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This invention pertains to centrifugal blasting appa-
ratus, and particelarly to a centrifugal propelling ma-
chine for selective shot peening.

Heretofore centrifugal throwing apparatus has been
designed for accelerating and throwiag particulate mate-
rials from the periphery of a wheel z2gainst an object to
be worked, cleaned or abraded. The particulate mate-
rials which are impinged against an object can take the
form of metallic shot or grit, sand and similar non-
metallic abrasives. Moreover, it has beer proposed to
control the divection in which the particulate material is
thrown and the length of the path swept by the particu-
late maierial. However, in some instances it is desirable
to work harden a given area of an object to varying
degrees, that is, 10 work harden a portion of the area
of an object to a predetermined degree of hardness and
graduate the work hardening on other portions of the
object. The present iavention relate. to apparatus for
automatically selectively siot pecning an object to con-
centrate the work hardening in a particalar area and
graduate the work hardening over other portions of the
object. Accordingly, among my objects are the provi-
sion of means whereby thrown particulate material will
be distributed over a path of predetermined area with a
concentration at a portion of the area of the path; the
further provision of a throwing wheel having a plurality
of radially arranged slots with peripheral discharge open-
jngs of different cross-sectional areas; the still further
provision of throwing apparatus including means for
regulating the rate of ow of particulate material there-
through; and the still further provision of a centrifugal
blasting machine having a throwing wheel with a plu-
rality of peripheral discharge openings of graduated cross-
sectional area so as to concentirate the particulate mate-
rial thrown therebv against a particular area of the
object.

The aforementioned and other objects are accom-
plished in the present invention by accelerating the par-
ticulate material through a wheel having a plurality of
radially extending slots which terminate in peripheral
discharge openings of different size. Specifically, in the
preferred embodiment the throwing wheel comprises a
pair of spaced plates, or discs, one of the discs having
a plurality of integral, radially extending vanes disposed
between the two discs. The vanes terminate short of the
axis of rotation of the wheel so as to form a central
space, or inlet, through which the particuiate material is
supplied. The vanes are spaced from each other by
slots which are arranged to receive removable inserts.
Rach insert has a blade portion and a relieved portion
which cooperates with the upper disc to form a slot.
Each slot terminates in a peripheral discharge opening
of different cross-sectional area. A conical insert is dis-
posed in the cent.al recess of the wheel for distributing
the particulate material to the several slots therein.

The throwing wheel is drivingly connected to a tubufar
shaft having a plurality of slots in the lower end thereof
which are aligne.. with the slots in the throwing wheel
at a high velocity. :
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The particulate material is supplied to the throwing
wheel through a stationary tube coaxially disposed within
the tubular drive shaft. The supply tube is supported
by a stationary hopper, and the rate of flow of particu-
late material is controlled by an orifice disposed at the
discharge opening of the storage hopper.

In a modified embodiment, the throwing wheel com-
prises a pair of spaced discs, one of the discs having a
plurality of radiaily extending vanes thereon constituting
throwing blades. The vanes are separated by radially
extending tapered slots which terminzte in peripheral
discharge openings of graduated cross-sectional area.
The slots communicate with a central recess in the wheel
within which a conical insert is adjustably supported.
By varying the position of the conical insert the rate of
flow of particulate material through the wheel cam be
controlled.

Iz operaticn the stationary fixture is suitobly attached
to a propeller hub, with the throwing wheel disposed

within a hub socket having zn integral thread relief .

machined thercin. When shot is supplied to the throw-
ing wheel, it is accelerated in radial movement as it
travels outwardly along the throwing vanes, or blades,
and is thrown at blasting velocity by centrifugal force
from the peripheral discharge openings of the wheel so
as to impinge the entire area adjacent the thread relief.
However, by reason of the graduated size of the periph-
eral discharge openinge #te shot is concentrated in the
predetermined area of the thread relief and graduated
over the other partions of the area adjacent thereto.

Further objects and advantages of the present mven-
tion will be apparent from the following description,
reference being had to the accompanying drawings,
wherein preferred forms of the present invention are
clearly shown.

In the drawings:

Figure 1 is a sectional view of shot peening apparatus
constructed according to this invention.

Figure 2 is a view, partly in section and parily in
elevation taken along line 2—2 of Figure 1.

Figure 3 is a chart indicating the axial width of the
peripheral discharge openings in the throwing whcel
shown in Figvre 1. . - )

Figure 4 is a perspective view of onc of the inserts
used in the preferred embodiment.

Figure 5 is a sectional view of a modified embodiment
of shot peening apparatus construcied according to this
invention.

