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Tu aZl % whom it may concern: .

CES :jSi;reet Place, Cannon stree‘r in the ci |
. subject of t.hef “Queen of Great Br itain, have invented
. or discovered new and. useful “Impwvementa in the
~° TPreatment of Crude or Cast-Iron; and in the Manu:

~+ faetureof Malleable-Iron and Stee]-” and I, the said |

B . HENRY . BESSEMER, do hereby. declare the na.ture of |"than it otherwise would be I fuse’the nitrate of soda

-
I"I
III.-l.‘-hll'-
L o TT]
------
Sl
-

L - ; kel -

e Y — i i

 HENRY BESSEMER, OF LONDON, ENGLAND.

o LetterstentNa 94,094,c3mted Sqrtembar 21,'186,9; pdtmztﬂl in ._Eughf'nﬂ -D_rcmir_ber 31, 1867.
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 IMPROVEMENT IN THE MANUFACTURE OF IRON AND STEEL.

+ ' - - | .I' o | .

- msf-‘hﬁdﬂﬂ fefé:red to in these Laﬁtigrs '?&wnt an-imnking part of i.he égme.

Be it kirown that 1, “HEeNRY BES&EHEB, of Queeri
ity of London,.a

4 .
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‘a8 compared With the area - of the’ pmmpa] hm 1?011t.11-
section of the metal in the converting-vessel,:
In this way L/Bot;h modify the. intensity of tlm ae- -
tion and’ also prevent the rapid scoring-aetion which
would result from the passage of the & 1% bbtweun tlu,
‘inetal and, the sides of the vessel. |
‘Also,in order to render the action. more regulm'

“the. gaid invention, and in what, manner the same is:| or other material, and cast it into the case or cham-

o tohe pelfﬂrme,@, to be particular 1y described and. as-,
" certained in "ind by tlu, folluwnw statement. thereof
R ,tha,t is to say— - - =
- In the specifieation uf a patent gmnted ato me in
U ".--.-.England and dated the 12th day of February, 1856,
~"Nov: 356, there is described the ciﬁwersmn of nwlten'.
-+ grude-iron, or of remelted pig or nnery iron- into.steel .
- or'into’ maﬂeable iroil, without the use of - fisel for te- -
¢+ “heating, or coutinning to heat the molten iron, such
- coyyersion. Dbeing eﬂected Ty foromg into, and,armong_
v the I)&l'tl('lﬁb of a mass of m{Jlt«en irof, enrrents of air
~ or gaieous. matter, containing, or capable of evolvmg'
7 sufticient oxygen to keep up the combustion’ of the |
~ " .cathen cenl:amed in the i iron, till the conversion is a¢-
- complished. - This pr 0Cess i8 now well lmown as the |
-BESSEIHLI process. - |
-~ 'One; method of cmuluutuw 11; is tu pla.c{, beneath'
©thé molten iron a perfor: Ltefl ‘case, capable of beaving |
& high heat, and containing a solid untt.el, such as
Con 0 nitrate uf mm, wlnch gves aﬁ' 033 freu on ‘bemg
A "_.:_.heated | - - |
7 The he.-.tt of the nwltcn iron canses ﬂw mtmte m'.
‘. other -matter to: liberate nwg_,en, which forces its way |
“y- - through the perforations-in-the cise, and it issues into.

and amongst the par ticles of the nmlten irony as when |

2t aidris foreed thvough' the tuu,re-plpes in the o dum*y;
ST .wa,y of conducting the Bessewner proceds. |
S 'When Solid watters are used to genérate the: 0x3-'|
0 gen, as above stated, it is advantageous to use a con-
P ;vertmg—vessd Jike tlmt which is llbllﬂ“)’ employed in |
I "cuudmtnu, the Busst,merfptm*ess that-is to say, a,
. vessel mounted on trunnious, and with & mouti 01.'_
© . .opening tb receive am] Lll’sLll‘tl"‘L the mnetal and give |
0 exit to the gases passing away duunﬂ' the. convel mon
e and also with ai aperture at the bﬂttom, - .
~o 7 This aperture usually receives the tuvere-hﬂx wluch
- closes it'when. the vessel is at work, and air:is-blown.

. thiough the tuyeres, but when. snlul substances are to

o e used, I replace the tpuyem—bo*( b} & case or chamber
o lined ‘mth refractory moaterial.. -

G i filled with the nitrate of SU”]H or other material ca~
R pa.ble of evolwnﬂ' oxygen, and is elosed at the top Wlth
o g perforated. ﬁre-—tlle, or 11; nm:,r be mbh a slab of l‘L-

- fraktory stone.

