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State of Pennsylvania, have invented a new

~to be a full, clear, and exact deseription there-

dling-furnace provided with regenerators for

nretal 1n the bed «.
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Applicﬂﬁinn filed January 4, 1384. (No model.)

To all whom it 1Yy CONCETTy » -
Be 1t known that I, Josepa N. PEw, of
Pittsburg, in the county of Allegheny and

and useful Improvement in Natural-Gas Fur-
naces; and I do hereby declare the following

of, reference being had to the accompanying
drawings, forming part of this specification,
in which— | |

~Figure 1 is a longitudinal section of a pud-

heating the air, and with flues for supplying
natural gas to the furnace. Fig. 2 is a view
of one of the gas-pipes. |

Like letters of reference indicate like parts
in each. | |

The furnace a is of the ordinary construe-
tion, and 18 provided at the opposite ends with
regenerators b, the interiors of which are filled .!
with brick checker-work in the usual way. -

Connected with the base of the chambers b
are the usual flues, ¢, which lead from a cen-
tral reversing-valve box, d, in which is a valve, |
d’; of the usual construction. The upper end,
@’, of the box d is open for the admission of
alr. The lower end, @, communicates with
the stack-flue ¢, which leads teo the stack ¢
The direction of the waste from the furnace
and the air entering into the furnace through
the regenerator-flues is indicated by the ar-
rows. 'The upper ends of the regenerators are

pose ot affording an expansion and mixing
chamber for the air and gas. The flues 4,
which lead from the regenerators into the fur-
nace, stand at an angle of about twenty-two
degreeg, 80 as to project the current of inflow-
Ing air and gas down upon the top of the
This construetion of the
flue also causes the outgoing waste products
to pass clear of the inner vertical wall of the
expansion-chamber 7, so that no dust or cin-
ders are carried toward or into the mouth of
the gas-flue. - | S
In the side walls, 4, are vertical flues 4, of
any desired depth, and in the bottom of each
flue is a perforated gas-pipe, &, which deliv-
ers the gas into flue 4 in finely-divided streams,
S0 as t0 permit its expansion and reduce the
natural velocity of its flow. The upper end

of the flue 7 communicates with the upper ends |

- at substantially right angles to the inner walls

‘through or below the bridge-wall.

— e ———

of the regenerators by means of lateral flues

v/

v, which open into the regenerator-chambers

of said chambers and just below the flaes ¢
This con-
struction and arrangement ef the gas-deliv-
ery pipe notonly protects it fronr the cinders,
&c., carried over the bridge-wall by the waste

- products, but also serves to protect it from
the direct action of the heat, which would

burn out the mouth of the flue, with its conse-
quent bad results. . The gas-pipes k .connect
with the main pipe in the usual way.

The operation of the furnace, in so far as
relates to the regenerators and reversing ap-
paratus, is not different from those heretofore
inuse. Theregeneratorsarealternately heated
by the passage of the waste products of com-
bustion from the furnace through them. The

nace through the hot regenerator b, and be-
comes highly heated in its passage. It meets

the gas in the chamber f and becomes par-

95

60

alr entering the opening d passes into the fur-

73

tially mixed with it there. The natural course

of the gas, however, is up along the face of
the wall A, as indicated by the small arrows
1n KFig. 1, and then it enters the flue ¢ at the
lower side. The current of the air, on the
other hand, is outside of and above the gas, as
indicated by the large arrows in chamber 7,
but being heavier than the gas the two bodies
flow into each other in the flue ¢ and become
thoroughly -intermixed. The chamber f is
of considerable size as compared with the flues
¢ and g. 'This difference in size has the effect
of checking the velocity of the current of gas
which comes from the flue ¢, as it allows it to
expand 1u the larger space of the chamber 7.
It also has the effect of producing a current
through the flue ¢ of much
than that through the chamber 7.~

By the construction and arrangement of the
flue ¢ with- relation to the air-regenerator ,
chamber f, and flue g, T am enabled to bring
the current of air in outside of and above the
current of gas and to obtain in a natural-gas
furnace the well-known desirable results due
to such manner of supplying the air and gas
In an ordinary regenerator-furnace. |

Heretofore it has been customary to project
the gas in from the top or side of the furnace,
and 1t has been almost impossible to obtain

80
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greater velocity |
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- steel and glass melting furnaces.
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‘much greater than that of the perforations of

ure preferably to a minimum.

economical results in metallurgical furnaces
in the use of natural gas.

