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UNITED STATES PATENT of FICE 

This invention relates to boilers, and more par 
ticularly to compact boilers particularly designed 
for use with oil burners. . . . . . . . . . 
According to the present invention there is pro 

vided a boiler of small size adaptable for use 
either in steam or hot water heating systems, or 
for use with hot water supply systems, and which 
is developed especially for efficient use with oil 
burning equipment. The burning of fuel oil is 

low priced boiler, to have any portion of this 

cover water-backed. The cover plate must bein 
sulated. Where such an insulated cover is used, 
it has to be provided at the expense of losing 
so much water-backed surface in the combustion 
chamber. In a six all boiler, an opening to give 
a workman access to the interior of the boiler 
must be just as large as in a large boiler. In 
other words, in condensing the size of a boiler 
all of the parts cannot be made smaller in the 

5 

most effectively accomplished in a refractory same ratio. Any attempt, therefore, to make lo 
lined combustion chamber. It cannot be effi- standard large type boilers in a small size in 
ciently carried out in a metal combustion cham- volves a considerable problem because as the size 
ber having water-cooled walls. The reason for of the boiler diminishes, the ratio of water-backed 
this is that the water-cooled walls of a combus- surface to insulated surface decreases. 
tion chamber cool the fuel oil particles to a point Also it will be seen that where space to accom - 5 
where combustion is not carried out efficiently modate a man can be conveniently provided in 
or completely. In a refractory combustion cham- a large boiler, such a space if incorporated into 
ber, the heat is conducted through the walls less a very small boiler is all out of proportion to the 
rapidly, with the result that the inner walls of remainder of the design of the boiler, with the 
the combustion chamber become highly heated result that the small boiler will not have the same 2) 

20 and any fuel particles which come into contact efficiency per unit of fuel burned as will a large 
with them, instead of being cooled are raised to boiler of the same design. ... . . 
the combustion teamperature. The burning of The present invention provides a boiler espe 
fuel oil also requires a definite appreciable time, cially designed to be constructed in small sizes 
so that an elongated combustion chamber affords wherein all of the boiler area is available for 25 the best conditions for combustion. It has been ready access both in assembling and in repairing 
proposed to use metal boilers for use with fuel the boiler, wherein a refractory combustion cham 
oil burners by lining the combustion chamber ber is provided in such manner as to give a rela 
with a refractory material, but such arrange- tively long combustion space but without cover 
ments do not develop a high degree of efficiency. ing too much of the metal walls of the combus 
The reason for this is, first, that the shape of tion chamber. The present invention further 
the combustion chamber is not such as to give the provides a boiler with a single removable cover 
best flame travel for burning fuel oil and, sec- plate through which access to the interior of the 
ondly, for the reason that so much of the heat- boiler may be had without the workman actually 

5 absorbing surface of the boiler is covered with getting into the structure, the arrangement being a 
refractory that the heat is not supplied to the such that the area of the interior of the boiler 
water in the boiler with sufficient rapidity. which is not water-backed is relatively small, 

In designing a boiler of small compact type, giving a relatively high area of water-backed sur 
considerable difficulty is encountered from the face. The invention further provides a compact 

40 standpoint of construction. In the first place, in boiler having a reverse flow of gases therethrough, 40 
any boiler as much of the combustion chamber but wherein this reverse flow of gases is obtained 
as possible should be water-backed. Also any with a single bank of fire tubes, whereas steel 
boiler which is assembled from plates and using boilers of the compact type have heretofore gen 
tubes, has to be constructed in such way that erally been provided with two banks of tubes, one 
in assembling the boiler access can be had to the for the forward travel of gases and one for the 45 
various parts for the purpose of making welds. rearward travel of gases. 
Also the construction of the boiler must be such Small boilers of the type to which the present 
that access can be had to all places where weld- invention pertains are frequently required in 
ing has been done, to enable the boiler to be buildings where there are no basements or where 

g0 readily repaired and to enable the tubes to be the cellars will not accommodate a boiler, these 50 
cleaned. Where an opening is provided in the boilers frequently being set up on the wooden 
boiler wall to give access to the interior, this floors of buildings. The present invention pro 
opening must be provided with a removable cover. vides in a Small structure a wet bottom boiler, 
It is not ordinarily feasible, particularly in a i. e., a boiler in which the water Space extends 

