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To all whom it may concern :

Be it known that I, JOSEPH EDWIN CUL-
VER, M. D., of Jersey City, in the county of
Hudson and Stateof New Jersey, haveinvented
a new and useful Improvement in Steam-Gen-
erators and Farnaces, of which the following
1s a specification. |

Hitherto in steam-generators the gaseous
products of combustion escaping to the smoke-
stack have had a muech higher temperature
than the steam in the boiler, thus involving
a vast and unnecessary waste of heat-tforce.

In my improved generator the boiler may
be constructed of sheet metal or boiler-iron, the
strength of which must be adapted to with-
stand the strain to which it is to be subjected.
The flues may be constructed of sheet-metal
boiler-tubes or cast-iron, or of any suiltable
material. The farnace may be of ordinary
construction. o ,

When my improved generator is to be usec
solely for heating purposes, or when the ten-
sion of the steam in the boiler is to be carried
only a few degrees above atmospheric press-
ure, the fire-box may advantageously be con-
structed within the water-space of the boiler,
and connected with an upper flue-chamber,
from which flue-tunbes pass to a smoke-cham-

ber in the lower part of the water-space; but.

when it is intended to furnish motive power,
and the steam-pressure within the boiler 1s to
be raised to two or more atmospheres, then 1
prefer to have the fire-box constructed out-
side the boiler-shell and to be connected with
a system of intercommunicating flue-tubes, ar-
ranged within the water-space ot the boiler
so that the smoke shall traverse titem from
above downward. If the flues intercommuni-
cate freely within the water-space at the bot-
tom of the boiler only, the desired result can

Dbe but imperfectly obtained; but 1f, besides

these junctions beneath, free intercommunica-
tion exists among all the uppermost flues also,
a perfect working will be assured ; neverthe-
less I prefer that theintercommunication shall
be yet more numerous, and be distributed
throughout the entire system ot flues from top
to bottom. I have estimated, from some ex-
periments, that the total capacity of the sub-
merged flues in my generator should equal
about one-third of the water-space, in order

i

the boiler at a common temperature when the
grate-surface is about one-third the cuastomary
proportions.

When a considerable depth of the water-

space is called for, an upright cylindrical boiler
is the best; but the shape of the boiler may
be determined by other requirements. How-
ever, the longer and more numerous the flue-
tubes, and the greater the total capacity ot
the Huaes relatively to that ot the water-space,
the more effectually will the water be heated
and the smoke cooled, the consaumption offuel
remaining the same. |
Accordingly as may be preferred for especial
purposes, or whensoever it is sought merely to

illustrate in practice the novel principle made

nse of in the construction of my improved
oenerator, the flnes may consistof tubes alone,
or of chambers alone, or of any suitable com-
bination of chambers and tubes, provided, al-
ways, that they be arranged within the water-
space of the boiler below the water-level; pro-
vided, also, that they do freely 1ntercommus-
nicate one with another at the bottom within
the water-space ; provided, furthermore, that
they do so connect with the furnace and smoke-

stack that the smoke shall traverse them from

above downward; and provided, moreover,
that the descending smoke in every flue and
in every part or section thercof is left free to
descend according as it is cooled, or to main-
tain a higher level according as it retains its
heat and rarefaction. Thus the continual

cooling of the smoke in the flues and its in-

creasing gravity serve to acecelerate 1ts de-
scent, while throughout the breadth and depth
of the water-space the smoke in all the flues
maintains at the same level a uuniform tem-
perature—an equilibrinm not liable to be dis-
turbed Ly variable drafts—the water boils at
the surface, and steam does not bubble up
from the lower part of the boiler. The tem-
perature of the water decreases from above
downward; but it is uniform throughout any
oiven horizontal plane. At all times the hot-
test stratum of water is opposed to the hot-
test flues, and the coolest stratum to the coolest
flues. The cooled smoke in the lowermost
flues is carried off by one large flue, or more,
continued through the botler-shell for this pur-
pose. Into this discharge-flue, just outside

that the smoke and steam may emerge from | the boiler, a two-way cock or valve, of ample
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size, 1s 1nserted, through which the discharge-
tlue connects,atoption, withachimney, to carry
away the unused smoke, or with a smoke-pipe,
known as a “mixing-pipe,” that is also con-
nected with the steam- -space by a pipe far-
nished with a cut-off, so that the gaseous pro-
ducts of combustion and the steam can be car-
riedd off together or separately for use. This
mixture may be used to drive a suitable mo-
tor for heating purposes, for evaporating liq-
uids, for e‘{tmnmshmn fires, and for other
nses.

