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This invention relates to apparatus for surface
treating metal articles.

The invention relates particularly to apparatus
for cleaning, hardening, roughening or otherwise
treating the surface of metal sheets, billets and
other metal articles by the abrasive effect of a
stream of abraslve particles projected against
such surfaces at relatively high velocities.

In the abrasive-treating of the surfaces of
metal articles, I propose to employ one or more
rotary abrasive-throwing wheels, so mounted that
the wheels may be easily manipulated so that
the thrown abrasive will most effectively and ad-
vantageously attack the work. The apparatus
herein described can be economically and effec-
tively used in various treating operations, such as
cleaning, hardening and roughening metallie
sheets, billets and other hard objects.

‘Where a rotary wheel is employed, it is desirabie
that the wheel and associated apparatus for han-
dling the articles to be treated be so designed as
to be compact and rugeed, anc permit the obtain-
Ing of the maximum utilization of iqe wheel or
wheels, and at the same time permit consi-lerable
fexibiifly in the operation thereof, so that i.rticles
;af ;iarious sizes may be treated in a single instal~
atloa.

In gpparatus of the class to which this inven-
Hon relates, it Is especially desirable that the
abrasive-throwing wheels be disposed along the
path of travel of the articles aiong & production
line so that all of the surfaces of the articles may
be ireated in the course of a single trip through

the :.oparatus, thus permitting maxtimum speed of

:peration and maximum efficlency of the appara-
‘us- .

Ancther deslderatum of this class of apparatus
is that the apparatus should be adaptable to oper-
ate with maximum efficlency upon sheets, billets
or the like of various sizes, with sirople adjust-
ment, whereby a minimum amount of apparatus
may be employed In a mill producing a large
variety of sizes of articles,

‘The present Invention concerns apparatus com-
prising a conveyor for transporting articles such
&s sheets and billets along a predeterrmined path,
and a plurality of abrasive-throwing wheels
mounted adjacent the conveying means in posi-
tions to project the abrasive sgainst all surfaces
of the sheets or billets.

Ancther feature of the invention is the provi-
sion of suitable mounting means for the wheels,
whereby they may he adjustably positioned to
change the positions of the abrosive streams rela-
tive to the respective surfaces of the articles to be

(CL 51—9)

treated, thus permitting maximum utilization of
the abrasive streams projected by the wheels.

Another feature of the invention is the provi-
slon, in one embodiment of the invention, of an
arrangement of a plurality of wheels s¢ arranged
that a minimum number of wheels are adapted to
treat a plurality of sheets or billets.

Various other features and advantages of the
invention will be apparent from the following
particular description and from an inspection of
the accompanying drawings, wherein:

_Fig. 1 is a top plan view of an apparatus con-
structed according to the invention;

Fig. 2 is a side elevational view of the apparatus
in Fig. 1;

Fig, 3 is an enlarged vertical cross-section,
taken along the line 3—3 of Fig. 2;

Fig. 4 Is a vertlcal section taken along line 4—4
of Fig, 3;

Fig. 5 is a top plan view of a portion of the ap-
paratus shown in Fig, 4;

Fig. 6 is a horizontal cross-sectional view taken
along the line 6—8 of Fig. 4;

Fig. 7 i1s an enlarged vertical cross-sectional
view of the abrasive throwing wheel, this view be-
ing taken along the line T—T of Fig. 3;

Fig. 8 is a diagrammatic view of the apparatus,
{ilustrating the manner in which the wheels may
be arranged when relatively wide siicecs are to be
cleaned;

Fig. ¢ is a diagrammatic side elevational view
of the apparatus shown in Fig, 8;

Fig. 10 is a diagrammatic vertical cross-seec-
tional view of an apparatus showing an arrange-
ment of wheels for simultaneously treating the
face and the edges of a sheet or plate; and

Fig. 11 is a fragmentary view, partially in cross-
section, of another device for cleaning tne edges
of sheets or billets.

In the drawings accompanying and forming
part of this specification, cer:ain specific dis-
closure of the invention is made for purposes of
explanation, but it will be understood that the de-

" tails may be modified in various respects without

departure from the broad aspect of the invention.

