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UNITED STATES 
JEAN PIERRE SERVE, 

PATENT OFFICE. 

OF PARIS, FRANCE. 

INTERIOR FURNACE FOR STEAM BOLERS. 

SPECIFICATION forming part of Letters Patent No. 552,009, dated December 24, 1895. 
Application filed July 10, 1894, Serial No. 617,057, (No model.) 

To all whon, it may concern: 
Beit known that I, JEAN PIERRE SERVE, 

engineer, a citizen of the Republic of France, 
residing at Paris, France, have invented cer 
tain new and useful Improvements in Inte 
rior Furnaces for Steam-Boilers, of which the following is a specification. 
This invention relates to improvements in 

the furnaces of steam-boilers, in which the 
air-feed is produced by mechanical means 
for obtaining a more active combustion than 
by the draft of the chimney alone. 

. It has also for its object to effectively pro 
tect the parts of these boilers which are ex 
posed to the direct action of the fire and thus 
to avoid the serious deterioration which is 
frequently produced in the plates of the fur 
nace in consequence of the very high tem 
perature developed there. 
The surface of the furnace situated above 

the grate is provided with a series of tubes 
of small diameter, in which a sufficiently-act 
ive circulation of water is maintained by 
means of a pump to prevent this water be 
ing transformed into steam during its pas 
Sage through these tubes. 
The invention will now be described, ref 

erence being made to the accompanying draw 
ings, in which 

Figure 1 is a vertical longitudinal section 
showing the furnace of a boiler provided 
with my improvements. Fig. 2 is a trans 
verse section. Fig. 3 is a detail view of one 
of the circulating-tubes. Fig. 4 is a longi 
tudinal section showing a modification of the 
apparatus. Fig. 5 is a front elevation of the 
boiler, showing the arrangement of the pipes 
for securing a forced circulation of the wa 
ter in the boiler through the small circulat 
ing-tubes. Fig. 6 is a section on an enlarged 
scale showing the automatically - operating 
valves controlling the flow of the water. 
On the drawings, Ais.the internal furnace 

of the boiler, B is the grate, C is the bridge, 
and D the combustion-chamber. 
As may be seen in Figs. 1 and 2, the part 

of the furnace A situated above the grate B 
is provided with a continuous series of cir 
culating-tubes arranged in pairs, each being 
formed of a tube (l, bent back on itself, as 
shown in Fig. 3. The two free ends of each 
pair of tubes pass through the front plate of 

F8 and F4. 

the furnace, which serves as a support for 
them and are connected with water-circulat 
ing apparatus which will be described here 
inafter, and the elbow of each pairis inserted 
in a blockb, of cast-iron, steel or the like, of 
the form of a keystone or arch-block in such 
a way that when these blocks are placed to 
gether they form a vault or dome, which 
keeps in place the ends of the tubes a, at the 
back of the furnace. In order to give more 
solidity to this collection of blocks b, each 
block is provided with a projecting flange in 
tended to fit into a socket c, screwed in the 
plate of the boiler. It is evident that I can, 
if desired, support the tubes a, at certain 
points of their length, providing at these 
points blocks similar to those hereinbefore 
described and forming a dome or vault or by 
fitting thereon metallic rings, which may be 
fixed by means of bolts to the plate of the 
furnace. 
The first pairs of tubes C. placed above the 

grate B are embedded in a rectangular cast 
metal casing d, which forms a solid wall with 
an internal circulation of water into which 
the clinkers cannot penetrate. 

In order to produce in the tubes cl, a circu 
lation of water sufficiently active to prevent 
steam being produced, the free ends of these 
tubes are connected by means of passages a 
and a with two vessels E" E° placed on the 
front of the boiler or in any other suitable 
position. One of the vessels Ereceives from 
a powerful pump p, Fig. 5, Water drawn from 
the bottom of the boiler through pipes F and 
F, while the other vessel E° communicates 
with the upper part of this boiler by pipes 

In this way a circulation is es 
tablished in each tube a in the direction in 
dicated by the arrows. 

It will be seen in Fig. 1 that the connect 
ing-pipes a' and Clare provided at the point 
where they enter the vessels E'E°with valves 
e'e kept in a raised position by springsf'f'', 
the force of which is only sufficient to main 
tain them in this position during the normal 
working of the apparatus. It is evident then 
that in case one of the tubes a should happen 
to be burned or to burst, the increased press 
ure of the water in the vessels E and E' would 
cause the instantaneous closing of the valves 
e'e' and the corresponding tube would thus 
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be cut out without the circulation being in 
terrupted in the others. Each of the connect 
ing-pipes a' and Climay, however, be provided 
with a tap allowing the stoker to shut off com 
pletely the pair of tubes which has been in 
jured and which is promptly melted and de 
stroyed by the intense heat of the furnace. 
If we take now the case in which the circula 
tion-pump should cease to work from any 
cause whatever, it is of importance that in 
such a case there should be automatically es 
tablished in the tubes a, a sufficient circula 
tion of Water to prevent their destruction, 
until the pump shall have resumed its nor 
mal Working. In order to attain this result, 
Iarrange on the supply-pipe of the Water-Ves 
sel E" a sort of valve-box G, Fig. 2, which 
receives the pipe F coming from the circu 
lating-pump and a pipe H directly connect 
ing the box G with the lower part of the 
boiler. It will be seen from the figure that 
the openings of these two tubes are provided 
with valves g’ and g connected together by 
a hinged lever in such a way that when one 
of these valves is closed the other is open. 
Further, I take care that the valveg should 
be heavier than the valve g- or its lever-arm 
shall be longer than that of the valve g’. In 
the ordinary course of working, the valve g 
remains on its seat and the pump p forces 
the water drawn from the lower portion of the 
boiler into the pipes F, the box. G., pipe E, 
and from there into the pipes C', C., and Ct, 
thence into the pipe E°, whence it returns to 
the boiler. In case the pumpp ceases to act, 
the valve g', being heavier than the valve g 
and being no longer raised by the pressure of 
the Water, falls on its seat, thereby raising 
valve g. Communication is then established 
by the pipe H between the boiler and the box 
G, and as the Water in this case is highly 
heated in the tubes C, and steam may even be 
formed, a natural circulation of the water is 
set up in the tubes, because the point ac, where 
the water is drawn from the boiler, is consid 
erably lower than the point where it is re 
turned to the boiler through pipes F and F; 
but as soon as the pump again commences to 
work, the water forced back by its action in 
the tube F will immediately raise the valve 
g' and lower the valve g, thus re-establishing 
the forced circulation of the Water in the ap 
paratus. I may mention, finally, that the 
axis of the lever which connects the two valves 
g' and g has at the end of the box G a needle 
which indicates the relative position of these 
valves, and consequently allows it to be seen 
whether the pump is working or not, and, if 
required, allows the stoker to move by hand 
the valves g and g” when he considers it nec 
essaly. 

