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To all whom it may concern:

Be it known that I, ROoBERT R. ZrLL a

citizen of the United States, and a resident of
Baltimore, in the county of Baltimore and
State of Maryland, have invented certain new
and useful Improvements in Sectional Steam-
Boilers; and I do hereby declare that the fol-
lowing is.a full, clear, and exact description of
the invention, which will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawing, which f01ms a part of
this specification.

My invention has relation to improvements
in that class of boilers or steam-generators
which are known as ‘‘sectional boilers’”’ or
“safety-boilers;’’ and it consists in the com-
bination,with the steam-drum and the inclined
water-tubes, of an intermediate drum, which
receives the water carried over by the steam
into the steam-drum, and conducts it back
into the ‘‘headers” or castings, which form
‘the rear water-leg of the boiler, and from
which the water is fed back into the inclined
water-tubes. )

In the accompanying drawing, A denotes
the inclined water-tubes, which are ‘arranged
in two series, the tubes of the lower series, ¢,
communicating at their rear ends with the
headers or boxes which form the water-leg 1,
while the tubes of the upper series, b, are
placed at an incline relative to those of the
lower series and enter with their rear ends
into the collecting-drum D. The front head-
ers or boxes of the two series of inclined wa-
ter-tubes @ and b, which constitute the front

leg, X, communicate with the front end of a

series of horizontal tubes, B, the rear ends of
which are inserted into and secured to the
side of the steam-drum C above the. water-
line. The bottom of the steam-drum O iscon-
nected to the top of the collecting-drum D by
a short tube, I, and the lower end of the rear
water-leg, L, is connected to the usual mud-
drum, M. Suitable partitions extend across
the. entire series of tubes, as usual in steam-
generators of this type, for the purpose of
compelling the flames and products of com-
bustion from the furnace to traverse the en-
tire series of tubes upward, downward, and
again upward before.reaching the flue or
chimney through the aperture ¥, and the fur-
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nace is constructed with the nsual bridge-wall
to deflect the draft up between the tubes.

- The operation of the boiler is as follows:
The two series ¢ and b being filled with wa-
ter, which cireulates as indicated in the ar-
rows, the steam generated therein will as-
cend through the front leg, K, up into the
horizontal tubes B, where it is superheated
before entering the drum €, from which it is
discharged or fed to the cylinders of the en-
gine through the outlet ¢. The water which
is carried over by the steam into the drum C
collects in the bottom of the same, and runs
through tube Edown into the collecting drum
or receiver D, from which it is fed back into
the rear water-leg; L, and into the lower se-
ries, «, of the ineclined water-tubes. As the
uppermost series of inclined tubes, b, connect
with drum D and discharge the hot water into

the same, a constant circulation will be main-

tained, as denoted by the arrows, through
said tubes 0, collecting-drum D, leg I, in-
clined tubes a, and the front leg, K, so that
the water which collects in drum D from the
upper steam-drum, C, is promptly cireulated
through thelowermostseriesof inclined tubes.
It will thus be seen that water cannot collect
indrum D, so as to rise up through the tube E
into the steam-drum C, the steam-drum being
always clear of water and filled with steam
only, regardless of the quantity of condensed
steam or water which is discharged into it
through the superheating- pipes B

Havmg thus deseribed my invention, Iclaim
and desire to secure by Letters Patent of the
United States—

In a sectional steam-boiler, the combination
of thie lower series of inclined water-tubes, @,
upper series of inclined water-tubes, b, hori-
zontal steam-tubes B, water-legs K fmd L,
steam-dram G, conneetmo tube D, and collect-
ing-drum D, connected on one side to the up-
per series of inclined tubes, 2, and at the bot-
tom to the rear water-leg, 1., substantially as
and for the purpose set forth.

In testimony that I claim the foregoing as
my own I' have hereunto affixed my signature
in p1esence of two witnesses.

' ROBERT R. ZELL.
Witnesses:
Wil H. DANEKER,
H. E. FrANZ,
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