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To all whom it AT COTLCETTL: |
-~ 1Be 1t Irnown that we, ROBERT J. TILFORD
and HENRY M. REDEMANN, citizens of the

- United Btates residing at Lomswlle Jeffer-

IO

son county, Kentuo]q : hfwe invented new and
useful Improvements in the Manufacture of
Steel, of which the followuw 18 a specifica-
t1omn. |

Our invention relates to certain new and
usefulimprovementsin the treatment of crude

~orlow-grade steel to produce a refined or high-

- chiefly Tor railways, axles, and like uses, and
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grade sted

The most suecessful method of produemc-
low- gr ade steel is that known as the “ Besse-
mer”’ process, deseribed in his patent of 1355;
but this product, as is well known, is suitable

1s totally unsuited for struetures, 1]"1&(311111@1'} ,
and tool purposes, unless puddled hammered,
and rolled, for the reason that in its nor mal
state 1L is 100 solt, and when hardened it be-
comes too hard and brittle for the pur poses
,stmed 1t was the recognition of these in-
herent defects in the Bessemer and low and
medium grade steel which led us to the in-
vestigation of the subject which has devel-
oped our present invention, the object of
which 18 the production at Shﬂht cost and a
minimum degree of labor of a 111':1]1@1‘* agrade
and more 1*011]1(,(1 steel by tr eatlnﬂ the LGSSB—
mer and other low and medium ﬂmde steel
in sucl manner as 1o produce a molecular
change from a coarse grain to a fine grain and
SLILV fracture, to increase the tensile strength
and dastmlty toughness, and duetility, and
to greatly increase the carbon. We have
found from experience that uniform results
in all instances flow from the treatment of
metals having like properties.

With these ends in view our invention con-
sists in heating the metal to be treated to a
white heat, and then submerging the same in
a bath of Gl) cerine and water in the propor-
tion of three (3) ounces of glycerine to one-
half () gallon water and allowing it toremain
submerm ed until the changeis e f ‘ected, which

should be until the metal issubs santially cool,
or until such reduction of heat in the metal
Is made that it will no longer take up the |

gases generated by contact with the bath.
Wre hwe found 1 some instances that better
results and effects are obtained by the addi-
tion to the bath of glycerine and water of
spirits of niter, aqua-ammonia, chloride of
ammonium, sulphate of zine, sulphate of
alumina, and ammonia; but to thislast-named
addition we lay no claim herein, as the same
forms the subject-matter of a second divi-
stonal application of our application, Serial
No. 281,018, filed July 25, 1888, of which this
application isthe first'division. Neitherdo we

lay herein any claim tothe broad idea of first

heating low-grade steel to a degree of heat
1ep1'e%e11ted by white heat, and then subject-
ing the metal so heated to a liguid bath (in
eontl?adistmction to the dry or cementation
process) in wlrich hydrocarbon or similar gases
are generated by contact with the heated
Jm,ml and bath, as this last-named matter

forms the sub,]ec,b of our original application

10[@1’*1*@& to. |

We of course do not wish to confine our-
selves o the exact proportions named, as they
may be varied within reasonable hnutfb, and
yet produce the same general results; butwe
have found from '10110 experience and re-
peated tests and (,\11611]116111% that the propor-
tions given produce the best results.

1t Wll]. also be understood that we do not

wish to confine ourselves to the exact degree
of heat imparted to the metal, as that may be

aried slightly, so long as the results desired
are obtained.

We bhave of course been unable to analyze
the gases resulting from the contact of the hot-
metal body with the bath, but are led to be-
lieve that they constitute a hydrocarbon gas
which has a strong aifinity for the metal, and
that the latter, being in a heated state, is in
such a physical condition as to readily take
up or absorb such gas; but astothe fact that
the metal 1s highly improved we have no
doubt whatever, as has been demonstrated by
all the well-known scientific and mechanical

- tests.

It will be understood, of course, that when
the treatment is apphed acl] acent to the fur-
naces where the low- agrade steel 1 manufac-
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tured the ingots may be treated without re-| from processes for tempering steel in oil in
heating, and thus the expense of such reheat- | that by our processthe nature and the physical
ingis avoided. After the metal has been sub- | construction of the metal are completely
jected to the treatment in the bath of glycer- | changed, whereas the tempering of steel in 5o
5 ine and water it is allowed to cool in the or- | oil, as practiced by some processes, simply
- dinary manner, and it may afterward be sub-| tempers the metal more slowly than is done
jected to any ordinary hardening or temper- | by tempering in water and other properties,
ing process, and the temper may, if necessary, | leaving the metal less hard, but somewhat
be drawn and again restored without at all | tougher than water-tempered material. ‘I'he 55
10 affecting the other properties acquired from | changes caused by the oil-tempering process
the bath. are merely temporary, and donot change the
We are of course aware that the quality | physical or granular construction of the metal,
of Bessemer and otherlow and medium grade | and such changes as are caused thereby can
steel may be improved by what i1s known as | be readily neutralized by reheating and allow- 60
15 the “dry” or “cementation” process, which | ing the metal to cool. "T'he changes caused
requires a large expenditure of skilled labor | by treatment by our process are permanent,
and great length of time, and that, too, with- | and cannot be removed by any known treat-
out always securing uniform and satisfactory | ment or process without entirely destroying
results. the steel properties of the metal by burning. 03
20  We desire 1t to be distinetly understood By our invention we greatly increase the
that we lay no claim to the broad idea of in- | tensile strength and elasticity, and yet do not
creasing the quality of steel by subsequent | destroy the percent. of reduction or ductility,
treatment, as that has been heretofore done, | while with ordinary tempering the tensile
especially by what 1s known as the *cementa- | strength and elasticity are greatly increased, 7o
25 tion process,” which may be termed a “dry | but the per cent. of reduction and duetility
process,” our invention differing from such | is very much impaired.
process 1in the particular that it requires a What we claim as new, and desire to secure
period of time amounting to a small percent- | by Letters Patent, is—
age of the time required in the cementation The process herein described for convert- 45
3o or dry process, and 18 In contradistinetion to | ing lower-grade steel into refined or higher-
such process essentially a liquid or wet pro- | grade steel, which consists in heating the
cess, the former requiring many days, while | metal to be treated to a white heat, and then
the latter Involves only a few minutes. submerging the heated metal in aliquid bath
- As before stated, we wish it to be under- |.of glycerine and water in the proportion of 8o
35 stood that the chief feature of our process in- | three (3) ounces of the former to one-half ()
volves the employment of a bath of glycerine | gallon of the latter, substantially as herein-
and water, for 1n the use of these two bodies | before set forth.
we accomplish desirable and improved re- In testimony whereof we have hereunto set
sults; but the addition to the glycerine and | our hands in the presence of two subseribing 8s
40 water of spirits of niter, aqua-ammonia, chlo- | witnesses.
ride of ammonium, .Sulphate of zin¢, and sul- ROBERT J. TILFORD.
phate of alumina and ammonia produce bet- HENRY M. REDEMANN
ter and enhanced results; hence we Jdo not B PR AT
wish to confine ourselves to the use of abath | Witnesses:
45 embodying all the bodies named. IHENRY J. TILFORD,
Our 1invention or process is distinguished DAVID BARKLEY.




	Front Page
	Specification
	Claims