The apparatus illustrated in Figs. 1 to 6, inclu-
sive, shows a conveyor C adapted to transport
horizontally a pair of sheets or billets ) and Sa
past two spaced abrasive wheel assembiles W,
each consisting of three wheels 50, 50 and 258
(Fig. 4), adapted to project streams of abrasive
agalnst both sides of both of the spaced sheets
and past a plurality of spaced.edge-treating
mechanisms V, each having a wheel 350 adapted
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to project a stresm of abrasive against the edges
of the sheets.

Referring fo Figs. 1 gend 2, the conveyor C
comprises a side frame i having supporting legs

5 3 and 4, and a somewhat sirailar parallel side

frame 2 having supporting legs § and 6. Jour-

nalled in spaced bearings © and 1, supported by

the side frames 1 and 2, are upper and lower sets

of supporting rolls 8 and 18, which constitute

10 upper and lower ~onveyors for supporting sheets
(Indicated at 8: and Sa2).

The driving arrangement comprises upjer and
Iower pinch rolls & and (0, supported in hearings
it and 12 supported by the end portions of the

18 sicc frames | and 2, The upper and lower sta-~
tionary pinch rolls 8 and i06 cooperaie with mov-
able pinch rolls 13 and 14, rotatably mounted
in bearing blocks 15 and (6, slidable in the side
frames and urged apart hy a spring 19 to move

20 the rolls 13 and (4 toward their respective co-
operating upper and lower stationary rolls 8 and
10 to constitute means for advancing the sheets
81 and S2. The upper and lower stationary rolls
8 and (0 are rotsied by a suitable driving means

28 (not shown). .

The wheel e3s217bly W is carried on a vertical
standard 20 secured in a suitable base 21 (see
Figs, 3-7). Eupporied on the standard 20, at
a point between the levels of the upper and lower

30 sets of rolls 8 ing 18, is a sleeve 22 having a se-
curing pin 23 extending therethrough and engag-
ing the standard 20 to fixedly retain the sleeve
in adjusted position. Formed integral with the
sleeve 22 is a horizontally extending bracket 24

35 having dove-tailed grooves 25 formed in its top
surface, and receiving a table 2§ having corre-
sponding dove-tailed arcuate edges. Supported

» on the table 26 i3 2 motor 80 having a shaft 31
which carries a puiley 32 driving a inultiple beit

40 33 tralned over a puliey 234 carried on a shafi 35.
The shaft 35 Is journnlled in bearings 36 and 317
formed integral wiz: the brackets 38 and 39
supported on the upj-=r surface of the table 28.
Mounted on the shaft 35 is an abrasive-throwing

46 wheel 60 which will be described more in detail
hereinafter,

An adjusting arrangement 49, for positioning
the table 26 on the supporting bracket 24, com-
prises an arcuaie rack 41 iormed on the lower

o surface of the table 26, with which meshes a pin-
fon 42 carried on a shaft 43, which is journalled
in bearings 44 and 45 formed integral with the
brdcket 24.

A hand wheel 46 is secured o the end of the

55 shaft 45 for rotating the same to rotate the pin-
fon 42, and thus slide the table 26 angularly
about the bracket 24, in a manner which will be
apparent, to thus swing the wheel 50 angularly

. about a vertica] pivot passing centrally of the

60 wheel :

The wheel 50 (Figs. 3 and 7) comprises a hub

portfon 51 supporting spaced, parallel, side plates .

52 and 53 of disc form, secured in spaced relation
by spacing studs 54, and having securec there-
a5 between a plurality of radially-extending abra-
sive projecting blades §5, which extend from the
periphery of the plates 52 and 53 to a point
inwardiy short of the axis of the plates 52 and 53
to define a central space. Also secured to the
10 hub 51 is an impeller 56 having a plurality of
radislly-extending impelling vanes 57 terminat-
ing short of the inmer ends of the blades §%. .
. Interposed hetween the outer ends of the im-
pelling vanes §T1 and the inner ends of the blades
75 53, Is a relaavely stationary cylindrical controt

cage §8, which may comprise an outer cylindrieal
member §% and an inner cylindrical member 68,
which control cage $8 s mounted by suitable
means (not shown), and does not rotate with the
several members carried by the hub 8§i. The 3
outer cylinder 59 is provided with substantially
diametrically opposite abrasive discharge open-
ings 61 and 62 In the tubular side wall therect,
each extending s substantial distance circumfer-
entially, and the Inner cylinder 68 is provided 10
with diametrically opposite abrasive discharge
openings 63 and 64 adapted (o register with the
openings 61 and 62, but which do not extend
as great a distance circumferentially as the open-

ings §i and 62. 15

The cylinders §9 and 60 are provided with
individual supporting membhers 65 and €6, where-
by the cylinders may be rotated relatively to one
another to close either one or the cther, or both,
of the outlets defined by the openings &1 and 83 go
and openings %4 and 65, respectively.

