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To all whom it may concern:
- Beit known that I, DAVID M. SWAIN, a citi-
zen of the United States of America, residing
at Stillwater, in the county of Washingtonand
5 State of Minnesota, have invented certain new
and useful Improvementsin Steam-Boiler Fuar-
naces; and I do hereby declare the following to
be a full, clear, and exact description of the 1n-
vention, such as will enable others skilled in
1o the art to which it appertains to make and use
the same, reference being had to the accom-
panying drawings, and to letters or figures of
reference marked thereon, which form a part
of this specification. |
The object of the first part of my invention
is to prevent the light materials which are
used for fuel from being lifted from the fur-
nace-bars or the grate and forced against the
ends of the flues and clogging them; and to
20 this end it consists in combining with the fur-
nace a series of movable fingers, bars, rods, or
other equivalent devices arranged within the
furnace and near its forward end, as will be
hereinafter explained.
25 The second part of the invention consists in
arranging a valve or damper in the fiue or
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draft space at the front end of the boiler

adapted to close such space when the engine

is going uphill or downhill, for the purpose
;0 of checking the draft, and thereby reducing
the intensity of the combustion in order to
prevent the burning out of the flues while
they are uncovered at one end by reason of
the inclined position of the boiler.

The third part of the invention consists 1n
so attaching the ash-receptacle, and so shap-
ing and arranging the parts to which it 18 at-
tached that the receptacle shall be formed of
the inner wall of the water-chamber of the
40 boiler, and shall be surrounded with water,

whereby the heat of the metal 1s reduced and
the heat is utilized in the water.

Figure 1 is a side elevation of one of the

boilers, parts of the shell being broken away.

45 Pig. 2 is an end view, partly in section. Iig.

3 is a vertical section on line 2z, I'ig. 1. Fig.

4 is aview of the front end of the fire-box and

ash-pan. Fig. b is a vertical longitudinal sec-

tion of the fire-box part of the boiler, a por-
so tion of the tubular part being shown in eleva-
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tion. Tig. 6 is a detached view of rear verti-

J
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cal plate. TFig. 7 is a detached view of the
front flue-plate. Fig. 8 is a detached view of
the gusset or throat-plate, and Fig. 91s a de-
tached view of the thimble of the ash-hole.

A is the furnace, having a grate of the usual
construction, bars being shown at .

B is the horizontal part of the boiler con-
taining tubes or flues ¢, and carrying a steam-
dome, b. |

C is the smoke-stack communicating with
the smoke-chamber, arranged at the front end
of the tubular part B to receive the products
of combustion which pass through the flues c.

D is a damper hung in the smoke-chamber.
on shaft @, which has its bearings in the walls
of said chambe.. Asshownin the drawings,
this damper is turned up into a vertical posi-
tion above its shaft d, thus permitting a free
passage of the products of combustion through
the flues ¢, the smoke-chamber, and thence
out through the smoke-stack C; but when
the engine is moving up or down an incline
the damper may be swung down info the po-
sition indicated in dotted lines, Figs. 1 and 3, 7
and thus made to substantially close the front
ends of the upper rows of flues, so as to greatly
reduce the draft and intensity of combustion
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within these flues, thereby preventing them

from becoming unduly heated at their ex- 8o
posed end; as they would otherwise become
when in an inclined position with their ends
uncovered by water. TUnder some circum-
stances it is not desirable to entirely shut off
the draft through any of the flues, but to 85
oraduate the shutting off or closing of the flues
from the upper ones downward,it being never,
under ordinary circumstances, necessary to
shut off the draft through the lower ones at
all; hence the damper D is hinged on a line
immediately above the flues, so as to swing
outward and downward, and thus the closing

QO

of the upper flues may be effected to any de-

sired degree. As the damper is laid 1n one
piece and hinged in the manner described, 1t
can be operated by a far simpler method than
that which has been necessary with the shut-
off mechanism heretofore used.

[ am aware that with stationary boilers use
has been made of a sliding damper arranged
to almost entirely shut off some of the fiues
without partially shutting off the dratt through
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those below; and also aware
siat-like ﬂ*uldes have been employed with lo-
comotives to gulde the currents to a central
point, and I do not claim such constructions.
It will be observed that this damper does not
cover the ends of the lower row of flues, and
that, therefore, sufficient draft is kept up to
maintain eombuqtlou of the fuel within the
furnace.

In g, 51 have represented a weighted
arm or counterpoise, I, secured to shaft d by
set-screw ¢, and adapted to retain the damper
D 1n the position shown in full lines, so that
1t will not be subject to casual displacement
in any position which the boiler will assume
under ordinary circumstances; but I do not
wish to be limited to the use ot such counter-
poise or weighted arm, as I may employ some
other contrivance for moving the damper or
for retaining 1t in its uprwht position.