55 under the bottom of the combustion chamber, as 55 
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2 
well as at the sides and over the top of the cham 
ber. This is highly desirable not only from the 
standpoint of efficiency, particularly in a small 
boiler, but from the safety feature provided in 
having the intervening body of water between 
the combustion chamber and the floor on which 
the boiler is mounted, So that the floor can never 
become hotter than the Water in the boiler. 
The invention further provides a boiler in 

which an arrangement is provided for mounting 
the burner on a waterbacked Surface SO as to pro 
tect the burner to a large measure from the heat 
which it generates. 
The entire assembly is one which can be cheap 

ly and conveniently manufactured and Sold and 
which has proven to have a high degree of eff 
ciency. 
The invention may be readily understood by 

reference to the accompanying drawings, in which 
Figure 1 represents a longitudinal vertical Sec 

tion through one form of boiler embodying our 
invention; 

Figure 2 is a transverse vertical section in th 
plane of line II-II of Figure l; 

Figure 3 is a view similar to Figure 1 of a slight 
ly modified construction; 

Figure 4 is a transverse Section in the plane 
of line IV-IV of Figure 3; 

Figure 5 is an end elevation of the boiler shell 
with the refractory combustion chamber removed 
and with the cover plate removed; 

Figure 6 is a longitudinal section in the plane 
of line WI-VI of Figure 5; 

Figure 7 is a view similar to Figure 5 showing 
the upper portion of the boiler of Figure 5 es 
pecially modified for use in hot water heating 
Systems or hot water supply systems, the previous 
structures being primarily intended but not nec 
essarily limited to low pressure steam generating 
boilers; 

Figure 8 is a longitudinal section in the plane 
of line VIII-VIII of Figure 7; 

Figure 9 is a front elevation of one of the in 
termediate combustion chamber sections, the 
contOur of the metal combustion chamber into 
which the refractory combustion chamber is set 
being indicated by dot and dash lines; 

Figure 10 is a perspective view of the interme 
diate combustion chamber Section shown in Fig 
ure 9; - 

Figure 11 is a perspective view of a refractory 
baffle which is preferably used in conjunction 
With the combustion chamber sections of the 
type shown in Figures 9 and 10; 

Figure 12 is a front elevation of the front Sec 
tion of the refractory combustion chamber used 
in the modification shown in Figures 3 and 4; 

Figure 13 is a transverse vertical section in the 
plane of line XIII-XIII of Figure 12; and 

Figure 14 is a view showing an end elevation 
of One of the intermediate refractory combustion 
chamber sections used in the modification shown 
in Figures 3 and 4. 

Referring to the drawings, the construction of 
the boiler can best be followed by reference to 
Figures 5 and 6. The shell of the boiler comprises 
a front plate 2 and a rear plate 3 and a wrapper 
sheet 4. The wrapper sheet encircles the periph 
eries of the plates 2 and 3 and is welded thereto. 
The plates 2 and 3 are preferably round at the top 
and bottom so that the boiler has the contour 
shown in Figure 5. The front plate has an open 
ing 5 therein forming a door giving access to the 
interior of the boiler, and at the bottom of this 
opening is a Smaller extension of the opening, the 
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extension being designated 6. Inside the shell 
so formed is a combustion chamber comprising 
a metal cylinder 7. The cylinder has a rear 
end wall 8 which is spaced inwardly from the 
rear plate 3 providing a water-backed surface at 
the rear end of the combustion chamber. The 
front end of the metal shell 7 is cut away at the 
top thereof. At the rear of this cut-away portion 
in the combustion chamber 7 is a vertical plate 
9. This plate, in conjunction with the top plate 
0 and side plates , forms an uptake. This up 

take is, except at the front thereof, Surrounded 
by water, the walls being spaced inwardly from 
the sides of the wrapper sheet 4. The forward 
end of the metal combustion chamber 7 is pro 
vided with a closure plate 2 which is cut away 
to conform to the cut-away portion 6 in the 
front plate. A water space f3 is thus provided 
between the front plate 2 and the plate 2. This 
water space is closed by the narrow U-shaped 
plate 4 which is welded to the plate 2 and to the 
marginal edges of the cut-away portion 6 of the 
plate 2. 

