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~ so as to include in its combustion-chamber or
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- upto its top, thereby transferring the room or
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- motive-boiler, although heated with an infe-
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- my invention, Figure 1 18
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To all whom it may concermn.:

Be it known that I, TOWNSEND POORE, a.
citizen of the United States, residing at Scran-
ton, in the county of Lackawanna and State
of Pennsylvania, have invented a new and Im-
proved Combined IL.ocomotive KFurnace or
Iire-Box and Boiler and Grate Therefor, of
which the following is a specification.

My 1nvention consists, first, in an improved
construction of a locomotive boiler and far-
nace with increased heating-surface by extend-
ing the furnace portion in a forward direction,

fire-room a part of the cylinder which con-
tains the usual tubes or flues, and by S0 re-
ducing the diameter of said flue -cylinder that
the flaes occupy the inner space of the same

space ordinarily allowed for steam from the
cylinder tothe steam room or space of the fur-
nace, and by making a water or steam connec-

tion around the cylinder between it and the ;

furnace or fire-box at the forward end of the
same, and by making a steam or water connec-
tion between the rear portion of the cylinder
and water and steam space above the crown-
sheet of the furnace or fire-box; and, second,
it consists in certain constructions and combi-

nations of parts, as will be hereinafter de-
scribed, and specifically claimed.

The ob_]ects of my invention are, to increase
the direct fire-surface, to decrease the bulk of |
the ¢ylinder, and consequently the top-heavi-
ness of theboiler, while a free escape for steam
is secured, and to produce an eifective loco-

rior quality of fuel, and an improved combined
boiler furnace and grate adapted for burning
culm. -

In the accompanying drawings, illustrating
a cenbral vertical

longitudinal section of the comDbined locomo-
tive fire-box aud. steam-boiler and endless-
chain grate. Fig. 2 is a front view of the
same, portions of the front being broken aw ay
to show the arrangement of the flue-tubes of
the cylindrical portion of the boiler. Figs.
3, 4, 5, and 6 are views of modified construec-

tlons of my invention.

A in the drawings represents the combined
fire-box and boiler, comprising a locomotive

| furnace or fire-box portion, a, with water-

spaces b and b between its Walls and a steam-
dome, a and a cylindrical tubular boiler por-
tion, ¢’ & o , placed below the water-line of the
combined fire- box and boiler, the same having
a water- spaee, b, flue- tubes ¢, and smoke-
chamber «’ leddmg to smoke- stack as shown.
T'he said ﬁre -box, with water-spaces between
its walls, is made with an inereased length—
say 1t 18 ]enﬂ'thened to an extent equal to the

distance meluded between the * * in Fig. 1—

which length may be equal, say, to the pmtlon
a* of the b011e1 which is inclosed by the walls
of the fire-box, as shown.

The cylmdue&l and tubular portion of the
boiler may be about the ordinary length used
on locomotwes of a given size, and it has its
part a* constructed Wlthlll the combustion-
chamber of thefire-box, so asto besurrounded
by the fire of the fur nace, and this portion is
connected to and suspended from the top por-
tion of the fire-box a by means of a short
stout pipe, B, its front open end being con-
nected with the water - space §° and steam
dome «® of the fire-box by means of a circular
cylindrical portion of the combined furnace
water-way, 0. The other portion, «', of the
cylindrieal portion of the combined furnace
or fire-box and boiler is constructed outside

- the fire-box, being fastened thereto, while its

forward end is connected to the smoke-box «’,
or stack of the locomotive. The flue-tubes a,

are extended from rear to front flue- sheets,

one sheet being at the rear end of the part o
of the cylindrical portion of the combined

fire-box and boiler, while the other is near the

smoke-box, as shown

From the drawings it will be seen that the
spaces for containing water to be generated
into-steam are pr ought into the most intimate

and effective relation to the fire for the pro-

duction of steam; also, that the communica-
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tion between one water-space and another 1s

established in a very direct manner, while a
large and free escape for the steam produced
is secured, and at the sametime a very strong

structure produced.
My construction of combined steam-gener-

ating fire-box and boiler gives & combustion-
chamber of extra length, while the cylindrical
tubular portion of the structure may be of
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the length usually adopted for a given-sized
locomotive; and by this means an additional

direct fire-surface from the walls of the fire-
box, and also from the part e* of the cylin-

drieal and tubular portion of the structure, is
secured, thus very greatly increasing the
steam-generating capacity of the combined
locomotive fire-boxand boiler. Furthermore,
by this construction the fire-box, on account
of its great length and the large amount of
fire-surface, 1s adapted for the employment of

an endless traveling chain grate, and the use

of fine fuel, such as culm or siftings of coal.

