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This inverntion relates to spparatvs for abra-
sive treatment of metal arti¢les, and more par-
_ticulariy to apparatus for Sleeming and treating
castings, forgings and similar metal articles ca-

§ pable of being rolied on & supporting surface or
surfaces.
- Aeccording to this invention, the metal article
to be cleaned or treated is given a rolling or
spinning movement, and Is simultaneously ad-
10 vanced In a lineal direction throtugh a stream
. of sbrastve particles. The abrasive particles are
projected with suitable velocity and in a suit-
ahle direction, preferably by a centrifugal abra-
sive projecting machine or wheel, to subject de-
15 sired portions of the surface of each article to be
treated to the abrasive effect of the stream of
particles. The gbrasive particles in the stream
. may be projected at various angles by the wheel,
so that, as the articles are moved through the
" pg abraslve stream, any desired, or all, portlons of
the surface of the articles, including exterior and
interlor surfaczs and the surfaces of projections
and depressions, are struck by the abrasive par-
ticles. : *
¢s Ina preferred embodiment of the invention, the
articles to be treated are supported on a suitable
conveyor comprising a plurality of substantially
parallel rells, each of which has & helical abut-
ment sdapted to bear against the peripheral por-
s0 tion or portion® of the article. Driving means
s provided for rotating the rolls, whereby the
articles supported upon the rolls are given a ro-
.tary movement, and, simultaneously, are ad-
wvanced in a lineal direction slong on the rolls.
35 An abrasive projector. preferably of the rotary
centrifugal type, 18 mounted in position te pro-
Ject a-stream of abrasive particles agsainst the
rotating articles to treat predetermined portions
of the surfaces of the arficles. Two rolis are
40 generzty sufficlent to properly rotate and linearly
advance most rollable articles, but if the article
{s not sufficiently symmetrical to remain upright
on the rolls, a suficient number of rolls is pro-
vided to engage the article at three or more spaced
4B Lortlons of the periphery to maintain 1t in & suit-
able position to be moved in the direction of its
axis of rotation. . s ‘
The Invention also provides a suitable mecha-
- pism whereby the articles to be treated can be
- 0 automatically supplied to and placed in engage-
ment with the conveyor in the proper position
and at the praper time for initiating rotation
and forwerd movement of the articles. Mecha-
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from the conveyor when they reach the discharge
end of a conveyor, '

Various other features and advaniages of the
Invention will be apparent in the following par-
ticulardescﬂptionmdn‘ommmeﬁnno!.
the accompanying drawings. ]

In the sccompenying drawings there is shown.
for the purpose of fllustration, apparatus suitable
for carrying out the process according to the
present invention, in which: :

Fig. 1 is & view showing a vertical, longitudival
section through one form of the apparatus;

. 'Fig. 2 is & front elevational view of the appa-
ratus; :

Fig. 3 is a rear clevational view of the zppa- 1§
ratus; : . ) .
Fig. 4 18 & view showing & horbuntsl section

taken along line 44 of Fig. 1; :
¥ig. 5 is a fragmentary view showing s trans-

verse vertical section taken along lne §—§ of 80

Fig. 1; o .

Tg. 6 is a fregmentary view showing & sec-
tion taken along llne §—F§ of Fig. 5;-

. Pg. 7 is a longitudinal cross-sectional view
taken through ancther form of apoaratus; 25

Fig. 8 is a transverse sectional view taken along
line 8—8 of Fig. 10; .

Fig. ¢ is s rear elevationsl view;  °

Fig. 10 i3 a horizontal sectional view taken
along the Ene 10—§8 of Fig. 7; .

Fig. 11 Is & fragmentary view showing & modi-
fled form of roll having two different articles
thereon for illustrating the operation of this type

of rofl; )
Pig. 12 is o diagrammatic side elevational view %

fllustrating the progress of an article through
the abrasive stream and the manner in which the
various surfaces are exposed o the stresm; and
g 18 is & diagrammatic front elevational view
corresponding to Fig. 13. 40
Referring now particularly to Figa 1 to 6, the
apparatus shown comprises a suitable supporting
tramework I, which serves to support the operat-
ing mechanism, s substantial portion of which 13
contained within & closed housing 2. Mounted &
on the top wall of the housing 2 is an shrasive
projector, preferably In the’form of an shrasive
throwing wheel 3, rotatably mounted on & shaft
4 journalled iy bearings § and driven from a
motor § through a driving belt 1. ' N )
Preferably, the wheel 3 15 of the rotary cen-
trifugal type having means for controlling the
direction of discharge of the thrown shrasive,
and may comprise & puir of spaced paraliel gide
_ plates 9 wmu?dimrmmm "ns
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1o which abrasive iz supplied by a relatively sta-

tlonary tubular control member and an impeller

~ §2 rotatable with the side plates I8, of the type

generully disciosed in Peik Patent No. 1,953,566,

4 The wheel 3 is adapted to project a stream of

abrasive g downwardly into the housing 2, which

stream spreads out fan-wise throughout approxi-

mately 80°, and baving a relatively elongated im-

- pingement pattern. The wheel 3, preferably, is

IO housed in a guard housing 18 having a suitably
shaped guard Iiner 14.

