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" T all whom it may concern.: :
_Be it known that T, Sasruer S. Wares, of
Munhall, in the county of Allegheny and
State of Pennsylvania, have invented a new
5 and .useful Method of Treating Armor-
" Plate; of which the following is a full, clear,
and exact description. )
« My, inventicn relates to-the manufacture
of face-hardened armor plate, and particu-
10, larly :to the steps of heating and quenching
“for final water-hardening.
this step of the process; the plate has been
bedded in:loam or similar material, which

coyers- the back and all the edges of. the,

15, plate,. leaving the face to be hardenced: ex-
pesed. . The face of the plate is expased to
the heat of the furnace, while the other
pagts of the plate are protected by the loam,
and .this” face is raised to about 850 de-

20: grees to 950 degrees centigrade. During
this. heating; the boady of the plate js heated

by..conduction.from the face to snccessively |

lesser degrees from the face to the back; the
back being usually about 550 degrees to 600
25 degrees. centigrade. The plate is then re-
moved from the furnace.and .water sprays
directed against both. faces. This gives the
final hardness to the face of the plate, and

at;the same time, the.body of the plate is

30 softened or anmnealed by reason of its tem-
perature being-in the range in which water
annealing takes place. The strength of the
body of the plate is deereased by this treat-
ment, and this can not be remedied, it being

35 the final treatment. .

My invention is designed to overcome this
difficulty and to provide a method which
will give the same strength and resistance
in the Lardened face, while at the same time,

40 retaining the original strength and tough-
ness of the body. ‘ :

Jn carrying out my process, I may treat
the plate in the ordinary manner up to the

final water-hardening; that is, in the ordi-
45 nary method, the ingot will be forged, car-

burized, reforged and then fibered in the
usual way. Of course, the plate may be re-
forged or not as desired, as this is an op-
tional step in the method. The plate is
50 then placed in a furnace where the plate
to be hardened is exposed to the heat and
the edees ave preferably protected by loam
in the usual manuer. The lower face of the
plate, however, is left exposed, and is posi-
" 55 tively cooled in any desired way. TFor this
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purpose, T preferably apply sprays of water,
steam, air or other cooling fluid to the back,
face of the plate. This positive cooling is,
preferably continned through, the heating of
the face, and the face will thus become. 60
heated to, say, 850 .degrecs to 950 degrees: -
centigrade, while the back of the plate will
be kept at any. desired low temperature,
preferably below 400 degrees and, at most
below 500 degrees centigrade. In practice,. 65
I have been able to keep the byck-of the.
plate as low as 300 degrees centigrade, while
attuining a temperature of 930 degrees cen-
tigrade on the face. The plate is then re-
moved . from  the furnace and  water: 70
quenched i’ the usnal manner, as, for ex-
ample, by spraymg both faces of the plate
with” the water.” In this wafer-quenching
the heated face of the plate receives its final
havdness, while the body of the plate is not 75
materially changed in its characteristics, on
account of having been maintained, at a
much lower temperature than that of its
final toughening treatment. .
When the plate which has been heated ne- 80
cording to my method is withdrawn from
the furnace, it shows two zones, namely, the

‘zone which shows heat color extending from,

the heated face through about one-third: of-
the depth of the plate; and the second zone 85
which extends through two-thirds of the :
face through the cooled back, and which
shows substantially no color. There is, of.
course, no sharp line of demarcation be-
tween the two zones, one zone merging into 90
the other. - .

The results of my invention are that the
body of the plate for one-half or more of
its thickness retains the tough characteris-
ties imparted By the previous. toughening 95
treatment, and these characteristies are not
changed by the final water-hardening of the
face, whereas in former practice, this por-
tion of the plate was materially softened.
Tn the former method of heating, the differ- 100
ence of temperature between the front and
back of the plate depended wholly upon
the time of heating and the character of the
insulating medium, the lonm acting merely
as n passive insulation to prevent heating 105
from the bottom and edges and compelling
the heat to soak through from the face.
There was no positive cooling. In my im-
proved process, by positively cooling the
back of the plate, I can control the tempera- 110
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ture of the major portion of the body inde-
pendent of and regardless of the amount of
time used in heating. ;
- Changes may be made. in the steps of
treatment of the armor plate prior. to the

final heating for water-hardening without
_departing from my inventjon. -

In a modification of my method, the back
of the plate being heated may be cooled by
applying a thinner plate to it,” and then
positively “cooling the back of this thinner

plate by a water spray or other similar |

means. . In this case, the cooling action will
be transmitted to the plate proper by con-
duction rather than by direct action upen it,
as in my preferred form. The second plate

may be either in direct "contact” with “the |

_“main plate, or material may be placed be:

25

tween them to modify or vary the influence
of the cooling. - C
1 claim: . o
1. In the manufacture of. face-hardened

~armor plate, the step consisting of heating

to a hardening temperature that face.of the
plate which is to be hardened and simulta-
neously maintaining the back face of the
plate below 400 degrees centigrade by arti-
ficially cooling the same; substantially as
deseribed. SR )

2. In the manufacture of face-hardened
armor plate, the steps consisting of heating

. to a hardening temperature that face of the,

85

40

plate which is to be hardened while main-,
taining the opposite face below a wateér an-
nealing femperature by applying a cooling
fluid thereto apd then quenching the pldte
to harden its face; substantially as :de-

scribed. ’ -

- 3. In the manufacture of armor'plate, the

steps consisting in heating one face of the
plate to between 850 degrees to 950 degrees

- centigrade, -simultaneously maintaining an-

‘set my hand.
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other face of the i)l:i’re below 400. degrees

centigrade and then quenching the plate;

substantially as described.

4. In the manufacture of armor plate, the
steps consisting. in covering .and . thereby
protecting- the edges of a plate, applying
heat to one face thereof and simultaneously
and positively cooling the opposite face
thereof by forcing a cooling liquid against
it and’ then quenching the plate; substan-
tially as described, B S

-5, In the manufacture of armor plate the
‘steps censisting in covering and thereby

protecting the edges of the plate, applying
“heat to one face thereof, simultaneously and -

‘positively cooling the opposite face thereof
vy forcing a cooling liquid ‘against it and
then quenching the plate; substantially. as

“described.

" 6. In the manufacture of armor plate, the

| steps consisting. of forging the plate, car-
| Burizing one face thereof and then heating -

one face thercof to between 850 to 950 de-

grees centigrade, simultaneously cooling the-

other face of the plate to maintain its tem-
perature below 400 degrees centigrade and
then quenching the plate; substantially as
described. - .. . - .

7. In the manufacture of face-hardened
arpior plate, the. step consisting in heating
to a hardening temperature that face of the
plate which is to be hardened while simul-
taneously cooling and keeping the back of
the plate below the temperature at which
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red color is visible; substantially as de- .

scribed. S _ :
. In testimony whereof, I-have . hereunto

| . 8.8 WALES.
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