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This invention relates to apparatus for abra-
sively treating metal castings, forgings and the
like.

In the cleaning, polishing, hardening or other
treatment of metallle castings, forgings or the
like by a stream of abrasive particles, it is gen-
erally desirable to expose all or predetermined
portions of the suriaces of the articles uni-
formly to the action of the strearn of abrasive.
Where the articles are relatively small and
rugged they can be exposed conveniently for
treatment in a tumbling mill or like apparatus.
However, tumbling is not suitable in many in-
stances, for example, where the articles are large
and heavy, or are delicate and brittle, or have
substantial projections or cavitles. Further-
more, it 1s often desirable to expose the artlcles
to the abraslve stream in a predetermined, con-
trolled meanner In order to insure complete treat-
ment of certain portlons or all of the surface
of each article,

Where relatively large quantities of articles are
to be treated, 1t is also desirable to pass them in
succession through the abrasive stream in a
more or less continuous feeding operation to
eliminate the necessity for shruting down the
apparatus, as is necessary in batch operations.
Preferably. the operailon should be adapted to
be carried out partially or completely by auto-
matic apparatus.

In accordahce with the present invention, the
article to be treated or so-called work plece is
advanced into s treating zone wherein it is sub-
jeeted to the nction of one or more streams of

abrasive particles. The stream or streams have

8 divergent fan-like shape and the work plece
{s moaved about the stream or streams whereby
the sngularity of iinpingement of abrasive par-
ticles against the varlous surfaces of the work
piece is varied, thereby to effect complete treat-
ment of the various surfaces including cavitles,
depressions and other irregular portions. The
work plece may be roiated or turned while in
the mbrasive stream or streams to more fully
expose the various portions to the action of the
abrasive. In certala cases, the direction of filght
of the abrasive particles 1s varlied as the work
plece is moved about In the treating zone where-
by the stream follows the movement of the work
piece and a greater range of movement of the
work plece is obiainable and consequently a
greater range of variailon of angularity of im-
pingement.

The apparatus includes one or mote gbrasive
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of the centrifugal throwing wheel type provided
with means for controlling the direction of flight
of the thrown abrasive and adapted to project
a fan-like divergent stream. A conveyor mech-
anlsm is provided for advancing the work pleces
into the treating zone and inciudes one or more
carriers for the work pieces and a mechanism
for advancag the carriers. A mechanism, syn-
chronized with or connected to the advancing
mechanism, is provided for manipulating each
carrier whereby the work plece is moved in the
desired manner ‘while in the stream or streams
and then carried out of the treating zone. There
is also provided mechanlsm for controlling the
«hrasive projector or projectors whereby the ab-
rastve stream or streams follow the movement of
the work piece or work pleces while in the treat-
ing zone.

An object of this invention is to provide &
novel abrasive projector of the rotary centrifugal
type embodying a control member for controlling
the direction of filght of the thrown abrasive and
& novel mechanism for actuating the control
member either manually, or autoiratically by
getuation of a movable, article-conveying ap-
paratus.

Another object of the invention is to provide
a novel apnaratus for abrasively treating var-
fous metalllc articles wherein the articles are
advanced into the stream of treating particles
and manipulated in the stream in such a way
that all or predetermined portions ot the arti-
cles are exposed for treatment,

Still another object of the invention Is to pro-
+Ade apparatus of the class described wherein
articles are automatically advanced into the
treating stream and moved anout in the stream
so that not only are all surfaces of the articles
treated but also any cavitles or depressions as
are provided in articles of irregular shape.

Still a further object of the invention s to
provide novel apparatus wherein the direction
of flight of the abrasive particles may be varied
automatically in a predetermined manner or
may be controlled in accordance with the move-
ment of the article to be treated.

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

Althouglr the novel features which are be-
lieved to be characteristic of this invention will
be particularly pointed out in the ¢laims append-
ed hereto, the inventicn itself, as to its objects

projecting devices each of which preferably is 55 and advantages, and the mauner in which it may
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be carried out, may be better understood by re-

" ferring to the following description taken in con-

nection with the accompanying drawings form-
ing a part thereof, in which:

Fig. 1 15 a front elevational view of one form
of apparatus suitable for carrying out the inven-
tion;

Fig. 2 is a horizontal sevtional view taken along
line 2—2 of Fig. 1; )

Fig. 3 is an enlarged fragmentary top view of
the apparatus shown in Fig. 1, the lower portion
of the structure being shown merely In outline;

Fig. 4 1s an enlarged fragmentary sectlonal
view taken along line 4—4# of Fig. 3 end Hlustrat-
ing particularly a portion of ihe article elevat-
ing mechanism and the throwing wheel conirol;

Fig. 5 is a fragmentary sectional view taken
along line 5—S5 of Fig. 4;

Fig. 6 is an enlarged fragmentary view in ele-
vation showing the cooperation between the drive
chain and the conveyor chaln, certain of the parts
being shown in cross section;

Fig. 7 is a fragmentary cross sectional view
taken along line T—1 of Fig. 6;

Fig. 8 is a perspective view of the driving dog
fllustrated in Figs. 6 and 7;

Fig. 9 is an enlarged fragmentary view showing
one of the throwing wheels and associated con-
trol mechanism, certain of the paris being shown
in cross section;

Fig. 10 Is a fragmwentary view of a cross section
taken along the line {0—10 of Fig. 9;

Fig. 11 is an enlarged fragmentary top plan
view of the outlet end of the housing or cabinet
and illustrating the door opening mechanism;
and

Fiz. 12 is a fragmentary view In elevation
showing the outlet doors and operating mecha-
nism therefor.