Abrasive 15 supplied from a supply hopper I8, ”

through a condult {6, having a control valve (T,
to & feed spout 18 from whence the abrasive is
15 supplied t{o the impeller (2. The impeller 12
throws the abrasive into the path of the hlades
Hl which project the abrasive at high velocity in
a stream having a predetermined shape and di-
reciion. Disposed within the housing 2 is a col-
28 lecting hopper |19 having a depending trough 20
In which is dispoged a conveyor screw 21 extend-
ing longitudinaily of the housing 2 and adapted
to transport abrasive from both ends of the
trough 20 toward the éentre thereof. A suit-
25 ghle deflector 22 may be disposed above the screw
21. A transverse trough 23 extends from the
centrez of the trough 28 to the side of the housing
2, and is provided with a conveyor screw 24
adapted to tn.nsport abrasive to a suitable ele-
8 wator 28.

‘The elevator 2§ msy have an endless belt 26
carrying a plurality of buckets 27, and may be
trained over upper and lower drums 28 and 29.
The elevator 25 is driven from a motor 30 driv-

33 Ing a belt 3, which in turn rotates a pulley 32
" connected to the drum 28, The drum 29 drives
a shaft 33 carrying a sprocket 34 having trained
thereover a chain 3§ driving a sprocket 36 car-
ried on the shaft 37 of the transverse conveyor
4 screw 24, Thus, upon energization of the motor
lO both the elevator and the transverse con-
weyor screw 24 are ocperated.

The shaft 37 carries a bevel gear 40 meshing
with a beve] gear 4 cerrfed on a shaft 42 jour-

45 maled in bearings 43. The shaft 42 drives a
sprocket 44 driving a chaln 48 which rotates a
sprocket 46 carried on the shaft 47 of the screw
::.. ‘Thus, the screw 21 is driven from the screw

28 Rotatably mounted within the housing 2 is a

- eonveyor constituted by a plurality of preferably
-spaced, substantislly paralle! rolls 50, each pro-
vided with a helical abutment means, as for ex-
ample the helical groove §i, the pitch of which

58 1s selected In accordance with certain dimenslons
of the articles to be treated, as will hereinafter
be explained. Each roll §0 is carried on a shaft
62 extending longitudinally of the housing 2 and
Joureslled in pillow blocks 53 mounted at the

8. ends of the support I. Each pillow block 53 has
a base portion 6 provided with a flared portion
88 slidable in and forming a dove-talled joint
with a grooved way B8 of a track member BT,
The track members 57 are supported on a beam

S5 8 carried on suitable portlions 59, 8§ of the sup-
poxt I,

Threaded oppositely thiough the base portifons
B4 of the pillow blocks 53, at each end of the
conveyor, is & screw 60 which 1is also threaded

70 through a stationary block 6) rigidly mounted
on the support . The screw 60 at the forward
Qeft-hand end as viewed in Fig. 1) end of the
sapport | is provided with a hand wheel 63, and
earries & bevel gear §4 meshing with a bevel

78 gear 68, carried on a shaft 68 journalled in bear-
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ings 61, The other end of the shaft 68 ot the
rear end of the support | (right-hand end es
viewed in Fig. 1) carries a similar 5 mesh-

ing of the rclis can be adjusted without disturb-
ing thelr parailel relationship.

The rolls 58 are driven from a motor 18 driz-
ing a pulley TI, preferably of the variable speed
type, over whlchhtra.lnedn belt T2, also trained
over a pulley 13 driving a speed reducing unit
14. The unit T4 drives a sprocket 18 which drivea

" & sprocket 76, through a chain 17. The sprocket

18 is carried on the end of the right-hand shaft
52 (a5 viewed In Fig. 2), and rotates the same
togetber with the roli 58. Each shaft 52 carries
a gear T8 adapted to mesh with a gear 80 cerrled
on a styb shaft 8§, rotatably supported in the
ends B2 of link members $3 which have their
other ends recelving and secured to the shafis
52, 'The supporting arrangement for the gear $§

- insures that it will be in mesh with the gears 18

throughout the entire range of adjustment of the

rolls 60, whereby the rotation of the shaft 52 by’

the sprocket 17 i1s transmitted through the gear
14, and the gear 80 to the zecond gear 19 to ro-
tate the second shaft §2 in the same direction as
the first shaft 52, It wili be seen that, upon ad-
Jjusting movement of the shafts §2, the gear 38

. will move vertically in a suitable manner o as
"to always be in engagement with both of the

gears 19, This arrangement permits the spacing
of the rolls to be adjusted to sccommodate read-
1y articles of various sizes.

