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UNITED STATES »PATENT OFFICE

JOSELH ¥1

’\IENI(JII AND ].‘LAVIUS P STIKENR,

or BUI‘LALO NEW YORK,

AhSI(:NO] S TO JOSEPH I‘IRMENI(;H GEORGT TIRMTNI(‘H AND I‘].‘A’\*K‘

FIRMENICIE, OFF SAME PLACE.

IMPROVEMENT IN"'SVT.EAM-BOILERS.,

Specifieation forming part of Lotters Patent. No. 169,97

7, dated Nowmber 16, 1874, mem No. 8,494, dnful .

November 19, 1878; a,ppllc.lhon filed Aufrust 13, 1877.

To all whom it may concern :

Ja.it, known that we, JOSEPH FIRMENICH
and FrAvius P, STIKER, both of Buffalo, in
the county of lirie and. State of New York,
have invented a Steam-Gencrator; and we do
hereby declare that the following. d(,scn ption
of oursaid invention, taken in commctlou with
the annexed sheets. of drawings, forms a full,
clear, and exact specification, “which will ena’
ble others skilled in. the ait to which it apper-

tain to make and use the same.

Our invention refers, in general, to steam-.

generators; and it consists in the constructlon‘

and arranwemcut, as shown, with horizontal |

mud- drums and steam and water drums, of a

double scries of inclined heating-tubes, coti-

necting said mud-drums with the steam and
water dram or drums,-said mud-drums being
placed a sufficient distance apart to admit the
grate between them to form an upper con-
tracting combustion-chamber, and thewholein-
closed w1th111 a suitable setting. of proper
material, as hereinafter more fully set forth
and described, and -subsequently. pomted out
in the claims,

Our invention farther consists in the com-
bination, with a steam-generator, constructed
in the main as above set forth, of circulating-
tubes connecting the 1mud- drums with the

steam and water drum or drums w1thm the

combustion-chamber. _
QOur invention lastly consists in the pecuhar

arrangement of parts and details of eonstiuc-

Lion, a3 hereinafter. first fully descmbed, and
then pointed out in the claims.

In the present practice of constructmg'

steam-generators with the heating-surface in
close proximity to the fuel, the gases issuing
therefrom are chilled by coming in contact
with the’ boiler-plate, tubes, fliles, or surface,
which is preserved at alow temperature by the
water on the opposite side, and, being a good
conduetor of heat, the refngeratmg action is
at once rapid and powerful consequently the
temperature is reduced below the point of in-
flammation, so that an incomplete combustion
takes place, and the gases'pass off partly un-
burue;l thereby cansing a pmportlonate loss
of fue

“tions,

-side of the combustion-chamber.

. A further objection. to this class of stefun-
nenemtom is the insufficient space within the -

' bmler -farnace, whielt does not” afford the nee-

essary room. for the proper intermingling and

‘detention of the gases, which likewise results

in imperfect combustion and a-consequent loss
of fuel., : '

Our improvements ave nnde mth a view of
overcoming these objections, of increasing the
production of steam with o given mnount ot
fuel, of effécting a rapid cu'eulatxon, and the
deposmon of sediment at points below the
grates.

“In the drawings’ heretofore mentloned Tig-

"nre ‘1'is a front elevatlon, parts of the w&ll bc-
-ing, removed to expose the interior of a Dlat-
“tery of steam:generators - constructed in. ac-
.cordance witli- our improvements,
‘side elevation, in section,. throurrh line 2

Tig. 2is a
zin
Tig. 1. Fig. 31 is a perspective view of one of
a series of sections composing a battery of .
boilers. . Fig: 4i8.-a horizontal section througlh -
line 'z @, Fig. 2.-"Pig. b is a° vertical” tram-
verse section of a-boiler composed of two seec-
Fig. 6 represents an enlarged section
through a steam .and ‘witer’ or mud dram,.
sliowing the flattened side and the method ot
expandm g the tubes therein.:

" Tike letters.of referenceindicate corr espond-

ing: parts in all the various figures.

“A is a series of heating- tubes B, the upper.
water and steam drum ; C, the. lower ‘or mud

-drum ; D; the steam: drum.

Eis a vertxcal water-tube, of ‘whicl. there.

-may be otie or more, arranged at the back end
of each section and behind the bridge-wall,
so as:to allow a free circulation of the W‘mter

a downward current being cansed within s'aid
tubes, in consequence of being arranged out-
This part of
theboileris nmde of the usual maternl—boﬂer

plate.