T is the ash. receptacle. 1t is arranged be-
low the furnace-grate,and is provided with an
opening, f, at its for ward end, through which
the ashe% and cinders may be dIS(“halfjetl by
means of a rake or hoe, (. This ash-recep-
tacle 1s formed within the body of the water-
chamber of the boiler. The outer wall or
shell of the boiler or water-chamber has the
opening J formed therein, said wall or shell
extending entirely around said opening. The
inner wall of the furnace 1s composed of sheet
M, which 1s bent into the form of a tube hav-
ing a flat top, parallel straight sides, and
carved bottom,the front flne- phlte L, g, 7,
and rear vertical plate, N, Fig. 6. Ly an
examination cf these ﬁgures it will be seen
that the plate N has its outer edge turned in-
wardly, forming a. circumferential - flange, n,
the edne which surrounds the opening O bei ng
turneu outwardly to form a tlange, '
flue-plate I, has its outer edge tumed out-
wardly to form a lange, 2. A portion of its
lower end is also ,sw"wed mto a flange, I, to
receive a thimble or tubular extension, 7,
which 18 riveted therecto.

The throat-plate or gusset I?, in addition to
the usual flanges 9" p* is provided near its
lower end with an outwardly - projecting
flange, p, (see Ifigs. 5 and S,) to which the
outer end of the thlmble or tube section ' is
riveted, thus forming an ash-hole, through
which the ashes may be discharged from the
ash - receptacle below the nmte bars. The
outer shell or jacket of the fle box portion of
the boller extends entirely around the boiler,
and 18 riveted ab 1ts rear edge to the inwardly
projecting fiange 7 of phte N, and 1s at 1las
front edge riveted to the shell of the boiler
and t0 the flange p” of the gusset P. Within
the turnace are a series of vibrating rods or
fingers, H, pivoted at their up per euds upon
a tr ANSVerse rod, #,which in turn is supported
from the ~wall of the furnace by means of
brackets or ears ¢, one ear being 1)referably
employed at each end of the rod; or a grate

or a perforated sheet of metal may be used in
place of the independently-vibrating arms H, |

that adjustable |

Thb |
i construction,broadly;

said plate or grate being hinged by its uppet’
edge at some convenient point to the inner
wall of the fire-box. It will be readily seen
from an Inspection of the drawings that such
fingers, grating, or plate will prevent light
fuel—such as straw-—{rom being carried by
the draft against the rear open ends of the
flues, and thereby prevent any undune checlk-
ing of the draft, as I have found that without
such device loose straw will sometimes be
forced against the flues and close or partially
close them, such closing reducing materially
the effectiveness of the boiler. Some of the
smaller and lighter pieces of the burning
straw will almost necessarily pass the fingers
and bars and accumulate more or less between
sald fingers and theboiler-sheet. By my con-
struction such accumulation of refuse can be
readily removed at any time by vibrating or
moving the fingers, pullmﬂ them outward 3)
littie at the lower endq the hinged connection
at the upper ends peumtlmn this movement.

I am aware that water-tubes have been rig-
1dly and permanently attached in front of the

- ends of the flues, and also aware that station-

ary rods have been used at the inner or farther
end of the fire-flue in return-flue boilers, and
I do not claim such constructions; but by
situating the fingers at the furnace end of the
boiler I prevent the straw from being carried
inward by the strong blast, and by attqchnm
them in the manner tlmt I have shown upon @
hinging rod they can be readily detached at
any tlme if such detaching is rendered nec-
essary, either by the burning out of the fingers

or in-order that the coal-or other heavy fael

can be used instead of straw. |

I am aware that it is old to surround the
fire-boxes and ash-pans of steam-boilers by a
water-jacket, and hence do not claim such a
but I believe a furnace-
chamber constructed of the parts which I have
described possesses advantages which are not
incident to any other construction of which T
am aware. |

What I claim is—

1. In a boiler-furnace for burning light fuel, '

the combination, with the flues ¢ and the fur-
nace, of a series of movable fingers or Dars
between the grate and the furnace end of the
flues, substfmtnlly as set forth.

2. In a steam-boiler, the combination of the
1nner tubular sheet, "\I the flue-plate 1., pro-
vided with ﬂfmf:res [ Z the gusset Or thrmt
plate P, provlded with ﬂwnﬂ‘es p P 'md the
thimble [, the rear flanged plate, N n %/, and
the outer shell or _]'lcket (), whereby there is
formed an ash-receptacle provided with a front
opening for the discharge of ashes, the tubu-
lar wall of which, tOG'ether with the bottom of
the ash-pan, m‘Ly be surrounded with water,
Substantlally as set forth.

In testimony whereof I affix my signature in
presence of two witnesses.

Witnesses: DAVID M.

H. J. CHAMBERS,
W. 8. GOODHUE.

SYWAIN.
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