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Lo all whom U6 nuay conecer:

Beit known that I, RICHARD SCHULZ, a sub-
ject of the King of Prussia, Emperor of Ger-
many, residing at Berlin, Germany, have in-
vented certain new and useful Improvements
in Water-Tube Boilers; and I do hereby de-
clare the following to be a full; elear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings,and
0 letters of reference marked thereon, which
form a part of this specification.

My invention has relation to steam-boilers,
and more particularly to water-tube boilers

=k

or that type in which upper and lower drums

are connected by series of tubes of compara-
tively small eross-sectional area.

The essential objects of my invention re-
stde in a simplified construction, in the ar-
rangement of the water-tubes relatively to
the drams to insure a constant and rapid cir-
culation of the water from the upper to the
lower drums, and vice versa, and in so arrang-
Ing the water-tubes that this cireunlation is
not interfered with when the boiler is used
tor marine purposes by the rolling of the ship.
T'nese objects I attain by connecting all the
water-tubesrisingfromoneof thelowerdrums
ou one side of the furnace with the upper
Garum below the normal water-level therein,
while the outer series of tubes rising from the
lower drum on the opposite side of the fur-
naceare connected witnh the upperdrum above
the nermal water-level therein, both lower
drums being connected together by horizon-
tal water-legs external to the boiler-shell, so
that the civculation between the upper and
lewer drums is maintained whatever may be
the Inclination of the boiler from a vertical
due to the rolling of a ship. To promote this
circulation, Isoarrange certain series of tubes
as to form flue-walls and cause the products
ol combustion to first flow along and about
tne water-tubes connected with the upper
drum below the water-level therein and con-
necting therewith a lower drum on one side
of the furnace, the produets of combustion be-
ing then caused to flow in a downward direc-
tion along and about those water-tubes also
connected with the upper drum below its wa-
ter-level and connecting therewith the lower

drum on the opposite side of the furnace, the
products of combustion being finally caused
to flow in an upward direction along and
about those tubes connected with the upper
dram above the normal water-level therein

- and also connecting therewith the lower drum

last referred to.-

That my invention may be fully under-
stood, I will describe the same in detail, ref-
erence being had to the accompanying draw-
ings, in which—

Figure 11is a side elevation, and Iig. 2 a
vertical sectional view, of a steam-boiler em-
bodying my invention; and Figs. 3 and 4 are
sectional views illustrating the position of
the water-tube connected withthe upperdrum

relatively to the water-level therein when the

boiler is inclined to one side or the other from
a vertical due to the rolling of the ship carry-
ing such boiler.

Referring to Figs. 1 and 2, S indicates the
boiler-shell, e the turnace-grate, A the upper
drum, and B and C the lower drams, one on
each side of the furnace, connected by a hori-
zoutal water-leg d,external to the hoiler-shell.
T'helower drum B isconnected with the upper
drum A, below the normal water-level therein,
by a series of tubes @, the inner rows of which
are bent inwardly and the outer rows out-
wardly. Theouterand innerrowsof tubes are
s0 constructed and arranged as to form flue-
walls, the inner row from the drum B or from
a point near said drum toward the upper
dram being attenuated to formopeningsa’ for
the circulation of the products of combustion,
sald 1nner row of tubes counstituting one of
the side walls of the combustion-chamber C'.
The lower drum C on the opposite side of the
furnace is connected with drum A,below the
normal water-level therein, by a series of rows
of tubes b, also bent inwardly toward the
combustion - chamber C'. The inner row of
such tubes from the drum C to the point
where they meet the inner rowof tubes a are
also so constructed or arranged as to form a
wall for the opposite side of the combnstion-
chamber C', while above the meeting-point
of saild inner row of tubes b and ¢ said tubes
are attenuated to form openings ¢? for the
circulation of the produects of combustion.
Another series of rows of outwardly - bent

. tubes ¢ also conneet drum C with drum A,
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the inner ones below and the outer ones above
the normal water-level in said drum A. The
outer row of tubes ¢ is arranged to form an
outer flue-wall ¢, said tubes being attenuated
at their upper ends, where they connect with
the drum A, to form passages ¢® for the prod-
uets of combustion, leading into a smoke-
box and thence to the chimney f, the upper
drum A being, as shown, out of line with said
chimney.

An intermediate row of tubes ¢, connect-
ing drums A C, is arranged toform a flue-
wall extending from drum A downwardly to-
ward drum C, the lower part of said tubes
being attenuated to form passages for the
products of combustion.

By means of the deseribed construction and
arrangement of tubes the flow of the products

of combustion is in an alternate upward and

downward direction, as indicated by arrows
in Ifig. 2. |

In the arrancement of water-tubes as de-
seribed the water-tubes ¢ and b, converging
into the combustion-chamber C', are exposed
to the direct action of the products of cotn-
bustion, hence highly heated, and perform
the functions of steam-generators, while the
diverging tubes a and ¢, more remote from
the source of heat-supply, together with the
external water-leg d, perform the function of
circulating-tubes, whereby an energetic cir-
culation is established from the upper dram

“A through diverging tubes ¢, lower drum B,

water-leg d, drum C, and diverging tubes ¢
back to drum A, and this circulation is ma-
terially enhanced by the arrangement of
tubes to form flue-walls and passages, where-
by the products of combustion are caused to
take the course described.

670,085

It will readily be seen that if the boiler 4o

were inclined from a vertical to the left, for
instance, as shown in Fig. 3, by the rolling
of a ship the described cireunlation would not
be interfered with, the direction of flow be-

ing simply reversed—naiely, from drum A

through diverging tubes ¢, drum C to drum
A, and through some or all of the tubes a
back to drum A. If, on the contrary, the
hoiler were inclined in a reverse -direction,
Fig. 4, the circulation would be substantially

the same as if the boiler were in its normal-

horizontal position.

- Having thus deseribed my invention, what
T claim as new therein, and desire to secure
by Letters Patent, 1s— -

A water-tube boiler comprising a fuel-grate,
an upper drum, a lower drum on each side
of the grate, an external water-leg connect-
ing said lower drums, a series of water-tubes
connected to one of said lower drums and to
the upperdrum below the normal water-level
therein, a second series of tubes connected

with the other lower drum, an inner portion

of said tubes connected with the upper drum
below its normal water-level, and an outer
portion connected with said drum above said
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level, the inner tubes of both series converg-

ing to form a combustion-chamber above the
fuel-grate, and the outer tubes of either series
diverging from said chamber, for the purpose
set forth.

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subscribing witnesses.

RICHARD SCHULZ.

YWitnesses: |
MAx. C. STAEHLER,

HENRY HASPER.
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