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" The present invention relates to abrading ma~
chines and it is more particularly concesmed with
machines for cleaning large or heavy castings,
glthough they are not limited to such use.

In the past, castings have been treated in
two ways. The small castings have either been
placed in & tumbling drum and simultaneously
subjected to the action of & sand blast or have
Leen placed on rotating tables and cleaned. The
targer and heavier castings have been placed on
a truck in a blast room and one or more workers
have cleaned them with alr blast nogzles.

This method of cleaning large castings is open
to many cbjections. In the first place it 15 &
manual operation and is accordingly expensive.
Moreover, the time consumed in loading articles
on the truck, pushing it into the blast room,

closing the doors, blasting the exposed surfaces of

the work, turning the work over to blast the
underside thereof and finally removing the work
from the blast room materially limits the amotnt
of work that can be handled by such methods and
alsa subjects operators to unfavorable working
conditions. :

Such prior metheds are also objecticnable
because they do not secure a uniformly cleaned
product. Especially is this true when different

" workers zre used since the angle of the blast
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stream and the duration of the treatment which
are both in the discretion of the worker, ma-
terially affect the final condition of the product.

Although automatic or semi-automatic blast-
ing machines have been heretofore proposed for
special purposes, for instance for frosting the
interior or exterior of glass globes and the like, for
cleaning eggs, for cleaning automobile rims and
for cleaning ceramic articles, none of these ma-
chines are capable of, hor are they contemplated
for cleaning castings, much less for cleaning all
sidez of large cswiings of lrregular sizes and
shapes, Such prior machines moreover would
not sufficiently clean castings nor would they
clean all surfaces of castings even if they were
:::&u;gnedtohandle a particular sized snd shaped

1t i3 accordingly & primary object of this inven-
tion to provide an ebrading machine that wili
uniformly and efficientiy clean sll of the sur-
faces of castings of irregular sizes and shapes
without manual aid, and to generally improve the
abrading apparatus disclosed in the spplication
of Williem A, Rosenberger, Serial No. 34,990, filed
August, 8, 1935,

A further major object of this invention is to
provide an abrading machine that will take an

(CL 51—9) .

article of work into a blasting zone, cause the
article to dwell and simultaneously rotate about

& substantially vertical axis in the blasting zone

and present all of jts surfaces to one or more
abrasive blast gtreams.

It is another cbject to provide In an abrading
machine, an automatic mechanlsm for com-
paratively rapidly bringing articles of work into
s bilast zone and for causing them to dwell and

roiate about substantially vertical axes in the 10

Mast zone for & comparatively long time and

_ baving means for selectively varying the time

which the work dwells in the blast zone.
A further object is to provide an abrading ma-

chine having conveying means for carrying the 18

articles of work throngh a closed path into snd
ot of & hirsting cabinet and which is so designed
that none of the parts of the conveying means
project down below the top of the cabinet, where-

by the cabinet is fully accessible from all sides, %0

and moving partz are not subject to abrading.
Another object is to provide an abrading ma-

chine having a cabinet with a slotted roof through

which suspended work carriers may travel, with

novel means for sexling the slot against abrasive g5

or dust egress.

My invention also alms to provide a novel com-
bination of blast wheels for use in an abrading
machine that will insure efficlent cleaning of all

of the surfaces of the work, and novel control 30

mechanizms therefor.
A further object is to devise a novel method of

abrading articles such as large castings and the
like.

Another object 1z to devise novel conveyor g

mechanisms for use in an abrading machine for
conveying articies of work thergthrough.

A further object i3 to provide novel work
turning mechanisms for an abrading machine,

My Inveniion also alms to provide, for use In 4

an abrading machine having a plurality of
abrasive propeiling devices, novel means for re-
covering and purifying the spent abrasive and &

nowldeviceforfeedlng!tbacktotheabraslva :

devices,

propelling &
Ancther object is to devise a cabinet for an

abrading machine which embodies novel dust col-
Jecting, dust arresting and abrasive wear resisi-
ing features.

PFarther objects of the Invenilon will ‘become 50

apparent as the specification proceeds in con-

pection with the annexed drawings, and from the

appended claims.
m the drawings: o
Pigure 1 1z an end view In elevation of the ma-
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chine of my invention and paris thereof have

been broken away in order to more clearly Hius-
tratet.heconstructionlnmhul.
Fimxrezlsatopphn with parts of the

machine removed and other
the machine shown in Figure L

Figure 3 is a perspective view of a part of the
machine shown in Figure 1 and ilinstrates a work
carrier assembly emerging from the cabinet.

Figure 4 is a vertical sectional view through
one of the work carrier usemhlles shown in
Figure 3.

Figure 5 is a trangverse dhmmmat.ic view of
one of the abrasive propelling wheels emploved
in the machine.

Figure 6 15 a perspective view of & part of the
machine shown in Figure 1 and jllustrates one
end of the walking beam and its interconnected
work advancing pawl assembly.

Figure 7 is g top plan view uf one of the pawls
used in my machine.

Figure 8 is a front view of the upper part of
the machine illustrated in Figures 1 and 2, and
fllusirates the abrasive reclalming mechanism
and the supports for the monorail carrier.

Figure 5 i3 an end view of the abrasive re-
claiming drum illustrated in Figure 8 as it ap-
tears when viewed from the left-hand end of
that figure.

Figures 10, 11, 12 and 13 are diagrammatic
views lllustrating the cleaning action of the abra-
sive streams upon & hollow piece of work as it
Iz rotated in the blast zone, and it also illus-
trates (in dotted lines) the cleaning action that
would take place if the work were rotated at the
intersection of the axes of the blast streams.

Figure 14 is a top plan. view with parts In sec-
tion, of a modified form of walking beam as-
sembly forming part of my inventlon.

Figure 15 is a sectional view taken on the llne
16—15 of Figure 14.

Figure 16 is & top plan view of an automatic

~ abrasive cut-off assembly adapted for use with
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the machine shown in Flgures 1 to 15 and form-
ing part of my Invention.

Figure 17 is a side elevational view of the mech-
anism shown in Figure 16.

Flgure 18 is a view similar to Figure 14, hut
illustrates a modifted form of timing mechanism
also forming part of my invention,

Figure 19 is a sectional view of the spring
plunger assembly shown in Figure 18.

Figure 20 is 2 top plan view of a modified form
of crank assembly that may be used in the ma-
chine shown in Figures 1 to 19, also forming
part of the invention,

Figure 21 is g side elevation of the crank as-
scmbly of Fizure 20,

Figure 22 is a top plan fragmental view of a
back =lop pawl assembly preferably used in the
machine whomn it is rquipped with the crank as-
sembly of Figures 20 and 210

Figure 23 is a front view of one of the doors
preferably employed in my machine,

Figure 24 is a top plan view of the door shown
in Fgure 23.

PFigure 25 is & diagrammatie view of a control
mechanism for the wheelz shown In Figure 1,
forming part of the invention.

Figure 26 1s a diagrammatic view of & modified
formn of mechanism for advancing the carriers,
also forming part of my invention.

Plgure 27 is a view taken on line 27-—21 of
Figure 26,

With continued reference to the drawings,
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wherein Hke reference characters have been em-
ployed to designate like parts throughout the
several figures thereof, the machine comprises in
general a cabinet A which 15 of generally U-shape
in top plan view, a conveyor mechanizm B sup-
ported above the cabinet and adapted to propel
2 plurality of work carriers C through the cabi-
net, a plurality of abrasive propelling devices D,
which provide a blasting zone within the cabinet,
& mechanism E for intermittently advancing the
carriers through the blasting zone, a work turning
mechanism P for rotating the work as it dwells
in the blasting zome, an abrasive reclaiming
mechanism for recovering and cleaning the abra-
sive after it has been spent, and a mechanism
for returning the reclaimed abrasive to the abra-
sive propelling device.
Work supporiing mechanism

Supported above the cabinet, preferably by a
plurnlity of bridge-forming angle members I8,
which rest on the cabinet, 15 & preferably circular
I-beam member |11 which constitutes s monog-
rail conveyor track. Referring more particularly
to Figures 3 and 4, supported at spaced points on
mono-rafil 1! are a plurality of brackets (2, by
means of & pair of arms (3, and a pair of roll-
ers 18, .

Becured to each bracket 12 by means of bolt
assemblies I% 15 3 comparatively massive ring
I8, and a shaft member (T having an integral
flange portion providing ratchet teeth 18 and (3,
Bracket 12 is also provided with a tooth-forming
portion 20. Teecth 8 and 21 are adapted to
cooperate with the work advancing mechanism
to be hereinafter described, and teeth 19 of the
bracket assemblies cooperate with a back-stop
pawl to prevent reverse rotation of the carriers
in a manner to be hereinafter set forth,

Secured to the Jower end of each shaft member
17 by means of cap screws 23 and washer 24 is a
bearing assembly 25 which clamps a spacer and
seal member 28 against the flanged portion of
shaft 17. Bearing assembly 25 {8 secured in a
recess 21 in a gear 28 by mesns of a spacer 29,
a plate 31 and cap screws 32. Lubrication of
the bearing assembly is provided by a duct 38
to which may be secured n pressure fitting. The
lubricant is protected against abrasive contami-
nation by & radial seal 34 bearing against a cylin-
drical surface on the seal member 26 and an
axial seal 38 agminst a dise-like face provided
on the seal member 26, _

Secured to or formed on the under face of
plate 3 is a socket member 37 which receives a
work support 3. - Each work support is detach-
ebly held in its socket by means of a shaft mem-
ber 39 and the latier is In turn held in place by
means of cotter pins 39a.

