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To all whom it may concermn:

Be it known that I, SAMUEL T. OWENS, of
Pittsburg, in the county of Allegheny and
-State of Pennsylvania, have invented a new
and useful Improvementin Furnaces for Steam-

Ing to be a

full, clear, and exact description
thereof, =~ B

My improved furnace is specially adapted ]

10 for use with natural gas; but it is also appli-
~cable,by the addition and proper arrangement
- therewith of an ordinary gas-producer, to use

with manufactured gas. | o
- To enable others skilled in the art to make
and use my invention, I will now desecribe it
by reference to theaccompanying drawings,

- 1n which— = | - ;

- Figurel is.a frontelevation of my lmproved
furnace applied to a battery of boilers. Fig.
202 1s a longitudinal vertical section through
- oneof the boilersonthe linez z, Fig. 3. Figs.
S and 4 are vertical cross-seetions of the bat-
“tery on the lines y y and 2 z of Fig. 2, respect-

Like letters of reference indicate like parts
in each.. - . e -

The battery consists of four cylindrical
boilers, a, which are built in and sustained by
suitable brick end and side walls, and are
provided with the usual flues, o/, Between the
boilers are metallic beams o7 instead of the
usual brick-work, and the covering a’is built
up from these beams over the tops of the boil-
ers, sald covering being supported atb its edges
by the beams, which are preferably provided
with supporting-flanges for that purpose. The
beams o’ separate the boilers and brace the
inner sides of the outer boilers and both sides |
of the two inner omes. The boilers are far-
ther supported by metallie cross - braces a*
placed at intervals along their length. The
front ends of the flues ¢’ communicate with
the skirts ¢® of the stacks a° in the usual way.
The combustion-chamber & extends under the
entire length of the boilers and up between
them to the beams a?, and at the rear end it
communicates by openings # in the end wall
with a transverse chamber or vertical passage,
0%, which in turn communicates with the rear
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50 ends of the flues ¢/, so that the lame and pro-
- ducts of combustion from the chamber b Pass

Boilers; and I do hereby declare the follow- |

through the openings ¥’ and passage b* to the |

| boiler-flues «’, and thence t'hfo'ugh_:suehl flues
to the stacks. Near the rear end of the fur-

nace 1s a cave or opening, ¢, which extends zg
transversely, and in this cave the mud-drum =~
' of the boilers is situated. In the forward
wall of the cave cis a large opening, d, from
which one, two, or more rows of pipes or
tubes, e,of refractory material extend forward 6o
and open intoa vertical chamber or passage,
b*,atithe front end of the combustiou-ch_ambar.._
The tubes ¢ are composed of sections <, and |
are supported at the joints by brick piers ¢,

80 that except where the piers occur thereare 65
open spaces around them,constituting part of
the combustion-chamber, the flame and heat
of which circulate freely through such spaces. -
These tubes admit air to support the combus-
tion of the gas in the furnace, and are ar- 7o
ranged, as described, in the combustion-cham-
ber so that the air which enters cold through
the opening d is delivered into the passage b*

