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To all whom it may concern: - | ordinary way the annealing process con-
 Be it known that I, Samuer S. WaLes, of | tinues after withdrawal from the furnace,
- Munhall, Allegheny county, Pennsylvania, | and the results are not positive or uniform
“have invented a new and useful Improve- | in character. By quenching in water after

‘5 ment in Toughening Steel, of which the fol- | the first heating, above described, I am en- 45

~ lowing is a full, clear, and exact description. | abled to obtain the desired tensile strength -

- My invention 1s designed to provide an | at a lower temperature than would be neces-
~ improved method of toughening steel, and is | sary, if the same tensile strength were to be

- particularly designed for armor plate or | obtained by quenching in oil or other fluid, =

10 deck plates, though 1t may be applied to steel | which does- not give the sharp reaction jo
- generally. o o given by water. Moreover, the higher the:

In the ordinary manner of making armor | temperature to which the steel 1s heated, the
glate, the ingot is cast in the usual way, | larger will be the size of the crystals formed,
“forged, annealed, then carburized on its face, | and by employing water, which allows me

15 then usually reforged, and then fibered by | to use a lower temperature, I can keep down 55
" the usual process. This plate, in the ordi- | the size of the grain or crystal and thus ob-
nary practice, is now, toughened by heat- | tain a tougher material. s
 ing it to about 825 degrees C. It is then | The process is clearly applicable to deck
. quenched in water or other cooling liquid. | plates which are mnot carburized, in which
20 It is then raised to a temperature of 700 or | case the steps will be substantially the same g0
750 degrees.C., and allowed to cool slowly | as those before recited with the carburizing .
in order to anneal it. I have found that a | and reforging omitted. It is also applicable
oreat improvement is made in the plate by | to any type of commercial steel. . o
modifying the last annealing process. After | - Many variations may be made in the steps
25 the fibering, I raise the plate to a tempera- | of treatment prior to the annealing, without g5
ture between 775 degrees and 875 degrees | departing from my invention.
(., preferably to 825 degrees C. It is then | Iclaim:=— - -
quenched in water, to below 300 degrees C. | The method of toughening steel, consist-
-1 then again heat the plate to a tempera- | ing in heating it fo a temperature between
30 ture of about 500 to 650 degrees C, prefer- | 775 and 875 degrees C., chilling the same 70
~ ably 550 degrees C., and again quench it in | by water, then heating the plate to between
water or another cooling liquid. I have | 500 and 650 degrees C., and agaln quench-
found that by this improved method of an- | ing by a cooling liquad, substantially as de-
nealing, I can obtain the same ultimate | scribed. | | D |
36 - strength, with an improvement in the elon- In testimony whereof, I have hereunto set 75
oation and reduction of the metal. I have | my hand. . S B )
further found that by thus quenching, and S S. S. WALES.,
consequently checking the annealing process |  Witnesses: . - |
~at exactly the desired point, I can obtain { -  Gruo. B. Bremine,
40 more uniform and positive results. In the

R. D. LarTLE.
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