Passing through the plate 9 at the back of the 
uptake is a number of fire tubes 5 which ex 
tend through the water space in the boiler above 
the top of the combustion chamber 7 through the 
rear plate 3 of the boiler. Two rows of tubes 
which constitute a single bank for carrying gases 
of combustion from the uptake to the rear of 
the boiler, are shown. These tubes are further 
shown as being provided with twisted baffles 6. 
The boiler structure is supported on pedestal 

plates 17. A water intake connection is provided 
near the base of the boiler in the back plate 3, 
this connection being designated 8. An outlet 
connection is provided in the top of the wrapper 
sheet, this outlet being designated 9. Along 
each side of the interior of the cylindrical com 
bustion chamber 7 we preferably provide an angle 
bar 20 for the purpose hereinafter described. 

In the structure just described, it will be seen 
that practically the entire combustion chamber 7 
is water-backed, and that the uptake formed at 
the front of the combustion chamber is also 
water-backed. The single opening 5 in the front 
plate constitutes the only opening giving access 
to the interior of the boiler. Since the boiler is 
of Small size, access can be had to any of the welds 
inside the structure for the making of welds Ol' 
for the repairing of them. For instance, a work 
man reaching in through the opening 5 in the 
front plate can repair the weld designated at 8a. 
between the back plate 8 and the cylindrical 
combustion chamber 7. Through the same open 
ing a Workman is given access to the inner ends 
of the fire tubes 5 either for tightening them, 
repairing them or cleaning them. The other 
ends of the fire tubes are accessible from the out 
side of the boiler. 
We have shown a small by-pass opening lead 

ing from the back plate 8. through the rear wall 
3, this by-pass being designated 2. It is for the 
purpose of providing a relief opening for use 
with a gate Such as shown in our copending ap 
plication, Serial No. 24,059, filed May 29, 1935, 
which will be hereinafter more fully described. 

Referring now to Figures 1 and 2, there is pro 
vided inside the cylindrical metal combustion 
chamber 7 a refractory, combustion chamber des 
ignated generally as 22, this refractory combus 
tion chamber being of less diameter than the 
combustion chamber 7 and preferably being ec 
Centrically positioned in the metal combustion 
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chamber 7. The combustion chamber 22 in the 
form shown in Figure 1 is generally of circular 
cross section. It comprises a front refractory 
form 23 having a small opening 24 therein which 
registers with the opening 6 in the front plate 
of the boiler. Back of the front section 23 is a 
plurality of intermediate sections 25 and at the 
innermost end of the combustion chamber is a 
back refractory section 26, which section has a 
back wall portion 26a resting against the back 
wall 8 of the metal combustion chamber. Pro vision for the escape of gases is made through two 
outwardly and upwardly opening ports 27 in this 
rearmost section 26. The back section 26 is formed as an integrally cast refractory. The in 
termediate sections 25 are each preferably formed 
in two parts as shown in Figures 9 and 10, 25a. 
designating the lower part and 25b the upper 
part. The two complementary parts 25d and 25b 
have interlocking edge portions forming a sub 
stantially gas-tight seal. The bottom section 25a. 
is provided with a thickened portion 25c termi 
nating in shoulders 25d. These shoulders are ar 
ranged to engage under the angle bars 20 to as 
sist in holding the sections in place. 
The front refractory section 23 is also pref 

