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2,204,636

OFFICE

APPARATUS FOR TREATING METAL
'ARTICLES

David C. Turnbull, Mishawaka, Ind., assignor to
The American Foundry Equipment Company,
Mishawaka, ;nd., a corporation of Delaware

Application Sepiember 24, 1933, Serial No. 231,499 -

14 Claims;

The invention relates to apparatus for treat-
ing metal articles. More particularly, the inven-
tion relates to abrading apparatus for cleaning,
polishing, hardening or otherwise treating the

8 surfaces of castings, forgings, stampings and
other metal objects. :

In cleaning castings, forgings or other metal
objects with a stream of granular abrading ma-
terial hurled at abrading velocities, it is desir-

18 able to manipulate the objects so that all or pre-
determined portions of the surfaces thereof are
suitably presented to the stream of abrading ma-
terial. In some instances, the articles can be

. Suitably presented by tumbling them in a tumbling
18 mill or by means of a conveyor of known con-

struction. However, where the articles are large

and heavy, awkwardly shaped, fragile or other-
wise unsuitable for tumbling, and where all or

most of the surfaces are to be cleaned, it.is dif-

20 fleult to manipulate the objects so as te expose

the various surface portions and particularly cav-
ities, depressions and the like suitably to the
stream of abrading material. It is also desir-
able that the operation be one which can be
carried out in a substantially continuous mans
ner as compared to a batch operation.

In accordance with the present invention, the
apparatus includes one or more abrasive projee-
‘tors, preferably of the rotary centrifugal throw-

25

30
with for controlling the-direction of flight of the
thrown. abrading material. A conveyor is pro-
vided for advancing the objects into the abrasive
stream or streams, turning them sbout in the
stream or streams and thereafter moving them
from the stream or streams. The conveyor in-
cludes an endless -flexible member, suitably
mounted so as to define a generally trough-shaped

floor or supporting surface and adapted to be

40 traveled whereby an article supported thereon is

turned about in the stream or streams. A pusher
mechanism is provided which is adapted to push

35

the articles along the endless flexible member.

A loading mechanism is provided for depositing
45
and without undue shock and comprises a tubu-

lar member adjacent and generally aligned with '

the endless flexible member. Prefersbly, a gen-
erally simllar tubular unloading member is pro-
vided for receiving the articles as they are dis-
charged from the endless flexible. member. The
_loading and unloading members are preferably
rotated at the speed of travel of the endless flexi-
. ble member and are either driven by the sup-
porting ‘member or by a drive synchronized with

50

55

ing wheel type having means associated there- .

the articles onto the supporting surface gently

(CL 51—9)

the drive for the supporting member. Prefer-
ably, the workpieces are deposited on the sup-
porting and conveying mechanism so as to form
a continuous line or column in which each work-
piece abuts the preceding workpiece, and the
pusher mechanism operates on the last workpiece
to push the entire column along the supporting
and conveying mechanism. Preferably, an open,
frame-like spacer member is disposed -between
successive workpieces in order to space apart the
ends of adjacent workpieces to permit the stream
or streams of abrading matérial to strike against
and clean the ends of the workpieces. )

An object of the present invention is the pro-
vision of apparatus for the cleaning of metal
castings, forgings and other metal members
wherein the workpiece is. positively advanced
through a stream of'abrading material and is
turned about in the stream under control where-
by to present all or predetermined portions of the
surfaces to the abrading action of the sfream.

Another object of the invention is the provision
of apparatus for abrasively cleaning large and
heavy metal objects of such construction as can-
not be conveniently tumbled, whereby all or pre-
determined surface portions of the objects, and

i0

20

25

particularly cavities and depressions, are suit-

ably exposed to the abrasive stream.

Still another object of the invention is the pro-
vision of apparatus for abrasively cleaning metal
objects wherein the objects are automatically
manipulated to remove therefrom any moulding
sand, core sand, or other foreign material, prior
to entry of the object into the abrasive stream.

Still another object of the invention is the pro-
vision of apparatus for abrasively cleaning metal
objects wherein the objects are automatically
manipulated after removal from -the abrasive
stream whereby to remove any abrading material
or other debris from the surfaces of the objects
and from cavities or depressions thereof.

Various other features and advantages of the
ifnvention will be apparent from the following
particular description and from an inspection
of the accompanying drawings.

Although the novel features which are believed
to. be characteristic of this invention will be par-

30
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ticularly pointed out in the claims appended -

hereto, the invention itself, as to its objects and

advantages, and the manner in which it may be
carried -out, may be better understood by refer-
ring to the following description taken in con-
nection with the accompanying drawings form-

- ing a part hereof, in. which

Fig."1 is a side elevational view of one form

50 .
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2

of apparatus constructed in accordance with

the invention;

Fig. 2 is a vertical sectkmal view taken longi-
tudinally through the apparatus of Fig. 1;

Fig. 3 is an enlarged, fragmentary, perspec-

tive view of a detail of the endless flexible mem-
ber;

Fig, 4 is an enlarged, fragmemary cmsc-,,ec-_

tional view taken along line §—& of Fig. Z;

Fig. 6 is an enlarged, fragmentary, cross-sec-
tional view taken along line 5 of Fig. 2;

Fig. 6 is an enlarged, fragmentary, cross-sec-
tional view taken along line 8—8 of Fig, 2;

. Fig. 7 is an enlarged, perspective v{ew of one
of the spacers;

Fig. 8 is a fragmentary, side elevational view,
partially in cross-seciion, of another embodiment
of the invention and illustrating particularly the
construction at the loading end of the apparatus;

Fig. 9 is a transverse cross-sectional view taken
along line %—8 of Fig. &;

Fig. 10 is a fragmentary, cr0~s~sebtxonal View
taken along line {0—18 of Fig. 8; and

Fig. 11 is an enlarged, ivsgmentary, cross-sec-
-tiongl view taken along line {{—I{{ of Fig. 18.

In the following description and in the ciaims,
various details will be identified by specific names
for convenienice, but they are intended to be as
generie in their application as the art will per-
mit. Like reference characiers denote like parts
In the several figures of the drawings.

Referring now particularly fo Figs. 1 and 2 of
the drawings, the apparatus comnrises = housing
or cabinet { having a plurality of sections 2. 4,

i 6, 8 and {8, providing respectively s londing sta-

tion §, inlet chambker §, abrading chamber I,
outlet chamber § and discharging station {f. A&
loading or charging opening {2 is provided in the

loading section 2, an inlet opening 18 is provided
in the inlet section £, and an outlet or discharge .

opening € is provided in the outlet ssciion 8.
Supporting and conveying meeans, hereinsfter
more fully described, are provided for sdvancing

articles to be cleaned through ithe housing or |

cabinet from the loading sistion % $o the dis-
charging station £,

One or more shrasive projectors may e sult-.
ably mounted on the top wall of $the ahrading -

chamber section § for projeciing a corresponding
number’ of streams of abrading maberial, or
abradant, against workpleces In the abrading
chamber 1.
projeciors A and B sre shoewn which project
streams sa and sb respectively, of abrsding me-
terial. Although the projectors & and B may
take various forms, preferably they are of the
centriigal throwing wheel type having mesns as-
sociated therewith for coniroiling a direction of
flight of the thrown sbrading material, Ines-
much as both of the abrasive projectors are sub-
stantially similar, only one of them will be de-
scribed in getail.

