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This invention concerns an apparatus for increasing
the yield of fine metal shot from a single heat of metal
and a machine for converting metal grit to shot for use
therein.

In its broadest sense, the method of the invention com-
prises a procedure whereby the randomly sized metal
shot particles produced by a single heat of metzl may be
treated by breaking up the larger shot to produce fine
fracwured particies of shot called grit, and impacting the
grit tepeatedly until it is shaped into the approximate
spherical shape of shot to give a larger inventory of the
finer sizes of shot than are normally produced.

In the metal shot industry it has been found that a
relatively small amount of metal shot in the fine sizes,
for example, from .005 1o .015 of an inch in diameter,
results from the prior art methods of pouring a heat of
molten metal through a liquid bath to produce the melal
shot. This fact has presented inventory problems to shot
manufacturers in that the demand per ton for the fine
metal shot is consistently greater in relation to the de-
man( per ton for the larger sizes of shot which are pro-
duced in making the fine shot. Accordingly, metal shot
producers have been forced, in order to meet the de-
mands for fine shot, to produce and store larger amounts
of the relatively larger sizes of shot than would other-
wise be dictated by demand. Also, for this reason, the
finer shot has demanded a higher price per ton on the
market because of the inability of the shot producers to
inexpensively produce large amounts of the fine shot
from a given heat of metal.

The instant inveniion then is the heat of the inventory
control system which produces a greater yield of the fine
metal shot which can be sold at a higher price per ton
than the larger shot.

The novel method utilizes a novel machine for con-
verting metal grit to shot comprising a horizontal driven
shaft which has elongated blade means rigidly mounted
to extend radially thereabout to propel grit against an
elongated target means of non-uniform thickness mounted
within means which encloses the blades. These com-
ponents are of shapes and dimensions such that the thick-
est portions of the target means are located on the inside
of the enclosure means relatively near the path of the
blades, Appropriate feed and collection means are pro-
vided in the machine to permit the cycling of the grit
until it is impacted against the target by means of the
rotating blades a sufficient number of times to form the
grit into the approximate spherical shape of shot.

By use of this novel machine in the method of this in-
vention, an inventory of fine shot normally produced by
a given beat of molten metal being poured throngh a
liquid bath is incieased such that a higher total price per
ton of the shot produced may be obtained. The target
means are proviged of non-uniform thickness and mount-
ed with the thickest portions at tie points inside of the
enclosure relatively near the patk of the blades so that
with 2 minimum of material cost a long period of effec-
tive wear of the target means js accomplished. In addi-
tion to this fact, the shape of tie larget means insures
that they may be cast in manufac.uring with a directional
solidification resulting which gives a porosity free target.

Accordingly, it will be seen that this invention relales
to the method of increasing the yield of fine metal shot
from a single heat of metal by utilizing a novel machine
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for‘conver‘;i_ng metal grit to shot which machine includes
an inexpensive, cast target means which is free of porosity
for long use in the method and machine combination.

The prior art has attempted many variations of pro-
duction procedures to provide for an increased yield of
fine metal shot for use in abrasive blasting, buv 2one of
these prior art methods have produced a fine shot in a
maaner which is inexpensive enough to sigpificantly in-
crease the supply of the fine metal shot without also
creating a large amount of larger and relatively inex-
pensive shot to be stcred and sold at relatively low prices
per ton. Consequentiy, the manufacturers of metal shot
have bad inventory problems in storage of larger shot as
a direct result of attempts to meet the demand for the
fini'r and more scarce shot. By fine shot we mean shot
in the neightorhood of from .005 to .015 of an inch
screen size wizich is of substantially spherical shape.

As modern meiaiv orking industries turn more and more
to abrasive cleaning and shot peening of paris to im-
prove thz strength and appearance of cast and welded
parts, the demand for fine abrasive shot has increased
disproportionately 1o the demand for larger more avail-
able shot since present metal shot production methods
produce only a certain small percentage of fine shot in
relation to the larger shot for each heat of metal poured
through a liquid bath to produce the shot. The problem
of obtaining a better yield of fine shot accordingly has
become more critical in the industry.

It is an object of the invention to provide a novel
machine for converting metal grit 2o shot which efticiently
utilizes kinetic energy imparted to the grit by impelling
biades so that the grit is efficiently converted into the ap-
proximate spherical shape of shot so that it may be used
to supplement the inventory of fine shet.

