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UNITED STATES

Patent OFFicE.

JAMES H. WELCH, OF PITTSBURG, PENNSYLVANIA.

FURNACE PLANT.

SPECIFICATION forming p&rt of Letters Patent No. 486,310, dated November 15, 1892.
 Application filed January 14,1892, Serial No, 418,092, (No model)

To all whom tt may concern:

- Be 1t known that I, JAMES . WELCH, of
Pittsburg, in the count} of Allegheny and
State of Pennsylvania, have invented a new
and Improved Furnace Plant, of whieh the
followingisa full, clear,and exact description.

Theinventionrelates to puddling and other
furnaces heated by gas, but not using the re-
generative system.

The object of the invention is to provide a
new and improved furnace plant in which the
waste heat of each individual furnace 1s util-
ized for the purpose of heating the air neces-
sary for combustion of the gases, effecting a
great saving in the use of the gas and at the
same fime consuming all smoke -and doing
away with the necessity of building a stack
for each individual furnace. -

- The invention consists of a conduit con-
nected with a single chimney and formed with

a horizontal partition dividing the flue into
two flues, located one above the other, the
lower one conducting the waste gases from
the furnace to the chimney and the other af-
fording a supply of fresh-heated air for the
several furnaces. |

The invention also consists of certain parts

-~ and details and combinations of the same, as
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will be fully deseribed hereinafter, and then

ointed out in the claims. -
Reference is to be had to the aecompanymo‘

drawings, forming a part of this speeification,

in which similar letters of reference indicate

corresponding parts in all the figures.
Kigure 1is a plan view of the improvement.
Fig. 2 i an enlarged sectional side elevation

of one of the furnaces on the line 2 2 of Fig.
- 1. Fig. 8 is a sectional plan view of part of |
the same on the line 8 3 of Fig. 2. Fig. 4 1s

a transverse section of the same on the line4
4 of Fig. 2. Fig. 5 1s a similar view of the
same on theline 5 6 of Fig. 2, and Fig. 6 isan

-enlarged transverse section of the main con-

duit on the line 6 6 of Fig. 1.

Theimproved furnaceplant 1Spr0V1ded with
suitable gas-producers A,connected with one
or more apparatus B, Of any approved con-

~ struction, and serving to clean and enrich the
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gas before the latter passesto one or more flues
C, leading the gas to the various furnaces,

" as hereinafter more fully described.  Each
flue C is provided near each furnace with a Q, the upper end of each of whieh 1S con-

branch flue D, extending upward and adapt-
ed to be connected by a valve K with a gas-
flue I, forming part of the individual furnace
G. From each gas-flue F extend upward at
one end of the furnace G one or more flues
F’, opening at their upper ends upon the
hearth H over the wall H’, as is plainly shown
in Fig.2. The hearth H is of any approved
construetion, provided with the usual inlet-
openings H?and also formed opposite the wall

- H’ with a wall H3 over which passesthe waste
gas to be led from the hearth . Alongside

the flues F’ are arranged the flues I, sepa-
rated from the said ﬂue_s EF’ by suitable walls,
the said flues I’ opening into the hearth kl at
the wall H’, so as to readily mix with the in-

coming gases to permit the latter to burn in.

the hearth H, complete combustion being ob-
tained by the incoming air through the flues
I’. The lower ends of the latter connect
with a duet I, extending under the hearth
H and containing outside the latter a valve
J for regulating “the amount of air passing

to the hea,lth to be burned in conjunction

with the gases passing up the flues F’. The
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outer end of each duct I leads into a flue '

| K, forming part of a main conduit L, built

Wlth an arch L/, dividing the conduit into the
said flue K and into a second flue N, extend-
ing below the lue K. From the flue N leads
a branch duct O to each individual furnace,
the end of the said duct being connected by
a channel O’ with the hearth H at- the wall
H3, so that the waste gas ecan pass from the

30

hearth over the said wall H3into the channel -

O’ and into the duet O, to pass finally into the
flue N of the main conduit I.