The abrasive projector A includes & rotary
centrifugal throwing wheel 202 (see Figs. 2 snd
4) having a plurality-of throwing blades 2¢{ which
extend in a generally radizl direction from adjs-
cent the periphery of the wheel to points inwargly
short of the rotating axis of the wheel tc provide
a central space 22.
22 is an impeller 23 having a plurality of radially

" directed vanes 24. Surrounding and spaced from

the impeller 23 is a relatively stationary and in-

-dependently mounted control member 25 having

ore or more suitably arranged discharge out-
lets 26.

In the present ezample two such

Disposed in the central space -

2,204,636

The throwing blades 2f may be supported by
one or more side wall members 27, 28, one of
which supports the blades on a shaft 28 for
rotation.. The shaft 29 is suitably journaled in
bearings 38 and is driven from a motor 3la con-
nected to the shaft 28 by a suitable drive 32. The
impeller 23 preferably rotates with the blades 21.

The wheei 20z preferably is mounted on a top
wall portion 32¢ of the housing section 8 and may
extend through an opening 3% or may be posi-
tioned 50 as to project ils streams sa of abrading

material through this opening. A casing 34 may

e provided for enclosing the portion of the whee}
which extends above the top wall 32a. :

The wheel 268a is supplied with zbrading ma-~
terial from a feed spout 38 which extends

18

]

through an opening 36 in the casing 38 and

fthrough an opening 37 in the side wall 27 and
which delivers the abrading material to the im-
peller 23. The feed spout 35 is preferably sup-
plied with abrading material from s storage hop-
per 88, having a feed pipe 2% eXletiding there-
from and leading fc the féed spout 35. The
wheel 28U of the other abrasive projector B may
be supplied with abrading material in a similar
manner from the hopper 38 by a feed pipe 390.
When the wheel 28a is rotated by the mofor
dfa and supplied with abrading material, the
impeller 23 discharges the abrading masterial
through the opening 28 of the control member
25 and into the path of the throwing bhlades 21.
The abrading material is carried along the lead-
ing faces of the throwing biades 2{ and is hurled
therefrom, adjacent the periphery of the wheel, at
the desired abrading velocity. The abrading ma-

“terial spreads out fanwise from the wheel in &

stream Se which produces an clongated impinge-
ment patiern. The direction of flight of the
abrading materia! may be conirclled by suitable

. adjustment of the clock-dial position of the outlet
opening of the control member 28 about {he axis

of rotation of the throwing blades.

The wheel 28b is driven by the motor 3ib
and iIs supplied with abrading material by the
feed pipe 28b and projects the streams sb in an
analogous manner. For a purpose which will
hereinafter appéar, the wheels 208a and 28b pref-
erably are canted slightly in opposite directions,
28 Wil be seen from Fig. 4 of the drawings, and
the streams sa and sb are not in the same plane.

The speni abrading maferial which has been
thrown by the projectors A and B into the abrad-

ing chamber 7 falls to the bottom of the housing -
§ {(see Figs. 1,2 and 4) and is collected in one or

moere hoppers such as the hoppers 45, 45, which
mey, if desired, extend into a pit 57 below the
level of the floor on which the apparatus is in-
stailed. A discharge outlet or chute 47 leads

frerm the hopper £#5 to the lower portion €8 of -

an elevator §8. A screw conveyer 49 preferably

is suitzbly mounted in each hopper 45 and is
driven from a motor 52 connected to a drive 63
which may, if desired, drive a speed reducing unit
54, suitably connected to the shaft §1 of the
serew conveyor £9. In the present example a
plurality of screw conveyors 48 are provided and
they may all be driven from the same driving
mechanism. The driving mechanism may be in-
stalled in suifable space 56 defined by end walis
85 of the hoppers 45, )

The elevator 50 preferably comprises an end-
less belt 60, carrying a plurality of lift buckets
66, and trained over drums 62, 63 mounted for

_ rotation in the elevator housing. The elevator

a5
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is driven by & motor 64 connected by a drive 6§
to the shaft of one of the drums 63.-

The storage hopper 38 may be disposed in posi-
tion to receive abrading material by gravity from
the upper end of the elevator 56. However, if
desired, suitable screening and separating appa-
ratus (not shown) may be provided between the
upper end of the elevator 50 and the hopper 38
for the purpose of removing from the spent
abrading material any foreign material or debris,
such as scale, sand, dust or the like.

A conveyor is provided for advancing the work-
pieces into -the abrading chamber, supporting
them therein for cleaning, and advancing them

flexible member 78 may be traveled by driving
it from a motor 90 - (see Fig. 2), adjustably
mounted on & support 81 fixed to the top wall of
the housing {. The motor 90 may be connected
by a drive 92 to a speed reducing mechanism 93,
which in turn drives a sprocket 94. Trained over

- the sprocket 94 is a chain 95 which is also trained

around sprockets 61, 67 (see also Fig. 4) secured
to the shafts 81 and also trained around an idler
sprocket 96 carried on a shaft 97.

When the motor 80 is energized, it operates
through the connections above described to drive
the sprockets 67 in the same direction and thus
rotates the shafts 81 which cause the sprockets

~15-out-of the abrading chiamber after cléaning.—The-—80-to-rotate and effect.traveling movement of the

26

30

36
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conveyor includes & supporting turning device lo-
cated in the abrading chamber and adapted to
support the workpiece or workpieces in the
stream or streams of abrading material and to
turn them about therein.

Referring particularly to Figs. 2 and 4, the
sapporting and- turning device comprises essen-
tially an endless flexible member T¢ so supported
as to define a generally trough-shaped support-
ing surface. The endless flexible member 70
preferably is constituted by a plurality of rigid,
elongated members, such as slats or bars Ti ex-
tending in a generally parallel direction. The
bars 7f are carried by and secured together by
a plurality of chains 89; in the present example,
three such chains are illustrated. ‘The bars pref-
erably are formed of or faced with abrasion-re-
sisting metal; in some cases it may be preferable
“to face the bars. with a non-metallic abrasion-
resisting material, such as rubber.

