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UNITED STATES PATENT OFFICE.

CARRIE RENSTROM, OF SEATTLE, WASHINGTON, ASSIGNOR TO AZTEC
TEMPERED COPPER COMPANY, OF SEATTLE, WASIHINGTON.

PROCESS OF HARDENING COPPER.

SPECIFICATION forming part of Letters Patent No. 69 6,271, dated March 25, 1902.
Application filed August 12, 1901, Serial No. 71,800, ¢ Specimens.)
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o all whom it may concern:

Be it known that I, CARRIE RENSTROM, a
citizen of the United States, residing at S~at-
tle, in the county of King andi siate or Wash-
ington, have invented certain new and use-
ful Improvements in Processes of Hardenin %)
Copper; and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to

make and use the same.

Myinventionrelatestoa processfor harden- |

ing copper or alloys of copper.
Theinvention consists in subjectin g copper
or the alloys of copper to heat of the proper
temperature and for the proper length of time
and whilein aheated condition sprinkling sul-
fur upon the same and then subjecting the
thus-treated copper or alloys of copper while
in a heated condition to a blue-vitriol bath
and it consists, secondly, in subjecting cop-
per or the alloys of copper to heat at the
proper temperature and for the properlength
of time and while in a heated condition
sprinkling upon the same pulverized sulfur,

‘then subjecting the thus-treateq copper or

alloys of copper while in a hearzd Soadition
to a blue-vitriol bath, then reneating it for a
suitable length of time—say about three min-
utes—and then permitting it to cool.

In treating copper or the alloys of copper
by my hardening process I find it preferable
touse alloys of copper. Ihaveexperimented
successfully with different alloys, but find
that an alloy of copper and tin give exceed-
ingly fine results when treated by my process.
Different alloys of copper will be employed,

according to the use to which the alloy when |

manufactured into the desired product will be
put. 1t isusual to castorshape the copper or
the alloy of copper into the particular prod-
uct—as, forinstance, a trolley-wheel, journal-
bearing, propeller-wheel, or tool—before the
same 18 hardened. The castings are heated
overa fire,preferably of charcoal,for asuitable
length of time—say about three minutes—and
with a proper amount of heat. Ihave found

thatwhentheheat hasreached apointatwhich |

tin will meltit gives the best results. The cast-
1ngs of copper or alloys of copr.o. .oz 1.ofe.-

ablylaid onthecharcoalbedorure. The cast- |

ings, and incidentally the charcoal, are sprin-

kled with sulfur, preferably in a pulverized
condition, so that the castings will be coated or

1

covered with the sulfur, and the fumes of the
sulfar will also come in contact with the cast-
ings. Thesulfurispreferablyapplied afterthe
castings have been in the furnace until they
have become thoroughly heated. After the
sulfur has been applied the castings are per-
mitted to remain in the furnace a short time;
They are then removed from the furnace and
while still hot are dipped in a solution of blue
vitriol and allowed to remain for a short time.
After the castings have been subjected to the

blue-vitriol bath they are preferably reheated

and then allowed to cool without the applica-
tion of any cooling agent. I do not wish,
however, to limit the invention to this re-
heating.

I have demonstrated by actual tests with
the above process upon copper and the differ-
ent alloys of copper and have found that the
same have become hardened to a remarkable
degree without destroying the ductility of the
metal and that for commercial purposes the
thus-hardened copper or alloys of copper are
very useful where hardness and at the same
time ductility and toughness are required.

Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. The process of hardening copper or the
alloys of copper which consists in subjecting
the same to heat at the proper temperature
and for the proper length of time, and while
in a heated condition sprinkling sulfur on the
same, and then subjecting the thus-treated

i copper or alloys of copper, while in a heated

condition, toa blue-vitriol bath, substantially

‘as described.

2. 'I'he process of hardening copper or al-
loys of eopper which consists in subjecting
the same to heat at the proper temperature
and for the proper length of time, and while
in a heated condition sprinkling upon the
same pulverized sulfur, then subjecting the

| copper or alloys of copper while in a heated

condition to a blue-vitriol bath, and then re-
heating it and then permitting it to cool, sub-
stantially as described.

In testimony whereof I hereunto affix my
signature in presence of two witnesses.

CARRIE RENSTROM.

Witnesses:
FRANK J. MILLER,
CHAS, IR. THOMPSON.
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