A loeding vestibule 8§ {s mounted on an exten-
slon 91 of the housing 2 adjacent the forward end
of one side, and is closed by one or more fiexible
cirtains 82. The floor or platform 93 of the
vestibule projects Into the housing 2 to a point
well beyond the centre of the right-hand roil 52.
Disposed opposite the end of the vestibule 8 is 8

swing 95 comprising a pair of parallel arm por-

tions 86 supported from & portion §7 mounied on
a pivot 88 journalled in brackets 99. secured to
the housing 2. The arms §§ terminate in a seat
109 adapted to engage *the periphery of an arti-
cle to be treated, which, for the purposes of H-
lustration, is shown as & drum d, kaving spaced
fianiges ¢, and being a preliminary casting from
which brake drums are formed. Preferably, the
pitch of the groove 51 of each roll is equal to the
distance between the flanges e so that when the
drum d 1% disposed on the rolls, the flanges ¢ are
received in adjacent turns of the grooves.

The swing 95, when in the position shown in
Fig. 5, cooperates with the end of the floor 3 In
holding the drum & out of contact with the roils

58. ‘The free end of the swing 85 18 provided with - -

a roll (04 rotatable on & pin 102, and adapted to
be engaged by a cam 103 carried on a shaft 194
rotatable in a bracket i85. The shaft IM is
driven . from the shaft 52 by a sprocket IM, s
chain §07 and a sprocket {08, The cam l”pn!—
erebly is driven-at one-tenth the speed as the

rolls 50, and iz so adfusted that it permjtsthe

awiyfromtheendofthenaorll.thuspemﬂ-

ting the drums & to be Jowered onto the rolls §3»

-~
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aitions of adjustment of the rolls 58, 50. Refer-
ring to Figs. 2, 3 and 4, a member 130 is rigidly .
connected to the pillow biock 53 nearest the ves-
tibule 92 and Is Yinked to a lever 131 pivoted to
the support 1. The lever 131 is connected by &
© link 132, of. adfustable length to g frame 133
which latter is plvoted at one end to the support

1 and at the other end to the vestibule 80.
When the spacing of the rolls is varied, as will
occur when the hand wheel €3 is actuated, the
. frame 33 iz rocked mbout its lower pivot and
siides the vestibule in the zame direction as the
subjacent roll 68. The vestibule 98 may be locked
in paosition, when the sdjusiment is completed,

by & pin 138 extending through suitably placed

cpenings 13§ in the vestibule and corresponding
openings (not shown) in the portion %1,
Disposed adjacent to the rear ends of the ralls
B8 is a suitable chute (15 for receiving the drums
d as they pass from the ends of the rolls §§ and
directing the drums d to s discharge vestibule
§17 formed In the housing 2 and closed by one
or more fexible curtains [i8. Bpaced from the
ends of the rolls 50 is a deflector +19 having a
soft, resilient jacket 128 for assisting in directing

T thebrakedmmsllntothechutell.

The operation of the apparatus is as follows:
The motor § Is energized to rotate the wheel 3,
and abrasive 1s supplied to the wheel 3 from the
hopper 18, whereby the wheel projects a stresn:

40 of abrasive downwardly into the housing 1, and
between the rolls 80, in & stream having & sub-
“stantially elongated impingement pattern, which
may be of less width than the space between the
rolls 86, ‘The motor 28 is slso energized to re-

45 turn abrasive from the hopper 18 to the supply
hopper I8.

