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To all whom it may concern:

Beit known that I, WarTeEr BrINTON, 2 citi-
zen of the United States, residing in High-
bridge, in the county of Hunterdon and State
of New Jersey, have invented certain new and

usetul Improvementsin Stamp Shoes or Dies,

of which the following is a specification.

This 1mmvention relates to stamp shoes and
dies for use in rock or other crushing mills,
the object of the invention being to provide
improved devices of this character formed of
sections having a particular structure to fa-
cilitate the heat treatment thereof and by
means of which also they are so interlocked
that the separation of one from the other or
the displacement thereof relatively to each
other is not possible, whereby all the advan-
tages of an integral device are obtained while
providing a device commercially superior
thereto.

Stamp shoes or dies foruse in rock or other
crushing mills have been manufactured in
several ways—as, for instance, by making
them solid—so as to obtain the requisite weight
and resistance; but when it was desired to
subject the shoe or die to heat treatment the
solid mass of metal intertered materially with
this step, since as such a mass of metal would
conduct heat relatively slowly the interior of
the shoe or die was heated or cooled much
more slowly than the exterior, so that if rapid
cooling was desired the interior would in con-
sequence be less benefited than the exterior,
this being especially true of manganese steel,
which to be serviceable should be cooled very
rapildly throughout the mass, the tendency of
such steel being to cool irregularly on ac-
countof 1ts poor heat conductivity. In order
to get the full benefit of the treatment, man-
ganese-steel castings after being heated are
cooled quickly, generally by immersion in a
cooling fluid or bath, the effect of which is to
rapidly absorb the heat from the surfaces of the
casting. Ifsuch castingisin the form of a ring
or cylinder of the ordinary thickness of a
stamp-shoe, such surface-cooling effect causes
arapid contraction of the partso affected, while
thenterior body of metal between the surfaces
still contains a much higher degree of heat
1s therefore contracting much more

slowly. It istherefore readily seen that dur-
ing the whole process of treatment the inte-
rior heat must be absorbed through that part
of the casting which has been more directly
and rapidly affected by the cooling contact.
1t 1s generally accepted that the inner walls of
a hollow cylindrical casting or a casting hav-

1ng a plain cylindrical or eircular bore or in-

ner surtace form a very rigid arch, and as this
surface is first atfected in cooling therefore a
perfectly-rigid arch is set up, the later con-
traction of the interior portion of the body of
metal over such resistance of arch being suf-
ficient to cause internal strains to develop in
the later cooling portion of the body of steel.
The advantages of the interior corruegations
upon a ring or cylinder might also be appli-
cable to the exterior of the same casting, but

not permissible 1n a stamp-shoe, owing to the

mechanical uses which it may be intended for.

The resistance of the inner surface of the ring

or cylinder provided with corrugations or
broken surfaces while in a semiheated state
doesnotsetupsucharigidarchasdoesthe plain
surtace. The diffusion of the interior heat of
the casting radiating through these corru-
gated or broken surfaces also has a tendency
to. assist in the distribution and better equali-
zation of the interior heat. - -

The form of heat treatment which may be
used 1n practice for the metal from which the
present structures may be manufactured con-
sists in slowly heating to the desired tempera-
ture 1n a turnace the article after it has been
cast and then immersing it in a cooling-bath,

whereby it may be cooled much faster than if

allowed to cool in the open air. In carrying
out the heat treatment the casting may be
placed in a furnace while such furnace is cold,
atter which fire may be started by igniting
the fuel and regulating the supply of fuel and
the access of air, whereby a gradual heating
of the article is had until it assumes a bright-
red color. This will generally take several
hours, after which the castings are removed
from the furnace and immersed in water.
The:water may be either fresh or brine, or
any other preferable cooling-bath may be em-
ployed. To obviate this defect, the stamp

- shoes or dies were made with openings or
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holes therein or therethrough, such heat-
equalizing hole or holes thus facilitating very
materially the heat treatment of the device,
the hole being usually subsequently tilled by
a solid plug. In practice, however, it was
found that in the constant use of the die and
shoe the plugs work loose, frequently falling
out and interfering mater lallv with the proper
working of the dBTlCG, and while it has been
‘Lttempted to wedge or otherwise secure these
plugs in position dies or shoes constructed in
this manner have not been free of the defects
specified, since in the casting of the main body
of the shoe or die 11100‘1.11%1 ities, due to the
shrinkage of the metal, caused setthng around

the opening—that is, the drawing away of the

metal from the opening—and so left holes of

irregular shape, so that when the plug(which

heretofore has been inthe form of asolid body)
was fitted into the opening these irregulari-
ties in the wear of the device appear at the
working surface of the die or shoe, permitting
the plug to become loose and frequently drop
out. ' o

By constructing the dies and shoes in the
manner herein set forth I am enabled to over-
come these difficulties, since while still re-
taining the heat-equalizing opening or open-
ings in the die or shoe, thereby to facilitate
the heat treatment ot such device, the wall of
the opening is formed in such- manner that 1t

cooperates with the filling section or plug
which is inserted not in the form of a solid
plug, but cast therein, so that the sections of
the die or shoe are so interlocked together,
owing to their structure and without an inde-
pendent or separate means, that to all intents
and purposes the die or shoe is an integral
structure, having all the advantages of such
structur emnfxme,y, a hlllnmsectwn not mov-
able or separate trom its body during the life
of the shoe or die, but superior thereto, owing
to its more uniform and thorough heat treat-
ment.

