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" To all whom ?,t MAY CONCErn : |
- Be it known that we, JOSEPH fIRMENIOH
and FLAVIUS P.STIKER, of the city of Buffalo,
In the county of Erie and State of New York
have invented certain new and useful Tmprove-

ments in Steam-Boilers, of which. the follow-

ing is a specification:

Inthe presentpractice of constructing steam-
botlers with the heating-surfaces in close prox-
1mity to the fauel, the gases issuing therefrom
are chilled by coming in contact with the boil-
¢r plate or surface, which is preserved at a low
temperature by the water on the opposite side,
~and being both good conductors of heat, the re-
Irigerating action isatoncerapid and pewerful ;
‘consequently the temperature is reduced be-

low the point required for inflamnmation, so

- that an incomplete combustion takes plaee,
and the gases pass off partly unburnt, there-
- by causing a proportionate loss of fuel -
The usual custom of admitting cold air di-
rectly to the fuel is also a serious objection, as

it absorbs a eertain amount of heat at the cost

of a proportionate amount of fuel, which might
be otherwise saved, and the il’lSIlfﬁGieIlt. a1r-
- space within the boiler-furnace, provided by
the present methods of construction, does not
afford the necessary roow for the proper in-
termingling and detention of the gases, so that
an lmperfect combustion results from this
cause, and a consequent loss of fuel.

- Qur invention relates.to that class of sec-

~ tional steam-boilersin which the heating-tubes
are arranged in an upright, either a vertical,
or approximately a vertical, position. |
Our improvements, made with a view of in-
creasing the production of steam with a given
amount of fuel, of effecting a rapid circulation,
and the deposition of sediment at points be-
low the grates, and of making a reliable joint
Detween the heating -tubes and the drums
above and below, consists, first, in construct-
Ing such a boiler of several TOWS of heating-

tubes, connected above to a (,orrESpondmﬂ |

number of steam and water drums, and below
to a like number of mud-drums, the grates be-
ing placed between the rows of heating-tubes
and above the mud-drums; second, in combin-
~ing with a steam-boiler, constructed in the

-er-sections, &e.

main as ebove set forth, circulating-tubes, con-
necting the steam and water drums and the-
mud-drums outSIde of the combustlou cham-
ber of the furnace. -
- In the accompanying dmwmﬂs, I‘Igme L
repleseute a iront elevation, showing part of
the wall broken away, 8o as to expose the boil-
Fig. 2 1s a side elevation in
section through line Z Z in Fig. 1. Fig. 3
shows a perspective view of one of the sec-
tions without the steam-drum. Fig. 4 is a
horizontal section through line X X Fig. 2.
Fig. 5 is a vertical longitudinal section rep-
resenting a modification of our said inventioil.

| Fig. 6 1epresents an enlarged section through
a steam or mud drum, showing the Hlattened

side and the method ot rwemng the tubes
thereto. .
A in said dmwmgs represents the vertical

| water-tubes; B. the upper water-drum; C, the

lower or mud drum; ; D, the steam- drum. B
18 a vertical water- tube, of which there may
be one or more arranged at the back end of
each section and behind the bridge-wall, so
as to allow a free circulation of the Weter, :
downward current being caused within said

tubes, in consequence of bein garrangedoutside
of the bridge-wall, and entirely out of the fur-
nace. This part of the boiler 1s made of the
usual material — boiler - plate. The steam-

‘drums are flattened on one side for greater

convenience in fitting the tubes to them, which
are riveted, as shown 1n the section, Fig. 6.
A bead, @, is formed by a suitable expand-
1ng-tool, ne*”u each end of the heating or cir-
euletmg tubes, which are made of ductile
metal, as usual, which beads will abut against
the (,Xferlor surfaces of the drums anited by
the tubies. The extreme ends of the latter are
expanded in the ordinary manner against the
interior.side of the drums, drawing the exte-
rior beads up into intimate contact therewith,

as clearly shown.

In Figs.1 and 2, at U we have shown one
oi the mud-drums ermnged above the grate.
This is done only when wearecramped forroom
for grate-surface. F represents the interior

of the furnace; G, the grate-bars; H, the flues
| or alr-spaces for the admission of air to the
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fuel, in the direction shown by the arrows I. | two sections are arranged at an angle, bring-

J is the brick-work surrounding the boiler, in
which the air-passages H are arranged.

- 1t will be readily seen that GOHS]del able heat
would pass through the brick-work and be lost
were it not for this arrangement. The cold
air, being admitted at the top, as shown, ab-
sorbs the heat on its way down, and carries
it back again to the fuel.

K reprebents the outlet from the furnace
into the smoke-stack or chimney. OQOutside of
this a damper is arranged, so as to regulate
exactly the amount of draft required to make
the combustion as perfect as possible. L rep-
resents the tubes for connecting the sections
together, as shown in Fig. 4. The passages
in the brick wall are stren gthened by binders,
as shown by the letters .

We do not confine ourselves to the arrange-

‘ment of the tubes A, vertically, as they may |

be inclined at an auglu all one way, or they

may be arranged as shown in Fig. 5, in which |

ing the tops nearer than the bottom.

We claim— ~ |

1. In a sectional steam-boiler, a series of
steam and water drums, a correspouding se-
ries of mud-drums, and rows of upright tubes
counectmg them, in combination with grate
- or fuel surfaces, axmnged between the tubes
above the mud-drums, substantmlly as specl-
fied.

2. In a sectional steam-boiler, such as here-
inbefore described, where the mud-drums are
below the fire-line, circulating-tubes connect-
ing the steam and water drums with the mud-
drumsoutside of the combustion-chamber, sub-
stantially as specified.

JOS. FIRMENICH.
FLAVIUS P. STIKER.,
Wltnesses | '
JAMES SANGSTER,
A. WITMER.
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