In the following descriplion and in the claims,
various defails will be identifled by specific names
for convenience, but they are Intended to be as
generic In their application as the art will per-
mit. Like reference characters denote like parts
in the several figures of the drawings.

1n the dravings accompanying and forming
part of thiz s-ecification, certain specific dis-
closvrc of the invention Is made for purposes of
expianation, but it will be understood that the
details may be modified in various respects with-
out departure from the broad aspect of the in-
vention.

Referring now particularly to Figs. 1 fo-3, the
apparatus includes a housing 80 having respec-
tively an inlet chamber 84, a cleaning chamber
g2 and an outlet chamber 83. Abrasive pro-
jectors A and B, which may be generally similar,
are mounted on angularly arranged portions 8da
and 84b respectively of the front wall 84 ard are
adapted to project the streams a snd b in the
chamber 82.

The projector A Includes a wheel |, shown more
in detail in Figs. 9 and 10, and which comprises
spaced parallel side plates 2 and 3 suitably se-
cured together £s by studs 4 having reduced end
portions 5 entering openings i the side plates
and secured, as by plug weldinz. The side plate
2 preferably is secured as by bolls T to a hub
member B which !s suitably mounted oii 8 shaft
9 for rotation therewith.

Throwing blades (0 are disposed between and
carried by side plates 2 and 3 and extend radi-
ally thereof irom the periphery to point:. inward-
Iy short of the center. Each throwing blade may
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i2 In the side plates 2 and $ and is secured by
o screw I3 extending through the side plate 2
and entering a recess 14 in the blade I).

An impeller 15 s disposed in the circular space
defined by the ends of the blades {0 and mey in-
clude spaced parallel side plates i§ and (7 carry-
ing a plurality of radlal blades 18. The Impeller
i5 is secured sultably as by bolts 19 to s center
plate 20 which in turn is attached to the hub ]
az by screws 21.

Disposed within the circular space defined by
the ends of the throwing blades and surround-
ing the impeller 15 is a control member 285 pref-
erably of generally cylindrical shape. The con-
trol member 2§ is partially closed at the end ad-
Jacent the hub by an Inturned end flange or wall
26. 'The control member 2§ projects through an
opening 22 in the side plate 3 and has a gener-
ally trough-like extension 2T.

The control member is provided with a dis-
charge opening 28 which may take the form of &
sirngle opening or a serles of spaced openings
suitably located in the control member.

A suitable feeding means, such as a nozzle 39,
is associated with the wheel and is positioned to
deposit abrasive material into the path of rota-
{ion of the impeller blades 18. The nozzle 38
may extend into the control member 25 and may
be sealed therein by & suitable sealing material
31, such as rubber. The sealing material may be
contained in a groove 32 formed integral with
the nozzle 30 or defined by a separately formed
end uiember.

The wheel Is operated by rotating the shaft ¥
which rotates the side plates 2 and 3 and the
throwing blades 0. Abrasive Is fed to the Im-
peller |5 through the nozzle 30 and the impeller
hurls the abrasive through the opening 28 on to
the throwing blades 10. Abrasive 1s carried along
the leading surfaces of the throwing blades and
is projected from the Mades adjacent the pe-
riphery.

The abrasive spreads out fanwise to form a
stream which is approximately equal to the width
of the throwing blades and which produces a
generally elongsted {mplngement patiern on a
plane spaced from the wheel and parallel to the
ax!s of rotation. With wheels of similar construc-
tion and size rotated at the same speed, a fixed
relation exists between the clock-dial position of
the opening 28 of the control member 2% and the
point of cischarge of the abrasive from the blades
10. By adjusting tne position of the opening ta,
the direction of the abrasive thrown by the wheel
may be regulated, '

It is to be understood that the term “abrasive”
as herein used Is intended to include suitable
treating material, both that which Is inherently
abrasive and that which exerts a& smoothing and
polishing action. 'The abrasive may include
smoath steel shot, cracked steel grits, quartz sand
or other granular materials sultable for clean-
ing, polishing, hardening or otherwise modifying
the surface characteristics of the articles treated.

While the direction of the stream of gbrasive
can be controlled, it is sometimes desirahle to
provide a housing for the wheel, one suitable
housing buing shown particularly in Figs. 9 and
10 ¢f the drawiugs. The housing 35 may be gen-
erally arcuate In shape and the wall adjacent
the nozzle 30 has an opening 3§ to admit the
nozzle. The space around the nozzle 30 may be
partiaily closed by a collar 3T having an in-
turned flange 38 and secured In position hy a

have side flanges 11 adapted to seat in ¢rooves 75 securing ring 39. At the other side of the hous-
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ing 38 there is provided an openlng 48 to per-
mit the hub 8 and shaft § fo extend out of the
housing and this opening may be sealed by a suit-
able gasket 41 contained in a ring-like housing
12,

A suitable control mechanism 0§08 may be
mounted adjacent the wheel for adjusting the
position of the control member 26. The trough-
shaped portion 27 of the control member 28 is
suitably connected, as by clamp members 61 and
52, to a rotatable bearing block 5¢ having an in-
ternal passage 58 to receive a spindle §9. The
spindle 59 has a threaded portion 80 screwed into
a bracket 6f and secured as by a nut §2. The
bracket Is suitably supported as by attachment
to a supporting bracket §3.

The spindle 59 is formed with & cylindrical por-
tion 68 journaled in a bearing 67 at one cnd of
the block §8 and a reduced cylinder portion §8
journaled in a bearing 69 at the other end of
the block. The central portion of the spindle 59
may be tapered, as shown, for convenience in as-
sembling and the reduced end 68 may be thread-
ed as Indicated at 10 to receive a retaining nut
1. The end of the passage §8 may be closed by
a cover 12 sultably secured to the block 58.