=+ 1 make the case of tmch dnnensmns tlmt the 'uea '
S of the surfice of the nitiate or material is but small,

~Dberin which it-is to he used, a,nd tllue a,llow it to
Bohdlfy o

The melted metal is then effectuall y preventeﬂ frmn
‘acting on more than the upper surfiee of the cast
‘block of nitrate or inatérial, or the fused nitrate o
material may be cast into selmmtu moulds, and after-
‘ward  placed in. the cases or chambers, or in some
‘cases 1 mould the nitrate or inaterial inito blocks, un-
der heavy pressure, before mserting it into the case -
or ¢chamber; and theviol . ofthe action of the nitrate
or material on the iron way be reduced to aiy desired
extent, by mixing dry clay or other inert matter with -
the mtmte or . material ;- but I lay no claim to the
mouldlng of such blocks by pressure, nor to the mix-"

ture of inert matters with the nitrates-or other ma-
terial; nor do 1 lay any gentlml claim to the use of
nitrtes or-materials yielding i mygeu-frﬂ‘;, t,\c:.,pt when
used according to my present invention. |

In order that the way in which the (,.asa or cham-f
be.r containing the nitrates or other lnate ial eapable

| of yielding oxygen-gas isapplied to converting-vessels, -

such. as are-generally employed in the Besgemer, pro-
_cess, may be. fully understood, T have shown a-veiti-
“cal section of an apparatus, 30 ar ranged, at I‘tgm'e 9,
on the sheet of drawings hereunto annexed, >

" At the loyer part of the vessel a, which is sumlar.
1:0 the vessels usually employed in couductmg the
Bessemer process, & ring or hoop, of iron, b, is fixed

This case or chamber

to the plates ux wlnch form the loww pd.r b of the |
vessel |

The case or chmnber d, fm holdmfr the mbrates
or other material, is promded With a. ﬁange at its up-
pet edge, which is secured to the vessel by a seriés of® -
‘slotted studs 'md cotters, one of which studs is shown
als €
The case or clmnher is. Tined with ﬁre-bnek fire-
olay, ganmster or other sulta,ble refl actory matenal
as shown at ¢.- - ~
"~ When the: mtrate or ﬂther m'mterla,l ahewn '11; g, ls'
put into the case, the perforated.cover ‘or tiiyere-plate
| Iy composed of hre—bnek or Ransom’s: eoncrete stone,
| is put on, and the ease will theu be 'in a- cﬁndltmn_
E wady for'use. - -

When, however, the nltmte ov other materml is"

f'uqed alid cast into the case or chamber ¢, and hag
becmne solidified thewm, the usé-of the t!:efefe-nlate




may be dispensed with, as the metal will act on' the
bper sutface of the Ditrate or ofher material, and
fuse it gradually, and not float it upward in the way
that loose erystals of the nitrates would. be carried up
if tuvere-plates were omitted.

Before operating on the crude-iron, I preter to hea.t

the vessel, which may be effected. by securmg an iron
grating to the bottom of the converting-vessel, by
means of the- slotted studs e. "On this grating a fire
can be made, the products of combustmn eseaping by
the mouth 4 of the vessel.

~ When the vessel has been heated sufficiently, the
ghating may be removed, and the case or chainber 4
thay be secyred in place, ag shown in fig. 1.
~ Alittle ‘s8lip” or mixture of clay 'and iine sand, in
a creamy state, 1s put around the edges of the tuyele-
. plate I, so as to secure a gooa joint, after which the ves-
~Bel may be turned en its axes, (one of which is shown
by dots at j,) mtg a pesit:ou to recewe the molten crude
“iron to be operated upon, so that the whole of the metal
from the melting-furnace may be run or poured into
the vessel before an) action of the nitrates takes

place.

the whole of the metal mmultaueaus!y mto a pomtwn
t0 be operated on. -

~ The Hluid iron enters the tuy ere—lmles ‘nnd coming in
contftct with the nim ate - o1 other materl‘tl rapidly

tuyel e-plate in numerous stleamh, tlirough the fluid

metal, 'in the same manner as air passes upwm:d.

from the tuyere-holes in the ordinary Bessemer pro-
cess.

The oxygen will decmquze the crude iron,'and.
- convert it into malleable iron or steel, after which |
the products may be diseharged from. the mouth i of |

the vessel, by turning the vessel on its axes, as usu-
ally p1 actised.

