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To all whom it may concern :

Be it known that we, Francis C. Frary
and . SterLiNg N. TEeMPLE, citizens of the
United States, and residents, respectively, of
Minneapolis, in the county of Hennepin and
State of Minnesota, and St. Paul, in the
county of Ramsey and State of Minnesota,
have invented certain new and useful Im-
provements in the Composition of Hard
Lead Alloys, of which the following is a
specification. e

Our invention has for its object to provide
an improved form of hard lead alloy, adapt-
able to the customany uses of such alloys.

In order to obtain the necessary hardpess
and other properties, it has been customary
to add a considerable proportion of anti-
mony to the lead. This is at Lresent expen-
sive as compared with lead, and moreover se
much of it must be used that the specific
gravity of the alloy is very much reduced
thereby. For the manufacture of bullets and
ammunition, it is very desirable to obtain a
hard alloy of the maximum specific gravity,
in order to concéntrate the maximum of
kinetic energy in the minimum of volume.

In carrying out our'invention we use a
very small amount of metallic magnesium

in 2 main body of lead. We find that a very

small amount of magnesium has as great a
hardening effect as a much greater quantity
of antimony, and that less than one per cent.
of magnesium is suflicient to produce a hard
lead alloy of commercial value. We have
also found that the alloy contzining a small
amount of magnesium is improved by the
addition of a small amount of metallic cop
per. This causes the alloy to be very tough,
and not have the brittleness which character-
izes ordinary antimonial lead.
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We have obtained the best results with
alloys containing one-half per cent. of mag-
resium, or one-half per cent. of magnesium
and one-fourth to one-half per cent. of cop-
per. These alloys are very hard, tough, and
have a high specific gravity.

-What we claim is:

1. As a new article of manufacture, hard-
lead alloys containing in addition to a main
body of lead, a small amount of metallic
magnesinm.

2. As a new article of manufacture, a

-metallic alloy having a main body of lead

and containing a small amount of metallic
magnesium and also a small amount of me-
tallic copper. o

. As a new article of manufacture, a
metallic alloy having 2 main body of lead,
and containing metallic magnesivm in an
amount less than one per cent.

4. As a new article of manufacture, a
metallic alloy having a2 main body of lead
and containing metallic magnesium and me-
tallic copper, each in amounts less than one
per cent. : ‘ .

Signed at Minneapolis, Minn., this 5th day
of August, 1915.

FRANCIS C. FRARY.

Witnesses:
Arrce W. Frary,
W. KrITCHEVSKY.
Signed at Morristown, Minn., this 10th
day of August, 1915.

STERLING N. TEMPLE.
Witnesses:

J. C. TemMPpLE,
IsasErrie M, TEMPLE.
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