Known compositions and procedures for making metal
abrasive shot are disclosed in the Hutcheson patent, U.S.
Patent No. 2,670,281, for example. As is noted in the
Hutcheson patent, however, shot is obtained which ranges
randomly in size from as small as .0054 inch in diameter
to as large as .156 inch in diameter. It has been found
that in this range a distribution of shot approximating
a Gaussion curve is produced and accordingly, it is an
object of the method of this invention to enable the
larger sizes of shot, thus produced, to be conveited to grit
and then to increased amounts of shot at the lower end
of said range—particularly in the .005 to .015 range.

It is a fwiher object of this invention to piovide a
machine for impacting grit and converting and deform-
ing it to shot which has components capable of long life
under the repeated impacting of said material.

It is stil a further object of the invention to provide
a novel shaped target means for use in the machine for
converting and deforming metal grit to shot so as to pro-
vide better and longer life for the target means within
the novel machine.

Other and more specific objects of the invention will
be apparent from the detailed description to follow.

FIG. 1 illustrates the front elevational view of the
novel machine for converting metal grit to shot in the
novel method of this invention,

FIG. 2 illustrates a top plan view of the machine of
FIG. 1.

FIG. 3 illustrates a side elevational view of the ma-
chine of FIG. 1.

FIG. 4 is a detailed fragmentary cruss-sectional view
taken along the line 4—4 of FIG. 3.

FIG. § is a fragmentary cross-sectional view taken
along the line 5—5 of FIG. 4.

FIG. 6 is a fragmentary cross-sectional view taken
along the line 66 of FIG. 5.

In the illustraied embodiment of the novel machine
for converting metal grit to shot the numeral 1 generally
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designates 1h:¢ machine combination. The apparatus
comprises a base 3 having legs 4 and a plaiform 5 vpon
which is mounted an electric motor & connected by suit-
able drive means 7 to a horizontal shaft 8 journaled in
pillow blocks 9 and 10 on the platform 5.

The belt 7 drives the shaft 8 by means of pulleys 11
and 12 on the motor shaft 13 and the drive shalt 8,
Platform 5 has an opening 15 therein through which an
enclosure generally designated by the numeral 20 ex-
teuds, The enclosure 20 has a removable top cover 21
and 2 beitom section 22. Channel members 23 and 24
are on the left and right sides of the opening of the hous-
ing 20 as seen in FIG. 4, for instance, such that their
lower outstanding flange members 25 and 26 rest on the
platform § exiending along the opening 5. The en-
closure 20 is substantially square in size and is oriented
s0 thzt the corners are located at its vertical and hori-
zontal extremes.

The horizontal drive shaft 8 =xiends past the pillow
block 10 into the enclosure 20 through an opening 27
in the channel member 23 and 1ic wall of the lower or
bottom section 22 of the enclosure 28, A reduced di-
ameter portion 29 is provided on the end of the shaft 8
which projects into the housing 20 for receipt of a hub
member 20 which is appropriately keyed to the shaft
and held by means of set screw 31 fo provide for rota-
tional drive of the hub 30.

Mounted by means of bolts 33 and 34 and huk 30 are
two spaced discs 35 and 36 having a plurality of blades
37 mounted therebetween as by means of set screws 39.
The discs 35 and 36 are maintained in spaced relation by
bridging members 38 as seen in FIG. 6. On the end of
the shaft 8 and hub 30 coaxial therewith and in alignment
with the blades 37 between the discs 35 and 36 is an im-
peller means 40 of the type well known in the centrifigal
blasting machine art. The impeller 40 has an opening 41
on its side opposite the hub 30 and shaft 8 which is in
direct communicsiion with a feed tube 42 such that ma-
terial flowing duwn the tube 42 may enter the center of
the impeller 40 and be discharged out of openings 43 di-
rectly onto all of the radially innermost ends 44 of the
throwing blades 37.

An appropriate seal, as shown at 45, is supplied in con-
nection with guard structure 46 mounted on the inside of
the enclosure around an opening 47 in the enclosure 22
and beam 24 through which the gravity feed to 42 extends.
Such structure is ¢ld as seen, for example, in the Rosen-
burger et al. patent, U.S. Patent No. 2,352,588, issued
June 27, 1944, and acts to prevent the material being
thrown from damaging the environmental structure.

Thas, it will be seen that with the material being gravity
fed down the tube or conduit 42 and the shaft 8 being
driven by the motor 6 the material wiil be passed jnto
the impeller and out of the openings 43 directly onto the
ends 44 of the blades 37 so that centrifugal force is im-
parted to it 10 throw it from the radially outermost ends
of the blades with great force.

