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[57] ABSTRACf 

A centrifugal blasting wheel includes a pair of front and 
back wheel plates interconnected in spaced parallel 
relationship. Each wheel plate has a central opening 
defined by an annular surface of constant diameter. 
These plates are provided with respective cross-wise 
aligned grooves in their inner faces extending radially in 
equally circumferentially spaced relationship from the 
inner annular surfaces of the plates to the outer annular 
surfaces thereof and opening into each of the annular 
surfaces. A blade is removably mounted between each 
pair of aligned grooves. Each blade has a body gener
ally in the form of a parallelepiped with an inner and an 
outer end and side flanges to define a blade ofI-shape in 
transverse cross-section. Each blade has at least one 
retaining lug extending laterally from one of the side 
flanges and being substantially closer to the inner end of 
the blade body than the outer end thereof. Each such 
lug is provided with a' curved, non-planar, smooth and 
uninterrupted abutment surface arranged to be in sub
stantial co-extensive engagement with a portion of the 
inner annular surface of the adjacent wheel plate when 
the blade is operatively positioned between a pair of the 
grooves. This mounting arrangement minimizes devel
opment of stress concentrations between the lug and the 
adjacent wheel plate. The abutment surfaces are config
ured so that radial forces only are transferred from the 
lug to the adjacent wheel plate. . 

6 Claims, 20 Drawing Figures 

1" =---------I 
I , , \ -,------1-

...l-. - -.- -- -'-J--------~ 

10 1 

....... L _____ 121 



U.S. Patent Nov. 6, 1984 Sheet 6 of 6 4,480,413 

FIG. IS 

"1'.::--------1 - - - - -
- I I - ~ -= = -=- -::.1:: - - - - -

10' 

FIG.19 

154 

FIG.20 
151 

154 

152a.. 



u.s. Patent Nov. 6, 1984 Sheet 5 of 6 4,480,413 

FIG.15 

112 

~112 

FIG.17 

FIG.16 



u.s. Patent Nov. 6, 1984 Sheet 4 of 6 4,480,413 

114 
114 116 

48 

1---38 
38 

48 

114 
FIG.IO 

130 
132 

134 

134 134 132 

136 

FIG.II FIG.12 

84 

muy I:: JJ 
80 ~84 

FIG.13 FIG.14 80 



U.S. Patent Nov. 6, 1984 Sheet 3 of 6 4,480,413 

42 

66 
66 

40 

72 
64 

64 

74 

FIG.3 FIG.4 

FIG.6 FIG.5 

28 106 1080.. 
106 

28 

III 24 
32 26 

24 
22 22 

106 30 106 

FIG.7 FIG.S 



u.s. Patent Nov. 6, 1984 

60 

78 

82 

100 
104 

102 

Sheet 2 of 6 

FIG.2 

4,480,413 

62 

~~-20 

~-+--22 

~ __ -t-14 

40 



u.s. Patent Nov. 6, 1984 Sheet 1 of 6 4,480,413 

FIG.I 



1 
4,480,413 

BLADED CENTRIFUGAL BLASTING WHEEL 

This application is a continuation-in-part of applica
tion, Ser. No. 316,749 now abandoned, filed Oct. 30, 5 
1981, which in turn is a division of application, Ser. No. 
78,478, filed Sept. 24, 1979, now U.S. Pat. No. 
4,333,278. 

This invention relates to bladed wheels whereby 
particulate material is thrown with centrifugal force 10 
from the ends of the blades onto an object or surface to 
be abraded, cleaned, or otherwise engaged by the par
ticulate material for surface treatment. 

Air/ess centrifugal throwing wheels of the type de
scribed are marketed by Wheelabrator-Frye Inc. under 15 
the trademark WHEELABRA TOR. Such wheels con
sist of a pair of spaced parallel side plates having a 
number of blades extending radially between the plates 
in equally circumferentially spaced apart relation, with 
means removably securing the blades between the 20 
plates. Means are provided for rotating the bladed 
wheel at high speed about a central axis and for deposit
ing particulate material onto the inner end portions of 
the blades whereby the particulate material is displaced 
by centrifugal force outwardly over the surface of the 25 
blades and projected at high velocity from the ends of 
the blades. Means, such as an impeller, is provided in 
the central opening for feeding the particulate material 
onto the inner ends of the blades, with a stationary 30 
control cage surrounding the impeller for controlling 
the passage of particulate material to the blades thereby 
controlling the direction as well as the blast pattern of 
the particulate material thrown from the ends of the 
blades. 35 