Also accmdiﬁg to my invention, wlun 1 employ.

either nitrate of soda or nitrate of potash, or other
easily-fusible matter, whieh yields oXygen on coming
in .contact with fluid i1 om, and purifies or decarbonizes
the s same, I bring the nitrates or other matters into
a fluid state, in a suitable vessel, before such mat-

ters are brought in contaet with the molten iron, and |

I introduce such fused nitrates or other matters in
Jefs or currents, which are forced through small open-
ings or tuymes, into the fluid metal, the force with
which they are injected being such a8 will prevent

the fluid iron from entering the tuyeres or the cham- |

ber containing the aforeazud ﬂmd mtra.tes or other
maftters. ~

I prefer to fuse these matters in an iron vessel pro-
vided with a jncket for the circulation of superhea.ted
steam or hot air.

ingert.one or more - ﬂre-cla.y tuyeres in the lower

part of the converting-vessel, which tuyere or tuyeres
- .1 eonnect by a short pipe with the vessel containing

‘the fluid matters before named.

The passages leading into and through the tuyeres

may be heated by passing superheated steam or hot

air thmugh them previous to admitting thereto the{

fluid nitrates or other matters.
The emission of the stiperheated steam or Lot air

will serve to exclude the fluid metal from the tuyere- |
openings until it is desired to introduce the flnid |

matters -into the vessel, and also after the whole of
the fluid nitrate or Uthm Inatters bave been injected,
the steamn or air will agaiit pass, and thus prevent the
- iron from entering the tuyeres or passages. |

In order to ml{,e these jets of fluid into the molten
iron, I also employ super heated steam or hot air, un-
der sufficierit pressure to act on the surface of the
* said flnids, the moutll of the vesse! ¢ontaining them
being closed by a valve for that purpose.

|

!

The movement upwm'd of the vebsel thus brmgsx

|

-shown, for the purpose of dist
| trates-or other materials m small 'atreams thronfrh

_ fuel,
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I would observe that when I so employ fluid mat-
ters to refine, purify, or decarbonize any olten iron,
I prefer that the vessel containing the iron should be
of such form as will admit of a much greater depth
of fluid metal in proportion to its diameter than ves-
sels usually employed in the Besseme: process; but this
inereased depth of metal is not essential to the SUCCEsS
of the process, but it is to be preferred in construct-
ing new apparatus.

Such vessels may elther be movable on trunmons,
or they may be fixed cylindrical or other-shaped ves-
se]a, but I prefer to employ vesseis mounted on trun-

-nions, usually called tipping-vessels, such as are gen-

el n]l; employed in the Bessemer process.

Vessels that are now in use for that purpose may
be readily adapted to the use of fluid nitrates in lien
of atmosplieric air, ag wili be readily understood on
reference to the Bheet of drawings hereunto annexed,
where -

Figures 2 and -3 repre!sent vertical sections of a
Bﬂssemer converting - vessel, ip different positions,
with the apparafus necmary for uBmg fluid nitrates

.attached thereto.’

The converting-vessel A is constructed of plate-
iron, and hag a lmmg of ganmster, B, at the lower

pmt of the vessel.
There is.a lioop of iron, O ﬁom which slotted studs

D project, and by, means of which the tuyere-plate
1 is secured to the vessel. |

This plate has a tubular part, F, and an mchned_'
ring, G, projecting from ifs upper surface;
A block or tuyere, of burned fire-clay, H, is fitted

‘into the inclined ring &, and rendered alr-tlght by
x'-ﬂuumng in some Pol tland cement or plaster

The centre part of the tuyere H is made hollow,

and’ several small openings, I diverge from it, as
mutin the fluid 1ni-

the fluid metal
At the back of the cony etting-vessel, the chamber

J.18 fixed ; it is surrounded by a Ja,(,ket L, which also
encloses the four-way cock M, the handle of which is
external to the Jacket and therefme nob seen in the
drawing. - !

K K are brackets, by which. the jaeket L is con-
nected with the casing of the converting-vessel,

- Before the apparatus is empleyed to .convert the
cryde metal, a fire may be irlaﬂe in the vessel, & blast
of hot air bemg propelled through the tuyere- block G
for the purpose of keepinrr up the: combustion of the

Meanwhile: the nitrate of soda, or other mateérial,

| yleldmg oxygen-gas, is put infothe chamber J, throu gh

_- the funnel and cock N, which4s then (,losed'

Highly heated air-is passed by or thmugh thpe axis

of the vessel, shown by dots at P, and the air is con-

veyed by the pipe Q into the Jaoket 'md allowed to
blow off’ t]mough the cock R. . -
The air is heatéd to a temperature suﬂiclently high
to melt or fuse the nitrates or-other materials con-
tained in the chamber J, or their fusion may be
effected in other vessels ‘before they are supplied
to the chamber J, where they are then retained

'in a fluid state by the Tiot air. passing through the-
jacket.

