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o beZ whom Tt J COTLCEPTL

which I have obtained a patentin Great Brit-
- ain, No. 4,986, dated October 19, 1882,) of

IO
- of the loss of fuel in blast-furnaces of ordinary
-construction is due to the carbonieacid evolved
‘both J?rm’n the limestone and from the ore in
being reduced at the red-hot zone of the fur-
‘nace,. which |
. _11*0111 the incandescent fuel to form carbonie- |
o '._0‘&1[1{5
o ing Lo :msr present invention, I more or less
_pwvenb the production of car bonm acid from
20
" .'_;11’*SL b“gr constructing the furnaee of such “1,_

o of ore treated that the reduction of the ore:

25
- (*(}1111}1]1.;1131011 wwh such construction. of fur-

naceand mode ol charging the ore, causticlime
in place of 11111&%011@, so that, 1)1.:1(*1)1(3(1;11 Y, N0 |
| G&l‘b(}ﬂlﬂ-"lﬂld gas’is evolved therefrom. |

R 30

40

..cltlzen of England re*suhng at Stourbridge, in

vented a new and useful Impl ovement 1n the-

~able kilns of any known construction,. and the |
vesulting caustic lime' should be dr ctwu from
the kiln while still warm, and be protected

loaded into barrows or trucks suitably in-
elosed, and by preference arranged so that |
they will open of themselves when the barrow
18 to be emptied.
, lime will be pr{wentﬂd from- absorbing any
- Sensible proportion of carbonic acid or W"Lt(}l"
~+ . from the atmosphere.
e 111‘0‘5{3{*151013 the caustie. hme should be charged
S I ats E:mmbl(* proportion for Smdtmn pur-
poses directly onto the charging-bell of the
blast-furnace, orinto the furnace 1‘r&@]f and as-
- quickly as 1)0551131{3 be.covered np either with
- . coke oriron-stone.:
.~ charge is lowered info the furnace, asthelime
| 50
~ willnot be liable to absorb the aqueous vapor
T 1"*153,11'1'DP fl ol Lhe mmsb coke or 1“1101&13 1ron- St(}tlm, |
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CHARLES GOOHRANL or STOURBRIDGE COUNTY oru W’OROESTLL;, D‘IGLAND.

MANUFACTURE OF IRON IN BLAST FURNACES

SPEGIFICATION formma' pa,rt. of Lettera Pa.tent NG 284 383 dated September 4, 1883

Appllcﬂtmn ﬁled Dawmhel 30 1382,

(H{J Epemmenﬂ ) I‘atentod in Enﬂhnﬂ Dotuber 19 1882, Nﬂ 4,986,

R

‘Be it known that I, CHARLES' OO@HRAN 3::, 2
the county of "‘Wm*‘cestel England, hmve :m-
Manufacture of Iron in Blast-Furnaces, (for
whleh the iu::ﬂlowmﬂ 18 & Sp&@lﬁﬂibtl(}l]

1t has been found that the principal mﬁsc

carbonic' acid takes up ecarbon

as,which passes away. Now, accord-

the above substances at the red- hot ZONe,

1'<:~e size relatively LO the size of the Tumps

shall be practically completed before it reaches
the red-hot zone; ‘and, secondly, I employ, in

In carrying my invention into 13]‘:],(3t106 the .
limestoneshould be thoroughly burned. in suit-

from exposureé to rain or weather by being

By this means the caustic

JIn fartherance of this

By this means, when the

is be,low the other materials of the charge, it

upon the size
also upon the nature of the ore, which may in

] whmh 1t would do if 13]10&(1 ‘Lb(}VB these ::Llso |

the interval of time bDetween the intr oductmn

of the consecutive (,h&rges will be utilized in 55
_enabling the moisture C(}ntamed in the coke
and iron-stone of the previous charge (whieh
may be considerable, especially inthe coke, in

wet weather) to be drwen off before the fresh'
charge of lime falls onto them.