The grit material is supplied to the feed tube 42 by
means of an hopper extension 48 thercon located directly
under a surge storage bin hopper 50. The hopper 50
has a shape such that it is tapered in a downward direc-
tion with a valve 51 on its lower end located immediatcty
above the feed funnel or hopper extension 48.

As illustrated in FIGS. 1 and 3 the surge hopper 50 is
supplied by means of a vertical conveyor 55 driven by a
motor 56 through a belt 57 connected to an upper driven
sprocketed drive shaft 58. Motor 56 is mounted on a
suitable support 59 on top of the surge hopper 50. The
conveyor 85 has individual buckets 60 and an endless
chain 61 in a conventional manner and extends from the
top of the surge hopper 50 to an idler sprocket 62 near the
base of the conveyor. A suitable structure 63 js provided
to enclose and shield the conveyor 55.

At the lower end of the throwing wheel enclosure 20
is an opening 65 which is flanged or otherwise suitably
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mounted on top of a discharge hopper or collector bin
66. At the lower end of 1he discharge bin 66 and in com-
munication therewith is a Y valve 67 which has a
straizht through passage leg or conduit 68 leading 10 a
fill kopper 70 and an angular discharge leg or conduit 69
oriented such that when the valve 67 is in the conditior
to close the conduit 68 to the throw hopper 70, the con-
duit 69 is open to act as a discharge conduir ftom which
the treated material may he collected.

Extending laterally out of the discharge conduit 66 is
a conduit 72 leading to a conventional dust collector means
73 such that undesirable dust and fines which ave in the
dischurge means 66 or passing through it by means of
gravity will be sucked into the dust collector 73 and not
be discharged into the fill hopper or be discharged out of
the conduit 89 with the finished product. At the lower
end of the dust collector 73 is a suitable dust pipe 74 to
discharge the collected dust. An air duct 75 supplies a
suction through the conduit 72 and dust collector 73 as
will be readily recognized by those skilled in the art. A
suitable baffle arrangement schematically illustrated as at
76 in F1G. 1 is provided to prevent the dust from going
directly through the conduit 75.

It will be recognized that any other suitable dust col-
Iecting errangement can be ased to clean the product after
it has left the enclosure 22,

On the inner walls of the enclosure 28 which face the
ends of the blades 37 are mounted target means 80 hav-
ing sides 81 in face-to-face engagement with respective
ones of the inside walls of the wheel enclosure 20. The
target means 89 have {aces 82 and 83 respectively mounted
parallel to the axis of the shaft 8 but the faces 82 and §3
are in nonparallel relationship to the faces 81 in engage-
ment with the side surfaces of the enclosure 29. This
provides for a converging of the faces 81 with each of
the respective faces 82 and 83 such that a tapered cross-
sectional structure is provided with the thickest portions
of the target means 80 being located at points along the
respective sides of the enclosure 20 relatively near to the
path of rotation of said biades 37.

The shape of the target means 80 because of its gen-
erally tapered configuration provides for a directional
solidification in casting of the device of abrasive resistant
ailoy since the casting is gated in the thickest region so
that cooling starts from the thinner ends. This insures
that the casting is sound throughout with no porosity so
that it can resist the impact of the material against it,

An additional advantage of this configuration is that
it gives more metal for wear at the center or intermediate
the ends of the housing wall in the area relatively near
to the pathk of rotation of the throwing btades. The hous-
ing liner or target wmecans 80 are secured to the inside
walls of the housing 20 by bolts through suitable aper-
tures 85 or in some other suitable manner such as weld-
ing.

It shonid be noted that the target means 80 in the upper
of top section 21 of the housing 20 arc somewhat shorter
in tength than those in the lower section because the top
or upper section 21 is somewhat smailer than the lower
bottom section 23. The extensions of the walls of the
cover 21 which are part of the lower housing section 22
have small additional target means 86 and 87 of gen-
eral rectangular shape since these are in the areas of
relatively small wear due to their rclalively larger dis-
tance from the rotational path of the throwing wheels 37.

In view of the function of the target means 80 in con-
verting a regularly shaped and abrasive metal grit into
fine generally spherical shaped shot by actually cold form-
ing the particles it is apparent that the target must possess
certain physical properties.