‘With rcfercnce to Figure 3, secured to ring 16
intermediate each work supportine assembly ia
a spacer member &1 which extends through &
socket 82 and Is secured (o a preferably rigld
ring member 43. Ring member 43 may be made
in two or more parts and jolned together to form
a continucus ring by means of a splice member
44 and #t constitutes an abrasive bafile.

The upper surface of cabinet A is provided
with an areuate slot 45 concentric to that of the
mono-rall track Il and is of a width sufficient
to allow socket members 42 to pass freely there-
through wben ibe conveyor Is actusted. Blot
45 is defined on elther gide by a curved plate 4§
which termnimates at the upper edge of the cabl-
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of & pair of downwarlly sxiending flanges ter-
mingiing flush with the wpper surface of the
cabinet. N
Each work support 38 extends downwardly
through a socket® member &8 rigidly secured
to ring 43 and is provided with an abrasive
bafiing fAange 43 and a work supporting hook
§l, The work is supported upon hook ¥ in any
suitable manner, as for iInstance by mesns of a
chain §2 and a tong axsembly §3. :
The exit side of the machine is shown In
Figure 3 and the carrier and work is shown
Jeaving the machine. The front of the cabinet
a3 seen in this figure compwises & palr of plates
54 and $3% having Inclined edges s0 as to make
the opening as small as possible without inter-

fering with passage of the wark.

It Is therefore seen that all ¢f the working
parts of the work turning and conveying mecha-
nism are Iocated cutwardly of the actual blast
chamber and in order to sstist in preventing
abrasive from rebounding upwardiy through slot
4% and thereby possibly getting into the mecha-
nizsm, & flexible element 51, preferably of thick
rubber, is mounted upon sockets 42 and 48 and
is apertured to permit spacers 41 and work sup-
ports 18 to freely pass therethrough. Sockets
42 and 48 terminate short of the top of the cabl-
net and therefore when the conveyor structure Is
rotated, ring §1 is Hfted up on the top of the
cabinet and fricilonally rides thereupon adja-
cent the slot 45 It is accordingly seen that
as the conveyor assembly, defined by roflers 14,
riag (6, the gear azsembly and ring 43, rotate,
ring 43, which is preferably wider than slot 46,
prevents rebounding abraxive from escaping di-
rectly through the slok and robber ring 57, which
forms a tight seal with the upper surface of the
eabinet, prevenis any dust or fine abrasive from
being carrled out of the eabinet.

Convepor advancing mechanrism

Bupported above the eabinet for rocking move-
ment about the axis of the conveyor in any
suitable manner, is a channe] member §f which
will hereinafter be referred to a3 the walking
beam. 'The walking beam carriez at each end
thereof a pawl assembly and as they are identical
in construction only one of them will be described
in detail. With reference to Figure 8, a bracket
62 of generanlly U-shaped section and providing
two spaced besrings 3, s weided or olherwise
secured to the end of walkking beam 61. Detach-
ably mounted Iin bracket §2, by means of a clip
64, is a pin §5 upon which & journaled a bolt
member §6 having an enlarged bearing portion
§1. Each pawl comprives an angle member §8
having a palr of spaced webs §8 and 18 secured
thereto as by welding 14

‘Bcrew 6§ extends through webs 18 and 63, and
disposed between bearing portion §7 and web 18
Is a square steel washer 13, which Is guided be-
tween one side of the angle and a plate T4 pro-
vided on pawl 68, and a plurality of rexllient
washers 75 which may be of rubber, fabric or
any cther sultable materis] having the required
degree of resillence. The parts sre clamped in
place by means of & pair of nuty 7§ threaded
on screw §5, A reslient o yielding connection

is aceordingly provided between the parts of pawl -

68 and the impulse spplled fo pin &8 is resiliently
transmitted to pawl 65 az movement of bearing
portion &7 of screw §§ te the right (Figure 7)
compr.sses resilient washery T ;

Mounted on one end of heacket 62 is & guide

78 and & similar guide 19 iz pecured to the walk-
ing beam. A plunger #1, slidably mounted in
guides 78 and 19 and huving a head 81, is resil-
lently urged agalnst the pawl by means of a
compression spring 83 thereby tending to bring
the pawl Intc engagement with the work car-
rier. The engaging face 84 of pewl 68 ix of con~-
siderable vertical width whereby it may eilmulta-
neously cooperate with the teeth 18 and 21 of-the
work supports. The machine may be provided
with a plurality of sets of pawls of different
lengths which may be selectively mounted on the
walking beam for stopping the work in different
regions of the blast zone, but it is to be uncer-
stood if desired the engaking face of the pawl
may take the form of an adjustable member
mounted on the body of the pawl, s0 that the
same set of pawls may be employed to gi2 var=
ipus stopping poinis. Also, mechanism fo be
hereinafter described makes it posstble to adjust
the dwell point with & single set of pawls,

It is accordingly apparent that as the walk-
ing beam is reciprocated sbout the axiz of the
cohveyor, the pawls will ride up over teeth 18
and 21 of the carrier invelved and snap behind
them on the back stroke under the influence of
springs 83, and on the forward stroke will en-
gage behind teeth 18 and 21 end advance the
carrlers one step or a distance equal to the
spacing of the carriers. The stroke of the walk-
ing beam iz preferably greater than the spacing
of the carriers for purpoces to bhe hereinafter
dezcribed.

Although any suftable mealmism may be em-
ploved for reciprocating the walking beam, In
this form of my invention, I preferahly employ
a mechanism that will advance the conveyor
comparatively rapidly on its forward stroke and
then will move at its Jower rate on its backward
or idle stroke s0 as to allow the work to dwell
in the blasting zone for a maximum period of
time. One form of mechanism that may be
used Iz shown in Figures 2 and 6 and it com-
prises & driving shaft 85 supported for rotation
in any suitable manner and driven by motor #§
and s reduction gear 81 (Figure §) supported
on girders 18. Shaft 85 carrles a pinion 88
and meshes with a gear 89 mounted on a crank-
shaft 30 and the latter is supported for rotation
in any suitable manner (not shown). Secured
to shaft 90 iz a crank arm 93¢ which carries a
freely journaled roller 92 at its {ree end. Pin-
ton 83 and gear 89 are enclosed by a housing 93
to protect them from atmospheric dust.

With reference to Figure 6, roller 82 rides
between two raceways 84 and 96 welded to the
channels of walking beam 61. Sufclent clear-
ance is provided to allow rgller 82 to freely ride
between raceways 94 and 95. With reference
to Flgure 2, with the parts rotating in the direc-
tion Indicated by the arrow,crank arm 91 is dis-
posed at the end of its wark advancing move-
ment and has brought a carrier into proper
position in the blasting zone. Further move-
ment of crank 81 will cause roller 81 to engage
raceway 94 of walking beam €l and rock the
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same antl-clockwise in its bhackward or Idle

stroke. It should be particularly observed that
wher: the crank 8¢ rotates through 180 degrees
during the backward stroke, roller 32 acts upon
portions of the walking beam of !ncreasing ra-
dius, with the result that the walking beam
moves at s minimum speed approximaiely 90
degrees from the crank positien shown in Fig-
ure 2. On the other hand, when crank §1 is ro-
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tated on the advancing stroke # acts upon por-
tions of walking beam &¢ of decreasing radius,
with the result that the walking beam undergoes
a maximum speed when the crank arm is dis-
posed approximately 270 degrees from the posi-
tion shown {n Figure 2. Therefore, by resson
of the arrangement of parts disclosed, and which
utilizes short radius arms on the advancing stroke
and Johg radius arme on the idle stroke, the
10 conveycr mechanism 1s stepped forward or ad-
vanced comparatively rapidly and then is per-
mitted to dwell for a considerable period of time
while the walking beam makes its comparatively
glow retarn stroke, In another form of my in-
1s vention the crank is rotated in the opposite di-
rection, and therefore the appended claims are
intended to cover my machine Irrespective of the
direction of rotation.
Although 1 have shown & perticular mecha-
g0 hism for advancing the conveyors comparatively
rapidly and allowing them {0 dwell in the biast
zone, it is to be understood that any other suit-
able tnechanism may be employed for this pur-
pose. For instance, a simple ratchet assembly,
25 actuated by a fluid piston and eylinder assembly
and having an automatically timed valve mech-
anism, for advancing the carrier and allowing
it to dwell any desired period of time in the blast-
ing zone may be employed without departing
30 from the spirit of my invention. One alternm-
tive form of mechanism will be described here-

inafter,
Work turning mechanism

Driving shaft 88 also carries a sprocket 87
which through a chain 98 drives a sprocket 3%
supported on a shaft (0. Shaft 18] is mounted
for rotaticn in any suitable manner and support-
ed for rocking movement about shaft i0f is an

40 a/rm assembly (02 upon which I8 journaled a
shaft (03 carrying a sprocket 184 and a plnion
108. A second chalin (06 cooperates with sprock-
et 104 and a second sprocket 187 mounted on
shaft 101 for establishing a driving connection

45 between shafts 101 and 103, Connected to arm
102 js a bolt member 108 which passes through a
fixed abutment (08, A compression spring 110
acts against arm 102 and reacts against abutment

103 to resiilently urge arm 102 in s clockwise .

50 ¢irection and' thereby tend to bring pinion 185
into mesh with the teeth of gear 28 of the par-
ticular carrier that is in the blasting zone. The
head of bolt 198 cooperates with the rear face
of abutment” 109 to limit movement of arm

s8 182 under the influence of spring 110 to thereby
prevent the teeth of the gear from meshing too
deeply.