The bearing block 56 may be rotated about its
axis by & lever 15 suitably secured to the block
as by bolts 16, and an actuating rod 17 may be
connected to the lever T8 for actuating the same,
It will be seen that, when the rod 17 is actuated
to move the lever 15, this motion is trunsmitted
to the bearing block 56 and in turn to the con-
trol member 25, whereby the clock-dial position
of the opening 28 is adjusted accordingly.

Each shaft 9 (Fig. 2) mounting each wheel |
is journaled in bearings 90, which may be ‘se-
cured to the adjacent wall portion 84a or to the
adjacent wall portion 84b. Each wheel {s driven
by & motor 9! connected by a suitable drive 12
to the shaft 9.

The projector B is preferably of generaily sim-
flar eonstruction to the prejector A and is mount-
ed on the wall portion 84b, while the projector A
is mounted on the wall portion Bda. It will be
seen that the profectors A and B are so mounted
that the streams a and b converge and impinge
against the work piece wp when the latter is
in the position shown in Fig. 2.

The lower portion of the housing 80 preferably
is formed as a hopper 93 to collect spent abrasive
which has been thrown by the projectors A and
B. A suitable conveyor 94 may be provided for
carrying spent abrasive to an elevator 88 adapted

to elevate the spent abrasive to a storage hopper -

96. The elevator 95 is driven by a motor 81, and
a drive connection 38 may be provided for driv-
ing the conveyor 94 from the elevator 8. Con-
dults 99a, 99b are provided for conducting the
abrasive from the hopper 96 to the spouis 30, 30,

A conveyor mechanism is provided for advanc-
ing work pieces wp ihrough the housing. This
mechanism operates to elevate and lower the work
pleces while in the cleaning chamber and at the
same time rotates them for the purpose of pre-
senting the various surfaces to the abrasive
streams. This mechanism couiprises essentially
a track having one or more hangers movable
thereon which are driven by an endless drive
member, a portion of the {rack belng removable
and connected to an elevator mechanism syn-
chronized with the driving mechanism whereby
a hanger is haited on the removable track por-
tion which is then elevated and rotateq ‘o Im-
part similar movement of the hanger and wock
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3 ner (not showm).

piece while the latter is in the abraslve stream
or streams,

A track 108 which preferably is continuous, .

except as hereinafter described, is supported
above the housing 80 by sultable means which,
for the purposes of simplicity of the drawings,
is not shown in detail. The supporting means
may comprise any suitable arrangement of
framework $0ta of sufficient strength for sup-
porting the weight of the track and associated
mechanism.

Mounted for movement on the track i00 is one
or more, and preferably a plurality of, hangers
t0! each comprising an elongated shank §02
carrying a hook portion (93 at its Jower end for
supporting the work piece wp. At its upper end
the hanger comprises & yoke i05 carrying one
or more pairs of wheels or rollers 106 riding on
the track (80. The hangers {01 are connected
to and driven by a conveyor chain (1§ trained
over sprockets 14i rotatably mounted on shafis
112 which preferabiy are located adjacent the
ends of the housing 80.

The conveyor chain 110 may be constructed In
any suitable manner but preferably comprises
a plurality of link members |4 connected by
pins (158 carrying spacing rollers 116, At spaced
points along the chain corresponding to the de-
sired spacing between hangers, a driving yoke
120 is connected to the chain, the yoke prefer-
ably being inserted in the chain and secured to
the adjacent links by pin bolts 119. The end 121
of the yoke member is shaped to receive the shank
102 of the hanger.

Secured to the chain I8 adjacent the driving
yoke 128 and preferably attached by pin bolts
119 is a driving lug {17 having a suitable shape
providing shoulders 118,

The conveyor chain is driven by a pair of spaced
drive chains (26, each of which is trained over
a. plurality of sprockets (21 mounted on shafts
128 respectively. Each shafi 123 preferably is
journalled in bearings 129 secured on brackets
130 which may be supported in a suitable man-
One of the shafts i28 pref-
erably is driven as by a motor 132 connected
through a siitable drive 132 to a pinion 138§
which meshes with a gear §36 carried on the shaft
to be driven.

The driving chain 126 may be constructed in
any suitable manner and for example, may com-
prise a plurality of links 1371 connected by pins
or rollers §33 and carries a driving dog 139 piv-
otally mounted on a shuft 140, The dog 139 com-
prises a sleeve-like hub portion i41 and spaced
arms 142, sach of which arms is provided with
a shoulder 143 adapted to engage the corre-
sponding shoulder (#8 of the driving lug 111
when the chain 126 carries the dog 139 into suit-
able position. Sleeves 145 are provided for cen-
tering the dog 139 on the shaft (40,

The dog 133 1z urged into engagement with
the lug 118 by springs 144 having their ends se-
cured to the shaft 140 and the hub {41 respec-
tively.

The shaft 140 extends inwardly from oOne of
the chains 126 and is mounted in a shaft yoke
or connector 146 having flanges (48 and 149
providin~ hearings for the shaft. The shaft
preferavny |s held against rotation In its bear-
ings as by a pin 180, At the other end of the
voke or shaft connector is a flange 157 carrying
a stud shaft (4T which is secured in the chain
126 whereby to support the yoke {46,

The arms 142 of the dog 139 carry at their
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free ends rollers (B mounted on pins I se-
cured in openings (§8. The rollers 1§{ ride in
a guide track 152 adjscent the conveyur chain
110 which track has an upper flange 183" for
helding the roller down snd thereby causing the
dog 138 to engage the driving lug 111,

The track 152 preferably is provided with a
suitably shaped entrance portion (84 and tail
portion 156, The entrance portion insures that
the roller 1z engaged by the track 152 and the
tail portion 155 permits the roller to be with-
drawn from the track without binding. If de-
sired, the track may be continuous and the roli-
ers thereof are not disengaged therefrom dur-
ing the complete movement of the drive cheln
128.