Each chain 89 (see Fig. 4) comprises-a plu-
rality of links 72 (see Fig. 3 for a detailed view)
each of which is provided with a base 12, adapted
to be attached to or forming a portion of one
of the bars Ti, and a plurality of flanges Té
adapted to receive a pin 15 carrying a roller 16.
The pins 15 serve to connect adjacent links to
form the chain. The base 13 is also formed with
a portion 1T whlch projects beyond the end of

paix' of spaced sprockets 8Il=carried on shafts 81

for rotation, the chain being draped so as to

_position the bars Tl in inner and outer arcuate
flichts, the inner flight providing a trough-
shaped supporting surface for the workpieces.
Each chain 89 is guided in its path by a guide
member 82, having anh inner flange 83 of gen-
erally arcuate shape for engaging the rollers 76
of the inner flight of the corresponding chain.
‘The guide member 82 is provided by its outer edge
with a flange or rail 84, around which the outer
flight of the chain 89 is trained. .

In order to provide for adjusting the tension
on the chain 89, the outer flange or rail 84 may
be made expansible.
flange may be split and includes one or more
movable segments 85 pivoted as by pins 8§ to
the guide member 82,
two such segments 85 are provided and are con-
nected by a turnbuckle 8] engaging the enlarged
end portions 88 of the segments 85. It will be
seen that the tension on the chain may be ad-
justed by suitable adjustment of the turn-
" buckle 87. :

The endless flexible member 10 is.caused to
execute traveling moment around its path in
order to turn about in the streams articles which
are supported on the inner flight. The endless

_ cation of a suitable force.

For example, the outer

In the present example, -

" chains t|,

endless flexible member 18.

For advancing the workpieces onto and longi-
-tudinally along the supporting surface defined by
the endiess flexible member 18, 2 pusher mech-
anism (see Fig. 2); located at the loading station
3, is provided.

The loading station section 2 (see Figs. 2 and .

6) is provided with an opening 12 in the top
wall, as above described, in order to permit. the
introduction of workpieces wp into the housing.

3

10

18

Below the opening 12 is a generally arced sup- -
porting floor or trough 88, which preferably -

tﬂaxtends between the side wal] _portions i8i and
02

Reciprocable in the loadmg station section 2
is & pusher head 103 carried by a pusher frame
165, and preferably rotatably mounted thereon
as by means of a stub shaft {04. The pusher
frame (085 carrying the pusher head 103 is
mounted by rollers or wheels 186 which cooper-
ate with guides or tracks {87 fixed to the side
walls 106 and 102 respectively.

The pusher frame {85 is normally retracted (to
the right as viewed in Fig. 2) by a suitable re-
tracting mechanxsm In the present example,
the retracting mechanism is illustrated as com-
prising a weight {08, connected to the pusher

"frame 105 by a cable {09 trained over a pulley

118. The weight 108 urges the pusher frame i05

"'“'rea,rwardly, but permits advancing movement of

the frame in the opposite direction, upon appli-
It will be understood
that another suitable retracting mechanism may
be substituted for retracting the frame, as for
example, spring means (not shown).

‘The pusher frame 05 is periodically advanced
toward the abrading chamber T (to the left as
‘viewed in Fig. 2) by a suitable advancing mech-
anism. The advancing mechanism herein illus-
trated comprises a plurality of endless chains 111
(see Pigs. 2 and 6), each of which is trained over
a plurality of sprockets 112 carried on shafts
1i3. The chains 1#1 carry. one or more chain
Jugs (14 adapted to. engage frame lugs 115 de-
pending from the pusher frame 105 and extend-
ing through openings (16 in the floor 100 and

. into the path of the chain lugs 1{4 as they are

carried along the upper flight of the chains 1.

" 'The chains 111 are suitably driven as by a motor
11T connected by a drive i18 to a sprocket 119
secured to one of the shafts 113.

When the motor 47 is driven it operates,
"through the drive 118 and sprocket 118, to drive
the shaft 113 and effect traveling movement of the

The chain lugs 114 engage the frame
lugs (48 and urge the pusher frame 105 forwardly
(to the left as viewed in Fig. 2) against the
force of the weight 108 until the chain lugs {4
are moved out of engagement with the frame

70
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lugs 145. The frame 105 then is rapidly re-

. tracted by the weight 108.

i0

15

0

35
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5et of rolls as shown in Pig, 2.

‘Where one ‘set of chain lugs is provided the
frame will be urged to the left once for each trip
of the chains §§{. The chains #!4, however,
may be provided with a plurality of chain lugs,
in which case the frame will be reciprocated a
corresponding number of times for each trip of
the chains. It will be noted that the driving
mechanism for the pusher can ke so designed and
operated as to cause the work to turn in the
abrasive streams for any selected period.

Disposed between the inner end of the flogr 168
and the end of the endless flexible member 19

is an inlet or loading vestibule (25 (see Figs. 2

and 5). The loading vestibule 25 prefershiy
comprises a cylindrical metal tube 28 which
may be formed from abrasion-resisting metal, or
may be lined with such metal or lined with other
abrasion-resisting material, such as rubber. The

tube 126 preferably is provided with s flange or )

rail {27 at the outer end, which supports this end
of the tube on a plurality of, and preferably
three, rolls 128 carried on shafis 128. When
three roils are provided, they are arranged pre~
ferably in a generally triangular formation’ with
two of the rolls below the tubs £28 and oxnte of
the rolls above, in the manner illustrated in Fig.
§ of the drawings. The tube £26 is provided with
openings §3f therein to permic débris to pass
out of the tube, :

In certain cases, it may be desirable to provide
an additional set of supporting rolls similar to
the rolis {28 for supporting the end of the tube

128 at the other end. In such cases, an addi- .

tional flange or rail 127 is provided on the inner
end of the tube i%8. The tube 126 then is sup-
ported in a manner genereily similar to that
itlustrated in Figs. 8 to 11, instead of by the cne

‘The inner end of the tube 126 extends through
an opening (386 in the partition 5% and is sup-
ported on the extensions 77 of those Hnks 72
which constitute the inner flight of the chain 88
at the right hand eud (as viewed in Fig. 2) of
the endless flexible mémber T8, The surfaces 78
of the extensions 77 which engage the tube §88
are shaped to fit snugly against the end of the
tube £28. In certain instances it may be desir-

able to provide the bars T4 with extensions fo

engage the tube 1§26 instead of broviding the
extensions 771 on the bases 72 as illustrated here-
The extensions 17 are so positioned that
they maintain the lower portion of the inner sur-
face of the tube substantially st the level of and

. close to the lower portion of the inner surface.

80
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76

It wili be seen that the lower flight of the end-
less flexible member 10 thus constitutes s sup-
port for the inner end of the tube $26, and that

the tube 26 serves to maintain the desired

arcuate configuration of the inner flight of the
endless flexible member 18. In the present ex-
ample the tube (26 engages the extensions 11

with sufficient friction, so that the tube 26 is

driven in the same direction and approximately.
at the same speed as the bars 7{ of the inner
flight of the flexible member. However, if de-
sired, separate driving mechanism (not shown)’
may be provided for driving the tube 126.