Assuming that the walking beam is advane-

Ing a carrier into the biast zone, gear 28 thereof

eg strikes pinion 163 and meshes therewith, In
the event that during this operation the teeth

do not initially mesh properly, or strike top-io- .

top, arm (02 will merely swing backward slightly
against the action of spring I8, but will swing
8§ back as soon as the gears have meshed. Wheh
the gears have been brought into mesh, gear 28
begins to revolve anti-clockwise In Figure 2 and
accordingly rotates the work about & wvertical
axls In a counter-clockwise direction in the
y0 Dlasting zone. I has been found that under
some conditions of loading inftial engagement
of pinfon 165 and gear 28 tends to rotate the
whole carrier assernbly backwardly or antl-
clockwizse (Figure 2), and I have accordingly
provided a backstop pawl 111 pivoled in any

mitable manner and cooperates wilh teeth if
of the particuinr earrier assembly that has been
stopped in the blasting zone. If 1s to be under-
stood that if pawls 88 are changed to provide a
different dwell point backstop pawl 112 will like~
wise be changed to meet the new conditions or
& universal pawl of the type {0 be hereinafier
described will be used.

In view of the manner in which pinion (83
is supported, the work advancing pawls 68 may
be adjusted s0 as to stop the work some degree
ahead of ar behind the point of intersection of
the blast streamsx without requiring adjustment
of the parts, and they are accordingly seif-
compensating, If desired, however, bolt 108 or
abutment 109 may be adjusted to Jocate pinlon
105 cioser to or further from gear 28 in the event

. that the dwell point is to be materially changed.

Too great offset in the dwell point, however,
Is undesirable as a great part of the abrasive
streams will not strike the work at ail and hence
will be wasted.

Blast chamber construction

The cabinet is provided with 2 work enirance
opening 115, Inside the cabinet are provided
three pairs of doors ti1 for providing three
vestibules to bafe the abrasive and dust and
prevent it from escaping from the cabinet. As
seen in Figure 2 the spacing of doors 111 along
the path of movement of the convevor iz such
that they are out of registry with the cariier
nssemblies so that at least one pair of doors’is
always closed. Each door is provided with a
rubbey flap 118 at its free edge for enhancing
the sealing action and esch door is urged toward
closed position by a tension spring 19 acting
upon an arm 120 secured to the door. Only one
assembly has been shown as they are all alike.
As seen in Figure 6, arm 128 and spring 119 are
located above the top of the cabinet and hence
out of the dust-leden atmosphere. The doors
are preferably operated by engagement of the
work pieces therewith, but if desired a separale
door operating means may be employed. An

advantage of the preferred arrangement is that

the doors are only opened when an article of
work Is actually passing through the machine,
thereby minimizing the possibility of dust and
abrasive leakage from the cabinet.

In the central part of the cabinct, which will
be hereinafter referred to as the blasting zone,
are located a plurality of abrasive propelling de-
vices for impinging upon the work as it dwells
in the blasting zone. Although any suitable
form of abrasive propelling device may be em-
pleyed, I preferably use mechanical abrasive
projeeting mechanisms and in the present in-
stance they have been shown as comprising cen-
trifugal abrasive throwing wheels. Supporied
upen the central wall of the cabinet 23, and
preferably mounted for vertical adjustment
thereon, is a centrifugal wheel comprising a
base I3, bearings 125 which support a shaft
i26 having = pulley i27, & wheel housing 128,
With reference to Figure 5, a rotor or wheel 129
is rigidly mounted upan shaft (26 and is pro-
vided with a plurality of substantially radially
disposed blades 138 which terminate short of
+he axis {o define a central abrasive admilling
space. Also sapporied on rotor 12% iIx an im-
peller blade assembly I3, Mountcd in the
abrasive admitting space, and smTounding the
impeller, is a hollow control member 133, which
1z provided with a discharge siot 134.
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© Control member {33 is stationarfly supported
but s mounied for sngular rocking edjusting
movement about the axis of roter 128, so that
the direction of discharge may be varied to sult
§ the particular type of work invalved Shaft 126
fs rotated at comparatively high speed (abproxi-
mately 2400 R. P. ML) and the abrasive is fed
into the mterior of control member 133 whence
it is picked up by impeller biades 131 and pro-
10 Jected through opening (34, The abrasive is
then picked up by biades i3d and slides outwardly
over their surfaces under the influence of cen-
trifugal force and is discharged from their tips
at an abrading velocity. In view of the fact that
18 the abrasive is admitted to only » limited periph-
eral region of the abrasive admitting space, the
sbrasive discharge i limited to a Jocalized angu-
lar region as geen in PFigure 5. The abrading
wheel just discussed forms no part of the pres-
g9 ent invention and it acenrdingly will nct be fur-
ther gescribed. AR of the abrading wheels em-
ployed in my machine are of the same character
and therefore only one of them has heen de~
seribed and similar reference characters have
2§ been applied to all of them. Tor a more detalled
Gisclosure of the abrading wheel reference may
- be had to the copending application of Willlam A,
Rosenberger and Whalter L. Keefer, Eerial No.
726,138, filed May 17, 1034.

0 ‘The varlous rotor shafts 28 are prefersbly.

driven by individial electric motors mounted
upon each base 124, but they have not been shown
in order to simplify the dixclosure. In the inter-
est of hrevity, the abrasive propelling devices will
23 be referred to herelnaifter merely as wheels, and
the wheel mounted upon wall 123 will be termed
wheel 8. .
Referring now to Figure 1, wheel B functions
as an undershot wheel, i. e, the discharge origl-
40 nates mainly below the axis of the wheel, and
discharges against or cleans zubstantially the
whole side of the piece of work W shown in place
in the blasting rone.,
Mounted on the rear wall of cabinet A are-two
48 wheels U and 1. Wheel U functions as an over-
shot wheel and its blast stream (indicated by the
broken lines in Figure 1) is directed sgainst the
top of the work and the upper portions of its
sides as 1t rotates. The lower wheel L functions
§0 a8 an undershot wheel and as seen in Figure 1,
it cleans the lower surface and tke lower portions
of the sides of work plece W as it is rotated In
the blasting zone. As seen in Flgure 2, the wheels
. U and L are offsel from wheel 8 s0 that they
55 will nct discharge into each other during the
interval that work {3 advanced. In order to re-
duce wear of the inner walls of the cabinet to a
minimurn they sre provided with any wear re-
sisiant materinl such as steel or rubber target
60 pleces 135 and 136, or any other suitable material.
- For blasting work that i free fromn cavitiea or
which hax only shallow cavities, it i3 satisfactory

intersection of the center lines or axes of the
the varions wheels, (Indicated in
broken Hnes in Flgure 1). In Pigure 2 it 1n ob-
carrier disposed In biasting poat-

i tion rotates the work about s vertical axis ab

the Intersection of the biast streams and slzo that
70 the blast streams intersect at a point located In
the path of movement of the earrier. I prefer
to use this arrangement as it has proven entirely
satisfactory, but it is to be understood gl o
doxired the binst streams may intersect st & point
75 remote from the path of movement of the car-

" réquires it, the wheels U, L and 8 may be ad)
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riers and that alzo the work may be stopped at &
point either side of the polnt of intersection of
the blast streams, depending upon the characier
of work operated upon. Therefore, the term .
“blasting zone™, as employed in the appended g
claims, is intended to cover the location of the
work when it is disposed in any of the above
described dwell poinis.

In Figures 10, 11, 13 and 13, T have 1lJustrated
diagrammatically the action of the blast stream g
upon & hollow or cavitied piece of work, and it is
seen that tke axis (38 about which the work
revolves 1z Jocated beyond the point of intersep-
tion t39 of the blest streams. In the presené
instance, the article of work is illustrated as & g
eylinder block for an internal combustion engine
and comprises a cylinder portion {41 and & ¢crank-
case portion having side walls (42 and §43.

In Figure 10 wheel 8 i5 seen cleaning the inte-
rior of the cylinder walls and wheels U and L g
are cleaning crankcase wall 142, Also indicated
in dotted lines in this figure is the same article of
work supported at the intersection of the blast
streams, and it is observed that although wheel 8
is cleaning In the exterjor of the block, wheels gf
U and L are cut off from interlor wall 142 of the
crankease, .

In Figure 11, the work has heen rotated through
approximately 180 degrees in the direction indl-
cated and wheel S8 now cleans walls 143 of the 39
crankcase and wheels U ang L are cleaning the
other half of the cylinder walls and the exterior
gides.

In Figure 12 the work has been rotaled a
slightly further distance and wheel 8 is now g
cleaning the full width of crankcase wall 148
and the wall of the cylinder. In Figure 13 the
work has been rotsted approximately 270 degrees
from the position of Figure 10 and the wheels B,

U and L are cleaning the external surfaces of 4§
the work. .
In Flgure 11 the dotted lines indicate how a

cylinder block supported at the intersection of
the blast streamns blocks off wall 142 and in Fig-
ure 13 1t lllustrates how it cuts off wall 143 when ¢
thus supported. ]

It is accordingly seen that by using at Jeast
two abrasive streams, one located at each side of
the article, and that by rotating the work about
an axis offset from the intersection of the blast gg
streams, pleces of work having deep cavities may
be thowoughly cleaned. In Figure 2 the work s,
of course, rotated about an axis intersecting the
blast streams and this is entirely satisfactory
where work W assumes the form of a hillet or the gg
like, Although three wheels have been showm,
1t is to be understood that four or more wheels
may be used if desired, depending upon the nature
or shape of the work to be cleaned.

