' IMPROVEMENT IN THE MANUFACTURE or-' STEEL

Speclﬁcatlon formm g part of Lettﬂrs Patent N

ISR ?To all whom it may 1 CONCErn:

~ Be it known that I JOHN ABSTERDAM of

SR __f_;-'the city, county, and State of New York, hwe
. invented.a new and useful Improvement in
-~ ... the Manufacture of Semi- Steel of Cementa-
oo tion, and 1 do hereby declare the followmg to

bea tull clear, and exact description thereof,
~ o which will enable those skilled in the art to

f_make and use the same.

This invention consists in a bar, plate, sheet

éj':“ﬁ or slab of semi-steel of cementation, produced-

h":__ onese WSS T e T N e

by

Also, in a railway bar made: of

~ action of rolls, then welding the said head-bar

to a Tail- pﬂe in finishing the Whole into a
__-;mercha;nta;ble railway bar.

-In carrying out my invention I commence

by submitting to the process of cementation

“ . puddled bars, muck-bars, unrefined serap-
© 0 bars, or rough flats of old rails cut in suitable
. lengths, according to the pile or fagot to-be
©oooo 0 made,
S verted bars or crade blistered steel.
.. these crude converted bars I form. piles or
. fagots corresponding to the bars or plates to
© .. be produced, and by introducing. these piles
- or fagots into a smtable furnace I heat the
L ?i..-,f.-,_same so that they can be Welded and rolled
~© . into merchantable bars,

- slabs.
.75 the welding and rolling process the metal is
~o . refined after conversion, and the produ(,t ob-
oo - tained is a
... . combinescertain properties of steel with other
- .. properties of iron.
- heating, and rolling, is done in the iron-rolling |

By this process I obtain crude con-

Fro m

_plates, sheets, or
By subjecting the piles or fagots to

a semi-steel of cementation which

The piling or fagoting,

| semi-steel headed railway bars.

subJe(,tmg unrefined wrought-iron bars,
. . puddled bars, scrap- ‘bars, muck-bars or rough
~ =20~ fats of old rails to a process ot cementation,
e rand then refining the metal by welding the
G same together into a merchantable article, in
r--_:suc,h a manner that a product is obtained
'--j'j_:jjj:_;“hxch can be manufactured. cheap, and com-

S0 bines. certain- ‘properties of steel- mth other
. properties of iron, whereby the same is ren-

o dered it for a great many manufa(,turmg pur-

... poses.
. wrought-iron and semi-steel of cementation, |
;_,‘_;j-,--'produced by subjecting the crade  unrefined
PR ;?j?_f_'_ji_,;._"'__.ilron to a process of cemenmtmn, and finish-
.. ing the metal after cementation into a head-
.. bar by welding under the hammer or by the

‘used in rolling iron rails, "
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mills by ﬂlb sa,me rolls and in. the sa,me ma,u =

ner- usually employed in rolling iron ba,rs,

umform Structure of metal

plates, sheets, or slabs, with the ex:ceptmnz;. -
“that a small quaninty of flux may be used be-
tween the bars in the pile to 1115111@ a nmre__';- e ¥

The bars or slabs of semi- steel of cement‘l
tion obtained as above described can be - .
used with paltlcular advantage f01 ma,kmg; E

In manu- - -

facturing such rallway bars I pﬂe cemented .
bars of crude 1ron, sprml_dmg @ small quan-~

tity of flux between such bars.

T then- heat:._]_:f_
‘and roll the pile into a head-bar of the re- -

quisite thickness, sawing the same in pieces - |

‘of the required length while the metal 1s

yet hot, the length being measured ‘accord-

The piling, heating, and rolling, is- done as -

| ng to the weight of the rails to be produced.

now practiced. in iron-rail IDIHS in makmg 1r011_f-;

head-bars for iron raalb

duced a head-bar of semi- steel of cementatwn
I place the same on the pile-carriage, ‘the sutle_f'_-;j

| to be united to the iron upward, and pldce the .
iron bars thereon, finishing- the rail-pile. as = = .
‘now practiced in piling: iron for making iron .,
‘rails, with the exception that I sprinkle the . -

surface of the head bar to be welded with a - e

small quantity of flux.