It will now be seen that, when the motor 132
is actuated, the drive chain i28 is caused to travel
around its path and carry the dog 138 Into en~
gagement with a driving jug 111 on the con-
veyor chain, The driving lugs are so positioned
on the conveyor chain that when one driving lug
is carried to the end of the movemant in which
it is in engagement with the dog, tie succeeding
driving lug is brought into position to be en-
gaged by the dog on its next trip. ‘Thus, during
the period of disengagement of the dog with
one driving lug and engagement with the next
succeeding driving lug, the conveyor chain 1s
stationary even though the main driving mutor
{32 remains energized

Referring now particularly to Fig. I, a Uft
mechanism (€4 is provided adjacent the cleaning
chamber 82.-for imparting vertical movement to
the hanger when it is in a position wherein the
work plece is in the stream of abrasive, The
track 100 is provided with a removable section
184 carried on & vertical shaft 162 mounted in

‘& frame {63. The shaft is journalled in a cross

head 164 vertically slidable in the frame (63,
which cross head carries rollers 153 bhearing
against the sides of the frame {63 for gulding
the cross head substantially without friction.
The cross head preferably is formed with side
members 165 connected by cross members 166
having secured thcoszbotween s suitable bearing
such as may be constituted by bearing members

87 and i68 having anti-friction bearing mem-
bers 169. The shaft 182 is supported by the cross
head 164 and is held agalnst axial movement as
by & pin 170 but it is peritted to rotate freely
by the bearing above described.

The cross head is provided with projecting
studs, such as rolers 171, which ride in swing-
able elevating levers 112 which may be anchored
in a suitable manner as by a link (73 pivotally
connected to a fixed portion of the apparatus,
such as the bracket 174, Carried on the shaits
140 and {47 respectively are rollers 115, 175 po-
sitioned to engage the elevating levers 172 re-
spectively. The latter rest freely upon the roll-
ers 115, 115 and, when the rollers are carried
upwardly by the ascending movement of the
chain {28, the elevating levers 112 are elevated
and thereby lift the cross head 164 and the shaft
162, the track section 461 and the hanger I8l

The shaft 182 carries at its upper end a head
179 provided with studs 116 which may be formed
as rollers and which ride in a helical guide 177
secured_in the frame 163. As the cross head (64
and shaft 162 are elevated, the helical guide 117
operates on the stuis (16 to turn the head 119
and shaft (62 on their common axis and thus the
associated mechanism including the track sec-
tion 161 and shaft 102 are rotated.
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. The cross head carrles rollers 1§53 which bear
against the frame (63 to guide the cross head
and reduce friction,

When the chain {28 is moved further along
its path, the rollers 178 are lowered and the ele-
vating levers 112 are rocked downwardly thereby
permitting the cross head [64 and assoclated
members to return to_their original position.
During this downward movement the members
connected with the cross head are also rotated
about thelr common gsxis. A cylindrical guide
118 is provided for guiding the track section in
its combined vertical and rotary movement.

Owing to the spread of the streams a and b,
and particularly the divergent paths of the sev-
eral portions of the streams, the various sur-
faces of the work pilece are fully exposed to the
action of the streams. The cor.pleteness of the
exposure can be Increased by causing the streams
to follow the vertical movement of the work
piece. Since a greater vertical travel of the work
plece is thus permitted without the same being
carried out of the sireams, hence a greater range
of angularity of impingement of the particles on
the work piece can bhe cobtained.

While the adjusting movement of the streams
d and b can be effected by manually manipulat-
ing the actuating rods TV of either or both of
the projecters A and B, it is preferabie in many
cases to provide for automatic control of the
streams, synchronized with the movement of the
work piece. This can be sccomplished by mech-
anism such as {llustrated particularly in Figs.
1 and 4.

A cable 180 is attached to a portion of the ver-
tically reciprocable structure, such as a lug (81
on one of the elevating levers 1T2. The cable Is
suitably guided as by pulleys 182 and i83 and is
connacted to & weighted cam (84 having T-
shaped flanges (85 slidable In correspondingly
shaped slots 186 in a gulde block 1837. Riding
on the surfaces of the cam block 184 are follow-
ers 188, 188 which may be a roller carried on
crank levers (89, i83 pivotally mounted on a
stationary portion of the apparatus as for exam-
ple, brackets 130. The actuating rods 771 respec-
tively are connected to the arm of the crank
levers 189, 189 and may be adjusted with respect
thereto by insertion In any one of several spaced
openings 191 or in any other suitable manner.

It will be apparent from the foregoing that
movement of the elevating levers 172 imparts a
corresponding movement to the cam block 184,
As the latter is elevated or lowered, the followers
188 are caused to move inwardly or outwardly
and impart 2 downward or upward movement to
the actuating rods 1T respectively. The cam
block may be provided with differently inclined
surfaces or other suitable mechanisms may be
provided whereby one of the streams a or b is
caused to travel upwardly at a more rapid rate
than the other stream. In the present example,
the streams are caused to travel at approxi-
mately equal rates. PFurthermore, i desired, the
vertical adjustment of one or both of the streams
may be such that the stream travels more rapidly
than the work piece and traverses the same with
& sweeping movement.

