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ABSTRACT OF THE DISCLOSURE

A continuous cleaning apparatus comprises a rotating
barrel open at both ends and made in a skelstal form
with lengiludinal peripheral parts support slats for per-
mitting treating media to pass through the slats and con-
tact the parts. Spacing means move the parts in the barrel
and maintain them spaced from each other. The spacing
means are driven in a forward stroke and a return stroke
by reciprocating means during each revolution of the
barrel,

BACKGROUND OF INVENTION

One of the most significant developments in high
production treatment, such as blasting, in recent yeass is
the development of the axial flow barrel concept which is
described in commonly assigned copending application
Ser. No. 533,183, filed May 26, 1956, Such an axial flow
barrel is particularly effective on pzrts whose ends are

such that a small space therchetween permits sufficient

abrasive to enter and clean the ends. Parts such as auto-
mobile heads, manifolds, etc., are particularly adapted 1o
the axial flow concept,

The axial flow concept has been enthusiastically re-
ceived by the antomotive industry because its design im-
proves cleaning with fewer blasting wheels and less horse-
power. In most cases axizl flow eliminates the need for a
second machine to spot blast parts not cleaned by the fiest
blast. Axial flow machines are easily automated thus efimi-
nating expensive labor. All of these advantages have
pointed up the need for an axial flow machine that can
clean automobile motor blocks. However, one disadvan-
tage of conventional axial flow machines for blocks is
that if blocks are pushed end ‘o end, the ends of the blocks
cannot be cleaned. This same problem exisis for some
antomobile heads and other parts,

One method for cleaning blocks is to push the blocks
oriented bank to bank instead of end to end. This method
exposcs the ends to the blast and becanse of the V-8 block
shape the sides can be cleaned. This method positions
the Dblocks for effective overail cleaning; many blocks,
however, because of their shape, cannot be pushed bank
to bank. This problem requires the automobile manufac-
turer to change this casting which is 2xpensive and some-
times impractical,

SUMMARY OF INVENTION

An object of this invention is to provide an axial flow
arrangement wherein parts such as antomobile blocks
or similar parts which cannot be pushed one against an-
other can te progressed through the barrel,

A further object of this invention is to provide such
an arrangement which not only makes it possibie to move
blocks bank to bank but also blocks or other parts can
be spaced far enough apart so that flat ends can be cleaned
when the paris are advanced flat end to flat end.

In accordance with this invention the continuous clean-
ing apparatus comprises a rotating barrel open at hoth
ends and in skeletal form with longitudinal peripheral
support slats for permitting treating media to pass through
the slats and contact the parts. Spacing means move the
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parts in the barrel and maintain them spaced from each
other. The spacing means are driven in a forward stroke
and a return stroke by reciprocating means during each
revolution of the barrel,

The spacing means may advantageaously be a [ongitudi-
nal bar having parts engaging surfaces such as pusher [ugs.
The bar may be juxtsposed and parallel to one of the
support slats with the combined thickness of the bar and
its juxtaposed support slat being abount equal to the thick-
ness of the remaining support slats.

During operation of the device the forward stroke of
the spacing means advantageously begins at the beginning
of a barrel revolution when the barrel is in its part load-
ing position. The forward stroke ends when the barrel
has rotated about 90° and the return stroke begins at
about 180° revolution and ends at about a 270° revolu-
tion.

When the barrel continuously rotaies parts may be con-
tinuousty loaded by a walking beam arrangement.

In an alternative form of this invention the reciprocat-
ing spacer mcans may be one of the support slats which
has rollers mounted thereon for riding against guide
rails.

THE DRAWINGS

FIG. 1 is a cross-sectional view in elevation of a con-
tinuous treating apparatus in accordance with this inven-
tion;

FIG. 2 is a cross-sectional plan view of the apparatus
shown in FIG. 1;

TFIGS. 3-4 are end views of the apparatus shown in
FIG. 1 in different phases of operation:

FIGS. 5-8 are cross-sectional end views of a portion of
the apparatus shown in FIG. 1 in different phases of op-
eration;

FIG. 9 is a fragmentary view of a portion of an alter-
native form of this invention;

FIG. 10 is an end view simitlar to FIGS. 3-4 of an
altercative arrangement of this inveation;

FIG. 11 is a side view of the arrangement shown in
FIG. 10;

FIG. 12 is & view similar to FIG, 9 showing still an-
othsr alternative form of this invention;

FIG. 13 is 4 plan view of the arrangement shown in
FIG. 12; and

FIGS. 14-15 are cross-sectional views of a modified
form this invention in different phases of operation.