In the event that the work handled by the g9
mechine is longer or shorter vertically thun that -
Ilustrated in Figure 1, the blast wheels may be
adjusted to thoroughly clean it frrespective of
its vertical dimension. - For instance, if long ar-
ticles are to be cleaned, the blast stream from gy
wheel T is ruised or rocked slightly clockwise
about ita axis and the blast stream from whee]

L i3 lowered or rotated anti-clockwize about its
axis. These adjustments are easily effected hy
rocking the control members {33 of the respective yg
wheels In the proper direction to bring the blast .
streams into the propen position. Also, If the
charscier of the work handled by the

sﬁg

up or down on the cabinet as their
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preferably secured thereto by bolts passing
through vertically elongated siots therein, Al
though the wheels ilusirated operate continn-
ously irrespective of whether the carriers are gd-
§ vancing or are stationsry, they may, if desired,
be interconnected with the carrier stepping
mechanism so as to only dlscharge abrasive when
the work is in the blasting zone., One form of

mechanizsm for eccomplishing this will be dis-

10 clozed hereinafter. .

After the work has been cleaned it pasees out of
the blasting chamber by way of two pairs of doors
18] which are identical with doors ({7 previousiy

- desecribed, for bafling abrasive contained in the
15 aimosphere in the blasting chamber. The work
then passes into a chamber M where any desired
finishing operation may be performed upon the
work. Chamber M is preferably large enough
to accommaodate at least one worker who may
g0 Tor instance spply an air blast to the ariicles
as they emerge from the biasting chamber to re-
move any accumulated ebrasive and dust there-
_frem. As the work emerges from the chamber
M it passes through a pair of spring actuated
g3 doors 182 similar to those previously discussed.
The work may then be removed from hook 5i
- and replaced by new work, or if desired the work
may be allowed to remain on the hook for a
second passage through the machine for a fur-
36 ther cleaning operation. In order to carry away
any dust that may be formed during the blasting
operation, the cabinet Is provided with a pair of
exhaust condults I154 and {55 which are prefer-
&bly¥ led to sultable air exhausting and dust ecol-
3§ lecting apparatus, The actlon of exhaust con-
duits 154 and 155 establishes a slightly sub-
atmospheric pressure in the apparatus and mini-
- migzes the tendency for any dust to escape into
the astmosphere, .
@ Abrasive supply system

: Abrazive may be supplied to the various wheels
_In any suitable manner, but I preferably employ
an ahrasive hopper H having & front Ieg 157 and

4% ® rewr leg 168, As seen in Figure 1 the hopper
is mounted directly over the mono-rail carriers
and itz legs straddle rai! I{. Mounted gt the
Jower end of leg 18T is an abrasive valve 159 for
metering the quantity of abrasive flowing into
so ® hopper 181 located therebeneath, Hopper (81
is connected to the control member 138 of wheel

8 by means of & pipe (62, Connected to rear leg
168 ere a palr of abrasive control valves 164 and
188, which cooperate with hoppers 166 and 167

§8 respeciively, Hopper 187 leads into the intake

of wheel U and hopper {68 is connected by means
of & condult 189 to the inlet of wheel L. The
-¥arfous abrasive valves are preferably, though
not mnecessarily, synchronously controlled by

e means of links {1t and 12 which are connected
to arms ITF and T4 of the abrasive valves, the
rear valives belng coupled together on the same
shaft. Accordingly, by reciprocating rods 171 ail
of the sbrasive valvea may be simultaneously

as opened to any desired degres, to control the
quantity of abrasive fed to the wheels, or closed
to stop the blasting operation.

Abrasive reclamation apparalius

™ ‘The spent abrasive falls into & hopper having
walls {78 and (76 and & bafe 17T, which termi-
nates In a screen 118 atl its iower end. Mounted
over the hopper iz & channel member 181 for the
purpose of preventing wheel U from abrading
the hopper walls. The wheels 8 and L are undar-

shot wheels and it i3 therefors Dot hecessary to
guard against them, Wheel U, however, dis-
charges downwardly In a vertical plane, and it

that by making channel 181 of
width equal to the blast stream width it will At 5
up with abrazive and therehy protect the hopper
&nd also guard the channel agalnst abrasion.

Mounted in the botiom of the hopper iz & horl-
zontal screw conveyor 182 which may be driven
in sny suitabie manner and which propels the 39
spent abrasive to an elevator 183, the latter be-
Ing of any suitable type. Elevator 183 discharges
the abrastve-through a chute 134 into s cleaning
drum 188. :

Drum (88 comiprises an outer imperforate shell g
i86 and an inner perforated shell or screen 181
which are mounted In spaced concentric relation
upon & shafi {88 by means of & plurality of arms
189, The right-hand end of drum (86 1s provided
with a perforated portion 181 through which the g9
cleaned abrasive drops into hopper H.  Mounted
between the two drums 12 & helix 132 and a sim- .
flar helix 193 18 provided on the interior of screen
187. A pulley 194 i secured to the outer surface
of drum 188 and power may be applied thereto op
in any suitshle manner. '

The hopper is eompletely closed and fs con-
nected to the suction and dust collecting system
by means of & condutt (98 for establishing a
drafi of air from left to right in the drum, A pp
seal ring 197 Is moureted con the outside of drum
f86 and cooperates with the vertical wall of hop-
per H providing a substantially air-tight jatnt
between the parts,

Asx the spent shrasive enters the drum by way a8

of chute |, & part of the dust contalned therein
is freed by reason of the air currents entering the
open end of the drum and is carried away to the
dust collector. The abrasive and dust falis
through screen 197 and is liffed by means of & ¢p
plurality of paddies I38$ disposed between the
drums, and when it reaches & point near the top
of the drum it is thrown back through the screen
and into the path of the moving air stream, which
removes the dust therefrom. Any refuse such as 45
nalls, casting fragments and the like, which are
too large to pass through screen (87, are propelled
along by the inner helix until they drop out of
the end of the screen {87 where they fall into a
chute siructure 139 and may be carrled away to g
any suitable container, When the abrasive
finally resches the right hand end of the drum
under the propelling action of helix 192, it has
been freed of all dvst and “fines” and is dropped
into hopper H, and is ready for re-use. : o5
In view of the fact that front legs 157 of hop-
per H feed but a single wheel and rear leg (58
teeds two wheeis, it iz necessary that the rear leg
contain twice as much abrasive as the front Jeg,
&nd in order to maintain & proper ratio between go
the abrasive dropping out of drum 186 a selector
member 281 is mounted in the hopper beneath
drum 18§ for rocking movement about & shaft
202, Shaft 282 is provided with a erank arm 203
located oulside the cabinet and iz equipped with g5
& pin which may be selectively Inserted in s plu-
rality of holes 204 located on a plate secured to
{the hopper exterior. ’
With the drum rotating in the direction indi-
cated In Figure 1, it ix apparent that by reason 79
of the tangential discharge of the abrasive the
greater part of i escaping from drum 88 would
naturally find ita way to the front leg of the
hopper. Therefore deflector plate 204 Is em-
Ployed primarily to deflect abrasive to the rear -

L
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" lex, ezpecially when the shrazive supply i3 Jow.

Normally, If an adequate abrasive zupply is
maintgined, the Jegz of the hopper will be main~
tained full at il times and the ahrasive will over-
flow from one to the other.

Although I prefer to mount wheels U and L
on the same side of the cabinet, 1t is to be under-
stood that if desired whee] L. may
under wheel S without departing from the spirit
of the invention. Likewise wheels U and L are
preferably overshot and undershot wheels respec-
tively because it emmbles the wheels to he com-
pactly Jocated with respect to the central axis of

4
:
g

. the work znd it also Jocates wheel L where the re-

50

70

bounding abrasive will not find its way into the
wheel. Moreover, wheels U sand L may, if de-
sired, be mounted farther above and below the
work respectively and he designed to discharge

a3 undershot and overshot wheelz without de- °

parting from the spirit of the invention. Also,
four or more wheels may be o AR thn @2
inet and arrenged to discharge against the work
at various angles. Moreover, two or more work
supporting snd turning assemblies may be
mounted on each eartder and be designed to be
simultanecusly turned and blasted without de-
parting fror the spirit of the invention.

In most instances the blasting period provided

by the dwell of the exrrier in the blasting zone 13-

sufficient to thoroughly clean the work In one
passage through the machine. However, in the
event that it is desired to render the machine
more flexible, it may he provided with suitable
mechanism for cansing the carrier advancing
mechanism to skip one or more cycles, 50 a8 to
allow the carriers tp each dwell for & longer peri-
od of time in the hinsting sone.

Inl"isumuandlslhneahmoneromot
mechanism for accompjishing this result. With
continued reference to these figures, walking
beam 61 is provided with & raceway 95 similar to
that shown in Figure 6, but raceway 84z is cut
away In two places to provide openings 218 and
21§ through which roller $2 may pess. Pivoted
on a hinge 212 secured to the side of beam 61 is
a closure 213 which is urged toward the closed
position shown in Flgure I4 by spring means.
Closure 213 carries a Inteh part 214 which ex-
tends under beam §§ as seen In Figure 15, Slid-
ably mounted on the underzide of beam &, by
means of guides 2% and 216, s a Jatch bar 217,
which when engaged with part 214 as shown In
Figure 4, locks closure 213 in closed position.
Par 217 is preferably provided with means for
yleldingly holding # fn any set position, for in-
stance s leal spring associated with one-of its
guides (not shown).

It is apparent that Iateh bar 217 is re-
tracted, crank arm 34 ly rotate in the di-
rection indicated without producing movement of
the carrier, because undar%hese conditions roller
§2 torces closure 243 into the dotied line position
shown jn Figure 14 and thereby “escapes” from
beam §i. The rofler then may freely enter open-
ing %11 in the bexmm and mechanism is provided
{for selectively setting the mechanism to skip from
one to six “cycles™ of the shaft 83 without pro-
ducing s corresponding actiation of walking
beam 6i.

