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1o wll whony 7t mey concer:

Be it known that I, FERD G. GASCHE, a ¢iti-
zen of the United States, residing at Chicago,
Illinois, have invented certain new and use-
ful Improvements in Vertical Water-Tube

- Boilers, of which the following is a specifica-

pion.

In the drawings, Figure 1 is a vertical sec-
tional elevation of my improved boiler; and
Fig. 2 is a sectional plan view taken in the
line-2 of Fig. 1,looking in the direction of the
ArTOW,

Inmaking myimproved vertical water-tube
boiler I make a combustion-chamber A of a
desired size, provided with grate-bars «, so
that a fire can be maintainedin the combus-
tion-chamber. The wall forming the com-
bustion-chamber may be of any desired con-
struction, but preferably of brick A’, with a
refractory lining ¢’ to enable it to withstand
the heat. I arrange above the combustion-
chamber an annular water-chamber B, pro-
vided with a central opening b of less sec-

tional area than the area of the top of the

combustion-chamber. This annular water-
chamber rests on the top of the combustion-
chamber and preferably upon a ring base-
plate B', as shown in Fig.1. By making the
central opening through the water-chamber
of less sectional area than the area of the top
of the combustion-chamber a throat or dimin-
Ished space is provided through which the
heat, gases, and products of combustion pass
on their way through the boiler. The open-
ingin the water-chamber is preferably formed
by having the inner wall converging in wardly
and upwardly, as shown in Fig. I, so as to
avold objectionable joints or abrupt angles,
which 1s the more desirable, as this part is
exposed to the intense heat of the combus-
tion-chamber. Iarrangeadesired number of
vertical water-tubes C above the annular wa-
ter-chamber, with their lower ends inserted
into a tube-sheet, forming the top of the wa-
ter-chamber. This causes the tubes to com-
municate with the interior of the water-cham-
ber. At a desired distance above the annu-
larwater-chamberTarrangean arch D, formed
of refractory material,which arch is provided
around 1ts periphery with an extending flange
D', provided with holes, throngh which the
water-pipes pass.

I prefer to make this ex-

tending flange of separate pieces, segmental
In form instead of integral with the arch D,
as shown in Fig. 1, which enables me to put
the parts together more readily than if they
were formed of one integral construction. 1
support the arch D on what may be termed
“piers” d, which may be adapted to with-

stand the heat by being formed either of re-

fractory material or by the circulation of wa-
terthrough them,as may be preferred. Above
the arch at a desired distance I arrange an
annular ring E, which extends in from the
outer wall and is provided with holes through
which the water-tubes pass. This annular
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ring 1s also preferably made of segmental

pieces to facilitate the assembling of the parts
together. Abovethe segmental ring I arrange
an annular water and steam chamber . The
bottom of this waterand steam-chamberis pro-
vided with a tube-sheet, into which the upper
ends of the tubes C are inserted, so that they
will communicate with the interior of the
chamber I'. Talsoarrange a number of hori-

zontal tubes I'" across the steam and water

chamber, forming passages or communica-
tions from the exterior to the interior opening
through such chamber. I arrange an arch G

acrosSthe circular opening through the cham-

ber ', as shownin Fig.1. Theannularwater-
chamber B and the annular water and steam
chamber F may be provided with openings,
closed in the usual way and permitting access
to theirinteriors, as shown in Fig. 1. The sur-