erably made with a lower part 23a and an upper 
part 23b. The refractory sections 23 and 25 are 
preferably made in two parts for two reasons. 
The first is that by making them in this manner 
the refractory combustion chamber can be read 
ily assembled inside the completed boiler shell by 
insertion of the parts through the front opening 
5 in the front plate 2. The second reason for 
making these refractory sections in two parts is 
that they have considerably more resistance to 
breaking under varying thermal conditions. Fre 
quently where they are made integrally, they 
are fragile and break when the furnace is heated 
up. Moreover, by the refractory combustion 
chamber being installed and assembled in this 
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manner, it can be readily opened up at any time 
for inspection or for giving access to the end of Also, replacement parts can be in 
stalled very readily, and in all but the back sec 
tion, with little disturbance to the rest of the re 
fractory combustion chamber structure. 
In assembling the refractory combustion cham 

ber in the boiler structure, the rear refractory 
section 26 is first lowered into the combustion 
chamber through the door 5 at the front of the 
boiler. Then it is pushed back, being kept in such 
position that it will properly engage the angle. 
bars 20. Once it is engaged by the angle bars 20, 
it can be slid back readily and will be kept in the 
desired position. After the back section is in 
place, the parts of the intermediate section can 
be put in through the door 5 and assembled, the 
two parts of the front section being put in last, 
This manner of assembling the refractory.com 
bustion chamber inside the boiler eliminates the 
requirement for any door in line with the com 
bustion chamber itself. It will be seen, for in 
stance, that if an opening were provided in the 
back wall through which this refractory com 
bustion chamber had to be inserted and for 
which a closure would have to be provided, the 
amount of water-backed surface in the boiler 
would be considerably reduced or the closure 
would have to be of an expensive and complicated 
construction having water circulating space 
therein and connections which would communi 
cate with other parts of the boiler. , 
By reason of the fact that the refractory com 

bustion chamber is eccentrically positioned in 

3 

the cylindrical metal combustion chamber, a 
passage for the gases of combustion is provided 
around the outside of the refractory combustion 
chamber. This passage or space is designated 28. 
The burned gases which leave the rear of the 
combustion chamber through the ports 27 enter 
this space 28 and travel toward the front of the 
boiler to the uptake at the front of the boiler. 
The walls of the metal combustion chamber over 
which these forwardly traveling gases pass are 
water-backed so that the gases will yield a con 
siderable amount of their heat to the water in 
the boiler as they travel forwardly to the uptake. 
At the same time, combustion of the fuel par 
ticles is completed before the gases leave the re 
fractory combustion chamber. Bringing the 
gases, into contact with the water-backed walls 
after they leave the refractory combustion cham 
ber, therefore, does not interfere with combus 
tion. 
Where the refractory combustion chamber is 

circular, the space 28 between the outside of the 
refractory combustion chamber and the interior 
of the cylindrical shell 7 is greatest at the top of 
the refractory combustion chamber. 
gases tend to naturally rise to this space, tend 
ing to produce relatively colder pockets further 
down on the sides of the outside of the refractory 
combustion chamber in the zones marked 28. 
In order to prevent this and give a better dis-, : 
tribution of heat, we contemplate that refractory 
baffles 29 be set on top of the refractory combus 
tion chamber in the space 28. These tend to 
partially obstruct the free flow of gases above 
the center of the top of the refractory combus- : 
tion chamber and cause more of the gases to flow 
into the zones 28. 
The front wall of the boiler is provided with a 

removable cover 30 for the opening 5. This cover 
is lined with a heat insulating material 30a. It is 
provided with a window 3f. The position of the 
window is directly in line with the space 28 and 
affords vision into this space directly along the 
top of the refractory combustion chamber. It 
affords a view of the gases that leave the com 
bustion Chamber, So that the flame conditions, 
the volume of smoke, etc., can be more readily ob 
served than where the window looks directly into 
the refractory combustion chamber. 
Secured to the front plate of the boiler below 

the door 3) is an oil burner conventionally indi 
cated at 32. This oil burner is provided with a 
flange 33 that rests against the front of the boiler 
and which may be bolted to the front of the boil 
er. Thus it will be seen that the oil burner is sup 
ported on a water-cooled surface. This prevents 
over-heating of the oil burner. The discharge 
end of the oil burner, of course, projects through 
the opening 6 in the front plate. Where desired, 
the opening 6, instead of being a U-shaped ex 
tension of the opening 5, may be a fully circular 
opening, as shown in Figure 1, with a water cir 
culating space at 34 above the top of the oil 
burner. 
At the rear of the boiler there is a smoke hood 

