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To all whom it may coreermn:

Be it known that I, ALBERT SCHMITZ, a sub-
ject of the Iling of Prussia, Emperor of Ger-
many, residing at Hssen, in the Kingdom of
Prussia,German Empire,haveinventeda new
and useful Process for Improving the Quality
of Steel Armor-Plates, of which the following
18 a specification.

T'he process forming the subject of the pres-
ent application has for its objeet the improve-
ment of the quality of steel armor-plates by
subjecting the same after their production
by any one of the known processes of manu-

facture to a series of additional metallurgical

operations.

If a steel armor-plate of any composition—
as, for example, nickel-steel, compound, or
homogeneous plates, as hereinafter stated—
be heated to a temperature producing a pasty
condition permitting a molecular rearrange-
ment—say, for example, 800° eentwrade—-
and then hardened in this condition by com-
plete immersion in oil or water or other lig-
uids, the plate will assume a greater or less
degree of hardness, with the for mation of
an extremely-fine- ﬂ*ramed structure. The
temperature reqmred tor this purpose is
higher the less the amount of earbon con-
tamed in the plate and depends also on the
chemical composition of the plate. Now if
this plate thus hardened be again subjected
to a glowing heat, which must however, not
be so hwh as the previous hmdenmn‘ heat—
Sy 600° centigrade—and par twularly not so
high as to allow of the possibility of ready
molecular rearrangement taking place, and
if the plate as soon as it has 1eaehed uni-
formly and with certainty the temperature
corresponding to the said glowing heat or is
maintained for some hours at snch tempera-
ture be allowed to cool slowly, the hardness
proper of the plate islost. The plate retains,
however, a considerably greater resisting
power against shot than the untreated pla,te
and acquires above all by the highly-fibrous
molecular grain thus produced (which has an
appearance on fracture very similar to velvet
with a silky border) the capacity in a very
high degreeof offering great resistance tofrac-
tare when struck by shot. If now the plate

thus improved be again heated to the last |

' glowing heat or to a lower temperature,which

shall not, however, exclude hardening, and

the plate be hardened on one face by copious

drenching with water or by immersing one
face of the plate in water which may also con-
tain any known hardening agents, while the
other face of the plate remains out of contact
with the water, then an armor-plate 18 pro-
duced having a very hard face for exposure
to projectiles, while the mass or main body
of the plate has been converted by the pre-
ceding operations into a condition that offers
the gr eatest possible security against fracture
co,_mbined with increased resistance.
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In the case of thinmer or harder plates it

may be advantageous in effecting the har-

dening on one face to protect the other face of

the plate by special means from cooling too
quickly. Thisis effected during the drench-
ing operation, preferably by placing the plate
to be drenched with its rear face upon another
plate heated to a glowing heat. When the

‘plate is to be immersed in water, the same

object is.effected by placing another plate
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heated to a glowing heat upon the rear side

of the plate to be 1mmersed

The third heating operation may, if desired,
be dispensed with in some cases and the
hardening on one face be efiected at the end

-of the second operation—that is to say, di-

rectly after the heating for the formatlon of
the fibrous structure Wlthout prekusly al-
lowing the plate to cool.

As wﬂl be seen from the preceding, the pres-
ent process consists, essentially, in the follow-
ing three operations for the purpose of pro-
ducing armor-plates hardened on one face
only, to wit: first, hardening the plates by
bodily immersion in oil, water, or other me-
dia after having previously raised them to a
temperature at which the molecules have ac-
quired the capability of rearrangement; sec-
ond, annealing the plates at a temperature
which is as high as possible without, however,

reaching the temperature at which said ca- -

pability of ready rearrangement begins, and,
third, hardening the plates on one side or face
atthesameoratalowertemperature thanthat
specified inthe preceding orsecond operation.

By means of this process plates are pro-
duced which are equally excellent both with
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respect to their great resistance to projectiles
and their small llab111ty to fracture.

This new process is particularly suitable
for nickel-steel armor-plates of varions de-
orees of hardness.

This process iz, however, applicable to
plates of steel of all kinds and also to com-
pound plates which consist only partially of
steel, and also to homogeneous plates the per-
centage of carbon in which 1s different on op-
posﬂ;e sides.

The temperatures employed in the several

stages of the process must reach at least 500°
centlﬂ*rade, but vary with the nature of the
steel from this temperature to 1,100° centi-
agrade.

~YWhat I claim as new is—

1. The herein-described method for the im-
provement of armor-plates, consisting in first
heating the plate to a temperature permit-
ting molecularrearrangementand consequent
conversion, upon hardening, to a fine, homo-
oeneous grain; and then hardening the entire
plate by suddenly cooling; then reheating to

a maximum temperature Dbelow that permlt- ‘
ting retroversion of the granular structure

and allowing the plate to cool slowly; then re-
heating the same to a temperature equal to,
or somewhat lower than, the temperature ot
the second reheating, but not so low as to ex-
clude hardening and then hardening (by sud-

denly cooling) one surface of the plate only.

2. The herein-desceribed method for the 1m-
provement of armor-plates, consisting in first
heating the plate to a temperature permitting

molecular rearrangement and consequent
conversion, upon hardening,

to a fine, homo-
geneous grain; and then hardening the entire
plate by suddenly cooling; then reheating the
plate uniformly to a maximum temperatur
below that permitting retroversion of the
granular structure, but not low enough to ex-
clude hardening and then hardening (by sud-
denly cooling) one surface of the plate only.
In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses. |

ALBERT SCHMITY.
Wilnesses:

Lupwic WIPFEL,
OSCAR THROEBEL.
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