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PATENTFFICE@ -

LEVI STEVENS OF WASHINGTON DISTRIOT OF COLUMBIA

*_'IMPROVEM ENT IN APPARATUS FOR BURNING COAL IN BOILER- FURNACES -

Speelﬁeatlon formmg part of Lettcrs Patent No. 153 990, da,ted August 11, 1874 spphe&tlon ﬁled
. - - | J uly 15 1873.

:To all whom it moy concern: |
- Beit known that I, LEVI STEVENS, of Wash

trict of Columbia, have. 1nvonted certain Im-
provements in Apperetus for Burning Coal in
Boiler-Furnaces, &c., of which the following
1s a sPeclhcatlon X

“ Myinvention relates to the utlllz&tlon of fuel
in boiler-furnaces;.
from the fire- eha,mber a portion of the gases
produced by combustion of the fuel therein,
and so combining the same with steam as to
~decompose the Jatter, thus produomg an 1n-
- Hlammable gas, which Wlth air is then injected
~ nto the fire-chamber, and thereby effecting a

moré thorough ut1llz&tlon of the fuel and its-

| products as hereinafter more fully desecribed.
| F1gure 1 1s a top-plan view, Fig 2 a side ele-

V&thIl, and Iig. 3 a front end view, of a fur- |
nace-grate with devices applied for ¢ earrying
Kigs. 4, 5, 6, and

7 represent hollow perforated gr&te b&fs and

out my method or process.

frame, which may also be used.
It is well known that the fuel used in fur-

naces is not fully utilized, the best practical

results yet attained fellmg far short of the
theoretical results, due from the amount of
fuel used in any given case. Many plans have

been devised to obviate this waste of fuel, but
as yet without aooomplxshmg the desn:ed re-
sult. - After many experiments I liave devised
- amethod or plan: by which I am enabled to
- produce greatly 1mproved results in this direc-
My method, briefly stated, is to take di-

rect from the fire- ohember of a furoaee a por-

tion of the gases of combustion at a high heat,
and mingle them with steam also highly heoted
S0 as to decompose the steam,and. thereby form.:__
an Inflammable gas, and then to inject thls_gi |
gas, together with atmosphemo air, back into
“the fire-chamber, where it will come in contact

~ with the fuel on the grate, so as to produce a

more perfect combustion of the same, and also |
the union of these at this high temperature
‘the steam is decomposed and an inflammable
gas 18 produeed ‘which bemg injected under
{ the grate passes up through the fuel thereon,

of the escaping gases. Asis obvmus there
are many ways in which this may be done.

I will, however, proceed to descmbe one means-

- of oerrymg out the process.
- Intheaccompanying drawings, A represeots
an ordinary furnace- grate, with a roasting or

coking hearth, B,-at its front end, though this |

~latterisnot essenmel Ateach slde of the ash-

‘2, and by the dotted lines in. Flg

~and it consists in tekmg' front of the.grate, near each corner, I place a

from the burning fuel into them, where s

. K p1t under the grate, 1sarrangedevertloaﬂ plate,
. -, Flgs 2 and 3, whlch forms a narrow cham-
ington, in the eounty of W&shmﬂ‘ton and Dis- |

ber or space, extendmn* from the front along
each side of the ash- plt to the rear, within
which I locate a tube, ¥, the rear end of which

‘opens through the pla,te C under the grate,

about midway of its length, as shown in Fig.
1. At the

vertical tube, D, the upper end belng left open
for the entrenee of the hot gases from the fire,

‘these tubes extending through the hearth B
‘into the chambers alongside of the ash-pit be-
low, as shown in Figs. 2 and-3, and having a

