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T'o all whom it may concern:

new and useful Improvement in Boiler and

Other Furnaces; and I do hereby declare
the following to be a full, clear, and exact

description of the same.
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" in boiler and other furnaces so as thereby to

economize in the use of the fuel.
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~ carrying of unburnt products of combus-
tion and smoke from the furnace to the

2
25
. 30
35
40
45
50

55

furnace door opening.

My invention has for its obj ect to provide

for a more complete combustion of the fuel

My invention also provides against any

entry of cold air inte the furnace flues dur-

ing the operation of stoking with the conse-
quent lowering of the temperature and the

flues.

According to my invention the furnace

chamber is covered in by a hood of boiler
plate or other suitable material curving over
its top and extending downward on both
sides at a distance from the walls of the
chamber to leave clear spaces between. ~The
hood also curves down at its back end and
- rests upo

the bridge so as to close the back

of the furnace space.
ash pit is closed by the bridge and the front

end is closed in so as to shut off the supply
of air to beneath the fire bars. The hood 1s

open at its front end and fits around the

for the entry of air, either by forced drait

or otherwise, into the space beneath' the

hood. S |

- In the operation of the furnace the air in-
" troduced into the space above the bars will
pass down through the bars into the ash pit
and then up outside each side of the hood

into the combustion chamber. These cur-

rents of air will thus pass through the fire
- upon the fire bars and carry the heat thereof

through with them to the combustion cham-

ber. Consequently the smoke and other
products given off will be carried through
the burning fuel and thereby completely

consumed. Combined with these means is a
special arrangement and construction of fire
orate by means of which the gases passing
down through the fuel and fire grate are

kept cool in order to prevent their complete

combustion while beneath the grate and
thereby save the grate from the excessive
heat action that would otherwise result from
the combustion of the gases adjacent thereto.

‘the entry of air.
“at the front end.

The back end of the.

Provision 1s made

ent currents of heated air are introduced
into the combustion chamber of the furnace
to mingle with the hot air and gases and

. ~ Means are also provided whereby independ- -
Bt it known that I, Davip JoxEs, subject
- of the King of Great Britain, residing at

Whareora, New Zealand, have invented a

60

other products of combustion given off by

the furnace and cause the complete combus—_ -

tion thereof in such chamber.

- My invention is illustrated in the accom-
‘panying drawings, in I
Figure 1 is a longitudinal section of an
“ordinary-type of boiler fitted with a fur-

which—

- 65

nace constructed according hereto. IFig. 21s

of the fire grate. -

@ represents the ordinary furnace cham- =
ber of tubular form leading into a combus-

tion chamber 5. According to my invention

“a cross section of the furnace taken on the
lines #—a of TFig: 1 and looking to the left
‘thereof. Tig. 8 is a plan of the rear portion
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the furnace chamber has its ash pit ¢ closed

at the rear end by means of a solid bridge &

and also closed at its front end to prevent

&

7 is the hood

and the wall of such chamber. This hood

“at its front-end is fastened on to the inside

An ash door ¢ is provided =
5 the | which is made of semi-cylin-
drical shape and fixed concentrically within
the upper half of the furnace chamber ¢ so
as to leave an annular -space ¢ between it

of the boiler shell and surrounds the fire
door 4. At its back end it slopes downward
and rests upon the bridge ¢. The two bot-

tom edges of the hood are turned inward to

. upon which the fire grate 1s -

 supported. The hood and grate thereby in-
close a fire space within the furnace chamber
“and communicated with through the door .

form ledges. j

Air being prevented from passing through
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the ash pit, the draft for the furnace will
therefore pass in through the furnace door

% along beneath the hood f, down through

the fire grate and up between the hood and
“the wall of the furnace chamber and thence
to the combustion chamber. When therefore

fuel is placed on the grate it will burn

downward, the smoke and other products
being carried down through the fire so as to
be completely consumed, the heat thereof .
being carried up and around the inside of the
furnace chamber to heat it in the usual way.
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~Currents of heated air are led into the

combustion chamber to mingle with the heat

from the furnace and thus aid its combus-

tion. For this purpose pipes k& are led from

the front end of the furnace chamber along

e
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passi g thr

water supply pipe

tarded in

P

sh-pit and then through the

within the a
_Jlldﬂe 7 aﬂu ap 1nto the combugtlm cham-

Her. TFL ¢ flames and heat from the furnace
will act on hhsﬁ pipes so as to heat the air

ough them. The front ends of
these pi ipes may be provided with suitable
dampers b oy means ot which the passage
A1x ‘Ll“‘l"ul oh them may be controlled.