The most practical way of applying an end-
less-chain grate is to construct the fire-bed of
a series of chains, C, composed of linked
grate-plates ¢, as shown; and when several
chains formed of such plates are adopted, the
chains may be supported on girders in the
same manner as 1s shown and described in my
pending application, No. 162,319, filed April
15,1885, and moved together or separately by
means of spiders D, provided with gear-wheels
d, into which are meshed pinionsd on a square
or other suitable shaft, d>. The pinions &
are loosely fitted on the shaft @, and when
meshed with the wheels d, operate the spiders
connected therewith, and thereby cause the
chains to move slowly, and when it is desired
not to move a certain one of the chains when
the others are moved the pinion belonging
to the spider of the said certain chain is
slipped upon the shaft @, out of range of the
wheel d, as illustrated in Fig. 2. The shaft @2
1s provided with a worm-wheel, E, which is
operated by a worm, ¢, with a crank-handle,
¢’y suitably hung upon the furnace.

For a more particular illustration and de-
seription of the grate C, when made of several
endless chains, reference is here made to my
pending application for a patent, No. 162,319,

filed April 15, 1885.
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It a single endless-chain grate is adopted, it
will be suitably supported by side and central
girders sustained by transverse girders set
into the walls, and the slack of the chain may
be kept up by rollers, as ». | |

The fire-box has an ash-box, as F, below the
portion a* of the cylindrical tubular boiler
portion of the combined fire-box and boiler,
and 1s provided with a door, a°, with a peep-
hole, a', which is covered by a slide, ¢®. The
peep-hole permits observation, and when the
progress of the fire 18 too slow the door can be
opened for regulating the combustion. A
suitable hopper, G, with swinging lid g, is
applied below the door &’ and above that por-
tion of the grate which is outside the fire-boxg,
for the purpose of charging the grate with
fuel. In the sides of the fire-box doors I, for

admitting air and implements for cleaning off
ashes and débris from the grate, may be pro-
vided, and between the upper and lower por-
tions of the endless-chain grate an ash screen
or platform, J, inclined in opposite directions,
may be used, as shown and described in my
aforesald pending application, No. 162,319,

336,430

filed April15,1885. Theremay alsobehinged
plates m n o, for closing the openings or pas-

sages of the fire-box through which the grate
travels.

In the views Figs., 3 and 4 my invention is
shown applied to astraight or wagon-top com-
bined fire-box and boiler, and in Figs. 5and 6
the boiler part a* is shown with a flat bottom.
The flat bottom will give more room between
part a* and the gratethan when parta’is made
cylindrical.

When the boiler is brought into use, the
cylinder 1s filled to the top with water, and in
the fire-box the crown-sheet is covered to a
reasonable depth with water, above which the
steam 1s collected and conducted away from
the dome a°. By this mode the steam is con-
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fined to a comparatively compact space with- 8¢

out decreasing the ordinary steam capacity of

the locomotive. There is comparatively less
cooling-surface than in the ordinary locomo-
tive, and the place where the steam is collect-
ed 18 in the hottest and most effective steam-
producing portion of the boiler and therefore,
the best adapted for this purpose of any other
portion of the whole structure. | |
In all the figures of the drawings my com-
bined fire-box and boiler is represented sup-
ported upon wheels, as in locomotives; but it
may be used without wheels for stationary en-
gines, or for steamboat-engines without es-
sentlally changing the described construction
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and without departing from the principle of 1oc

my invention.

I am aware of the state of the art prior to
my inventions, as indicated by Letters Pat-
ent Nos. 192,725 and 283,672; but in the
former of these the flue-tubes do not extend
any distance into the fire-box or combustion-

IC5

chamber proper of the furnace, and the flue-

sheet 18 at the front of the fire-chamber, and
therefore the length of the combined fire-box
and boiler is muech greater than mine, with
no greater amount of direct fire-surface than

‘1s secured inmy boiler, and, besides this, the

large amount of the rear portion of the tubu-
lar boiler 18 not thrown bodily into the fire-
chamber, as 1n my construction. In thelatter
patent the tubular boiler is not applied longi-
tudinally with the fire-box, and the general
construction and combination is such that an
upright instead of a locomotive combined
fire-box and boiler is produced, wherein the
tubular portion of the structure is transverseto

or at right angles to the sides of the fire-box,

and there Is no practical construction of a tu-
bular cylindrical locomotive-boiler outside the
fire-box, with a large portion of the same di-
rectly thrown in contact with the fire in the
fire-chamber proper, as in my plan.

I alsoam aware of English Patent No. 591
for 1883, wherein the boiler-tubes are extended
into the fire-box, and make no claim to any-
thing claimed in said patent. -

What I claim as my invention is—

1. The combination, with the locomotive-
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boiler furnace having its front portion ex--
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tended, as ab x x, of a cylinder applied partly | # #, flue-cylinder a’ a', steam and water way I0

inside and partly outside the furnace and at-
tached to the front end of the same, below the
water-line, and containing the usunal boiler-
flues, and of suitable water and steam conneec-
tions between the furnace andcylinder, sub-
stantially as and for the purpose deseribed.

2. The combined boiler-furnace comprising

a furnace having the extended front portion,as

d, and steam and water connection B Dbe-
tween the cylinder portion ¢*and the top por-
tion of the furnace, substantially asand for the
purpose deseribed. |
TOWNSEND POORE.
Witnesses: o
J. F. SNYDER,
HENRY JIFEINS,
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