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This invention relates to abrasive treatment of metallic
or other articles, especially for cleaning, polishing, hard-
ening or otherwise treating the surfaces of castings, forg-
ings and other metallic objects.

In cleaning, polishing, hardening or otherwise treating
the surfaces of metallic castings, forgings and similar
articles it is desirable to turn or otherwise manipulate
them whilst they are in, or passing through the abrasive
stream in such a manner that all surfaces will be uni-
formly exposed and treated. It is therefore the practice
to expose the surface of the articles tc the abrasive stream
while the articles are turned or tumbled in a tumbling
barrel or similar device.

In continuous processes. articles have been transported
through an abrasive stream on a flexible conveyor ele-
ment arranged to form a supporting surface or trough
for the articles. To provide the continuity of processing,
the flexible conveyor element has been inclined or pro-
vided with means whereby the articles supported thereon
are advanced along the trough concurrently with their
tumbling movement, the articles being deposited on the
raised end of the trough forming portion and removed at
the lower end thereof when the treating action has been
completed. In such apparatus it is not unknown for
articles to jump and bounce from the feed point to the
discharge point so that their rate of progress through the
machine is too rapid and the result is a lack of uniformity
in the quality of the treated articles.

The chief object of the present invention is to provide
a new or improved method of and means for the abrasive
treatment of articles, which will enable continuously fed
batches of articles to be treated and the duration of
treatment controlled thereby ensuring every article may
get equal treatment.

A further object is to provide a machine for abrasive
treatment of articles in which the abrasive stream can be
readily interrupted at desired intervals in the process
cycle so that the batch of articles after treatment can
be tumbled to remove the abrasive material from the
articles.

According to the invention the articles to be treated are
fed onto a conveyor element, which takes them to the
tumbling position where they are subjected to the abrasive
stream and from the tumbling position, the conveyor
element then takes the treated articles to the delivery or
discharge point. The conveyor element will be contin-
uously running in a constant direction and the path taken
by the articles is in line with the direction of travel of
the conveyor element. Thus there are three substantially
in line stages in the run of the conveyor, a loading point
for the batch of articles, a tumbling point and a discharge
point.

The tumbling point may be provided by a step or rise in
the conveyor of sufficient depth or incline to prevent the
articles riding up said step or rise and whilst the articles
are at this point they are subjected to tumbling and to
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the abrasive stream. The conveyor element which may
be of any suitable type will be provided with a pusher,
which removes the treated batch of articles from the
tumbling point to the discharge point and said pusher may
also control the delivery of a batch of articles onto the
conveyor element.

The stream of abrasive material may be actuated by
any suitable means such as a rotating impellor, com-
pressed air jet or the like.

In order that the invention may be more clearly un-
derstood and readily carried into effect the same will
now be more fully described with reference to and by
the aid of the accompanying drawings, wherein:

Figure 1 is a sectional side elevation of an apparatus
constructed in accordance with the invention.

Figures 2 to 5 are diagrammatic series showing the
various stages of operation and treatment.

Referring to the drawings, the apparatus comprises an
endless conveyor 1 which is driven by means of suitable
rollers 2, 3 and idlers 4, 5 and 6 in a constant direction.
The conveyor 1 has a substantially horizontal run at
7 from a feeding point 8 to a tumbling point 9 which
is constituted by the conveyor running substantially ver-
tically to run over a roller or idler 4 along a short high
level substantially horizontal run 19 to the delivery point
il. At the tumbling point 9 the conveyor passes be-
tween and around one or more pairs of discs 12, which
constitute the tumbling drum into which the abrasive
stream indicated at 13 is projected from an electrically
driven impellor unit consisting of an electric motor 14
which drives a centrifugal abrasive-throwing wheel 15 fed
with abrasive from a controlled chute 16 and hopper 17.

Secured to the conveyor is a pusher element or ele-
ments 18 one being shown, which travels with the con-
veyor and at every cycle passes through the tumbling
drum 12 and carries the treated articles 19 along to the
discharge point. The pusher 18 may be arranged to
operate a release catch 20 normally holding the batch
feed tipping hopper 21, so that once every cycle a batch
of articles 19 to be treated is deposited from the feed
tipping hopper 21 onto the conveyor 1 at a point behind
the pusher element 18, so that a fresh batch automatically
enters the tumbling point 9 after the pusher element 18
has removed the treated articles 19. The fresh batch
remaining in the tumbling point 9 until the pusher 18
completes the cycle. If desired other means or devices
may be used for releasing the catch of the batch feed
tipping hopper.