A sultable feed pipe 67 iIs mounted adjacent
the control cage §8, and iz adapted to supply abra-
sive to the interlor of the control cage 58, wherein
the abrasive is engaged by the blades 57 of the o
impelter §6, and thrown out through the openings
8! and 83, and also through the openings 62 and
64, when the cylinders 59 are in the position of
adjustment shown in Figs. 3 and 7.

It will ncw be seen that, when the motor 38 30
is energized, the shaft 8§ will be rotated and will
rotate the assembly constituted by the hub 5i,
the side plates 52 and 53 and the blades 5§ and
the impeller 56, If abrasive 15 fed through the
Inlet pipe 81, the impeller vanes 57 will throw gp
the abrasive out through the upper and lower
outlets, above-described, to provide upper and
lower streams of zbrasive (indicated respectively
by @ and b In Fig. T7), impinging against the
sheets S, and S;, respecilvely. 40

If the outer cylinder as shown In Figure 3 is
rotated In a clockwise direction relative to the
inner cylinder through an angle of approximately
45°, the upper cutlet will he closed and the lower
outlet will remain open, taereby preventing the 4§
abrasive from being thrcwn outwardly, and only
the stream b will be projected. On the other
hand, if the outer cylinder is rotated in a coun-
terclockwise direction 45° from the position shown
in Fig. 3, the lower outlet will be closed and the go
upper outlet will remain open, thereby discop-
tinuing the lower stream of abrasive b, and per-
mitting the upper stream to coniinue. If the
outer cylinder i3 moved approximately 75° {n
either direction relative to the inter cylinder, 55
both streams will be closed off and no abrasive
will be projected by the wheel.

The upper wheel {560 is also supported for
pivotal adjustment relative to a vertical axis
through the wheel. Mounted on the standard o
20, above the sleeve 22, is & sleeve 78 which may
be Jocked into any desired position of adjust-
ment by a pin 1{ extending through the sleeve
10 and into & suitable opening in the standard
20. The sleeve 19 is formed integral with a hori- 65
zontal arm T2, at the free end of which is formed
& bearing 73 and a rotatable stub shaft 14, on
the lower end of which is carried a sleeve 785.
Formed integral with the sleeve 15 is & horizon-
tally-extenuing bracket 16 having an offset 70
arcuate arm 11, the free end of which is slidable
on a supporting brackst T8 formed integral with
the sleeve T0. A supporting plate 78 is secured
to the bracket 76 and the arm 11, and carries a
motior 80 driving a shaft 81, on whick is carried 75
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& pulley 82, which in turn drives & multiple belt
83, trained over a second pulley 84 carried on a
horizontal shaft 85, The shaflf 8% is journalled
in bearings 86 and 81 supported from triangular
brackets 38 and 89, depending from the bracket
16 and the supporting plate 18, respectively.

Carried on the outer end of the shaft 85 is a
wheel 158, which may be similar to the whee! §0,
previously described, or the wheel may be similar
to the wheel 210z illustrated in Figure 10 here-
after described. The wheel 150 is adapted to
project the stream of abrasive ¢ downwardly
against the surface of the sheet S: when the
motor 80 is energized. Where a wheel having a
double-cylinder control cage, such as that dis-
closed in Fig. 7, is employed, the control cage
will be adjusted so that the upper outlet will be
closed; and, if desired, a wheel having a single-
cylinder control cage may be substituted.

Attached to the arcuate arm 11 is an arcuate
rack 90, which meshes with a pinion 91 carried
on a stub shaft 92 journsalled in a bearing 93,
which is formed integral with the sleeve 7. The
hand wheel 84, fixed on the shaft 92, permits ro-
tation of the pinion 91 to effect angular move-
ment of the rack 90 and to slide the arcuate arm
17 slong on the supporting bracket 78. 'This
movement of the arm 771 effects corresponding
angular movement of the bracket 76, and the
wheel 159 is moved angularly about a pivot pass-
ing vertically about the center of the wheel.

