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To all whom it may concern: _

Be it known that I, TiMoTHY O’LEARY, &
citizen of the United States, residing in the
city and eounty of San Francisco and State
oif California, have invented certain new and
useful Improvements in the Manufacture of
Wrought - Metal Shoes for Ore Stamp - Mills
and in Dies for Producing the Same, of which
the following is a speci catlon

My invention ‘relates to the production of
a shoe for an ore stamp-mill out of wrought-
metal as a new article of manufacture.

The invention has for its object the produc-
tion of an article that is much superior in

“many respects to the present cast-metal shoe

and the manufacture of the same at rela-
tively small cost. -

To such ends and 01);1@013 my invention con-
sists, first, in a wrought-metal shoe for ore
stamp-mﬂls forged and finished at a simple
operation from bar metal, and, secondly, in
certain improvements in the construction of
forging-diesspecially adapted tomanufacture

the said shoe out of bar metal, as hereinafter

more fully explained and set forth.

The following description explains the na-
ture of my said invention and the manner in
which I proceed to carry out, practice, and
apply the same, reference being had to the

drawings that accompany and form a part of
this speci

ication.

Figure 1 of the said dlaanﬂs Trepresents a
palr of forging-dies constr ucted in accord-
ance with my invention for the manufactare
of my wrought-metal shoe. The figure rep-
resents the dies in vertical lonﬂltudmal SeC-

tion with a finished shoe restmn in the dies,

but still attached by a stub to the bar from

which it is forged. Kig. 2 is a plan of the

bottom die. FKig. 2*1is a top view of a cutter

which is inserted in the die to separate the

finished piece from the stub at the end of the
forging operation. Fig. 31s a vertical cross-
section of the lower die taken at the line x v,
Fig. 2. TFig.41s a cross-section taken at the
hne x 2, Fig. 2. Fig. 5 is a perspective view
of the two dies p&ltly separated before the

 bar of metal is inserted. This figure shows
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the insertible cutters that are set into the
dies to separate the finished piece from the
stub at the end of the forging operation, and

the recesses in the dies to receive them. Fig.
6 18 a view of the finished shoe bef01e 1t 18
separated from the bar.

A indicates the bottom one and B the top
one of a pair of dies, each having a flat face
and a cavity of such form that when the two
dies are closed upon each other with the flat
faces in contact the contained space or cavity
correspondsin shape with the complete shoe—
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that is to say, with the cylindrical body 1 and -

the tapered neck 2 of the shoe, excepting that
the edges of the two cavities are chamfered
and rounded off, so that the meeting-edges of
the two faces around the cavity are set back
toward the outer edges of the diesalong each
side. The cavityis cylindrical along the top
and the bottom, but from a pointor line about

two-thirds the distance upward toward the

horizontal diameter x «, F'igs. 3 and 4, the cav-
ity in each die increases in width toward the
sides, so that along both sides the cylindrical
body-cavity 1° and the neck-cavity 2% are
spread outward in shallow channels or spaces
3*. In addition to these cavities and flaring
channels there is formed in each die a stub-

cavity 4°,extending from the head of the body-

cavity 1* outward to the front end of the block
and connected with the principal cavity by a
neck or contracted part5*, and from that part
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gradually increasing in diameter outward to

the end of the block. The last-mentioned or

stub cavity corresponds in shape with the
‘neck-cavity 2% at the back or opposite end of

the die, but is somewhat shorter, and at the
base or widest end 1t 1s somewhat larger in
diameter than the widest end of the af01 esaid
neck-cavity 2Xwhere it joins the body-cavity
1%, The chamfered or cut-away sides of the
cavities are finished on smooth curved lines
as clearly shown in the sections, Kigs. 3 and
4, and the corresponding surfaces in the top
dle are likewise rounded and finished to the
same extent, so that when the two diesarein
working contact the spaces or channels 3%

‘along the sides are equally disposed above

and below the dividing-line between the two
dies for the length of the body-shaping cav-
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ity 1* and the length of the neck-shaping cav-

ity 2%, The two dies thus formed are placed

under a drop-hammer, or they are fixed in
‘place to the bed and the head, respectively,
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of a power-hammer by dovetails formed on
the back of the two dies in the usual way of
fixing dies of this character.

