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United States Patent Office 

2,832,320 
(GAS-F RED BOILER, MORE PARTICULARLY FOR 

CENTRAL, HEATTNG PLANTS 

Robert Thone, Metz, and Albert Gottfrin, 
Longeville-Les-Metz, France 

Application December 14, 1953, Serial No. 398,154 
6 Claims. (Ci. 122-121) 

The present invention relates to novel gas-fired boilers 
for central heating plants. 

in most of the gas-fired boilers that are known, the 
combustion gases charged with moisture leave the boiler 
at a high temperature. 

lin the first place, this causes an important loss of 
caiories, by an appreciable heat of the gases at the exit, 
and a reduction in the output of the boiler. 

in the second place, the moisture contained in these 
gases from combustion condenses when the temperature 
of these gases drops in the chimney and wets this con 
duit, which leads to speedy deterioration. 
The object of the present invention is to obviate these 

disadvantages. 
it relates to a gas-fired boiler characterized in that it 

has a symmetrical shape in relation to a vertical axis & 
and water circuits that alternately rise and fall developing 
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from the exterior of the boiler towards this axis, which 
enables already hot water to be conveyed over the fur 
nace arranged on this axis, the water thus leaving the 
boiler at a high temperature. 
According to one characteristic of the invention, the 

alternately rising and falling water circuits terminate in 
a bulb provided in the axis of the boiler above the 
furnace, from whence the hot water escapes by an axial 
pipe into the installation to be supplied. 

According to another characteristic of the invention, 
the alternately rising and falling water circuits are 
achieved in the co-axial annular cylindrical shells, the 
one outside, the other inside the preceding one, and 
communicating with the latter by its upper part. 

According to one characteristic of the invention, the 
co-axial annular cylindrical shells are separated from 
each other by an annular space communicating at its 
lower part with the furnace and owing to this fact filled 
with stagnant hot gas and which forms an insulation 
resisting any thermic exchange between these cylindrical 
shells. 

ccording to one embodiment of the invention, the 
aforementioned annular cylindrical shells are pierced 
by tubes for the passage of the combustion gases in these 
shells while thus affording a large heating surface. 
According to one characteristic of the invention, the 

tubes of the tubular shells have either a: (a) circular, 
or (b) elliptical, section. 
According to another characteristic of the invention, 

the tubes of the tubular shells are provided with ribs 
on the outside, which press against the adjacent tubes, 
or against the walls of these shells, which enables the 
rigidity of these tubular shells and their resistance to 
water pressure to be increased. 
The invention also relates to the characteristics here 

inafter described and to their various possible combi 
nations. 
A gas-fired boiler, according to the invention, is shown, 

by way of example, in the attached drawing, in which: 
Figure 1 is an axial vertical section of the boiler, 
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Figure 2 is a horizontal section of this boiler, through 

the line 2-2 of Figure 1. 
Figure 3 is a perspective view of the whole of the 

boiler, with parts cut away. 
The boiler shown in Figures 1 and 2 comprises a 

vertical cylindrical shell 1 forming an external casing 
and closed by the upper and lower boiler-heads, 2 and 3. 
The upper boiler-head 2 comprises a dome 4 in its 

central part for collecting the combustion gases, this 
dome being connected to a lateral gas-pipe 5 which 
conveys these gases to the chimney. 
The external casing contains two co-axial tubular 

shells of annular shape: 
An external tubular shell 7, formed of two thimbles 

71, 72 which are co-axial and connected by the annular 
boiler-heads 81, 82 which form flue sheets for a series 
of gas pipes 9 spaced at regular distances between the 
thimbles 71, 72. 
An internal tubular shell 10 co-axial and inside the 

preceding one, formed by two co-axial thimbles 10, 10 
joined together by the annular boiler heads 11, 11 
forming flue sheets for a series of gas pipes 12 spaced 
at regular distances between the thimbles 10, 10. 
The gas-pipes 12 and 9 can be of circular or elliptical 

section (right part of Figure 2). Those of elliptical 
section as shown in Figure 2 can be provided with ribs 
which press on the adjacent pipes or against the walls 
of the cylindrical shells, so as to produce, in several 
directions, a metallic continuity inside the tubular shell. 
These shells thus possess great rigidity for resisting con 
siderable water pressure. 
The external tubular shell 7 communicates at its 

lower part, by four diametrically opposed pipes in pairs, 
131, 32, 41, 42 with the water return pipe 15 of the 
installation. The legs 20 of the appliance can be fixed 
to these pipes. 

