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The present invention relates to a heating boiler with 
a burner for liquid or gaseous fuels and a bell-shaped 
water jacket surrounding the combustion chamber or fire 
box. More specifically, the invention relates to a heat 
ing boiler of the just mentioned type which has a burner 
arranged at the open end of said water jacket, while the 
combustion gases leave said combustion chamber at Said 
open end. 
With a heretofore known arrangement of this type of 

heating boiler, the combustion gases, after leaving the 
combustion chamber, pass in axial direction along the 
outer surface of the water jacket. For purposes of im 
proving the heat transfer from the combustion gases to 
the water jacket, rings of helical wires are put round the 
outer surface of the water jacket and Welded thereto 
which bring about an increase in the heat absorbing Sur 
face. 

It is an object of the present invention to provide a 
heating boiler which will further increase the Specific 
thermal capacity (kilo-calories per Square meter heating 
surface and hour). ? 

is is another object of this invention to provide a heat 
ing boiler of the type set forth in the preceding para 
graph, which will represents a compact space and ma 
terial saving construction. 

It is also an object of this invention to provide a heat 
ing boiler of the above mentioned type in which the heat 
transferred per unit surface can easily be changed in 
conformity with the respective requirements. 
These and other objects and advantages of the inven 

tion will appear more clearly from the following specifi 
cation in connection with the accompanying drawings, in 
which: 

FIG. 1 is a diagrammatic central axial section through 
a heating boiler according to the invention with a Warm 
water producer, particularly for larger units with a pres 
sure of approximately 50 to 100 millimeter Water column. 
in the combustion chamber or fire box. 

FIG. 2 illustrates partly in view and partly in section 
a modified structure of a heating boiler according to the 
invention, which is particularly suitable for smaller units 
with a pressure in the combustion chamber or fire box 
of approximately from 2 to 5 millimeter water column. 

FiG. 3 is a cut-out of FIG. 1 on an enlarged scale. 
General arrangement 

The heating boiler according to the present invention 
comprises a burner for liquid or gaseous fuels, a com 
bustion chamber or fire box surrounded by a bell-shaped 
water jacket, an annular passage surrounding said Water 
jacket for the discharge of the combustion gases, and a 
wall covering said annular passage and the open end of 
the combustion chamber while leaving a communication 
between the combustion chamber and said annular pas 
sage. Freely longitudinally displaceable in said annular 
passage there is arranged a helical surface guiding Wall 
which has a height approximately corresponding to the 
radial width of the annular passage, at least that portion 
of the said helical surface guiding wall which covers said 
annular passage and contains the burner being designed 
as a detachable lid. The said burner is arranged Sub 
stantially along the axis of the combustion chamber in 
the said wall which leaves a communication between the 
combustion chamber and the annular passage. The 
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2 
above outlined construction considerably increases the 
path along which the flue or waste gases have to pass 
along the outer surface of the bell-shaped water jacket. 
It is a matter of course that at the same time the flow 
velocity has to be increased corresponding to the de 
creased cross section of the helical discharge passage by 
correspondingly increasing the drop of pressure. The 
heat transfer to the water in the boiler in considerably 
aided by a high velocity and by turbulence of the com 
bustion gases in said passage. Practical tests have proved 
that with the arrangement according to the invention, 
surprisingly, a multiple of the heretofore possible specific 
thermal capacity can be obtained, which fact results in 
a considerable reduction and improvement of the heating 
boiler. It is particularly advantageous to surround the 
annular passage by a water chamber communicating with 
the bell-shaped water jacket, because in such an instance 
the increased heat transfer will occur on the inner surface 
as well as on the outer surface of the helical passage. 
Preferably, also the bottom of the bell-shaped water jack 
et will be arranged in spaced relationship with regard to 
the water chamber and be surrounded by the latter while 
the discharge connection for the combustion gases is ar 
ranged for communication with the thus formed inter 
mediate chamber. In this way, also at this point an im 
provement in the specific thermal capacity will be ob 
tained. 