The housing 80 preferably is divided into inlet
chamber 81, cleaning chamber B2 and outlet
chamber 83, as above stated. The housing 89
is provided with an opening 200 in the top wall
throughout its length for permitting the shank
192 of the hanger 10{ to pass Into the housing.
This opening preferably is closed as by one or
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more sets of flexible sealing members 281 sult-
ably supported as by brackets 202. .

Intet and outlet openings 203 and 204 are
provided In the rear wall of the housing 88 for
permitting the entrance and exit of the work
pleces and a portion of the hanger, Each of these
openings can be closed by swinging doors 205 and
206, as Hllustrated particularly in Figs. 2 and 13.

The swinging doors 205 and 206 are pivotally
mounted on inclined hinge rods 207 and 208 as-
sociated with hinges 208, The hinge rods are
s0 inclined that the doors 206 and 208 normally
swing to closed position. Carried on the upper
ends of the hinge rods 207 and 208 are actuating
Jevers 210 and 211 which, when the doors are in
closed position, intersect in the path of move-
ment of the hanger (01, When the shank {02
of the hanger 101 engages the actuating levers
210 and 211 it forces the doors 205 and 208 to
open prior to the time that the work plece wp
reaches the opening. Hence, by the time the
work piece has reached the opening, the doors
are fully opened and do not interfere with the
passage of the work piece. .

Doors 25 and 216 of somewhal similar con-
stryction may be provided for separating the in-
let chamber from the treating chamber and for
separating the latter from the outlet chamber.
These doors may be operated in & manner gen-
erally analogous to the inlet and outlet doors
above described. :

The operation of the apparatus is as follows:

The motor ;32 is energized to drive the chains
§26, 126. The dog 139 is carried around by the
chalins 126 and is guided by the track 152 into
engagement with the driving lug 1#1. During
the period of engagement between the dog 139
and the driving lug {17 the chaln 0 is ad-
vanced thereby to urge the several carriers 10t
along on the supporting track 100.

At a suitable point outside of the housing 80
work pleces wp are attached to the carriers 101
and, upon movement of the carriers are carried
jnto the housing through the inlet and eventually
into the treating chamber 82, .

Either or both of the motors 80 are energized
to drive the corresponding wheeis of the pro-
jectors A and B and abrasive is supplied to the
projectors from the hopper $6. 'The motor 91
is energized to actuate the convyor 84 and ele-
vator 95 therehy to return speni abrasive to the
hopper 86.

When the dog 139 is disengaged from the lug
111, the conveyor chain 110 15 halted and thus
the carriers are halted. One of the carriers is
halted in the track section 164, and its work plece
is in the streams a end b.

When the dog 139 s carried upwardly away
from the drive chain 110, the roller 115 engage
the free ends of the elevating levers 112 and carry
them upwardly thereby elevaling the cioss head
(64 and the carrier 101 supported on the track
section 61,

When the cross heed [84 is elevated and carries

‘with 1t the carrler 181, the corresponding work

piece Is moved upwardly in the streams a and b
and the angularity of impingement of the abra-
sive on the work piece is varled. The carrier
jol alse is rotated, thereby to expose the sev-
era) surfaces of the work plece to the asction of
the abrasive streams. As the elevating levers
112 are rocked upwardly they act through the
cable 180 and associated mechanism to rotate
the control members 25 of the projectors A and
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-carried into the treating zone.

B whereby the streams a and b follow the work
plece in its upward and downward movement,

Upon further actuation of the driving chains
128 the elevating levers are agaln lowered and
the section 181 is lowered into position in align~
ment with the remainder of the track to permit
the carrier to be advanced along on the station-
ary portion of the track. The driving chains 128
agaln act upon tite chains 1{® and the carrier is
moved off the removable track section i8f. The
next carrier is then moved into position in the
elevator. ' )

The carriers are thus advanced along the
track, step by step, and thie work pleces are ad-
vanced through the housing and finally out
through the outlet. They can then be removed
convenlently from their carriers,

In the illustrative embodiment of the inven-
tion, the carriers are moved into cooperative
relation with the elevating mechanism singly,
thus the articles. are singly and successively
However, it is
within the contemplation of the invention to pro-
vide for the advancing of a plurality of articles
into the treating zone simultancously. This may
be accomplished by providing a treating zone of
suct extent, and a treating stream of sufficient
extent or a sufficient number of stres ms whereby
a plurality of carriers can be moved into the Zone
simultaneously. Alternatively, it 1s also con-
templated that a single carrier witl be provided
which Is capable of supporting two or more arti-
cles simultaneously for treatment during & single
passage of the carrier,

From the foregoing it will be seen that the
present invention provides a novel apparatus for
cleaning or otherwise treating metallic castings,
forgings or other articles of various sizes and
shapes, which articles may be of considerable size
angd irregular contour and which may have very
frregular projections or depressions. The abra-
sive stream or streams are of fan-like, divergent
shape and thus the particles impinge against the
articles frem varlous directions. ¥Furthermore,
the articles are rotated about in the stream or
streams and thus fully exposed to the action of
the treating particles. In addition, the articles
are moved about within the treating zone and
the streams follow the articles so that a still fur-
there variation in angularity between the direc-
tion of the particles and the surfaces of the arti-
cles is obtained. Thus, articles of even the most
frregular contour can be fully exposed to the
action of the particles,

The apparatus is substantially sutomatic In
operation, the articles being carried into the
treating zone and manipulated thereln and
thereafter removed from the treating zone with-
out the necessity of manual manipulation of the
articles or apparatus. The mechanism for con-
trolling the direction of the abrasive stream or
streams may be controlied manually where such
is desired, or may be intercolnected with the
conveying apparatus in a manner disclosed
whereby this operation also is fully automatie.

