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UNITED STATES

CHARLES C. ALGER,

PATENT OFFICE.

OF NEWBURG; NEW YORK.

IMPROVED SMELTING-FURNACE. .
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Specification forming part of Letters Patent No. 17,639, dated-June 30, 1857,

To all whom it may concern: -

Be 1t known that I, CHARLES C. ALGER, of
Newburg, in the county of Orange and State
of New York, have invented an Improved Fuazr-
nace for Smeltmn* Iron; and I do Jhereby de-
clare that the s'une is fllll?’ described and rep-
resented in the following specification and the
accompanying drawings, of which—

- Figure 1 i8 a side elevation of said furnace: ;
Flg 2, an end elevation of it; Fig. 3, a planor
top view of 1t; Fig. 4, ahorizontal section taken
through its tuyere-passages; Fig. 5, a vertical,
central, and longitudinal saction of 1t; Tig. 6 |

a vertlcal and transverse section, the same be- :

ing.taken through the tuyere- passa,ﬂ'es of op-
posite sides of the furnace. Fig. 7is a hori-
zontal section taken at the top-of the boshes.
Blast-furnaces for smelting iron ores have
always been constructed of a square, polygo-
nal, orcircular form in their horizontal sections
through either the hearth or crucible, and as it
1S necessary to the proper W()rkmg of a fur nace
~that the blast of airshould penetmte thewhole
charge equally, experience has démonstrated
that with heavy coal—such as anthracite—a di-
ameter or width of about five feet in the hearth
i1s the maximumlimit of capacity forthe proper
working of such furnaces, in order to make
good, i-ron. ‘Even with that capacity a blast of
from four to five pounds pressure tothesquare
inch (such depending onthe quality ofthis kind
of coal) i1s necessary, the great weight of this
coaladmitting of such pressure; but withlight-
er fuel—such as charcoal, bituminous coal, and
coke, which is easily hfted and the fine part1-
- cles forced up by the blast and lodged on the
" boshes, and whieh, therefore, does nob admit of
a blast of such heavy pressure—-—-the furnace
cannot beadvantageously made so large asfive |
feet in width or diameter of hearth; a,nd with
the proportlons indicated the use of a blast of
heavy pressure is attended with ser ious incon-
venience onaccount of the expansion which the
alr undergoes. in the cavities or openingsof the-
charge, as sueh occasions inequality in thedis-
tribution of the blast of air. The main objec-
‘tion, however, arises not only from the great
cost of maehlnely and power to produce and
maintain a uniform blast under such heavy
pressure, but from an increased consumption
of fuel, all of which adds greatly to the cost of

|

erectmg and running furnaces under sucheon-
ditions.

and praetical iron-masters that the relative
proportions of the hearth to the boshesshould
be about as one to three, and that the diameter

of the hearth should not much exceed five feet

to work with economy and produce the best
quality of iron. The ploduct cannot be in-
creased with economy by inereasing the di-
ameter or width of the hearth much beyond
five feet, because that necessitates at times a
still rrreatel increase of pressure beyond five

‘pounds and such increase of pressure would
| not only be attended with a still greater pro-

portional consumption of fuel, but, besides, 16
1s liable to injure the quality of thelron Caus-
ing all that which is melted at or near the
tuyeres to behard, however well the materials
may be prepar ed. Besides this difficulty, a

blast of over five pounds pressure is liable to

injurethestrength oftheiron; andif thehearth

or crucible is increased in diameter or width

much beyond five feet, whenever the furnace

loses its required heat, which often occurs, a
hard mass is liable to form -on or about the
middle or back wall of the hearth, below the

tuyeres, to the great detriment of the smelting

process. These masses, when once formed, re-
main for a great length of time after the far-.

nace is brought back to the tempemture re-

quired for makmg oood iron.
For the reason above stated, it has univer-

sally been recognized that there 18 & practical

limit to the capaclty of such furnaces, and al-
though it has long been known that 1t would
be a sourceof great economy if the capacity of

furnaces could be materially increased insome
t way suitable to the production of good iron

with the blast not exceeding the pressure usu-
ally employed, yet prior to my invention no
plan to my knowledge has been produced
which would a,ccomphsh the desideratum.
The object of my invention has been to pro-

duce a furnace.for smelting iron and having a
capacity materially increased beyond that of
furnaces as heretofore constructed, and at the
same time preserving whatis recogmzed asthe
proper relations of the blast tothe charge; and
to this end my invention consists in making

the furnace of an elliptical or oblong form, in

the planes of its horizontal sections, from and
including the heéarth or crucible upward and
having two mouths (one at each end of the
hearth) and one or moreranges of two ormore

It is the general belief of intelligent ! tuyeres in each of the two opposite sides, so




. as to introduce the blastin the dlrectmn of the-_.
~ ‘breadth of the hearth.. |

- Intheaccompanying drawmgs,A represents.

" the héarth or crucible,whichis of an elliptical

~ or oblong form in the. plane of its horizontal

| - 8ection, but in all other respects formed in the

- usual manner.

. . - BBBBEB B Bare bwo series ef tuyere arches |

- or openings, oneoneach side and arranged be--

. tween the mainworking-archesH H. Tothese

- :tuyere -arches are fitted t tuyeres and blast-pipes.

. 1n the usual manner, in order to introducethe

~ blasts in the dlrecmcn of the breadth of the:

- hearth, |

. OC are thedam etcnee DD the bcshes, a,nd |

. K the stack, bearing the same proportions to |

- the hearth, 50 far as breadth is concerned fhd.t |

. they do in furnaces of the usual form.

' F are arches, oneat each end, for the wcrk

-  ing-mouths G- G. I ccntemp']ate In some 1n-
. stances emplcymg twc ranges of tuyeles, one
~ above the other. |

- H H are main a,rchee 1ea.d1nﬂ* to the lcwer or

- _,tuyere arches. The boshes,as Wellas thestack,
| ~ are of an oblong or elllptlcal form, and in all
- other respects beer the same. relatlcns in form
- to the hearth that they do in furnaces of the

~ usualconstruction. Thebreadth ofthe hearth
18 to be determmcd by the kind of fuelandthe |
~ pressure of the blast with the view to thequal- |
ity of the iron to be produced and economy of |
. fuel, the length of hearth being due to the| .

o quantlty of iron which it may be. desmable to}p

smelt. within a given time.

- TtWwill be seen from the above that on my

i 1mprcved plan the capacity of the furnacecan

be materially increased without changing the
‘relations of the blast to the charge—a result
which cannot be obtained, as I believe, by any
‘other known method—thusinducingeconomy,

| as 1t is well known that the greater the quan-
ity of ore and fuel which can be in prepara-
tion and reduction at one time the lesswillbe =
‘the relative cost of the smelting process, asthe
labor and number of keepers will be muchless - ;

in proportion to the product of iron, which, .
under such proportions, wﬂl prcduce more_;_;_f B

soft iron with less fuel. o
~What I claim as my invention is—

An improved furnace, constructed substan-
tially as: descrlbed—that is, with its hearth or .
| crucible and boshesofanelliptical orelongated
| form, snbstantlall;y ‘and for the purposes as SR
specified, in combination with two mouths
: i(cne at each epd for workingand tapping)and ~+
{ two or more tuyeres at each side, soarranged

as to introduce theblastin the direction of the =
‘breadth, and for the cbjects as herembefcrei o
.explamed e

In test1mcny wherecf I have hereuntc seti .

my Slgnatllre

Wltnesees R .
WML H BISHOP
- JOEL B WILSON

' --5:i:CHAS;-O;:ALGER.W--. "
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