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UNITED STATES PATENT oFFICE 
Frank Berwanger, Dubuque, Iowa 

Application July 7, 1945, Serial No. 603,603 

My invention relates to steam boilers, particu 
larly to improved construction thereof Which Will 
facilitate assembly and reduce the cost of con 
struction. 
An object is to provide an improved boiler con 

struction which is easy to assemble and install. 
An important object of the invention isto pro 

vide a boiler Which can be constructed substan 
tially entirely of seamless pipe or tubing mem 
bers connected together, as by Welding, to pro 
vide the various Water or steam flow passages. 
A further object is to construct a metallicskele 

ton structure in the form of seamless tubing partS 
connected to provide the various Water and steam 
floW passageways, and With brick, tile, and plastic 
or other material, associated with this skeleton 
frame to forma, firebox, flue paSSageWays and 
other passageways for the flow of products of 
combustion. 

In accordance With the features of this in 
vention there isto provide a supporting structure 
for a firebox and combustion chamber compris 
ing a horizontal row of inverted U- or arch 
shaped elements in the form of seamless tubing 
and With additional tube members extending up 
Wardly from the arch members for Supporting a 
steam dome or tank and for defining With the 
arch members an outlet flue passageway to 
Smokestack for the products of combustion from 
the fireboX and combustion chamber. 
The above referred to and other features of 

the invention are embodied in the structure 
shoWn on the draWings, in Which: 

Figure 1 is a transverse section through my 
boiler structure on plane I-I of Figure 2; 

Figure 2 is a section on plane II-II of Figure 1; 
Figure 3 is a section on plane III-III of Fig 

ure 1; and 
Figure 4 is a fragmentary Section on plane 

IV-IV of Figure 1. 
The metallic skeleton supporting structure for 

the boiler comprises the horizontally extending 
base members 0 and I each in the form of a 
length of seamless tubing, and the base members 
being cross connected by a number of tube mem 
bers 2. The front end of the base tube O may 
be closed as by end Walls 3, While the rear end 
of the tube may be closed by removable cover 
structures 4. A Water inlet pipe i 5 connects 
With the front end of the base tubes 0 and li. 
Mounted on and Spanning the base tubes 0 

and l is a row of inverted U- or arch-shaped 
members 6 each in the form of a length of Seam 
leSS tubing. Extending upWardly from each arch 

1 Claim. (CI, 122-328) 
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From the opposite corners of each arch member 
16 tubes 8 and 19 extend diagonally inwardly, 
and the tubes 7, 8 and f9 form supports for a 
steam dome ortank 20, Figures 1 and 2. 
The boiler structure is mounted on a cement 

floor or foundation 2. The vertical portions of 
the arch members 6 are embedded in side Wall 
structures of preferably fireproof or ceramic ma 
terial. As shown, the inner portion 2 of the 
side Walls may be formed of firebrick and the 
outer portion 22 of tile. These side wall struc 
tures are connected at their ends by the front 
and rearend Wall structures 23 and 24 and these 
Wall structures may embed the front and rear 
cross tubes 2, as shown on Figures 3 and 4. The 
walls 23 and 24 may be of firebrick and may be 
faced on their outer sides by tile 25. These tile 
facingS 25 eXtend between the front and rear 
ends of the ttile portions or facings 22 of the 
Side Wall structures 2. Extending between the 
tops of the Side Wall 2 and across and partially 
embedding the upper portions of the archi mem 
bers 6 is the Wall 26 (Figures 1 and 2) Which is 
preferably of firebrick. This Wall 26 forms the 
roof of the boiler fire and combustion Space. Ex 
tending across this space is a firewall 27 prefer 
ably offirebrick, and in this wall the middle cross 
tube 2 may be embedded. This fire Wall is be 
tween the fire pot chamber 28 and the combus 
tion chamber 29. The fuel feed opening 30 is 
provided through the front wall 25 (Figure 3). 
An outer wall or shell, Which may be of plastic 

