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- York city,in the county of New York and State
of New York, have invented certain new and
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- UNITED STATES

PATENT OFFICE.

' CHARLES J. EAMES,

PROCESS OF AND APPARATUS FOR

OF NEW YORK, N. Y.

BURNING WATER-GAS IN FURNACES.

- BPECIFICATION forming part_'of Letters Patent No. £72,378, dated February 13,' 18€3.
| ' Application filed July 26, 1882. (No model.) '

To all whom it mf:ay CONCETN :
Beit known that I, CHARLES J, KEAMES, a
citizen of the United States, residing at New

useful improvements in processes of and appa-
ratus for burning water-gas in combination

‘with air in furnaces for metallurgical pur-

poses, of which the following is a specification,
reference being had therein to the accompany-
ing drawings. _' | |

- My invention relates to apparatus for burn-
ing water-gas in combination with air in far-
nacesfor metallurgical purposes, the combined
gas and -alr being mixed in requisite propor-

tions in a chamber before entering the fur-

In the drawings, Figure 1 is a longitudinal

- section of afurnace,showing myimprovement.
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Fig. 2 is a plan view of the gas-supply pipe

and burners. Fig.3 is an elevation of the gas-
supply pipe and a section of the pipe, having
the holes which are the burners, and showing
the angle at which they are pierced, which
latter feature forms an important part of my
invention. . | | -

My invention consists in the construction of
“a combustion or mixing chamberon the bridge-

wall of the furnace, wherein the water-gas is
mixed with air in the proportion that devel-

~ops 1ts greatest intensity, and byaid of valves

the combined flow of water-gas and air can at

all times be controlled, and is caunsed to pass

from the mixing-chamber into the hearth or
body of the furnace; and also in constructing

the flue-opening in such proportion that it

- shall be not more than about one-quarter of

40

the size of inlet of opening on bridge-wall,
where the gasesenter the furnace; and alsoin
projecting the water-gas against the roof of

- the mixing-chamber, so that the current of air
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-will combine with the water-gas and pass into |

the body of the furnace before ignition takes
place. | |
1t is well known that water-gas, when used

as tuel for domestic purposes, containing but
a small percentage of carbon, can be burned
~ without smoke or odor through an ordinary
gas-jet or a perforated pipe, but cannot be
burned in the Bunsen burner, as ordinary il-
luminating-gas is, owing to the rapid combus-

| tion of the hydrogen contained in this gas.
‘When this water-gas is used for metallargical
purposes, or under conditions where high tem-
perature 1S important, the gas must be mixed 55
with air at or near the point of combustion, so
that as the combined air and gas is forced by
the blast of air into the body of the furnace it
ignites and develops great intensity of heat.
The distance required for mixing water-gas 6o
and air is about six inches from the point at
which the gas issues from the burner, the in-
side face of bridge-wall being about that dis-
tance from the burner. The requisite inten- |
sity of heat required in the faurnace is con- 65
trolled by varying the proportion of gas and
air. 1t has been stated that the theoretical
calorific equivalent of water-gas contains8.798
heat-units ; that one cubie foot at the temper-

| ature of 62° Fahrenheit requires for its per- 7o

fect combustion about 2.47 cubic feet of air.
This temperature is not reached in a furnace
until the surroanding walls of the furnace be-
come heated to a temperature that will melt
wrought - iron.  When this temperature is 7
reached the air and gas mixtuare is distended
by heat from radiation of the walls of the far-
‘nace, and a maximum of air can be combined.
To enable others skilled to make and use my

invention, I will proceed to describe it, refer- 8o
ence being had to the accompanying drawings.