Mounted on a bracket 29 secured to beam §1
15 & bell crank lewer 221 carrying a roller 122,
Roller 222 cooperates with a timing stop assem-
bly comprising a bracket 223, secured to any suit-
able stationary part of the mackine and a slid-

able plunger 224 carrying suitable indicia 218 for
indicating the cycle or period of blasting,

The other end of bell crank 224 is slotied and
cooperates with a pin 226 carried by bar 7T,
Bar 217 1s provided with a plurslity of ratchet
teeth 227 and cooperating therewith is & pawl 228
which is pivotally mounted on an arm 229 which
in turn iz pivotally conected by means of a shaft
231 to the walking beam. Pawl 228 Is urged to-
ward ratchet teeth 227 by means of a spring 232
and itg rear end is provided with & cam face 233
‘which is adapted to cooperate with a statlonary
pin 234 secured to the underside of the walking

Pawl 228 is automatically actuated by a cam

- plate 236 secured to pin 231 and which overlies

beam & for cooperation with roller 82 as it passes
back and forth in the channel in the walking
beam. Cam plate 236 1s provided with a lever
portion 238 and secured to the free end thereof 1s
& tmawben spring 239 which is connected to lock
part 214 of closure 213.

With stop 224 disposed in the position shown In
Pigure 14, ahd assuming that roller 82 is con=-
fined {n the channel of beam 61, the machine will
operate in the same manner a5 that shown in Fig-
ures 1 to 13, inclusive, namely, beam 61 will re-
elprocate through a cycle each revolution of shaft

B8 and the carriers will accordingly be advanced -

one step each revolution. ‘The machine is ac-
cordingly set for one period blasting as the walk-
ing beam Is synchronously carried back and forth
by the crank arm.

If it 15 desired to blast the article for & longer -

period of time, say for four revolutions of shaft
90, stop 224 1s pushed in to the mark opposite
indicia #. (A suitable {rictionable detent of any
known type, for instance a spring pressed ball,
not shown, s employed to hold stop 214 in its set
position). When shaft 80 now rotates in the
direction indicated and rocks beam &/ anti-clock-
wise into the position shown in doited lines In
Figure 1¢, plunger 224 will strike roller 222 and
retract ratchet bar 217 a distance of five notches.
Pawl] 228 does not Interfere with this /operation
because stationary pin 238 maintalns
engagement with the ratchet teeth of bar 217.
As relter 92 now brings heam 61 from the dotted
position into the full line position it will strike
plate 236 and rock arm 229 clockwise and there-
by actuate pawl 228, During the Initial move-
ment of pawl 228 it snaps free of pin 234 and
spring 232 brings it Into engagement with the
ratchet teeth. This operation moves bar 213 one
step toward locking position, but as it is still

out of

spaced a considerable distance from part 214 it

does not lock closure 2i3.

Accordingly roller 92 passes freely out of open-
ing 210 with the result that beam & remains
stationary during the next rotation of roller 19.
Because of roller 82 striking plate 236 and re-
tracting bar 217 a distance corresponding to one

ratehet tooth before the roller makes its first pas- |

sage through gate opening 249, 1t is necessary to
retract the bar one tooth.greater than the num-
ber of cycles ‘fdesired. ‘Therefore, the distance
setting plunger 224 must be moved twice as far
between positions | and 2 than between 2 and §
or ahy of the other positions. When roller 92
again enters opening 211 in walking beam, it again
strikes plate 238 and then actuates pawl 228 snd
edvances bar 217 cne more step toward latching
position. The mechanism continues to “idle” un-
til the fourth rotation of shaft 40, and at this
time paw] 228 actuates bar 217 into its final latch-

0
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ing position and roller $2 sgain picks up beam
81 by engaging closure 213 which i3 now locked
in closed position,

Beam §( is preferably yieldingly maintained in
its “Idle” position shown {n Figure 14 by mesna
of a tension spring 220 connected thereto and
snchored to any suitable part of the structure.

It Is accordingly seen that I have provided a
mechanism which makes it possible to handle
any kind of work regardless of the time required
to clean it, because by properly adjusting stop
224 the advancing mechanism may be caused to
omit from one to six advancing steps, and there-
by cause the carriers to be successively moved
into blasting positiorr and to dwell in such posi-
tion for periods up to six complete “cycles” or
revolutions of shaft §8.

With the carriers comparatively closely spaced
about the conveyor track as shown, and with
the work advaneing mechanism employed, which
comparatively rapldly brings a new article of
work Into the blast zone, only a small amount of
abrasive 1s wasted while the work carrfers are
advancing. However, If it 1s desired, the machine
may be equipped with means for sutomatically
shutting off the abrasive supplied to the wheels
while the work is being advanced, and in Figures

" 16 and 17 I have illustrated one mechanism that

30
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may be amployed for this purpose.

With continued reference to these figures, walk-
Ing beam &1 is provided with a bracket 243 upon
which is mounted a pin 243. Piveted upon pin
243 is & pawl 244 having a pin 245 which extendx
beyond both faces thereof. Mounted for recip-
rocation adjacent pawl 244, by means of a pair
of stationary guides 246 and a rolier 241, Is a
bar 248 having a raichet tooth recess 24¢ which
cooperates with pawl 244, Bar 248 is normally
urged to the right by means of a compresston
spring 259 cooperating with a plunger or guide.
Btationarily supported with guides 246 angd roller
7 is & pair of members 251 having pawi dis-
:r‘nszaging faces 252 adapted to cooperate with pin

Pawl 244 is normally urged toward bar 248 by
means of & compression spring 2583 carried by
bracket 242. Pivoied to bar 249 is a rod 238 which
is plvotally connected to the crank arms of abra-
slve valves 159, (685 and (64, the last two belng
controlled by the same shaft.

With the paris disposed in the full Hne posi-
tions shown in Figures 16 and 17, and assuming
that the walking beam !s rocking clockwise, and
hence is advancing a fresh article of work to the
blasting zone, pawl 244, by resson of its engage-
ment with rod 248, is moving the valves toward
closed position, Slightly before the work is
Lrought into the blasting zone, pin 245 engages
and rides up on inclined faces 282, which lift
Paw! 244 out of recess 249. As 500 as the parts
are free, spring 250 quickly snaps the abrasive
valves into open position and the blast wheels
&re accordingly promptly suppiied with abrasive.
Whi'e the walking beam is going threugh its re-
turn stroke, pawl 244 merely rides upon bar 248.
When bar 248 resches the end of its stroke pawl
284 drops into recess 249, and when the. beam
§1 begins Itz work advancing stroke, bar 248
closes the abrasive valves in the manner just de-
scribed. By automatically cutting off the abra-
sive flow in this manner, the wear on the blades
of the wheels, the wear of the cabinet walls, and
the disintegration of the abraslve, are materiaity
reduced. It I3 to be understood that any desired
tunlngozthea.bnslnmybeeﬂeotedbrtho

oppogite direction from 34

than in a clockwise direction. The positions of
ratchet bar 2178, bell crani: 221a and door or jg
gate 2dq are reversed in this form of the inven-

tion to take care of the reversed rotation and

pawl 232q iz of alightly different form asz it is
provided with a csm face 281 which cooperates

wimacm'!llmedmthelowertmor”

the walking besrn,

As seen in Figure 18, cam 262 normally hoids
pawl 232g free of raichet teeth 2274, and when
roller 82 strikes piates 236z and rocks lever 228a,
pawl 232a is moved to the right and rides off of op
cam 262 and drope into teeth 227a of ratchet
har 217a.

Closure 213a is urged toward closed position
by & spring 264 reacting against a bracket 26§
carried by the walking beam and acting against gp
a rod 268 connected to the closure. Pawl 232a
is connected to a rod 763 baving & pair of col-
lars 267 and 268 secured thereta. A spring 269
encircles rod 263, and bears against collars 267
and 26 and against the ends of & hollow sleeve gg
21i, the latter being secured to beam €1, Bpring
26% normally holids pawl 132g in the position
shown in Figure 18, and when lever 2292 pushes
pawl 2i2a to the right collar 267 compresses
spring 268 between K and the olher end of 4
sleeve. Pawl 231a and rod 253 act in effect as a
toggle, and a statimary guide pin 212 prevents
the toggle from “hresking™ upwardly when roller
82 moves pawl 132z to the left and compresses
spring 169 between collar 268 and the other end ¢
of sleeve 271,

This device operates In a manner similar to
that previously described. With gute 2i3a locked
and with roller 32 disposed within the channel
of beam 81 and rotatiug throurh its orbit in the &0
direction shown, the walking beam will recipro-
cate and advance the earrlers ane step each time
shait 90 makes a complete revolation, During
this operation roller $2 will strike plate 236a and
reciprocate pawl i32s Mdly back and forth only g5
once each cycle because when roiler #2 moves
to ihe right plate 236a and pawi 232q are only
able to foilow the ruller 88 far as the position
shown In Pligure 18 by reason of the double
acting spring assembly. -

Assuming that phunger 228 {not shown in Fig-
ure 18) is set for four period blasting, roller
222q will strike plunger 224 and retract ratchet
bar 2i¥a » distance carresponding to five notches.
When roller atteins Mz vpper pcsition, it will g5
actuate pawl 232 and advance bar 217z one
notch as before. Rofjer 82 will then push gate
213a open and pass through Hs orbit leaving
beam #f fdle. Roller $3 will successively strike
piate 238z each revolntion and advance ratchet 7p
bar 111a toward locking pmition, and at the end
of four revolutions of roller §2 the Jatter will
plck up beam 81 and advance the carriers. :

In Figures 20 and 31 i Sinsirated one form
of Dechanism for adjmting the point at which 78

B
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each carrier will dwell In the biasting zone. In
of the invention the dwell point iz ad-
Justed by adjusting the length of crank 8ig and

Crank §la comprises s part 281 rigidly secore
to shaft 89 and providing s pair of side walls 282
end 282 and a top wali 284, Mounted for recip-
rocating adjusting movements with the guide
provided by crank 8la is a crank pin member 287
in which is mounied s pin 288, Roller 82 is
journalled on pin 288.