During their course, the combustion gases will be cooled 
in the boiler to about 200 C. whereby, of course, the 
temperature difference with regard to the boiler water 
will be continuously changed. In other words, the com 
bustion gases will during their flow through the boiler 
(boiler meaning the entire structure, i.e. the water as 
well as the waste gas conducting parts) cool off to about 
200° C. by conveying their heat to the water. The 
water in the boiler, however, has everywhere a tempera 
ture below 100° C. The difference between the temper 
ature of the gases and the temperature of the water will 
thus vary at the individual points where the heat is con 
veyed from the gases to the water. On the inside of the 
bell-shaped water jacket, the gases are hotter than in the 
waste gas passage between the helical Surface guiding 
walls so that also the temperature difference between the 
interior of the water jacket and the water is higher than 
the temperature difference between the Waste gas pas 
sage and the water. Du to the decreasing temperature . 
and the decrease in the gas velocity caused by the cooling 
off of the gas, the heat transfer will at constant cross 
section of the helical passage be less at the end than at 
the start. In order to obtain a uniform heat transfer 
throughout the entire length of the passage, according 
to a further feature of the invention the pitch of the heli 
cal surface guiding wall may be continuously decreased 
in the direction of the discharging flow of the combus 
tion gases. Expediently, this is effected to such an extent 
that the speed of the combustion gases will at least ap 
proximately remain constant. 

Inasmuch as the purpose of the helical surface guiding 
wall is not to provide a heat exchange surface, this heli 
cal surface guiding wall may be arranged with play in the 
annular passage surrounding the bell-shaped water jacket. 
Such an arrangement makes it possible, after removal of 
the lid covering the annular passage, to withdraw the 
guiding wall as an entirety or unit for purposes of clean 
ing the same. This fact that the guiding Wall may be 
withdrawn, is of foremost importance for the boiler ef 
ficiency because a good heat transfer is possible only 
when the unavoidable soot deposit can be removed from 
time to time without difficulty. In order, preferably 
for this purpose, to make the helical surface guiding Wall 
in its entirety a rigid structure, it may be connected to 
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longitudinal bars extending axially over the entire length 
of the guiding wall. In view of this connection, the heli 
cal surface guiding wall can easily be exchanged, for in 
stance for a helical surface guiding wall of less pitch and 
more windings, in other words, for a guiding wall with 
a longer path for the waste gases. In this way, the heat 
ing boiler can easily be transformed into one for a dif 
ferent specific thermal capacity, which fact is highly ad 
vantageous with regard to the manufacture and storing 
of boilers of the type involved. 

For the sake of completeness it may be added that it is 
known to discharge flue gases through an annular pas 
sage having a spiral shaped guiding wall. However, 
with this known arrangement the annular passage is pro 
vided with radial ribs fixedly connected to the wall of 
the annular passage and provided with helical sits hold 
ing the helical guiding wall so that the latter is fixed and 
stationary and cannot be displaced longitudinally so that 
it cannot be removed from the annular passage. 

It may also be added that a bell-shaped water jacket is 
known in connection with heating boilers which has an 
annular passage without a helical guiding wall So that 
the gases pass along the axis of the bell-shaped water 
jacket on the outside thereof. With this known arrange 
ment, wire spirals are arranged in the annular passage 
and extend around the bell-shaped water jacket, one spiral 
being located adjacent the other. The gases have to 
wind their way through said spirals so as to convey the 
heat thereto, and the spirals convey their heat to the 
wall of the water jacket. In this arrangement the said 
spirals slow down the axial passage of the Waste gases, 
whereas in contrast thereto in applicant's arrangement 
the waste gases are passed around the water jacket at high 
speed through a helical path and at said high speed move 
over a long path before leaving the boiler. 