When two sets of supporting rolis are employed
and the vestibule is separately driven it need not
be supported on the endless flexible member but
can merely abut this member in the manner
shown. In this connection it will be noted that
while some space is shown between the vestibule

2,204,836
and the ends of the ralls, this space can be, and

preferably is, eliminated s¢ far as possible. )
Disposed at the discharze end of the endless
flexible member (see Fig. 2} is an outlet or un-
loading vestibule 135 which preferably is general-
ly similar in construction to the inlet or loading
vestibule §26. The outlet vestibule comprises a
eylindrical metal tube §36 formed with perfora-
tions or openings 441 and having o fange or rail
37 at the outer end which cocperates with an

1€

upper roll 138 carried on g shaft §238 for rota-

-tion and lower rolls (mot shown) which orefer-

ably are arranged in & manner generally similar
to the rolls 128 which support the inlet vestibule
{25, The inner end i35 extends through an

opening $58 in- the partition 58 snd preferably-

e aianAg VW AL wais  ALOE
Is supported upon the end of the imner fight of
the endless fiexible member 78 in a manner gen-~
erally similar o thet in which the inner end of
the vestibule 125 is supported. o

The outlet vestibulze 135 is disposed with. its
floor in substantial alignment with the ficor of
the inner dight of the endiess flexibie member 18
and is adapted to receive workpieces that are
pushed off the discharge end of the endless fiexi-
ble member 76. The discharge vestibule {35 is
roiated by engagement with the endless Hexible
member, but if desired, may be provided with
separate driving mesns (not shown).

4 discharge opening (Fig. 2) is provided in the

~ housing f adjacent the outlet end of the unload-

ing vesiibule (35 and preferably is closed by one
or more flexible curtains {48 which depend from
the ceiling 162 of the housing at this point. The
housing is provided with a fecor 163 which pref-

‘erably Is inclined dowawsardly from the foor of

the outlet end of the unlosding vestipule 135 and
extends {o an unloading fioor or platform {46
disposed outside of the housing {, which plat-
form provides an unloading or discharging sta-
tion 88, . :

For the purpose of specing successive work-

' pleces on the conveyor in: order to expose the op-

posing end surfaces of the sdjacent workpieces to
the action of the streams of sbrading material,
Ohle or more-spacers (see Fig. 2) are provided.
Each spacer comprises g open frame-like struc-
fure having end portions adapted to abut thé ends
of adjacent workpieces and o side portion adapt-
ed to engage the sides of the conveyor and center
the spacer therecn.

One novel form of spacer {58 (see Fig. T is
anstituted by a plurality of members which may
be either rods or tubes suitably secured together
as by welding. The spacer §60 comprises a gen-
erally circular member 5! and a generally rec-
tangular member §52 disposed in g plane perpen-
dicular to the plane of the circular member (51
and secured to the latier at the top and:bottom.
A second ring 168 extends substantially medially.
around the frame and is connected to the meni-

25
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bers 151 and 52 to assist in maintaining them in

rigid relation. One or more strut members 154
extend between the sides of the rectangular mem-
ber (62 . for stiffening it. ‘A plurality of strut
members are provided for stiffening the spacer so
that it withstands the heaving longitudinal thrust
on the line of workpieces. In the present exam-
ple, a central strut member {65 and two side strut
members 156 are provided.

The apparatus is suitable for cleaning any ob-
Jects, such as metal castings, forgings and the
like, which can be pushed along on the several
supporting surfaces without piling up. The in-
vention is particularly well adapted for cleaning
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_cases a gentle tumbling which tends to
loose the adherent foreign material. . .

2,204,636

large heavy objects, such as cylinder blocks and
the like, and in the present illustrative example,

of cylinder blocks and the like.
The operation of the apparatus is as follows:
The driving motors 31a and 31b for the abra-

sive projectors A and B are energized to drive the

abrasive throwing wheels 20¢ and 20 and the

wheels are supplied with abrading material from ‘

the hopper 38. The wheels 20a and 20b project
the streams of abrading material s¢ and sb re-
spectively into the space within the inner flight
of the endless flexible member 10 and against
workpieces wp supported thereon. )

It will be noted that the throwing wheels 20¢
and 200 are canted or inclined in opposite direc-
tions so that the streams sa and sb sweep portions
of this space on opposite sides of the vertical cen-
ter line; thus, as will be seen particularly from
Fig. 4, the stream sa is directed against a work-
piece wp on the supporting surface from one di-
rection and the stream sb is directed against the
workpiece wp in another direction whereby there
is a substantial range of “side to side” angu-
larity of the streams.

It will be noted also that the throwing wheels

20a and 20b are mounted oppositely and are driv- )

en in opposite directions whereby they project
their respective streams sa and sb in more or less
opposed relation relative to the supporting sur-
face. Thus the angularity of the two streams sa
and sb varies throughout a substantial angle.
The restricted size and shape of the chamber

defined by the endless flexible. member tends to -

confine the abrading material of the abrasive
streams, thus causing considerable rebounding

which expends itself on the workpieces, thus add- .

ing to the effectiveness of the abrasive streams,

especially where the workpieces are of irregular
. shapes. )

The motor 52 is energized to drive the screw

“conveyors 48 and the motor 64 is energized to

drive the elevator 60 whereby to return spent
abrasive to.the hopper 38. : C
The driving motor 90 is energized to drive the

endless flexible member 10 and cause it to travel .

around its path, the endless flexible member be-

ing guided around its path by the guiding means

above described. .

. The motor 17 is energized to drive the chain
{11 and to effect reciprocation of the pusher head
{03, as above described.

The workpicce wp to be cledned is deposited
through the opening 12" onto the trough or floor
100 in advance of the pusher head 103. The
busher head advances the workpiece along the
fioor 100 and into the inlet vestibule §25. The
vestibule 125 is rotated by cooperation with the
endless flexible member as above described (or
by its own driving mechanism where the same
is provided) and turns the workpiece wp about
an axis extending in a generally longitudinal di-
rection. Thus, any moulding sand, core sand or
other foreign matter carried on the workpiece
or in the cavitiés thereof or loosely adhering to

the workpiece is caused to drop off the workpiece -

and fall to the floor of the loading vestibule (25
from whence it passes through the openings 131
and drops into the hopper 45. The turning
movement of the loading vestibule 125 effects a
gentle turning of the workpiece wp and in most

A second workpiece wp is next deposited on the

floor 108 in advance of the pusher head andi

shakgw

pushed into abutment with the first workpiece
and thereafter is further advanced, whereby the
force on the second workpiece wp is transmitted
to the first workpiece wp to advance. the same
longitudinally along the loading vestibule §25.
In order to expose the end surfaces of the
workpleces wp to the action of the streams of
abrading material sa and sb, it is usually pref-
erable to provide means for spacing apart suc-
cessive workpieces. Preferably, this is accom-
plished by interposing an open frame-like spacer
150, such as” illustrated particularly in Figs. 2
and 6, and described hereinbefore. The spacer
150 is positioned so that the end portions 152 bear
against the end surfaces of successive work-
pieces wp and the side portion 15! extends gen-
erally transversely of the movement of the work-

