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(Specimens,)

To all whom it may concern:

Beit known that I, GEORGE WELTDEN GES-
NER, a citizen of the United States, residing
in the city of New York, in the county and
State of New York, have invented a certain
new and useful Imp1 ovement in Metallurgy,
of which the following is a specification.

I produce a new alloy composed of iron and
hydrogen in condition to be worked either by
forging or by casting. The apparatus by

Whlch it may be plodueed is somewhat simi- |

lar in operation to the familiar means of pro-
ducing steel credited to IIenry Bessemer in

so far as the melting of the iron and blowing a’

gas up through it is concerned. 1, howevel
thus blow up 113 drogen altel nate]y wwh \4 ap or

- of naphtha.
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The alloy possesses extmmdmaly p1 opel%

ties in resisting oxidation and corrosion. It
is unaffected even by sulfurie acid or aqua
regia. It can be worked by tools in the same
manner as iron.

what less; but it possesses nemly Lhe strength
of iron.

My experiments indicate that the union of

the hydrogen with the iron is stable and wiil
remain under all 01(1111&137 or extraordinary
conditions to which it may be subjected.
The accompanying drawings form a part of
this specification and repr esent what I con-
sider the best means of carrying out the in-

~vention.

Figure 1 is a-vertwal section on the line 1
1in Fig. 2. .
a portion of the apparatus in Fig. 1.

Similar letters of reference mdwate corre-
sponding pmts in both the figures.

A is a pipe bringing steam from a boiler
(not represented) at a sufﬁelent]y high pres-
sure to enable 1t to rise through melted iron
of the required depth.

A’ is a series of convolutions in such pipe,
heated by a fire in the furnace C below to a
temperature about 1,500° Fahrenheit. I will
for brevity term this a ‘‘coil.” |

13 is a valve which controls the flow of the
steam from the boiler to the coil, and D is a
second valve which controls the delivery of

the contents of the pipe into the base of the

 converter.

Its specific gravity is some-

v al 8 n on ne 1! of the interior.
Fig. 2 is a horizontal section of

the oxygen going to line the interior of the
coil A" with oxid of iron, while the hydrogen
thus liberated moves for ward. When the ¢ OP-

eration is properly conducted, free hydrogen s

alone in the first part of the tleatment and
the same with hydrocarbon vapor at a later
stage is delivered past the V.‘ELlVG D into the
ba%e of the converter.

but it may be arranged to tilt on trunnions
like the ordinary Lessemel converter, if pre-
ferred in anycase. The converter bemg prop-
erly heated in advance by ordinary means

and the fire in the farnace It below being kept 65
up, the hydrogen is allowed to f
valve D and to rise through the apertures e
in the false floor or bottom &’ and escape
through the stack E->

03 efelably, scrap iron or steel, in a fluid con- 70

oW past the

Now No. 1 iron, or,

dition,at a very high tem per atur e,asfarabove

‘the or chumy meltin g-point as is conveniently

attainable, is introduced through the charg-
ing-nozzle I ]]4 and the hydrogen is blown 11p

'throuﬂ-h the melted mass lylnﬂ" on the false 73
-bottom .

It will be understood that the apparatus
presents a thick coatling of fire-brick or other
refractory non- conduetnw material to main-

tain the heat and a lining of ﬂ‘a,mstel or other 8o

suitable material to mamtam the integrity
The conditions may in all
points not otherwise deseribed be as in treat-
ing iron with air under corresponding high

pressure in the Bessemer process for the man- 83
~ufacture of steel.

A hydrocarbon-inlet pipe M leads from a
vessel, which for convenience may be the
small Vessel N,atan elevation of about twenty-
five feet above the coil A’.
bateh of one ton of melted iron I place one
(1) quart of naphtha, about 65° to 70° Baumé,
and tightly close the vessel N, the descent of
the naphtha being controlled b}r a cock O.

The pressure of steam in the coil A’ in the 05

converter-bottom and beyond is controlled by
the valve B. Such pressureis maintained at
about forty pounds, except for a short period.

The effect of the apparatus, so 5o
farasyetdescribed,istodecomposethe steam

E is a converter represented as stationary; 6o

in this for each go
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After the operation is continued about two |