DETAILED DESCRIPTION

FIGS. 1-2 show a continuous cleaning apparatus 10
in accordance with this invention. As indicated therein
the apparatus 10 includes barrel 12 which is open at both
ends for receiving and discharping parts 14, The barrel
as best shown in FIGS. 1 and 5-8 is of skeletal form com-
prising a plurality of longitudinal peripheral support slais
164, 166, 16c, and 18 which premit trealing media, such
as blast particles, to contact the parts 14 when projected
from suitable treating means, such as blast wheels 20.
Barrel 12 is rotated by drive 21 to expose all portions of
part 14 1o the blast wheels 20. To this point the treating
apparatus is similar to the apparatus disclosed in com-
monly assigned copending application Ser. No. 553,183,
filed May 26, 1966.

Apparatus 10 is provided with a spacing device or
bar system 22 which is moved in a forward stroke and a
retuen stroke by reciprocating mechanism 24 so that the
parts 14 are moved axially in barrel 12 while being spaced
from each other to permit the blast particles from blast
wheels 20 to thoroughiy clean the ends of pasts 14. Thys
the movement of the parts through the barrel is achieved
by this bar system 22, rather than by the parts being
pushzd one ageinst onother as in the arrangement of
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copending applization Ser. No. 533,183, filed May 26, 1966,

Apparatus 1 is particularly designed to overcome four
problems which would be expected o oceur by the aro-
vision of such a bar system. For example the addition of
extra hars would be expected to add to masking the part
from the blast stream. A second problem is in returning
the spacer pusher lugs 26 of the bar system ofter the
lugs push the blocks or parts 14, The return movement
of the pusher lugs would appear to reqrire a walking beam
motion which would be difficult to mainiain in a Flast
cabinet such as cabinet 28. A third problem is apparent
from test results which show that contlinuwous rotation of
the harrel on klocks or parts 14 positioned bank o bank
give the best cleaning. Such positioning, however. would
require a barrel load system that would load blocks. etc.
onfo a rotating barrel. A fourth problem telates o the
reciprocating mechanism 24 whercin ¢blaining a ram
motion of the bars in a rotating barrel presents mechanical
and air feed problems.

FIGS. 5-8 show a particular bar svstem 22 which is =

designed to ovearcome the problem of masking the parts
from the Blast stream. As indicated therein the longitu-
dinal bar 30 is disposed directly helow or juxtaposed and
parallel to support slat 18. With this arrangement bar 39
and slat 18 accupy the same space as the remaining sup-
port slats 16. Since slat 18, however, does not have the
carrying strength of slats 16q. 165 and 16c, slat 18 is
supported directly from the larger otars or slats 16«
165 and 16¢ at the center of the barrel by support sur-
face 32 (FIG. 1).

FIGS. 5-8 also exemplify the solution to the second
problem of returning the spacer pusher lugs 26 to their
original position. As indicated therein pushar lugs 28 atc
projections from bar 30 which extend into the interior of
barrel 12 so that the pusher lugs 26 will engage the parts
14 during the forward stroke of bar 30. FIG. 5 illustratzs
the position of part 14 at the nstant of loading. At this
point anv suitable switch (not shown) signals reciprocat-
ing mechanism 24 to start bar 38 moving by its connection
of portion 34 to the reciprocating mechanism 24 whereby
the bar moves in its forward and return stroke in ac-
cordance with the movement of the ram 36 (FIG. 1), At
the heginning of rotation of barrel 12 a switch (not
shown) is contacted and ram 36 is retracted to move the
pushar lugs in its torward stroke and thus push each part
forward with each part being supported on slals 18, As
the part is being pushed forward and rotating, the part
begins to fall away from pusher lugs 26 so that the part
is then supported on slat 164 as shown in [IG. 6 which
is 90° of rotation from the starting position. The toiward
stroke must thus be completed before the barrel passes
this 90° of rotation; otherwise if the barrel rotated fur-
ther, the part 14 would fall completely away from the
pusher lug 26 and cause janmming. When the barrel 12
has rotated 180° (FIG. 7) part 14 is supported on slats
i6h and is completely out of contact with the pusher
lugs 26. The clzarance created between the pusher lugs
26 and part 14 is sufficicnt that the pusher lugs can return
to their original position and remain out of contact with
the part I4. Accordingly, at this point (FIG. 7) when the
barrel has rotated 180° a further switch (not shown)
sienals ram 36 10 begin its extension from cvlinder 38
and return pusher lugs 26 to their original position. This
return stroke must be completed by the time barrel 12
has rotated 270° when the part is supported by slat or bar
16¢ but would still be in the path of motion of pusher
lugs 26.