. bieces wp whereby to position the spacer 150 sub-

stantially centrally of the several portions of the
conveying mechanism. Preferably, the side por-
tion 151 is generally circular in form whereby
the spacer will turn readily with the workpieces.
Furthermore, the circular form conforms gen-
erally with the shape of the loading vestibule,
the endless flexible member and the unloading
vestibule. S :

Where a spacer 150 is interposed between suc-
cessive workpieces wp, it is inserted through the
opening 12 in a position ahead of the workpiece

“wp on the trough-shaped floor 100 and, when

the pusher head 103 is advanced to push the
workpiece into the loading vestibule 125, the
spacer 150 is pushed into contact with the trail-
ing end surface of the preceding workplece wp.
Depending upon the relative length of the loading
vestibule 125 and the workpieces wp, the lead-
ing workpiece wp is advanced onto the arcuate
supporting surface defined by the inner flight

-of the endless flexible member 70 and into the
. stream sa of abrading material projected by the

abrasive projector A after one or more succeed-
Ing workpieces have been advanced into the load-

ing vestibule 125.
The traveling movement of the endless flex-

* ible member 70 couses the workpiece wp to be

turned about in the stream whereby to bring the
_various surface portions of the workpiece wp into

the stream. The workpiece wp is turned about:

an axis extending in a generally longitudinal di-
rection and in-many cases is gently tumbled by
this turning movement depending upon the size
and shape of the workpiece. However, pref-
erably the shape and size of the supporting sur-
face defined by the inner flight of the inner
flexible member 7M are such that no severe
tumbling action is produced. It will ke under-
stood, however, that where the workpiece is capa-

- ble of withstanding shocks it is possible to per-

mit substantial tumbling action.
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Further workpieces wp are introduced through, g

the opening 12 and advanced by the pusher head
103 into contact with the preceding work piece
whereby a line or flle of workpieces wp is formed
which extends along the loading vestibule 125,
the endless flexible member T8 and the unloading
vestibule 135, as illustrated in Fig. 2. It will be
seen-that, upon the addition of each workpiece
to the line and the forward movement of the

" pusher head against the last added workpiece,

the entire line is given a forward movement to
advance the entire series of workpieces. Ad-
justment or variation of this movement may be

effected by suitable control of the movement of

the pusher head. :
. The loading vestibule 25 and unloading vesti-
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bule- 135 preferably are driven in the same direc-
tion as and at approximately the same velocity

* .of the inner flight of the inner flexible member
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16 whereby the workpieces wp are transferred
irom the loading vestibule 125 to the endless flex-
ible member 78 and from the endless flexible
member 70 to the unloading vestibule 135 without
shock. It has been found that in many cases
owing to the synchronized movement of the sev-
eral supporting members, the entire line of work-

pieces wp, together with the interposed spacers
§58, turn about the longitudinal axis of move--

ment simultaneousiy and thus there is little or no
rubbing or chafing beiween the successive work-
pieces (where no spacers are employed) or be-
tween the workpicces and the spacers (where the
spacers are employed). - Moreover, where the
spacers are employed they may, if desired; be cov-
ered with a soft material, such as rubber or fab-
ric, 'and thus prevent any injury to the ends
of the workpieces in the event that any relative
movement takes place between the workpieces
and the spacers. )

The workpieces are advanced along the sup-
porting surface defined by the endless flexible
member 76 and finally discharged therefrom and
deposited onto the discharge vestibule {35. Each
workpiece is turned about in the discharge vesti-
bule 135 by the rotation of this member and any
loosely adherent foreign matter, such as loosened
scale, spent abrading material, or the like, is re-
moved. and falls through the openings (4§ of
the discharge vestibule {3% and into the hopper
85. Generally, the workpiece will be gently

- tumbled and such a,dherent material . shaken

loose.

The workpiece wp is ﬁna,lly forced through the
discharge opening 4 and onto the platform #34.
Wherein an inclined floor 143 is provided, this

facilitates removal of the workpiece from the :

discharge vestibule {35.
The workpieces can be removed from the plat-

form 144 at the unloading station 11 either manu- .

ally or by suitable automatic. conveyor appa-
ratus (not shown). The spacers {50 may be re-
turned to the loading station either manually
or by truck or by suitable conveyor means (not
shown). Because of the open, frame-like con-
struction of the spacers, they can conveniently be
returned by an overhead conveyor (not shown)
employing hook-like ' carriers. -Alternatively,
since the spacers have one or more circular por-

- tions they can be rolled along a suifable trough
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or guideway (not shown).

When ne further workpieces are deposited in
the loading mechanism, further reciprocating
movements of the pusher head will not cause
the workpieces on the conveying mechanism to

advance. In this event, a pusher bar (not shown)

or rod of suitable length and rigidity is inserted
through the opening 13 and operated to push the
last workpiece of the line whereby to advance the
line through the inlet vestibule 125, abrading
chamber, outlet vestibule 1385.

In accordance with the inventxon, the appa--

ratus may take various forms. Referring now -

to Figs. 8 to 11, inclusive, & second form of appa-
ratus constructed in accordance with the inven-
tion is illustrated. In particular, there is illus-
trated another form of loading mechanism suit-
able for employment with a conveyor and abra-
sive projectors similar to those illustrated in PFigs.
1 to 6, inclusive. .

The apparatus (see Figs. 8, 9 and 10) includes
2 housing 200 genperally similar in constryction

1

. are inserted through the opening 202.

2,204,636

to the housing § above described, excepi as re-
gards the loading end of the apparatus. The
housing 288 is formed with a loading section 201
having a loading or charging opening 202 in the

side wall thereof. Extending outwardly from

the opening is a shelf 203 to facilitate introduc-

ing workpieces through the opening 202. The

opening 282 preferably is closéd by one or more
flexible curtains 204. .

The loading section 20f preferably is separated
from an sbrading chamber section 208 by a par-
tition 285 having an opening 206 extending there-
through for a purpose which will hereinafter
appear.

Disposed in the loading section 28! is a trough

. or arcuste floor 215 open at both ends, which

may be suitably supported on cross members
24§ in position to receive workpieces wp which

sired, one or more floor members 2§7 may extend
from adjacent the opening 202 to the trough 215
to facilitate the sliding of workpleces wp into
position in the trough 2185,

Extending between the end of the trough 215
and the end of the endless flexible member 210
is & loading vestibule 218 which preferably is
formed by a rigid tubuiar member 27{ open at
both ends. 'The tubular member 27§ is supported

for rotation by & plurality of rolls 274 (see Figs.

8 and 9) carried on shafts 275. Preferably, the
rolls have grooved peripheries adapted to receive

- flanges or rails 213 rigidly secured to the tubular

member-27{. The tubular member 27{ has an
end portion 288 extending through an opening
208 in the partition 20% and adapted to bear

If de- .
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against the extensions 2§82 of the endless ﬂexxble

" member 218.