'Ihemotnrllnenergiud and rotates the rolis .
88 in a manncr which will be apparent from the
foregoing descripiion. A drum d, to be treated,

#0 1s disposed in the loading vestibule and impelled

© forwardly with sufficient force to roll it past the
end of the floor 93 and into engageinent with
_the seat 188, If desired, the finor 83 of the load-
ing vestibule may be inclined sufficiently to cause

‘#8 the drum d to roll therealong, due to the gravity.
As soon as the rolls 58 are in proper position te
receive the drum d, the swing 88 is retracted
andnﬂowsthedrumdtobelowemdontothemih

W,

80  The rims or fianges e of the drum ¢ s -
ceived In a small portion of two consecutive turns
of each greove B of each roll 88, whereby, as the

- rolls aohehs. e dnEn ¢ i eamend to rotate about

- - cvnouivEEREar i cxiv", and x
also urged forwardly slong in the housing 2. -

As the drum d enters the abrasive stream. &,
1t is struck by the abrasive particles a4 a prode~ -
termined angle, and as the drum d iz advancefl

1™ ‘through the stream it is rotated completfly, one
or more times, to expose all portions to the action

- of the abrasive stream. As the drum is moved -

. through the stream, it iz struck by sbrasive from
angles varying throughout a conzidersliis saugn,

_ioﬂurebymthenmdnhmmem.

dmuﬂmuﬂuumdmju-

Whu:thedrumdrmhutheendo!theronl
$0, 1t s forced therefrom and strikes the deflec- -
tor ¢ which directs it into the chute I8, which &
directs it into the dischsrge vestibule 1i7, from
which it cau be removed conveniently.

The apparatus so far described.is capable of
modification in order to render it more suitable

E‘E

’ for varying requirements. For. example, where 10

articles are to be treated which are symmetrical
sbout their principal axis, but unsymmetricat or
unbalanced about s second axis, an arrangement
may be provided wherehy sach articles are main-
tained in position for a movement along the 18
principal axis. An Hlustrative form of such ap-
paratus is shown in Figs. 7 to 10, to which refer-
ence now is made.

The apparatus may comprise a suitable sup-
porting framework 201 and a housing 202. Ex- 20
tending through the top wall of the housing is
one or wore abrasive projectors 203, generally
similar to the projector 8, above described. The
projectors 283 may be driver by a suitable motor
204, or motors, and may be enclosed in a housing 8
285 and fed from a hopper 206 through conduits
291, cocperating with each projector 203. Where
& plurality of projectors 203 are employed, pref-
erably, they wil! be arranged fo rotate in opposite
directions so that thelr sbrasive streams o, ¢ W
provide a total abrasive zone having a wide range
of angularity. Varlous other srrangements of
projectors may be made, according to the sizes
and shapes of the articles to be treated, or other
- gperating conditions, »

Disposed in the housing 202 is s hopper 210
in which is disposed a conveyor screw 211 car-
red on a shaft 212, journalled in central bear-
ings 218 and 213, the latter being protected by &
hood 204, A transverse trough 2i8 extends from g
the central portion of the hopper 218, and has
therein a conveyor screw 218 carried on a'shaft
211. 'The convevor screws 2§ and 218 are driven
frem m motor 218 driving a sprocket 228 which
¢rives a chain 221 rotating a sprocket 222 ecarried “
on the shaft 212. A sprocket 223 carried on the

shaft 2(2 drives a chain' 224 which rotates » .
procket 228 carried on a shaft 228 which drives
a bevel gear 221 meshing with a bevel gear 128
carried on and driving a sheft 217, Upon ener-
gization of the motor 28, the screw 211 is actu-
ated to foree abrasive toward the trough 215, and
the screw 21§ forces-the abrasive to an elevator
229 which elevates the gbrasive to the feed hop-
per 286, m'efmbxyinamannerslmﬂartothat“

above-described. j

Disposed lonsltudinnlly in the housing 202 iz &
pluraiity of spaced pargllel rolis 239, each hav-
ing a helical ahutment means such as & groove
231. In the fllustrative embodiment, four such g¢
rolls are sbown, but varfous numbers may be
used, according to varylng conditions of use,
two lower rolls are carrled on shafts 232 ex-
dlns’ throughout the housing 202 and jour-

fn pillow blocks 233 suitably mounted on @8
ts 238 and 239 on the ends of the housing
the two upper rolls 238 are carried on shafts
2 jonrnnned in pillow blocks 238-carried on the
upper hracket 235°, at the rear end of the houzing
and in bearings 238 supported by brackets 137 79
from the forward end of the housing 282.
Busrd plates 288 partially protect the driving
mechanizm at the rear end of the housing. °

-
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- ‘The rolls 238 are driven from a motor 268

which may be mounted on the top wall of the *




1282 and which drives the sprocket 244
s chain 242 rotating a sprocket 243 fixed

244 journalied in & bearing 248
the shafts 232 and 234.
ghaft 244 carries & gear 246 which meshes

ed on each of the shafts
Upon energization of the motor 46,

the stub shaft 244 is rotated and drives the gear

which rotates the gears 247 and the rolls

losding opening 248, which may be closed by
a flexible curtain 249, is provided &t the forward

and has depending flanges 23§ re-
pivot pins 252 carried by a piurality of
arms 253 rigidly earried on shafts 254 journalled
§n the housing 282. The arrangement of parallel

arms 253 and supporting shafis 264 provides a .