In this repard it is significant to note that the grit, as
such, is produced by brcaking up larger shot particles to
provide fractured kighly abrasive grit particles which are
sharp and irregularly shaped having a Rockwell hardness
of from 40-45 nn the “C" scale,
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A flat generally rectangularly shaped target was con-
structed from an austenitic manganese steel, commercially
known as “Hadfield Manganese” generally comprising
about 1.0% to 1.4% carbon and from about 10% to 14%
manganese and work hardenable to from 43 to 52 Rock-
well C, and uscd in an apparatus such as described above
operating at (1) about 2,500 r.p.m., (2) a circulatory

rate of 25 tons per hour; and (3) a capacity of 1 ton per-

twenty-four hour day and it was found that the target
was spent in about two months.

During the course of further experimentation, other flat
generally rectangular targets of the noted characteristics
were prepared from alloys comprising from .30% to
1.50% silicon, from .30% to 1.50% manganese, from
12% to 16% chromium, from 1.5% to 4% molybdenum,
from 2.5% to 4% carbon and the remainder iron; and
it was found that these targets had an average life under
the aforementioned operating conditions of up to six
months. A particularly suitable ailoy to produce a target
of long life was found to contain about .50% silicon,
.50% manganese, 15% chromium, 3% molybdenum, 1%
carbon and the remainder (78% ) iron.

Another group of generally double wedge shaped tar-
get plates configured similarly to the target plate 80 were
prepared from alloys having constituents within the above
ranges and cast by techniques wtilizing solidificution from
the thin section to the thicker section to obtain an opti-
mum density with negligible porosity. This group of
targets was heated to approximately 1,800° F. and air
cooled and had a Rockwel} hardness of about 60 on the
C scale,

The shape of the target means becomes important be-
cause it allows directional solidification from the thinner
end sections to the thicker center section giving a mem-
ber having a corresponding higher density and lower
porosity than members cast by other techniques. The
wedge shaped target means with alloys having from .30%
to 1.50% silicon, from .30% 1o 1.50% manganese, from
12% to 18% chromium, from 1.5% to 4% molybdenum,
from 2.5% to 4% carbon and the remainder 75% to 84%
jron were suitable to give a life of abont one year under
these operating conditions. The preferred alloy, how-
ever, comprises about .35% to about 6% silicon, from
about .35% to about .6% manganess, from about 14%
to 16% chromium, from about 2.5% to 3.5% molybde-
pum, from about 2.8% to 3.4% carbon with the re-
mainder being iron and more particularly, an alloy com-
prising about .50% silicon, .50% manganese, 15% chro-
mium, .3% molybdenum, 3% carbon and the remainder
(78%) iron.

It is apparent from the resuits obtained from these ex-
periments that optimum target life can be obtained by the
use of the partictlar type of alloy noted which is cast into
a wedge shaped plate by the technique of casting from
the thinner s=ctions to the thicker sections to thereby ob-
tain optimum density and negligible porosity.

For ease of description the principles uf the invention
have been set forth in connection with but a single illus-
trated embodiment. It is not my intention that the illus-
:rated embediment nor the terminology employed in de-
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scribing it be limiting inasmuch as variations in these may
be made without departing from the spirit of the inven-
tion. Rather, I desire to be restricted only by the scope
of the appended claims.

1 claim: X

1. A machine for converting and deforming metal grit
to shot comprising:

frame means,

horizontal shaft means mounted on said frame means,

driving means connecied 1o said shaft means, -

elongated blade means rigidly mounted to extend
radially about said shaft means,

enclosure iucans substantially surrounding said blade

means,

elongated target means of ponuniform thickness

mounted within said enclosure means substantially to
surrgund said blade means with the thickest portions
of said target means located at points cn the inside
of said enclosure means relatively near to the path
of said blade means,

feed means in communication with the innermost ends

of said blade mecans, and

collection means h: communication with said enclosure

means at a point on the inside of said enclosure
means relr:ively far from the path of said blade
means and below said shaft means.

2. The structure of claim 1 in which the target means
have impact faces which define a plurzlity of nonparal-
lel planes parallel to the axis of szid shaft means.

3. In an apparatus for deforming grit into shot, an im-
pact receiving means having at least two converging sur-
faces adapied to receive the impact of propelled abrasive
particles, said means consisting substantially of a ferrous
alloy containing from .30% to 1.50% silicon, from .30%
12 1.50% manganese, from 12% to 18%% chromium, from
1.5% to 4% molybdenum, from 2.5% 10 4% carbon and
the remainder iron.

4. The impact receiving means of ¢laim 3 further char-
acterized in that the ferrous alloy contains 5% silicon,
.5% manganese, 15% chromium, 3% molybdenum and
3% carbon.

5. The impact receiving means of claim 3 in which the
surfaces have a hardness of from about 33% to 50%
more than the hardness of the propelled abrasive particles.
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