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(57] ABSTRACT

A machine, and method, for tumbling objects or parts,
generally of plastic material, to remove thin flange-like
projections left along mold mating lines and frequently
referred to as “flash”. An advancing belt-like conveyor
has a portion disposed to define an object-supporting
surface so upwardly sloped in the direction of conveyor
advance, as to cause tumbling and consequent deflash-
ing of a mass of objects supported on said surface. The
conveyor is also movable between two positions in
which the objects are, respectively, loaded upon and
automatically discharged from the conveyor. In the
illustrated apparatus these are upper and lower posi-
tions. Tumbling occurs in the upper position, and dis-
charge takes place in the lower position, under the influ-
ence of the advancing movement of the conveyor. The
systemm includes mechanism for effecting additional
cleaning of the objects, while tumbling on the con-
veyor, by subjecting them to a blast of impact cleaning
media. The deflashed objects are conveyed during dis-
charge to a terminal station of the system where they
are stored in suitable receptacles.

Provision is made to modify the tumbling action, to
accommodate the cleaning of objects of different sizes
and shapes, by adjusting the speed of conveyor advance
or the elevation of its sloped surface.

15 Claims, 3 Drawing Figures
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1
METHOD AND APPARATUS FOR DEFLASHING

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

In the manufacture of certain machine components,
or other objects, particularly parts which are injection
molded of metal or of materials known as plastics, 1t 1s
necessary to remove thin flange-like projections, or
“flash”, left along mold mating lines, and also to smooth
the parts and round sharp corners to reduce the chance
of later chipping. Such deflashing usually precedes
other post mold finishing operations, such as stamping,
painting, electrical-lead forming and the like. It has been
done by hand, and by known techniques such as tum-
bling masses of parts in baskets or barrel-like devices,
frequently while subjecting the parts to a blast of debur-
ring, abrasive, impact media, for example bits of walnut
shell, sand or very small beads.

The blast technique 1s, per se, very advantageous, and
while the above-mentioned tumbling techniques have
also proven very useful, they are subject to a number of
limitations. Most existing methods and apparatus for
tumbling parts to remove flash, and for exposing the
surfaces and inner sections to impact cleaning with
media, are limited to occasional loading and unloading
of relatively large batches within a tumbling basket, or
to utilization of a sloped rotating drum through which
the parts progress while tumbling. Basket type batch
systems present problems relating primarily to the need
for laborious manual loading and unloading operations.
In some cases, this has been done by manual tilting of
the basket, or by removing it from its drive plate and
turning it over to discharge the parts. Since both load-
ing and unloading must be done through the same bas-
ket opening, it is obvious that a basket system is not well
adapted to automated in-line operation. Further, it 1s
difficult to position blast guns or impellor wheels so that
they will discharge into the basket opening without
interfering with loading and unloading.

While a sloped tumbling barrel permits loading of
parts from one end and discharge from the other, such
a barrel does not readily afford access to the parts for
impact cleaning. In such a barrel the parts usually are
allowed to “walk’” down the incline of the barrel as they
tumble, thus receiving a timed exposure to the tumbling
action. However, the exposure of individual parts is not
necessarily uniform, as some parts will tend to “run”
through the barrel at much faster rates than others.
Additionally, while the speed of rotation of the barrel
can be changed, thus affording some control of tum-
bling characteristics, the mechanical configuration of
the barrel cannot be changed conveniently to allow still
greater control over the tumbling action of different
types of parts. Additionally, small batches of parts will
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not receive the same exposure and tumbling action as 60

large batches, without modification of the physical
arrangement of the barrel.

SUMMARY OF THE INVENTION

The method and apparatus which 1 have devised 65

eliminates the aforesaid disadvantages, and has as its
general objective the provision of an in-line system,
which may be automated if that is desired, with loading

2

at one station in the system and discharge from another
station, at relatively convenient working heights, and
with flexibility in adjusting the tumbling action to
which the parts are subjected.