The elevating mechanism ana the conveying
mechanism are mechanically interconnected so
that the carriers are advanced to carry the ar-
ticles into the treating zone in timed sequence
and only one or a predetermined plurality of ar-
ticles are in the treating zone at one time, thus
insuring against mal-functioning of any portion
of the device.

The conveyor mechanism and door opersting -
mechanism are fully automatic and the various
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doors through which the articles pass are suto-
matically opened and closed in accordance with
the operaticn of the conveyor. Thus, the appa-
ratits may be operated with & maximum of ef-
ficlency and maximum safety of the attendants.

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

What is clalmed is:

1, Apparatus for abrasively cleaning metal
castings, forgings and like workpleces which com.
prises, means for establishing a stream of abra-
sive particles, & conveyor comprising a track and
8 plurality of carriers movable thereon, means
for suspending sald workpleces from said car-
rers, an elevator adapted to elevate each car-
rier when the workplece suspended therefrom is
in said stream, and driving means adapted alter-
nately to advence said carriers to bring the work-
plece suspended therefrom into sald siream
and to elevate the carrier and workplece sus-
pended therefrom in sald stream.

2, Apparatus for adrasively cleaning metal

castings, forgings and like workpieces which com--

prises an abrasive pro.ector of the rotary cen-
trifugal type having means assoclated therewith
for controlling the direction of flight of the abra-
sive particles, conveyor means for advancing a
work plece into sald stream, means for moving

. the work plece in sald stceam in a direction trans-
versely to its direction of movement into sald
stream, and means cornecting seid last named
means and sald direction controlling means
whereby sald stream follows sald work piece
when the latter is movad transversely.
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for advancing the suspension device to move the

work plece suspended therefrom into said stream
in » direction franaversely of the longitudinal
axis of the impingei.ient pattern, and means for
moving the article while in sald stream in the
direction of the longitudinal axis of sald impinge-
ment pattern whereby the angularity of impinge-
ment of abrasive on sald article is varied, sald
advancing means being operative to move said
article out of sald stream.

8. Apparatus for abruslvely cleaning metal
castings, forgings and the like comprising an en-
closed blast chamber, means including a rotary
centrifugal throwing wheel for projecting a
stream of abrazlve particles into sald chamber,
a plurality of carriers each adapted to support &
workplece in suspended pocition, means for in-
termittently advancing workpleces into. said
chamber, into said stream and out of sald cham-
ber, means for maintaining sald carriers snd the
workpieces suspended therefrom in fixed prede-
termined spaced relation, means for elevating
said carrlers successively when the workplece
suspended therefrom !s in said stream, and
mesans actuating said elevating mechanism when
sald carriers are halted.

7. In an abrading machine, a circuitous track
member, a plurality of workpiece suspension de-

. vices movable along sald track member, an end-

30

3. Apparatus for absasively cleaning metal ’

. castings, forgings and ke metal articles com-
prising means for establishing a stream of abra-
slve particles, means for advancing an article
into sald stream includiog a carrler from which
the article 1s suspended, means for supporting
and gulding said carrier, and means for driving

gald carrler to sdvance the article suspended -

therefrom into said stream, means for elevating

sald carrier and the article suspended therefrom -

when sald article is in said stream whereby sald
particles strike the surfaces of sald article from
varying angles, and laeans for actuating sald
elevating means in timed relation with said driv-
ing means.

4. Apparatus for abrasively cleaning metal
castings, forgings and like metal articles compris-
ing means for establishing a stream of nbrasive
particles, means for adveucing an article into
said stream including & car-ier from which the
article 1s suspended, means including a track
for supporting and gulding sald carrier, & travel-
ing mechanism for driving said carrler, means for
elevating sald carrier and the article suspended
therefrom when sald article is in sald stream, and
means cooperating with said traveling mechanism
for s.xtuating cald elevating means in timed rela-
tion with sald driving means.

5. Apparatus for abrasively cleaning metal
castings, forgings and like workpleces comprising
an abrasive projector of the rolary centrifugal
type having means for controlling the direction
of fiight of the thrown abrasive so as to project
& divergent fan-like abrasive stream having an
elongated impingement pattern, & suspension de~
vice for suspending the workpiece 50 as to pro-
vide substantially full exposure of the top and
bottom ends and ell sides of the workplece, means
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less member connecting seld workplece suspen-
sion devices in predetermined spaced relation-
ship, and means for advancing the workpleces
supported on sald suspension devices by stop-
and-move stages successively from a loading zone
into & blasting zcne and out of sald blasting zone
into an unloading zone, sald advancing means in-
cluding, 8 continuous drive element, power means
for continuously moving said drive element, sald
drive element having one flight thereof moving
along sald track, another fiight thereof moving
away from sald track, and gnother filght thereot
moving toward said track, and a dog member
connected to said drive element operative 1o move
into engagement with said endless member when
sald dog member approaches sald track, there-
after to remain in engagement with said endless
member untll sald dog member has advanced to
a predetermined point and thereaiter to disen-~
gage sald endless member whereby said carriers
and said endless member remain stationary until
said dog has been moved around the circuitous
path defired by said drive element to the polnt
where sald dog again meoves into engagement with
sald endless member, and gulde means extending
along a portion of sald endless member for re-
taining sald dog member in positive engagement
with sald endless member during the predeter-
mined advance movement thereof,

8. In an abrading machine, a workpiece sup-
porting carrier, means for advancing said car-
rier by successive stop-and-go stages from a load-
ing rone into a blasting zone and out of said
blasting zone into an unloading zone, means for
vertically reciprocating the article supported on
sald carrier while in the blasting Zohe, and means
for rotating the article supporied on said carrier
while undergoing sald veitical reciprocating
movement, said rotating means comprising an
upwardly spiraling track, and means connected
to said article supporting carrier movable along
said track. -

9. In an abrading machine, a substantially
continuous track, 8 workplece supporting carrler
movable along sald track, sald track having a dis-
jolned gection of sufficient length to support said
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workplece carrler, means for maintaining sald
carrier in supported position on said disjoined
section, means for lifting and lowering said dis-
Jolned section, the carrier supported thereon
and the workplece supported thereby, and a cen-
trifugal blasting machine operative to project &
stream of abrasive at blasting velocities against
the workpicce supported on sald carrier during
the ralsing and lowering movement of said work-
plece.