The tubular member 278 may be driven with
the endless flexible member 210 as described in
connection with the previcusly described form
of the invention, but in the present embodiment
is fllustrated as being’ driven by one or more of
the supporting rolls 274. In the present exam-
ple, one of the supporting rolis 274 is driven from
& shalf 2{4 which may, if desired, be the driving
shaft of the endiess flexible member 218. The
shaft 244 is journaled in & bearing 276 and car-
ries & sprocket 277 over which is {rained a chain
27% which is also trained around a sprocket 279
fixed to the shaft 275. When the shaft 214 is
driven, it operates to rotate the tubular member
271 about a central longitudinal axis. It will be
understood that, if desired, the loading vestibule
illustrated particuiarly in Figs. 2 and 5 of the
drawings may be substituted for the loading ves-
tibuie 279 fllustrated In Fig. 8.

A pusher 228 is reciprocable along the trough

‘218 for the purpose of advancing workpieces

along the trough 218 and into the loading vesti-
bule 278. The pusher 228 comprises a head plate

- 220 (see Pigs. 8 and 11), carried for free rota-

tion by a hollow shaft 224, the head plate 221
being mounted by a hub 222 and connected there-
to as by screws 223; preferably a bushing 225 is
interposed between the shafi and the adjacent
portions of the head plate 22§ and hub 222, and
the hub is locked on the shaft as by one or more
set screws 28§. The hollow shaft 224 is rotat-

" ably mounted in a bearing housing 227 carrying

one or more suitable bearings, such as the roller
bearings 228.. The ends of the bearing housing
227 preferably are sealed around the shaft 224
as by end plates 228 and 282 secured to the hous-
ing as by screws 229 and 283, and by & sealing
ring 30 provlded around) the hub and s séaling .
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ring 284 provided around the shaft at the other

end. .

The bearing housing 227 carrying the rotat-
ably mounted pusher head 221 is carried by a
frame 232 for reciprocating movement in the
loading section 201. The frame 232 comprises an
- upright frame member 238 connected to a rear

.cross member 235 and forwardly inclined upright
members 234 connected between upright member
233 and a forward cross member 238. ' The cross
members 235 and 236 are connected by spaced
plates 231. The frame members 233, 284, 235 and
236 may be of any suitable construction, but
preferably they are tubular, in order to provide
maximum  strength and minimum welght; and
also for a purpose hereinafter appearing.

The frame 232 is supported in guides or tracks
286 by wheels or rollers 242 carried on a shaft
240 extending through the cross member 235 and

journaled in bearings 241 housed in the cross

member 235.. The front end of the frame car-
ries wheels or rollers 285 which are journaied in
the front cross member 236 in a geherally similar
manner. .

- It will be seen that the frame 232 is firmly and
securely mounted and guided for reciprocating
movement in a generally horizontal direction
along the guides or tracks 288 whereby to permit
an analogous reciprocating movement of the
pusher head plate 221 along the trough 2185.

The frame 232 carrying the pusher 228 is ad-
vanced by an endless chain 245 trained over
sprockets 246 and 248 carried on shafts 247 and
243 journaled in bearings 287 and 250, respec-

. tively, supported on the top wall of the housing

200. The rearward bearings 250 (one of which
is shown) are adjustable in order to provide for
adjustment of the tension on the chain 245.
- Preferably, the bearings. 250 comprise blocks 288
slidable in a way 251 formed in a bearing support
252 rigidly positioned in a suitable manner. An
adjusting screw 253 is threaded into the bearing
support 252 and is connected to the bearing blocks
250 whereby upon suitable turning movement of
the screw, the blocks are adjusted horizontally.

The chain 245 is driven from a motor 254 ad-
justably supported on a bracket 255 fixed to the
top wall of the housing 206. 'The motor 254 is
connected by a suitable drive 255’ (and pref-
erably a speed reducer 258) fo a sprocket 257
over which is trained a chain 258 also trained
over & sprocket 259 carried on the shaft 247 which
carries the sprocket 246. When the motor 254
is energized it operates through the mechanism
Just described to drive the chain 245.

The chain 245 carries one or more sets of rollers
259 adapted to engage lugs 268 upstanding from
the frame members 237 whereby the forward
movement. of the lower flight of the chain 245

advances the frame 232 when the rollers 259 en- °

gage the lugs 260. It will be noted that in order
to permit this interengagement, an opening 261
is provided in the top wall of the housing 200.
A hood or roof 266 may be provided to enclose

the chain 245 and certain or all of the associated.

mechanism. .
The pusher 220 is normally retracted (to the

right as viewed in Fig. 8) by a suitable retracting =

mechanism 308 which is yielding to permit the
" pusher to be advanced by the drive chain 245.
The retracting mechanism 388 may comprise
one or more flexible cables 381 normally wound
upon a spring-urged reel or reels 302. The
.spring-urged reel 302 permits the cable 381 to

- be drawn out when the frame 232 is urged for-

wardly by its drivihg mechanism but has suffi-
cient force to return the frame 232 rapidly to

7

its initial position. Other retracting devices, as

for example, the gravity-operated mechanism de-
scribed above, may be substituted for the mech-
anism shown in Fig. 8. o .

- The operation of the apparatus disclosed in
Figs. 8 to 11, and particularly the loading mech-
anism, is as follows: ‘

The several driving mechanisms are operated
to cause a traveling movement of the endless
member, a turning movement of the inlet vesti-
bule 278 and a reciprocating movement of the

" pusher 220." A workpiece wp is pushed through

the opening 202 and deposited in the trough 215
in advance of the head plate 22! of the pusher
220. ' The drive chain 245 brings the rollers 259

. period'cally into engagement with the lugs 260

and thereby causes the pusher frame 232 to ad-

- vance the pusher 220 into engagement with the

workpiece wp and thereafter to urge the work-"
biece wp along the trough 215 and into the inlet
vestibule 270 in a manner generally similar to
that previously described.

When the pusher frame 232 reaches the end

- of its forward movement, the rollers 259 are dis-

engaged from the lugs 260 and permit the re-
tracting mechanism to return the pusher 220 to
its retracted position. A second workpiece wp
is then deposited in the trough 215 and advanced
into abutment with the first workpiece wp (or
into abutment with a spacer which in turn abuts
the first workpiece wp). Succeeding workpieces
wp are deposited in the trough 215 and advanced
into the inlet vestibule 270 thereby forming a
line or file of workpieces extending along the
inlet vestibule 210, the endless flexible member
210 and the outlet vestibule (not shown) .