It is an object of this invention to provide a bladed 
wheel of the type described which embodies numerous 
improvements in the construction and in the assembly 
of such wheel and in parts of which it is formed, includ
ing improvements in the blades per se, which enables 40 
the wheel to be rotated at high speed in either direction 
for universal operation as a right hand or left hand 
wheel; which embodies means for center insertion and 
removal of the blades with improved locking of the . 
blades in position of use between the plates; which in- 45 
cludes means for insertion of the blades through the 
central opening between the plates; which embodies 
means for interrelating the impeller with the blades for 
precise timing therebetween; which embodies means for 
positioning the control cage and for maintaining the 50 
setting of the control cage for control of the blast pat
tern; which embodies means for keeping the hub seal 
area free of particulate material thereby to enhance the 
sealed relation and the useful life of the seal; and which 
makes use of a control cage with a ring seal that is 55 
effective to decrease wear on the inner ends of the 
blades resulting from abrasion of particulate material 
and dust induced through the gap between the cage and 
the front wheel plates. 

These and other objectives and advantages of this 60 
invention will hereinafter appear and for purposes of 
illustration, but not of limitation, an embodiment of the 
invention is shown in the attached drawings in which: 

2 
FIG. 4 is an end view of the control cage shown in 

FIG. 3; 
FIG. 5 is a top plan view of the indicator for the 

control cage; 
FIG. 6 is an end elevational view of the indicator of 

FIG. 5; 
FIG. 7 is a top plan view of a blade member embody

ing the features of this invention; 
FIG. 8 is an end view of the blade member shown in 

FIG. 7; 
FIG. 9 is a sectional end elevational view of the im

peller embodying features of this invention; 
FIG. 10 is a side sectional elevational view of the 

impeller shown in FIG. 9; 
FIG. 11 is an elevational view of the flinger ring; 
FIG. 12 is an end view partially in section of the 

flinger ring shown in FIG. 11; 
FIG. 13 is a top plan view of the control cage clamp; 
FIG. 14 is a side elevational view of the clamp shown 

in FIG. 13; 
FIG. 15 is a partial view showing the mounting of the 

adapter onto the base plate when use is made of an 
indirect drive; 

FIG. 16 is a plan view of the retention ring; 
FIG. 17 is a cross sectional view of the retention ring; 
FIG. 18 is a fragmentary side elevation with certain 

parts broken away to show a modified blade; 
FIG. 19 is a side elevational view of the modified 

blade; and 
FIG. 20 is fragmentary side elevational view of the 

modified blade. 
Referring now to the drawings; the wheel is formed 

of a pair of disc plates hereinafter referred to as a front 
plate 10 and a back plate 12 secured one to the other in 
spaced apart relation by circumferentially spaced apart 
spacers 14 which extend through laterally aligned open-
ings 16 in the front and back plates 10 and 12. The 
portion of each spacer extending between the plates is 
protected by a sleeve 18 formed of hard, wear-resistant 
material and dimensioned to have a length correspond
ing to the spaced relation between the plates 10 and 12 
and having an inner diameter which is slightly greater 
than the outer diameter of the spacer 14 and an outer 
diameter greater than the diameter of the opening 16 so 
as to extend in the area between the front and back 
plates immediately surrounding the openings 16. 

The front and back plates 10 and 12 are formed with 
crosswise aligned pairs of radially extending slots 20 
spaced circumferentially along the inner walls of the 
plates for the J!.cf.E.~ of blades 22, each of which is 
formed with two aces 24 and 26, dimensioned to have 
a width approximately equal to the distance between 
the plates and integral lateral edge portions 28 and 30 
which extend above and below the faces and are dimen
sioned slidably to be received in the aligned slots 20 for 
supporting the blades in mounted relation between the 
wheel plates 10 and 12. The two faces 24 and 26 of the 
blades are flat with the inner end portions being formed 
of diminishing cross section to provide a slight curva
ture 32 from the inner end outwardly for receipt of 
particulate material with a minimum of abrasive wear. 