With particular reference to Figure 1, the shot peening
apparatus is attached to an annular fixture 10 having
a recess 11 adapted to receive a socket 12 of a propeller
hub. The fixture 10 is connected to a snpporting bracket
13 by means of a plurality of bolts 14, the bolts 14
also having threaded engagement with a second fixture
15 having a frusto conical flange 16. The propeller
hub socket 12 has machined therein an integral thread
relief designated by numeral 17 disposed immediately
below a threaded portion 18. A nut 19 enpages the
threads 18, the nut 19 having a frusto conical imner
surface for receiving the frusto conical flange 16 of the
fixture 15. In addition, the not 19 has a flanged por-
tion to which a spacer ring 20 is connected by a plurality

- of pins 210. The fixture 10 is secured to the propeller
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hub socket 12 by a plurality of studs 22 having rounded
ends which engage a radiused portion of the hub socket
whereby when the studs 22 are tightened the frusto coni-
cal flange 16 of the fixture 15 will be forced into wedging
engagement with the frusto conizal surface of the nut 19,

The fixture 15 has a central through bore 23 and has
mounted therein a pair of spaced ball bearing assemblies
24 and 25. The outer races of the ball bearing assemblies
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24 and 25 arc maintained in ‘vertically spaced relation by
a bearing sleeve 26. A vertically arranged tubular drive
shaft 27 is rotatably suppcoried by the ball bearing as-
semblies 24 and 25 in the fixture 15, As shown in Figure
1, the upper end of the drive shaft 27 may have attached
thereto a pulley 28 which receives a belt 29 whereby the
shaft 27 can be rotated by a suitable rotary driver, such
as an electric motor, not shown., The lower end of the
shaft 27 is press fitted into a ceniral aperture of an upper
disc 30 of a throwing wheel, or rotor, designated gen-
érally by the numeral 31, A bushing 48 is interposed
between the inner race of the ball bearing assembly 25
and the upper surface of the disc 30, The disc 30 is
drivingly connected with the shaft 27, and the lower end
of the shaft 27, and tke lower end of the shaft 27 has a
plurality of radially extending slots 32 therein.

With particular reference to Figure 2, it can be scen
that the lower end of the shaft 27 has six equidistantly
spaced slots 32 formed therein. One wall 33 of each
slot extends on a radius from the axis of the shaft 27,
and the other wall 34 of each slot is substantially tan-
gential to the inner diameter of the tubular shaft so
as to form a knife edge 35 at its intersection with wall
33 on the inside diameter of the shaft. The knife edges
35 prevent the particulate material which is fed through
the slots 32 from deforming the inside diameter of the
shaft which would cause clogging and thereby restrict
the flow ~f particulate material, such as shot, to the
throwing wheel 31. The throwing wheel 31 also in-
cludes a lower disc, or plate 36 having a plurality of
upstanding vanes 37 formed integrally therewith which
maintain the discs 30 and 36 in spaced relation. The
discs 30 and 36 may be held in assembled relation by
means of set screws 38 which extend through the disc
30 and engage threaded openings in the vanes 37. The
vanes 37 terminate short of the center of the rotor 31
and extend in a substantially radial direction so as to
form a central recess, or inlet, 39 for the particulate
material. In addition, one edge of each vane is beveled
as indicated by numeral 49 to coincide with the wall 34
of the slots 32 on the shaft 27.

The vanes 37 are circumferentially spaced so as to
form slots 40 thercbetween. An insert 41 is removably
secured within each slot 40 by a pair of set screws 42a.
With particular reference to Figure 4, each insert 41 is
suostantiaily pie-shaped and includes a biade portion 43a
and a relicved portion, or groove, 44a which together
with the upper disc 30 forms a slot having a peripheral
discharge opening. The peripheral discharge openings
are indicated by numerals 4% through 47 in Figure 2.
The relieved portions 44e of five of the inserts 41 are
formed by wupwardly inclined, or tapered, surfaces of
different slope. The relieved portion 44¢ of the sixth
insert is substantially flat as shown by the left hand
insert 41 in Figure 1. The axial width of each discharga
opening 42 through 47 is different, and thus the cross-
sectional area of each discharge opening is different. In
the particular emboediment disclosed, the axial width as
indicated by A in Figure 1 of the discharge opening is
shown in the chart of Figure 3, from which it can be
seen that the axial width of the discharge opening 42
is .125", and the axial width of each successive discharge
opening increases by .075".