As shown in FIG. 1 the spacer lug starling position
is a short distance f{e.g. three inches) behind biock 14,
This requires spacer lugs {one of which s provided tor
each part) to travel this short distance bafore contacting
the block or casting and push it forward, This thereby as-
sures that the spacer lug 26 ulways returns 10 a point be-
hind the block 14 before the next push or forward stroke.
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FIGS, 3-4 show the loading arrangement whercby
blocks 14 are loaded on rthe continuously rotating barrel
o solve the third problem indicated above, As ilustrated
in FIGS. 34 the lozding is accomplished by means of
a walking beam arrangement 40 which is mechanically
interiocked with barrel 12, For example the walking beam
arrangement 40 includes a pair of rotating sprockets 42
having arms 44 atached therelo. Beam 46 is atlached 1o
the remot2 ends of arms 44 with support platform 48 being
connected to the upper end of beam 46. As is apparent
from FIGS. 3-4, as sprocke!s 42 rotate beam platform
48 also rotates in such a manper that the part 14 would
be ficst received on plaiform 48 (FIG. 3) and deposited
in barrel 12 when platform 48 has moved 180° 1o the
position shown in FIG. 4. Chaiu system 3¢ interconnects
the waiking beam arrangement 40 with barrel 12 so that
hoth are driven by a common drive by a ratio of 1:1,

FIGS. 10-11 show an alternative drive arrangement
for walking beam 40a. In this arrangement bairel 12 78
driven by gear 31, Thus a reducer 52 is provided to reverse
the direetion of rotation for driving the walking beam
40,

As previously indicated the loading of parts i4 into
barrel 12 operates in the following manner: a part 14 is
loaded onto platform 54 in any suitable marner. The
walking heam platform 48 lifts the part off stationary
platform 34, At this instant Darrcl 12 is in the posilion
shown in FIG. 7 wherein the spacer [ugs 28 have rotated
180°, The walking beam platform 48 continues to move
along arc 56 and deposits the part 14 onto barrel 12, At
this time barrel 12 is in the lowling position shown in
FIG. 5. The walking beam continues along arc 56 1o pick
up the next part.

FIGS. 14-15 show an aliernative spacing arrangement
for moving the blocks or parts 14 through barrel 12. Tn
this arrangement instead of two bars such as 18 and 30
in the provious arrangement, the arrangement of FIGS.
14-15 shows a single bar 58 which acts as both ihe support
bar and the moving or reciprocating bar. In this arrarge-
ment the part 14 is carried on the moving bar 5§ instzad
of sliding. Tf friction is sufficient between part 14 and
bar 58 lugs would not be reguired. As o safeguard, how-
ever, ta assure sufficient locking or adherence of part 14
to bar 38, har 38 may have either a protrusion 6 or an
indentation or recess 62 which is shown in phartom. Bar
88 is supported by and moves axially on roilers 64 at
each end of barrel 12 which in turn ride against rotating
rails 66. The walking beam loading and sequence of bar
motion would be the same as that previeusly described.

in order lo solve the fourth problem relating to ram
motion for reciprocating the spacer bar, various alierna-
tive arrangements are provided. For example as shown
in FIGS. 1-2 o hydraulic cylinder 38 or other mechanical
means is disposed at the center of rotation of barrel 12
with its rod or ram 36 ¢xtending therefrom. The end of
ram 36 15 connecled to the bar system 22 by a rotaring
scherical bearing #8 w offset pertion 34 of ~ar 30, Cylin-
der 38 is mounted in a universal movament trunnion
mount 7} The aniversal mount 70 plus the spherical bear-
ing &8 allows the barrel-to-cvlinder musalisnmert whiie
permitting the bar 30 and its offset 34 10 rotate about
bearing 68. In this manner the problem regarding air or
hydraulic fzed lines is obviated since the cylinder itself
LIOCS not rotate.