This external tubular shell 7 communicates at its 
upper part with the internal tubular shell 10, for example, 
by forming the upper flue sheets 81 and 111 in a single 
piece and by joining the thimbles 7, 10 together at a 
certain distance from these flue sheets, by means of an 
annular joining sheet 16. Thus, an upper annular pas 
sage 7 is made between the tubular shells 7, 10. 
The internal tubular shell i0 communicates at its 

lower part along an annular passage 22 with a bulb 18 
for collecting very hot water, connected by its upper 
part to an axial column 19 from which hot water proceeds, 
traversing in a tight-fitting manner the dome 4 for col 
lecting burnt gases and connected to the departure pipe 
of the installation. This bulb is communicates, by 
its lower part, with the return pipe 15, by means of 
a pipe 21 of small section. 

In the annular passage 22 there are four pipes 23 of 
small section diametrically opposed in pairs and effecting 
communication from the chamber situated above the bulb 
collector 8 with the space situated below this bulb. 
At the upper part of the apparatus, a chamber 24 is 

provided between the upper boiler-head 2 of the casing 1 
and the upper tubular flue sheet 81, 11 of the tubular 
shells 7, 10. In this chamber there are two intermediary 
boiler heads, the one 25 forming a joint at its central 
part with the axial departure pipe 19 and connected by its 
periphery to the external edge of the upper flue sheet 81, 
111. The other intermediary boiler head 26 forms a 
joint by its central part with the cylinder 27 forming a 
baffle, and is connected by its periphery with the upper 
flue sheet 81, 111 between the two tubular clusters 9, 12. 
On this intermediary boiler head the cylindrical shell 

27 that forms a baffle is fixed, open at its bottom part 
and emerging at its upper part across this intermediary 
boiler head 26. 
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The boiler heads 25, 26 divide the space 24 Separating 
the boiler head 2 of the casing of the flue sheet 8, 11 into 
three chambers: 
An upper chamber 28 effecting the communication of 

the collector dome for burnt gases 4 with the annular 
space 29 provided between the external tubular shell 7 and 
the thimble of the casing; 
An intermediary chamber 3 effecting the communica 

tion of the upper openings, the pipes of the external tubul 
lar shell 7, with the interior of the cylinder 27. In this 
intermediary chamber 30 there are radially disposed pipes 
31 effecting the communication of the axial pipe 9 with 
the annular passage 7 connecting the two tubular shells 
7, 10 at their upper part. 
A lower chamber 32 effecting the communication of the 

upper openings of the pipes 12 of the interial tubular 
shell 10 with the space 33 comprised between the cylin 
drical baffle 27 and the internal tubular shell 0. 
At their lower part, the pipes 9 of the external tubular 

shell 7 emerge in the space 29 provided between the exter 
nal casing and the external tubular shell 7, by the lateral 
ears 34. 
The tubes 2 of the internal tubular shell 10 emerge 

at their lower part, in a combustion chamber 35 sur 
rounded by the external tubular shell 7 and open at its 
lower part. 

This combustion chamber 35 contains the gas burner 
36, for example of the crown type. 
The above-mentioned boiler operates in the following 
are: 

The combustion gases of the gas escape from the com 
bustion channber 35 by the vertical tubes 32 of the internal 
tubular shell it, traveling along these tubes from bottom 
to top in the direction shown by the arrows with dotted 
lines, emerging at the upper part of the tubes 32. These 
gases pass into the lower chamber 32, descend into the 
annular space 33 provided between the baffle 27 and the 
lower tubular shell 7, then ascend in this cylinder 27 which 
forms a baffle. 
At the upper part of this baffle cylinder 27, the gases 

emerge in the intermediary chimney 30 and are con 
ducted by this chamber 30 towards the upper openings 
of the tubes 9 of the external tubular shell 7. They travel 
along these tubes 7 from top to bottom to emerge at the 
lower part of these tubes 9 through the ears 34, into 
the annular space 25 provided between the casing and 
the external tubular shell 7. The gases travel along this 
annular space from bottom to top and emerge in the upper 
chamber 28 which conducts them into the collector dome 
4, from whence they escape to the chimney by the pipe 5. 
The installation water arriving by the return pipe 15 

comes by the pipes 31, 3, E41, 4 to the lower part 
of the external tubular shell 7, rises in this shell in the 
direction of the arrows with a solid line, then reaches 
the upper part of this external tubular shell 7, and passes 5 
into the internai tubular shell 8 by the annular passage 
7. 
The water then travels along the internal tubular shell 

