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“Be it known that I, JosEPH T. TORRENCE,

. & c¢itizen of the Umted States, residing at Chi-

L0 . eago, in the county of Cook and State of TIli-
g MOIS, haﬁ;re invented certain new and useful Im-
. provements in the Manufacture of Steel Nails;

- and T hereby declare thefollowing to bea full
' - ¢lear, and exact deseription of the same.
- Mv invention relates to the manufacture of

. neous ferric substances known as ‘“steel.”? It
-~ has long been considered desirable to substi-

c o tutea steel oT hemogeneous ferrie nail for the
... ironmnailin commonuse, on account of the well-

1 s known superwr tenacity and toughness of the

. former metal. Although anymechanic could
by hand make a steel nall of approxlmately'

. the same form as an ordinary iron nail, steel |

i nails similar in form to the erdmmy 1r011 nail,
- .. 20 /and cuf and formed by machmery in the same
- manner as iron nails, have never been made,

- that 1 am aware of, on a commercial scale, pos-

v sessing atb the same time the requisite rigidity
Lo and ﬂembﬂlty for general use prior to my in-
25 vention. For a long time the manufacture of
" such cut steel nails upon a commercial scale
~hasseemed impracticable from the fact thatthe

- hardness of the steel would injure the cutting
~tools or knives were the nails to be stamped

. 20 oreutout to an extent that would not admit of

- profitable manufacture, and also because the

'_ To nail-plate and nails from steel or the homoge-

| way for use in the common arts, and possess-
| ing flexibility far beyond that of even the
| best hand-made wrought-iron nail, coupled
with a rigidity and tena{}lty far Surpassmg
that of the best nail in the market. If these
limits of hardness of the steelbe depa,rted irom.

‘| on the one hand, the nails eannot be readlly

cut without destroymﬂ* the knives, or be prop-
erly headed, and will be brittle, and if on the

ty and tenamty requisite for general use. =
To manufacture the steel by the Bessemer,

cess, the steel 1s prepared of a degree of car-
bonization not to exceed about seventeen one-
hundredths, and of not less than about twelve
one- hundredths of one per cent., and formed
| either into blooms, and from these into nail-

| plate, or else chreetly into nail-plate from the
ingots; or the ingots and blooms may be rolled
into long strips resemblmg hoop-iron and the
nails cat from thege. It is obviousthat a high
steel may be decarbonizéd or low steel recar-

| bonized to the requisite degree of carboniza-¢

tion. I have found that the great and increas-
ing quantity of waste steel now 1n the market,

Siemens -Martin, or any other suitable 1:}1'0-'

! thus formin 2 eut steel nails adapted in every "
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other hand, ‘the nails will not have the rigidi- .
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consisting, chiefly, of rail ends, is exceedingly 8o

well adapted to receive the proper treatment
to prepare it for making my improved cut
steel nails, and thatthey ecan be produced from

~ steel would be either too hard or too soft to uni- | such waste substance with great advantage and

formly meet the requisites of a steel nail. In-

e ~asmuch as cub steel nails have not heretofore |

. 25 been suecessfully produced, iron nails continue

TSR cheap ma,ntifacture of steel (or the homoge-
~ mneous ferric products known as ‘‘steel””) by
. well-known processes, such as the Bessemer

40 and the Siemens-Martin process. The reason |

. for thisis that, as steels are commercially made
-2 = of a rather hwh degree of hardness, the cut-
i ;_'_-tmg tools or anes sueh as are empleyed to
©o ' cub wrought-iron nails would be destroyed if
45 applied to steel in this condition. I have
o discovered by repeated and long - continued
-+ experiments that, if steel be made of a de-
S gree of hardness within certain limits and

. formed into nail-plate, nails may be cut there- |
59 from with great facility and without unusual |

~ injury to the cutting-tools, and finished and |
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~ in nniversal use, notwithstanding the present |

economy.
It will be 11nnecessary more aceurately to

deseribe the mode of producing the steel or of
rolling it into nail-plate and the subsequent
cutting and forming of the nails, asTuse there-
for the common modes which are Well Lnown

to thosge skilled in the a}:t - -
My experiments have shown that with steel

| erably about fourteen to sixteen hundredths)
& naill fermed as described is capable of being

;of the degree of carbonization specified (pref-
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‘bent even to a spiral form without fra,eture .
and also preserves a rigidity and tenacity fa,r '

superior to.that of the best cut nail hitherto in
the market, inagsmuch as it can be-driven read-
| ily to the head into seasoned oak or into a
knot, where the iron nail will enter but little
beyond its point before breaking, and can also
be pulled out of hard wood, where an iron nail

) T,

106G

hea,ded m the way used n makmg mm nalls, 1 would break in the a;ttempt Myexperiments
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have also shown that the tensile strength of
- nails thus manufactured, of the qualities speci-

5

fied, in comparison with that of iron nails, 18
~ more than ten to four, and that their rapidity

of oxidation is only about one- fifth that of iron
nails. The nail, moreover, presents a neat

and clean-cut appearanee, far excelling that

~of the wrought-iron nail, and it is also homo-

IO

geneous throughout, there being no split at the
end or elsewhere, as there 13 In nearly every
wrought-iron 11301] Further than this, owing

to its superior str ength and quality, it may be

~ made lighter for a given grade of work than

- I5

- the iron nail.

For. example, a steel nail thus
made two and a half inches 10ng--—wh10h 18 the

- length of an iron eight-penny nail, which runs
- abeut one hundred to the pound—-—-may contain

20 &g
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'so much less metal as to weigh no more than
9 seven-penny iron nail, and still have even

oreater strength than the latter, thus giving a
greatel number to the pound. 'Of course the
nails may be of any size, from a large spike
down to the smallest tack.

Heretofore it has been proposed to manu-
facture nails from homogeneous metal—that is,

- the iron, steel, or semi-steel' made by the well

- known Bessemer and Simens-Martin process,
~ as set forth, for instance, in the English Pat.

20

~ ent No. 2, 960 of 1874; but for want of knowl-

edge of or the failure to give the requisite lim-

1ts to the degree ef carbomzat]on of the meta] I

LY
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as ’LbOVe Stated by me, T am not aware that it

has ever before been praetmally accomplished.

In view of said patent, I distinctly limit my-

self to the special improvements herein set

forth, by which, as T have demonstrated by

experlment cut steel nails of oreatly improved

33

and admlrable quality can be practically pro- -

duced.
~ What I claim as new, and desu‘e to secure

by Letters Patent, is—

40

1. The method of making a cut nail from .

steel or the hemogeneous ferric substance

known as ‘‘steel,”” which consists in first form-

ing thesteel of a degl ee of carbonization offrom

about twelveto seventeen one-hundredths,then

forming the productinto nail-plate, and finally

cutting it into nails, substantially as described.

2. AS a new mtlele of manufacture, steel
90

nail-plate of a degree of carbonization of from
about twelve to seventeen one-hundredths,
substentmlly as described.

3. As an improved manufaetme a cut steel

‘| nail of a degree of carbonization of from about

45

twelve to seventeen one-hundredths, and of the 55

character and havingthe pr 0pe1 ties hereinde-
scribed.

- J OSEPH T. TORRENCE

In presence of— |
EPHRAIM BANNING
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