The front and back plates 10 and 12 are formed with 
central openings 34 and 36 to define a circular section in 
which a vaned impeller 38 of cylindrical shape is re-FIG. 1 is a sectional elevational view of the bladed 

wheel embodying the features of this invention; 65 ceived for rotational movement with the wheel plates. 
FIG. 2 is a frontal view partially in section of the 

bladed wheel shown in FIG. 1; 
FIG. 3 is an elevational view of the control cage; 

The vaned impeller 38 has an outside diameter dimen
sioned to be less than the diameter of the central open
ing in the front plate to define an annular space therebe-



3 
4,480,413 

4 
tween for receipt of a fixed control cage 40 of cylindri
cal shape having one or more lengthwise extending slots 

The control cage 40 is locked in its adjusted position 
by one or more clamping means including clamp 80 
adapted releasably to be secured to the adapter plate 76, 
as by means of a nut and bolt arrangement 82 which 

42 through which material is fed by the impeller 38 onto 
the inner ends 32 of the blades 22 during rotational 
movement. 

A feed spout 44 is mounted at an upward incline with 
the outlet opening 46 at the lower end in endwise align
ment with the central opening of the cylindrical impel-

5 extends through aligned openings in the clamp 80 and 
adapter 76, with one or more projections 84 extending 
outwardly from an end portion of the clamping member 
80 in endwise alignment with the serrated edge 74 of the 

ler and in slight telescoping relation therewith for feed
ing particulate material into the interior of the impeller. 10 
The impeller is formed with a back face 48 which is 
connected by means of a lock bolt 50 onto a shaft 52 
supported by bearings for rotational movement, as by 
suitable driving means (not shown) such as a belt, gear 
or other indirect drive or directly driven by an e1ectri- 15 
cal motor or the like. The back wheel plate 12 is in turn 
boIted (56) onto a hub 58 connected with a tapered lock 
bushing 54 with the shaft 52 for rotational movement 
therewith. 

The wheel is protected by a guard housing having 20 
fixed front and back guard plates 60 and 62 in spaced 
parallel relation with the wheel plates to project beyond 
the outer ends therewith. 

In operation, the impeller 38 and the bladed wheel 25 
plates 10 and 12 are rotated at high speed in one direc
tion about the central axis. Particulate material is fed 
from the feed spout 44 into the interior of the impeller 
38 from which it is dispensed radially through slot in the 
stationary control cage 40 onto the inner ends of the 30 
blades 22. Responsive to the centrifugal forces operat
ing on the particulate material during rapid rotational 
movement of the wheel, the particulate material is dis
placed outwardly over the face of the blades, with in
creasing velocity, until thrown at high speed, from the 35 
ends of the blades. Because of the construction of the 
blades with substantially identical front and back faces, 
the direction of rotation of the wheel can be reversed 
whereby the opposite face becomes the face over which 
the particulate material travels during the blast cycle 40 
thereby to' eliminate the need for separate right hand 
and left hand wheels. 

By selectively positioning the slot 42 of the control 
cage 40 through which the particulate material is pro
jected by the impeller 38, it is possible narrowly to 45 
define the sector from which the particulate material is 
thrown centrifugally from the ends of the blades 
thereby to concentrate the particulate material while 
controlling the blast pattern and the direction at which 
the particulate material is thrown centrifugally from the 50 
ends of the blades. 

For this purpose, the control cage is mounted for 
rotation relative to the impeller 38 and the wheel plates 
10 and 12 to the desired position of adjustment, and 
means are provided for releasably clamping the control 55 
cage to maintain the control cage in the adjusted posi
tion. As illustrated in the drawings, the control cage is 
formed with an annular flanged portion 64 extending 
outwardly from the forward edge of the cylindrical 
section 66 including an annular inner elbow portion 68 60 
with rides on an adjacent portion of the feed spout 44 
with a ring seal 70 in between, and an annular out
wardly extending rim portion 72 formed with serrations 
74 or rack teeth on the outer face. The control cage is 
supported for rotational movement to an adjustable 65 
fixed position by a control cage adapter plate 76 having 
an annular slot 78 in its inner face dimensioned to re
ceive the annular rim end portion 72 of the control cage. 

control cage for engagement therewith realeasably to 
interlock the control cage with the stationary control 
cage adapter. A liner 86, in the form of a ring member 
of an abrasive resistant metal, is secured to the inner 
face of the adapter 76 for the protection thereof. The 
liner is formed with openings 88 in registry with the 
clamp openings through the adapter releasably to se
cure the liner to the inner face of the adapter by the 
same fastening means 82 securing the clamping member 
to the front face of the adapter. 