My manner of supplying the gas through
the flue on the inner wall of the inlet-cham-
bers below the bridge-wall flue ¢ obviates all
the defects of the former constructions in this
regard and enables me to obtain perfect com-
bustion of the fuel. I bring the flues ¢’ in lat-
erally, so as to prevent the cinder and other
débris from the furnace and walls from run-
ning down into them and stopping them. 1f
preferred, the checker-work may be continued
up to the top of the furnace, thus filling the
chamber 7. Inthis case the gas would be com-
pelled to pass through the interstices of the
checker-work on its way from the flue ' to the
flue ¢, or the checker-work may be omitted
near the bridge. . 8

Among the other advantagesof my improve-
ment is the fact that I can apply it to any ot
the ordinary regenerator-furnaces now in use,
not only for puddling and heating, but also for

In applying my improvement to puddling-
furnaces of the ordinary form I would con-
struct a regenerator at each end for heating
the air, which regenerator, as many of the fur-
naces are built with the stack at the end, could
be placed at the side of the stack and the flues
¢ and ¢ and valve-box d placed in any desired
position. It is not necessary to have the ver-
tical lues 4, as the gas-pipes can be placed in
the lateral flues ¢'. -

An important feature of my invention is the
fact that the area of flue ¢ or ¢' is relatively

the gas-pipe &, so that the said flue permits
the expansion of the gas and reduces 1ts press-
The arrange-
ment of the gas-pipe k in the flues ¢ protects
it from burning out—a point of great difficulty

with furnaces having the gas-pipe or its noz-

zles exposed to the heat. The gas-pipesk may
come together at the main pipe and be con-
trolled by a three-way cock, so that the course
of the gas may be reversed by one valve when

the furnace is reversed.

2 , S - 308,518

What I claim, and desire to secure by Let-
ters Patent, 18— | - .

1. In a metallurgic furnace, the combilna-
tion, with a hearth or working -chamber, of
reversing-regenerators arranged on opposite
sides thereof and connecting therewith by
downwardly - inclined flues, and horizontal
oas-flues arranged in the bridge-walls of the
furnace and opening into the upper ends of
the regenerators at substantially right angles
to the walls thereof, substantially as and for
the purposes specified. |

9. In a metallurgic furnace, the combina-

tion, with a working-chamber or hearth, of a
horizontal gas-flue arranged in the bridge-
walls and opening into the air-supply flue at
substantially right angles to the line of draft,
and a perforated or jet gas-delivery pipe ar-
ranged in the gas-flue, substantially as and for
the purposes specified. |

3. In a metallurgic furnace, the combina-

tion, with a hearth or working-chamber,. of a
| regenerator - chamber arranged 1n juxtaposi-

tion to the bridge-wall of the furnace, having
an expansion and mixing chamber at its up-
per end and econnected with the working-cham-

berbyaflue, and a horizontal gas-flue arran ged

in the bridge-wall of the furnace and opening
into the expansion-chamber of the regenerator
atsubstantially rightangles to the line of draft,

substantialiy as and for the purposes specified.

4. In a metallurgic furnace, the combina-
tion, with the working-chamber or hearth «,

| having the vertical and horizontal flues ¢ o

and the perforated gas-pipe k, arranged insald
flue, of the regenerator b, having the expan-
sion-chamber f, into which the gas-fluei’ opene,
substantially as and for the purposes specified.

Intestimony whereof I have hereunto set my
hand this 29th day of December, A. D. 1383.

JOSEPH N. PEW.
Witn eSSBS :

W. B. CORWIN,
THOMAS B. KERR.
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