
United States Patent (19) (11 3,732,848 
Bolin (45) May 15, 1973 

(54 BOLER 57 ABSTRACT 
76 Inventor: Nils Johan Mauritz Bolin, 27, Nor- A circulating liquid heated heating system in which a 

denskoldsvagen, Handen, Sweden boiler is connected to a conduit system having an out 
a - let for heated liquid leading to the conduit system and 

(22 Filed: May 4, 1971 an inlet for liquid returned from the conduit system. A 
(21) Appl. No.: 140,226 heating space in the boiler has a closed upper end and 

an open lower end in communication with the return 
o 0 liquid, and a heating means extends into or through 30 Foreign Application Priority Data the heating space, whereby liquid in the heating space 

May 5, 1970 Sweden................................ 6140/70 is heated and converted to steam. The steam forces 
liquid out of the heating space and into the outlet 

(52) U.S. Cl................................ . . . . . . 122/14, 122/156 from the boiler to the conduit system. The lowering of 
51) Int. Cl................................................. F22b 5/00 
58) Field of Search .................... 122/13 R, 13 A, 14, 

22/156 

56) References Cited 

UNITED STATES PATENTS 
1502,295 7|1924 Kermor.............................. 122/13 X 
1,779,937 10/1930 Holinger................................. 122/13 
1904,511 4/1933 Mutrux et al........................... 122/13 
2,299,122 10/1942 Battin..................................... 122/14 

Primary Examiner-Kenneth W. Sprague 

Attorney-Sommers & Young 

the liquid level in the heating space cools and conden 
ses the steam in the heating space, thereby reducing 
the pressure to a pressure below the pressure of return 
liquid to the inlet. Liquid from the inlet then raises the 
level of liquid in the heating space, the liquid volume 
of the boiler is increased, the sound level of the system 
is reduced and the risk of overheating is reduced by 
surrounding the heating space with a liquid containing 
vessel and interposing an insulating layer between at 
least the upper portion of the heating space and the 
body of liquid. Because of the high efficiency of the 
boiler, the boiler can be combined with tube sets 
laterally displaced from the boiler and having addi 
tional heating units between each unit. 

10 Claims, 3 Drawing Figures 
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BOLER 
This invention relates to a boiler comprised in a con 

duit system including a circulating liquid heated in the 
boiler and at least one return conduit drawn from the 
conduit system to the boiler, and with at least one con 
duit for heated liquid extending from the boiler to the 
conduit system, said boiler comprising an upwardly 
closed heating space for the circulating liquid and a 
heating means provided in or through the heating 
space, at the lower end of said heating space liquid is 
supplied to be heated in said heating space and, respec 
tively, heated liquid flows out of said heating space, and 
due to the heating of the liquid in the heating space by 
said heating means steam is generated in the upper por 
tion of said heating space, said steam producing a pres 
sure, which presses liquid out of the heating space into 
the conduit extending from the boiler, but which pres 
sure drops at the enlargement of the steam zone down 
wardly in the heating space and upon the condensation 
of the steam when arriving at a colder zone in said heat 
ing space whereby liquid from the return conduit of the 
conduit system again ascends in the heating space. 
At the operation of a boiler of the aforesaid kind, the 

heating space acts as a pump means for the circulating 
liquid. The boiler shows several essential advantages, 
for example it maintains a high efficiency degree both 
with respect to pumping and heat transfer, even if the 
effect supplied to the boiler varies within wide limits, 
and it further renders possible with maintained econ 
omy a flexible control of the effect delivered by the eat 
ing system in response to varying heating demands. 
The boiler, however, also has several disadvantages. 

When being started as well during its operation, the 
boiler has proved to be noisy with an inconveniently 
high sound level. Due to its construction, furthermore, 
the boiler has a small liquid volume with a resulting risk 
of overheating. 
The present invention, which shows the advantages 

of the boiler referred to in the introductory portion, 
eliminates the aforesaid disadvantages and provides ad 
ditional advantages. 
The invention is substantially characterized in that 

the heating space is inserted in a vessel containing cir 
culation liquid, the lower end of the heating space 
being in connection with the liquid in the vessel and in 
sulated, at least about the portion including the zone of 
generated steam, against the liquid in the vessel by an 
insulating layer of such insulation capacity that a de 
sired steam pressure is produced, and that the conduit 
extending from the boiler is located at the vessel below 
the liquid level therein. 
By the invention, the sound level has been reduced 