it from top to bottom, to emerge, at the lower part of 
this shell, in the bulb 8 by the annular passage 22. From 
this bulb 8 the water rises in the axial departure pipe 
is and from there, reaches the installation. 
Thus, in the above-mentioned boiler, the combustion 

gases traveling along the tubes 9 or 2 of a tubular shell 
circulate in the opposite direction to the water traveling 
aioig this tabular shell around these tubes, which is fa 
vorable to the output, according to the well-known prin 
ciple of heat exchanges between two fluids circulating 
on either side of a partition. 
More particularly, owing to this rational circulation 

of the already cooled combustion gases traveling along 
these tubes 9 and the space 29, said gases are in contact 
with the shells that separate them from the cooled water 
coming back. This water is at a distinctly lower tempera 
ture than that of the gases (30 centigrade, for example, 
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4. 
for this water, as against 200 centigrade, for example, for 
the combustion gases). This leads to an important heat 
exchange, in spite of the relatively low temperature of 
these combustion gases. 
On the other hand, the very hot combustion gases 

contained in the combustion chamber 35 are separated by 
the wall of the bulb 18, from the already very hot water, 
which enables the temperature of this water to be still 
further raised, owing to the very high temperature of the 
combustion gases and flames. 
The apparatus of the invention thus enables optimum 

conditions to be obtained for heat exchanges between the 
gases and the water. 
The steam pipes 3 connecting the upper part 17 com 

mon to both tubular shells 7 and 18 to the central hot 
water departure pipe 19, have a triple purpose: 

(a) When filling takes place during the time that the 
apparatus is being operated, they enable the air to be 
evacuated from the two tubular shells 7, 10 into the cen 
tral pipe 9, and from there to the expansion vessel or 
pet cock of the installation. 

(b) When the installation is being emptied, these steam 
pipes 31 enable the air to reach the upper part of the 
tubular shells 7 and 10 and hence facilitate complete 
emptying of these shells. 

(c) In the case of an installation where the boiler is 
placed at a higher level than that of the radiators, circu 
lation by thermosiphon cannot take place and the installa 
tion of a circulating pump setting up a propulsive load 
is necessary. In a case of this kind, the boiler according 
to the invention can operate without a circulating pump. 
Actually, in the absence of circulation, the steam produced 
accumulates in the tubular shell 0 and the collector 
bulb 8. 
When this steam reaches a certain pressure, it escapes 

through the steam pipes 31 into the central pipe 19 and 
produces, in this pipe and in the ascending column of the 
installation, an ascending flow of water which primes cir 
culation throughout the distributing system. The steam 
passes at the upper part of this installation into the ex 
pansion vessel or pet cock. 
The release of this steam in the departure pipe 19 sets 

up the ascensional power of the water and primes the 
circulation of this water in the installation. 
Owing to this particular feature, the boiler according 

to the invention ensures a characteristic starting up for 
the installation supplied, which is as follows: 
The tubular shells 7, 10 are filled with cooled water, 

There is no circulation in the installation. The water 
in the bulb 18, the axial pipe i9 and the tubular shell 
10, heats up and vaporises. The steam escapes through 
the steam pipes 3 and speedily sets up an accelerated 
circulation in the departure pipe and throughout the instal 
lation. This speedy circulation continues until the hot 
water from the tubular shell 10 is replaced by the cooled 
returning water. 
The circulation speed then rapidly decreases, to fall 

to Zero. 
The water contained in the tubular shell 10, the bulb 

18 and the pipe 19 again heats up, vaporises, and the 
Sane proceSS recommences. 

But the return water coming back to the boiler hotter 
and hotter each time, the pulsations come quicker, whilst 
of shorter duration, and after a certain time, the boiler 
operates with practically no formation of steam, the water 
circulating in a continuous manner and throughout the 
installation supplied. 

This arrangement thus enables the circulation to be 
primed even in the case of a negative propulsive load. 

It is quite obvious that in the case of a positive propul 
sive load, even a very Small one, circulation priming takes 
place immediately, in a continuous manner and without 
the slightest vaporisation. 
The drain pipes 23 provided in the lower part of the 

boiler in the connecting member between the bulb 18 
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and the internal tubular shell, enable the condensation 
water which becomes deposited on the cooled walls to 
flow into the combustion chamber 35, to be collected on a 
collector plate connected to a discharge piping. For the 
same purpose, small pipes 40 can traverse the bottom 3 
of the casing by the ears 34 and discharge outside, for 
example, in a discharge piping, the water resulting from 
condensations against the cold walls of the external tubu 
lar shell 7 and the external casing . 
The boiler described above affords more particularly 

the following technical advantages: 
(1) Owing to its counter-current operation, it enables 

optimum heat, exchanges to be effected. Its output is 
thus high. 