Figure 3 shows the posltlon'the apparatus is put
into for the purpose of receiving the crude molten iron
to be operated on, wlhich is run in through the G])&ll
mouth o of thé vessel. . '

Whilst the metal is running in, a mlrrent. of hot
air is-employed' to heut the pipes and tuyere-bloeks
through which the fluid nitrates are to pass, the air

- also serving to prevent any of the molten llon.fmm

entermnr the tuyeres. .
The air for this purpose is conveyed from the axig
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I of the. veesel by the pipe S mssee thmuﬂh the fem*
- way cock M and’ plpee T 'md TX, into the tuycre-
. Dblock, flOlH wlneh lb eempee by sever al eunll pa,s-
I'Ii-._j_eagee. T |

As the 'meuth O of ﬂte vessel is tur ned njnml d,

LT the tu}fele-bleele H. descends, and just ag it is ebeut
. -to be inmersed bencath the emﬂi,ee of the molten iron,
the four-way cock M is reversed. The vessel is then
- turned-up into the position shown in fig. 2.

i By the veversal of the four-way GOG]\ ...the air under

- ,pressure no longer passes’through the pipes T and’
© X jnto the tuyere-block, but finds its way through

" ‘the pipe U, into the upper part of the chamber d,
and there pressing on the suiface of the .molten ni-

~trate or other material, forces it thirough ‘the four- |

 way cock and plpes T and T, and through the sev-
- eral tuyere-openings, into the fluid metal.
o When the whole ef the fluid has been dischan ,g_.,t..d

 the air under pressure will follow through- the same |

- passages, and exclude the metal from the tuyere-block

~uitil the vessel Ts tmned dewn, and -its eeutents dis-

ehel ged, _

. If the nitrate or otllel ma,teuel }‘-'leldmg oxygen- |
= agee, be used in such qmutlty a8’ enly to partially de-
-carbonize the érude iron,the passage of air through -

 the metal, after all the ﬂmd nitraté has been dlS—

ehalged will 1ot only eeluplete the decarbonization |

- to the desirved exteut, but it mll ‘ﬁm 'ease tl1e temper-

- atme of the metal.

IPhis - increase of | tempel 1t111e wﬂl be etﬂl more

reedli'y effected if some fluid, epwgel eisen, or other
. carburet of iron, be added at the time, that is 10 say,
- after all the nitrate er material has been injected.

In order that the removal of an .old tuyer e-bloek

- 'aml the euppI}, of a new one may be effected readily,
- ajoint is made on the-pipe T, at W. This is shewn |
| .' S ona larger scale at Figure 4.

- The elbew—plpe T ha$ a dov eta.lled rmg, L bolted

ta it, and the pipe T* has a corresponding dovetmled .
ﬂenge fitted into the ring X, and capable of moving
~within the dovetailed ring, so that whenever the
flange of the. pipe T is unbelted from the tuyere-
pl.a,te E, it-may be moved on the joint W, out of the
- Way,. and thus adwmit ef the remev‘ﬂ of tlle isuyele-.

p]ete from the vessel. -~ *
Such vessels may elther be moveble on. trunmone,

| o or they ma.y be hxed eyhudue'ﬂ oY ethel—eha,ped Ves-

ee]e

Useelly I empley siach a pmpertton ef nitr ete or ma~

terlal in‘relation to the quantity of crude or cast-iron
epemted on as to convert t‘:e metel at onee 1nte ma,lle-
ab]e iron or steel. o

In some 'cases, howe% e1 it mev “be eonvement to.

empley & eme.llu preperlsmn of nitrate or material,

- and te leave the metal in the form of a readily -fum-,
“ble east-iron, but of improved quality, aid this cast--
- iron -may. be afterward converted by the mdum 'y

Bessemer process, or otherwise employed.

It is well known that there are many gr: ftdatmne

ef quality or degrees of decarbonization between what
~is usaally calléd mild steel and: that quallty of metal

“vious that the decarbonizatien of the metal may have

“any range between these” limits, depending on the

quanm;y of oxygen-producing material employed, and
~the quantity of carbon originally coutained in the

- nitrates - or ‘other material, in such a state of decar-
“bonization as may best: adapt it to the uses or after-
- processes for which:it may be req nired: |

. currents of air introduced below the surface of the :
“metal, as 1§ snggested in general terms. in the speci-

tieation of my said former pateut, ag also in that of
another imtent granted to me in Lnglmul, aml dated

the 3ist of May, 1856, No. 1,202,
In ‘rovie cases, Liowev er, it is desired, in place of

cohverting the metel in pmt by the eil introdueed,.

and in part by the nitrate and chlorate which it em-

riea with it, to effect the cmeEIblO]l entirely by t.u, -

nitrate or ch]ente *
I then employ a current or curl ents of an iners g,ee, ~
such as earbonic-acid gas, or. steam, or vapor, to carry..