considerably compared with that of the aforemen 
tioned conventional boiler. This has been achieved 
both by the insulation layer and by the liquid 
containing vessel in which the heating means acting as 
a pump means is inserted. The arrangement of the liq 
uid vessel, furthermore, brings about a large liquid vol 
ume and thereby eliminates the risk of overheating. 
Owing to the insulation it has also been possible to sub 
stantially reduce the number of heat sources for heat 
ing the liquid in the heating space. The boiler referred 
to in the introductory portion shows further the short 
coming that the conduits to and from the heating space 
(return conduit and, respectively, riser) must be lo 
cated on the same level, i.e. below the heating space. 
At the present invention, however, the conduits can be 
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2 
placed on different levels, which results in self 
circulation with small effects. There is no risk that the 
liquid flow may cease. At small effects the boiler oper 
ates as a self-circulation boiler, and at higher effects the 
pump effect is started in the heating space. The boiler 
according to the invention shows the further advantage 
that it can be extended and form a tube boiler. 
Some embodiments of the invention are described in 

the following with reference to the accompanying 
drawing. 
FIGS. 1 and 2 show in a schematic way two different 

embodiments of a boiler according to the invention by 
central sections, and 
FIG. 3 shows in a schematic way a boiler according 

to the invention extended to form a tube boiler. 
The boiler shown schematically in FIG. 1 comprises 

a vessel 1 filled with liquid, a return conduit 2 con 
nected to the vessel from a conduit system (not shown) 
comprising radiators or like heating elements, and a 
conduit or riser 3 from the vessel to said conduit sys 
tem. The vessel 1 includes inserted therein a heating 
space 4 for heating the liquid to flow out through the 
conduit 3 to the conduit system and subsequent to its 
cooling in the conduit system to return to the vessel via 
the return conduit 2. Said heating space 4 is upwardly 
closed and downwardly open to the liquid in the vessel, 
and it encloses a gas passageway 5 flown through by gas 
heated by a gas burner 6. Within said gas passageway 
5 there may be disposed screens or flanges (not shown) 
to improve the heat transfer to the heating space 4. 
About the heating space 4 is provided an insulating 
layer 7 which, for example, may consist of a suitable in 
sulation material or of an air gap, or of a combination 
of insulation material and air gap. The insulation layer 
7 is shown upwardly closed, but it may also be open. 
Said layer further is shown to terminate some distance 
above the lower edge of the heating space 4, but it may 
also terminate at another place along the heating area. 
An essential requirement for the height extension of 
the insulation layer is that it encloses at least an upper 
portion of the heating zone, viz. the steam zone 9, in 
which the liquid by heating is vaporized. The riser 3 ex 
tending from the vessel includes a valve shown sche 
matically at 8. 
F.G. 2 shows another embodiment of a boiler accord 

ing to the invention. This embodiment differs in princi 
ple from that shown in FIG. 1 only in that instead of the 
gas passageway 5 and gas burner 6 an electrically 
heated heating body is provided which does not pass 
through the heating space and the insulation layer up 
wardly. 
The embodiments of the invention shown in FIGS. 1 

and 2 operate as follows. 
Upon ignition of the gas burner 6 or heating of the 

heating body 10, the liquid in the heating space 4 is 
heated and steam is generated in the upper space por 
tion. By said steam generation the pressure increases 
whereby the liquid in the heating space 4 is pressed out 
of said space, and liquid flows out through the conduit 
3 via the valve 8 then being open. The liquid level in the 
heating space 4 is thereby lowered. The hot steam ar 
rives at a colder zone and condenses. The pressure 
drops and becomes lower than the pressure in the re 
turn conduit 2. The valve 8 closes, the liquid in the 
heating space 4 again rises and generates steam, which 
again increases the pressure. The cycle is repeated. 
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Owing to the insulating layer 7 and the vessel 1 filled 
with liquid, the boiler operates very quietly without dis 
turbing noise. A further result of the insulation layer 7 
and the vessel filled with liquid enclosing the heating 
space 4 is the elimination of the risk of overheating. By 
placing the vessel filled with liquid about the heating 
space it also is possible, as shown, to arrange the riser 
3 and the return duct 2 on different levels, thereby im 
proving the circulation in the system. These and other 
advantages of a boiler according to the invention have 
been dealt with in greater detail in the introductory 
portion of the description. 
FIG. 3 illustrates in a schematic way a further advan 