The parts sre held in adjusted position by

. means of u pair of studs I3, each of which is

15

30

63

secured to one of side plaies 282 and 283. Studs

28§ pass freely through openings in a pair of .

ears 292 and 293 formed on member 281 and
they are locked with respect thereto by means of
a pair of lock nots 284

As shown in Figures 20 and 21, the parts are
fully extended and crank Ha is accordingly of
maximum length, awd therefore each carrier will
be advanced a maximum distance. In the par-
ticular machine shown the maximum travel of
the carrier places the dwell point of the axis of
rotation of the work four inches beyond the
intersection of the blast streamx. The device
can, of course, be callbrated $n angles or any

other unit of messurement. The indicator fin-.

ger 296 of plate 284 is accordingly In register
with numeral 4" of the indicia 28F mariked on
arm 281, .

If it is desired to stop the work before it at-
tains the Intersection of the hiast streams, nuts

294 are adjusted on studs 281 to draw arm 287

Inwardly until finger 286 registers with one of
the numerals the other side of zero. The ma-
chine is designed so that the earriers will dwell
&t the intersection of the blast sireams when
finger 2956 registers with the “zero” numeral. As
previously pointed out, the parts are so designed
that walking beam &i has an amplitude of swing
which is greater than the angle between adja-
cent carriers, hence pawls §8 will always pbick up
the carriers, irrespective of whether crank 8ia
be adjusted to give a iong or a short throw.
When the crank s adjusted to give s short throw
there will of course be more “lost motion™ pres-
ent when the pawls pick up the carriers.

When the machine is equipped with a crank of
the character just described I preferably employ
a backstop pawl assembly of the type shown in
PFigure 22. In this assembly a pawl 381, having
teeth 302, is mounied on a pivot 303 adjacent
the path of travel of the carriers. A spring 304
normally maintains pawl 39! in engagement with
the outer periphery of xing I8. .

This pawl assembly functions to prevent rear-
ward movement of the earriers frrespective of
where they are stopped because any reverse Toba-
tion tendencies of ring 1§ canses teeth 392 to
bite thereinto and lock the earriers. If desired

. the outer periphery of ring 1§ may be provided

]

with serrations {o angment the Jocking action.
In Figures 23 and 24 is iDustrated one of the
doors preferably employed in my machine, Each
door comprises a pipe or shaft 386 to the upper
end of which is secured the operating lever 120.
Welded to shaft 30§ is s plate 381, and bolted to
the top and bottom edges of this plate are & palr
of bars 308 and 389. Becured to the free edge
of plate 36T and bars 388 snd 389, hy means of
clamping bars and bolts, is a comparatively thick
curtain 210 of rubber or any other suitable flexi-
ble material. Also clamped (o barz 388 and 309

are & pair of faps 312 and 313, which are sdapted
to wipe against the top and bottom surfaces ot
the cabinet and establish a dust tight seal. In
order to seal the doors adjacent the hinges each
door is provided with & flap of flexible material
314, which wipes against shaft 106.

By reason of flexible material 310 each pair
of doors seal tightly and as they are held in sus-
pended position’ by bars 308 and 309 they will
not sag out of shape even after they have been
in use for some time. The work, in passing
through the machine, strikes part 310, thereby
swinging the doors open against the action of
springs 19, and parts 310, being soft, do not
injure even the most fragile castings.

In Pigure 25 I have diasgrammatically illug-
trated a simple linkage mechanism for simul-
tancously operaiing the conircl cages 133 of

- wheels U and L. As previously pointed out, if

@ piece of work having a vertical dimension
greater than that shown in Figure 1 1s placed
in the machine, it is preferably supported so that
jts transverse axis will lle substantlally inter-
mediate the top and bottor: walls of the blast
chamber, It is accordingly necessary to lower
the blast stream from wheel L, «nd to ralse, by
an equal amount, the blast stream from wheel U,

The mechanism shown in Figure 25 effects a
simultaneous adjustment of both wheels and com-
prises a lever 320 plvoted at 321 in any suitable
manner on the eablnet and is connected to con-
trol members 133 of wheels U and L by mears of
a pair of links 322 and 323 respectively. By rock-
ing lever 320 clockwise the control merber of
wheel U is rocked counter-clockwise and the blast
stream lowered and the control member of wheel
L is rocked in a clockwise direction and its stream
raised, In Figure 25 a shorter picce of work is
shown and the wheels adjusted to properly abrade
1t. Longer articles of work may be accemmo-
dated by rocking lever 328 counter-clockwise.

A plate 325, having any suitable form of grad-
vatlons, for instance, tt may be marked in terms
of vertical work height, may be mounted adja-
cent a pointer portion 328 of lever 320. If under
gome conditlons it is desirable, links may be con-
nected to the contrel member of wheel U 180 de-
grees from the position shown, whereby both con-
trol meinbers 133 will rock clockwise in response
to clockwise movement of lever 328. Moreover,
lever 320 may be reciprocated by any suitable
power operated timed mechanism for causing the
blast streams to sweep up and down as the work
is suspended in the blast zone without departing
from the spirit of the invention. For instance,
the mechanism could be synchronized with the
work-turning mechanism, so as to cause the blast
streams to sweep over the work in a predeter-
mined manner each revoiution.

As previously pointed out, the walking beam
disclosed s only one form the work-advancing
mechanism may assume, In Figure 26 I have
illustrated a different form of work-advancing
mecheanism and also an independent motor for
rotating the work, whereby it may be twned
independently of the work-advancing mechanism.

In this figure the work-turning motor drive is
shown In elevation and the sprocket and chain
drive for the carrlers is shown (on a reduced
scale) diagrammatically in top plan view. Arm
1824 15 shorter vertically than arm (02 and is
mounted on & support 33| for swinging move-
ment about a vertical axis so as to bring gear
{08 into mesh with the various carrier gears 28.

Mounted above support 331 15 8. motor 332 hav-
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ing any mutable speed reducing mechanism 333,
The outptit shaft 334 is disposed directly over
the pivot for arm i82a. A sprocket 338 1s mount-
ed on shaft 334 and drives a similar sprocket 335a
on shaft 103 by means of & chain 338.

The carrier assembly is driven by a motor 337
coupled thereto by means of a chain 338, pass-
ing aver a sprocket 138 driven by the motor, and
passing around ring I8, Chain 338 may mesh
with teeth formed on ring (§ or with teeth ele-
ments 34! secured thereio at properly spaced
intervals, ’

By independently driving gears 28 and the car-
rier assembly, it is apparent that the work may
be made to dwell for any desired period in the
blast zone and may be rotated at any speed there-
in by sultably conirolling the cireuits for motors
3312 and 337, One form of ¢ontrol mechanism is
shown in Figure 26 and comprises a commu-
tator druum $43 drivens at comparatively low speed
from gear box 333,

Drum 343 is provided with a plurality of rows
344, 345, 348, 34T and 348 of zegments I48. Al
of the segmenmts are of equal circumferential
length, in order that the carriers will be advanced
&R equel amount every time the cireuit is made,

and they are connected to a ipring 381, A lead-

252 and a brush connect slip ring $§{ to motar
331. Another lead 363 connects the motor with
one side of the line. 'The oiher #ide of the line
iz connected to a sliding contact finger 3648 hy
means of a lead 356, Finger 38 is guided for
movement axially of the drum on & non-circular
rod 356, which 15 carried by a plate 357. PFlate
357 iz provided with a pair of curved slotz 338
through which a pair of screws 388 extend and
clamp plate 357 to the housing of gear aszembly
LEE B

Assuming that motor 332 is operating, the car-
riers are loaded and finger 354 1x disposed In the
position shown, the carriers will be successively
advanced each time that a segment 348 contacts
finger 354 and closes the circuit for motor 33T,
Begments 349 are s0 designed that with a pre-
determined constant speed of drum 343, the cir-
cult for motor 337 is closed for a time interval
sufficlently long to advance the carrier assembly
& distance equal to the distance between two
adjucent carriers. In order to positively stop
each carrier as it is brought Into biasting position
the shatt of motor 337 is preferably provided with
an sutomsatic brake for stopping the motor as
soon s the circuit is broken, For instance, an
electromagnetically operated brake of the type
commonly used tn elevator drives may be used
i desired, - :

When each carrier is successively brought into
the blast zone its gear meshes with pinion 188
and is accordingly driven by motor 332, I it is
desired to vary the work-tuming speed by vary-
ing the speed of motor 332, drum 343 i= prefer-
ably driven by an independent motor so as to
maintain its speed substantially constant, and
the appended claime are intended to cover the
timing mechanizsm irrespective of the source of
power for drum 343, '

If it iz desired to increase or decrease the time
period during which each carrier will dwell in
the biast zone, finger $54 is slid axially to co-
operate with another row of segments, To in-
crease the period finger 334 i g

. 2,100,607

dwell point, screws 36 are loosened and plate
3§71 rocked a slight predetermined amount in &
clockwise direction and the screws again tight-
ened, The effect of this is to cause the carrier
axsembly to be picked up later and atopped later
in point of time, and thereby stop and dwell at
point beyond that for which it is set in Figure 37.
I 1t is desired to stop the carriers prior to attain-
ing the intersection of the blast streams plate
334 iz adjusted In the opposite direction, i ¢.
counterclockwise 50 a5 to cause motor to pick up
and stop the carrier earler. :

Certaln features ¢f the apparatus shown herein
are disclosed and more broadly clalmed in the
copending applicatlon of Wililam A. Rosen-
berger, Berisl No. 34,990, filed August 8, 1935,

‘The invention may be embodied in other
specific forms without departing from the spirit
or essentinl characteristics thereof., The pres-
ent embodiment is therefore to be considered in
all respects as jlustrative and not restrictive,
the scope of the jnvention being indleated by the
appended clalms rather then by the foregoiag
description, and all changes which come within
the meaning and range of equivalency of the
clairsa sre therefore intended to be embraced
therein,

‘What is claimed and desired to be secured by
United States Letters Patent 1s: -

1. In an abrading msachine, & circular track
disposed in a substantially horizonta! plane, &
phurality of carriers mounted for gulded move-
ment on =ald irack, at least one work support
mounted for rotation about s substantially ver-
tical uxis on each of sald carriers, and means for
rigidly interconnecting all of sald carriers for
synchronous movement about sald track,

2. The abrading apparatus described in claim
1, wherein sald means comprises st least one ring
member connected to each of sald carriers.

