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UNTTED STATES

PAaTENT OFFICE.

JOHN LYALL, OF GLASGOW, SCOTLAND.

'STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent No. 616 715, dated December 27, 1898,

Application filed December 27, 1897, Serial No, 663,620, (No model.;

To.all whom it may concern:

Be it known that I, JOHN LYALL, engineer,
of 5 Osborne place, Govan, Glasmw Scot-
land, have invented certain new and useful

Improvements in Steam-Generators, (which

have been patented in Great Britain by Let-
ters Patent dated July S, 1892, No. 12,609,) of
which the following is a specification.

T'his invention relates to steam-generators,
and has for its object to provide a water-tube

and fire-tube generator of improved construe-

tion.

In the accompanying drawings, which illus-
trate the invention, Figure 11s a 10n0‘1,tud1nal
vertical section of a modification of the im-
proved steam-generator as adapted for ma-
rine purposes. [Kig.21s partlyan end eleva-
tion and partly an end section, and Fig. 3 a
horizontal section, partly throucrh the Watel-
tubes and partly thwuﬂ'h the ﬁre tubes, of the
same. Fig. 41s a lonﬂ‘ltudmal vertical Sec-
tion of. a double ended marine boiler with a

ber.

The improved steam-generator is composed
of a double shell A A, the interior one, A, of
which constitutes the fm nace or fire-box and
has within it a series of tubes B, extending
from frontto back and communicabing at both
ends with the water-space of the generator.

Theupper portion or fire-tube section of the
generator 1s composed of an ordinary boiler-
drum D, with open-ended fire-tubes I extend-
ing throughout its length, or from the com-
bustion-chamber end to the uptake end. The

boiler-drum is connected to the water-tube

section below through water-legs formed by
the double shell A A’. | |

The interior shell A, forming the furnace
or fire-box, is inclosed by close-fitting outside
rows of water-tubes extending upward from
the fire-bars to the cylindrical shell, as indi-
cated at Iigs. 1, 2, and 3. A plate-casing is
fitted outside this outer row of tubes, and be-

tween the tubes and casing i1s packed non-

At the rearward
end the interior shell or fire-box A is extended
upward to constitute a combustion-chamber
C, like the fire-box of a locomotive-boiler, or,
as shown in Fig. 4, the combustion-chamber
may be formed outside of the boiler proper
and composed of a casing C, lined with fire-
brick. The upper chamber of the interior

water-space dividing the combuqtmn cham-

- shell 1s fitted with

fire-tubes F, extending

from the fire-box to the end of the boiler, and
has a manway at the bottom of the combus—

tion-chamber to afford.access to the furnace
or fire-box and to afford facility for repairing
cleaning, orrenewing the fire-tubes ettendmw
through the 11113(-}1101 shell. The front and
back ends of the exterior shell have a door or
doors H opposite the ends of the water-tubes
for fitting, unfitting, or cleaning the tubes,
the said holes being closed by plugs or caps
of suitable construction screwed in or held
in position by bridgesand screwsand rendered
steam and water tight, coming metal to metal,
or by mdla,-rubber asbestos or other pack-
ing. The side walls of the fuma,ce or lower
p&rt of the marine boiler are composed of
water-tubes B, connected to the water-legs,
as shown at Fws 2 and 3, the tubes being ta-
pered at their ends, which are expanded 1nto
the inner shell A. From the fire-grate the
gagseous products of combustion pass upward
between the tubes B and through the flue-
port Il into the combustion- chamber C, and
thence through the fire-tubes F into the smoke-
box or upt&ke G of the generator.

Themodification shown at Ifig. 4isa double-
ended marine boiler with a Wa,tel-space di-
viding the combustion-chamber;
be formed without the Wa,tel-space the com-
bustion-chamber being in the latter case com-
mon to both ends ot the boiler.

Having now described the invention, what

I claim, and desire to secure by Letters Pat-

ent, 18—

A steam- ﬂ'enelatm composed of a double
shell the 1ntel ior-of which constitutes the fur-
nace or fire-box and is fitted with a series of
water -tubes communicating with a water-
space at both ends, a boiler- drum with open-
ended fire-tubes extending throughout its

length, connected by w atm—lerrg to the water-

bube Section or shell below, and a combustion-
chamber formed within the space at the rear
of the fire-tubes and connected by a flue port
or ports with the furnace-chamber, substan-
tially as deseribed.

Signed at Glasgow, Scotland, this 10th day

of Deeembel 1897. |
| JOHN LYALL.
Witnesses: -
- WALLACE FAIRWEATHER,
. JNO. ARMSTRONG, Junr.
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