It is evident that any equivalent arrange 
ment to that which I have just described might 
be employed for the same object. 
In Fig. 4 I have shown the arrangement of 

circulating-tubes a when the gases coming 
from the furnace have to circulate in lower 

passages before penetrating into the boiler 
tubes, such as I have described in my patent 
of December 13, 1893, No. 493,534. In this 
case the tubes Ct. are prolonged beyond the fur 
nace into the combustion-chamber ID, and in 
this place each pair of tubes is buried in a 
cast-metal casing in the form of a keystone, 
all of which keystones togetherform the vault 
or the part of the vault necessary for direct 
ing the heated gases in the desired direction. 
It must be understood that I do not limit my 
self to the forms and arrangements shown as 
specimens on the drawings for practically 
realizing my invention. Thus, for instance, 
the tubes C may be covered all along their 
length with a cast-steel covering of suitable 
form for forming a sort of longitudinal rib or 
ribbing, which insures for them sufficient ri 
gidity not to require any intermediate points 
of Support. 

I declare that what I claim is 
1. The combination with a boiler furnace of 

a series of tubes of small diameter arranged in 
pairs and extending side by side at the inner 
side of the boiler plates, supply and discharge 
receptacles located at the front of the boiler, 
with which the free front ends of the tubes are 
connected respectively, a force pump, a pipe 
connecting said force pump with the boiler be 
low its water line and a pipe connecting the 
discharge receptacle with the boiler above its 
Water line. 

2. In combination. With the interior furnace 
of a boiler, a series of pairs of tubes covering 
the roof of the furnace and through which 
tubes there is an active circulation of Water, 
each pair of tubes being provided with blocks 
of cast metal having a section in the shape of 
a keystone, in such a way that their connec 
tion forms a vault or dome with the object of 
supporting the said tubes in the furnace, sub 
stantially as hereinbefore described. 

3. In combination with the series of tubes 
extending side by side at the inner sides of the 
furnace plates, a Supply and discharge recep 
tacle, with which the free ends of said tubes 
communicate, a valve located at the junction 
of each tube with said receptacle, and springs. 
acting on said valves to hold the same open; 
whereby under the proper pressure the said 
valves will permit free communication be 
tween the tubes and receptacles, but under un 
due pressure will close. . 

4. In combination with the pairs of circul 
lating tubes protecting the furnace plates of 
a boiler, two separate vessels with which the 
two free extremities of each pair of tubes re 
spectively communicate, one of these vessels 
receiving by means of a pump Water drawn 
from near the bottom of the boiler and the 
other vessel communicating With the upper 
part of the boiler, substantially as hereinbe 
fore described. 

5. In combination with the circulating tubes 
protecting the furnace of a boiler and with a 
vessel supplying the water forced by the 
pump, a valve box having two tubes, one of 
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which receives the water supply tube provided 
With a Valve and the other receives a tube con 
nected with the bottom of the boiler and pro 
vided with a lighter valve than the preceding, 
these two valves being connected by a lever 
mounted on an axis having an external indi 
cating arm, which may be moved in order to 
effect the action of these two valves by hand, 
substantially as hereinbefore described and 
with the object set forth. 

6. In combination with the furnace A of a 
boiler, several pairs of circulating tubes a, the 
upper pairs of which are provided with key 
stones of metal band the lower pairs of which 
are entirely covered with metalcasings d, ves 
sels E' and E° containing spring valves e'ear 
ranged on the ends of the circulating tubes, a 
valve box Greceiving the tube F bringing the 
water and a tube H connected with the boiler, 
these two tubes being provided with valves 
connected by a hinged lever, substantially as 

hereinbefore described, and shown on the ac companying drawings. 
7. In combination with the interior furnace 

A of a boiler in which the furnace gases must 
circulate in lower or lateral passages before 
penetrating into the boiler tubes, circulating 
tubes a arranged in pairs in the manner here 
in before described and prolonged into the 
combustion chamber D in which each pair of 
tubes is coated with a casing I in the form of 
a keystone, the connection of which keystones 
forms a dome or vault at this point, substan 
tially as hereinbefore described, and shown on 
the drawings. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

JEAN PIERRE SERVE. 
Witnesses: 

EUGENE DUMAL, 
JACQUES CONDOMY. 
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