paraliel motion mechanism whereby the cradle
20 258 msay be moved rearwardly and downwardly
to a postifon parallel to the position shown in
g 7. ‘ .
The cradle 258 may have an upstanding arm
258, formed by a bifurcate upper end 257, and
#8 may have also a flange 268 at its forward end.
Thus, the eradle is ndapted to recelve and sup-
port & member having a gencrally circular shape

" and s hub-like portion. For the purpose of il-

* Iustretion, a brake drum casting ¢, baving a rim
90 r and a hub A is shown. The flange 258 I3
adapted to receive the periphery of the casting ¢
and abut the rim r, and. the bifurcate portion
251 tz adapted to receive the hub A.

The cradle 258 is actuated from one of the
ghafts 232 by a sprocket 270 driving a chain 271
rotating s sprocket 212 which is carried on and
drives a shaft 273 journalled in a bearing 274
and driving & speed reducer 215, mounted on a
suitable bracket 276 cxiried by the housing 202.
The speed reducer 21§ drives a shaft 271 which
carTles s cam 218 cooperating with a follower
278. The follower 218 has a head 280 slidable
in & way 284, and is connected to a link 282 piv-
otally connected to an arm 283 fixed on one of the
shafts 254. The arm 283 is normally urged for-~
watd by a spring 284 anchored to a fixed member
7885. When the shaft 232, to which the speed re-
ducer 275 is connected, is rotated, the cam 278 is
driven and causes the follower to be forced rear-
wardly, which rocks the sarm 283 and the shaft
254, and causes the arms 253 to move the cradle
* 258 rearwardly and downwardly into a -position
whereby & casting ¢ may be deposited thereon
through the opening 248. .

As the cam continues to rotate, it permits the
credle 250 to be moved forwardly and upwardly
by the spring 284 intod the position shown in Figs.
7 and 8. The shaft 232 is connected to the
cradle-actuating mechanism in such a way that
the casting ¢ is presented to the rolis 230 at the
proper time, 50 that corresponding portions of
the grooves 231 of the rolls 238 are brought into
position to receive the rim r of the casting ¢,
whereupon the Intter is caused to rotate about its
axis and to be advanced along on the rolis 230.
The ciadle 280 and assoclated mecuanism may
be designated as the loading mechanism.

’ An unkeding chute 280 is disposed adjacent
- . the rear end of the rolls 230, and a rotatable arm
70 28! is mounted on & shaft 252 adjacent the upper
end of the ciute 288. The arm 291 hss a flange
284 adapted to engage the forward end of a
casting ¢, and has an upstanding portion 281’
formed with a bifurcate end 293 sdapted to re-
¢ teive the hub of $he casting ¢. The arm 291 Is

housing 202, A loading cradle 280

' 9,154,849

through a sheft 138 journalied in a bracket 298
and driving & gear 287 which drives a suitahls
transfer mechanism 248 driving a gear 299 car-
ried on shaft 292. The arm 28} is driven at such
a speed that it is adapted to engage the casting ¢
Just as-the casting reaches the ends of the
rolls 238 and lifts the casting up onto the upper
end of the chute from whence it alides through
& discharge opening 308 closed by a flexible eur-
- tain 301. The arm 231 snd associated mech-

anism may be designated as the unloading mech-
anism.

The operstion of this embodiment of the inven.
tion is, in genersal, analogous to the operation of
the first form, and is as follows: The motors 14
are energized to drive the wheels 203 and project
the abrasive in sireams a. The motor 248 is en-
ergized to drive the rolls 224, the loading mecha~
nism and the unloading mechanism. The motor
219 is energized to drive the screws 211 and 218,
A casting ¢ is deposited upon the cradle 258 when
it is in its rearmost pesition, and the cradle 258
then carrles the casting ¢ upwardly and for-

wardly, and delivers it to the rolla 238. ‘The

grooves 231 engage the rim r, and the casing ¢
is rotated about its axis and advanced longitudi-
nsily along on the rolls 238, As the casting ¢
passes through the abrasive streams a, a, the
various portions of the surface are subjected to
the abresive effect of the streams and thoroughly
treated. When the casting reaches the end of
the rolis, it is removed by the unloading device
and deposited on the chute and removed from the
housing. - :

This Invention is capable of numerous modi-
fications and is in no way limited to the specific
apparatus shown or to the treatment of articles
having the specific shapes fllustrated. For ex-
ample, the abutment meansz on the rolls may be
modificd in various ways to accommodate articles
having variously sheped perimeters, and may take
the form of helical ridges or flanges rather than
grooves, Also, the grooves may be of sufficlent
size to accommodate the entire width of the pe-

" riphery of the article instead of & portion only.
The apparatus also ts capable of being operated
in combination with suitable automatic means
{for supplying articles to the apparatus and re-
moving them therefrom, whereby no manual op-
erations are required. :

" Referring to Fig. 11, a rol} 388 is shown having

a helical upstanding flange: 358 which serves as
s&n abutment for effecting movement of the ar-
ticles to be ireated. The flange 308 i3 adapied to
support &n article, zuch as the member k, and

cause movernent thereof by engagement with & .