Tn this 11L1*e*1m011 th e ire grate 1s com-
prised of fire bars < of ordinary construc-

tion arranged ,.;11"‘ ~"*11ma,m§? with hollew fire
bars n. These latter bars may be formed

of piping and ave all connected together
1 the manner *‘*71{3?“1’1 i Hig. 3 in order to

obtaln a C{}HEITIL”LO‘“?S water passage through

them from end to end of the furnace. "%
o leads along bLenecath

the fire grate and is connected to the oacL

end of the series of hollow bars . The
front end of suc h series leads away bhrmgh
a pipe p. Thus px G“lsmp 1s made for the

passage of a supply of cold svater thr 011011
the grate fma the hot ¢ gases passing down
betweﬁﬂ the bars I travel over the sur-
qcub ot bhe DALS conta, mzib suchh water and

L]

be i{epu cool by their contact with such.

aces. i hegﬂ gases will thereby be re-
combustion until they reach
tne combustion chamber and mingle with
tire hot air utro ?uc&a threcugh the pipes £Z.
Lthis cooling acticn of the “water passing

SHF
+h Al T

ULLKJ

.tm ough the b ars 18 governed by the rate At

whi (_,h the water 1 E{“l‘eed thy ough them. The

water will be 113 Lud 1 1ts passage to some

extent and may be used as feed water for
the beiler or for any other purpose,
primary cbject however, being to keep the
gases 6001
The grate is Lem trom choking by ar-
1110‘11*10 the gsolid fire bars m so *f*hat they
may roclk on men ledge supports 4, and in
providing means for so recking them. These

means COllS]Sb ot a notched bar » that ieqts
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~worked by the attendant.

upon the pipe o beneath the 'D‘i""lte and 1S
capable of siiding to and fro thereon. The
front end of Lms bar projects through me
front end of the boiler so that 1t may be
| L'he bottom edges
of the fire hars m fit into the ,ﬂ.OLGhG‘;S n
this I:e,»;w 50 that when the bar is reciprocated,
the firve bars will be rocked on their
INgS m,m%, theresy loosen and free the spaces
between them and the fixed hollow bars
from any ashes or other choking matter.
What T do claim as
ctesire to secure by Letters Patent is:—
1. In boiler
bination with a c'yjmdl 1cal furnace box, of

Copies of this _aten*‘s may be obtained_far five cents each, by addressing the ¢
P ay ’

.
OCL

1ts

with the b%wﬂ edges of the 5{”“ orata
“hars and capable oil{“ﬂgu’mdmai 1‘ﬂczpme a5-

bear--

my mvention, and

ancd other furnaces the com-

1,166,811

bridge at the rear end of said

b €
11"1-;"'](1;‘1 1
l{...l....!.t:;*. (ji..

an ash pit, a
ash pit, a hood co acentrically
within gaid furnace box so as o leave ar
annuiar space between its top and sides a“’lr’i
the 1nner wall of Sfurl furnace box, said hoc

bemng siﬁpp%ueu with its lcpuw rear --_.u_d_
upon said bridge and fastened at its for-

T T

vard end to the boi ler s
2. in boiler and other f t s
vinatlon with a cvlindrical ful"ﬂaﬁﬁ DOX, ©
an ash pit, a bri age at th 1 o1 sal
asn Pit, a hood concen
within said furnace box so
F;}ei;weﬁn its {op ﬂ“ld sides, and ¢ :
wall of said faraac ¢ bex, said hood bein
SUPPC ":;Les:] with its 510"'%10 rear end 1 )01
sald bridge, and air sumzﬁfr p]}m Withi
said ash pit extendin g frem the in"""u en
GL oS8 i& ull"il‘m“ pox and through the bridoe
:‘st ear of the ash 3
1 mei and ot
bmmmu with & 4?]11 irical f
an ash pit; a bridge at the
ash pit, a hoeod concentrically
within said furnace box “
space between its top
inner wall of said furance
being supported with its s
n said bridge, and o five
e sides of the hood a
nately M‘raﬂa&:e( sciich an
ald noﬂaw bars !.;:mfm; cezmmteﬂ
3 ntins
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* :Ef:mnacc,a the c*’**“n-
rurnace box, of
rear end of gaid
ATTanNoed
a8 o legve o
R - . 1
; Qlﬂi{:! E.Jl.le

a1 hood

!

at their ends io
a‘tu passage. |

in boiler and other fuimaces ¢
bmmtiun 3 uh 2 @114&11*’*“1 TUrNace
iy asii pit, a bridee at the rea 1
ash pit, a hcod eﬁnbmt 1eally  ax
within said furnace bex so as

ﬁ"-
{uii

space between its top ancd sideg, and the
inner wall of said furnace box, said hood
being supported with 1*‘&' sieping rear ead
upon said brld‘ﬂ and a fire grate supported
by the sideg of the D00 d and composed of
alte zn%ehr arranged schid and hollow grate
bars, said hollow bars beis ¢ connected to-
gether ai thelr ends to form a continuous

A a
tched har

.ﬁ

water passage, J'ﬂd@ 1318

Ing movement.
T testimony **ﬂlemm T have 51{}‘13{
SpPe cification 11 the m‘ﬂbeﬂcb of two subs

DAVID JONEES.
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| mo witnesses.

Witnessges:
. Broors Sarrrs,
K. K. ()OURTNJL :

Comimissioner of Paote: nis,

Wasnington, D. C.”
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