: smeller tube or nozzle, 4, extendmg from their
rear sides into the open mouths of the side
| tubes E.  Steam is taken from the boiler (not
shown) bv a pipe, G, which conducts it into

the rear end of superheeters F, arranged one
along each side'of the grate, and from whence

it passes in ahighly-heated stste through pipes

H at the front end, these pipes H being car- -
| ried down into the S1de ohembers and termi-
nating each with a nozzle, 1, I;hat ‘enters the

tube D in line with the tube a and the larger
tube E, as shown in Fig. 2, therebeing an open
space left around the nozzle 1 for the entrance
of air into tube D, as shown in Fig. 3.  Inlike
manner a space 1s left around the tube 0T ROZ-

zle a, where it enters the mouth of tube L, for

the admlsslon of still more air.
With' this arrangement of dev'lces which

| can be easily applied to existing foma,ees, the
operation is as follows: The fire is started in
the usual manner, and as soon as steam is gen-
erated in the. boﬂer it enters or is admitted to -
‘the supelheeters and as it escapes through
‘the nozzles ¢ into the tubes E it creates a vac-
uum in the tubes D, thereby drawing the gases._ S

gases, at a temperature of about 1 000° Fahr-
enheit, are brought into direct oontaot with the
stva?:z—lm,l at a temperature of about 600°. By

and materially assists in its combustion, and
also of the gases which pass from the fire- eham-.
ber back under the boiler. As previously ex-

plained, air 1s dra,wn in by the steam-jet, and
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mingled with the steam and ‘gases from .the
fire-chamber to aid in combustion; and, if de-
sired, air may also be admitted into the ash-
pit at the front, as usual, though I generally
keep 1t closed. The steam-jet creates a strong
blast, and does away with the necessity of

blowers; and when everything is perfeectly ar- -

ranged the combustion is rendered so perfect
that there is but little, if any, smoke or gases
escaping from the furnace, and hence there is
but little, if any, necessity for a smoke-stack.

By using the hollow perforated grate-bars

and frame represented in the drawings, and
passing the inflammable gas into and through
them, it can be applied very uniformly over

‘theentiresurface of the grate, and thus brought
more intimately into contact with the fuel and
gases 1n the fire-chamber.

While.the foregoing is one plan of device,
and a very simple and efficient one, of ecarry-
ing out and applying my method of utilizing
tuel, more especially as applied to furnaces al-
ready built, I would remark that the devices
may be modified or changed in many ways
without affecting the principle. It is not ab-
solutely necessary to pass the steam through
superheaters, provided the gases taken from
the fire-chamber are at a sufficiently high tem-

perature when brought into contact with the

steam to decompose the latter and produce
‘the inflammable gas. -' -

I am aware that smoke and the escaping
products of combustion have been taken from
the smoke-stack or from chambers at the rear

end of a boiler, and by means of steam -jets |

carried back with air into the ash-pit, or into

:

chambers connected therewith; but such de-
vices or plans were intended to consume:the

Smoke and escaping products of combustion,

or prevent the escape of noxious gases into
the surrounding atmosphere. I do not claim
any such plan or devices ; nor will such accom-
plish -the results attained by my method, for
the reason that the temperature of the smoke
and escaping products is too low to decompese
the steam. My method differs from all such
in this, that I take the gases direct from the

fire-chamber at a high temperature, and bring

them at once into contact with steam also at a

high temperature, so as to decompose the steam

and produce an inflammable gas, which, being

injected into the fire-chamber, materially aids
“in the combustion of the fuel and its products.

‘Having thus
I claim 15— |
1. The herein-described method of utilizing
tfuel in furnaces—that is to say, by taking di-
rect from the fire-chamber more or less of the
highly-heated gases of combustion, mingling
them with steam at a high temperature, and
then injecting these commingled gases or their

described my invention, what

‘resulting product into the furnace, substan-
tially as deseribed. R |

2. The combination, with a furnace, of the
tubes D, steam-pipes H, provided with nozzles
t, and the tubes E, constructed and arranged
to operate substantially as and for the purpose

set forth. |
. o LEVI STEVENS.
- Witnesses: | - |
P.T. DoDGE,

W. C. DODGE.
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