3. In an abrading machine, s cabinet of gen-
erally U-shaped form in the top plan view and
having an arcuately shaped slot in its upper sur-
iace, a circular track supported above sald cabi-
net and lylng substantially in a horizontal plane,
& plurality of work supports mounted for gulded
movement on 8ald track and depending through
the aiot In gaid cabinet, the central portion of
sald eabinet deflning a blasting zone and being
provided adjacent ita bight with devices for pro-
abrasives at abrading velocities toward
sfdes of articles moving through said blast-
sone in the path deflned by sald circular
aald devices being located on opposite sides
path of movement of rald ariicles.

4. The abrading apparatus described in clais1’3,
wherein eaid devices comprise at least one abra-
sive throwing wheel assembly mounted on the
exterior zurface of opposite walls of sald cabl-
pet and registering with openings in the latter
for profecting ebrasive Into sald blasting zone.

5. In an abrading apparatus, a cabinet sirue-
ture havieg a slot in its upper surface, & track
mounted above sald cabinet, a plurality of ear-
rers mounted for guided movement on said
track and having elements depending through the
alot in said cakinet, at least one baffle member
located In sald cabinet adjacent said siot and
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45

50

55

carried by sald elements for synchronous move- 7§
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ment therewith, said bafle member having a
width grester than the width of sald zlot, for pre-
venting rebounding abrasive from escaping from
said cabinet.

8. In an abrading machine, & conveyor mecha-
nlam for carrying articles of work in a substan-
tially horizontal path through a. blasting zone,
s plurality of rotatable abraslve propelling de-
vices mounted adjacent the path of movement
of sald articles of work for cieaning the same,
each of said abrasive propelling devices being
operable to subsiantially tangentially throw a
restricted fan-shaped stream of sbrasive toward
sald articles of work, one of said abrasive pro-
pelling devices being located with its axis of ro-
tation sdjacent the upper part of the path of
movement of sald articles of work and being an
overshot abrasive propelling wheel, for cleaping
the top surfaces and the upper part of the sides
thereof, and another of sald abrasive propelling
devices belng located with its axis of rotation dis-
posed adjacent the lower part of the path of
movement of said ariicles of work and heing an
wndershot. abrasive prope'ling wheel, for clean-
ing the bottom surfaces and the lower part of
the gides thereof, said abrasive propelling de-.
vices being provided with means for simultane-
ously adjusting their discharge streams about
their axes, for accommodating the msachine to
articies of work of varigus heights.

7. In an abrading machine, a track, a pla-
rality of carriers mounted for guided movement
on said track and operable to carry artleles of
work from & loading zone to a blasting zone,
means connecting sald carriers together for syn-
chronous movement, at least one work support
Journaled upon each of sald carriers far rota-

- tiom abput a substantially vertical axis, each

70

of said work supports having a toothed driving
member, and yieldingly supported driving means
for engaging said toothed dilving member, and
rolating said work support when sald carrier is
brought into sald blesiing zone,

8. The abrading machine described in claim 7,

wherein said vieldingly supported driving means
comprises 3 gear mounted for rotation and also
for limited translational movement toward and
sway from said toothed driving means of sald
work support.
9. The abrading machine deseribed in claim T,
together with means for intermitiently advane-
ing sald carriers into said blasting zone, sald
yieldingly supported driving means being auto-
matically operable to successively engage and
drive the toothed members of said work supports
as they are brought into sald blasting zone.

10. In an abrading machine, o track, a phi-
mality or carriers mounted for guided movement
on said track and operable to carry articles of
work from s loading zone into a blasting zone,
means connecting sald carriers together for syn-
cthronous movement, at least one work support
Journaled upon each of said carriers ~ad having
& driving member, means for intermittently ad-
vancing said carriers into sald blasting zone,
power operated means for automsatically engeg~
ing and driving the driving member of each
work support when it is brought into said blast-

ing zone, and means for inhibiting retrograde™

movement of ssld carriers when sald driving
memhbers engage said power operated means,
1. In an abrading machine, a plurality of
earriers mounted for movement from a loading
sone into & biasting rone, 2 mechanism for caus-
ing said carriers to Intermitiently advance into

-
b

saild blasting zone, to dwell In sald blasting Tone
for a period of Hme that is greaier than the {ime
required to advance sxic carriers into said biast-
ing zone, and to then pass out of sald
gone, comprising a reciprncable wember having §
means for establishing a connection between it
and sald carriers in succession, and means for
causing sald member to reciprocate at a greater
speed in one direction than in the reverse direc-
tion,

|

carrying articles from a loading zone to & blasting
gone, a reciprocating mechanism for eausing said
conveyor to advance sald articles one step each
cycle, and selectively operable means for causing
sald mechanisin to only sadvance said conveyor
one step each second or more cyeley

13. In an abrading machine, a plurelity of
work carriers meunted for movement into a blast-

ing rone, means for advancing said carriers step- g,

by-step into sald blasting rone and for causing
each of sald carriers to successively dwell there-
in for a predetermined ireatment of the articie
of work supported thereby, an abrasive propelling

mechanism mounted in said blast zone, means for ¢,

feeding an abrasive to sald abraxive propeliing
mechanlsm, and means for causing sald last-
named meens to automsatically cease feeding
abrasive when sald carriers are heing advanced
by sald first-named means.

14. In an sbrading apparatus, a eabinet struc-
ture having a slot in its upper surface, 8 track
mounted above zeid cabinet, a plurality of car-
riers mounted for guided movement on sald track
and having elements depending through the slot g
in said cabinet, at least one balie member located
in said cabinet adjacent said =lot and carried
by sald elements for synchronons movement
therewith, sald bafle member having a width
greater than the width of said siet, for prevent- 4,
ing rebounding abrasive from escaping from,
sald cabinet, and a second baffie member having
a plurality of apertures around its circumfer-
ence corresponding to the spacing betwsen said
elements, sald second baffle nember having the ,.
apertures thereof threaded over said elements
for synchronous rotation therewith, said second
baflle member {rictionally resting ppon said cabi-
net structure and bridging satd slots and co-
operating in sealing engagement therewith, said 50
elements extending loosely through said second
bafle member whereby the laiter may freely
gravitate downwardly thereon and rest upon said
cabinet.

15. In an brading apparatus, a conveyor mech- o
anism for moving articles of work through a
blasting zone, means for driving sald conveyor
mechanism, comprising an elongsted member
mounted for oscillation and connected to and
operable to advance sald conveyor one step each ©
time 1t oscillates, a erank mounted for rotation
adjacent sald member, and variable functioning
means for connecting said crank to sald mem-
ber, sald variable functioning means being selec-
tively operable to efther oscillate sald member
upon each revolution of said crank or upon each
predetermined number of revolutions of szald
erank,

16. In an abrading apparatus, & conveyor mech-
anism for moving articles of work through a
biasting zone, means for driving said conveyor
mechanism comprising an elongated member
mounted for oaclllation and connected to and
operable to advance said conveyor one step each
time it is oscillated, said member having gaide-
way means provided thereon, a crank mounted ™

n

_ e
12. In an abrading machine, a conveyor for
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for rotation sdjacent sald member and having
the free end thereof engaged with sald guidewsy
means, said guideway means being selectively
operable to allow sald crank to disengage itself
from said member to allow said crank to undergo
an idle stroke independently of sald member,
and control means for sald guideway means op-
erable to cause said member to either oscillate
upon each revolution of the crank or upan each
predetermined number of revolutions of said
crank,

17. The abrading apparatus described In claim
16, wherein said guideway means comprises s
pair of flange elements provided upon sald mem-
ber, one of zaid flange ejements being pivoted
50 a3 (0 open the guideway formed by said flange
elements and allow said crank to become dis-
engeged® stherefrom.

13. In an abrading apparatus, a convwmeeh
aniem for moving articles of work through e
blasting zone, means for driving sald conveyor
mechanism comprizing an elongated member
mounted for oscillation and connected to and
operable to advance sald conveyor one step each
time 1t is oscillated, sald member having a gulde-
way provided thereon, 3 erank mounted for ro-
tation adjacent sald member and engaged with
aaid guideway means of sald member, sald crank
having means for varving the effective length

thereof, whereby the distance that said articles’

of work are advanced by sald crank may be selec-
tively varied.

19. In an abrading apparatus, 8 conveyot mech-
anism for moving articles of work through a
blasting zone, means for dri7ing sald conveyor
mechanlsm including an electric motor contiected
to sald convevor mechanism, and means for con-
trolling the supply of electric power to said mo-
tor comprising a cirewlt, a cireuit conirolling
means comprising means for closing sald circuit
for a length of time sufficlent to allow said mator
to advance sald conveyor mechanizsm a distance
corTesponding to the spacing of sald articles of
work and then autometically break said cireuit,
sald circuit control means belng operable to
maintain said circuit droken for a longer period
than it is maintained closed, to therehy main-
taln sald articles of work at rest In said zone
for a longer period of time than is required to
bring =aid articles of work into said hlast zone.