- IFig. 1 is a longitudinal section of a fur-
nace, B, built of fire-brick, showing my com-
‘bustion or mixing chamber C, built upon the
bridge-wallJ. This bridge-wallisraised about 8z
five inches from the hearth or sole of the fur-
nace B’ B/, and extends back for eighteen
inches,havingan inclineoftwoinches. Above
this bridge-wall 1s an opening, L., two inches
high, and extending across the entire bridge- go
wall J. Above this opening L is built the up- |
| per pendent wall, K, having its front face in-
clined at anangle,and formed offire-tile, placed
on the side walls of the furnace, its front face
forming an angle of about forty-five degrees g3
and extending back totheair-chamber H, about
eighteen inches. This projecting wall isabout
twelve inches high and extends across the
bridge-wall J, H is the air-chamber that re-
ceives the air from air-pipe I. M is the air- 100
valve used to regulate the volume required to
keep a continuous pressure in the air-chamber




e .

IO

about two 1nches in diameter,
with holes ¢, about three-eighths of an inch 10
Thenamber of holes ¢, beingequiv-

2 - Y2378

C. T is the valve to regulate the flow of wa- |
ter-gas to pipe and burner . This pipe lies |
on the bridge-wall J, and is connected with

barner G. 'l‘lm bumer is made of iron pipe

diameter.
alent to the diameter of the two-inch pipe G/,

are so placed that the water-gas, as it issues |
from the burner, will strike the upper portion
of eombustion-chamber K. The burner G’ is |
placed on the bridge- wall J, about six inches-
from the opening L. The flue Dis built about

- the center of the turnace B 1B, and 1s so pro-
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of any dimensions.

until the air mixes with the

portioned in size that its opemng will be as-

one to four of the opening on bridge-wall L—

‘that is to say, when the opening on bridge-
~wall L has one hundred square inches the
flue-opening D should bhave twenty-five square.
Thecombustion-chambercan be made |
R is the chimney or stack
 to carry off the produets of combuastion from

inches.

the furnace, and can be made of any dlmen
slons.

- The manner of operating my combustion or
mixing chamber when attached to a reverber-
“atory or other furnace is as follows: The valve
K, attachked to pipe G, is partially turned on,

so that the water-gas will issue m a snmll
stream at holes or burners ¢, a lighted match
applied, and the water-gas ignited.

At thistime the

the gas and air valves are gmdually opened
oas and forees it
into the body of the furnace. 1t will be found
in practice that the entire ame will pass into
the body or hearth of the furnace when 1t has

become sufficiently heated, and there will be

no flame in the mixing-chamber.

and is drilled

Then the
“valve is opened still wider, so that the tlame
~ will pass into the furnace.
“air-valve M is also opened partially, and both |

“the furnace.
is controlled by the water-gas valve and the
“air-valve by closing the same.

1t is also important that the position of the

burner on the bridge-wall should be six inches
from the opening, as that is the precise point
at which this water-gas will combine with air

and develop its greatest heat in the body of
The temperature of the furnace

- What I claimas my invention, and desue to
secure by Letters Patent, is—
1. The method herein described of bummg

water-gas, in combination with airin furnaces,

for metallurgical and other purposes, which

| consists in projecting the water-gas a distance
of about six inches against the inclined wall
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of the mizing-chamber, and there mixing 16 '

| with ablast of air, and foreing the mixture into
“the working-chamber, where ignition dtld coin-
‘plete combustion take place.

2. In metallargic furnaces, an air-pipe, I,

ha,vmg a valve, M, and a water-gaq pipe aml |
perforated 1)urnpr, G, and a valve, IY; in com- -
| bination with an air-chamber, H, a mixing-
chamber, C, over the bridge- Wd]l hawng are-
duced opening entering the fuma(,e and the
pendent wall K, having an in(,lined face, as

shown, and for the purpose herein set fmth

R In a metallurgic furnace, an air-pipe, I, a
water-gas pipe and perforated burner, (x, ar-
the bridge-wall aud |
near the reduced opeuinn' of the mixing-cham-
ber C, and constructed in abouat the propor-
tions dew(,mbed in combination with an air-

ranged, as shown, over

chamber, H, mixing-chamber (C, and furnace

B, with ﬂue -opening D, all Cf)l]btl“ll(}te{l apd
arra_uwed substantially as and for the purpose

Speciﬁed.
CHARLES J. EAMIES.
Witnesses: .
GEo. H. SONNEBORN,

D. S. GEER.
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