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To all whon, it may concern: 

(No model.) 

construction, and have hot-air vents g formed 
Beit known that I, HARRY H. LINDEMUTH, a in their rear portions, with which the hollow 

citizen of the United States, residing at Mount 
Joy, in the county of Lancaster and State of 

5 Pennsylvania, have invented a new and useful 
Improvement in Steam-Boilers, of which the following is a specification. 
My invention relates to improvements in 

steam-boilers, and especially to that class of 
boilers known as “sectional water-tube boil 
ers;' and it consists in the novel arrangement, 
Construction, and combination of the several 
parts thereof, which will be more fully herein 
after described, and pointed out in the claims. 
The object of my invention is to provide a 

sectional water-tube boiler wherein the parts 
are of simple and effective construction and 
combination, readily understood, strong and 
durable, easily cleaned, convenient and ac 
cessible at all points, and wherein means are 
provided to prevent the radiation of heat from 
the outer surface of the said boiler entire. I 
attain this object by the construction illus 
trated in the accompanying drawings, wherein 
like letters of reference indicate similar parts 
in the several views, and in which 

Figure 1 is a longitudinal vertical section 
of my improved boiler. Fig. 2 is a front ele 
vation thereof. Fig. 3 is a horizontal section 
on the line at a of Fig. 1. Fig. 4 is a trans 
verse vertical section on the line y y of Fig. 1. 
Fig. 5 is a cross-sectional view of one of the 
water-tubes. 
A indicates the outer casing or shell of the 

boiler, which is constructed with a central 
open compartment which is adapted to be 
filled with sand for the purpose of preventing 
radiation of the heat from the outer surface of 
the boiler. This double wall or outer casing 
is provided at the top, sides, and rear of the 
boiler, being constructed, as will be readily 
understood, to provide for the various attach 
ments of parts used in connection with the said 
boiler. 

45 The forward part of the casing or front of 
the boiler may be constructed in any orna 
mental form, as shown in Fig. 2, and is pro 
vided with the usual fire-door, A', ash-pit 
door A', and with the water-gages and indi 

5o cators, as in the ordinary form of boiler. The 
grate-bars G are also of the ordinary form of 
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bridge-wall B is connected. This bridge-wall 
B is formed of two metallic plates having a 55 
compartment or chamber between them, which 
connects with the hot-air vents g in the rear of 
the grate-bars G, and are adapted to convey 
hot air upward in the rear of the fire of the . 
furnace. The furnace - fire will be banked 6o 
immediately against this bridge-Wall B, and 
the air passing up through the vents g into 
the said bridge - wall will become super 
heated and pass out of the top or open end of 
the said bridge-wall and intermingle with the 65 
gases and smoke and form them into different 
compositions, which will be more readily 
burned by returning to the fire, thereby pro 
ducing a perfect combustion and a smoke-con 
suming device. To the upper rear end of the 7o 
bridge-wall B a break-plate, B, is secured, 
against which the gases and that portion of 
the smoke which is not consumed strike and 
are elevated, passing over the top thereof, and 
strike against another break-plate, B. secured 
to the top portion of the boiler, and are deflected 
downward, and, passing around the lower por 
tion of this break-plate B, thence pass up 
ward into the smoke-stack W and escape. 
The water-tubes are mounted in Such a man 

ner that they will readily permit of an expan 
sion thereof, and a portion of which extends 
entirely through the boiler, as shown in Fig. 
1, and a portion thereof to a point slightly in 
rear of the line of the bridge-wall. These wa- 85 
ter-tubes C are constructed in the form of sec 
tional water-tubes having an inner core, to 
which the water passes in one direction, and 
an outer core or space formed between the in 
ner core and outer wall of the tube, through 
which the said water returns. The inner core, 
C, of said tube C is made in two parts, with 
flanges c securely bolted together and resting 
in the main tube C. This construction is 
adapted for a more ready circulation of the 
water therein, and also for convenience in 
cleaning the said tube when it becomes neces 
sary. The ends of the tubes in the forward 
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portions of the furnace are supported in the 
frame-work or front casing, as in the usual 
manner; but said casing is provided with a 
series of plugs, a, which may be removed from 
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the said casing to more readily gain admit 
tance to the shorter series of tubes, which can 
not conveniently be reached from the rear of 
the boiler entire. 
At the rear portion of the boiler at the point 

