall of said drum 
de?ning a ceiling above said-?ue pipe, a tubular cover 
having a wall at its upper end with an opening therein 
and positioned over said drum to form an annular up 
ward outlet air passage between the outer surface of 
said drum and the inner surface of said cover, a tubular 
housing having a wall at its upper end with an opening 
therein and disposed over said cover to form an annular 
inlet air passage between the inner surface of the hous 
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ing and the outer surface of said cover, said inlet air 
passage being connected with said combustion 
chamber through openings at the lower end portion of 
said cover, an inlet duct communicating with said inlet 
air passage and connected to said opening in the upper 
wall of said housing, and an outlet duct connected with 
said opening in the upper wall of said cover and com 
municating with said outlet air passages to lead exhaust 
air to atmosphere, said outlet duct being disposed 
within said inlet duct to form an extended inlet air 
passage between the outer surface of said outlet duct 
and the inner surface of said inlet duct. 

2. The combination as set forth in claim 1, in which 
said outlet duct is disposed coaxially within said inlet 
duct. 

3. The combination as set forth in claim 1, in which 
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6 
said outlet duct is disposed eccentrically within said 
inlet duct. 

4. The combination as set forth in claim 1, in which 
said outlet duct projects out from the open end portion 
of said inlet duct. 

5. The combination as set forth in claim 1, in which 
said inlet and outlet ducts turn substantially at a right 
angle above said housing, said inlet and outlet ducts 
maintaining their parallel relationship to each other 
throughout their lengths. 

6. The combination as set forth in claim 1, in which 
said cover is lined with glass wool material. 

7. The combination as set forth in claim 1, in which 
said cover is lined with asbestos material. 

* * * * * 
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