“the powdered nitrate or chlorate mte the eonvertmg-'

vessel, amongst the molten metal..
Fpr this purpoge: T prefer to reduce the nitrates er .

otheér materials, cepa,ble of yielding " OXygen-gas, to &’

fine powder, hevmg‘ first baked them s0 as to deprive

them as far as possible of water. = |
- The powder may be admitted to the pipes which
convey the gas into the 1metal by a feeding-screw, cr
other' known contrivance for. Ieglﬂdtll]ﬂ the euppl) 2

of powdered or granulated materials.

The gaseous mattele employed for conveying these «
powered materials into the wolten metal may be
obtained by passing air or steam, under sufficient
pressure, through a close vessel, hnetl with fire-brick,
and  containing coke or other foel in an 1neandeseem;
state, as is well understood, or tiw gases may he gen-.

| _emted by any other- kneeu aud efficient means.

1 do not claim under my pleeeut invention the use

| of atmospheric air or steam in their natural state, for

the purpose of carl ylnn' 111tletee or other matters into
molten iron. |

- . Having thus described the nature of my eld in-

vention, end the manner of performing the. sdme, 1

would have it understood that I do not confine m}-
self to the exact details desenbed but
" What I claim, is—

The tleetnw melteu cr ude. or eeet—uou mth mt1 at-e |

of 80da or ether solid. oxygen-yiclding substance ip &

vessel mounted on trunnious,-such-v -essel JDeing pro-
vided at oue end with a ehamber or case, to. cente,m
the nitrate or other eubstanee and ab the otlier end

- with a mouth, serving to receive and deliver the iron,
and also as an exit for the gases passing away daring

the conversion, thie arrangement being also such that
the vessel may have the metal poured into it at the
mouth - without coming in contact with the nitrate’

1or other substance, and may then be tipped so as
to cairy the nitrate or substance below- the molten
| metal, and finally, when the conversion is complete,
| may-be again tlpped te pem out the metel at the-

mouth.
Alee, in tleatmg molten emde or eest—uen the

pouring the nitrate of soda -or other fusible oxXygen-
yielding substance; in a melted state, into the case

“or chamber in which it is used, allowing it to be-
_come solid in the said case or eh amber, eud forma

mass, the surface only of which. can be 'mt,teeked by -

the melten iroti.

Also,.in treating molten cr ude or eest -iron, the

whleh is usually termed eest—steel and it will be ob- | closing the top of the case 'or chamber in which the

nite a,te or other substance is contained. beneath the
molten iron, with a perfm ated five-tile, or eleb of

refractory stone, -
Also, the treating molten erude or ee.et-lren with

~erude iron, and therefore; that the metal may be | nitrate of soda. or other fusible oxy gen-yielding sub-

dleeharged ‘from thie veeeel after treatment with the

st{mee, by forcing the liguid nitrate or substance in

,]ets into-and amongst the molten metal.

Also, the forciug heated air or steam through the

‘same tuyeres. or orifices by which the liquid nittate

' Nitrate of soda or-nitrate of potaeh or ehlemte of ot other substance is forced into the.metal; so as,
‘soda or clilorate of potash, may be ea.med into and
amongel; the molten iron by means ef a car rent or

| before the nitrate is supplied, to heat the said tuyeree

eﬁt:mﬁees, and to exclude the metal fmm them both -




~ ‘before and aﬂ;el the apphmtlon t)f’ the hquld 111trate
. orsubstance. | |

- Also, In the tremtment of molten er ade or a&st—-
R ?11 on, ond in the manufacture of malleable iron and |

- steel, the use of apparatus, arranged: as 1s 1ep1esented
~in ﬁﬂs and 3 of the drawings. .
Alsa, the treating molten crude or ca,st iron by

the said met:a,] by means ﬁf a jet or jets of carb:)mcn- RN
+ acid gas, or othel gas mcapable of yieldmg xygeq, R

tr.) the molten metml |
L HD‘\TRY BESSEMER

W 1tnesses R |
| DAVD anewov o
Catford Hill, Forest H z,ZZ

i-’?*::j'? carrying : nitrate of soda or other oXygen-yielding i o G F WARREN,
- -substance, m a powdered state, into and 'unougbt

- No.1% Gr ac&chwrch Stfreet LGJICZG??, I} U
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