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" hardening-tank. Fig. 2 1s

central vertical section, of an oil-tank.
3 is a view in cross-section, enlarged

ing and tempering ot steel

" notes a tank, b inlet - pipe,
Dipe.
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To all whom t& may COTLCETT: |
Be it known that I, WILLIAM R. BENNETT,
a citizen of the United States of America, re-
siding at New Britain, in the county of Hart-
ford and State of Connecticut, have invented
o certain new and useful Process of Harden-
ing and Tempering Steel, of which the follow-
ing is a description, reference being had to
the accompanying drawings, wherein—
Figure 1 is a view, partly in section, of a
| a view, partly in
elevation, partly broken away, and partly in
acti Fig.
scale,
of one of the upright pipes hereinafier men-

tioned.

"Theobjectof theimprovementistheharden-
in large masses—
for instance, cutters, dies, and projectiles—
and preventing the stock from cracking and
nnduae shrinking, checking, and from having
unequal internal strains. | -

The stock to be hardened_and tempered 18

first heated to a desired degree
way. Itis then plunged Into a bath of wa-
ter, which is kept in motion where 1t comes
‘0 contact with the stock by freshly - in-
flowing streams. Any snitable fluid can be
used as a cooling-bath. A tank for this work
i« shown in Fig. 1, wherein the letter de-
and ¢ overflow-
From the inlet-pipe rise the upright
pipes d, as many 1n number as may be de-
sired. Theseupright pipes are mortised along
one side, as
finds access to the tank through these mor-
tises. The heated stock is plunged into the
hath between these upright pipes d, with the
effect that the inflowing streams of water on
the like keep the water and the bath in mo-
tion where it contacts with the surface of the
stock. This movement of the water on the
surface of the stock causes the stock to be
aniformly hardened. The stock is left in the
water until the vibration incident to the cool-
ing is about stopping, (something easily felf
by an operator, who holds the stock by a pair
of tongs or by a pulley-block.) 1t 1s then

in any proper

" suddenly drawn from the water-tank and 1m-

50

mersed in a tank of oil, preferably animal oil.
A tank for that purpose is shown in Fig. 2.
The oil contained therein would naturally be
at about the temperature of the room-—Ssay

at d, and the incoming water

——

20° Fahrenheit. The stock is kept in the oil- | -

bath until it has heated the oil to a desired
degree, preferably until the oil and stock are
practically of one temperature. There 18 a
‘hermometer inside of the oil-tank for observ-
ing temperature. After the oil has thus been
heated by the stock the gas-flames (shortly
hereinafter described) are lighted about the
vessel which contains the oil, and the oil and
stock are heated together up to the tempera-
ture required—say to 330° or 400° Fahrenheit.
The oil when inclosed will not flame until a
temperature from 550° to 565° Fahrenheit 1s
attained. After thestock has thus been heat-
ed to a desired temperature together with the
oil the gas-flames are shut offt. The stock 1s
buried in sawdust or other proper material
and allowed to cool. |

In Fig. 2 the letter ¢ denotes the vessel
which contains the oil. The letter 1 denotes
a jacket outside the same, perforated for the
inflow of air. The letter g denotes a gas-pipe
containing numerous apertures SO located
and directed that their flames when ignited
play upon the oil vessel e. By preference
{his coiled gas-pipe is arranged both below
the oil vessel and also around 1t. It is of
course provided with a stop-cock for shutting
off the gas when desired. The letter i de-
notes a cock for drawing off the contents of
the vessel e.

[ claim as my improvement—

1. The process of hardening and tempering
steel. which consists in, first, heating the
stock, second, cooling it in a bath, third, 1m-
mersing it in oil till it heats the oil to the de-
sired degree, and, fourth, heating the oil and
stock together to a higher degree, all sub-
stantially as desceribed and for the purposes
set forth. _

2. The process of hardening and tempering
steel which consists in, first, ‘heating the
stock, second, cooling it in a bath of water
keeping said bath in motion at its contact
with the stock by freshlv-inflowing streams,
third, immersing the stock in oil till it heats

the oil to a desired degree and, fourth, heat-

ing the oil and stock together 1o a higher de-
oree, all substantially as described and for
the purposes set forth. -

WILLIAM R. BENNETT.

Witnesses:
C. E. HART,
CaAS, P. WAINRIGHT.
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