Means are provided, in accordance with the practice 
of this invention, for indicating the position of any ad
justment of the control cage throughout the full 360· 
range. For this purpose, there is provided an indicator 
plate 90 in the form of a flat reversible plate adapted 
releasably to be secured to the front face of the control 
cage adapter 76 offset from the clamping means, with 
the indicator plate having a portion 92 projecting in-
wardly beyond the inner edge of the adapter plate, with 
abutments which are adapted to seat within a notch 94 
provided in the rim end portion of the control cage. The 
indicator plate is releasably secured to the front face of 
the adapter, as by nut and bolt means 96, which extend 
through aligned openings in the adapter and indicator 
plate, with the opening 98 in the indicator plate being in 
the form of an elongate slot having a curvature along a 
circle the axis of which corresponds to the central axis 
of the control cage. Thus the indicator is able to follow 
the rotational adjustment of the control cage to the 
extent limited by the curvilinear slot 98. Additional 
circumferentially spaced apart openings 100 are pro
vided in the adapter for movement of the indicator plate 
from one section to another, which together with the 
reversibility of the indicator plate, permits rotational 
movement of the control cage beyond the point limited 
by the curvilinear slot. 

The control cage adapter is marked with indications 
to identify the position of the control cage and the fas
tening means serve to maintain the position of the con
trol cage in the adjusted position. The control cage 
adapter is positioned to locate and support the outer 
periphery of the control cage and is secured in position 
of use to a base plate 102 or to the front of the wheel 
guard housing 104. 

While the blades 22 can be dimensioned to have a 
length corresponding to the distance between the inner 
and 'outer peripheries of the wheel plates 10 and 12 so as 
to be confined between the plates, it is preferred to 
make use of blades dimensioned to have a length greater 
than the distance between the inner and outer peripher
ies of the wheel plates so that the blades will extend free 
of the plates for a substantial distance beyond their 
outer peripheries. The blades are dimensioned to have a 
length to enable the blades to be inserted through the 
central opening 34 into the crosswise aligned pairs of 
grooves for endwise displacement radially until stopped 
when the blades reach their assembled relation in the 
wheel. 

Wheels and blades adapted for internal insertion of 
the blades through the central opening are described in 
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u.s. Pat. No. 3,683,556 issued Aug. 15, 1972 and enti
tled "Centrifugal Blasting Wheel". In accordance with 
the practice of this invention. improvements are pro
vided in the construction of the blades and in the wheels 
whereby the blades are locked in position of use in the 5 
wheel while permitting easy insertion and removal for 
replacement and repair and whereby the blades are held 
in position of use in a manner to prevent displacement 
by gravitational force until all of the blades have been 
assembled in position of use thereby to enhance the \0 
assembly. 

As illustrated in the drawings, the blades are a one 
piece casting of rectangular shape and with a cross 
section in the form of an I with the lateral side flanges 
28 and 30 dimensioned to correspond with the width of 15 
the slots 20 to be received in sliding engagement within 
the slots and with the flat body portions 24 and 26 of the 
blades spanning the space between the wheel plates 10 
and 12. As previously described, the flat body portions 
24 and 26 are formed .with upper and lower smooth 20 
faces of substantially the same shape for enabling either 
side to represent the throwing surface over which the 
particulate material is displaced by centrifugal force. 
The inner end portions 32 of the blades are turned in
wardly curvilinearly for minimizing wear on the blades 25 
where the blades are engaged by particulate material 
delivered from the impeller. 

As illustrated in the drawings, the blades 22 are di
mensioned to have a width from side flange to side 
flange which is slightly less than the distance between 30 
the base portions of the crosswise aligned grooves, so as 
to provide a spaced relation 105 therebetween whereby 
particulate material that becomes lodged between the 
blades and the wheel plates can be received greatly to 
enhance the ease by which the blades can be displaced 35 
into and out of position of use. Locating abutments 106 
extend laterally from longitudinally spaced portions of 
the side walls for a distance slidably to engage the base 
of the locating grooves thereby firmly to center the 
blades in the assembled relation between the wheel 40 
plates. 