(2) The combustion gases escape from the boiler at 
low temperature, which enables the prevention of their 
cooling in the chimney and the condensations arising 
therefrom. Deterioration of the piping owing to moisture 
is thus avoided. 

(3) The boiler is made solely of cylindrical parts which 
are relatively easy to manufacture. 

(4) The boiler is symmetrical with regard to a vertical 
axis. The gas and water circuits are themselves sym 
metrical in relation to this axis. This arrangement en 
ables circuits to be made of the same length and resistance 
with a minimum of load losses in the boiler. 

(5) The dome 4, the upper boiler head 2, the baffles 25, 
26, 27 of the external casing 1, are kept in position by 
simple gravity, by means of tight-fitting housings, with 
out it being necessary to assemble these parts by such 
means as screws, bolts or rivets. It is thus very easy to 
clean the inside of the boiler. With the removal of the 
afore-mentioned parts, the tubular shells can be cleaned 
outside, the tubes 9, 12 being accessible from above. 
The central chamber of the boiler around the axial depar 
ture pipe 19 can be cleaned with a dust extractor. 
The withdrawal of the external casing enables the 

external surface of the external tubular shell 7 to be 
cleaned. 
The lower part of the tubular shells 7, 10 is accessible 

from below. . 

Inspection and servicing of the burner is also done 
through the lower opening of the combustion chamber 35. 

It is quite obvious that the boiler which forms the 
subject of the present invention can operate on town 
gas, butane, propane, methane and any other combustible 
gaS. 

This boiler can be fitted with any known control device, 
such as an aquastat regulating the operating of the 
burner in relation to the temperature of the water com 
ing out of the boiler, a pyrostat effecting this control in 
relation to the temperature of the combustion gases, or a 
thermostat acting in relation to the external temperature 
or of heated premises. 

Various changes and modifications may be made with 
out departing from the spirit and scope of the present in 
vention and it is intended that such obvious changes 
and modifications be embraced by the annexed claims. 

Having thus described the invention, what is claimed 
as new and desired to be secured by Letters Patent, is: 

1. In a gas-fired boiler having a vertical axis of Sym 
metry: a first external annular cylindrical shell pierced 
with longitudinally extending tubes for the passage of 
combustion gases; a second coaxial annular cylindrical 
shell disposed within said first shell and pierced by longi 
tudinally extending tubes for the passage of combustion 
gases; the two shells defining therebetween a first annular 
space; means affording communication between said 
shells at their upper part and defining an upper annular 
second space closing off said first space; a combustion 
chamber provided adjacent the base of the axis and com 
municating with said tubes of said second shell and with 
said first annular space; a bulb disposed axially above 
said combustion chamber and communicating with the 
lower part of said second shell; an axial pipe adapted to 
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be connected with said bulb and the installation to be 
Supplied; means for conducting the water to the lower 
part of said first shell; and means for guiding the ascend 
ing gases leaving said tubes of said second shell into said 
tubes of said first shell through which said gases pass 
from top to bottom. 

2. In a gas-fired boiler with symmetrical vertical axis; 
a first external annular cylindrical shell pierced with 
tubes for the passage of combustion gases; a second an 
nular cylindrical shell coaxial and inside the former, and 
pierced with tubes for the passage of combustion gases, 
these two cylindrical shells communicating with each 
other by their upper part; a combustion chamber pro 
vided on the axis, at the lower part of the boiler; a bulb 
provided in the axis of the boiler, over the combustion 
chamber; an axial departure pipe adapted to be connected 
with said bulb and to the installation to be supplied; 
water circuits alternately rising and falling developing 
outside the boiler towards the axis to conduct previously 
heated water over this combustion chamber; a cylindrical 
baffle provided in the internal annular cylindrical shell, 
an upper boiler head connected to this cylindrical baffle 
and forming an intermediary partition to lead the gases 
escaping from the gas pipes of the internal annular cylin 
drical shell around the axial departure pipe. 