where the longer tubes, C, pass therethrough 
and are supported thereby, a series of remov 
able caps, c, are provided, which are adapted 
to engage with the ends of the said tubes pro 
jecting through at said point by means of 
screw-threads, and may be removed when de 
sired to clean the tubes, or for any other pur. 
pose found necessary. 
Between the rear portion of the short tubes 

and the rear wall of the furnace and the lower 
portion of the longer tubes an open space is 
formed, which is adapted to be filled with sand, 
which rests against the said series of tubes. 
By this means the heat is retained in the boil 
er, which may be radiated from the fire-cham 
ber by being absorbed by the sand, which is 
a Well-known heat-absorbent, and again radi 
ated from thence against the tubes, thereby 
producing a source of heat independent of the 
fire-chamber or furnace, and acting to more 
quickly heat the water iD. the tubes and cause 
it to remain in a heated condition, and con 
Sequently greatly facilitate the formation of 
Steam. 

In the forward part of the furnace a maga 
zine, E, is formed and constructed by the in 
sertion of metallic plates in an upright posi 
tion in Said part of the boiler, as shown in 
Figs. 1 and 2, and which is situated directly 
in the center of the boiler, near the forward 
end thereof, and produces a means for feeding 
coal to the fire, and which has a cap, E, on the 
top portion of the boiler, by which access may 
be readily obtained to the internal portion 
thereof. The water-tubes C, it will be readily 
Seen, cannot pass through this magazine E 
and still preserve the valuable operation there 
of, and hence it becomes necessary to form a 
union with the tubes from one back to the oth 
er, as shown at c' c, Fig. 3, whereby the circu 
lation may still be sustained and the desirable 
operation of the said tubes be unimpaired by 
the insertion of the magazine. The tubes C, 
which have been connected by unions to the 
tubes adjacent, as just described, will vir 
tually be continued in front of the magazine 
by short pipes or tubes c, so that no space is 
lost and a greater circulating-surface pro 
vided, and still retain the valuable acquisition 
of the magazine E. 
On the top portion of the boiler a steam 

dome, F, is formed, which may be circular in 
configuration, as shown in Fig. 1, or of an an 
gular form, as shown in Fig. 4, and is provided 
with steam-valves ff, which connect with the 
radiators. The internal portion of this dome 
may be provided with a hand-hole for clean 
ing out the boiler-front, as may also the other 
portions of the front casing or wall of the boiler 
entire. On one side of the front casing a re 
turn-pipe, G', is mounted, which is adapted to 
convey the water back to the boiler. In the 

ash-pit a draft-door, H, is constructed which 
may be worked automatically, and is adapted 
to give ingress of the outer or atmospheric aif 
to the said ash-pit, and to thereby cause a draft 
through the hollow bridge-wall B and to sup 
ply the necessary amount of air thereto, for 
the purposes hereinbefore stated. 

It is understood that the necessary dan) pers, 
doors, and other parts of the furnace will be 
constructed as is necessary for the perfect op 
eration of the boiler entire and of the furnace 
thereof, as is found necessary and desirable. 
The utility, novelty, and advantage of my 

improved construction of furnace are obvious, 
and will be readily understood by those skilled 
in the art. 

It is obvious that many minor changes in 
the construction and arrangement of parts may 
be made and substituted for those shown and 
described without departing from the nature 
and principle of my invention. 
Having thus described my invention, I 

claim 
1. In a sectional water-tube boiler, the Com 

bination of the series of long tubes extending 
entirely through the furnace, the series of short 
tubes arranged on each side of the fire-cham 
ber and extending to the rear line of the bridge 
wall, and providing a sand-chamber between 
their rear ends and the rear ends of the fur 
nace, and the fuel-magazine arranged in the 
forward part of the said tubes adjacent to the 
front of the furnace, substantially as described. 