Structural arrangement 
Referring now to the drawings in detail, the heating 

boiler shown therein comprises a bell-shaped water jacket 
2 and a water chamber 1. The outer Wall of Water 
chamber 1 is formed by a cylindrical wall 3, a bottom 
4, and a concave lid 5. The inner wall consists of a cy 
lindrical insert 6 which is arranged perpendicularly to 
the vertical axis of the cylindrical wall 3. The insert 6 
extends on one side through the cylindrical wall 3 and 
communicates at the axially opposite side with a con 
nection 7 which in turn leads to the fue. The bell 
shaped water jacket 2 is spaced on all sides from and ar 
ranged coaxially in the interior of the cylindrical insert 
6. An oil burner 8 of the high pressure type is provided 
with a corresponding fan 10 and while likewise being 
coaxially arranged extends into the interior of the water 
jacket 2, the inner wall of which thus forms the combus 
tion chamber or fire box 9. Oil burner 8 and fan 10 are 
connected to a lid 11 which for instance by means of a 
ceramic plate 12 may be heat insulated and closes the cy 
lindrical insert 6 with regard to the outside. The flame 
of the burner will have a shape substantially equalling 
that illustrated in the drawing. As will be seen from the 
drawing, the flame is directed against the double botton 
13 of the bell-shaped water jacket 2. The heat transfer 
in the interior will thus be effected primarily by radi 
ation. The combustion gases will flow along the path 
indicated by the arrows 14 and 15, which means that 
they will be deviated twice by 180° so that the combus 
tion gases will pass into the annular chamber 16 between 
the water jacket 2 and the water chamber 1 and will flow 
on from here along the bottom portion 17, as indicated 
by the arrows 18, into the discharge connection 7 com 
municating with the flue. To this end, between the 
water jacket 2 and the insulating plate 12, there is pro 
vided a disc-shaped intermediate chamber 16' serving as 
deviating chamber. Arranged in the annular chamber 
16 is a screw-shaped or helical surface guiding wall 19 
which after removal of lid 11 can be inserted into pas 
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4 
sage 16, said lid being detachably connected to the water 
chamber 1 in any convenient manner, for instance by 
screws 50. The helical surface guiding wall 19 forms 
a helical passage 20 which must be passed through along 
its length by the waste gases as indicated by the arrows 
21. The waste gases pass simultaneously at high speed 
along the water jacket 2 and that wall of water chamber 
1 which is adjacent the annular chamber 16, while tur 
bulence will form so that all conditions will be present 
for a best possible heat transfer from the combustion 
gases to the boiler water. For purposes of holding the 
individual windings of the helical surface guiding wall 
19 stationary with regard to each other, axially extend 
ing threaded longitudinal bars 22 are provided which ex 
tend through bores in the guiding wall. The individual 
windings of the guiding wall are by means of pairs of nuts 
23 (FIG. 3) held in their respective positions on bars 22. 
In this way, a rigid insert is obtained which can easily 
be withdrawn as a single unit. The helical surface guid 
ing wall is loosely and with slight play arranged in the 
annular passage 16. It is not necessary to have a gap 
everywhere along the inner and outer periphery of said 
guiding wall, but said guiding wall may rest either on 
the upper portion of the bell-shaped water jacket 2 or 
it may rest on the lower portion of the cylindrical insert 
6. If necessary, the spacing of the individual windings 
of the helical surface guiding wall may decrease in the 
direction of flow of the waste gases in order to obtain the 
best heat transfer conditions in all parts of the passage 
20. This decrease in the spacing of the individual wind 
ings is clearly shown in FIG. 1 where the spacing of the 
two last windings of the helical surface wall (see bottom 
portion thereof) is noticeably less than the spacing of the 
helical surface winding walls on the left-hand side of FIG. 
1. Also FIG. 2 brings out the above mentioned decrease 
in the spacing of the helical surface winding walls toward 
the connection 7. 
The water chamber of water jacket 2 communicates 

through a connection 24 with the water chamber 1, said 
connection 24 being arranged approximately at the low 
est point. The water jacket 2 the lower portion of which 
is for the most part separated from the upper portion by 
lateral walls 25 is entered by the water at the lower por 
tion thereof. While the lateral walls 25 are not neces 
sary for the proper functioning of the boiler according to 
the present invention, they have some beneficial effect. 
The said walls 25 which are located in the water jacket 
2, bring about a certain circulation of the water in water 
jacket 2. The purpose of walls 25 consists in preventing 
the water entering through connection 24 from too early 
rising and leaving through pipe 27. In other words, 
walls 25 are intended to force the water entering through 
connection 24 to flow to the front end of the bell-shaped 
water jacket 2, then to flow around the guiding walls 25 
and backwards to the discharge pipe 27. Expressed dif 
ferently as indicated by the arrows 26, the water is forced 
to pass into the upper portion of water jacket 2 at that 
end thereof which is located opposite the connection 24 
and to be discharged at the back side through pipe 27 
extending into the boiler 28 for usable water, said boiler 
being mounted on lid 5 and serving as warm water pro 
ducer. The upper portion of boiler 28 is provided with 
two bottoms 29 and 30 forming a distributing chamber 
31 for the hot water. A heat exchange is effected 
through the intervention of a number of pipes 32 con 
necting the distributing chamber 31 with the water 
chamber 1. The hot water is fed through the above men 
tioned pipe 27 which is located with play 36 within a pipe 
33 likewise establishing communication between the dis 
tributing chamber 31 and the water chamber 1. As will 
be seen from the drawing, pipe 27 extends closely to the 
distributing chamber 31. If the usable water has not 
yet reached its maximum temperature, the water circu 
lation is effected as indicated by the arrows 34 and 35. 
As soon as boiler 28 has been heated up completely, the 
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said water circulation effected by a thermo-siphon ef 
fect will naturally come to a stop, whereupon the water 
heated in the bell-shaped water jacket 2 will flow through 
pipe 27 and passage 36 of pipe 33 into the water chamber 
1. In case of high heat consumption of the boiler for 
the usable water it is also possible that hot water flows 
from the water chamber 1 through passage 36 to the dis 
tributing chamber 31 and heating pipes 32 additionally 
to the hot water coming from pipe 27. The water cham 
ber 1 is furthermore provided with a feeding connection 
37 and return connection 38. The reference numeral 39 
designates the cold water inlet, whereas the reference nu 
meral 40 designates the discharge connection for warm 
water of the usable water of boiler 28. Distributing 
chamber 31 is connected to an expansion vessel through 
connection 41. The numeral 42 designates an insulat 
ing cover surrounding the entire heating boiler. 

