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Application filed October 22, 1900, Renewed August 1, 1901, Serial No. 70,500, (No model.) 

To all whon, it inctly conce77: 
Be it known that we, FRANZ. BURGER and 

HENRY M. WILLIAMS, citizens of the United 
States, residing at Fort Wayne, Allen county, 

5 State of Indiana, have invented certain new 
and useful Improvements in Vertical-Tube 
Steam-Boilers, of which the following is a 
Specification. 
This invention relates to vertical - tube 

Io steam-boilers, its object being to improve the 
general construction of such boilers, with the 
view to increasing the heating-surface and 
Steaming capacity of the boiler, as well as to 
provide a cheap and efficient construction, 

I5 avoiding to a great extent the use of stays 
and providing for a satisfactory draft; and 
to these and other ends which will appear 
hereinafter the invention consists in a boiler 
embodying the features of construction and 

2O arrangement of parts having the mode of 
Operation Substantially as hereinafter more 
particularly set forth. 

Referring to the accompanying drawings, 
in which is illustrated a preferred embodi 

25 ment of the invention, Figure 1 is a longitu 
dinal vertical section of a boiler. Fig. 2 is a 
transverse vertical section of the same; and 
Fig. 3 is a partial plan view, partly in section. 
According to this invention, generally 

3O Speaking, the boiler comprises two horizon 
tally-disposed shells substantially cylindrical 
in shape, the two shells being cut away on 
their adjacent surfaces and united to form a 
boiler-space, and one of the shells is shaped 

35 so as to provide a longitudinal fire-box with 
in the shell, and above the other shell there 
is arranged a chamber to receive the prod 
lucts of combustion, which pass through ver 
tical tubes connecting the fire-box with said. 

40 chamber. Suitable means are provided for 
controlling the flow of the products of com 
bustion from this chamber and for maintain 
E. a proper draft on the fire within the fire 
OX 
Referring now to the drawings for a more 

specific description of the embodiment of the 
invention illustrated therein, 1 and 2 repre 
sent two horizontally-disposed shells, which 
are substantially cylindrical in shape and 

5o one supported above the other. The lower 

45 

part of the upper shell I and the upper part 
of the lower shell 2 are cut away on adjacent 
sides, and their edges are secured by any suit 
able means, so as to make a continuous Wa 
ter-chamber within the boiler. In the pres 
ent instance these shells are shown as con 
nected by means of angle-pieces 34, although 
any other well-known means may be utilized. 
In order to furnish additional strength to the 
boiler, a horizontal plate 5 is secured inside 
of the shells at or adjacent to the points of 
union of the two shells. This horizontal plate 
is perforated so as to allow circulation of wa 

55 

tertherethrough, there being, preferably, per 
forations 10 and also perforations larger than 
the water-tubes which pass through them, as 
hereinafter described. 
The lower shell 2 is provided with a sub 

stantially cylindrical inner shell 6, extending 
longitudinally through it and constituting the 
fire-box, the lower edges of this inner shell 
being united to the lower edges of the shell 
2 in any suitable Way, and in order to give it 
additional strength and firmness a number 
of horizontal bolts or rods 7 are extended 
through the edges of the two shells on oppo 
site sides of the fire-box, and these rods also 
Selve for the support of the grate-bars 8. In 
this instance the grate-bars 8 are shown con 
ventionally; but in actual practice it is pref 
erable to use an under-feed device which will 
Supply the fuel continuously to the fire-box; 
but as this forms hio part of the present in 
vention such a construction is not shown 
herein. 
The crown of the shell 6 of the fire-box and 

the crown of the upper shell 1 of the boiler 
are perforated, and into these perforations 
are expanded vertical tubes 9, which, as be 
fore stated, pass through openings in the 
plate 5. 
Arranged longitudinally on the top of the 

shell I and inclosing the ends of the vertical 
tubes 9 is a chamber 11, into which the hot 
gases or products of combustion from the fire 
box pass and from which they find their exit 
through a longitudinal slot or opening 12 in 
the top of the chamber 11. This slot or open 
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ing extends substantially the length of the 
boiler and is preferably contracted as to its too 
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portioned to adapt it to the desired use; but 
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width, as shown, although it can be of any stantially complete combustion of the fuel 
desired shape or size. may be obtained, so that there is practically 
In order to regulate the draft through the 

slot, suitable means are provided for opening 
or closing it to a greater or less extent, and 
while these means may vary there are shown 
a number of movable plates or wings 13, ar 
ranged throughout the length of the slot, and 
which are journaled in lugs 14, secured to the 
top of the chamber 11. In the construction 
shown each wing is provided with a shaft 15, 
to which is connected an arm 16, and these 
arms are connected by a rod 17, so that the 
plates or wings can be moved in unison. Also 
connected to the shaft of one of the wings is 
an arm or lever 18, which in turn connects 
with a rocking lever 19 at its upper end, while 
its lower end is provided with a connecting 
rod 20, which is connected with a regulating 
screw 21 by a hinged connection, and there 
is suitable means, as a hand-wheel 22, jour 
naled on the hanger or support 23 for moving 
or adjusting the regulating-screw. By this 
means it will be seen that the positions of the 
plates or wings can be adjusted so as to readily 
control the draft through the opening 12. 
Sometimes it is desirable to artificially in 

crease the draft through this opening, and in 
order that this may be done there is arranged, 
preferably on each side of the chamber 11, 
chambers 25 26, and connected with these 
chambers are nozzles 24, which are shown as 
located between each pair of wings and pref 
erably on alternate sides. The chambers 25 
26 are provided with air or steam inlets 27, 
and in some instances it is desirable to force 
air or steam into these chambers by some 
suitable means, and in that case a blower or 
other similar device may be connected to the 
inlets to supply air or steam under pressure. 
Arranged on one of the shells is a suitable 

