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is 75 feet or more in length. Broadly speaking,
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To all whom 1t may CONCETN,: |
Be it known that I, THomas S. Braig, Jr., 2 citizen
‘of the United States residing at Elmhmst in the
county of Dupage and State of Illinois, have invented
certain new and useful Improvements in Open-Hearth
Furnaces, of which the following is a specification.

- My invention relates to certain new and useful 1m-
provements in open hearth furnaces, and the object of
my invention is to 8o 1Mprove the construction and the
method of operating the furnace as, to enable me to

build furnaces of any desired length, and to operate

the same with greater rapidity and economy of f11el than
has heretofore been possible. |

In the prior construction of furnaces, it has been
found, as a matter of fact, that it was impossible to
carry the combustion over a length of hearth greater
than 36-or 32 feet, and consequently this has been uni-
versally adopted as the maximum length of liearth

which could be practically used.

I have discovered that it is possible to increase the
length of the hearth to any desired extent and that the
combustion of the gases can be carried over the hearth
from end to end of the furnace, even when the hearth

_ oy
discovery is that, by feeding over the gases of combus-
tion a blanket of air which is in excess of the maxi-
muin amount of air necessary for combustion, the gases
-will be held in close contact with the bath for the entire
length of the furnace, and tbat the combustion wiil be
carried to the full length thereof.

In the building of open hearth furnaces it has here-
tofore been customary to design the air ports on the
‘theory that it was only necessary to have them of a size
which would merely provide sufficient air for the com-
bustion of the gases. By my uwentmn I provide air
ports of such size that they will qupmy an amount of
air in excess_of the amount required for combustion,
which excess is preferably appreximately equal to the
amount necessary for combustion.

I have also discovered that, by feeding the gases into

_the furnace in a comparatively thin stream, and feeding

the air over the top of the gases in a ¢ ompamtwely thin
stream, a larger percentage of the heat generated by the
combustion is delivered to the bath and the cost for
fuel correspondingly reduced per ton of product.

T have alsa discovered that in order to provide a

space for the increased amount of air fed into the Tur-

50

nace, that the distance between the top of the baih
and LhL. roof must be varied with the size of the fur-
nuce. Tt has heretofore been the commoen practice in
designing this class of furnaces fo provide substantily
the same height of roof irrespective of the purticular
size of the hearth. That is to say, if a designer desired
to build a furnace having & hearth twice as large as the

| one the design of which he was copying, he would

mercly increase the size of the hearth and leave the

space between the top of the bath and the rool the-

SAIEC,

I have also discovered that by having the roof of the

furnace flat for the entire length of the hearth, the
products of combustion will be held dmvn i1 2 more
effective manner on the bath. |

Referring to the drawings wherein I show an open-
hearth furnace embodying my invention and discovery,
and wherein the same part is designated by the same
reference nwineral wherever it oceurs, Figure 1 is a
central longitudinal section; and Tig. 2 is a_section
taken on line 2, 2 of Tig. 1

1 designates the hearth supported on the usual sub-
structure 2, and 3 designates the side walls provided
with the usual chalﬂlnﬂ‘ doors 4.

5 designates the roof which 13 shown as flat with the

upwardly extending end sections 6, below which are

located the air ports 7, one 1n each end of the furnace.
Upon reference to I’w 2 it will be seen that each of

‘the air ports 7 extends the full width of thefurnace and

are adapted to sup th a volume of air in excess of that
required for the maximum combustion.

8 designates the usual down-take ports for the air,
which of course are also of correspondingly iner eﬂqed

‘gize, in.order to correspond to the increased size of the

air ports 7

9, 9 designate a pair of gas ports, which are arranged
in line with each other, one pair in ecach end of the fur-
nace and located immediately below the air ports 7. * 1t

‘will be noticed that these gas ports are of a width in ex-
cess of their heighy, so that the gases are delivered into

the furnace in a gomparatively shallow stream imme-
diately below the air supply through the air ports 7.
The gases beneath the blanket of air supplied through

air ports 7 spread out in the space between the lower

strata of air and-the top of the bath and are confined
therein, The air n necessary for the combustion of the

gases is drawn from the air between the gases and the
| roof, during the passage of the gases through the furnace,

but the heating of the air in its passage through the fur-
nace expands it to such an extent that the air remaining
will operate to hold the gases down on the bath from one
end of the furnace to the other. In other words,»the