It will be understood that -after the last work-
biece wp of those which are to be cleaned has
been deposited in the trough and advanced into
the loading vestibule 270, further reciprocations
of the pusher 220 will not effect advancing move-,
ment of the workpieces wp supported on the con-
veyor mechanism. In this \event, the end plate
304 is removed to permit aceess into the interior
of the housing through .the opening 303 and a
pusher bar (not shown) or rod of any suitable

-construction and sufficient length and rigidity is

inserted through the opening 23! in the hollow
shaft 224 .and into abutment with the last work-
blece wp. By pushing against the last workpiece..
wp of the line or file the workpieces can be ad-
vanced -along the conveying mechanism until the
last workpiece is forced off the end of the con-
veying mechanism. ’ :
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It will be understood that the portion of the

- apparatus not illustrated in Figs. 8 to 11 may be

similar to the corresponding portions of the ap-
paratus illustrated in Figs. 1 to 7 and that this

-operates in a similar manner upon the work-

pieces. -

It will be seen*that the present invention is
suitable for abrading castings, forgings, stamp-
ings and other metal objects for the purpose of -
cleaning,  polishing, hardening and the like.
While the apparatus is suitable for cleaning or
abrasive treatment of any objects which are ca~
pable of being pushed along in the manner de-
scribed, nevertheless, the invention is especially
well adapted for cleaning or treating large, heavy

‘objects, such as cylinder blocks and the like.

The apparatus is capable of handling the ob-
jects with a minimura of shock or damage to the
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manipulation of the objects through the abrasive
stream in such manner as to expose the prede-
termined portions of the surfaces to the abrasive
streams. Furthermore, the divergent nature of

. the streams, together with the positions of the

streams relative to the conveyor, insure that the
abrading particles strike the objects throughout
a wide range of angularity and thus cavities, de-
pressions, projections or other surface features
are suitably presented to the streams.

The objects are turned about in the streams
a sufficient number of times and are exposed to
the streams for a sufficient length of time to in-
sure complete and effective cleaning of the vari-
ous surfaces. The abrasive throwing wheels
are spaced apart so that there is no interference
between their streams and the maximum effec-
tiveness of thé streams ‘is obtained. Moreover,

‘the wheels are so positioned that there is a con-

siderable total spread of the streams in a direc-
tion laterally of the direction of travel of the ob-
jects. The spacers maintain the work-pieces in

- spaced relation and permit the abrading mate-
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- pusher ‘head or vice versa.

- these members without appreciable shock. The
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rial to strike the end surfaces of the workpieces.

The pusher mechanism permits manual, semi-~
automatic or automatic loading of the work-
pieces intc the apparatus and provides positive
and controlled advancing movement of the work-

pieces. The speed of advance of the pusher can .

be controlled and the speed of retraction can
also be controlled independently of the speed of
advance. Thus it is possible to provide for a
relatively slow advance and rapid return of the
Hence the work-
pieces may be advanced rapidly and in effect, sub~
stantially continuously or they may be advanced

step by step and may be halted for considerable

periods within the streams. The workpiece is
delivered to the inlet vestibule without undue
shock, the revelvable head of the pusher being

capable of turning while the workpiece is passed

from the loading trough onto the inlet vestibule.

Both the inlet and outlet vestibules may be
constructed so as to turn at the same speed as
the endless flexible member and thus the work-
pieces are transferred from one to the other of

inlet vestibule turns the workpiece about and
dumps therefrom any core sand or other adherent
material and permits the workpiece to enter the
abrading stream unencumbered by any such
In an analogous manner, the
unloading vestibule dumps from the workpiece
any abrading material or loosened scale or the
like which may tend to adhere to or remain on
the workpiece. ' Either or both of the vestibules

preferably are perforated or are formed by an

open cage-like construction as by slats and rings
in order to permit the dumped core sand, spent
abrasive, loosened scale or other debris to fall
from the vestibule into the collecting hopper.
The tubular vestibules at the ends of the flexi-
ble member provide a revolving chamber of sub-

-stantial length without necessitating an unduly

heavy construction with the consequent advan-
tages of saving in space, weight, power consump-
tion and the like. It will be seen that the load-
ing vestibule, for example, is capable of support-

ting and rotating the trailing end of a work-.

piece while the leading end is entering the first
abrasive stream. In an analogous manner, the
unloading vestibule supports a leading end of
a workpiece while the trailing end is still in the
stream. Thus it is possible suitably to support

.even long heavy workpieces without unduly in-

2,304,880
‘ereasing the length of the endless fiexible mem-

ber.

It wili be noted that in the present invention
the workpleces are turned at all times while in
the abrading streams whether they are being ad-
vanced or not and thus there is no danger of
excessive abrading of the workpieces with the
consequent overheating or wearing away of the
surfaces of the workpiecss,

While certain novel features of the invention
have been disclosed herein, and are pointed out
in the annexed claims, it will be understood that
various omissions, substitutions and changes may
be made by those skilled in the art without de-
parting from the spirit of the invention.

What is claiffed is:

1. In abrading apparatus for cleaning metal
castings, forgings and the like, in combination,
a centrifugal abrasive projector for projecting a
stream of abrading material, means for sup-
vorting an arficle in said stream including an
endless flexible member, means mounting said
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endless flexible member to define a generally .

trough-like supporting surface, means for travel-
ing sald member tc effect g turning movement
of an article supported thereon, and means op-
erable independently of the movement of said
endless flexible member for advancing said ar-
ticle therealong,

2. In abrading apparatus for cleaning metal
castings, forgings and the like, in combination, &
centrifugal abrasive projector for projecting a
stream of abrading material, and a conveyor for'
advancing objects to be cleaned through said
stream, said conveyor comprising means for sup-
porting objects to be cleaned in said stream and
for turning them about in said stream, & load-
ing- vestibule cooperating ‘with said supporting

means for turning objects about to remove ad- -

herent foreign matter and for depositing ob-
Jjects on said supporting means, and means mov-
able independently of the movement of said load-~
ing vestibule and said supporting means for ad-
vancing objects along said loading vestibule and
said supporting means.

3. In abrading apparatus for cleamng meta.l
castings, forgings and the like, in combination,
& centrifugal abrasive projector for pro:ecting
& stream of abrading material, and & conveyor
for advancing objects to be cleaned through said
stream, said conveyor comprising means for sup-
porting objects to be cleaned in said stream and
for turning them about in said siream, an un-
loading vestibule cooperating with said support-
ing means for turning objects about to remove
adherent foreign matter and for receiving ob-
jects on said supporting means, and means mov-
able independently of the movement of said un-
locading vestibule and said supporting means for
advancing objects along said unloading vestibule
and said supporting means.

- 4. In abrading apparatus for cleaning metal

- castings, forgings and the like, in combination,

a centrifugal abrasive projector for projecting a
stream of abrading material, and a conveyor for
advancing cbjects to be cleaned through said
stream, said conveyor comprising means for sup-
porting objects to be cleaned in said stream and
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for turning them about in said stream, a load-

ing vestibule cooperating with said supporting
means at one end thereof for turning articles

-about to remove adherent foreign matter and

for depositing objects on said supporting means,
an unloading vestibule at the other end of said

supporting means -for turning objects about to
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remove adherent foreign matter and for receiv-
ing articles from said supporting means, and
means movable independently of the movement
of said vestibules and said supporting means for
advancing objects along said loading vestibule
and said supporting means.