steam - dome 28. Also in the construction 
shown the lower shell is extended at its ends 
to form Water-legs 29 at the opposite ends of 
the fire-box, and the form and construction of 
these legs will vary, depending upon the man 
ner of supplying fuel to the fire-box. In the 
present instance these legs are shown as com 
pletely closing the ends of the fire-box, as it 
it is intended to use an under-feed device to 
Supply the fuel thereto. 
This boiler is adapted for various uses and 

of course can be differently shaped and pro 

in the form shown it is intended more par 
ticularly for use with locomotives, and it 
will be seen that it forms a very compact 
boiler wherein relatively light material may 
be used, the substantially cylindrical form of 
the shells giving them strength and the plate 
5 serving also to strengthen the parts. The 
boiler is relatively high, so that the tubes 9 
are long, thus furnishing a large heating 
surface in a compact form. Moreover the 
fire-box is substantially inclosed by the lower 
shell. By using a suitable under-feed a sub 

no smoke, and the usual smoke-stack is dis 
pensed with. The hot gases or products of 
combustion which pass through the tubes are 
collected in the chamber 11 and pass out 
through the opening 12, and this extending 
practically the whole length of the boiler fur 
nishes a means of establishing a satisfactory 
draft in the tubes, and this draft can be regul 
lated by the pivoted wings. 
In using the improved boiler its operation 

will be largely understood, and when fuel is 
burning in the fire-box the gases will pass up 
through the tubes 9 into the chamber 11 and 
out through the slot 12 into the air, and if 
this boiler is used on a locomotive when the 
locomotive is running at high speed currents 
of air are created by the speed of the loco 
motive, which will impinge against the in 
clined wings 13, producing upward suction 
behind the wings, and thereby establishing or 
aiding in establishing a forced draft, draw 
ing the gases out of the chamber 11, and by 
regulating the positions of the wings this 
draft can be controlled. If the boiler is used 
as a stationary boiler or on a locomotive when 
standing still and additional draft is re 
quired to maintain the fires to the desired 
extent, air from the chambers 25 26 may be 
forced through the nozzles 24 to regulate the 
draft, and, as before stated, the air can be 
supplied to these chambers through the 
openings 27 in any suitable Way. 
Having thus described the specific embodi 

ment of our invention shown in the draw 
ings, its principles will be understood, and 
the construction and arrangement of parts 
can be modified to adapt the boiler to the 
particular purpose desired without depart 
ing from the spirit of the invention. 
What is claimed is 
1. In a boiler, two horizontally - disposed 

substantially cylindrical shells supported one 
above the other, their points of junction be 
ing connected by a perforated plate, substan 
tially as described. 

2. In a boiler, two horizontally - disposed 
substantially cylindrical shells supported one 
above the other, and a fire-boxin closed in one 
of the shells, substantially as described. 

3. In a boiler, two horizontally - disposed 
substantially cylindrical shells supported one 
above the other, and a substantially cylin 
drical fire-box included within the lower shell 
and connected thereto, substantially as de 
scribed. 

4. In a boiler, two horizontally - disposed 
substantially cylindrical shells supported one 
above the other, a fire-box included within the 
lower shell, and tubes extending from the fire 
bOX to the top of the upper shell, substan 
tially as described. 

5. In a boiler, two horizontally - disposed 
substantially cylindrical shells supported one 
above the other, a fire-box within one of the 
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shells, a chamber above the other shell, and 
vertical tubes extending between the fire-box 
and chamber, substantially as described. 

6. In a boiler, two horizontally - disposed 
shells supported one above the other, a fire 
box connected with one shell, a chamber con 
nected with the other, and vertical tubes ex 
tending from the fire-box to said chamber, the 
chamber being provided with an opening and 
with means for controlling the opening, sub 
stantially as described. 

7. In a boiler, two horizontally-disposed 
shells supported one above the other, a fire 
box connected with one shell, a chamber con 

2 

25 

nected with the other, and vertical tubes ex 
tending from the fire-box to said chamber, the 
chamber being provided with an opening, 
hinged wings, and means for operating them 
for controlling the opening, substantially as 
described. 

8. In a boiler having tubes extending to the 
outer surface thereof, a chamber inclosing the 
ends of said tubes, said chamber being pro 
vided with means for regulating the draft 
through the tubes into the chamber, substan 
tially as described. 

9. In a boiler having tubes extending to the 
outer surface thereof, a chamber inclosing the 
ends of said tubes, said chamber being pro 
vided with an opening and with nozzles con 

3. 

nected to air - chambers for controlling the 
draft through said tubes, substantially as de 
Scribed. 

10. In a boiler having tubes extending to the 
outer surface thereof, a chamber inclosing the 
ends of said tubes, said chamber being pro 
vided with an opening, pivoted wings control 
ling the opening, and means connected with 
the Wings for adjusting their positions with 
relation to the opening, substantially as de 
Scribed. 

11. In a boiler, two horizontally-disposed 
substantially cylindrical shells supported one 
above the other, a plate interposed between 
their points of junction, a substantially cylin 
drical fire-box inclosed within one of the 
shells, a chamber supported upon the other 
shell, vertical tubes extending from the crown 
of the fire-box to the crown of the upper shell, 
and means for regulating the draft through 
said tubes into said chamber, substantially as 
described. 

In testimony whereof we have signed our 
names to this specification in the presence of 
two subscribing witnesses. - 

FRANZ. BURGER. 
HENRY. M. WILLIAMS, 

Witnesses: 
GEO. D. CRANE, 
CHAS.A. BEURET. 
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