tage of a boiler according to the invention. Owing to its 
high efficiency, the boiler can be extended with lateral 
units of tube sets, two of such tube set units 11 being 
shown in FIG. 3. Between the tube set units and the 
vessel 1, for example, the gas passageway 12 with un 
derlying gas burner 6 may be provided as shown. 
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The scope of the invention comprises a plurality of 20 
different embodiments of a boiler according to the in 
vention. The vessel 1 as well as the heating space 4 may 
be of cylindric or box shape or have another suitable 
design. The vessel need not entirely enclose the heating 
space, but this, for example, after two opposed sides 
may be adjacent directly to the surrounding atmo 
sphere. The insulating layer 7 may have another form 
and another downward extension, and it may, for ex 
ample, terminate adjacent the lower edge of the heat 
ing space. The return conduit 2, which is shown con 
nected to the vessel 1, may also be connected to the 
heating space 4. The boiler may be equipped with more 
than one gas burner 6 and one heating body 10 as well 
with more than one return conduit 2 and one riser 3. 
It is, of course, also possible to interconnect several 
boilers. Also other variants are imaginable within the 
scope of the following claims. 
What I claim is: 
1. A boiler useful in a system for heating and circulat 

ing a liquid which includes a conduit system through 
which the heated liquid will circulate, the boiler com 
prising: 
a liquid inlet for connection to the return end of the 
conduit system and a liquid outlet for connection 
to the input of the conduit system, 

a liquid reservoir zone communicating with said out 
let and having therein a heating space provided 
with a closed upper end and a lower end in liquid 
flow communication with the reservoir zone, at 
least the upper portion of the heating space being 
heat insulated from the reservoir zone, 

the inlet and outlet being located with respect to the 
reservoir zone and the heating space, and the heat 
ing space being located in relation to the reservoir 
zone, in such a way that when liquid within the 
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4. 
heating space is heated, steam is generated in the 
upper portion of the space creating a steam Zone 
and pressure which forces heated liquid from the 
space through the reservoir and from the outlet, 
which in turn causes a drop in pressure due to the 
enlargement of the steam zone downwardly in the 
heating space until the steam condenses upon its 
arrival at a cooler area in the heating zone, 
whereby liquid from the inlet is caused to ascend 
into the heating zone. 

2. A boiler according to claim 1 wherein the outlet 
is located so as to be below the liquid level in said reser 
voir. 

3. A boiler according to claim 2 wherein said heating 
space comprises a double-walled conduit means ex 
tending into said reservoir, the zone defined within the 
inner-most walls being in communication with a source 
of heat for heating the liquid and the zone defined be 
tween the inner and outermost walls being closed at its 
upper end and being in open, liquid flow communica 
tion with the reservoir zone. 

4. A boiler according to claim 3 wherein the zone de 
fined within the inner and outermost walls is entirely 
surrounded by said reservoir. 

5. A boiler according to claim 3 wherein the zone de 
fined within the inner-most walls is formed by, and the 
innermost walls define an open ended conduit and said 
source of heat is a gas heater which blows heated gas 
through said conduit. 

6. A boiler according to claim 3 wherein the zone de 
fined within the innermost walls is formed by, and thus 
the walls define, an open ended conduit whose upper 
end terminates within the confines of the zone defined 
between the inner and outermost walls, said outermost 
walls extending upwardly beyond the upper end of the 
innermost walls and terminating in a cap portion which 
also defines and closes said zone between the inner and 
outermost walls and wherein said boiler also includes 
a means for heating said liquid which extends through 
the zone defined by the innermost walls and into the 
zone defined by the inner and outermost walls at a 
point above the termination of the innermost walls. 

7. A boiler according to claim 2 wherein the outlet 
includes a valve which opens and closes in response to 
the pressure produced. 

8. A boiler according to claim 1 wherein said inlet 
communicates with said heating space. 

9. A boiler according to claim 1 wherein said inlet 
communicates with said reservoir. 

10. A boiler according to claim 1 which is quiet in op 
eration, wherein said heating space is substantially sur 
rounded with insulation and by said reservoir, and said 
boiler is so designed that during operation said reser 
voir is filled with liquid. 
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