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{‘To mudel } :

-To aZZ fwiaom tt may concem

‘Be'it known that T, WILLIAM B OARGILL

of Waterbury, in the county of New Haveu,

State of Gonnectlcut have invented a newand

useful method of hardemn o steel wire or steel
‘in thin strips and in the treatment of the same

. simultaneously with such hardening, of which
N ~ the following is a specification.

1o
- strips of steel by passing them, in a heated

- The nature.of my invention coﬁsmtq hrst
in a method of hardenmg steel wire or thm

~ state, directly between revolvmg surfaces
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chilled from within and in contact with the

same; and. secondly, in subjecting the wire or
- revolving surfaces chilled from within, and at
. the same time covering one of the revolwn o

- chilled surfaces with a thm film of oil.

thin- btmps, in a heated state, to contact with

In practicing my method and invention in

the hardening of steel, I use the apparatus and
‘machinery herelmfter particularly described,
—andillustrated in the accompam mg dmwmgs,..

~in which—

g
o that in Fig. 1.

- _.30,_._
..+ hardening; but the manner of tempermg the

Figure 1 is a SIde elevation. I‘lg 2is a,top
view; and Ifig. 3 is a side elewtmn oppomte

In all the ﬁgures sumlar letters repxesent

.SImllar parts.

The drawmﬂ*s 'also represent a tempermg
apparatus in Lonnectmu with my method of

steel strlps after th65 are hqrdened is w ell

o known

A furna'c'e' A for he&tmg the steel 1S con
Etructed of a, loug and narrow form, hamng a

- grating and ash and air chambers uuderneath

. so as to rewulate the mtenswy of the heat as

- desired. -
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. its axis extended so as to receive thereou the
- gearing- -pulley b. Upon this reel B the. wire
~ or strips of steel are wound, of any desired
The steel stmp is.shown in
. 45 the drawings from one end 0f the operatlon to
. . theotherat123.
. Between the furnace and the reel B I place-
- the pair of drams C C’, placed one above the |
other. Between these the steel is passed; and
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length or width.

In line mth and in rear of the furnace is
placed the revolving reel or drum B, having

by means of a gearing-pulley on the end of |

.| revolve.

pushed through the turnace, and thence De-

-tween the hardening cylinders, so as {o .;woul

any tensionorstrain whatex er upon the heated
‘steel, from friction or other causes, H)efore or.

_a,fter it is hardened.

D D’are two hollow cjlmders of c.:lst mut%l e
for hardening the steel, revolving in smtable.-.i'_,.,..
bearings in the two pamlle] standard.s d d.

‘The gudgeons of these cylinders are hollow.
| The cylinders are arranged one above the
‘other, so that their surfaces will touch and
press upon the steel as it passes between them.
The lower cylinder is made of a dlameter
slightly greater than that of the upper one,

‘and one of the'gudgeons of the lower cylinder
is extended so as to carry a gearing-pulley, d’, .
by which the two eylinders D D’ are made 1:0

der&. are placed as close to the end of the fur-

nace as possible, in order that the steel may °

it reaches the hardening-cylinders. Intoeach
of the hardening-cylinders cold water isintro-

not cool after it leaves the furnace and before

The steel passes out of the furnace
through an aperture or tube at such a height
as to carry the steel in a straight line between -
{ the two hardening- cvlmders, and the cylin- .

duced through one gudgeon continuously, and -
passes out through the opposite gudgeon dur-

ing the operation.

Under the lower cylinder
is placed a. vessel containing oil, and 1into
which oil the lower part of the cylmder dips.
The steel, after passing between the harden-
| Ing- cyhnders is conducted in a straight line
to a tempermg vat and furnace, B, and under-
neath the surface of the melted 1ead| or other
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‘suitable mixture of melted metal, kept ina
hot and fused state by the heat from the fur-
nace underneath; thence it passes between two

“guiding - pnlleys, one of which has its axis

lengthened, upon which 1is fixed a gearing- =~

~wheel, and thence the steel passes to the wind-

ing reel or drum ¥, and during the wholepas-
sage of the steel through the furnace to the

winding-reel F there is no tension or strain-

upon the heated steel, which tension I avoid, =~
-as I have found by long experience it is inju- .
rious to the thin strips of steel in many cases = -

and useless in all cases.

treated according to my mventlon and 1m-

the axis of one of sald drums the steel may be 1 provements herem set forth.
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The steel strips will
‘not crinkle or twist after being hardened and
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The hardening of the steel is produced by
the surfaces of the hot steel coming into- con-
tact with the cold surfaces of the hardening-
cylinders D D’, by which contact it is in-
stantly and completely bardened, and any
curve 1n the cross-section of the flat steel is
completely straightened. Simultaneously, or
following the Lhardening,the lower hardening-
cylinder, revolving, brings up on its surface
a thin film of oil, which, immediately coming

- 1n contact with the hardened steel, toughens
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1t, and prevents any undue brittleness which

the coldness of the cylinder-surfaces might

produce upon the steel, and at the same time

leaves smooth the surface of the steel and pre-

vents any scale. |

The hardening of stecl in a heated state in

thin strips or as wire, by means of plunging

the steel, while hot, into oil or other suitable
liquid, or by drawing it between flat surfaces

of metal kept cold by water thereon, the steel

being drawn, under tension, through the fur-
nace and through the hardening mediums, is
an old and well-known operation, and I do not

claim as my invention any part thereof.

-
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Having' thus described my invention and

improvements and the manner of construct-

ing and using the same, what I desire to se-
cure by Letters Patent is— |

1. The method of bardening steel in strips
which consists in heating the steel and imme-
diately conducting it between and in contact
with the revolving surfaces chilled from the in-
?ide, substantially as and for the purposes set
orth.

2. The method of hardening and treating
steel which consists in heating the same and

of the revolving chilling-surfaces with a film

of oil, substantially as and for the purposes

set torth. _
WILLIAM B. CARGILL.

Witnesses: .
- UHAS: N. GILLETTE,
GEO. E. SOMERS.,
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1mmediately conducting the same between and -
1n contact with revolving surfaceschilled from
the inside, and at the same time covering one 40
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