My pile is passed

throngh the same rolls which are- geuerally,_-ﬁ._f.-

But in order to .

thoronghly cleanse out the scale or oxide

from between the head-bar of converted metal R

and the iron bars: of the I'ELll p1le, 1 1ntr0duce;_:_;_"f__'_{_:.;f_;_f"'}:f:

The a,dvantage% of my inv entlon ‘Wﬂl be ap
parent from the following observations: Inthe - -
manufacture of ordinary steel of cementation .
refined bar-iron 1s a,lwa,ys used for conversion =
into blistered steel, and the very best ironis- -

selected for this purpose

I use crude or un- - -
refined iron bars, and by converting thema .

crude semi- bllqtered steel is produced.. By - -
piling or-fagoting the crude converted balS,'g_:-_.j;éj':'ff_:,?f?'fii'f_?ff
and by heatm o and welding them either un- =
der the haminer or by means. ot----mlls the metal e
undergoes the operation of- reﬁmn g, after it =
has been cemented, and the product obtamedf}fiﬁ_'ﬁj’pgi‘.;f;;"fff'3
is only a sem1—-steel of cementation, since the .
metal retains the proPertles 01‘. II'OII w1th some-;i-=f‘{";:15--;5;;,;,ij_;';




9 - 139,751

qualities of steel, which is owing to the con-

~ version of theiron before it is refined, and the

.-I*eﬁmng of the metal after it is converted.

This metal being, strictly speaking, neither

~wrought-iron nor steel, but of a nature pos-

sessing the qualities ot both, is well adapted |

to the construction of qteam bmler% steam-

~ships, or vessels of war, bridges, blllldlﬂﬂ'b-

and agricultural 1mp1ement&. ;- also, for 111{11{
‘ing mllwa.y bars; and L mtend that in the

| mdnutacture of rd_llway bars my semi-steel of
cementation shall be a substitute for Bessemer

steel. The demand for the so-called Bessemer-

- steel rails is so great that all the orders cannot. |
- be filled on account of the scarcity of the pig-
- 1ron which 1s required to possess the neces-
-sary qualities for making Bessemer steel. My
-semi-steel of eementatmu has many decided

advantages over the Bessemer steel: Tirst,

any puddlmﬁ' mill can puddle the iron for mv

semi-steel of cementation, it being not neces-

‘sary to take into conmderatmn its degree of
purity which is indispensable in the manu-
facture of pig-iron for Bessemer steel; sec-
~ond, old iron rails may be flattened down as.
now for re-rolling, and these flats may be con-

- verted sufﬁuently good for my purpose ; third,
~ Iny rails, when they are worn out, can be re.

rolled into new rails Just the same as is now

~done in re-rolling old iron rails; fourth, the

saw ends of these rails, as well as other ,&,cmp;
from the same, can be fagoted and re-rolled

- the satne as wrought-iron; hfth any ordinary
iron-rail mill can mmmtacture. my rail without

change in the furnaces or in the machinery,

by the . simple addition of converting-furnaces
to thelr works; and since it is not strictly
necessary to make my rail entirely of semi-steel
of cementation, but only with a head of such

semi-steel and the rest of wrought-iron, the '

amount of metal to be convextul wouid only
be from one-third to one-fifth the weight of

the rail, and ¢oi nsequently only cmnpamtlve] y

little outlay would be required for the con-

struction of the necessary furnaces of conver-
sion, and a rail thus made will answer all the

purposes required ; sixth, the e expense of con-

verting the iron for my purpose 18 very small,
and since the metal 1s in an unrefined qtate
after .cementatmn nothing is added to the
process of refining bar-iron, so that the cost

of producing bars from my metal 1s only little

In excess of the cost of Wrought-lron of the
same grade. And in applying my metal to

the manuafacture of semi-steel headed railway

bars, the cost is but little more than that of

producing wrought-iron rails, since only one- .
‘third or one-fifth of the metal composing the

rail is required to be converted, the manufac-
ture of the rail bemﬂ‘ 0therw1se the same as
that of mwaking wrought iron rails, with the
exception of a little flux, which m:-:w be used

between the head-bar and the iron. This ﬁuz, |

however, 1s not absolutely necessary, since
my semi-steel of cementation possesses about

the same welding qualities as wreught-iron,
‘What I claim as new, and desire to secure

.by Letters Patent, is—

1. A bar, plate, sheet or slab of semi-steel of

cementation produced by subjecting the crude

unrefined iron to a process of cementation, -

and then refining the converted erudeiron by
heating and Weldlng the same under the ham-

mer or by the action of rolls, substantially as
herein described. -

2. A railway bar, made of wrought-iron and

'sezm-bteel of cementation, produced by sub-

Jectmﬁ' the crude unrefined iron to a process
of cementation, and finishing the metal after
cementation, subbtantlallv as set forth.

TOHN ABbTERDAM
Witnesses:

W. HAUFF, |
B | KASTDNIIUBER.
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