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-To all whom it may concern:

Be it known that I, JAMES GARDEN, of the
city of Portland, in the cotinty of Multnomah
and State of Oregon, have.invented certain
new and useful Improvementsin Furnaces,
(for which I have obtained a patent of Great
Britain, No. 4,367, dated February 28,1895,) of
which the following is a full, clear, and exact
description, reference being had totheaccom-
panyingdrawings,forming a part of this speci-
fication, in which corresponding letters of ref-
erence in the different figures indicate like
parts.

The primary obJect of my invention is to so
construct a furnace, in combination with an
underfeed mechanical stoker, that the air
may be supplied to the furnace at the point
of combustion, while at the same time the

gases formed may be prevented from return-.
ing or escaping otherwise than through the

flue or stack designed therefor.

To these ends my invention consists in the
combination of elements hereinafter more
particularly deseribed and definitely claimed.

In the drawings, Figure 1 is a longitudinal
vertical sectional view of a furnace embody-
ing the features of myinvention. Fig.2isa
transverse vertical sectional view of said far-
nace, taken upon the line 2 2, Fig. 1. Fig.
3 is.an enlarged plan viewin detail of a dead-
plate employed in said furnace. Fig. 4is'a
side view of the same; and Fig. 5isa trans-
verse sectional view thereof.

Referring to the drawings, a, Figs. 1 and 2,
represents What is commonly known as a
“water-leg” boiler, to which is applied my
improved furnace, having the usual fire-box
b. In front of the furnace and. beneath the
fire-level is placed a feeding-ram ¢, Fig. 1,
which consists of the usual plunger or pusher
d,inclosed within a suitable cylinder and con-
nected by means of a rod, as shown, with a
steam-piston or other suitable means for re-
ciprocating the same. A hopper ¢ is placed
above and in communication with the cylin-
der or fuel-conduit f. That portion f' of the
fuel-conduit which is within the furnace is
preferably of a concave or trough shape in
cross-section and is extended back through
the middle of the fire-box to a point at or near
the rear of the latter. The fuel-conduit, for

which I make no claim, may be made of cast-
iron, fire-brick or other suitable material.
Upon each side of the fuel-conduit is an

air-chamber ¢, (better shown in Fig. 2,) the 55

two uniting at the front in a common pas-
sage-way j, which-is connected in turn with a
suitable fan orair-compressor. Openingsare
formed in the top of the casing, into which

arefitted a series of removable twyersk, leav- 60

ing an outlet-opening 7', the construction of
which and the manner of securing the same
in place are well known: By means-of this
device air may be forced into and thoroughly

mixed with the fresh fuel at the point of com- 65

bustion.

Astheairis.forced into the furnace through
the means described a back or downward
pressure is produced which is sufficient to
force the air and gas downwardly through
the ordinary grate helebofme employed and
thence into the furnace- -room. This objec-
tionable feature often becomes so serious as

“to destroy the grate-bars in a few moments,

7°‘

besides causing the escape of the noxious 75

gases in such a way as to cause inconven-
ience if not positive injury to the attendants.
In order to obviate this objection, I have in
my improved construction dispensed with the

usual grate, and in lien thereof I have sealed 8o

or closed the space occupied thereby prefer-
ably by placing upon each side of the twyers
a dead-plate [,of cast-iron, which is supported
upon suitable flanges or lugs in such manner

as to enable it to be readily removed. Kach 85

dead-plate is provided with ribs !’ ?, which
serve to strengthen the plate, while those
upon the top permit a sufficient amount of
ashes toaccumulate to protect the plates from
the heat of the furnace.
able doors in the frontof the furnace upon a
level with the-dead-plates the ashes may be
readily removed.

In lieu of the cast-metal dead-plates the

By means of suit- go

bottom of the furnace may be built up solidly g5

with fire-brick, except the air-passages lead-
ing to the twyers, thus leaving no opening
corresponding to the usual ash-pit beneath;
but I prefer the construection shown, as it may
the more readily be repaired.

As aresult of the eonstruction described, it
will be observed that the flat ledge or shelf

100
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is formed upon each side of the conduit cor-
responding to theordinary grate-surface over

" which the fuel spreads as it is fed into the

conduit, and as sufficient air is admitted
through the twyers to support combustion the
fuel is not only entirely consumed, but as no
air is admitted in the nsuval way through the

- front of the furnace the fire may be more pel-

IO

15

- 20

fectly controlled.

Ihave found in practice that by closingthe
furnaceto the admission of air except through
the twyers the most samsfaetm y results may
be obtained. :

My improved dev1ce is espeually apphcable

to marine work, and may be used to excellent
advantage by sealmd the front of the furnace |
~and: employlng an’. oy erblast in connectlonr

therewmh S
Having - thus deserlbed my 1nvent1on I
clalm-—‘ :

1D A sealed or Glateless underfeed- furnace‘
_in-which is combmed a fuel-conduit adapted |

. "to feed “the fuel from beneath, méans- for
. introducing -the fuel thereto, air- openings

  25

within.or'in operative proximity to said con-

. -duit, means for forcing air into the furnace | - .~
throuvh said:openings, laterally-projecting |-
I sealed or air-tight.ledges over which the fuel
may spread and be consumed when forced up-

ﬁmrdly thryough the conduit, and means for 3o' ,

preventing the admission of air except
through said air-openings within or adjacent
tothe conduit, whereby air may be introduced
under pressure, a backflow of gases prevent-
ed and combustion insured, substantlally as

_described..

2. The combination with a furnace of the

.class deseribed, ‘of an underfeed- conduit,

means for mtroducmfr fuel thereto, means for
introducing a blast of air to openings adjacent

1tothe conduit and dead-plates forming later-
.ally-projecting-air-tight ledges for the recep-
“tion and support of the fuel substantlally as

set forth.
3.-The combmatlon with a fumace, of an
underfeed - conduit, “means for introducing

fuel thereto, means for introducing a blast of

air to openings adjacent to the conduit, the

.| bottom of said furnace being: entlrely closed
‘ ad,]aeent to the sides of said conduit. -

In testnmony -whereof I have swned this
speelﬁcatlon in the presence of two subscrlb-
ing w1tnesses, thls 14th day of: October, 1894.

J AMES GARDEN

Wltnesses S .
SDeHL: I‘LETCHER,
I‘LORENCE KING
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