material, has the front and rear end walls 28 
and 29 and the side Walls 30 and 3: The side 
Walls 30 and 3 extend along and against the 
outer side of the tubes 8 and A 9 and with the 
end Walls of the shell define the flue passageway 
32 leading at one end to the Smokebox 33 (Fig 
ure 2) from which the Smokestack 34 extends. 
At the rearend of the boiler an outflow passage 
35 (Figures 2 and 4) is provided for flow of the 
products of combustion through the flue passage 
and to the chimney. The products of combus 
tion from the firebox and the combustion cham 
ber flow along the undersurface of the upper 
portion of the arch tubes i 6 and through the 
passage 35 into the flue passageway, these pro 
ducts of combustion serving to heat, by contact, 
the tubes 7, 8 and 9. The Water maintained 
in the arch members and in the tubing 7, 8 and 
19 to a predetermined level, Will thus be heated 
by the products of combustion and converted 
into Steam Which fioWS into the steam tank or 
dome 20. The side and end Walls of the shell 

member 16 at the middle thereof is a tube 7. iº structure may extend around the tank, as shown 
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at 36, and also around the Smokebox 33, as shown 
at 37 CFigures 1 and 2). 
The main steam outlet 38 is provided for the 

steam tank and nipples 39 may serve to Support 
safety valves or other structure (Figures 1 and 
2). Provision is made for superheating part of 
the Steam. A pipe 40 eXtends from the Stea.In 
tank for delivering steam to the superheater 
loop 4 extending through the flue passageWay 

4 
ment of the features of my invention, but I do 
not desire to be limited to the exact construc 
tion Or arrangement shown and described, as 
changeS and modifications may be made Without 
departing from the scope of the invention as 
defined in the appended claim. 

I claim as my invention: 
A boiler structure comprising a plurality of 

inverted U-shaped Water tubes, a steam drum 
32, the: end of the loop eXtending through the Io...spaced vertically, above the arch of said U-shaped 
end Wall 29 for delivery of the "superheated Steam 
(Figure 1). A steam gauge 42 is connected with 
the steam tank and a gauge 43 will indicate the 
Water level in the boiler Structure. 

Provision is made for washing out the water 15 
passageways of the boiler structure. Fort this 
purpose pipes 44 extend through the base-tubes 
O and I (Figure 2) and have orifices 45 (Fig 

ure 1) for directing steam, Water or other -clean 

tubes, laterally arrangedºupwardly converging 
tubes forming upper continuations of the verti 
cal legs of the U-shaped tubes and opening into 
Said: drum on opposite sides of the bottom there 
of, Vertical tubes connecting the upper parts of 

Èthe bights of Said U-shaped tubes to the bottom 
of Saiddrum, Said laterally arranged and vertical 
tubes constituting the support for said steam 
drum, continuous lateral Walls enclosing Said 

ing fluid under pressure from the pipe 44 into 20 vertical legS and Said upWardly converging tubes 
the:architubes. Asshown on Eigure 2; ºthebase 
tubes Q and fi: inclineslightly reaWardlySo that 

3 during a Washing'operation the Washed outma 
terial mayflow down'for: dischage througha a 

... anda. Segentalcylindrical-Wall Surrounding the 
uppersportion of Said, drum and.continuous With 

..8aidlateral Walls-to. concentrate:the.heat of the 
combustion gases against the underside; of said 

ttube46 into thesewer. A valve (not shown) 25-drum. 
couldbe provided for the drain tube.46, solit 

: couldbe closed: during service operation of the 
i boiler. 

I: have thus produced a simplified but efficient 

FRANK BERVANGER. 
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Fhe folloWing"referenceSiare: of tecord in the 
f:boilerstructure which canbe economically. con-:30 file of this patent: 
- structedofengths of ordinary steel piping Or 
seamless tubingishaped: and connected together 

:to form the, skeleton: or supporting frame Work 
i for the boiler structure and at thesame time 
: providing:theflow, passageways for the Waterto: 35 
be: convertedinto steam. 

i Ishave shown a practical-and- efficient embodi 
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