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SPECIFICATION forming part of Letters Patent No. 639,530, dated December 19, 1899,

Application filed Janunary 26, 1899, Serial No. 703,480,

(No model.)

To all whom It may conecern:

Beit known that I, WALTER H. COOK, a citi-
zen of the United States, residing at New Or-
leans, in the parish of Orleans and State of
Louisiana, have invented new and usefui Im-
provements in Steam-Boilers, of which the
followingis a specification. -

This invention relatesto steam- boﬂers, and
has for its objects to provide a fire-tube boiler
soconstructed thata maximum amountof the
water to be heated or converted into steam is
repeatedly exposed to the action of the heat
and produects of combustion, toinsure a rapid
and thorough circulation of the water, and to
simplify, lessen the cost, and increase the ef-
ficiency of this type of steam-boilers gener-
ally.

To these ends my invention consists in the
features and in the construection, combina-
tion, and arrangement of parts hereinafter
described, and particularly pointed out in the
claims following the description,reference be-
ing had to theaccompanyingdrawings, form-
1ng a part of this specification, wherein—

IFigure 1 isalongitudinal vertical sectional
view of a steam-boiler constructed in accord-
ance with my invention. Fig. 2 is a trans-
verse sectional view thereof, taken on the
line 2 2 of Kig. 1. FIig. 3 isa similar view of
a slightly-modified form of boiler.

Referring to the drawings, the numeral 1
indicates the furnace- w.ﬂ,ll of any preferred
construction suitable for the purpose, 2 the
fire-box, and 3 the exit-flue, leadmﬂ' to the
smoke-stack. :

Supported in the furnace-walls is a hori-
zontal-water-and steam drum 4 of ordinary
construction. Pendent fromn the opposite
ends of the drum 4 are water legs or tubes 5
and 6 of unequal length, as clearly shown in
Fig. 1 of the drawings, to the lower ends of
which are connected the opposite ends of a
water-drum 7. The water-drum 7 .is sus-
pended from the upper drum 4 and is en-
tirely supported by the water-legs 5 and 6,
and owing to the unequal length “of said legs
sald drmn 7 will rest in an inelined position.
The drum 7 1s preferably of the form of a cyl-
inder, having a flat top and bottom.

Extending vertically through the drum 7
are numerous fire-tubes 8, the ends of the

tubes being preferably expanded in the flat |

topand bottomof thedrum. Asclearlyshown
in Fig. 1 of the drawings, the fire-tubes Sare
divided into two or more groups or series, in
the present instance three such groups being
shown and respectively indicated by the nu-
merals 9, 10, and 11. That portion of the
drum between the groups 9 and 10 rests di-
rectly over the rear wall 12 of the fire-box,

while a bridge-wall 13 is built in the upper

part of the fmnﬂee directly above that part
of the drum between the groups 10 and 11 of

the fire-tubes. | |
"T'he operation of the boiler is as follows:
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The heat and products of combustion pass.

from the fire up and through the tubes 8 of
the group 9, thence under the drum 4 over to
the upper ends of the tubes of the group 10,
down through said tubes, from whence the
heat and products of combustion pass to the
bottom of the tubes of the group 11, up
through said tubes to the space behind the
bridge-wall and under the rear end of the
drum 4, and finally out through the fiue 3 to
the smoke-stack. Theheatand heated gases
are thus caused to pass back and forth through
the vertical tubes of the water-drum, which
pass transversely through the drum from end
to end of the latter, thus being repeatedly
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brought into contact with every portion of

the water.  The heat and heated gases are
also caused to come in contact with the bot-
tom of the water-and-steam drum 4, By these
means the furnace-gases are thoroughly con-
sumed and caused to give up the greatest pos-
sibleamountof calorie. Owingtotheinclined
position of the drum 7 the forwald group ol

tubes 9 are at the highest point of the drum

and being disposed in the fire-box aresubject-
ed tothe greatest heat. Thereforethese tubes
initiate the circulation of the water, which
passes up through the water-leg 5 into the
upper drum 4 and -from the latter descends
through the water-leg 6 into the lowermost
portion of the drum 7, where, being again
subjected to the furnace heat, it ascends to
the higher end of the drum,a rapid and con-
stant circulation of the water being thus
maintained.

In Fig. 3 I have shown a lower dram 7* as
being of true cylindrical form instead of hav-
ing a flat top and bottom, as before described;
but while said drum is equally as efficient in

Qo0
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some respects it is not so cheaply manufac-
tured, for in order to set the fire-tubes 8" 1n

place it is necessary to bend them at their |

Fat

ends, as clearly shown in Ifig. 3.

Having described my invention,
claim 18—

1. In a steam-boiler, the combination with
an upper horizontal steam-and-water drum,
of a lower inclined water-drum connected at
its opposite ends and wholly supported by

what 1

water-legs pendent from the opposite ends of

the steam and-water drum, said water-legs
being of unequal length, vertical fire-tubes
passing transversely throughsaidlowerdrum,
said tubes being arranged in groups, and ver-
tical fire-walls arranged between the groups
of
drum and operating to cause the heat and
products of commbustion to pass through said
groups of tubes in opposite (111*@(3“011@ s b-
stantially as described.

2. In a steam-boiler, the combination with
an upper horizontal steam-and-water dru m,

fire-tubes alternately above and below the

639,530

of a lower inclined water-drum connected at
its opposite ends and wholly supported by
water-legs pendent from the opposite endsot
the steam-and-water drum, said water-legs
being of unequal length, vertical fire-tubes
passingtransverselythroughsaid lower drum
and arranged in groups, the group at the high
end of the water-drum Dbeing arranged over
the fire-box of the furnace, a bridge-wall at

the rear of the fire-box between the ﬁrst and

adjacent groups of fire-tubes, and a fire-wall
arranged above the water-drum between op-
posite end group and adjacent group of fire-
tubes, substantially as deseribed and for the

purpose specified.
In testimony whereof 1 have heleunte set

my hand in presence of two subscribing wit-
nesses.
WALTER H. COOIL.
Witnesses:

PORTER PARKER,
FeLix J. PUic.
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