(2) hours this valve B is so far closed that
the pressure in the coils 1s lowered to about

ten (10) pounds per square inch and the cack
O is opened, allowing the naphtha to descend

through the pipe M and enter the coil A’
T'his conditionis maintained forabouttwenty
(20) minutes, when the naphtha will be found
tohavenearlyorquitealldescended. Nowthe
cock O is closed and the valve B is again set
wide open, restoring the full steam-pressure
in the apparatus, and this condition is main-
tained for forty (40) minutes or until the end
of the operation. The entire treatment will
occupy about three (3) hours under ordinary
conditions. The melted iron absorbsthe hy-
drogen and forms my alloy. As nearly as I
have been able to determine, aided by a great
number of small experiments, the tempera-
ture should be about 2,800° Fahrenheit and
the depth of the melted iron should be about
fifteen (15) inches. 'When the iron ceases to
absorb the hydrogen, the fact is indicated by

a yellow color in the flame escaping from the

stack E°. When this stage is reached, the
hydrogen may be shut off by closing the valve
D and the melted metal allowed to descend
through the passages ¢ into the lower part of
the converter, and the tap E?! being opened
1t 18 drawn out and may be cast into pigs or
into any desired useful or merchantable
forms. It may be subsequently melted and
recast, like cast-iron. |

My alloy may be changed by puddling in
the same manner as ordinary iron, and it
may be atterward forged and rolled in the
same manner as ordinary wrought-iron.

I ascribe to the treatment with naphtha at
one stage in the process an important duty
in absorbing and carrying away any oxygen
which may by any chance be present in the
alloy. -

Modifications may be made without depart- |

ing from the principle or sacrificing the ad-
vantages of the invention.

It will be understood that the treatment of
the steam in the convolutions E’ of the pipe
I is the mode which I consider most desirable
for producing hydrogen from steam in the
liberal quantities and at the pressures re-
quired. The interior of the coil A’ may be
subsequently deoxidized by flowing a hydro-
carbon through thesame at a proper tempera-
ture, as has long been practiced by myself
and others. The hydrogen for my treatment
may be produced by other means than the
decomposition of steam.

Ican treat oresof iron and produce my alloy

at the same time that theiron is first reduced
from the ore to the metallic state. Toef
this, 1 use a converter or equivalent non-
conducting vessel with provisions for admit-
ting a gaseous blast and for discharging the
finished product, charging the converter with
fuel, 1iron ores, and flux in the proportions in-

‘et

The purest iron and steel and the richest .

and most easily-reducible iron ores require
less hydrogen for alloying than the poorer
qualities of either. Approximately sixteen
thousand (16,000) cubic feet of hydrogen at

the temperature of 60° Fahrenheit and ba-.

rometer 30° or a quantity of that element
equal tothe conversion of six thousand (6,000)

- pounds of water into steam before it enters
the coil A’ issufficient for the alloying of two

thousand (2,000) pounds of iron or steel and
of the metallic yield of the ores of iron in
proportion to their composition.

I will use the word ‘“iron” in the claims to
include steel. -

Carbon and very likely many other ele-
ments usually associated with iron may be
present also in my alloy, producing their or-
dinary effects without seriously injuring the
properties of the alloy.

I do not herein claim the subject-matter of
this application except as referred to in the
succeeding claims, but I reserve the right to
cover the same in a distinet pending applica-
tion filed by me March 10, 1896, Serial No.
582,600, |

I claim as my invention—

1. The process described of manufacturing
an alloy of iron and hydrogen, the same con-
sisting in first passing jets of hydrogen
through a mass of melted metal and there-
after similarly circulating hydrogen and hy-
drocarbon vapor combined, substantially as
herein specified.

2. The process described of manufacturing
an alloy of iron and hydrogen, the same con-

sisting in first passing jets of hydrogen

through a mass of melted metal, subsequently
similarly circulating hydrogen and hydrocar-
bon vapor combined, and thereafter resum-
ing the introduction of hydrogen alone until
the flame at the top of the mass indicates a
yellowish hue, substantially as herein speci-
ied. | |
3. In apparatus for the production of an
alloy of iron and hydrogen, the combination
with a furnace inclosing an iron coil commu-
nicating with a source of steam-supply and
capable of decomposing the steam to form
hydrogen under pressure, of a converter hav-
ing a chamber for a mass of melted metal pro-
vided with a perforated bed, and a commu-
nication between the coil and converter be-
low the bed of the latter, the connections at
both sides of said coil having suitable con-
trolling-valves, substantially as herein speci-
fied. |
4. In apparatus for the production of an
alloy of iron and hydrogen, the combination
with a furnace inclosing an iron coil commu-
nicating with a source of steam-supply and
capable of decomposing the steam to form
hydrogen under pressure, of a converter hav-
ing a chamber for a mass of melted metal, pro-
vided with a perforated bed, a communica-

dicated by the chemical composition of each. | tion between the coil and converter below the
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bed of the latter, and a hydrocarbon-supply | above set forth I affix my signature in pres-
connecting with the coil, the several connec- | ence of two witnesses.
tions of the coil with the steam and hydro- - |
carbon supply and with the converter having GEORGE W. GESN.ER'
- 5 suitable controlling-valves, substantially as Witnesses:
specified. J. 3. CLAUTICE,
In testimony that I claim the invention M. F. BOYLE.
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