The lower wheel 258 may be supported in a
manner similar to either of the wheels 50 or 158,
but for the purpose of illustration a third type
of supporting arrangement is disclosed.

Supported on the standard 20 below the level
of the bottom sheet Sz, is a sleeve 180 adjustably
secuved in fixed position by & pin 101, which
slecve 109 has a table 182 formed integral there-
with. At the outer end of the table 102, is a
bearing 103 in which is journalled a rotatable
stur shaft 104 carrying a collar portion 105
formed integral with a table {68. The table 106
has a depending flange 187 adapted to engage
the arcuate edge of the table §02 for gulding
the table 106 fo- pivotal movement on the table
192.

Supported on the table 102 is a plate (08 on
which is mounted a motor 110 driving a shaft
111 which carries a pulley 142, which in turn
carries a multiple belt | {3 trained over a second
puliecy 114 carried on a horizontal shaft #i5.
The horizontal shaft (5 is rotatably mounted on
bearings (i$ and 1¢T supported on triangular
brackets (18 and 119, respectively, and carries a
wheel 250 which is similar to the wheel 50 de-
scribed in detail in the foregoing specification.

Where a wheel having a double-cylinder con-
trol! cage is employed, the upper opening only
will bz opened, whereby a stream of abrasive d
is projected only in an upward direction against
the lower surface of the sheet Sz carried by the
rolls 18.

Formed on the lower surface of the table 108
is an arcuate rack 115, with which meshes a
pinfon 128 carried on ~ pin 127 journalled in &
suitable bearing (not shown) in the table (02.
A suitable crank 130 is connected to the shaft 127
for rotating the pinion to move the table 1C§
angularly about the pivot provided by the stub
shaft 104.

Prom the forege ng it will be seen that each
of the three wheels 58, 150 and 250 may be an-
gularly adjusted rbout a pivot passing vertically
through the center of the wheel, and thus each

of the wheels may be moved {0 any one of 2 num-
ber of positions between the positions Indicated
in full lines and in broken lnes, respectively, in
Fig. 5.

When the wheel is in a position such that its
axis of rotation les in a direction extending par-
allel to the direction of movement of a sheet on
the conveyor. the impingement pattern of the
stream of abrasive projected against a sheet on
the conveyor has a maximum dimension trans-
versely of the sheet. When the wheel is moved
to other positions of adjustment, wherein the
axis of rotation of the wheel extends at an angle
to the direction of trave} of the sheet, the trans-
verse limits of the impingement pattern, relative
to the sheet on the conveyor, are considerably
closer together than when the wheel is In the
other position of adjustment. Thus the trans-
verse limits of the impingement pattern may he
varied to coincide with the side margin sheets
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of widths varying from a width substantially .

equal to that of the sheet shown in full lines in -

Fig. 5, to that of a sheet having a width equal
to that indicated in broken lines.

For the purposes of illustration, the shape and
dimensions of the impingement pattern have
been assumed to be substantially that of the area
of an axial cross-section of the wheel, but it will
be understood that the shape and dimensions of
the pattern varies with the peripheral length of
the discharge outlet in the control cage 58, and
that this pattern need nol necessarily coincide
with the cross-sectional area of the wheel.

It further will be noted that the three wheels
59, 150 and 250 ere disposed in vertical alignment
substantially in a plane passing intermediate two
sets of rolls 8 and 18, and thus the wheels 50 and
250 rroject their respective streams of abrasive ¢
and d against the upper and lower sheets S, and
82 respectively through the space between the
roils & and I8, and none of the abrasive is pro-
Jected against the rolls. Also, because of this
pcsitioning of the wheels, if the wheels 50 and 158
should, for any reason, be operated during the
time when no sheets are disposed cn the rolls, the

‘'abrasive streams projected downwardly from

these wheels would not impinge upon these rolls.
Because of this arrangement of the wheels, there
is little or no tendency for the rolls to be worn
away by the ahrasive streams.

The arrangement of the wheels in vertical
alignment ensures that an equal force, due to the
abrasive, is applied simuitaneously to the upper
and lower faces of the sheets. Hence, there is no
tendency for the sheets to buckle due to the force
arplied thereto by the stream of abrasive.