In theaccompanyingdrawings, forming part
of this specification, Figure 1 is a central ver-
tical sectlon of the generator and furnace.
Ifig. 2 is a horizontal beCtIOI] of the same on
lme x x of Kig. 1,

Similar h,tter
sponding parts.

a is the side of the boiler-shell, & the bot-
tom, and ¢ the top, which are formed of boiler-
iron. Within the Dboiler are the upper and
lower smoke-chambeérs, d e. These are made
in the form of hollow circular disks, of a di-
ameter somewhat less than the boiler, and are
connected by vertical flue-tubes £, which are
blaced closely together, sufficient space being
left between them for circulation of water. At
the tront part of the boiler the chambers d ¢
are connected by partitions g, that form the
fire-box 1, which is provided with a grate.
There are opulm 's 1n the side g of the bmlt_,r
to the fire-box £, above and below the grate,
]JI‘OTIdEd with doors. The low Gl‘b[l]Ols.G-(;ll’Ll]l-
ber, ¢, 1s supported on short legs, so that the
water has free access beneath it. The fire-box
hand chhamber d are connected by an open-
ing, I/, |

¢ 1s the pipe for carrying off the steam and
products of combustion. This connects, by a
pipe, k&, with the smoke-chamber ¢, and, by a
pipe, I, with the steam-space of the bmler

of reference 1ndicate corre-

A
will be provided in pipe ( for

regulating the flow of steamn to pipe i. The
c-.te am enterm pipe ¢ becomes mixed with the
heated gases, and at the same time the steam-
Jet tends to increase the upward draft.

In opu‘atlon the products of combustion pass
from the fire- 1}0}; to the chamber d, and from
thence, as they cool, they descend, by flues £,
tochambere. The ﬂu% and cham bu::, are thus
heated,and b_j theirlargeextentofheating-sur-
face, rapl{llv and umf()lmh heat the watel the
temperature decreasing fromabove down ward.
The products of mlnbl,lstmn pass from cham-
ber ¢ to pipe 7, and are
alone or mixed with more or less steain, as
desired. The heated mixture may be con-
veyed to the cylinders of an engine, which

may Le worked as a high-pressure engine or
may be provided with a suitable condenser.
The mixtare, at 212° to 215° Fahrenheit, may.

conveyed away for nse.

be used simply for purposes of heating and vent-

1lation, orin connection with evaporating-pans,
and, conv eyed by a suitable pipe, it may be
employed to extinguish fires or to disinfect
sick-rooms, hObpltcﬂS, and ships, or as an an-
tiseptic. A little sulphur thrown upon the
fire in the furnace will add to the efficiency of
the mixture as a disinfectant.

At 7, I have shown a radiator consisting of

| horlzontal and vertical tubes, which will be COn -

nected to pipe 4, and with a chimney, for the
final escape of the gases, thus utlhmnn‘ the mix-
ture of the heated gases and steam.

At wisan evaporating- -pan containing tubes
that connect with pipe 4, so that the heat
shall be equally distributed throughout the
liquid in the pan.

The generator and furnace may also be used
for other purposes than those named, and in
all cases will give good results, compwred with
the amount of fuel cousumed The steam may
be used under pressure, or at atmospheric
pressure only. 1f it be desirable to use steam
under extraordinary pressure, it can be safely
accomplished by nestin fl"-bOllPI’b built on this
plan one within another, whereby forexample,
1t the outer boiler can safelv sustain a press-
ure of ten atmospheres, the inner boiler can,
without being subjected to greater strain than
the former, Sllbt"l.lll a pressare of twenty at-
mospheres.

It it be desired to use the residual gases of
combustion nuder pressures above that of the
atmosphere, the furnace-doors must be closed
tightly with strong fastenings, and the air-sup-
plyf to the fire kept up by a pressure-blower
adapted to the purpose. A safety-valve will
then be necessary in smoke-pipe 4, as well as
one for the boiler. When steam only is used,
and combustion proceedsatatmospheric prebs-
ure, the latter valve will be kept open to con-
vey away the unused smolke. |

Havmﬁ thus fully described my invention,
I claim as new and desire to secure by Let
ters Patent-—

1. The combination, in a boiler, of the shell
a and fire-box o, with anupperand lowersmoke-
chamber, d ¢,connected by flues fand partition
¢, and drmnﬁed within the water-space,soasto
be smwm]dul on all sides by water, subhtan-
tially as shown, and for the purposes speci-
fied.

2. In combination with a boiler constructed

substantially as described, the mixing-pipe 4,
provided with smoke- plpe k and steam-jet [,
arranged substantially as and for the purposeS

_(1@%111)6(1

J. E. CULVER, M. D.

YWitnesses:
C. SEDGWICK,
G1ro. D. WALKER.
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