The feed of abrasive material to the impeller unit
15 may be stopped by mechanical or electric action
during the period of removal of the treated batch, If
desired the stopping of the abrasive material may be
commenced when the pusher 18 actuates the release
catch 20 of the feed hopper 21 so that during the interval
of time taken for the pusher 18 to pass from the feed
point 8 to the tumbling point 9, the treated articles
may be rumbled, i. e. tumbled without being under the
action of the abrasive stream, so that the bulk of abrasive
material is removed from the articles. In this connec-
tion in order to further ensure the treated articles are
relatively free from abrasive material, they may be de-
livered on to a vibrating screen or the like 22 when they
leave the conveyor.

The batch hopper 21 may collect articles either from
a delivery conveyor (not shown) or from a chute 23
or other feeding medium and said batch hopper will
be pivotally mounted at 24 and weighted at 25 so that
after delivery of a batch on to the conveyor 1 of the ap-
paratus, it returns to its normal position in which it is
held by the release catch 20.

By controlling the supply of abrasive material to the
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impeller it is not necessary to_stop. the impeller during
operation of the machine.

The apparatus will be suitably encased at 26 and
qpermal . means: adopted. for..collecting: and; preventing the
escape; of ithe, abrasive. material during-operation. “The 5
conveyors 1:between the: tumbling: point :9-and.-delivery
point. 11, will pass through protected screens-27; suchxas
matertal and the materlal removed at the, v1brat1_n°,,sg,e€ns
will..be .returned ; to ‘the. .interior -.of - the apparatus:by
means-of. a-suitable; gollection ;deyice:28. situated . below
the screen 22.

. The_ used. abrasive.-material. will be; collected;.in; the
base -hopper;.29 .and ;.returned, to:the . controlled:-feed
chute. 16.

The cycle. of.eperations.shown.in- Figures: 2:,t0: 4,..is
as: follows: Frgure 2:.shows; a. batch 19 bemg treated
and the pusher about to release th catch- 20 for a further
batch..to,.be deposrted on; ,the:. convevor: 1. In;Fignre
3, the catch 20 has.been released and the batch 19 «de-
posited, on.the.conveyor 1. A the ame time, the; abrasrve
stream, has,.been - stopped whrlst ithe treated batch.;is
being. tumbled. . Figure . 4: shows the treated batch bems7
removed by the pusher. element 18, and the fresh batch
in;.position . wh1lst Figuore , 5 shows the.-t ated batch
betng delivered from the conveyor. 1. and th f_resh batch
under. the, action- of the, abrasive: stream whrch continues
until the. pusher. element 18 travels zround. to- the: feedmg :
point. 8.

. It.will be seen that.a substantlally contrnuous -treat-
ment of batches.of arttcles is, achreved by means, of an
.apparatus.. which s, adapted for m-lme productron inas-
much. as the. artrcles are travelling forward, throughout
their handling by the apparatus.

- I claim:

. 1. Apparatus for abrasively- treating metal; articles, in-
cluding means. for. projecting a stream,of, abrasive parti-
cles,. an endless. conveyor. element havtng a. feed point, a
tumblmg pomt and. a_delivery. point,, means for dnvmg
said.conveyor. in a.constant direction, means. forrsuspend-
ing said.conveyor element to provrde an.upwardly..con-

cave - support, . the CODVEYOr:; element bemg amanged to
advance the articles. in, a linear direction. from. the, feed
pomt through the tumbhnv pomt to, the delrver i
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feedtngxarttcles to be treated o on to the conveyo ,
means associated, with the, conveyor. element arranced to
cantrol the. operation. ¢ of: sald ‘means for. feedmg rticles
to be, treated. on, to: the conveyor. element, .means., belng
provrded associated with the conveyor element for stopping
the projection of:the stream .of abrastve,‘parttcles )

. 2. Apparatus for,abraswely trgating. metal .articles in-
cludmg means, for projecting a. stream 1of . abrasrve arti-
cles, an endless canveyor , element havrng a feed ,pglnt
a tumbling point and a delivery point,, means, fo_ driv-
ing.said . conveyor. in a_ constant. direction, means for
suspendtng said conveyor element to provrde an, upwardlv
concave support, the .conveyor element bemg arranged
to. advance the, articles in_a hnear direction from the
feed point-through the tumblmg point to' the. dehvery
point in-line with the direction of travel ‘of the, conveyor
element, means being provided on sald conveyor element
to-remove~the -articles- from-the tumbling point, means
being-provided - at: the-feeding point for feeding- articles
to -be treated on-to-the conveyor:element, means assc+
ciated with the conveyor element arranged to_control the
operation of 'said-means-for feeding articles to be treated
on to the conveyor: element;- means being provided asso-
ciated -with -the- -CONVeyor: ‘element - for stopplng the pro-

: ]eetlon ‘of-the stream'of abrasive particles.