FIGS. 12-13 shows an aliernative arrangement whersin
the cvlinder 38a 15 connecied to the rolating barref 12
while a rotary hydraulic joint 72 s mounted at ~he center
of rotation of bairel 12. A further ramification is also
ustrated in F1G. 12 wherein the rod or ram 15 disposed
in beilows 74 to prevent abrasive particles or other debris
from beirg carried by the rod into the cyiinder,

A stidl further reciproctaing detve is iHustrated in F1G.
9 ln thus arrangement e rans mstion s achieved by a
mechanizal drive with rack und pinien drive 76, With this
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tvpe of drive the pinion 78 s powered by any conven-
tiomal air, hydraulic or electric rotuiing molor which is
inferlocked with the barrel rotation.

As previously indicated the paris 14 are conveniently
discharged from the barrel when the barrel has rotated
180° such a3 shown in FIG. 15, Tn this posiiion the part
is disposed outside the barrel and would only be supported
by the reciprocating bar. The reciproctaing bar, however,
is above the part and thus the part can be freely deposited
upon a platfarm 86, conveyor or other suitzble discharge
means.

It is to be undersicod that various features of these
arrangements may be interchanged. For example any of
the arrangements can nclude the bellows 74. Similariy,
the various reciprocating means mav be used with the
various spacing devices while cither of the walking beam
arrangements may be used with any of the other devices.

With the axial flow system of this invention it is pos-
sible to handle parts that cannot be handled in conven-
ticnal axial flow machines. For example parrs, that, he-
cause of their shape, cannot be pushed ope against an-
other can be handled by the inventive arrangement. Sim-
ilarly parts whose ends cannot be cleaned when the parts
are pushed one against another can be spaced apart to
provide the end cleaning in accordane with this inven-
tion. Moreover In some cases if the different parts are
close to the same size, various types of parts mayv be run
intermixed through the barrel

Other advantages of the inventive arrangement are that
the ram cylinder can be smaller since the Inventive ar-
rangement eliminates all tendency of parts o jam. Addi-
tionally, with this arrangement it 15 possible to empty the
barrel of parts with its power system whereas conven-
tional axial flow machines must be emptied manually,

Further with the arrangement shown in FIGS. 14-15
the spacing and support can be accomplished with the
same total number of barrel support bars or slats as would
be required with a conventional axial flow blast machine.
Since these bars are carried on rollers, much less axial
movement force is required to progress the parts through
the barrel,

What is claimed Is:

1. A continuous treating apparaius comprising a bar-
rel having 2 longitudinal axis, said barrel being open at
both ends to permit the axil fow of parts therethrough
with one end being a load end and the other a discharge
end, said barrel being of skeletal form with longitadinal
peripheral support slats to permit treating medta to con-
tact the parts in said barrel, treating means for projeciing
treating media into said barrel, diive means for rotaiing
said barrel, spacing means for moving the parts axially
in said barrel, reciprocating means for moving said spac-
ing means in a forward stroke and in a return stroke dur-
ing each revolution of said barrel with said forward and
return stroke being actuated in different quadrants in the
revolution, and said spacing means being mounted for
movement in a plurality of radial positions with respect to
the longitudinal axis of said barvel.

2. An apparatus as set forth in claim 1 wherein said
spacing means includes a longitudinal bar having spaved
parts engaging surfaces thereon for maintaining the parts
spacad apart from each other.”

3. An apparatus as set forth in claim 2 wherein said
spaced parts engazing surfaces are non-pivotal pusher
lugs.

4 An apparatus as set forth in claim 3 wherein said
Jongitudinal bar is disposed outside of the barrel periphery
juxtaposed and parallel to oac of said support slats.

5. An aparatus as set forth in claim 4 wherein the

combined ihickness of said longitudinal bar and said one 7

of said support slats is about equal to the thickness of
each of the remaining support slats, and said one support
slat being connected te and supported by at least one of
said remaining support skals.

6. An apparatus as set forth in claim 2 wherein said
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longitudinal bar extends beyond said discharge end of
said barrel and is disposed for discharging a part when
said barrel and said bar has rotated about 180° from its
loading position.