With the heating boiler shown in FIG. 2, the bell 
shaped water jacket 2 extends up to the ceramic plate 
12 of lid 11. For purposes of effecting a communica 
tion between the combustion chamber or fire box 9 and 
the annular passage 16, the bell-shaped water jacket 2 is 
cut out within the range of the first portion of the waste 
gas passage 20 formed by the helical surface guiding wall 
19. The combustion chamber or fire box 9 communi 
cates through the thus provided cut-out 43 with the waste 
gas passage 20. The cut-out 43 is confined by the wall 
surfaces 44 and 45 of water jacket 2 and by ceramic plate 
12. The development of the portion cut out from the 
water jacket 2 will thus in the illustrated embodiment 
have the shape of a triangle. The edges of surfaces 44 
and 45 as developed in a plane will form two sides of 
this triangle. The discharge of the combustion gases 
from the combustion chamber or fire box 9 is effected 
in the manner illustrated by the arrows 46. 

It is, of course, to be understood that the present in 
vention is, by no means, limited to the particular con 
structions shown in the drawings but also comprises any 
modifications within the scope of the appended claims. 
What I claim is: 
1. In combination in a heating boiler: a combustion 

chamber having a substantially horizontal axis and an 
open end, a bell-shaped water jacket surrounding said 
combustion chamber, wall means extending around said 
water jacket in spaced relationship thereto and confining 
with said water jacket an annular passage surrounding 
said water jacket for withdrawal of combustion gases, 
said wall means also extending around said open end of 
said combustion chamber, a helical surface guiding wall 
freely and longitudinally displaceably mounted in said 
annular passage and having a height corresponding ap 
proximately to the radial width of said annular passage, 
detachable lid means normally closing said annular pas 
sage and said open end of said combustion chamber 
toward the outside of said boiler while leaving free a 
connection between said combustion chamber and said 
annular passage, at least part of said lid means being 
selectively detachable for permitting withdrawal of said 
helical surface guiding wall from said passage, and means 
for injecting fuel into said combustion chamber sub 
stantially along the longitudinal axis of said combustion 
chamber. 

2. In combustion in a heating boiler: a combustion 
chamber having a substantially horizontal axis and an 
open end, a bell-shaped water jacket surrounding said 
combustion chamber, wall means extending around said 
water jacket in spaced relationship to said water jacket 
and confining therewith an annular passage surrounding 
said water jacket for withdrawal of combustion gases, 
said wall means also extending around said open end of 
said combustion chamber, a helical surface guiding wall 
freely and longitudinally displaceably mounted in said 
annular passage and having a height corresponding 
approximately to the radial width of said annular pas 

0 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

6 
passage and said open end of said combustion chamber 
toward the outside of said boiler while leaving free a 
connection between said combustion chamber and said 
annular passage, at least part of said lid means being 
selectively detachable for permitting withdrawal of said 
helical surface guiding wall from said passage, a water 
chamber surrounding said wall means and communicat 
ing with said bell-shaped water jacket, and means for 
injecting fuel itno said combustion chamber substantially 
along the longitudinal axis of said combustion chamber. 