The sleeves 22, 70 and 100, which support the
wheels 50, 150 and 250 on the standard 20, are
constructed to be hoth slidable and rotatable on
the standsrd when their respective locking pins
23, Ti and (¢} are withdrawn. Thus, the wheels
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may be individualiy swung out ¢f operative posi~ -

tion for the purpose of adjustment or repair.
Furthermore, if desired, the height of any indi-
vidual wheels relative to the conveyor may be ad-
jusied by suitable adjustment of the respective
sleeve on the standard. For the purpose of ad-
Justment of the wheels, relative to the standard,
suitable openings 204 as shown more particularly
in Figs. 5 and 6 may be provided in the standard.
Furthermore, other types of securing means for
locking the sleeves in the desired positions on
the standard may be provided, as will be under-
stood by those skilled in the art, .

As set forth above, any desired numisr of wheel
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assemblies may be provided as are found neces-
sary to suitably clean the sheets passing through
the .apparatus, snd within the present embodi-
ment two such assemblles, W1 and Wz, are shown,
hoth of which preferably are identical in con-
struction.

The edge-treating wheel assembly V comprises
& bracket 151 secured on the side frame | and
supporting a horizontally-disposed wheel 350 and
8 driving motor 152 suitably connected to the
wheel 350; a feed conduit 153 is supported adja-
cent the wheel 350 for supplying abrasive thereto.

A wheel assembly 350 is provided adjacent each
side of both upper and lower rolls 8 and 18 in
position te project a stream of abraslve horizon-
tally against the edges of the sheets S: and Sa
supportied by the conveyor C to thereby treat the
edges of these sheets as the sheets are moved past
the level of the wheels. A sufficient number of
whee!l assemblies is provided adjacent each edge
of the sheets so that the surface of the edge is
subjected to the impinging action of a stream of
abrasive for a sufficient period to thoroughly treat
it.

A suitable housing or housings (not shown)
may be provided for inclosing the wheel assem-
blies. Preferably an individual housing is pro-
vided for each assembly with suitable arrange-
ment being made for perm:tting the passage
therethrough of the sheets and for collecting the
spent abrasive.

Also, a suitable arrangement may be provided
for supplying abrasive to the several [eed con-
duits, which may take the form of a flexible con-
duit or adjustably mounted, rigid conduit.

It is also within the contemplation of the inven-
tion to provide for treating bars and other shapes
nf elongated metal articles in addition to sheets.
Such articles may be treated by the apparatus
disclesed with suitable modifications in the con-
veyor rolls and the pinch rolls, so that the articles
will he securely positioned in the pbroper position
to receive the stream of abrasive.

Where it 1s desired to treat sheets of such
widths that it is impractical to employ a wheel
having an impingement pattern long enough to
extend laterally the entire width of the sheet,
another arrangement of wheels may be made so
that the sheet may be treated in a single trip
through the apparatus. Such an arrangement
is shown diagrammatically in Figs. 8 and 9,
wherein a plurality of spaced rolls 280 are ar-
ranged to support a sheet S3 having & width sev-
eral times the width of the impingement pattern
Disposed above
the roils 200 are three ahrasive-throwing whez:ls
201, 202 and 203 which are arranged in echelon,
being stazgered longitudinally and transversely
of the sheet S3 supported on the conveyor.

The wheels 20, 202 and 207 are dispesed angu-
iarly with respect to the shee. S3 in such a man-
ner that the abrasive stream projected by each
wheel Impinges against one-taird of the surface
of the shzet, the two outer wheels 281 and 203
each thus treating the marginal outer third f
the sheet, and the central wheel 202 t{reating the
center third of the sheet.

Preferably a second set of wheels (not shown)
is prov .ded be.ow the sheet and disposed similarly
to the wheels 21, 32 and 203 (shown), for the
purpose of tresing the lower surface of the
sheet simultaneously with the {reatment of the
upper surfacz, thus providing fer & complete
treatment of the sheet in a single trip through
the apparaius.