It will be seen by reference to Figs.2and 5
that the duct O extends under part of the
duct I, and the latter also passes through the
channel 0’, so that the waste gases from the
hearth heat the said duct T in the channel O’
and also that part of the duct I extending
under the duct O. The waste gases In pass-
ing along the flue N, located under the flue
K, again heat the air tlam eling along the said
ﬂue K, so that the waste gases are utlhzed to

| heat the incoming air used for combustion of

the gases.
The main conduit L, as is plainly shown in
Fig. 6, is formed in one side wall with flues
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nected with the outer atmosphere, and the

lower end terminates in a horizontal flue Q/,
extending under the bottom of the flue N, and
then connects with the vertical flue QZ ar-

ranged in the outer wall, and then from this
flue lead ports Q° into the flue K, so that the
incoming air, passing through the flues Q, Q’,

and Qg, 13 heated by the. outgoing waste

gases, and thus receives a preheatmw before.
entering the flue K, in which latter the waste’
gases again heat the air before it is drawn.
into the duct I to be burned on the individ-.
"The end of

ual hearth H of each furnace. _
the conduit L is connected with-an apparatus

R for enriching the waste gases which have-

been cooled, the apparatus-being of :any ap-
proved :construction .and leading the ien-
riched ;gases to boilers S for.generating steam
or for other ‘purposes, to -be burned.therein,

and to.finally connect with:a chimney. which |

furnishes the necessary draft for-the various
furnaces-G-and the boilers'S. Itwill be:seen
that-almost every unit.of ‘heat contained in
the . waste. gases:is utilized to heat:theincom-
ing:air :necessary for-the combustion of ‘the
gases 1 each ‘individual hearth.
gases.thus become cooled before finally enter-
ing the enriching apparatus:R to permit.of
belnﬂ- re-enr 1ched and utilized .for furnishing

the necessary fuel for:.the Dboilers. genemtmn*'

steam ‘necessary for running the rolling-mill.

In-each flue O is. armnﬂ'ed a valve P e0n-
trolled -from the outside a,nd serving to.regu-

late'the outflow of ‘the waste.gases. fmm t,he
hearth H to the flue N of the main.conduit L.

Thus by the use of this valve P the burning
of ‘the fuel—that is, the gas and.air—in the
hearth H ecan be refrulauted to any ‘desired’

degree. 1t.will be:seen that by thisarrange-

ment one single: chimney furnishes the neces-
sary draft for the various furnaces,.enriching
devices, boilers, &c., arranged :in :the pla,nt :
as-shown .and. de&cnbed It will further be-
seen:that by this arrangement the wastegases:
from the furnace serve to hedt the incoming
alr :necessary ‘for combustion, whereby: the:
waste.gases are brought:toa state which:per-

mits {)f enriching the gases as described. It is

also understood that in the enriching appa-
ratus ‘R .sufficient carbon.is m;]e(..ted or . 1in-
serted to .convert .the carbon :dioxide :into:
carbon monoxide, thus producing a.gas which
undergoes -a:second -ecombustion, genemtmg}
steam, or:using it.for other purposes.

IIavmg thus fully deseribed my invention,:
T eclaim-as new and desire to.secure bv Letters
Patent— - |

1..Afurnaee plant comprising a -series of
hearth-furnaces connected witha general gas-
supply, -an . air-duct for -each of :the said@
‘hearth-furnaces and leading to .the combus-.
tion-chamber of the hearth to supply the air
necessary forthe combustion of the gas,:and a
waste-gas duet for each hearth-furnace-and
-;extendmrr under part of the:corresponding
air-duct and formed with a channel through
which passes the said air-duct and which

1'he waste

furnaces -and leading -to
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channel opens into the teéspective hearth at
the discharge side thereof, substantlally as
shown and described. .