3. In combination in a heating boiler: a combustion 
chamber having a substantially horizontal axis and an 
open end, a bell-shaped water jacket surrounding said 
combustion chamber, wall means extending around said 
water jacket in spaced relationship thereto and confining 
with said water jacket an annular passage surrounding 
said water jacket for withdrawal of combustion gases, 
said wall means also extending around said open end of 
said combustion chamber, a helical surface guiding wall 
freely and longitudinally displaceably mounted in said 
annular passage and having a height corresponding ap 
proximately to the radial width of said annular passage, 
detachable lid means normally closing said annular pas 
sage and said open end of said combustion chamber to 
ward the outside of said boiler while leaving free a con 
nection between said combustion chamber and said an 
nular passage, at least part of said lid means being se 
lectively detachable for permitting withdrawal of said 
helical surface guiding wall from said passage, and fuel 
injecting means for injecting fuel into said combustion 
chamber substantially along the longitudinal axis of said 
combustion chamber, the pitch of said helical surface 
guiding wall decreasing in the axial direction thereof 
away from said fuel injecting means. 

4. A boiler according to claim 3, in which the decrease 
in the pitch of the helical Surface guiding Wall away 
from said fuel injecting means is so selected that the speed 
of the combustion gases flowing along said helical sur 
face guiding wall remains at least approximately con 
Stant. 

5. In combination in a heating boiler: a combustion 
chamber having a substantially horizontal axis and an 
open end, a bell-shaped water jacket surrounding said 
combustion chamber, wall means extending around said 

5 water jacket in spaced relationship to said water jacket 
and confining therewith an annular passage surrounding 
said Water jacket for withdrawal of combustion gases, said 
wall means also extending around said open end of said 
combustion chamber, a helical surface guiding wall com 
posed of a plurality of helical wall portions, means ex 
tending over substantially the entire axial length of said 
helical surface guiding wall and having said helical wall 
portions connected thereto so as to form a unit there 
with, said helical surface guiding wall as a unit being 
freely and longitudinally displaceably mounted in said 
annular passage and having a height corresponding ap 
proximately to the radial width of said annular passage, 
detachable lid means normally closing said annular pas 
sage and said open end of said combustion chamber to 
ward the outside of said boiler while leaving free a con 
nection between said combustion chamber and said an 
nular passage, at least part of said lid means being se 
lectively detachable for permitting withdrawal of said 
helical surface guiding wall from said passage, and means 
for injecting fuel into said combustion chamber sub 
stantially along the longitudinal axis of said combustion 
chamber. 

6. A boiler according to claim 5, which includes 
threaded bar means extending through said helical wall 
portions, and a plurality of pairs of nuts, each of said 
helical wall portions being positioned on said bar means 
by one of said pairs of nuts. 

7. In combination in a heating boiler: a combustion 
chamber having a substantially horizontal axis and an 

sage, detachable lid means normally closing said annular 75 open end, a bell-shaped water jacket surrounding said 
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combustion chamber, wall means extending around said 
water jacket in spaced relationship to said water jacket 
and confining therewith an annular passage surrounding 
said water jacket for withdrawal of combustion gases, 
said wall means also extending around said open end of 
said combustion chamber, a helical surface guiding wall 
freely and longitudinally displaceably mounted in said 
annular passage and having a height corresponding ap 
proximately to the radial width of said annular passage, 
a Water chamber surrounding said annular passage, con 
necting means establishing communication between said 
water chamber and said bell-shaped water jacket and 
forming a heat exchanger with a thermo-siphon effect 
bringing about a water circulation, detachable lid means 
normally closing said annular passage and said open 
end of said combustion chamber toward the outside of 
said boiler while leaving free a connection between said 
combustion chamber and said annular passage, at least 
part of said lid means being selectively detachable for 
permitting withdrawal of said helical surface guiding 
wall from said passage, and means for injecting fuel 
into said combustion chamber substantially along the 
longitudinal axis of said combustion chamber. 

8. In combination in a heating boiler: a combustion 
chamber having a substantially horizontal axis and an 
open end, a bell-shaped water jacket surrounding said 
combustion chamber, wall means extending around said 
water jacket in spaced relationship to said water jacket 
and confining therewith an annular passage surrounding 
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said water jacket for withdrawal of combustion gases, 
said wall means also extending around said open end of 
said combustion chamber, a helical surface guiding wall 
freely and longitudinally displaceably mounted in said 
annular passage and having a height corresponding ap 
proximately to the radial width of said annular passage, 
detachable lid means normally closing said annular pas 
sage and said open end of said combustion chamber 
toward the outside of said boiler, one of the end portions 
of said bell-shaped water jacket having passage means 
therethrough for establishing direct communication be 
tween said combustion chamber and said annular pas 
sage, at least part of said lid means being selectively de 
tachable for permitting withdrawal of said helical sur 
face guiding wall from said passage, and means for in 
jecting fuel into said combustion chamber substantially 
along the longitudinal axis of said combustion chamber. 
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