In Flg. 10 is shown an arrangement by which
one surface and the edges of & sheet may be
treated simultaneousty by the use of two wheels.
The wheels 2i0a and 210b each consists of &
pair of side plates 211 carrying radially-extend-
ing blades 212 and a rotatable impelier 213, hav-
Ing impeller vanes 214 and a stationary control
cage 215 disposed hetween the ends of the vanes
214 of the impellzr, and the bledes 212, The con-
trol cage 215 has a discharge opening 216 in the
tubular side wall thereof through which atrasive
is projected frcm the impeller 213 into the path of
the blades 212. A sultable arrangement (not
shown) is provided for rotating the side plates 211
;v'l;ich carry the blades 212 and also the impeller

The wheel 2{0a is disposed above the sheet S4,

which rests upon a suitable conveyor 21% ani

slightly to one side of the sheet in a position to
project a stream of abrasive p against tke lef:-
hand half of the upper surface of the sheet S
and also the left-hand edge thereof.

The wheel 2100, which Is similar In zll respects
to the wheel 21{0a, is disposed in a corresponding
but reversed position above and slightly to the
right of the sheet, and 1s positicned and adjusted

to project a stream of abraslve g angulaily

against the right-hand half of the sheet S, &nd
against the righi-hand side edge thereof. Thus
it will be seen that the abrasive s reams p and q
treat the surface of the sheet Si, and likewise
treat the side edges w1t the same time.

I1f desired, one or more wheels may be dis-
posed in such position as to tr-at the lower sur-
face of the sheet S¢ in a man 1ev which will be
apparent from the foregoin..

Still another arrangemc -5 Is thiown in Fig. 11
for treating the edges of :heetr which is par«
ticularly adepled to removing miii scale and simi-
lar foreign u ot or from the surface of the edges
fn a simple and inexy nszive manner.

‘Tis arrangement co:nprises a circular knarling
wheel 281 having the usual sharpened teeth 25la.
The wheel 251 is support:d by a bracket 252
riounted adjacent the shrel to be treated, which
stendard has a pair of arnn; 253 in whica is slid-
ably mounied a rod 254 carryving a clevis mem-
ber 255 In which the wheel 251 is rotatably
mounted. ‘The rcd 284 is urged toward the edge,
of the sheet Ss to be ireated by a spring 256,
bearing &g: irst a collar 257 formed on the rod.
Thus the wiirel is resiliently urged Into engage-
ment with the edge of the sheet Ss, and as the
sheet passes along cor. the conveyor the knurling
wheel bites into the r.ill scale and other foreign
matter on the edge of the sheet, and 'oosens the
same, causing it to fall from the sheet, thus leav-
fng the edge of the sheet clean and In suitable
condition for treatment.

A circular knurling wheel 251 may lLe sub-
stituted for the horizontally-arranged wheels 350
of the apparatus shown in Fig. 1. In this em-
buciment the bracket 252 may be supported in
a suitable manner from the standard I151.

Thus it will be seen that the invention provides
a simple and compact arrangement for cleaning
all of the surfaces of a plurality of sheets or
biltets simultaneously, in such a manner that the
operation may he completed in a relatively short
period, and in the course of a single trip of the
shects o Jillets through the apparatus. By rea-
son of the arrangement of the conveyor for trans-
pocting the plurality of sheets simultaneously in
spaced arrangement, and the disposition of
single whee] betweer: two adjacent sheets which
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wheel may be operated to project two streams of
abrasive in opposite directions, it 1s possible to
treat the sheets with a lesser number of wheels
than would be required if the arrangement pro-
vided for treating only one sheet at a time. Be-
cause of the novel arrangement of conveyors and
whesels, the apparatus may be made compact
without crowding any of the elements thereof.

The prevision of an adjustable sup»ort for each
wheel, whereby the wheel may be rotated about
the vertical axis passing through the wheel, and
may at the same time be adjusted vertically rela-
tve to the sheet to be treated, permits the maxi-
mum utilization of the stream of abrasive. As
explained in the foregoing, the adjustable mount-
ing permits the abrasive stream to be swung in
any direction about a vertical pivot so that the
end of the impingement pattern may be made
to coincide with the margin of the sheet which
is being treated. This adjustable arrangement
also permits the treating of sheets of various
widths In a single apparatus without requiring
any changes in the elements of the apparatus
other than a change in the adjustment of the
positions of the wheels.