5. In abrading apparatus for cleaning metal
castings, forgings and the like, in combination,
a centrifugal abrasive projector for projecting a
stream of abrading material, and a conveyor for
advancing objects to be cleaned through said
stream, said conveyor comprising means for sup-
porting -objects to be cleaned for movement
through said stream and for turning them about
in said stream, and means inciluding a recipro-
cating pusher operating.upon an object on said
supporting means for advancing the object along
said supporting means and through said stream.

6. In abrading apparatus for cleaning metal
castings, forgings and the like, in combination,

a centrifugal abrasive projector for projecting a

stream of abrading material, and a conveyor for
advancing objects to be cleaned through said
stream, said conveyor comprising movable means
for supporting objects to be cleaned in said
stream and for turning them about in said

stream, a pusher, means mounting said pusher:

for reciprocating movement into engagement
with objects on said supporting means to ad-
vance said objects therealong independently of
the movement of said supporting means, a con-
tinuously movable drive member, means period-
ically engaging said drive member with said
pusher for advancing said pusher and means for
retracting said pusher.

7. In abrading apparatus for cleanmg metal
castings, forgings and the like, in combination,
a centrifugal abrasive projector for projecting a
stream -of abrading material, means for gonvey-

ing objects in a line or file through sa1d ‘stream -

comprising an endless flexible membef; means
supporting said endless flexible member where-
by a flight thereof defines a generally trough-
shaped supporting surface, a rigid tubular vesti-
bule disposed substantially in alignment with
said flight of said endless flexible member and
having its end supported by and in driven rela-
tion with said endless flexible member, means
for effecting a traveling movement of said end-
less flexible member, and means positioned to en-
gage the rearmost object of the line or file and
exert an advancing force on substantially the
entire line or file for advancing said objects
along said vestibule and said supporting surface
independently of the traveling movement
thereof. : ‘

8. In abrading apparatus for cleaning metal
castings, forgings and the like, in combination,
a centrifugal abrasive projector for projecting
a stream of abrading material, means for con-
veying objects ih a line or file through said
stream, comprising an endless flexible member,
means supporting said endless flexible member
in inner and outer trough-shaped flights where-
by the inner flight defines a generally trough-
shaped supporting surface, a rigid tubular vesti-
bule disposed substantially in alignment with

the inner flight of said endless flexible mem-
‘ber ‘and cooperating therewith to maintain the

shape of the inner flight thereof, means for ef-
fecting a traveling movement of said endless

flexible member and rotation of said tubular

vestibule, and means positioned to engage the

- rearmost object of the line or file and exert an

%

advancing force on substantlally the entire line

9
or file for advancing sald objects along said ves-

tibule and sald supporting surface independently
of the traveling movement thereof.

9. In abrading apparatus for cleaning metal -

castings, forgings and the like, in combination,
means for projecting a plurality of divergent

streams of abrading material, said means com- °

prising a plurality of centrifugal abrasive pro-
jectors, and means for conveying through. said
streams objects to be cleaned, said conveying
means comprising an endless flexible member,
means supporting the same to define a generally
upwardly open, trough-shape supporting sur-
face, and means for advancing articles in a gen-
erally longitudinal direction along said support-
ing surface, said abrasive projectors being adapt-
ed to hurl against articles on said supporting
surface abrasive streams which are elongated in
the direction of travel of said articles and at
least’ certain of said abrasive projectors being
disposed on opposite sides of the longitudinal
center line "of said supporting surface inclined
in opposite lateral directions whereby the streams
hurled thereby extend through said opening and
sweep portions of said trough-shaped supporting
surface on opposite sides of the longitudinal cen-
ter line thereof respectively.

- 10. In abrading apparatus for cleaning metal
castings, forgings and the like, in combination,
means for projecting a plurality of divergent
streams of abrading material, said means com-
prising a plurality of centrifugal abrasive pro-
jectors, and means for conveying objects to he
cleaned through said streams, said conveying
means comprising an endless flexible member
mounted to define a generally upwardly open
trough-shape supporting surface, and means for
advancing articles in a generally longitudinal
direction along said supporting surface, said
abrasive projectors being adapted to hurl against

‘articles on said supporting surface abrasive

streams which are elongated in the direction of
travel of said articles and at least certain of said
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abrasive projectors being mounted on opposite

sides of the longitudinal center line of said sup-
porting surface and inclined in opposite direc-
tions whereby their streams are in generally op-
posed. relation longitudinally of the path of
movement of the objects and sweep portions of
said trough-shaped supporting surface on oppo-
site sides of the longitudinal center line thereof
respectively. .

11. In apparatus for abrasive cleaning of
metal castings, forgings and the like wherein a
series of workpieces is advanced along a support-

- ing member and through a fan-like stream of

abrading material, a spacer adapted to be dis-
posed for free movement on said supporting
member and between two successive workpieces
for spacing the same to permit abrading mate-
rial to impinge against the end surfaces of the
successive workpieces, said spacer comprising a
unitary, open, frame of rigid construction having
two opposite end portions adapted for contact
with the opposed ends of the successive work-
pieces and a side portion intermediate said end
portions shaped to engage the supporting surface

_and maintain said spacer substantially centered

with respect to said supporting surface as said
spacer is advanced therealong.

12. The method of cleaning metal castings,
forgmgs and the like which comprises, estab-
lishing a fan-like stream of abrading material,

- disposing a- plurality of workpieces in a line or

file and in force transmitting relation on a sup-
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‘porting surface, applying'an advancing force on

the endmost workpiece and in the direction of
the line or file whereby the force is transmitted
through the several workpieces to advance the
line or file through said stream, and turning all
of the workpieces in the line or flle whereby a
workpiece in the stream is turned about in the
stream to present the several surfaces of the said
workpiece to the abrading action of the stream.

13. The method of cleaning metal castings,

" forgings and the like which comprises, estab-
lishing a fan-like stream of abrading material,’

disposing a plurality of workpieces in a line or
file on' a- supporting surface, disposing & rigid
spacing member between at least certain of the
workpieces in said line or file whereby to space

- the opposed end surfaces thereof to thereby ex-

pose said end surfaces to the abrading action of
said stream, applying an advancing force on the

'go endmost workpiece and in the direction of the

o
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line or flle whereby the force is transmitted to
the several workpleces to advance the line or
file through said stream, and turning all of the
workpieces in the line or file whereby a work-
piece in-the stream is turned about in the stream
to present the several surfaces of the said work-
plece to the abrading action of the stream. '
14. In abrading apparatus for cleaning metal
castings, forgings, and the like, in combination,
means for establishing a stream of abrading ma-
terial, means including a conveyor for advancing

articles through said stream and a relatively

open spacer disposed between successive articles
on said conveyor for spacing said articles to per-
mit said stream to impinge against the adjacent

_surfaces of said articles; said spacer being adapt-

ed for relatively free movement on said con-
veyor. ’
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