10. In an abrading machine, & workpiece sup-
porting carrier, means for advancing sald carrier
by successive stop-and-go stages from a loading
zone into a blasting zone and out of szid blasting
zone into an unloading zone, a continuous drive
chain, means for driving said drive chain contin-
uously In a predetermined direction, sald drive
chain having one flight moving in an upward di-
rection and another flight thereof moving in a
downward direction, a lever operatively connect-
ed to said carrier, a fulcrum element supporting
sald lever for pivotal movement, and means con-
nected to sald continuous drive chain for raising
and lowering sald lever, sald cerrier and the
workplece supported thereon when the work-
piece is in sald blasting zone,

11, In an abrading machine, a blasting cham-
ber, a workpiece suspension device extending into

«said blasting chamber, an abrasive projector of
the centrifugal type arranged to project a fan-
shaped stream of sbrasive into sald blasting
chamber and against the workpiece positioned
therein, an elevating mechanism operatively con-
nected to said suspension device for reciprocating
the workplece in & substantially vertical direc-
tion in said blasting chamber, and means ex-
terior to sald chamber operatively connected to
sald suspension device for rotating the workpiece
in the abrasive stream while the workpiece i3 re-
ciprocated.

12. In an abrading machine, a blasting cham-
ber, a workplece supporting device extending into
sald blasting chamber, an abrasive projector of
the centrifugal type arranged to project a fan-
shaped stream of abrasive into sald blasting
chamber, control means assoclated with said pro-
jector for controlling the direction of distharge
of the abrasive thrown therefrom, an elevating
mechanism operatively connected to said sup~
porting device for reciprocating the workpiece in
& substantially vertical direction in said blasting
chamber, and means operatively connecting said
control means to said supporting device for
shifting the direction cf discharge of the thrown
shrasive in synchronism with the reciprocating
moverent of the workpiece.

13, In an abrading msachine, a blasting cham-
ber, means for moving s workpiece in sald biast-
ing chamber, an abrasive projector of the cen-
trifugal type arranged to project a fan-shaped
stream of abrasive into said blasting chamber,
said projector including a rotatably mounted ro-
tor provided with radially arranged abrasive
throwing blades extending inwardly short of the
axis of rotation of sald rotor to provide a cen-
tral space, a pivotally mounted abrasive deflector
positioned within said central space for centrol-
ling the direction of discharge of the abrasive
thrown from said rotor, means for supplying
abrastive to said deflector, and means operatively
connected to sald deflector and said workplece
moving means for shifiing the direction of dis-
cherge of the thrown abrasive in synchronism
with the movement of the workpiece whereby said
directed stream is projected against the work-
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plece during & predetermined movement thereof
in said blasting chamber, said deflector shifting
means including a fixed spindle in axia] alignment
with the axis of sald rofer, o collar rotatably
mounted on said spindle, means for fixedly se-
curing said collar to said deflector, a lever fixed to
sald collar projecting laterally therefrom, a slid-
ably mounted cam member, means operably con-
necting sald cam member to said workplece mov-
ing means, a pivotally mounted crank lever in
rocking engagement with sald cam member, and
means for connecting sald crank lever to said
collar lever.

14, In an sbrading machine, a blasting cham-
ber, means for moving a workplece in said blast-
ing chamber, an abrasive projector including a
rotatably mounted rotor provided with abrasive
throwing blades substantially radially arranged
and extending inwardly short of the axis of rota-
tion of sald rotor, a pivotally mounted tubular
ecntrol member having an abrasive discharge ap-
eriure therein for controlling the direction of dis-
charge of the abrasive thrown into said chamber,
means for impelling the abrasive out through
said discharge opening, means for supplying
abrasive to said impeller, and means operatively
connected to said control member and said work-
plece moving means for pivoting sald control
member to shift the direction of discharge of the
thrown abrasive In synchronism with the move-
ment of the workpiece whereby said directioned
stream Is projected against the workpiece during
a predetermined movement thereof in sald blast-
{ng chamber, said control member pivoting means
{ncluding a fixed spindle in axial alignment with
the axis of sald rotor, a collar rotatably mounted
on sald spindle, means for fixedly securing said
collar to said control member, a lever fixed to
sald collar projecting laterally therefrom, a piv-
otally mounted crank lever, means operably con-
nected to sald workpiece moving means for rock-
ing said crank lever, and means connecting said
crank lever ta said collar lever.

15. Apparatus for blast cleaning metal arti-
cles including, in combination, centrifugal means
for projecting a divergent, fan-like stream of
abrasive particles at abrading velocities, a track-
way, 8 work carrier moving along said trackway
having a suspension device for supporting the
article to be cleaned so as to provide substan-
tially full exposure of the top and bottom ends
and all sides of the article, means for advancing
sald work carrler along said trackwsy into,
through and out of sal¢ abrasive stream, means
for rotating the article thus supported in sald
stream, and means for moving the article simul-
taneously during rotation thereof back and forth
in said stream in the direction of change of vari-
ation in angularity of the fan-saaped stream
whereby the article {s struck by abrasive particles
travellng 1n various directions, sald back-and-
forth moving means including a lever arm, a ful-
crum support for said arm about which sald arm
may be oscillated, continuously driven means for
oscillating sald arm, means detachably connect-
ing said work carrier to said arm, fRnd means for
moving said carrier into and oui of operating en-
gagement with sald oscillating ari~.