Inasmuch as the driving mechanism and the
wheel are constructed as a unit, and adapted to
be moved as & unit, the arrangement is both com-
pact and sturdy, and no unusual difficuities In
transmitting power from the motor to the wheel
are encountered. Since the motor which drivzes
the wheel may be energized by electricity through
flexible conductors, no serious difficulties are en-
countered in supplying electric energy to the
motors.

The provision of means for treating the edges,
during the passage of the sheets through the ap-
paratus, and as a part of the same operation with
the treating of the side faces of the sheet or
billet, permits the entire treating operation tc be
carried out in a single operation. ‘'Thus, only a
minimum amount of handling of the sheets is
required.

The arrangement of rolls in the roll conveyor
is such that no appreciable wear of the rolls re-
sults from the abrasive being thrown there-
against. As pointed out previously, the rolls are
disposed in spaced relation, and the wheels are
s¢ disposed that the abrasive projected there-
from passes between the rolls and does not strike
the rolls to any appreciable extent. FPurther-
more, since the sheets are urged along on the
pinch rolls, which may be dispesed at a consid-
erable distance from the wheels, and since no
driving mechanisin, such as gearing and the like,
is disposed adjacent any of the v-heels, undue
wear of the driving mechanism due to the pres-
ence of abrasive particles is minimized. The ar-
rangement of the wheel asscmblies is such that
they may be individually shielded from the re-
mainder of the apparatus, or ail may be shielded
in a single housng from the remainder of the
apparatus.

While certain novel features of the imvention
have been disclosed and are pointed out in the
annexed claims, 1t will be understood that var-
ious omissiens, substitutions ard changes may be
made by those skilled In the art vithout depari-
ing from the spirit of the invention.

This application is a cootinuation in part of
my co-pending application Serial No. 727,665,
filed May 26, 1934, which issued into ¥-atent No.
2,077,637 on April 20, 1927, and particuiarly the
subject matter shown in Flgures 7 and 3 of the
drawings of said co-pending applicaitfon.

What i3 claimed is:

1. Apparatus for cleaning and removing scale
and extraneous material from metallic objects
including, a pair of conveyors arranged in gen-
erally paraliel relationship and adapted to trans-
port the metallic objecis to be cleaned, a centrif-
ugal abrasive throwing wheel positioned between
said conveyors, said wheel having control means
operative to direct an abrasive stream simulta~
neously against the objects supported on each of
said conveyors, and abrasive throwing wheels po-
sitioned exterior to said conveyors, each of said
wheels having means for directing a single stream
of abrasive against the objects supported thereon.

2. Apparatus for treating sheets comprising a
rotatably mounted abrasive-throwing wheel for
projecting abrasive at high velocities, means ag-
sociated with said wheel for controlling the abra=
sive discharge from said wheel selectively to
project abrasive in streams in either or both of
two opposite directions, and means for transport-
ing sheets to be cleaned past and through either
or both of said streams.

3. Apparatus for cleaning and removing scale
and other extraneous materials from metalli¢
objects including, a conveyol for transporting
said objects along a linear path, an abrasive
throwing wheel operative to direct a stream of
abrasive against the objects supported on said
conveyor, a drive shaft for said wheel, power
means for rotating said shaft, and means for
shifting the position of said wheel with respect
to said conveyor including a supporting standard,
8 bracket pivotally mounted on said standard, a
second bracket supporting said wheel, shaft and
power means, said second bracket being pivotally
mounied on said first-named bracket, said brack-
ets together providing a swingable jackknife sup~
port for said wheel.

4. Apparatus for cleaning and removing seale
and other extraneous materials from metallic ob-
jects including, a conveyor for transporting said
objects along a linear path, an abrasive throwing
wheel operative to direct a stream of abrasive
agalnst the objects supported on said conveyor,
and means for shifting the position of sald wheel
with respect to the objects supported on said
conveyor including, a fixed supporting standard
positioned to one side of said conveyor;-s bracket
pivotally mounted on sald standard swingable
over said conveyur through a predetermined are,
and means for pivotaliy mounting sald wheel on
said swingable hracket whereby said wheel can
be swung through a predetermined arc about sald
supporting standard and assume various posi-
tions with respect {o the objects sunported on sald
conveyor,

5. An abrasive-throwing wheel Including a
rotor adapted to be rotated at high perivheral
speed, a piurality of throwing blades mounted on
said rotor and extending from a central space of
the rotor toward the periphery thereof, an im-
peller fixed to rotate with said rotor, and a con-~
trol cage surrounding said impeller and extend-
ing into said central space, saild conirol cage in-
cliding a plurality of concentric cylindrical mems-
bers each having a plurality of openings in the
side walls thereof, and means mounting sald cy-
lindrical members for relative angular rmovement
to bring said over ings into and out of registra-
tion.