3. In a gas-fired boiler having a vertical axis of sym 
metry: a first external annular cylindrical shell pierced 
with longitudinally extending tubes for the passage of 
combustion gases; a second coaxial annular cylindrical 
shell disposed within said first shell and pierced by longi 
tudinally extending tubes for the passage of combustion 
gases; the two shells defining therebetween a first an 
nular space; means affording communication between said 
shells at their upper part and defining an upper annular 
second space closing off said first space; an envelope 
disposed about said first shell and defining therewith a 
third annular space, said envelope defining above said 
shells an upper space communicating with a chimney; a 
combustion chamber provided adjacent the base of the 
axis and communicating with said tubes of said second 
shell and with said first annular space; a bulb disposed 
axially above said combustion chamber and communi 
cating with the lower part of said second shell; an axial 
departure pipe adapted to be connected with said bulb 
and with the installation to be supplied; means for con 
ducting the water to the lower part of said first shell; 
a cylindrical baffle disposed within said second shell; a 
first upper head communicating with said baffle and form 
ing an intermediate partition in said upper chamber for 
directing gas from said tubes of said second shell around 
said axial departure pipe; and a second upper head 
forming an intermediate partition in said upper chamber 
above said first head and for directing gas from the upper 
portion of said baffle into said tubes of said first shell. 

4. In a gas-fired boiler with symmetrical vertical axis; 
a first external annular cylindrical shell pierced with tubes 
for the passage of combustion gases; a second annular 
cylindrical shell coaxial and inside the former, and pierced 
with tubes for the passage of combustion gases, these 
two cylindrical shells communicating with each other by 
their upper part; a combustion chamber provided on 
the axis, at the lower part of the boiler; a bulb provided 
in the axis of the boiler over the combustion chamber; 
an axial departure pipe adapted to be connected with 
said bulb and to the installation to be supplied; water 
circuits alternately rising and falling developing from the 
outer portion of the boiler towards the axis to conduct 
previously heated water over this combustion chamber; 
conduits effecting the communication between the axial 
departure pipe and the upper part common to both an 
nular cylindrical shells to evacuate into the axial de 
parture pipe the air or steam that collects at the upper 
part of these cylindrical shells and to set up propulsive 
pulsations in this axial departure pipe. 

5. In a gas-fired boiler having a vertical axis of sym 
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metry: a first external annular cylindrical shell pierced 
with longitudinally extending tubes for the passage of 
combustion gases; a second coaxial annular cylindrical 
shell disposed within said first shell and pierced by 
longitudinally extending tubes for the passage of combus 
tion gases; the two shells defining therebetween a first 
annular space; means affording communication between 
said shells at their upper part and defining an upper 
annular second space closing off said first space; a com 
bustion chamber provided adjacent the base of the axis 
and communicating with said tubes of said second shell 
and with said first annular space; a bulb disposed axially 
above said combustion chamber and communicating with 
the lower part of said second shell, said bulb being pro 
vided with passageways providing communication between 
the area in which said combustion chamber is lodged and 
the lower portion of the space encompassed by said sec 
ond shell; an axial departure pipe adapted to be con 
nected with said bulb and with the installation to be sup 
plied, said passageways permitting the escape of water 
condensed out of said combustion gases about said axial 
pipe; means for conducting the water to the lower part of 
said first shell; and partition means for guiding the ascend 
ing gases leaving said tubes of said second shell into 
said tubes of said first shell through which said gases 
pass from top to bottom. 

6. in a gas-fired boiler having a vertical axis of sym 
metry: a first external annular cylindrical shell pierced 
with longitudinally extending tubes for the passage of 
combustion gases; a second coaxial annular cylindrical 
shell disposed within said first shell and pierced by longi 
tudinally extending tubes for the passage of combustion 
gases; the two shells defining therebetween a first an 
nular space; means affording communication between 
said shells at their upper part and defining an upper 
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annular second space closing off said first space; an 
envelope disposed about said first shell and defining there 
with a third annular space, said envelope defining above 
said shells an upper space communicating with a chimney; 
a combustion chamber provided adjacent the base of the 
axis and communicating with said tubes of said second 
shell and with said first annular space; a bulb disposed 
axially above said combustion chamber and communi 
cating with the lower part of said second shell; an axial 
departure pipe adapted to be connected with said bulb 
and with the installation to be supplied; means for con 
ducting the water to the lower part of said first shell; 
a cylindrical baffle disposed within said second shell; 
a pair of spaced upper heads forming intermediate par 
titions in said upper chamber, said upper heads being 
joined at their peripheries to said shells, respectively, 
for directing gas from said tubes of said second shell 
about said cylindrical baffle and then through said tubes 
of said first shell; and a further head above said pair of 
upper heads and closing off the top of said envelope; 
said envelope, said pair of upper heads and said further 
head being maintained in position through their weight. 
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