In the operation of making the wrought-
metal shoe a square bar of metal of somewhat
smaller dimensions in thickness than the di-
ameter of the body of the finished shoe is
heated at the end and then introduced the
required distance between the dies. "T'he
hammer is then operated in the usual man-
ner, and between the blows the baris turned
in the dies until the proper cylindrical shape
1s obtained. In and during the operation
the square bar is gradus lll‘y brought to the
shape of the body and the neck of the shoe
by the partial rotation of the bar, which is
first set on edge or with the square in diago-
nal position between the twodies, and then
the surplusmetal forced outward into the side
channels along the body and neclk cavities is
taken in and incorporated with the main por-
tions of metal to fill up and form the cylin-
drical body and thetaper-neck. The surplus
metal 1s that portion in the rectangular bar
which is 1n excess of the quantity required
for the neck-cavity 2* and also that portion
which unites the finished piece to the bar, and
which consists of the stub portion 4 when-the
forging operation is completed and the piece
18 ready to be separated from the die, and
this additional metal being first distributed

into or taken up by the lateral channels or
recesses betore desceribed is afterward worked
into the body and neck of the shoe.

In this
operation, also, the stud portion of the bar in
front of the bottom or acting face of the shoe
being forged is brought into shi ape for the
neck of the next ‘3]100, and at the end of one
forging, when the finished piece is cut from
the bar, this stub or partially-shaped end of
the har is ready for inserting into the cavity
9% of the dies for the next shoe.

In each block provision is made for insert-
g a cutting-tool C across the line of junect-
ure betweeu the end of the body-cavity 2%
aid the cavity 4*.  The cutter which I pro-
vide for this purpose is a bar C with a cutting
blade or edge C* and a flat back pr operly
shaped to fif a groove or recess C*in the Dblock
ab or In line'with the narrow or contracted
portion 5% of the cavity 4. These recesses
C* open to the outside at one or both sides of
the block, so that the cutter can readily be
slipped into placefromtheside of the die when
the dies are separated and as readily removed
before the forging operation.

A Wrounllt-nletal shoe for ore-stamnp bat-

teries pr odueed in the mannerabove described

18 superior in many respects tothe cast-metal
shoes heretofore used.

It 18 not only much |
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stronger, but will stand wear and be service-
ableforamuchlonger time. Themetalof the
body being close and solid is always {ree from
air-holes, so that a smooth solid face on the
bottom 1s obtained at all times during work
as the shoe wears down instead of being pitted

1-or broken with holes and crevices, as in the

cast-metal shoe.
IHaving thus fully deseribed my invention,
what I claim as new therein, and desire to se-

| eure by Letters Patent, 18—

1. An upper and a lower die -each having
a body-shaping cavity and a neck-shaping

cavity at one end of the first-mentioned cav-
1 ity, both substantially cylindrical along the

bottom and flaring along the sides forming
when placed together a cavity to shape the
body and a cavity toshape the neck of an ore
stamp shoe, and channels or recesses along
the sides thercof to take up and (hstl']b‘ni@
surplus metal of the bar, and a stub-shaping
cavity at the opposite end of the body cavity
substantially corresponding with but larger
than said neck cavity, as and forthe purpose
hereinbefore set forth. ‘

2. The combination with an upper and a
lower forging die, each having a shaping
cavity to produce the article to be forged, a
supplemental stub
prineipal or shaping cavity adapted to par-
tially shape the bar or piece of metal for the
next article, and a narrow neck connecting
these two cavities; of a removable cutter in-
serted across said narrow neck, as and for the
purpose set forth.

3. An upper and a lower die, each having
near its center a body-shaping cavity, at one
end thereof a neck-shaping cavity, the two
adapted to form the body and neck respect-
ively of an ore-stamp-shoe, and at the other
end of the central cavity a stub-shaping cav-
1ty extending out the front end of the die for
forming a stub on the metal being forged, the
stub- cm'“lty being somewhat bl_].{)]_ ter t]_l_m_l the
neck - cavity but.slighﬂy larger at 1ts outer
end, whereby the metal of the stub is partially
shaped to form the neck of the next suceeed-
in 2 shoe subsmmia]ly as defsczl ide
(11653 of an :msertlblc n[:tuttmn dewe fldfmtul
to beptu-&te the finished piece from the block
or bar from which it is forged and removable
from the-said dies during 131]6 forging opera-
tien,, subsmntially as ]‘1(,10i111"1-0f01*(., S(,t fm 1"]1

have hemunto set my ]mnd ﬂll(l SG:‘L]_
TIMOTILY O’LEARY. [L: s..]
Witnesses: _
EDWARD K. OSBORN,
R. M. EDWARDS.
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