35. Fire tubes 5 discharge into the Smoke hood, 
and in the particular arrangement shown the by 
pass 2 opens into the smoke hood also. How 
ever, there is a flap-like gate of very light metal 
pivotally hung over the outlet of the by-pass 21, 
this gate being designated 36. The arrangement 
of the by-pass and the gate constitutes the sub 
ject matter of Our Said copending application, 
and the purpose of this arrangement is to pre 
vent reverberation in the combustion chamber. 

The hot 
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4. 
The boiler shown in Figures 3 and 4 is general 

ly similar to the arrangement shown in Figures 
1 and 2, and corresponding reference numerals 
have been used to designate the corresponding 
parts. The only difference in the two structures 
is that in the arrangement shown in Figures 3 
and 4 the refractory combustion chamber instead 
of being fully circular as it is in Figures 1 and 2, 
is ovular in transverse cross section with the 
major axis of the oval vertical. The refractory 
combustion chamber in this case comprises a 
rearmost refractory section 38 and a number of 
intermediate sections 39, and a forward section 
4). The intermediate Sections 39 have a lower 
part 39a and an upper part 39b, the two parts 
interfitting as shown in Figures 4 and 14. The 
front section 40 also comprises a lower part 40a 
and an upper part 40b, the two parts being shaped 
to fit together as shown in Figures 12 and 13, the 
two parts forming a circular opening to receive 
the end of the burner. It will be noted from 
Figures 4 and 14 that the structure has greater 
vertical dimension than horizontal dimension. 
The result of this is that the space 28 at the out 
side of the refractory combustion chamber is 
relatively restricted along the center of the top 
of the refractory combustion chamber and more 
open along the sides. This serves to give a dis 
tribution of the gases around the outside of the 
refractory combustion chamber, which is more 
uniform than where a circular combustion cham 
ber is used, and baffles similar to the baffles 29 
are not, therefore, necessary. 
With this type of combustion chamber, the cen 

ter line of the oil burner is slightly higher than 
where the refractory combustion chamber is cir 
cular, with the result that where, as shown in 
Figure 1, it is desirable to have a water space 34 
over the top of the oil burner and below the door 
30, it is quite practical in the arrangement shown 
in Figures 3 and 4 to use the U-shaped opening 6, 
which has been more specifically described and 
which is cheaper than the arrangement shown in Figure 1. 
The various boilers shown in Figures 1 to 6, 

inclusive, are shown as being primarily designed 
as steam boilers. In a steam boiler, it is desirable 
to have considerable Space at the top of the boil 
er above the normal water line in which steam 
can collect. This steam space is designated 4 
in the various figures. For a hot water heating 
System or for a hot water supply system, this 
Steam space 4 is not necessary. Figures 7 and 
8 show arrangements particularly intended for 
hot water heating or hot Water Supply systems. 
The lower part of the boiler construction in Fig 
lures 7 and 8 would be the Same as that shown in 
Figures 1 and 2 or 3 and 4. The two end plates 
designated 45 and 46, corresponding to the plates 
2 and 3, are of less vertical height, so that the 
wrapper sheet 47 is relatively closer to the bank 
of fire tubes designated 48, providing a relatively 
small chamber 49. 

