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| -10 all whom it MAY CONCErn :

Be it known that I, EZrA \V VANDUZEN a-

citizen of the United- Statesz,, and a resident of

Newportf, in the connty of Oempbell and State
of Kentuekv have invented certain new and

- useful Implovements in Boiler- Fumaces, of

‘which the following is a specification.
My invention relates to an lmprevemenb in |
| | | farnace Wlthm the arch Gr one form repre- 6o -

. boiler-furnaces.

- IO

-1he object of my mventlon 1S to prevent

smoke in the burving of soft bitnminous coal

by providing a thick bridge-wall at the rear of

- the grate-bars, through which bridge-wall an

~arch is sprang, with its bottom inclining up-
ward from the grate-bars proper, and the arch

rs

itself furnishing a supplemental fire-chamber,

through which the products of combusmon

ber in the rear thereof, Air is promded by

several methods to support combustion in the
‘arch and rear fire- chamber, all of which will
be fully explained in the deserlptlon of the ac-

companying dlewmﬂn, makmn* a part of thlS
specification. o
Iigure 1 is longltudmal ceutl al vertlcal

"_'eectmn embodying my improvement. Fig, 2

1s a front elevation on line z x, Fig. 1. -FHig, d_'
1s a-section on line y 4, Fig, 1. Fig, 4 is a sec-
‘tional plan of the interior of the bridge-wall

on line z x, Fig. 3. ‘Fig. 5 shows a DJOdlﬁOd

. 1must pass, and become heated and consamed |
either in the arch or in the combustion-cham-

. tion of the bottom of the furnace under the
- _ arch. Tig.6is a plan of one form of the bot-
. -tomof the furnace under the arch; I‘icrs 7 and

35 &, other modifications of the same,

A represents an ordinary boilers B, the or-

- '.:'dlnerv furnace- chamber, C, the gmte bars,

- rest.
40

45

and- D a cross- plece ol whmh the grate-bars

E represeuts a brid; ﬂ‘e wall pmjectmﬂ up to
the boiler in rear of Lhe grate-bar C,
G represents an arch sprung from the rear

. ber G. It is madeinclining upward from the
front of the arch for two reason: first, tocon-

" tract the arch at the rear to insure a more per-

- fect- combustion .of the: gases, and, second, to

50

keep the area of the arch at its rearthe same y
30 as not te be obstructed by cmders and ashes |

 ofthe grate-bars C, and extending through the,
wall B B, formmn' a secondary furnace. -
H repreeent% the bottom of the arch-cham-

accumulating in the rear. This grate- sarface.
‘18 perforated or made with openings.through
it,and with an air-space, I, underneath to keep

the plate from becemmg too bighly heated, s¢

and to supply air to that part of the combus- |
tion-chamberwithin the arch (G wherethe coked

3eoal is conbumed

sented by H in Figs. 5 and 7. Figs. 4 and 6

show a perforated metal plate used in lien of
the bars H, and Iig. 8 shows ordinary grate-
bars, Whlch may be used instead of the ferms

shown in Fig. 5 or 6. - 63

In order to more perfectly suppl,y air to the .
cembustlon chamber, I make the bridge-wall
E hollow or with Openmgs K, which openings
communicate with registers L below the fur-
nace - chamber for supplg ing any . desired 7o
amount of air. e

In order to heat the air. befere admlttmn 1(:
to the arch-chamber G, I provide brick peste'
or winding mr-paseeﬂ*eb through the hollow

bridge-wall E to check the too rapld passage 7 o

of the air which enters the arch G through
openings o0 on either side of the arch.

A very important result is obtained by hav-
ing the bottom of the arch G inclined upward

toward the rear. It prevents the coal and in- 80

candescent fuel from working backward to ob-
struct the flue. It preserves the flue-area the

‘same and allows the fuel to be stirred, carry-

ing the ashes through the grate, and causes the .
fuel to incline toward the furnace. By mak- 8¢

‘ing the bridge-wall E hollow Itprevents atoo
'- hlgh heatmg of the wall forming the arch,

which prevents a too high degree of heat te |
the wall and that pertmn of the boiler overit.
Other forms of making hollow walls each go

‘side of the arch G may be employed instead of

the form here shown. A steam or air blast

may be empleyed to increase the dmft lt de-
sired.

S represents orifices plerced in a ledge at g5
the rear of plate or gratebars H to admit air
into the rear chamber, M, to furnish oxygen to

| support combustion:

- I eclaim— - S __
- 1. A boiler-furnace composed eubsﬂ:entleﬂy 1O
of the furnace-chamber B and the secondary
furnaceG, ﬁ:n med mthm the archof the bmd ge- -
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| sciibed.
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air-spaces I underneath said grate-bars; sub-
stantially as desecribed. |

2. In a boiler-furnace, a secondary turnace,

G-, formed in the hollow bridge-wall, which 1s
provided with air-openings e, and the perio-
rated plate or grate bars H, substantially as (e-

3. In a boiler-furnace, the bridge-wall E,
provided with the register L and air-passages

e, conveying air into the secondary furnace &, |

substantially as deseribed. - - |
4. In a boiler-furnace, the combination of the

furnace B, the grate, the bridge-wall at the

wall, .and provided with the grate-bars H and | rear of the grate, constructed whith the arched rvg

chamber G, the grate H, forming a bottom to
the arched chamber, which inclines upward
from front to rear, the perforated ledge under

the rear elevated end of the grate H, and the
air-space I under the latter, substantially as 2o
described. | | - |
In testimotiy whereof I have hereunto set my
hand in the presence of two subseribing wit-
nesses. ' -
EZRA W. YANDUZEN,
Witnesses: |
JNO. Ii. JONES,
J, H, CHARLES SMITH.
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