2. In a boiler-furnace, the sectional water 
tube consisting of an inner and an outer core, 
through which the water circulates backward 
and forward, the said inner core being formed 
in two sections, the united flanges of which 
sections provide rests for the core, and the cap 
ends for said tubes, substantially as described. 

3. In a boiler-furnace, the combination of a 
series of long tubes passing entirely there 
through from end to end, and a series of shorter 
tubes arranged below the long tubes and on 
each side of the fire-chamber and extending 
slightly in the rear of the line of the bridge 
wall, removable cores arranged within Said 
tubes, and the caps removably secured to the 
tubes at their ends, as set forth, for cleaning 
the same, substantially as described. 

4. In a boiler-furnace, the combination of the 
series of long tubes arranged in the upper part 
of said furnace and passing therethrough from 
end to end, the series of short tubes arranged 
on each side of the fire-chamber below the Se 
ries of long tubes and extending slightly to the 
rear of the line of the bridge-wall, and form 
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ing a chamber between the rear end thereof I25 
and the rear wall of the furnace, and adapted 
to receive sand, the fuel-magazine arranged in 
the forward part of the furnace of the boiler 
adjacent to the front wall thereof, having a cap 
or cover on the top portion thereof on the out 
side of the boiler-frame, the connections or 
unions in the rear of said magazine, and the 
short tubes in the forward portion thereof, 
substantially as described. 
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5. In a boiler-furnace, the combination, with 
the boiler portion thereof, having a series of 
sectional water-tubes, arranged as described 
aud shown, of the grate-bars provided with 

5 hot-air vents at their rear portions, the hollow 
bridge-Wall B, engaging with the hot-air vents, 
the break-wall B, connected to the upper por 
tion of the said bridge-wall B, and the break 
Wall B, connected to and depending down 
Ward from the top of the frame of the boiler, 
all arranged as and for the purposes herein specified. 

6. The combination, with the boiler-?urnace 
having the sectional water-tubes, arranged and 
mounted as described and shown, of the grate 
bars G, a draft-door opening into the ash-pit 
and allowing air to enter the same and pass 
through the vents g at the rear of the grate 
bars G, the hollow bridge-wall B in connec 
tion with the said vents g, the break-wall B, 
connected to the upper portion of the bridge 
wall B, and the break-wall B, connected to 
the top portion of the casing of the furnace and 
depending downward therefrom, all arranged 
and operating as herein specified. 

7. In a boiler-furnace, the combination, with 
the series of long sectional water-tubes pass 
ing entirely through the furnace and connected 
around the fuel-magazine by unions, as de 
scribed and shown, of the series of short tubes 
arranged below said series of long tubes and 
extending slightly to the rear of the line of the 
bridge-wall, thereby forming a chamber be. 
tween their rear ends, the lower portion of the 

35 longer tubes, and the rear wall of the furnace 
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3. 

for the reception of sand, the caps on the rear 
ends of the series of long tubes, and the short 
plugs arranged in the forward portion of the 
casing of the boiler for convenience of access 
to the shorter tubes, substantially as described. 49 

8. In a boiler and furnace, the combination, 
with the water-tubes, arranged therein as de 
scribed and shown, of an outer casing or shell 
formed of plates of metal with a compartment 
between them for the reception of sand, and 45 
the sand-chamber in the rear of the series of 
short water-tubes and under the longer series 
thereof, substantially as described. 

9. In a boiler and furnace, the combination 
of the outer hollow wall or casing adapted to So 
receive sand, to prevent the radiation of heat 
therefrom, the series of long and short tubes, 
arranged as described and shown, the sand 
chamber arranged in the rear of the short tubes 
and under the series of longer tubes, the hollow 
bridge-wall connecting with the vents in the 
rear portion of the grate-bars, the break-plate 
connected to the upper portion thereof, and the 
break-plate B", secured to the upper wall of 
the boiler and depending downwardly there- 60 
from, all arranged and operating substantially 
as described. 

In testimony that I claim the foregoing as my 
own I have hereto affixed my signature in pres 
ence of two witnesses. 

E. H. LIN DEMUTH. 
Witnesses: 

PETER BRUNNER, 
BECKIE LINDEMUTH, 

  