16. Apparstus for blast cleaning metal arti-
eles Including In combination, & cerdrifugal ma-
chine for projecting a divergent, fan-like stream
of abrasive particles at sbrading velocitles, a
work carrier, means for suspending the article
to be cleaned from said carrier to provide sub-
stantizlly full exposure of the top and hottom
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ends and all sides of the article, a horizontally
extending track for supporting the work carrier,
means for advencing the article thus suspended
into, through and out of the streain, mechanisr:
for reciprocating the article in safd stream in
the direction of change of varfation in angularity
of the portions of the stream, sald reciprocating
mechanism including an arm, means inounting
said arm for oscillating movemnent, driving means
for osciilating sald arm, means detachably con-
necting seld carrier to said arm, and means for
moving said carrier into and out of operating
cngagement with sald oscillating arm, and means
for rotating the article in the stream substan-
tially simultaneously during the reciproesting
movemernt thereof.

17. In abrading appsrstus, in combination, a
rvotor mounted for rotation including, throwing
blades extending inwardly short of the axis of ro-
tation of said rotor te provide a central abrasive
receiving spacc, an abrasive deflectaor positioned
within said central space having a discharge por-
tion whose clockdial position determines the di-
rection of abrasive discharge from sald rotor,
means for supplying abrasive to sald deflector, a
carrier for supporting a workpiece, rmeans for
movably supporting said deflector to vary the
clockdi:l position of the discharge portlions there-
of including a fixed spindle having its axis gen-
erally in alignment with the axis of sald rotor,
% collar rotatably mounted ou sald spindle, menans
dxedly securing said coliar to said deflector, and
an arm fixed to and projecting laterally from
said collar, means for reciprocating the carrier
and workpiece supported thereon, and means op-
eratively connected to sald arm and carrer
driven by the reciprocating movement of said
carrie- for rocking sald defiector in synchronism
witi: L..e reciprocating movemeut of said carrier
whereby the discharged abrasive follows the
workplece.

18. Apparatus for blast cleaning metal castings,
forgings and the like including, a housing having
an inlet and an outlet opening, means for pro-
Jecting a stream of abrasive into said housing,
a track disposed above said housdng, a plurslity
of carriers supported on said track each having
a depending article-supporting portion, an opea-
ing extending through the length of the top wall
of said housing positioned to permit movement of
the depending portion of said carriers through
sald housing, a pair of doors for closing each inlet
and outlet opening, hinge means for sald doors
including a hinge spindle fixed to each of said
doors, hinge elements fixed to the adjacent wall
of the cabinet for rotatably supporting each of
sald hinge spindles and fts assocfated door, the
hinge spindle for each pair of adjacent doors be-
ing inclined to the vertical so as to normally wrge
said doors Into closed position, and a laterally
projecting arm fixed to each of sald spindles
adapted to be engaged by 8 portion of sald car-
rier for moving sald doors into open position.
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19. In an abrading machine, a track, a plural-
ity of workplece suspension carrlers movable
‘along said track, means for Intermittently ad-
Yancing the workpieces suspended from said car-
Tiers from a loading zone to a blasting zone and
‘from the blasting zone to an unloading zone, said
means including s movably supported endless
‘ember having at least a portion thereof ex-
tending along at least a portion of sald track,
fork elements fixed to and extending laterally
from said endless member each adapted to en-
gage one of sald carriers to maintain sald car-
Hers In predetermined spaced relationship, an
endless drive element having a portion thereof
extending a predetermined distance along a sec-
tiom of sald endless member, power means for
cohtinupusly moving sald drive element along an
endless path, and means connected to sald ends
less drive element operatively to releasably en-
gage said endless member to intermittenily ad-
vance said carriers along sald track.

20. In an aebrading machine, a track, & plural-
ity of workplece supporting carrlers movable
along sald track, & movably supported endiess
conveyor chain having at least a portion thereof
extending along at least a porilon of sald track,
opent slot elements fixed to and projecting lat-
erally from sald conveyor chain each adapted to
engage one of sald carriers for maintaining said
workplece supporting carriers in predetermined
spaced relationship, and means for advancing
sald carrlers by stop-and-move stages from a
loading zone Inio a blasting zone and out of satd
blasting zone into an unloading zone, said means
including an endless drive chain, power means
for continuously moving said drive chain, a de- -
vice carried by saild drive chain adapted to en-
gage sald conveyor chain, and means for moving
said device into and out of engagement with said
conveyor chaln during the movement of said con-
tinuously driven drive chain.

21, In an abrading machine, an endless track,
a plurality of article suspending carriers each
including a trolley movable along said track
member and an article supporting hook suspend-
ed therefrom, an endless conveyor chaln posi-
tioned adjacent sald endless track, yoke mem-~
bers each adapted to engage one of sald carriers
and fixedly connected to and projecting laterally
from sald conveyor chain whereby said carriers
are maintained in predetermined spaced relation-
ship along said track member, an endless drive
chain, & dog device carried by said drive chain,
means for guiding said dog device Into and out
of engagement with said conveyor chain where-
by said carrlers are successively advanced by stop-
and-go stages from o loading zone into a biast-
ing zone and from the blasiing zone Into an un-
loading zone, and power means for driving said

drive chain.
DAVID C. TURNBULL.
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