6. An abrasitve-throwing wheel including a
rotor adapted to Le rotated at high peripheral
speed. a plurality »f throwing blades mounted on
said rotor, an impe'er fixed to rotate with said
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rotor, and a control cage disposed between sald
impeller and said blades including & pair of tele-
scoped tubular members each having a plurality
of openings in the side wall thereof, and means
mounting said tubular members for relative move-~
ment whercby one or more openings c¢f one of
said tubular members may be selectively placed
into registration with corresponding openings in
the other of said tubular members.

7. An abrasive-ihrowing wheel Including &
rotor adapted to pe rotated at high peripheral
speed, an impeller centrally mounted on said
rotor, a serles of ihrowing blades mounted on
said rotor and extending irom adjacent sald ime
pelier toward the periphery of the rotor, a palr
of telescoped tubular members surrounding said
impeller and each having s plurality of openings
in its side wall adapted to register with opemings
in the other tubular member, and means for an-
gularly moving sald tubular members to bring one
or more pairs of said corresponding openings se-
lectively into registration to cause sald wheel to
project a corresponding numhber of streams of

abrasive,

8. Apparatus for treating metal surfaces com-
prising a conveyor for advancing metal material,
and a second con.eyor for advancing metal ma-
terial, said conveyors heing disposed subs antially
parallel, and a centrifugal abrasive throwing de-
vice mounted betwenn said conveyors for rotation
in a plane substantially perpendicular to the sur-
feces of the material on said conveyors, satd de-
vice being effective to treat the maierial on both
conveyors simulianeously.

8. A blasting machine adapted to throw two op-
positely direc ed streams of abrasive to clean hard
metallic surf: es positioned at oppasite sides of
said wheel, iacluding a rotor having rotetably
mounted radislly arranged throwing blades ex-
tending inwnrdly short of the axis of rotation of
said rotor to provide a central sbrasive recelving
space, & tubular control memher positioned with-
in sald central space, seid control member having
8 plurality of discharge outlets of limited pe-
ripheral length positicncd substentially diametri-

cally opposite one another, and impeller means-

for forcing the sbrasive through said discharge
outlets and into the path of rotatlon of ssid
blades,

10. Apparatus for cleaning metal sheets, or
plates comprising a frame, a conveyor for moving
metal material therealong, abrasive throwing
wheels mounted on the frame for rotation and
each adapted to project a plurality of streamns In
opposite directions, sald wheels being spaced
apart across the width of the conveyor and along
the path of material moving therealong, and a
second conveyor on the opposite side of the wheels
from the first-mentioned conveyor, said second
conveyor being adapted to suppert the material
in position to ke cleaned by sald wheels while be-
ing moved.

11. An sbrasive throwing wheel including ro-
tatably mounted, radially arranged throwing
blades terminating inwardly short of their axis of
rotation {o¢ provide a central space, a control
member disposed In said central space snd having
a plurality of outlet openings therein, means for
urging abrasive through said outlet openings and
depositing it in the path of sald bliades, and con-
trol means for ciosing at least une of sald outiet
openings,

12, Apparatus for blast cleaning metal objects
including, a conveyor for transporting said ob-
jects along a linear path, an abrasive throwing
wheel opersilve to direct a stream of abrasive
against the objects supported on sald conveyor,
means for shifting the posltion of sald ‘wheel
with respect to the objects supported on said con-
veyor including, a fixed supporting standard posi-
ticned to one slde of sald :onveyor, a bracket piv-
wtally riounted on said standard swingable over
sald conveyor through a predetermined sare,
means for retaining said bracket in fixed position,
means for pivotally mounting said wheel on said
swingable bracket whereby sald wheel may as-
sute various pesitions of adjustment with respect
to said bracket and the objects supported on said
conveyor, and :neans for setting sald pivotally
mounted wheel supporting means in the desired
selected position with respect to sald bracket.

VERNE ELWOOD MINICH.
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