- 3.. Apparatus- fortabrasively-treating  metal-articles: in-
cluding-means for-projecting a stream-of: abrasive -parti-
cles, an endless conveyor element -having a feed. point,
a-tumbling- point -and a delivery -point, .means for driv-
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. on, to the conveyor element wherem a parr of
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ing said conveyor in_a_constant direction, means  for

suspending said conveyor element to provrde an upwardly
concave support, the conveyor element being arranged
to advance the articles in a linear direction from the
feed point through the tumbling point to the delivery point
in-line with the direction of travel of the conveyor ele-
ment, means being provided on said conveyor element
to remove the articles:from.the tumbling point, said
means. comprising .a_pusher element . mounted .on the
conveyor ‘élement, means., be1ng provrded at’ the feeding
point for feeding articles to bé’ treated on to the conveyor
element, - means;.associated (Wl.th sthe; conveyor element
feeding articles to be ‘freated on to the conveyor'element
means being provided -associated; with, the conveyor ele-
ment for stopping the projection of the stream of abrasive
particles.

4. Apparatus for abrasively treating metal articles
including means for projecting a stream of abrasive par-
ticles,- an. endless conveyor element. having. a feed. point,
a-tumbling.point. and a.delivery..point; means-for- drlvrng
said conveyor-in a constant- diréction, means- for suspend-
ing said conveyor element to- provrde -an -upwardly--con-
cave. support, -the conveyor element: being. arranged-to
advance -the articles -in alinear-direction from: the-feed
pomt through- “the tumbling point to the- dehvery pomt in-
line with the direction-of travel of ‘the conveyor element
means bemg provrded on_said conveyor elément 10 Te-
move the articles from the tumbling pomt “said means
comprtsmg a pusher ‘element ‘mounted on the conveyor
element, means being provxded at the feedlng pomt for
feeding articles to be treated on to'the conveyor element
sard pusher element being arranged to control the’ ,opera-
tron of said means for feedtng artlcles to be treated on to
the. COnveyor element wherern sa1d means for feedmg
articles to be treated on to the conveyor element con-
sists of a batch feed tipping hopper, a locking and Te-
lease catch on_ said hopper being arranged to be Ie-
1eased by the pusher element.  ~

5. Apparatus for abrastvely trea’ung metal articles in-
cludrng means, for pro;ecttno as stream of abrasrv
tlcles, an endless conveyor element havmg a feed plqrnt
a. tumbhng pomt and 2, dehvery polnt, Jneans. for drlymg
said conveyor, .in, a_ con tant; direction, means., for sus-
pendmgmsard conveyor el ent to provrde an,‘upwardly
concave support, the conv or element b ing arranged
to advance the articles. i m a linear- directjon from. the,feed
poiat, through thl tumblrng pomt to +the.. delrvery {pomt
in-line, with. the. direction;of trayel of the conveyor . ele-
ment means bemg provrded on sald 501
to, remove the, artlcles from.. the tumbhng pomt,")sald
means comprising a pusher element mo1n ed on the con-
veyor element, means being provided. at. the ,‘fe di,ng pomt
for feedmg artrcles to be. treated on to: the, conveyor ¢le-
ment,. ,sald pusher elernent belng arranged}to ontrol the
operaticn. of satd means for feeding, artlcles to be. treated

mounted one on each side of the conveyor elernent at
the tumbling,point, constitute with, the, conveyor. element
therebetween a tumbhng drum i

,abrz

a tumbllng pornt and a dehvery pomt means for .dris lncr
said -conveyor;in 2. constant drrectlon, means; for suspepd-
ingsaid .conveyor: element to..proyide. an upwardly con-
cave support, the. conveyor: element being.arranged.to ad-
vance the articles.in 2. linear. direction from.the feed. point
through: the. tumbling peint.to .the .delivery ;point -in-line
with the direction of travel of the _conveyor element

) means Jbeing: provrded on-said. conveyor element to re-

move: the’ artrcles from- the. tumbhng pomt said” means
comprrsmg a pusher element mounted on the conveyor
element,. means being proxided at the feeding point for
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feeding articles to be treated on to the conveyor element,
said pusher element being arranged to control the opera-
tion of said means for feeding articles to be treated on to
the conveyor element, wherein means are provided for
stopping the projection of the stream of abrasive particles.
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