‘rounding case orshell H of the boileris formed

of segmental sections, as shown in Ifig. 2, the
interior lining of each section being formed of
refractory material and the outside of metal
plates. To attach these segments together,
angle-irons are employed, as shown in Fig. 2.
Lo effect the attachment, the flanges o and 7/
of the angle-irons are riveted together, with
the plate interposed between them, and the
flanges /* and 7:® are then bolted together.
1'his explanation of the attachment of one
set of angle-irons together will be sufficient
to explain the attachment of all, as they are
alike. By removing the Dbolts any desired
segment of the outer shell or case may be re-
moved, including itslining of refractory ma-
terial, so that a new lining can be provided or
other changes or repairs effected through the

facility of access thus secured. Usual man-
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holes H’ may also be provided, closed in the
usual way to permit access, asshown in Fig. 1.
The outer shell or case is of a size to permit
a desired space between it and the tubes, as
shown in the drawings. That section of the
shell or case which surrounds the annular
water-chamber not being exposed to intense
heat need not be lined with refractory ma-
terial, but may be an annular ring I, of metal,
provided with inwardly-projecting ribs or
brackets 7, as shown in Fig. 1. This section
of the shell or case being open at the top, as
shownin Fig.1, permitssoot or filue-dust which
is precipitated from the gases to be caught
and accumulated withoutinterfering with the
operation of the boiler. Of course it will be
understood that all of the usual incidents and
accessories—such as a feed-water pipe f, a
safety-valve, blow-off pipes, and other simi-
lar details, (not shown)—common to boilers
will be supplied by the constructor.

In operation the heat and gases pass up
from the combustion-chamber through the
contracted throat of the water-chamber,which

causes an intimateand completeintermixture | P

of the air and combustible gases, thus pro-

moting comparatively complete combustion. |

They are then deflected by the arch D and
caused to pass upwardly through the spaces
between the pipes and around the extending
flange, where they are again caused by the an-
nular ring E to be deflected inwardly around

its inner edge, whence they are again caused

to pass outwardly by the arch G and the tube-
sheet of the water and steam chamber If into
the space between such chamber and the outer
shell or case. They then pass through the
horizontal tubes F'into the circular opening

_in the water and steam chamber,and thus up
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through the smoke-stack, as indicated by the
arrows. Such of these pipes as pass through
the steam-space of the chamber serve to su-
perheat the steam more or less as they are
heated by the gases passing through them.
The water in the annular water-chamber be-
coming heated passes up through the tubes
into the water and sleam chamber and being
subjected to heat as it passes up through the
tubesisconverted intosteam,whenceit passes
through the steam-nozzles J and is carried to
the place of use. To permit water from the

the annular water-chamber, I provide a de-
sired number of pipes K, which are prefer-
ably of larger diameter and arranged more re-
mote from the more intensely heated portions
of the boiler than the others, as shown in Fig.
9. This permits a constant circulation ot the
water. - |

What I regard as new, and desire to secure
by Letters Patent, 18— | | |

1. In a vertical water-tube boiler, the com-
bination of a combustion-chamber, an annu-
lar water-tube chamber arranged above the
combustion-chamberand provided with acen-

tral opening of less central area than the area .

 water and steam chamber to pass down into
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of the top of the combustion-chamber, an an-

nular steam and water chamber forming the
top of the boiler provided with a central open-

ing and water-tubes extending transversely
from the outer shell to theinner shell so as to

permit heated gases to pass therethrough and
assist in the generation of steam, and a series
of water-tubes vertically disposed connecting
the lower annular water-chamber and the up-
er water and steam chamber together, sub-
stantially as described. |

bination of a combustion-chamber, an annu-
lar water-chamber arranged above the com-
bustion - chamber
opening of less sectional area than the area of
the top of the combustion-chamber, water-

tubesarranged upon and communicating with
theannular water-chamber, an annular steam

and water chamber arranged above the water-
tubes provided with transverse tubes In 1ts
upper portion and communicating in its lower
portion with the upper ends of the water-
tubes and therethrough with the annular wa-

ter-chamber, and means for deflecting the

cases and products of combustion in a ser-
pentine direction through the spaces between
the water-tubes and into a space from which

they pass through the transverse tubes on

their way toward a point of egress, substan-
tially as described. -

VWitnhesses: .
KPHRAIM BANNING,
TaoMAS B. MCGREGOR.

9 In a vertical water-tube boiler, the com-

provided with a central

FERD G. GASCIIE.
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