In 3 highly-heated condition. Extending

‘horizontally along the front of the furnace is 75

a2 gas-pipe, f, which receives its supply of gas |
from the pipe f’, and distributes it properly
to the furnace by means of branch pipes /2, -
which extend through front wall and discharge
into the combustion - chamber at suitable 1n-
tervals at or near the upperend of the passage
b>.  The supply of gasis controlled by a valve,
g, 1n the pipe . Extending along the inner
side of the front wall, below the mouths of
the pipes f% is a small perforated pipe, %,
which is connected by a small pipe, &/, with
the gas-supply pipe f’ above the valve ¢, so
as to'be unaffected by the said valve. It is
provided with an independent regulating-
valve, A’ o | 90
The purpose of the perforated pipe % is to
keep a small flame constantly burning in the
furnace, so that when the gas is turned on in
the main pipe f it shall be instantly ignited,
and thedanger of explosions by reason of the
collection of avolume of gas in the chamber?
be greatly lessened. A further purpose is to
keep sufficient heat under the boilers at all
times to obviate all danger of their freezing in
cold weather. | |
If desired, aburner, 7, Fig. 1, supplied with
gasfrom the main f’ by a pipe, ¢, may be pro-
vided for lighting the boiler-room. B
Thus constructed and arranged the opera-
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tion of my 1mproved furnace is as follows,
viz: The gas is turned on and ignited as it en-
ters the chambel b. The air whlch supports
the combustion enters from the cavecthrough
5 the opening d and tubes ¢. At first, the tubes
€ being cold, the air is at the natural temper-
ature, but the tubes ¢, being exposed to the
heat of the furnace, soon become very hot,
and the air is hlﬂ‘h]y heated in its passage
10 through them, and meeting the gas from the
pipes f? in that condition effects its pelfect
combustion.
Practical experience hqs demonstlated that
the best results with natural gas are obtained
15 _by supplying it cold, and the air in a highly
.or superheated COI]dItIOI] The higher the
temperature of the air the better. This con-

. dition has been best attained by the use of

- ¢checker-work regenerators,or hot: blaststoves;

20 but these c-11311:1(,1:111e.ss are of t00 expensive a |

character to be applied to ordinary boiler-fur-
naces. . Attempts have been made to accom-
plish the same result without such expense

by bringing theairin through passages for med

25 1n the walls or bottoms of furnaces of various
- forms; but such attempts have been attended
with mdlft‘erent suceess, not one of them ap-

proaching in any efficient degree the results
On the

obtained by the use of regenerators.
so other hand, my improved furnace not only
- gives a tempemture to the air which for all
practical purposes is as efficient as that pro-
duced by a regenerator, but also brings the
- gas to the point of combustion in a cold state.
35  The back wall of the combustion-chamber
b, with its openingsd’, constitutes an important
fea,tme as 1t acts as a break to the flame and
intercepts and throws back into the chamber
-a large quantity of the heat. It also affords a
means of regulating or adjusting the draftof
the furnace.
No two furnaces are exactly ahk:e, and bet-
ter results may inmany cases be obtained by
changing the size of the throat. This can be
45 accompllshed with ease in my furnace by sim-
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the openings &'.

330,147

ply placing bricks in a sufficient number of
When once the proper rela-
tive areas of throat and stack are obtained,the
operation of the furnace can be regulated by
the manipulation of the valve g. 50

Practical use of my improved furnace has

~demonstrated it to be of the greatest-efficiency

in the burning of natural gas. It effects its
perfect combustion, and consequently is most
economical. It 1s cheap In construction, and 55
may without great expense be apphed to ex-

1sting furnaces. It is applicable to of':eruses.

I am-aware that it is not new to pass air for
supporting combustion through tubesor pipes

‘heated by a furnace for the purpose of heating 60

the alr before it is lead to the combustion-
chamber. I am also aware that perforated
bridge-walls and checker-work are not new
in fumaces

What I claim as my invention, and desire 65
to secure by Letters Patent, is—

1. In a boiler or similar furnace, the com-

‘bination of the transverse cave or ‘opening ¢,

refractory pipes or tubese, sitnate in the com-
bustion-chamber b and communicating with 7o
the cave ¢ and extending forward and opening
into the vertical passage b°, the upper end of -
which opens into the combustion-chamber b,
substantially as and for the purpose Speciﬁed

2. The combination of air-heating refrac- 75
tory pipes situate in the combustion-chamber

and communicating at one end with a trans-
verse open air-passage, and at the other end

with a vertical passage which leads up into
the combustion-chamber,with gas-distributing 8o
pipes which enter through the front wall and
discharge at or near the upper end of the said
vertical passage, substantially as and for the
purposes described. |

In testimony whereof 1 have hereunto set 85
my hand thls 17th day Of November A. D.

1884.
Withesses: SAMUEL T. OWEVS

W. B. CORWIN,
JNO. K. SMITH
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