As seen in Figure 1, a central insert 50 for distributing
the shot to the several slots in the rotor is disposed with-
in the central recess 38 of the rotor. The insert 50 is
substantially cone-shaped as seen in Figure 1 and is se-
cured in place by a bolt §2. The particulate material is
supplied te the central recess 39 of the rotor through
a stationary tube 53 coaxially disposed within the tubular
drive shaft 27. The upper end of the stationary tube 53
is suitably attached to a stationary storage hopper 54,
having a removable orifice insert 55 at the discharge
opening thereof, By substituting inserts 55 having differ-
ent size orifices, the rate of flow of a particulate material
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from the hopper 54 into the supply tube 53 can be varied
and controlled, _

Operation of the preferred embodiment of the cen-
trifugal shot pecning apparatus is as follows. As the
particulate material is fed through the hopper §4 it flows
through the orifice of the insert 55 and falls through the
vertical supply tube 53. The particulate material drops on
the cone-shaped insert 50 carried by the rotor 31 and is
distributed thereby through the slots 32 in the lower end
of the drive shaft 27. The particulate material is then
picked up by tue blades 432 of the rotor and thrown
outwardly by centrifugal force due to rotation of the
rotor 31 so as to impinge the area adjacent the thread
relief designated by numeral 17 of the propeller hub
socket 12. However, by virtue of the fact (hat the dis-
charge openings 42 through 47 in the rotor are of different
cross-sectional area, or of graduated size, the particulate
material thrown by the rotor 31 is concentrated in the
area of the thread relief 17. Thus, the shot peening ap-
paratus automatically selectively work hardens the thread
relief area so as to concentrate the work hardening in
the thread relief and graduate the work hardening on
other portions adjacent this area.

With particular reference to Figure 5, a modified em-
bodiment of a shot peening apparztus constructed ac-
cording to this invention will be described, similar nu-
merals depicting similar parts as described in conjunc-
tion with the prefeired embodiment. In the modified
embodiment, the rotor 60 comprises an upper disc, or
plate, 61 and a lower disc, or plate 62 saitably connected
thereto. The lower disc 62 is formed with a plurality
of integral vanes, or blades, which form slots 63 there-
between. The slots 63 likewise terminate in peripheral
discharge openings, such as indicated by numerals 64 and
65, of different cross-sectiona! areas. As in the pre-
ferred embodiment, the rator 69 can be formed with six
radiaily extending slots which tcrminate in discharge
openings of graduated cross-sectional area such as shown
in the chart of Figure 3. The axial width of the discharge
openirys in the rotor 6¢ is determined by the inclina-
tion of the lower surface of each slot machined in the
disc 62,

In the modified embodiment the drive shaft 66 has a
plurality of slots 67 spaced inwardly from the lower end
thereof, each slot connecting with one of the slots 63
in the rotor §0. The lower end of the drive shaft 66 is
press fitted into the disc 60 and has a threaded portion
arranged io receive a screw 68 having a conical end por-
tion 69 disposed within the tubufar shaft 66. The screw
68 can be adjusted relative to the drive shaft 66 to
control the fiow of particulate material from the interior
of the drive shaft 66 through the slots 67 to the central
area 70 of the rotor 60, After the screw 68 is adjusted
to obtain the desived rate of flow, it is locked into posi-
tio by a put 71. Operation of ibe modified embodi-
ment is substantially the same as that of the preferred
embodiment in that particulate material supplied to the
drive shaft 66 is thrown outwardly by the rotor and im-
pinges the area adjacent the thread relief 17 of the hub
socket 12 with the particulale material being concen-
trated in the thread relicf.

From the foregoing it is readily apparent that the
present invention provides centrifugal blasting apparatus
wherein the particulate material thrown by the apparatus
can be concentrated at a particular portion of the area
in which the particulate material is distributed, In this
manner where the apparatus is used to work harden
an object, different areas of the object can be work
hardened to diferent degrees with the degree of work
hardening being graduated from an area of maximum
work hardening.

While the form of embodiments of the invention as
herein disclos=d constitute preferred forms, it is to be un-
derstood that other forms might be adopted, as may
come within ‘he scope of ihe claims which follow.

e i ma bl e o . ms m b mad e 2T s ©

e 2 s bk bl k"



e e ———

2,900,765

What is claimed is as follows:

1. A centrifugal blasting machine designed for throw-
ing particulate material at blasting velocities including,
a rotatable throwing wheel having a plurality of radially
extending vanes terminating short of the axis of rotation
to form a center inlet, said vanes having slots therebe-
tween which terminate in peripheral discharge openings
in said wheel, cach peripheral discharge opening being
of different cross-sectional area, and means for feeding
particulate material into the center inlet of said wheel
whereby the particulate material thrown from said wheel
will be distributed over a path of predetermined area
with a concentration at a portion of the area of sezid
path.

2. A centrifugal blasting machine designed for throw-
ing particulate material at blasting velocities including,
a rotor mounted for high speed rotation including a
plurality of spaced throwing vanes extending inwardly
toward the axis of rotation, said vanes having slots
therebetween which terminate in circumferentially spaced
peripheral discharge openings in said rotor, each dis-
charge opening having a different cross-sectional area,
and supply means for particulate material communi-
cating with the inner ends of said slots whareby the par-
ticulate material thrown from said wheel will be dis-
tributed ¢ver a path of predetermined area with a con-
centration at a portion of the area of said path.