.The mud :md steam and W'mter drums -are
flattened on one-side for greater convenience -
in fitting the tubes to them, which are ex:
panded “within the drums, as shown in sec-
tion, Fig. 6, by forming a bead near cach end

of the heatmg or clrculatmo tubes to abut
| 'against the exterior surface “of said drums.




) 8,494

The extreme ends of the tubes are then lapped
over the interior surface of the drums to draw
the exterior beads upward into intimate con-
tact therewith, while at the same time the
ends of the tubes are expanded to completely
till the apertures in said drams through which
said tubes are passed.

A number of sections, constructed as above
described, are placed a sufficient distance
apart to admit the location of the grate G be-
tween them when it is desired to erect a bat-
tery of boilers, or two of them only for a sin-
gle boiler. In the former case we arrange the
sections in such manner that the heating-tubes
A are vertical, and counect each section with
itsneighbor by means of the connecting-tubes L
in the mud-drums, and with a steam-drum, D,
by suitable connecting-pipes, as illustrated in
Iig. 1.

If desired, in order to increase the grate-
surface in such a battery, every alternate sec-
tion may be made shorter, so. that one mud-
dram is placed above the grate, as sliown in
Figs. 1, 2, and 3, where the mud-drums ¢’ are
80 locate(i, and connected with the mud-drums
€ on each side by the tubes E/, anid with the
‘steam and water drum B by the heating-tubes
A and circulating-tube 13, the same as in the
adjacent sections. :

In % single Dboiler composed of two mud-
drums with their heating-tubes and one or
more steam and water drums, &e., we arrange
tlie heating-tubes obliquely, bringing them
nearer together at their upper end tlian at their
lower, but in other respects arrange them in
precisely the same manner as in a battery of
boilers. ‘ .

The boiler or boilers are set in masornry con-
sisting of the walls J, erected upon proper
foundations, and inclosing the entire structure
up to and above the cénter of the middle drum
or drums, B, the front wall being supplied
with the usunal openings and doors for the in-
gress of air to supply combustion and stoke

,the fire, and the rear wall with the duet K,
leading the gases of combustion to the chim-
ney. i

If desired, the walls J may be made with
air-passdges H surrounding the boiler, where-
by considerable hesdt that would otherwise pass
through the brick-work and be lost by radia-

tion is made available to heat the cold air ad-"

mitted at the top, which air is led under the
grate through the ducts 7. In this case the
door in the ash-pit should be kept closed, and
the draft regulated by a damper arranged out- .
side of the escape-flue K.

Having thus fully described our invention,

we desire to secure to us by Letters Patent of - -

the United States—

1. The comhination, in a scctional steam-
generator, of the mud-drum C, the steam and
water drum I3, inelined water-tubes A, and
steam-receiver 1, all constructed and arranged
to form an upper contracting combustion-
chamber, as and for the purpose set forth,

2. The combination, in sectional stcam-gen-
erators, of the lower longitudinal drum, 13,
mud-drum C, the inclined series of water-
tubes A, connecting said drums, arranged to
form an upper tapering combustion-chaniber,
and the central series of circulating-tubes con-
necting said drums, for the purposc herein set
forth and described.

3. The combination, in sectional steam-gen-
erators, of the longitudinal water-dram.C, lon-
gitudinal steam and water drum B, the former
flattened on its upper surface and the Intter on
its under surface, and connected together by
a series of water-tubes in an inclined position
from bottom to top, whereby the flame, as it
decreases in intensity, is made to impinge with
more force upon the tubes in the contracted
portion of the combustion-chamber, substan-
tially as herein described. ’

4. In steam-gencrators . consisting, essen-
tially, of the mud-drums C and steam and wa-
ter drums B, connected by rows of leating-
tubes A, the auxiliary section composed of
the drum (¥, Leating-tubes A, and drum C,
said anxiliary section being.located above the
grate G, arranged between the drums G, and
connected therewith Ly the inclined pipes 1,
substauntially as and for the uge and purpose
specified. : ‘

In testimony that we claim the foregoing as
our invention we have hereto set onr hands
and affixed our seals in the presence ot two
subseribing witnesses. '

J. FIRMENICH. JL.s.
1. P. STIKER. LS.
Attest: i
MICHAEL J. STARK,
FRANK HIRSCH.