7. A continuous treating apparatus comprising a barrel.
said barrel being open at both ends to permit the axial
flow of pairs therethrough with one end being a load end
and the other a discharge end, said barrel being of skele-
tal form with longitudinal peripheral support slate to
permit treating med:a to contact the narts in said barrel,
treating means for projecting treating media into said bar-
rel, drive means for rofating said barrel, spacing means
for moving the parts axially in said barrel, and reciprocat-
ing means for moving said spacing means in a forward
stroks and in a veturn stroke during each revelution of
said barrel with said forward and return stroke being ac-
tnated in different quadrants in the revolution, said spac-
ing means including a longitudinal bar having spaced parts
engaging surfaces thereon r maintaining the parts spaced
apart from each other, - | longitudinal bar extending
beyond said discharge end of said barrel and is disposed
for discharging a part when said barrel and said bar has
rotated about 180° from its loading position, said recip-
rocating means being connected (o said longitudinal bar
in such a manner that said forward stroke of said longi-
tudinal bar begias at the beginning of a revolution of said
barrel when said barrcl is in its parts loading position,
said forward stroke ending when said barre! has rotated
about 90° after said loading position, said return stroke
beginning when said barrel has rotated about 180° after
its leading position, and said return stroke ending when
said barrel has rotated about 270° after its loading
position.

8. Aun apparatus as set forth in claim 7 wherein said
parts engaging surface is out of contact with its part when
said barrel has rotated about 180° from its loading
position.

9. An apparatus as set forth in claim 2 wherein said
longitudinal bar is one of said support slats.

18. An apperatus as set forth in claim 9 wherein said
parts engaging surfaces arc spaced proirusions on said
longitudinal bar.

11, An apparatus as set forth in claim 9 whearein said

parts engaging surfaces are spaced recesses in said longi-

tudinal bar.

12. A continuons freating appatatis comprising a bar-
rel, said barrel being open at both cnds to permit the axial
flow of parts iherethrough with one end being a load end
and the other 4 discharge end, said barrel being of skele-
tal form with longitudinal peripheral support slats to per-
mit treating media to contact the parts in said barrel,
treating means for projecting treating media into said
barrel, drive means for rotating said barrel, spacing means
for moving the parts axially in said barrel, and recipro-
cating means for moving said spacing means in a forward
stroke and in a return stroke during each revolution of
said barrel with said forward and return stroke being ac-
tuated in diiferent quadrants in the revolution, said spac-
ing means including a longitudinal bar having spaced parts
engaging srfzces thereon for maintaining the parls spaced
apari from each cother, said longitudinal bar being one of
said support slats, including rollers mounted on said longi-
tudinal bar adjacent both open ends of said barrel, and
guide rails disposed for having said rollers ride thereon
during said forward stroke and said return stroke,

13. A continucous lreating apparafus comprising a bar-
rel, said barrel being epen at both ends to perpit the
axial flow of parts therethrough with one end being a load
end and the other a discharge end, said barrel being of
skeletal form with longitudinal peripheral support slats
to permit ireating media to contact the parts in said bar-
rel, treating means for projecting treating media into said
barrel, drive means for rotating said barrel, spacing means
for moving the parts axially in said barrel, and recipro-
cating means for moving said spacing means in a forward
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sfroke and in a return stroke during each revolution of
said barrel with said forward and return stroke being ac-
tuated in differcat quadrants in the revolution said drive
means being connected for continuously rotating said bar-
rch, o walking beam arrangement being provided adjacent
said load end of said barrel for loading parts onto saul
barrel, and said walking beam arrangement being Jdriven
by said drive meaus.

14. A continuous Lreating apparatus cemprising a bar-
rel, said barrel being open at both ends to permit the axial
flow of parts therethrough with one end being u load end
and the other a discharge end. said barrcl being of skele-
tal form with longitudinal peripheral support slats to per-
mi: weating media to contact the parts in said barrel,
treating means for projecting treating media inte said bar-
rel, drive means for rotating said barrel, spacing means
for moving the parts axially in said barrel. and reciprocat-
ing means for moving said spacing means in a forward
stroke and in a return stroke during each revolution of
said barrel with said forward and return stroke being ac-
tuated in diferent quadrants in the revolution, said re-
ciproctaing means including @ ram disposed at the axis
of rotation of said barrel, and universal joint means con-
necting said ram Lo said spacing means whereby said spac-
ing means may rotate with barrel while said ram does not
rotate.