20. The abrading apparatus described in claim
19, wherein said circuit controlling means em-
bodles adjustable means for selectively yarying
the time interval during which sald dreuit ix
broken, to thereby vary the length of time sald
articies of work will be treated in said biast zone.

21. The sbrading apparatus described in clalm

19, whereln sald circult controlling meany em-

bodles means for selecitively varying the pos'-
tion where sald motor will stop said articles of
work In sald blast zonre, for varying the abrad-
ing action to which the work is subjected in said
blast zone,

22. In an abrading machine, a plurality of work
carriers having means mounting them for trans-
lational movement In u substantially horisontal
path from a loading zone o a blasiing mwoe, snd
means for causing sald carriers to intermittently
advance into sald blasting zone, to dwell In said
bilasting zone for & period of time that is greater
than the time requlired to advance ssid earriers
into sald blesting zone, and to then pass out of
said blasting zone, eald second named means
comprising & reciprocable member having means

$,100,607
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and satd carriers in succession.

23. In an abrading apparatus for subjectiing
work units Lo the action of abrasive thrown at
high velocity, sald work units comprising at
least one member having at least one cpening
therein, means providing & loading zone and &
blasting zone, conveyor means for transporting
sald work units In succession from sald loading
zone to said blasting zone, blast means in said
blasting zone for projecting at least one fan-
shaped stream of abrasive toward snid work units
a8 they travel through sald blasting zone, said
conveyor means being operable to advance said
work units into ssid hlasting zone and to cause

_ each work unit to dwell for & predetermined time

In front of said blast menns, said conveyor means
also embodying means for causing each of satd

work units to rotate about an axis disposed sub- -

stantially transverse to the path of movement of
satd work units through said blasting zome to
present siternately their openings to the action
of said stream of abrasive as sald work units
successively dwell in front of sald blast means,
suid axis being offset a predetermined distance
from sald blast stream, to thereby insure thor-
ough cleaning of the interior surfaces of the
openings in said work units, the plane of said

13

blast stream heing substanttally parailel to the

axis of rotation of said work units.

24. The gbradiog apparatus set forth in clalm
23, wherein said conveyor means embodies means
for selectively adjusting the point of dwell of
said work units In said blasting zone, whereby
the degree of offset of sald axis of rotation of
sald work units from said blast stream may be
selectl rely varied, for varying the action of said
btas. stream upon said work units.

25. In an abrading apparatus for subjecting
work units to the action of abrasive thrown at
high veloclily, sald work units comprising at leaxt
one member having at least one opening therein,
means providing s loading zone and a blasting
wbe, conveyor means for transporting sald work
units in succession from said loading zone to
said blasting zone, blast means in said blasting

30
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rone for projecting at least one stream of abra-

slve In a direction substantially transversely to
the path of movement of sald work units through
said blasting zone, said conveyor means being
operable to advance said work units Into said
blasting zone and to cause esch work unit to
dwel] for a predetermined time in front of sajd
blast means, sald conveyor means also embodying
means for causing each of said articles to rotate
shout an axis disposed substantiglly transverse
to the path of movement of sald work units
tkrough sald blasting zone nd alternately pres-
ent thelr opénings to the action of saild stream
of abrasive as said work units successively dwell
in front of sald blast means, sald axis being off-
set k predetermined distance along sald path from
rald blast stream, to i{hereby Insure thorough
c'eaning of the interior of the opening in said
work units, and a second blast means in sald
blsst zone for projecting a stream of abrasive
genernlly- transverse to the path of movement
of sald work units and so located as to intersect
said path of movement of sald work units at a
point offset from sald axis about which said work
units rotate in front of said first-named bisst
meana. -

28. The sbrading apparatus set forth in elaim
25, wherein sald blast means are located on either
sde of the path of movement of said work units

- .

70

15

e R s e LA T T U g, < 4

T e e b i St e e e

Rl A el P W T . R ek SR o e

Tl

s

R

=




T

f
L3

2,180,007

and sre z0 disposed as to project thelr blast
Streams at an angle of sommewhat Jess than 180°
to each cther, said blast streamis having & com-
monh point of intersection adjacent the path of
§ movement of said work units. |

27. If the art of cleaning articles by subject-
ing them to the action of & blast stream, the
methed of conveylng an article to a blasting posi~
tion Iocated between, and offset from the Inter-

10 section of the centers of at least two substantial-

Iy oppasitely disposed fan-shaped blast streams,
stopping said article at said blasting position and
rotating it for a predetermined length of time
about an axis disposed substantially transverse

15 to the path of movement taken by the article
being conveyed into said blasting position, and
substantially parallel to the planes of said blast
sreams,

28. In an sbhrading apparatus, a cabinet pro-

29 viding a blasting zone, & conveying mechanism
for moving articles of work In & substantially
horizontal path through gatd blasiing zone, com-
Ppeising a series of inter-connected carriers, means
for directing an abrasive blast sgainst the ar-

2§ Ucles of work Jocated in said blasting zone, and
mmeans for intermittent)ly advancing sald carriers
a distance at least as great as the spacing of satd
carriers and bring at lesst one of said articles
of work into blasting position in said blasting

30 Zobe, comprising an enlongated member mounted
for oscillation adjacent said conveying mecha-
uism and having ratchet means at the free end
thereot, for cooperation with parts of said con-
veying mechanism to advance the latter when

35 saki member Is rocked in one direction, said mem-
ber being incapable of effecting movement of
sald conveyor mechanism when it is rocked in the
opposite direction, said ratchet means compris-
ing a pivotal pawl mounted on ssid member and

4¢ resiiently urged toward cooperation with said
conveyor mechanism parts, sald pawl embodying
resillent means for allowing a predetermined
¥ieid thereof in response to impact of said pawl
with zaid conveyor mechanism parts,

45 29 In an abrading apparatus, a cabinet pro-
viding a blasting zone, a conveying mechanism
for moving articles of work in a substantially
horizontal path through said blasting zone, com-
pising a series of interconnected carriers, means

50 for directing an abrasive blast agalnst the ar-
ticles of work Jocated in sald blasting zone, and
means for intermittently advancing said carriers
& distance at Jeast as great as the spacing of sald
carriers and bring at least one of sald articles

66 of work Into blasifng position in satd blasting
Zone, comprising an enlongated member mount-
ed for oscillation scfacent said conveying mech-
ankmn and having ratchet means at the free end
thu-eulfurcoopemuonwlthpartsotsamconveymg

60 mechanisin o sdvance the latter when sald mem-
ber is rocked in one dlrection, said member being
incapable of effecting movement of said conveyor
mechanizm when it is rocked in the opposite di-
rection, 5513 member having a guldeqay. a erank

65 mounted for rotation and having roller means
cooperating with sasd guldewny for effecting os-
cillation of sald member, the axis of rotation of

-anid erank being so located with respect to satd

o
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member az to cause the latier to caciilate faster
in one direction than in the opposite direction
when sald crank is rotated, sald member cans-
ing said conveying mechanlsm to advance when
said member oscillates in said one direction. s

30. In an abrading appsratus, a cabinet pro-
vidine a blasiing zone, a conveying mechanizm
for moving articles of work in a substantially
herizontal path through safd blasting zone com-
prising a series of irterconnected carriers, means 10
for directing an abrasive blast against the ar-
ticles of work located In said blasting zone, and _
means for intermittently advancing sald carriers
a8 distance al least as great as the spaclng of satd
carriers and bring at leest one of said articles of 15
work into blasting position in said blasting sone,
comprising an elongated member mounted for
osclilation adjacent sald conveying mechanizm
about an axis Intermediate its ends and having
ratchet means at both free ends thereof for co- 20
operation with substantially diametrically oppo~-
slite parts of sald conveying mechanism to ad-
vance the latter when sald member 18 rocked fn
one direction, seld member belng incapable of
effecting movement of said conveyor mechanism 25
when 1t is rocked in the opposite direction.

2L In an abrading apparatus for suhjecting
work units to the action of abrasive thrown i
high velocity, said work unitz comprising at least
one member having at least one opening there- 30
in, means providing a loading zone and & blaste
ing zone; conveyor means for transporting sajd
work units in succession from said loading zone
to said blasting zone; blast means in sajd blast-
ing zone for projecting abrasive towsrds said work 35
units as they travel through said blasting zone;
sald blast means comprising a rotatable abragive
bropeliing device located with its axis of rotation
adjacent tHe upper part of the path of movement
of said ariicies of work and being an over- 40
shot abrasive propelling wheel, for cleaning the
top surfaces and the upper part of the szides
thereof, and a second abrasive propelling device
located with its axis of rotetion disposed adjn-
cent the lower part of the path of movement of 45
said articles of work and being an undershot
abrasive propelling whee), for cleaning the bot-
tom surfaces and the lower part of the Bldes
thereof; sald conveyor means being operable to
advance said work units into said blasting zone 50
and to cause ezch work unit to dwell for a yre-
determined time in front of said blast means;
sald conveyor means also embodying means for
causing sald work units to rotate about an axis
disposed substantially transverse to the path of &3
movement of seid work units through said blast=
ing 2one to present alternately their opening to
the action of d streams of abrasive as sald
work units successively dwell in front of said

blast means, s#id axis of rotation of sald work #@ -

units belng offisht & predetermined distance from
sald lust streams, to thereby insure thorough
cleaning of the interior surfaces of the openings
of said work uniia, the planes of said blast
streams belhg substantially parallel to the axis of 8

retation of work units,
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