6 
cal section adapted to receive a ring member 112 of 
resilient material which, in the seated relation, resil
iently engages the lug portion of the inserted blades to 
retain the blades in their assembled relation until the 
impeller has been inserted into position of use within the 
opening. As illustrated in FIG. 1 of the drawings, the 
retention ring 112 is trapezoidal in cross section with 
the inner surface tapered to conform with an opposite 
taper in the outer edge of the blade lugs whereby the 
tapered edges provide a cam action which depresses the 
adjacent ring portion for wedging engagement between 
the tapered surfaces as the blade is inserted into position 
of use. The desired retention can also be obtained by use 
of a ring member of resilient material which deforms on 
engagement to establish a wedging action. 

Since the inner ends of the blades extend beyond the 
inner periphery of the wheel plates, the cylindrical 
section of the control cage is dimensioned to have an 
outer diameter which is less than the diameter of the 
circular path defined by the inner ends of the assembled 
blades but greater than the outer diameter of the impel-
ler so as to be received in the annular space defined 
between the blade ends and the impeller. 

It is important for the vanes of the impeller to rotate 
in time with the blades for feeding the particulate mate
rial in timed relation therewith. This is effected in a 
simple, efficient and positive manner, in accordance 
with an important concept of this invention, by provid
ing the impeller 38 with an annular flange 114 that ex-
tends outwardly from the back wall portion for a dis
tance greater than the radius of the circle formed by the 
ends of the blades but less than the inner periphery of 
the central opening in the back wheel plate. The annular 
flange 114 is formed with circumferentially spaced slots 
116 corresponding in number and in space with the 
number of blades, with the slots dimensioned to have a 
width slightly greater than the thickness of the lugs 108 
on the inner ends of the blades so that, after the blades 
are in place, the impeller can be inserted axially through 
the central opening with the inner ends of the blades 
aligned with the slots for passage therethrough 
whereby, when in the assembled relation, the inner end 
portions of the lugs adjacent the back wheel plate are 
embraced by the annular centering flange 114. Thus the 
wheel plates operatively engage the impeller to drive 
the impeller in timed relation with the blades. 

In the past, problems have been raised from the accu-
mulation of abrasive particles and dust in the hub seal 
area, i.e. the area between the rotating hub and the right 
and left hand hub seals 120 and 122 respectively extend
ing between the guard housing 62 and the hub 58 with 
a felt pad 124 in between. 

In accordance with a further improvement in the 
wheel assembly of this invention, means are provided 

The means for stopping radial displacement of the 
blades upon reaching their assembled position between 
the wheel plates comprises lugs 108 which extend later
ally from the inner end portions of the blades for a 45 
distance greater than the distance between the bases of 
the crosswise aligned grooves so that the lugs will en
gage the inner periphery of the wheel plates when the 
blades are in their assembled relation. This provides for 
centrifugal loading of the blades, whereby centrifugal 50 
forces operating on the blades during rotational move
ment of the wheel in either direction will cause the 
blades to seek their assembled relation defined by en
gagement of the lugs 108 with the inner periphery of the 
wheel plates. 

One of the problems encountered when assembly is 
effected by central insertion of the blades resides in the 
effect of gravitational forces on the blades whereby 
inserted blades in the upper segment tend to slip from 
their grooves during insertion of the remainder of the 60 
blades or until the impeller is inserted in position of use 

55 for keeping the hub seal area relatively free of abrasive 
and dust. Such means operate for displacement by a 
blowing action created in response to turning move
ment of the hub and wheel plates attached thereto. The 

to occupy the central opening. 
For this purpose, the lugs 108 are dimensioned to 

extend laterally beyond the base of the crosswise 
aligned blade receiving grooves but less than the dis- 65 
tance between the outer walls of the wheel plates to 
provide a recessed portion 110 about the lateral edges of 
the lugs in which the recessed portion defines a cylindri-

described blowing effect is created by a flinger in the 
form of a ring member 130 attached to the outer face of 
the hub flange 58 by way of bolts 131 through holes 132 
with circumferentially spaced apart fan blades 134 ex
tending rearwardly from the back face of the flinger 
ring member. As shown in FIGS. 11 and 12, the fan 
blades 134 extend rearwardly substantially perpendicu
larly from the rear face of the ring with an outer curvi-
linear edge 136 decreasing in dimension from the inner 
end. 
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8 
The modification shown in FIG. 1 of the drawings is 