3. A centrifugal throwing wheel comprising, a pair of
spaced discs having a plurality of radially extending par-
tizulate material propelling vanes therebetween, said
vanes having slots therebetween which terminate in pe-
ripheral discharge openings, each discharge opening being
of different cross sectional area whereby the particulate
material thrown from said wheel wilt be distributed over
a path of predetermined area with a concentration at a
portion of the area of said path.

4. A centrifugal throwing wheel comprising, a pair of
spaced discs having a plurality of radially extending par-
ticulate material propelling vanes therebetween, said
vanes having slots therebetween, and a removable insert
secured in each slot, each insert having a blade portion
and a groove which forms a peripheral discharge open-
ing, each peripheral discharge opening being of different
cross-sectional arca whereby the particulate material
thrown from said wheel will be distributed over a path
of predetermined area with a concentration at a por-
tion of the area of said path.

5. A centrifugal blasting machine (esigned for throw-
ing particulate material at blasting - elocities including,
a rotatable throwing wheel having a rlurality of radially
extending vanes terminating short of the center of said
wheel to form a center inlet, said vanes having slots
therebetween which temmninate in peripheral discharge
openings in said wheel, each peripheral discharge open-
ing being of different cross-sectional area with the cross-
sectional area of said discharge openings being gradu-
uted around the peripher’ cf said wheel, a tubular shaft
supporting said wheel and having a plurality of slots
communicating with said center inlet, and means for
feeding particulate material into said tubular shaft where-
by the particulate material will be thrown from said
wheel and distributed over 2 path of predetermined area
with a concentration at a portion of the area of said

ath.
P 6. A cenfrifugal blasting machine designcd for throw-
ing particulate material at blasting velocities including,
a rotatable throwing wheel having a plvrality of ra-
dially extending vanes terminating short of the center of
said wheel to form a center iulet, saic vanes having slots
therebetween which terminate im peripheral discharge
openings in said wheel, each peripheral distharge open-
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ing being of different cross-sectional area, a tubular shaft
supporting said wheel and having a plurality of slots
therein communicating with said central inlet, said slots
having intersecting tangential and radial walls forming
knife-like edges on the inside dizmeter of said tubular
shaft, and means for feeding particulate material into
said fubufar shaft whereby the particulate material will
be thrown from said wheel and distributed over a path
of predetermined areca with a concentration at a portion
of the area of said path.

7. The centrifugal blasting machine as set forth in
claim 6 wherein said last recited means comprises a
stationary tube coaxially disposed within said tubular
shaft.

8. A centrifugal blasting machine designed for throwing
particulate material at blasting velocities including, a
rotatable throwing wheel having a plurality of radially
extending vanes terminating short of the center of said
wheel 10 form a center recess, said vanes having slots
therebetween which terminate in peripheral discharge
openings in said whee:, each peripheral discharge opening
being of different cross-sectional area, a cone-shaped
insert disposed within said central recess, and means for
supplying particulate material to said center recess, which
particulate material is distributed by said insert and
thrown fronm: said wheel so as to be distributed over a
path of predetermined area with a concentration at a
portion of the area of said path.

9. A centrifugal blasting machine designed for throw.
ing particulate material at blarting velocities including,
a rotatable throwing whecl having a pluraiity of radially
extending vanes terminating short of the ceater of said
wheel to form a center recess, said vanes having slots
therebetwean which terminate in peripheral discharge
openings in said wheel, each peripheral discharge opening
being of different cross-sectional arca, a conical insert
disposed in said center recess, a tubular shaft supporting
said wheel and having a plurality of slots communicating
with the inner ends of the slot in said wheel, and means
for supplying partizulate material to said wheel through
the slots in said shaft whereby the particulate material
thrown from said wheel will be distributed over a path
of predetermined area with a concentration at a portion
of the area of said path.

10. Th: centrifugal blasting machine set forth in claim
5 wherein said conical insert is adjustably supported in
safd wheel within said tubular shaft so as to control the
rate of fluw of particulate material through the slots in
said tubalar shaft.

11. A centrifugal blasting machine designed for throw-
ing particniate material at blasting velocities including, a
rotatable throwing wheel having a plurality of radially
extending vanes terminating short of the center of the
wheel to form a center inlet, said vanes having slots
therebetween which terminate in peripheral discharge
openings in said wheel, and means for feeding particulate
material into the center inlet of said wheel, said periph-
eral discharge openings being of different cross sectional
area so that the particulate material thrown from said
wheel will be distributed over a path of predetermined
area with a concentration at a portion of the area of said
path.
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