The object 60 o
of the above precautions is to prevent, as far
as possible, the formation of hydrate of lime,

commonly known as ‘‘slaked lime,’’ Whlch -_
“would be as detrimental to the economic work-
ing of the furnace, if not more so, than the 65
limestone with its- L(}ntmmd carbonic acid. N

As before stated, in_order to effect the sue-

cessful working of b]ast furnaces according to
‘my invention, itis also necessary that the size _-
of the blast- fl:ll‘]lim(:‘: shall be so proportioned 70

relatively to the size of the lamps of iron-

‘stone charged that the whole of this shall be-

come 1(3(111(,61:1 orconverted into sponge ofiron
before it reaches the red-hot zone. If this

precaution be not taken—that is to say, if the 75‘ |

lumps of ore are.of such a size that they will

descend through the upper partof the furnace
and reach the 1‘6(1 hot zone before the whole
| {)f then' mass coul d be pmpeﬂy *mted upon by

be 8o

| VOI‘V{}LL from Lhe pm(ﬁeqs of 1*&(111(313i011 in the -

presence of the red-hot coke, and this will be
partly taken up by the ca austic lime, which will
thus become reconverted:into car honate of
lime; to be again reduced in a still lower re- 8z
agion, ellmllmg a corresponding absorption of
fuel m the 1)1 0CEeSS,. ’I‘hus to .;Wmd thls oc-

nuxtme 0f lmﬂe and- %I]l‘bll 11111111% be used, -
t]]e furnace should be of very L:u*ne thmen— qo

sions; and I have found, for mstcuwe that a
-1161“]113 of about thirty {eet above the red-hot

zone ig advisable for this purposewhenlumps .
of about fourteen inches in size are used; but’

I in no way limit 11"1},7561[ to these 1:11*01301*131011% 3 Q5 R

nor is it possible to give any precise rules  as
to the size of the furnace beyond the general

Tules above stated, because the i‘ulh]lmeub of

the 1*eq1111*ed condltmn% may depend not only
of the iron-stone lumps, but 100
some varieties be acted upon mm‘e 1*(3&(1113? b}f "
the carbonic oxide than in others. - -
In “m]l cases it is Jmpormnt tO msure the



-

- greatest possible dryness of both iron-stone and
| coke 0 obtain the fullest possible beneﬁt f1 om
- my above-described invention.

Withregard tothe quantity of causticlimeto |

5 be used, it may be stated that, assuming the
hmestone to be pure and pelfeetly calemed
then inplace of fivehundred-weight of lime-
stone,now used per tonof pig-ironmade, only
2.8 hundred- -welght of caustic lime need be

1o used;and, in the same proportion, in plaee of

| tenhundred—welﬂ*ht of limestone only 5.6 hun-
dred-weight ot 111]’168130116 8.4 hundred- welght
of lime, and so on. These proportions re-

main the same, no matter what size furnace is |
15 used, so long as the ore is reduced therein be-

fore reaehmw the red-hot zone.
Having thus described the nature of my in-

vention :—md in what manner the same 18 to |

- be performed, I wish it to be nunderstood that
20 L do not elmm, cenerally, the use -of caustic

lime in blast-furnaces, as I am well aware that

T

this has been alr cady tried, but undel condi-
tions and for purposes differ ent from those of -
my before-described 1nve11t1011 ‘but .

1 claim— 25

The within - described method of . Workmg
blast-furnaces, consisting in charging the fur-
nace with ore in the presence of caustic lime,
the furnace and ore being of relative dimen- |
sions to each other, as set forth, whereby the 3o -
complete reduction of ore before it reaches the
red-hot zone is. effected and the amount of
carbonic-acid g&s evolved at the zone dimin-
1shed.

In testlmony whereof Thave signed myname 35

‘to this specification, in the presence of two
| subscribing w1tnesses this llth day 0f De-

A, D. 188‘? L
OHARLDS COOHRANE

cember,

1V1tnesses
WILLIAM JONADAB TURNDY
J OHN PATVMER HALL.




Correction in Letters Patent No. 284,383,

. - A
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It is hereby certified that in Letters Patent No. 234,333, granted September 4, 1883,
upon the application of Charles Cochirane, of Stourbridge, county of Worcester, Eng-
land, for an 1mprovement in 'the ¢ Manufacture of [ron in Blast-Furnaces,” an error
appears requiring the following correction, viz: iu line 12, page % of the printed speci-
fication, the words, of lime; in place of 15 hundred weight, should b. “inserted after the
word “weight” and before the words “of limestone;” and that the patent shounld be
read with this correction therein to make it conform to the record of the case in the
Patent Office.

Signed, countersigned, aud sealed this 13th day of November, A. D. 1833.

[SEAL.] M. L. JOSLYN,
Acting Sceretary of the Interior.
Countersigned :
BENJ. BUTTERWORTH,
Commissioner of Patents.
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