.grooved or flanged portion I of the periphery. If
Sthe flange 306 is of suitable width, an article such
as the member m may be supported on the roll
« 305 between adjacent turns of the flange 386, and
» i3 moved by abutment between the flange 396 and
&{he end of the article m. )

10
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Referring now to Figs. 12 and 13, there is shown

diagrammatically how the present invention ef-
fectw 8 thorough treatment of the various sur-
faces of an article to be treated. ‘There Ls shown
an sbrasive projector 3 and a series of drums k
representir; wumerous of the successive positions
through which an article passes as it is advanced
through the stream g profected by the projector
3. For the purposes of iLastration, & drum %
is shown, similar to that shown in Flg. 11 and
having a peripheral or web portion w formed with

& plurality.of beads or corrugations I, a pair ofr_

(]
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i




‘18

30

at which the particles strike it gradually change
from an inclination on one aide of the vertical,
through the vertical, to an inclination on the
opposite side of the vertical. Thus the surfaces
of all projections and depressions in the web w, as
for exrmple the beaded portions [, are exposed
to the stream. : :

When the drum k passes beyond s position

.under the vertical portion of the stream, the par-

ticles begin to strixe it from the left and thus
strike the outer face of the left-hand flange 1.

- As the drum advances further, the stream enters

the drum from the left, and impinges on the in-
ner face of the right-hand rim, ‘Thus, when the
drum k pesses out of the stream, all of the
various surfeces will have been subjected to the
abrasive effects of the siream. -

A= will be seen from Fig. 13, the various circum-
ferentisl portions of the drum k pass through
the stream g guring the course of a single rota-
tios of the drum k. Hence, an article can be
effectively treated, even though the stream may

_ be of considerably less width than the diameter of

the article treated. Deépending upon the rate of
sdvance h the streamn with respect ta the
rate of on of the article, a Yery Dnarrnow

" ptream may be used. The width and spread of

53

the stream. preferably, will be selected suitably
tn- sctordance with the size and shape of the
articles t6 be treated and other operaiing con-
ditions. - :

From the foregoing it will be seen that the
present invention provides s convenlént and

satisfactory epparatus for cleaning, hardeéning,
finishing or otherwise treating articles abrasively,
and is especially adapted for the treatment of

_articles having peripheries of such shape that

6Q
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tie articles conventently can be yolled on a sup-
porting surface. The invention also provides
satisfactory means for treating all portions of
the surface of 'articles having projections, re-
cesses, or other hrregularities, and permits the
treatment of articies of such shape and size that
Mmotomveﬂenmbemmnhmhm
While certain novel features of the invention
have been disclosed and are pointed out in the
annexed ciaims, it will be understood that various
omissions, substitutions and changes msy be
made by those skilled in the art without depart-
ing from the spirit of the invention.

What is claimed is: :

generally

transverse to the axis-of rolation of sald wheel

and generally parallel to the longitudinal axis

of said impingement pettern, said spaced sriicle

supporiliny elements being out of the range of
direct fire of said abrasive stream. )

2. A machine for blast cleaning hollow metal-

" He articles ncluding, & pair of substantially par-

allel rolls for supporting the articles to' be
, treated, & helical abutment on at least one of sald
rolls adapted to engage the articles to be treated,
means for rotating at least one of said rolls to
effect comhined rotation of the article and for-
ward movement of the article in the direction of
its axis of rotation, an abrasive throwing wheel
* having its axis of rotation extending In a direc-
tion generally transverse to the direction of for-
ward movement of the article to be cleaned, said
wheel being operative to project a fan-shaped
stream of abrasive having an elongated impinge-
ment pattern against the exterior and interlor
portious of said article while the same is being

moved forwardly whereby to effect interior and

exterior cleaning of the article during its passage
through sald siream, the longitudinal axis of
sald impingement pattern extending generally
parallel to and between the longitudinal axis of
said rolls. :