15. An apparatus as szt forth in claim 14 wherein said
ram is hydraulically driven in a hydraulic cylinder dis-
posed at said discharge end of said barrel.

16. An apparatus as set forth in claim 14 wherein said
ram is mechanically driven by mechanical drive meuns
disposed at said discharge end of said barret.

i7. A continuous reating apparatus comprising a bar-
rel, said barral being open ai both ends to permit the axial
flow of parts therethrough with one end being a load end
and the other a discharge end, said barrel being of skele-
tal form with lopgitudinal peripheral support slats (o per-
mit treating media to contact the parts in said barrel, treat-
ing mcans for projecting ireating media into said barrel,
drive means for votating said barrel, spacing means for
moving the parts axially in said barrel, and reciprocating
means for moving said specing means in a forward stroke
and in a return stroke during each revolution of said bar-
rel with said forward and rcturn stroke being actuated in
different quadrants in the revolution, said reciprocating
means being a ram connected for rotation with said bar-
rel, said ram being mounied in a hydraclic cylinder dis-
posed spaced from the axis of rotation or said barrel. and
a rotary hydrzulic joint being connecied to said hydraulic
cylinder with said rotary hyvdraulic joint being disposed
along the axis of rotation of said barrel.

18. An apparatus as set forth in claim 17 wherein said
ram is dispossd within a bellows,

1%. A continuous reating apparatus comprising a bar-
rel, said barrel being open at both ends to permit the axial
flow of parts therethrough with onc end being a load end
and the other a discharge end, said barrel being of skeletal
form with longitudinal peripheral support slats 1o permit
treating media to contact the parts in said barrel, treat-
ing means for projecting treating media into said barrel,
drive means for rotating said barrel, spacing means for
moving the parts axially in said barrel, reciprocating
means for moving said spacing means in & forward stroke
and in a return stroke during each revolution of said bar-
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rel. and suid reciprocaiing neans being connected 1o and
jointly rotatable with said barrel.

20. A centinuous (reating apparatus comprising a bar-
rel, said harrel having a loagiwudinal axis, said barrel
being open at both ends to permit the axial flow of paris
therethrouigh with one end being a load end and the other
a discharge end, said btarrel deing of skeletal form with
longitudinal peripheral support slats to permit treating
media to contact the parts in said barrel, treating means
for projecting treating media into said barrel, drive means
for rotaling sad barrel, spacing means {or moving the
parts uxizily in said barrel, reciprocatina means for mov-
ing said spucing means in a forward stroke and in a re-
turn stroke, said spacing means incinding an elongated bar
extending generally parallel to the barrel axis and mov-
able in a plurality of radia! positions with respect to the
barrel axis. and a plurality of non-pivotal parts engaging
lugs fixed on said bar.

21. An apparatus as set forth in claim 20 including
means for changing the relative distance between said bar
and the axial centerline ot the parts flowing through said
harrel.

22. An apparatus as sct forth in cluim 21 wherein said
means for changing said relutive distarce includes said
drive means, and said bar being connected to rotate with
said barrel wherehy during the rotation of said barrel
the parts move toward und uway from said bar,

23. A coatinucus trealing apparatus comptrising a bar-
rel, said barrel being open at both ends to permit tie axial
flow of parts therethrough with one end being a load cnd
and the cther a discharce end, said barrel being of skele-
tal form with longiwdina’ peripherat support siats to per-
mit treating media to contact the parts in said barrel,
treating means for projecting treating media into said har-
re}. drive means for rotating said barrel, said drive means
being connected for continuously rotating said barrel, a
walking beam arrangement being provided adjacent said
tcad end of said barrel for toading parts onto suid kasrel,
and said walking beam arrangement being driven hy said
drive means.

24. An apparatus as set forth in claim 20 inclnding a
blasting cabinet, said barrel being disposed in said blast-
ing cabinet, feed means adjucent said load end of said bar-
rel for delivering parts thereto, :iischarge means being ad-
jacent safd discharge end of said barrel for carrying parts
away from said barrel. and said ireating means being a
plurality of centrifugal throwing whezels,

25, An zpparatus as set forth in claim 23 including a
blasting cabinet, said barrel being disposed in said blast-
ing cabinet. discharge means adjacent said discharge end
of sald barrel for carrving the parts away from satd bar-
rel, and said treating means comprising a plurality of
cenirifugal throwing wheels.
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