In the drawings ‘mcomp‘mvmg and form-
ing part of this specification, Figure 1 13 a
vertw*ﬂ section of a shoe with its heat- equal-
izing opening unfilled. Iig. 2 is a top view
thereof. Fi 1. 318 a Vertle*‘a,l section of a die
with 1its heab-equ&hzmg opening filled, and
Fig. 4 is a vertical section of the shoe shown
in Fig. 1 with its opening filled.

Similar characters of reference indicate cor-
responding parts in the different figures ot the
drawings.

As a preface toa iurthel description of this
improved die and shoe it will be understood
that such dies and shoes may be made of vari-
ous shapes and forms, being, however, illus-
trated herein as circular, and, 1f plefened
they could have one or more openings, one,
however, of proper size being usually sufli-
clent, and the opening or openings could ex-

tend into or all the way through the body of

the device, as found most desir able in practice.

for 1nstance, water.
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Since the die and the shoe are constructed
in the same manner, a description of one will
be deemed sufficient.

In the manufacture of this 1mproved die or
shoe the body 2, preferably formed of suit-
able unmachineable metal, although this is not
absolutely necessary-—such, for instance, as
manganese-steel, which has been found to be
pm*tu:ulmly well adapted for the construction
of devices of this character—is first cast in
the usual manner with a heat-equalizing open-
ing 3. This opening has its wall 4 formed
with an irregular surface, comprising projec-
tions and grooves forming a corrugated wall
4", deapmd to interlock with the ﬁlllnﬁ' or
pluo* After. the casting 1s cooled or 0001
enough to permit hz‘mdhno it 15 heated up to
a predetermined temperature and then sub-
jected to a cooling medium, such as a fluid—
Various modes of cool-
Ing, however,, according to the characteristics
to be imparted to the device, may be used.
After the toughening step is completed the
body is placed in position to receive the fill-
ing-section 5, which may be of the samce char-
acter of material as the body or of a differ-
ent material, as found desirable, it being first
in the form Ot molten metal, which is poured
into the opening, filling the same and tor m-
ing corresponding corrugated surfaces 5, in-
terlocking rigidly with “the surtaces of the
body as such filling metal solidifies, thus fas-
tening the section or plug against all possi-
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ble displacement or separation during the life

of the device. This mode of forming a shoe
or die or analogous article results 1in the pro-
vision of a superior device, which while still
retaining the heat-equalizing opening, so as
to obtain the advantages resulting therefrom,
enables the opening to be filled in such man-
ner that the body and its filling-section are

permanently interloeked, so that the device 1n

use is equal in all respects to a solid piece of
metal and even superior thereto, since 1t has
received a more thorough heat treatment.
The corrugations or interlocking surfaces
not only afford an interlock for retaming the
filling-plug in position, but from practical ex-
perience it is known that they facilitate to a
large extent the heat treatment of the article,
since there is less likelihood of internal strains
setting up while taking up heat and also less
]113.611]100& of the casting JBIUO‘ affected by in-
ternal strains while giving up the heat or
cooling. This mode ot forming the heat-
equalizing opening thus i1nsures a more uni-
form expansion during the heating of the ar-
ticle and a more uniform contraction thereot
during the cooling, thereby preventing ab-
normal and irregular strains and subsequent
cracking of the casting, and by this process I
am able to produce a shoe or die of manga-
nese steel commercially superior to anvthma
heretofore pr oduced. By this mmproved
icient toughening of the filling

method a sufl
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or plug 1s also obtained W1thout independent

heat treatment thereof, owing to the molten
metal of which said ﬁllmﬂ 18 composed com-
ing in contact with the cold corrugated walls
of the casing or body. VIoreover owlng to

this mode of torming the device the neces- |

sity of filling the upper part or that part
which may be designated the ‘‘shank” of the
shoe 1s avoided, and since this is thrown into

the scrap heap after the body of the shoe is.

worn out a material reduction in the weight
of scrap metal 1s obtained.

Having described my invention, I claim—

1. A stamp shoe or die of manganese steel.

comprising a heat-treated body portion hav-
g corrugated inner walls, and a metal plug
cast into S‘le opening and conim ming to Smd
walls.
2. A stamp shoe or die comprising an outer
body of cast and touo*hened manganese steel

having a central opening thIOI;lU'hOllt 1ts en- |

tire lencrth the walls whereof are corrugated;
and a plucr of cast and toughened manganese
steel having its surface in engagement and
interlocked with the corruo'ated Walls of the
central opening of said bodv

3. A stamp shoe or die comprising an outer
body of cast and toughened manganese steel
having an inner strain- breakmﬁ’ corrugated
wall; and a plug of touo*hened manganese
steel cast into said opening and havmfr 1ts

walls conforming to and interlocking Wlth the

inner walls of smd body.
4. A shell for a stamp shoe or die compris-

ing a body of cast manganese steel having a-
centra,l opening therein throuﬁ*hout its entire

length, the walls whereof are corrue'ated
WALTER BRINTOV_.,_

Witnesses:
JACOB STRUBLE,
PErcIvaL, CHRYSTIE.
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