3. A machine for bhlast cleaning metallic
articles including in combination, an articie con-
veyor, article-engaging means associated with
sald conveyor for imparting a combined rotary
and forward movement to the article to be
cleaned, means for driving sald article conveyor,
Josding mechanism including article supporting
means. and means for manipulating sald articla

supporting means in synchronism with the move- .

ment of said conveyor for automatically placing
the ariicle in position to oe engaged by sald en-
gaging means, and an zbrasive throwing wheel
for projecting-an abrasive stream againsi the
article on sald conveyor. ‘

4. A machine for blast cleaning roflable metal-
He articles including in combination, an ahrasive
throwing wheel ocperative to throw a fan-shaped
stream of abrasive particles, and an apparatus
for conveying the rollable articles in & direction
generally transverse to the axis of rotation of
said wheel, sald apperatus inclvding a rotatable
member for supporting the }olinble articles to be
clennted, & helical articie-engsging abutment on
said rotstable member, mezns for rotating sald
member to produce combined rotation of the

articles in gald stream snd forward movement of
sald articles through zald stream, and mesns for

feeding said articles to said member in accord-
ance with the predetermined position of said

‘5. A machine for blast cleaning rollable metal-
He articles including in combination, an abrasive
throwing wheel operative to throw a' fan-shaped
stream’ of abrasive particles, and an apparatus
for conveying rollable articles in a direction gen-
erally transverse to the axis of rotation of sald
wheel, sald apparsatus inchiding a rotatable mem-
ber for supporting the articles to be cleaned, &
helical article-engaging abutment on said rotat-
able member, means for rotating szid -member

" to produce combined rotation of the articles in -

sald stream and forwsrd movement of the ariisles
through said stream, and mesns for feeding said
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predefermined position of ‘said sbutment, satd

means including s pivoted lever for retaining said

articles out of engagement with said rotatable
;- member. and cam means driven in synchronism

pivoted lever to cause said articles to be deposited

wpon sald rotatable member when sald abutment

_Is n a predetermined position relative to sald
ariicle, -

10 6. A machine for biast cleaning rollable metal-
Ne ecastings, forgings and Hke metallic articles
Including in combination, an abrasive throwing
wheel operative t{o throw & fan-shaped stream
of abrasive particles having a gensrally elongated

18 Impingement pattern, and an spparatus for con-
veying the rollable articles through sald stream
In a direction generally transverse to the axis
of rotation of sald wheel, said apparatus {nciud-
ing a plurality of spaced generally parallel con-

2% veying rolls, and means for rotating salid rols
smultanecusly, the longitudinal axis of said im-

" pingement paitern extending generally between,
the longitudinal axis of said rolls, satd rolls belng
spaced generally outside of the impingement pat-

86 tern defined by the thrown abrasive. :

7. In a mechine for cleaning rollable metsallic
articles including In cermbimstion, an abrasive
throwing wheel operative fo throw a fan-shaped
stream of abrasive particles, and an apparatus

30 for conveying the rollable articles through said
stream in a direction generally transverse to the
axis of rotation of said wheel, said apparatus in-
_cluding & plurality of parallel conveylng rolls, a
driving member operstively connected to each

35 of said rolls, & transmission member engaging
all of said driving members, means for varying
the apacing of sald rolis, end links connected at
one end to said rolle and at the other end to sald
transmission member for retsining said transmis-

48 sion member In engagement with said driving
members in ell positions of said rolls,

8. A machine for blast cleaning rollable metal-
Hc articles including in combination, a plurality
of substantially parallel rolls adapted to engage

45 A Jeast th e spaced substantially co-planar por-
tHons of whe periphery of the rollable article to
be cleaned to support the article in a predeter-
mined position reletive to said rolls, mesns on at

- least one of said roils for effecting combined rota-

_ g9 $lon and forward movement of said article, and

an asbrasivg throwing wheel for projecting a

" stream of abrasive having s generzlly elongated

Impingement pattern against the article sup-

ported by seid rolls, the longitudinal axia of said

55 Impingement paitern extending generally be-
tmn the longitudinal axis of said rolls.

$. A machine for blast cleaning hollow metal-
Be art!cles including in combination, an abrasive
projecior of the rotary centrifugal type having

40 means for controlling the direction of projection
of the abrasive and operative to project a-fan-
shaped stream of abrasive particles having vari-
ous portions diverging outwardly from sald pro-
Jector and defining a generally elongsted im-

43 pingement pattern, spaced means for advancing
an article to be cleaned through sald stream, and
means for rolating sald article about an axis ex-
tending in the general direction of advance move-
ment of the article and in a direction generally

© 7% ttansverse to the axis of rotation of said projec- -

_ tor to expose side wall, end wall £nd interior wal)

mheaottbeuﬂcletotheuhndingeﬂectsof -

hmmehnﬂhmmdm impinge-

8 with said rotatable member for actuating said .

