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-Application filed February 15, 1884,

(Nomodel.) -

o all whom ¢ may concern: .
Be it known that I, Byron SLOPER a cltl

 zen of the United Smtes residing ab New York,

in the county of New York and State of New |
York, have invented certain new and useful
_Improvements in Locomotive - Furnaces, of

o which the following is a specification, refer-

 whereby the fuel will be so perfectly consumed‘ |
| mlblally that practically no smoke, sparks, or
cinders will be produced, and the full and ef-

L5

- ence beuw had therem to the accompanymm
~drawings.

10

- fective heating-power of the fuel will be util-
- ized, as more fully hereinafter set forth.

20

N My invention further relates to certain im-
proved devices for supplying thesteam and air

to the furnace, the same consisting in a dis-

- tributer h&v1ng a perforated dnphmn*m lo-

25
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cated within it, for the purpose of commingling
the steam and air in a heated state, as more
fully hereinafter specified.

My invention further consists in a d1str1bu-
ter having a perforated diaphragm, for the pur-
pose of checking the direct influx of cold air
into the furnace and causing the air to be dif-

fused and retained in a chamber until prop- .

erly heated, and finally directed into or over
the Surface of the fuel, in order to insure the
thorough combustion of the same and prevent
the formation of smoke, cinders, or other im-
perfect products of combustion.

In the usual furnaces, and under the here-

tofore-existing systems of combustion, the fuel

- has been subJected to an intense heat at the

40
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bottom of the fire-box, where it thoroughly |-

unites with the oxygen of the incoming air,
forming carbonic acid, which passes upward
through the fuel, the said acid being recon-

verted in its passage through the fuel into car-

bonic oxide, which has ordinarily been allowed
to pass oft with the solid fuliginous products
and 18 Jost.

One object of my invention is to utilize the
carbonie oxide thus formed and escaping at
the surface of the fuel, as well as the solid par-
ticles of carbon, Whlc_h usually escape in the

e T iy L )

N

more fully hereinafter specified.
~In carrying out my invention I have. found
by practical experience that the steam and hot

‘alrshould be delivered into the fuel at an angle
‘of about thirty deﬂ*rees and that it should SR
strike the fuel dlreetly beneath the fire- brldﬂ*e, S

| 80 as to cover the whole surface of the fuel in
This 11:1ve11t1011 has for 1ts ob]ects to pI‘O"F.?ld& --

~an improved farnace and a system of combus-
“tion to be employed in connection therewith,

such manner that the steam may come into in-

stantaneous contach with the fuel at the most

| form of smoke, by rendeunw the initial com- 50
bustion therough and completej as will be -
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highly heated part, in order that the steam
may be thoroughly decomposed. T have also

discovered thar when the initial draft meets
the fuel at such angle, the resultant draft
| caused by the consumption of the fuel is not

retarded, but, on the contrary, is increased.

The above mentloned objects I attain by the
Ineans illustrated in the accompanymn draw-

mgs in which—
Figure 1 represents a longitudinal sectlona,l

view of a locomotive-boiler, showing my in-

vention applied thereto. Flﬂ‘ 2 represents a

tributer, showing the same attached to the wa-
ter-legs of the boiler. Fig. Srepresentsa front

view of the diffuser or distributer, and Fig. 4

a rear view of the distributer det&ched

The letter A indicates the walls of the fur-
nace, which may be constructed in the ordi-
nary or any improved manner. In the pres-
ent instance, however, I have shown an ordi-
nary locomotive- boiler. At each side of the
door, or at any other convenient portion, the

walls or water- -legs are pierced, forming open-

ings B, in which are set the thlmbles C, for the
purpose hereinafter described. -

The letter D indicates my 1mpr0ved dis-
tributer. This consists of a bell-shaped or a

concavo-convex shell having a curved dia-
Qo0

phragm, K, which is perforated, as shown.
The said dmphl agm is provided with an open-

65-
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| sectional view, in detail, of the diffuser or dis-
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ing, F, at its enter through which projects

the end of a steam- plpe, G, leading from the
The

dome or dry-steam space of the boiler.
sald shell is provided with lugs H, which are
adapted to set over ears located on the inner
walls of the furnace, the said ears being pro-

- vided with slots through which may be drwen

95



1O

20

N

I

-~y

ot

N

O

)

pins to hold the shell in place. The front of
the shell is provided with an oblong slot, M,
through which the steam and heated air are
discharged into the furnace. Inorder to heat
the incoming cold air and to prevent the con-
densation of the steam, which induces the cur-
rent or currents of air, the shell or distributer
is provided at its lower edge with a series of
apertures, N, through which an induced cur-
rent of hot gases is drawn in directly from the
fuel, which, commingling with the air in the
chamber previous to its meeting the steam, 18
still further heated and diffused by passing
through the perforated diaphragm, so that
upon commingling with thesteam inthe cham-
ber « it will not cause condensation, and will
allow the steam to be instaneously decomposed
upon striking the fuel. T prefer todeliverthe
steam in a broad, thin, fan-shaped stratum,
so as to act like a mat upon the surface of the
fuel and prevent the exhaust from lifting the
cinders and carrying the same into the flues,

thereby insuring their combustion in the fire-

box. By thuseffecting a perfect and thorough

combustion of the fuel, initially, and prevent-
ing the formation of smoke, cinders, and
sparks, the full and effective heating-power of
the fuel is utilized, and a large saving of fuel |
is effected. |
Having thus fully deseribed my invention,

298,247

what I claim, and desire to secure by Letters
Patent, 18—

1. A distributer for distributing hot air and
steam for the purpose of surface combustion,

consisting of a bell-shaped or concavo-convex 35

shell having a perforated diaphragm and an
opening through which the steam and air may
be injected into the furnace, substantially as
specified. |

2. The distributer or diffuser consisting of 4o

a bell-shaped or eoncavo-convex shell having
a perforated diaphragm and a series of per-
forations at its lower edge, whereby the in-
dueced cold air is heated by an induced current
or currents taken directly from the furnace,
substantially as and for the purpose specified.

3. The distributer or diffuser consisting of
a metallie shell having an elongated opening
in front and a perforated diaphragm dividing
the casing into two chambers, in which the
air and heated products of combustion are in-

duced, diffused, and commingled previous fo

coming into contact with the steam, substan-
tially as and for the purpose specified.
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In testimony whereof I affix my signaturein 353

. presence of two witnesses.

BYRON SLOPER.
Witnesses:
CHas. D. DAVIS,
M. P, CAT.LAN.
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