Boilers made in accordance with the present in 
vention are wet-bottom boilers, i. e., the water 
Space extends entirely under the combustion 
chamber. According to the present invention a 
single opening at 5 with a single uptake in the 
forward portion of the boiler provides access to 
all of the tubes and to all of the welds. The boil 
er can be made of different sizes, using the same 
size end plates and making the overall length 
vary. A practical overall length for a boiler em 
bodying the present invention is 36 inches from 
the front plate to the rear plate. All of the 
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welds on the inside of the boiler are, therefore, 
within easy reach through the doorway 5 in the 
front plate. 
The present invention provides a refractory 

lined combustion chamber in which the oil is 
burned. It provides, however, an exposed metal 
wall in the combustion chamber through which 
the hot gases can transfer heat to the boiler 
fluid. Only a very small area of the fire box 
is directly covered with refractory. The present 
arrangement provides for the forward flow of 
burned gases through the space 28 and then a 
rear flow through the single bank of fire tubes. 
By reason of the fact that the gases travel for 
wardly around the outside of the refractory com 
bustion chamber, it is unnecessary to provide any 
bank of tubes for the forward travel or to have 
any uptake at the rear of the boiler. The boiler 
has a relatively large area, in proportion to its 
size around the combustion chamber water 
backed. The only surface which is not water 
backed is that provided by the single door 30. 
Boilers embodying the principles of the present 
invention have demonstrated a remarkably high 
efficiency for a compact Small boiler. 
While we have specifically shown and described 

certain preferred embodiments of our invention, 
it will be understood that various changes and 
modifications are contemplated therein within 
the scope of the following claims. 
We claim: 
1. A boiler comprising a shell structure having 

front and rear plates which are substantially flat 
and having a Wrapper sheet, said boiler having a 
hollow metal combustion chamber therein near 
the bottom thereof, the side walls of which are 
Spaced from the Wrapper sheet and the bottom of 
which is Spaced from the Wrapper sheet, and the 
end Walls of which are Spaced from the front and 
back plates of the boiler and which form with the 
front and back plates part of the water space 
in the boiler, the combustion chamber being pro 
vided with an uptake at the top of the forward 
end thereof, fire tubes leading from the uptake 
back through the structure and through the rear 
plate thereof, a refractory combustion chamber 
inside the metal combustion chamber extending 
throughout the greater portion of the length of 
the metal combustion chamber and being closed 
throughout the greater portion of its length, the 
refractory combustion chamber opening into the 
metal combustion chamber adjacent the rear end 
thereof, there being a gas circulating space inside 
the metal combustion chamber above the refrac 
tory combustion chamber extending forwardly to 
Said uptake, said front plate having an opening 
therein in front of the uptake affording access 
to the inner ends of the fire tubes and to the in 
side of the combustion chamber, the opening be 
ing of such size as to and providing the only open 
ing for giving access to the interior of the struc 
ture for constructing the refractory combustion 
chamber within the structure, and a closure for Said opening. 

2. A boiler comprising a shell structure hav 
ing front and rear plates which are substantially 
flat and having a wrapper sheet, said boiler hav 
ing a hollow metal combustion chamber there 
in near the bottom thereof, the side walls of 
which are Spaced from the wrapper sheet and 
the bottom of which is spaced from the wrap 
per sheet, the end walls of which are spaced 
from the front and back plates of the boiler and 
forming water walls of the boiler, the combus 
tion chamber being provided with an uptake at 
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the top of the forward end thereof, fire tubes 
leading from the uptake back through the struc 
ture and through the rear plate thereof, a re 
fractory combustion chamber inside the metal 
combustion chamber extending throughout the 
greater portion of the length of the metal com 
bustion chamber and being closed throughout the 
greater portion of its length, the refractory com 
bustion chamber opening, into the metal com 
bustion chamber adjacent the rear end thereof, there being a gas circulating space inside the 
metal combustion chamber above the refractory 
combustion chamber, extending forwardly to said 
uptake, said front plate having an opening there 
in in front of the uptake affording access to the 
inner ends of the fire tubes and to the inside of 
the combustion chamber, and a closure for said 
opening, said closure having a window therein 
substantially in line with the gas circulating 
space inside the metal combustion chamber over 
the top of the refractory combustion chamber. 