2,154,843

. 10. A machine for blast wlasming metallie
Arl:lctes including in combinetion, an abrasive.
throwing wheel for projecting a fan-shaped
stream of abrasive having a longitudinally ex-
tending impingement patiern, sald stream fan- §
ning outwardly along the longitudinal sxis of
said impingement pattern, and spaced means for
imparting & combined forward and rotary move-
ment to the article, the forward movement of

said article being in the general direction of the 18 -

longitudinal axis of said impingement pattern,
the longitudinal exis of said impingement patiern
extending generally between sald spaced mesns

11. A machine for blast cleaning metallie

- articles including in combination, a rotary abma- 1§

sive projector having means for controlling the
direction of flight of the abrasive to deflne a fan~
shaped abrasive stream having portions diverging
gutwardly and defining a generally elongated
impingement pattern, means for advancing the 38
article to be cleaned successively through the
divergent portions of the abrasive stream, and
spaced mesns including a member rolatable
about an axis extending in the general direction

of forward movement of sald article for rotating % )

the said article in the stream whereby side and
end wall sections of the article are Impinged Ty
the abrasive during the paseage of the artic’e
through the abrasive stream, the longltudins'

axi3 of said impingement pattern extending gen- W '

erally between sald spaced means. .
12. Apparatus for cleaning metallic castings,
forgings and Hke metallic articles including, an
abrasive throwing wheel, rotatable members for
supporting the article to be cleaned, hellcal means 38
associated with sald rotatable members for im-
parting a translatory movement to the article
during rotation through said stream, an article -
supporting element, and means synchronized
with the rotating movement of said rotatable 45
members for actuating sald supporting element

- to place the article in gripping enzagement with

said helical means,
13. ‘Apparetus for cleaning metallic castings,

forgings and like metallic articles including, sn o5

abrasive throwing wheel adapted to project &
fan-gshaped stream of abrasive, screw mesans for
advancing the article to be cleaned Jongitudinally
through said fan-shaped stream and simultane-

ously to rotate the article in sald stream, sn g9

article supporting element, and means synchro-
nized with the rotating movement of said screw
means for actuating sald supporting element to
place the article in operative enfiagement there-
with.

14. Apparatus for cleaning metallic castings,
forgings and like metallic articles including, an
abrasive throwing wheel adapted to project a fan-
shaped stream of abrasive having a generally
elongated Impingement pattern, and spaced con~ 89
veyor means for sdvancing the article to be
cléeaned longitudinally through sald fan-shaped
stream In a direction transverse to the axis of
rotation of said wheel while simultanecusly rolat-
ing the article in said stream whereby both side o8
and end wall portlons of sald article will be
cleaned by the impinging effect of the abrasive
during the passage of the article through the
stream, the longl al axis of sald impingement
pattern extending generslly parallel to and be- ™
tween said spaced conveyor means,

15. A machine for blast cleaning metallic -
articles . including in combination, an abrasive
throwing wheel operative to project a fan-shaped
stream of abrasive particles, & conveyor -{or ad-

L i i
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vancing the srticle to be clearied thiough ssid
stream, and means for removing the article from
sald conveyor, sald means including & pivoted
arm adapted to engage the articie and lift the
[ nmrmmnidmvw snd means for actu-
ating sald arm,
lG.Amschlnefnrbhsthunincmwmetal-
He articles including in combination, an abrasive
projector operative to throw a siream: of abrasive
. 10 particles at blasting velocities, a conveyor for ad-
vancing the ariicle {0 be cleaned through said
stream, means for lfting said article from the
cohveyor and tilting the article to permit the
abrasive deposited in the hollow article to be dis-
15 charged therefrom, an abrasive hopper beneath
sald lfting and tiliing means, and means for
actuating said lifting and Hiting means,
17. A machine for blast c.lgunlnl metallic

articles nchnding in’ combination, sn abrasive
projecior operstive to throw a siream of abrasive
particies at blasting velocities, s conveyor for
advancing the atticle to be cleaned through sald
stream, means associated with said conveyor for
‘engaging the artic}s, and means for feeding the
article to said conveyor in accordance with the
predetermined position of sald engaging means,

said article-feeding means including a pivoted -

lever for maintaining said article out of engage-
ment with sald article-engaging mesns, and a
cam driven in synchronizsm with sald conveyor
for actusting sald pivoted lever to .cause said

‘article to be deposited upon said conveyor when
ssid engaging means is in a predetermined posi- 15

tion relative to sald article,
CHARLES H. HAMMEYL,
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