for a wheel that is directly driven and wherein the axis 
of the wheel is a greater distance from the base plate 102 
to accommodate the backing of the electrical motor 
(not shown). This greater distance permits the use of a 5 
full circle control cage adapter 76, mounted on the front 
wall of the guard housing 104. When use is made of an 
indirect drive, the axis of the wheel can be a lesser 
distance from the supporting base plate 102, as shown in 
FIG. 15. In such event, a full circle adapter 76 is not 10 
used and a base mounted adapter 140 is used to secure 
the adapter 76 to the base plate. 

In a further ramification, shown in FIG. 1, the con
trol cage 66 is formed with an annular flange 142 ex
tending outwardly as a ring on the end portion adjacent 15 
the feed spout 44 and in radial alignment with the outer 
portion of the front plate 10 so as to fill the gap 144 
between the nominal outside diameter of the cage and 
the inside diameter of the front wheel plate 10. The 
ring-flange 142 operates to minimize the induction of air 20 
through the gap 144 which when otherwise present 
tends to pick up stray and rebounding abrasive particles 
which blast the inner ends of the blades and the adjacent 
ends of the front wheel plate. 25 

As noted in FIGS. 2, 7 and 8, the lugs 108 are pro
vided with an arcuate abutment surface 108a arranged 
to engage the inner annular surfaces formed by the 
central openings 34 and 36 in the wheel plates. As can 
be seen particularly in FIG. 2, the radius of abutment 30 
surface 108a is less than the radius of the central open
ings 34, 36. These arcuate abutment surfaces provide 
improved seating or symmetrical loading of the blades. 
That is to say, these arcuate surfaces permit the blade to 
rock or swing as the center of mass of the blade seeks 35 
and occupies a radial plane due to the influence of cen
trifugal forces. These arcuate surfaces will insure that 
the lines of contact between the lugs and the respective 
annular surfaces of the wheel plates will be substantially 
coaxial. Since the center of mass of the blade will be 40 
substantially coincident with the geometric center of 
the blade, these coaxial lines of contact will be con
tained substantially within the aforesaid radial plane. 
Thus, these arcuate surfaces minimize development of 
stress concentrations in the areas of contact between the 45 
lugs and the wheel plates. This is a significant feature 
since the centrifugal forces developed during operation 
of the wheel are substantial. 

A modified blade embodying the. principles of the· 
present invention is illustrated in FIGS. 18, 19 and 20. 50 
The parts of this modified plate which correspond to 
the blade shown in FIGS. 1-17 are indicated by the 
prime form of numeral. 

The modified blade 150 has a body generally in the 
form of a parallelepiped; the blade is provided with a 55 
pair of lugs 151 (only one such lug has been illustrated). 
It is noted that the lug 151 is provided with an arcuate 
abutment surface 152, the latter being defined by a ra
dius substantially less than the radius of the central 
openings in the wheel plates as can be seen from FIG. 60 
19. Again, the lines of engagement between the two 
abutment surfaces 152 and the respective inner annular 
surfaces of the adjacent wheel plates are substantially 
coaxial and will be contained substantially in the radial 
plane which contains the center of mass of the blade. 65 
Thus, these arcuate abutment surfaces on the lugs per
mit the blade to rock or swing slightly for improved 
symmetrical loading in a manner which does not tend to 

develop stress concentrations between the lugs and the 
inner annular surfaces of the wheel plates. 

Referring particularly to FIGS. 18 and 19, it is noted 
that the lug 151 is thicker than the lug 108 as measured 
along the longitudinal axis of the blade. Consequently, 
the innermost end of the blade will project a greater 
distance inwardly of the wheel. To accommodate this 
greater inward projecting of the blades, the circumfer
entially spaced slots 116 (FIG; 9) in the annular flange 
114 will be made deeper. 