3. A boiler comprising a shell structure hav 
ing front and rear plates and an enclosing wrap 
per sheet, a metal combustion chamber inside the 
shell positioned adjacent to the bottom.thereof 
but spaced away from the bottom, the forward 
end of the metal combustion chamber being pro 

30 

35 

vided with an uptake, and a refractory combus 
tion chamber eccentrically positioned in the 
metal combustion chamber and supported on the 
bottom of said metal combustion chamber in 
heat conducting relation thereto, said refractory 
combustion chamber being closed throughout the 
greater portion of its length but opening at the 
rear end thereof into the metal combustion 
chamber, and a single bank of fire tubes leading 
from the uptake to the back wall of the boiler, 
the metal combustion chamber having end Walls 
which constitute water walls of the boiler. 

4. A boiler comprising a shell structure having 
front and rear plates and an enclosing Wrapper 
sheet, a metal combustion chamber inside the 
she positioned adjacent the bottom thereof but 
spaced away from the bottom, the forward end 
of ille metal combustion chamber being provided .. 

with an uptake, and a refractory combustion 
chamber eccentrically positioned in the metal 
{:};is ustion chamber, said refractory combustion 
chamber being closed throughout the greater 
portion of its length but opening at the rear 
end thereof into the metal combustion cham 
ber, a single bank of fire tubes leading from the 
uptake to the back wall of the boiler, the front 
plate of said boiler shell being provided with a 

55 Single opening at the front of the uptake through 
which access may be had to the inner ends of 
the fire tubes and to the interior of the metal 
combustion chamber, and a closure plate for Said 
opening, the front plate of the boiler also having 
an opening which registers with an Opening in 
the front of the refractory combustion chamber 
and of smaller diameter than the metal Com 
bustion chamber and arranged for cooperation 
with a fuel oil burner, said metal combustion 
chamber being substantially cylindrical, the front 
end of the metal combustion chamber cooperat 
ing with the front end of the boiler to provide 
a water space at the front of the boiler around 
the burner opening, said refractory combustion 
chamber being higher than it is wide, the top 
and sides of the refractory combustion cham 
ber being spaced from the top and sides of the 
metal combustion chamber, thereby providing for 

75 
the circulation of gases around the top and 
ides of the refractory combustion chamber from 

S 
the rear end, thereof forwardly to said uptake, 
the bottom of the refractory combustion cham 
ber resting on the bottom of the metal combus 
tion chamber in heat conducting relation there 
With so as to exclude gases from under the com 
bustion chamber. 

5. A boiler comprising a shell structure formed 
of a front plate, a back plate and an enclosing 
Wrapper sheet, a metal combustion chamber hav 
ing front and rear walls inside said shell struc 
ture adjacent the bottom thereof but spaced 
from the bottom and side walls of the wrapper 
sheet and having its ends spaced from the front 
and rear plates of the boiler whereby it is sub 
stantially surrounded by the water space of the 
boiler, the metal combustion chamber having 
neans at the top of the forward end thereof 
providing an uptake, the front plate having an 
opening therethrough at the front of said uptake 
through which access may be had to the interior 
of the metal combustion chamber, the boiler hav 
ing fire tubes leading from the uptake through 
the back wall of the boiler shell structure, said 
the metal combustion chamber, and a refractory 
combustion chamber inside the metal combus tion chamber extending longitudinally thereto 
and being of less height and width than the 
metal combustion chamber, said refractory com 
bustion chamber being formed of sections which 
can be inserted through said opening at the 
front of the uptake and being of such nature 
that it can be built into the metal combustion 
chamber by access afforded through said open 
ing after the boiler is assembled, and a detach 
able cover for said opening. 

6. A boiler comprising a shell structure formed 
of a front plate, a back plate and an enclosing 
Wrapper sheet, a metal combustion chamber in 
side said shell structure adjacent the bottom 
thereof but spaced from the bottom and side 
Walls of the Wrapper sheet and having its ends 
Spaced from the front and rear plates of the 
boiler whereby it is substantially surrounded by 
the Water space of the boiler, the metal com 
bustion chamber having means at the top of 
the forward end thereof providing an uptake, the 
front plate having an opening therethrough at 
the front of said uptake through which access 
may be had to the interior of the metal com 
bustic R, chamber, the boiler having fire tubes 
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opening being disposed mainly above the top of . 

