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1o all whom it muary concern:

Be it known that I, CHARLES L. SEABURY,
of the city, county, and State of New YorL
have invented certain new and useful Im.

5 provements in the Construction of Steam-
Bollers; and I do hereby declare that the fol-
lowing is a full and exact deseription thereof,
reference being had to the accompanying
drawings,and to ythe letters of 1 eference marked

10 thereon mal{mg‘ a part of this spemﬁcatlou
in W]llCh-—-—-
Rigure 1 is a front elevation of the bDﬂel
with 1 the front plate removed to expose the
pipes therein. Fig. 2 is a vertical section in
15 line x 2 of Fig. 1, showmﬂ one-half of the boiler
only. Fig, 318 a honzont&l secfion in line vy
of Fig. 2. Iig. 4 is an elevation of a portion
of the upright manifolds, to which the rear
ends of the bent heating-tubes are connected.
Similar letters indicate like parts in all of
the figures.
The object of my invention is to obtain
within a given furnace area the largest possi-
bie heating-surface for converting the water
25 admitted thereto into steam, and in such
form as to admit of ready access to each and
every part for repair or reconstruction; and 1t
consists 1n the combination and arrangement
in a furnace of a system of detachable and

30 separable tubes and water-chambers, as here-
inafter fully described.

In the accompanying drawings, A, A’, and
A® represent three large pipes,each fi tted upon
its upper side with a double row of threaded

35 apertures (See at b b, Figs. 2 and 3) or nozzles,
¢ ¢,(see Fig. 1,) to serve as manifolds for a se-
ries of vertical tubes, D D D’ D. These
three manifolds A, A/, and A? are coupled to-
gether to constitute, respectively, the two

g0 sidesand the rear end of a rectangalar base for
the boiler, and with the vertical tubes fitted
thereto form a lining on the sides and rear for
the ash-pit and fire-box of the furnace. The

20

two side pipes, A and A’, are each coupled at
45 their front ends by elbowsee tounpright stand-

pipes F' I of the same diameter, whose up-

per ends are coupled, respectively, to the two

ends of a steam drum or separator, G, mounted

over the frontend of the furnace pamllel Wlﬂl
so the face thereof, as shown in Fig. 1.

A feed-pipe, H, from a suitable feed-pump
or injector 18 fitted to the bottom of the drum
or separator (x, so that the water-supply for
the boiler is delwered through said drum or
separator, and flows thence down the two
stand-pipes ¥ and F', to pass through the
manifolds A, A’,and A’ into the upright tubes
D D’ at the sides and rear of the fire-chamber.
The upper ends of the side tubes,D D, are fit-
ted to manifolds I, (see Fig. 2,) which are 6o
preferably rectangularin eross-section,and are
mounted at the top of the furnace upon said
side tubes and immediately under the drum
G. Xach of these lateral top manifolds i1s
connected with the drum by a coupling-tube,
J, terminating in a curved pipe, I{, whose
open end is bent downward within the drum,
as shown in Fig, 2. The rear tubes, D’ D/, in
the rear manifold, A?% ab the back of the fire-
chamber, are fitted each to the lower end of 7c
an upright manifold, L, whichis made to reach
from the top of the furnace to within a short
distance of the grate-bars, the intervening
space being merely sufficientto allow a proper
height to the fire-chamber over the grate-bars. 75
These upright manifolds are formed with rect-
angular ends. Their {ront and rear faces are
made parallel; but their lateral faces are cor-
rugated, as shown in Fig. 4, so that with one
set of manifolds placed in the rear of the
other the tubes projecting from the front faces
of the rear set may pass out between the front
set, without changing the uniformity of the in-
tervals between each horizontal tier of tubes.
(See Fig. 4.)

A series of curved tubes, M M,are fitted to the
front faces of these upright manifolds L. Lat the
rear of the furnace,to extend thence forward in
a nearly horizontal plane toward the front of
the furnace, and, bending npward,are made to go
extend vertically to enter aseries of manifolds,

N N, the counterpart of the manifolds L 1,
which are mounted in two tiers in the top of
the furnace,under itssteam druin or separator

(z, as shown in Figs. 1 and 2. Thelowermost g5
series of the bent tubes M M extend from the
rear quite to the front of the furnace and de-
finethetop of the fire-chamber. Iach succes-
sive series of these bent-tubes in order above
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below it, as shown in Fig. 2, and in this way | W’ with injectors Y Y, fitted within the stand-

the space between the top of the fire-chamber
and the bottom of the separator is closely filled
with these bent tubes, each connecting an up-
right manifold 1. at the rear of the furnace
with a counterpart horizontal manifold N at
the top. |

Kach of the top manifolds, N N, 1s connected
with the separator G by a coupling-pipe, O,
terminating in a curved pipe, P, entering the
separator, and fitted therein with its openend
turned downward, as shown in Fig. 2, so that
any water carried up with the steam through
the tubes will be readily discharged into the
separator and the dry steam collected in the
upper portionthereof.tobe discharged through
a suitable delivery-pipe, Q.

The top and sides of the furnace are closed
by a suitable casing, R, which is made to form
at the top a smoke-chamber, S, connecting
with a flue or chimney, T, in the cunstomary
manner. The front of the furnaceis also closed
by a detachable plate, (not shown in the draw-
1ngs, )in which are fitted the fire-doors and ash-
p1t doors for the furnace.

The grate-bars U U are mounted,in the cus-
tomary manner, at a level a little above the
side pipes, A A’, as shown in Tfigs. 1 and 2.