2. A furnace plant comprising a series of

‘hearth-furnaces connected with a general gas-

supply, an air-duct for each of thesaid hearth-
the combustion-
chamber of the hearth to supply the air nec-

-essary for the combustion of the gas, a waste-

gas duct for each hearth-furnace and extend-

ing under part of the corresponding air-duct
and formed with a channel through which

passes the air-duct and which channel opens

-into ‘the ‘respective 'hearth at the discharge
side thereof, and a main conduit for the sev-

eral hearth-furnaces and formed with an air-
flue ‘connected with the outer air and with
each of ‘the said . air-ducts -and. also formed
with .a waste-gas flue:extending under ‘the
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said air-flue.and into which lead :the several

waste-gas duets, substantially:as :shown-and

deserlbed
3. :In-afurnace plant,thecombination; with
a series of hearth-furnaces connected ...Wlth a
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general.gas-supply, of a main conduitformed -

with.an arch to:divide the conduit into two

flues, of “which oneis ithe waste-gas flue'and
the:other the air-supply flue, the-said waste-

ogas.flue extending under the air-supply flue
and connected with a.chimney and with-waste-
gas-channels:from the:.said hearth-furnaces,
the said alr-supply.flue being connecéted with
the several hearth-furnaces:to supply the air
necessary for the combustion of the gas, sub-
stantially. as shown and described.

4. In:a furnace:plant, the.combination ;with
asseries of hearth:furnaces:connected with a

general gas-supply,.of a main conduit:formed
with.an:arch:to divide the:conduit:into two

flues, of ‘which one:is :the waste-gas:flue and
the other the air-supply flue, the :said waste-

gas flue .extending under.the air-supply flue
and connected with a.chi mney:and with-waste-

gas ‘channels from the said hearthsfurnaces,
the sald air-supply flue:being conneeted-with
the:several hearth-furnaces-to.supply:theair

necessary-for the combustion of:the:gas,-and

air-inlet channels arranged in the:sides-and
bottom-of the said conduit and:leading:tothe

air-supply flue, -substantially :as:shown:and

described. _ |
5. Ina furnace plant,the combination,with

A selies of furnaces canneated*with a freﬂera;l

.supplv ﬂue and & Waste-ga% ﬂue, beth 'con-
nected with the-series: of furnaces,air-inlet
- channels arranged in:the-gides and bottom of
the.conduit.and leading to the air-supply flue,

and a chimney or stack conneected with the

waste-gas flue.to furnish draft for the-entire
series of furnaces,substantially as-shown and

described.
6. A furnaceplant -comprising :a series of

hearth-furnaces connected with-a:gas-supply,
1 ancair-duct’for ~each of -the said hearth:fur-

naces and leading tothe combustion-chamber
of the hearth to-supply the air necessary for
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the combustion of the gas, 4 waste-gas duet | duit for the beverai hearth-furndces and pro-

for each hearth-furnace a,nd extendmg tunder
partof thecorresponding air-duct and formed
with a channel through which passes the air-

duct, each channel openmn'mto the hearth at !

the diseharge side thereof, and a main con-
duit for the several hearth-furnaces and pro-
vided with an air-flue connecfed with the
outer air and with each of the said air-ducts,
a waste-gas flue extending under the said air-
flue and into which lead the seyeral waste-gas

duets, and a valvearranged in each of the said
waste-gas ducts to control the heat within each

of the hearths, substantially as shown and de-
scribed. | |

7. A furnace plant comprising a series of
hearth-furnaces connected with a gas-supply,
an air-duct for each of the said hearth-fur-
naces and leading to the combustion-chamber
of the hearth to supply the air necessary for

- the combustion of the gas, a waste-gas duct

foreach hearth-furnace and extendmw under
part of the corresponding air-duct and formed
with a channel through which passes the air-
duet, each channel opening into the hearth at
the discharge side thereof, and a main con-

vided with an air-flue connected with theouter
airand with each of thesaid air-ducts, a waste-
gas flue extending under the said air-flue and
mto which lead the several waste-gas ducts,
and a valve or gate arranged in each of the
said air-ducts 10r controlhng the supply of
air toeach hearth,substantially as shown and
described.

8. In afurnace plant, the combination, with
a series of furnaces, of a main conduit having
an air-supply flue and & waste-gas flue, both
connected with a series of furnaces alr-mlet
channels arranged in the sides and bottom of
thesaid eonduit and leading fothe air-supply
flue, a chimney or stack eonnected with the
waste-gas flue to furnish draft for the entire
series of furnaces, and an enriching apparatus
arranged in the said main conduit between
the chimney and the furnace next to it, sub-
stantially as shown and described.

J AMES H. WELCH.
Witnesses:
J. H. CUNNI\TGHAM
J. H. GLONINGER.
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