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To all whom it may concermn:

'~ Beit known that I, JAMES GARDEN of the'
~ ecity of Portland, in the cotinty of Multnomah
~and State of Oreﬂ'on ‘have.invented certain

5 new and useful Improvements in Furnaces,

(for which I have obtained a pa,tent of Great .
~ Britain, No.4,367,dated February 28,1893,) of

~ which the followmo* 1S a full oleel a,nd exact

desorlptlon referenee being had to the. accom-
10 panyingdrawings, forming a part of this speci-
 fication,in which corresponding letters of ref- |

~erence in ‘the dlfferent ﬁﬂ'ules mdloete hke
pa,rts | | |

of combustion, while at the same time the

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

flue or stack deS'lgned therefor.

- T'o these ends my invention oonmsts in the |
combination of elements hereinafter more

particularly deseribed and definitely claimed.
25

ing the features of myinvention. Fig.2isa
tra,nsverse vertical sectional view of sald fur-
nace, taken upon the line 2 2, Fig. 1. Fig.

_ 30 3 is-an enlarged plan viewin detell of a deed-}

plate employed in said furnace.  Fig. 4 is'a

side view of the same; and Fig. 5 1s a tmns—"

verse sectional view thereof

Referring to the drawings, a, Figs. 1 and 2 ,

35 represents Whet 18 commonly known as a

‘“water-leg” boiler, to which is apphed my

improved fumeoe, havmﬂ' the usual fire-box
b. In front of the furnace and beneath the
fire-level is placed a feeding-ram ¢, Fig. 1,
40 which consists of the usual plunﬂ*er or pushe1

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 e is placed

45 above and In communication with the cylin-
der or fuel-conduit f That portion ' 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

- 50 the middle of the fire-box to a point at or near

The fuel-conduit, for |

the rear of the latter.

The prlmery ob,]eot of my mventlon i to eo-‘
I 5 construet a furnace, in combination with an
 underfeed mechanical stoker, that the air
may be supplied to the furnace at the point ;

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

In the drawings, Figure 1 is a longitudinal
vertical sectional view of a furnace embody-'

air-chamber 7, (better shown in Fig. 2,) the

Openings are

are fitted a series of removeble twyers k&, leav-

| which I make no.claim, ma} be made of cast-
.1ron fire-brick or other suitable material.
Upon each side of the fuel-conduit is an

ing an outlet—ooenmw 7, the oonstluotlon of

whloh and the manner of secur ing the same
in place are well known.
device air may be forced into and thoroughly
mixed w1th the f1 esh f uel at the pomt of com:

bustion.

As the airis f01 oed mto the furnace thl ough

-By means of this

65

the means deseribed a back or downward' |

pressure is produced which is sufficient to

force the air and gas downwardly through
the ordinary grate hel etofore employed end_
| thenee into the furnace-room. This objec-

o

tionable feature often becomes so serious as

besides causing the escape of the .noxious
gases in such a way as to cause inconven-

75

ienceif not positive injury to the attendants. |

In order to obviate this objection, I have in

usual grate, and in lieu thereof I have sealed
or closed the space occupied thereby prefer-

‘my improved construction dispensed with the -

30

ably by placing upon each side of the twyers

a dead-plate [,of cast-iron, which is supported

upon suitable flanges or Iu gs in such manner

as to enable it to be 1eed11y removed. KEach

dead-plate is provided with ribs 7’ 73, which
serve to strengthen the plate, Whﬂe those
upon the top permit a sufficient amount of
ashestoacecumaulate to protect the plates from
the heat of the furnace. By means of suit-
able doors in the front of the furnace upon a
level with the dead-plates the ashes may be
readily removed.

In lieu of the cast-metal dead-plates the
bottom of the furnace may be built up solidly

with fire-brick,-except the air-passages lead-
ing to the tﬁyels thus leaving no opening

corresponding to the usual ash- -pit beneath;

but I prefer the construction shown, as 1t may
the more readily be repaired.

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

go

05

100

_ 55
two uniting at the front in & common pas- | |
sage-way 4, “which 1 is connected in turn with a
‘suitable fan or air-compressor.

formed in the top of the casing, into which o
6o

unt'=




. IO

- fuel is not only entirely consumed, but as no

is formed upon each side of the conduit (3012-"
responding to the ordinary grate-surface over |

 which the fuel spreads as 1t is fed into the
,condmt and as sufficient air is admitted

thron n'h the twyers to support combustion the

" air is admitted in the nsual way through the

- front of the furnace the fire may be more per '

 feoctly controlled.

IThave foundin pra,ctlee that by closmﬂ the‘ |
furnaceto the admission of airexcept throu gh
~the twyers the m()st sa,tlsfaetm y results may

be obtamed -

My 1mpr0ved dewce is espeually applwable,
to marine work, and may be used to excellent’
- advantage by Sealmcr the front of the furnace |

~and. employm g an’ overblaet 11:1 connectlon:-

o L _'_therewmh

,-;"'underfeed conduit,

'ad;]aeent to the mdes of sald condmt

to. the conduit, whereby air may be introduced

under pressure,-a backflow of gases prevent-
ed and combusmon msured substantlally as
.h,descrlbed | |
- .2, The combmatlon W1th a fumace of the
.- cla,ss deseribed, of an underfeed- conduit,
~“means for 1ntroducmﬂ' fuel thereto, means for
introducing a blast of air to openings adjacent
“+tothe condmt and dead- plates forming later-
-1.ally-projecting air-tight ledges for the recep-

| tion and support of the fuel substantlally as
set forth. --

3. The eombmatlon w1bh a furnace of an

J AMES GARDEN

Wltnesses . SR
D H. I‘LETCHER, ey
I‘LORENCE KING

_ ‘means for 1ntr0ducmﬂ'._ -
| SR e .fifuel thereto, means for introducing a blast of
"Having - thus descnbed my mventlon I
-clmm-—-*:; o
Cae 1A sealed or ﬂ'rateless underfeed furna,ce”__ |
o ine which is combmed a fuel-conduit adapted:
.. to feed the fuel from beneath, means: for.
*1ntroducmfr the fuel thereto, air - -openings’
Ll 28
S - duity means for foreing |
R :f'l-.;f--'.‘-.'i;":_“".*-nfthrou0'11 said: ‘openings, ]aterally—pro,]ectmg‘-__!
el - sealed or air-tight ledges over which the fuel |
| may spread and be eonsumed when forced 11p-__-' ;

--W'erly Lhr un*h the condmt and means for 30
preventing the admission. of -air except
‘through said. air-openings within or adjacent

35

4.0'

L 45
: | air to opemnﬂ's ad,]acent to the condult the__ R

- 50

. i testlmony whereof T have swued thls -
speelﬁeatmn inthe presence of two subserlb-—
:mfr W1tnesses, thIS 14th day of October 1894
within or in-operative proximity to said con- |’ St

g air into the furnace:-_-
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