The blade 150 is formed by a casting process. This 
casting process often leaves a rib or parting line flash 
154 extending around the exterior surfaces of the blade 
body 150. At this juncture, it should be pointed out that 
the blade is symmetrical with respect to a plane contain
ing this parting line flash, which plane also contains the 
axis of rotation of the wheel (when the blade is opera
tively mounted in place). Of course, the blade is also 
symmetrical with respect to a plane perpendicular to 
the plane just mentioned and which contains the longi
tudinal center line of the blade. 

Not infrequently, the casting process just referred to 
will result in some small irregularities in the exterior 
surface of the blade. For example, as seen in FIG. 20, 
the resulting process may form a lug 151 having arcuate 
abutment surfaces 152a and 152b which do not meet to 
form a smooth formation but rather which form a flash 
formation 154. Such a formation must be removed by 
machining or grinding to assure proper contact between 
the abutment surface 152 and the inner annular surface 
of the associated wheel plate. Since the abutment of the 
flash formation 154 on the lug by machining or grinding 
is greatly facilitated. 

As mentioned above, the retention ring 112 is pro
vided to retain the blades in their assembled relation 
until the impeller has been inserted into its position of 
use within the wheel. Thus, there is some slight amount 
of clearance or play between the lateral edge portions 
28, 30, 28', 30' of the blades and the slots 20 in the wheel 
blades; these clearance spaces are designated 155 as seen 
in FIG. 18. The provision of these clearances in cooper
ation with the arcuate abutment surfaces permits a 
slight rocking action of the blades about the arcuate 
abutment surfaces thereby to permit centrifugal force to 
cause the blades to seek their proper assembled relation
ship with respect to the wheel plates. Thus, the arcuate 
abutment surfaces permit the blades to seat properly 
thereby contributing to the minimization of stress con
centrations. 

It will be understood that changes may be made in the 
details of construction, arrangement and operation, 
without departing from the spirit of the invention, espe
cially as defined in the following claims. 

We claim: 
1. For use in a centrifugal blasting wheel of the type 

including a pair of front and back wheel plates intercon
nected in spaced parallel relationship with each wheel 
plate having a central opening defined by an annular 
surface of constant diameter, wherein said plates are 
provided with respective cross-wise aligned grooves in 
their inner faces extending radially in equally circumfer
entially spaced relationship from the inner annular sur
faces of the plates to the outer annular surfaces thereof 
and opening into each of said annular surfaces, a blade 
for each pair of said aligned grooves comprising, a body 
generally in the form of a parallelepiped having an inner 
and an outer end and side flanges to define a blade of 
I-shape in transverse cross-section, at least one retaining 
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lug extending laterally from one of the side flanges and 
being substantially closer to the inner end of said blade 
body than the outer end thereof, said lug being pro
vided with a curved, non-planer, smooth and uninter
rupted abutment surface arranged to be in substantial 5 
co-extensive engagement with a portion of the inner 
annular surface of the adjacent wheel plate when the 
blade is operatively positioned between a pair of said 
grooves, thereby to minimize development of stress 10 
concentrations between the lug and the adjacent wheel 
plate, the radius of said abutment surface being coplanar 
with a radius of the opening defining said inner annular 
surface, the first-mentioned radius being less in length 
than the second-mentioned radius, whereby said abut- 15 
ment surface permits rocking of the blade so that radial 
forces only are transferred from the lug to the adjacent 
wheel plate. 

2. The blade according to claim 1 wherein said body 20 
includes a second lug identical to the first-mentioned 
lug and extending with the latter in opposite hand rela
tion from respective side flanges. 

25 
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3. A centrifugal blasting wheel blade as claimed in 
claim 1 in which the portion between the side flanges 
defines the front and back faces of straight planar sec
tions. 

4. A centrifugal blasting wheel blade as claimed in 
claim 1 in which the portions between the side flanges 
constitute the front and back faces of the blade, in 
which the inner end portion of the front face extends 
curvilineariy in the direction towards the back face to 
provide for an inner end portion of diminishing thick
ness. 

5. A centrifugal blasting wheel blade as claimed in 
claim 1 in which the portions between the side flanges 
define the front and back faces, said front and back faces 
being of identical configuration with the inner end por
tions extending curvilinearly in the direction towards 
each other to provide an inner end portion of diminish
ing thickness. 

6. A centrifugal blasting wheel blade as claimed in 
claim 1 which includes abutments extending laterally 
outwardly from longitudinally spaced apart portions of 
the side flanges. 

* • * * * 
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