30 

35 

50 

leading from the uptake through the back wall of 
the boiler shell structure, said opening being dis 
posed a nainly above the top of the metal combus 
tion chamber, and a refractory combustion 
chamber inside the netal combustion chamber 
extending longitudinally, thereto and being of 
less height and width than the metal combustion 
chamber, said refractory combustion chamber 
being formed of a number of transverse sections 
which sections are of such dimension that they 
can be inserted through said opening at the 
front of the uptake and the refractory combus 
tion chamber assembly by access afforded 
through said opening after the boiler is as 
sembled, the front of the boiler and the front 
Section of the refractory conbustion chamber 
being provided with an alined opening for co 
operation with an oil burner, the refractory com 
bustion chamber being closed through substan 
tially its entire length but opening into the metal, 
combustion chamber adjacent the rear end 
thereof, the Sections being provided on their ex 
teriors with longitudinally extending shoulders 
and means on the interior of the metal, combus 
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tiol) (la llll) c1 conlplising Stl’ips cooperating with 
the shoulders on the sections of the refractory 
combustion chamber for maintaining the refrac 
tory sections in place. 

7. A boiler comprising a shell structure formed 
of a front plate, a back plate and an enclosing 
wrapper sheet, a netal combustion chamber in 
side said shell structure adjacent the botton 
thereof but spaced from the botton and side 
walls of the Wrapper sheet and having end walls 
which are spaced from the front and rear plates 
of the boiler to form a water space at the front 
and rear thereof whereby it is substantially Sur 
rounded by the water space of the boiler, the 
metal combustion chamber having means at the 
top of the fol'Ward end thereof providing an up 
take, the front plate having an opening there 
through at the front of said uptake through 
which access may be had to the interior of the 
metal combustion chamber, the boiler having 
fire tubes leading from the uptake through the 
back wall of the boiler shell. Structure, said open 
ing being disposed mainly above the top of the 
metal combustion chamber, and a refractory 
combustion chamber inside the metal combus 
tion chamber extending longitudinally thereto 
and being of less height and width than the 
metal combustion chamber, said refractory com 
bustion chamber being formed of a number of 
transverse sections Which Sections, are of Such 
dimension that they can be inserted through 
said opening at the front of the uptake and the 
refractory combustion chamber assembly by ac 
cess afforded through said opening after the 
boiler is assembled, the front of the boiler and 
the front Section of the refractory combustion 
chamber being provided With an allined opening 

2,080,404 
for cooperation with an oil bunnel', the refractory 
combustion chamber being closed through sub 
stantially its entire length but opening into the 
metal combustion chamber adjacent the lear 
end thereof, some of said refractory Sections 
also being divided lengthwise of the axis of the 
combustion chamber to relieve them of thermal 
strains. 

8. A boiler comprising a shell structure having 
substantially flat front and rear plates of gen 
erally ovular contour and a Wrapper sheet 
around the edges of said plates forming an en 
closing wall structure, a cylindrical metal com 
bustion chamber in the lower part of Said shell 
having its end Walls Spaced inwardly from the 
end walls of the boiler shell and having its side 
walls spaced inwardly from the wrapper sheet, a 
refractory combustion chamber supported on the 
bottom of said metal combustion chamber and 
eccentrically positioned therein, said refractory 
combustion chamber opening into the metal 
combustion chamber near the rearmost end 
thereof, an uptake being provided at the front of 
the metal combustion chamber located mainly 
above the top of said refractory combustion : 
chamber, fire tubes extending from the uptake 
through the back plate of said shell, the front 
plate of the boiler being provided with a remov 
able closure over said uptake, and an oil burner 
supported on the front plate of the boiler, the 
front plate of the boiler and the front of said 
refractory combustion chamber having register 
ing openings for cooperation with the burner, the 
burner being mounted on a portion of the front 
plate of the boiler which is water-backed. 

LOUIS N. HUNTER 
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