The space left in the upper rear portion of
the furnace above the bent tubes M M is util-
1zed to receive a coil of pipes, V 'V, connected
with the feed-pipe H and interposed between
1t and the pump or injector, to serve as a wa-
ter-heater.

The joints of the elbows for the stand-pipes
with the basal manifolds,as well asof the curved
connections of the stand-pipes and of the top
manifolds with the separator,are secured each
by means of a bolt extending outwardly
through a seat in the elbow or beand, and hav-
ing at its inner end a T-head adapted to en-
gage a cross-bar within the pipe, (see dotted
lines in Fig. 2,) so that the joints may be
readily uncoupled by loosening the bolt.

Fach of the top manifolds, N, is coupled
separately from the others to a corresponding
upright manifold by a series of pipes, soas to
form one section, and each section is coupled
to the drum G and to the basal manifold A? at
the rear independently of all the others, so as
to admit of being separately detached and
drawn outat the front of the furnace after the
front plateisremoved. Inlike mannereither
stand-pipe ¥ or I, with the basal manifold A
or A', to which it is attached, may, after being
uncoupled from the drum G and from the rear
manifold, A% be readily drawn out for inspec-
tion or repalr-independently of the rest of the
boiler.

T'o facilitate the circulation from and to the
drum & through the stand-pipes, manifolds,
and heating-tubes, I contemplate fitting a coil,
W, at the front of the furnace, inside of its
front plate, to connect with a steam-pump, Z,
(see Fig. 1,) taking its supply from the drum

G, and to communicate by branch pipes W’

A

pipes F F/, as shown in Fig. 1. The water

forced into the coil W is converted therein
into steam, so that a much higher pressure is
produced 1n said coil than in the pipes F 1,
whereby a powerful jet may be produced at
each 1njector, which will foree the circulation
in the pipes. The operation of these inject-
ors is controlled by means of a valve, Y'.

In the operation of the boiler the drum G is
fed with a water-supply introduced through
the heating-coil V V, placed in the upper rear
portion of the furnace, and in which the water
becomes heated by the waste heat escaping
from the furnace. From the drum G the wa-
ter flows down through the stand-pipes F I
to the basal manifolds A A" A% and thence up
through the series of vertical tubes D D" and
curved tubes M M, lining the sides and rear
and filling the upper portion of the furnace,
and, being vaporized therein, isdischarged into
the drum or separator & in the form of steam
and water, the water being automatically sepa-
rated {from the steam within said dram.

The products of combustion of the fuel upon
the grate-bars U U pass up around the many
tubes, which are all fully exposed to the heat
thereof, and out of the smoke-stack T, being
carried over the water-heating coil V after
leaving the boiler-tubes. | |

oince the several parts and seections of the
boiler admit of being readily detached and re-
moved, each in a measure independently of

| the other, In manner as described, the repair

or replacement of any part is readily effected.

I claim as my invention—

1. The combination, in a steam-boiler, of the
basal manifolds A A’ A% connected and ar-
ranged to form a rectangle and inclose the
furnace, lateral manifolds I I, placed,respect-
ively,above the two lateral basal manifolds A
A’ and parallel therewith, interposed vertical
tubes D D, connecting said upper and lower
lateral manifolds, a series of upright mani-

- folds, 1. L., mounted vertically above the rear

basal manifold, A® vertical tabes D’ I, con-
necting the upright manifolds severally with
the rear basal manifold, A® a series of hori-
zontal manifolds, N N, placed between thetwo
upper lateral manifolds, a series of bent tubes,
M M, connecting each of said horizontal mani-
folds with one of the upright manifolds L, a
steam drum or separator mounted transversely
above the upper manifolds, coupling - pipes
connecting separately each of the several up-
per manifolds with said drum, stand-pipes
connected, respectively, with the front ends
of the lateral basal manifolds A A’ and with
the bottom of the drum or separator, an outer
casing 1nclosing the entire set of tubes and
manifolds, a chimney connected with the up-
per part of said casing, and a water-supply
pipe and steam-discharge pipe connected with
the steam-drum, all substantially in the man-
ner and for the purpose herein set forth,

2. The combination, in a steam-boiler, of 3
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series of sections, each constructed of two mani-
folds, I and N, arranged in a vertical plane
at a right angle to each other and connected
by a series of bent tubes, M M, a steam-dram
mounted transversely over the sections, a
coupling - pipe connecting each horizontal
manifold with said drum, a basal manifold,

A%, placed transversely beneath the sections,

a coupling tube or tubes, D’ I, connecting the
lower end of each upright manifold L with
sald transverse basal manifold A2 and pipes,
substantially as described, connecting said
basal manifold with the dram, to permita cir-
culation through each of said sections, sub-
stantially in the manner and for the purpose
herein set forth. -
5. ‘'ne combination, with a stand-pipe, F,

“a dram, G, with which it communicates atits

upper end, and a system of heating - pipes,
substantially as deseribed, connecting the
lower end of said stand-pipe with said drum,
of an injector, Y, fitted in said pipe, a steam-
generating coil, W, to which said injector is
connected and which is supplied from the
drum @, and a pump, Z, interposed between
and connected to the coil and drum to pro-
duce a pressure within the coil, all substan-
tlally in the mannerand for the purpose herein
seb forth. |
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In testimony whereof I have signed my name 30

to this specificationin the presence of two sub-
seribing witnesses. |
| CHAGS. L. SEABURY.
Witnesses:
A. N. JESBERA,
K. M. WATSON.
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