“guses in passing through the furnace are never released

from the confining effect of the air between the gases
and the robf.  As the gases of combugtion ave fed in »
comparatively thip stream into.the furnace and are held

in this condition and down on the bath by the blanket.

of air, it will be readily scen thuat o larger percentage ol
the heat developed will be utilized Tor heating the bath
than has heretofore been possible with a resulting econ-
omy both in thetuel and the longer e of the furnace.
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lt be noted uhfx,t by prowdmg a, 1arn-e ammmt of |
spm..b aﬂtweﬂﬁ the hearth and the roof thele wﬂl always.
smd the root

be such.d volumne: of air bﬂween the gase
‘a8 to insure a surplus of air remaining. over the goses {::«E

Comoum tion when they pans out of the furnace.

T

new and dedire to secure by Lettels Patent is:

- 1. The method of. ‘heating open heat th rurnaces wmch_
consists 1*1 su ppiying ‘between the roof. of LhE
the buming gﬂse.& a; volume of air in excess of the amoum-
necessary - for. complete mmhu%tmn ‘wlerehy - there wﬂl
always be a stratum of air'mtelpﬁsed between the bmn-* ,

furnace and

| -_.ing CASes and the roof of -the furnace,.

B
£n

- over the entu?—

20

'-gan'gur

.. nace of an aiy por t located over the gas' port and ddapted

: "The method of heating ﬂpen hea.nh' fmnacea which

‘_Lonsists in supplying the gases of combustion to. the fur:
‘nace in a stream 01’ gl&ﬂter mdth than- thlﬂhﬂ&bb Sup le-':

ing a volume of aiy 1in excéess of the amount necesgsayy for
complete eumhustion between the gases and the toof and
gtream of the gases w hereby the gases of
combustion will be held in a thin streamn flﬂ-'za.mst the bath

by the vglume of :air uf:**veﬂn tht‘: ﬂa&ses dlld the - rogf of.
“the fu"ﬂﬂLﬁ | - : -

3. I an open haﬂa“nl i3 1*nace ihe cmmbmation With ﬂ.
adapted to daliver a siream-of gas lntﬂ the fur-

to dellver o strea .,Di‘ air :;efwer*n the gas and the roof of .
the furnace, the gas and air- ports- being so propﬂniﬂﬂed
in *1.1t:.u.4 to eanh f:;tgm thar the unjpiy of air -3 111

899,817

Having thus deacubed my. invention what I clalm ag |

“deliver . a
‘extending over the pair of gas pﬂrts and .adapted: to de-
liver a strepm of air hetween the gas and the T00f, the -
- gag and air mr'ts heing so prnpﬂrtmned in reiatmn 1o .
‘each other that the supply of alr will always be in excess

" of that’ required for the complete combustion of the gases,
. the surplus mr ﬂperatlng to hcld i;he gases aﬂamst the

-~

alwms be in emesa nf that req_uired for the camplete cnm— o
_._bastiun of -the gas. . | S
© 4 In an.gpen hearth,xuruace hwmg a flat. mﬁt oOver:

[ the’ health the combination with a £aS - port adapt&d e
| delwer a- stream of gas’ into the LHI'HH.EE of an air pﬂrt'

,',iﬂc vted over the.gas pt}i‘t and aﬂhpted to deliver a'stream
af ﬂll‘ between the gas and the roof of. the fumace .the
i gas and air - purts being B8O prommtmned in rel&tmn to |
1 euch other that the supply of air will always be in-excessi. .
Jof that required for the Ct}mplete combustion of the g&s“,:

| 'thd‘l eby there will always be a stratum of air between the.
gas and the roof to hold the ﬂ'af-* in mumate cantam -With""‘é{l

the bath and away fmm the roof. -
5. In an open hearth’ furnace the cembmatmn w1t}1 a -
pair of gas, poris, arrahged ‘side’ by side and adapted- to

bath for the length of ‘the *’um ce.

stream’ of gas into the furnace, of an air port
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