The apparatus of the invention has the following
additional objectives and features:

It uses a very simple belt-type conveyor to tumble the
parts and to convey them from the loading end to the
discharge end of the system;

The tumbling system can be timed very accurately
and simply in order that all of the parts may receive
substantially the same tumbling exposure prior to dis-
charge;

The system lends itself to adjustments which optimize
the cleaning operation for a wide variety of parts or
objects, and may also be adjusted to accommodate a
range of batch sizes without adversely affecting the
tumbling action;

The system lends itself well to use with either media
blast guns, or media impellor wheels, to augment the
cleaning achieved by tumbling;

The system may be used either separately as a tum-
bler only, and without a hood or enclosure, or it may be
installed in a hooded cabinet for impact cleaning with
media;

In addition, the concepts of the invention, in both the
method and apparatus aspects, permit the ganging of
several conveyor units in serial arrangement, and conse-
quent accommodation of the system to a wide variety of
cleaning functions.

In the achievement of these objectives I utilize a
belt-type conveyor which has an upward slope during
tumbling, which slope becomes greater in the direction
of conveyor advance, and 1s such as to cause sustained
tumbling in one zone of the system, as the conveyor
advances beneath the mass of objects. After tumbling
has been completed, the conveyor is lowered to a posi-
tion in which the objects are automatically discharged
therefrom under the influence of the advancing move-
ment of the conveyor.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings: _

FIG. 1 is a somewhat diagrammatic side view, partly
in section, showing a triple-unit system which incorpo-
rates the apparatus features of the invention and is
adapted to practice the method thereof;

FIG. 2 1s a detail perspective view of a single tum-
bling unit in accordance with the invention and in
which certain parts are broken away in the interest of
clarity of illustration; and

FI1G. 3 shows a portion of a belt-like, chain link,
conveyor utilized in the apparatus illustrated in the
drawings.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENT

With specific reference to the drawings, and initially
to FIG. 1 thereof, there is illustrated, in somewhat dia-
grammatic form, a tumbling system in accordance with
the invention. The illustrated embodiment includes
three serially-connected tumbling units identified at 10,
11 and 12. In the system shown here by way of illustra-
tion, these units are of similar constiruction and one
thereof will be described first in somewhat general
terms and later with detailed reference to FIG. 2. As the
description proceeds, it will be understood that while it
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1s preferred to utilize several serially connected units,

such use is not essential, since the major advantages of

the invention may be achieved by utilization of a single
unit.

Now considering the center unit 11, as illustrated
somewhat diagrammatically in FIG. 1, it will be seen
that it comprises base framing 13 which includes legs or
supports 14 and a generally box-like hood 15 enclosing
the tumbling unit 11. Upper frame structure 16 is swing-
ably mounted upon the base framing 13 through the
agency of an axle 17 which has its opposite ends jour-
nalled in upstanding supports S, and which axle serves
also to support and drive one end of a belt-like con-
veyor 18. Means is provided to swing the upper frame
structure 16 between a lower position shown in broken
lines in F1G. 1, and an upper position shown in full lines.
Preterably, and as illustrated, this means takes the form
of a pneumatic piston and cylinder arrangement shown
fragmentarily at 19. A container or hopper 20 is carried
by the frame portion 16 and is open at the bottom, as
well as at the right side as viewed in the drawings (com-
pare FI1G. 2). This hopper, as will be understood from
consideration of FIG. 1, confines a mass of objects to be
tumbled and cleaned. These objects are represented in
the drawing at 21 and are supported by the hopper 20 in
a position such that the lower layer of objects i1s in
contact with a surface defined by a portion of the upper
run of endless conveyor 18. This surface is described
below, with reference to FIG. 2, and bears the reference
numeral 39. As noted above, the conveyor has one end
mounted on the axle 17. Its opposite end is mounted on
another axle 22.

Importantly, and as will be more fully discussed in
what follows, the unit includes guide structure compris-
ing spaced wall structures 23, each of which has a

curved lower edge 23c across which the upper run of

the conveyor 18 advances, and by which said upper run
1s guided and constrained to have a sloped contour. One
of the spaced wall structures appears in the drawing. As

10

15

20

23

30

35

best illustrated in FIG. 2 it 1s fabricated of a sheet of 40

clear plastic material secured to the adjacent framing.
The other, shown fragmentarily, 1s similar. In particular
accordance with the 1nvention, the contour of the
curved lower edge [25c] 23c is such that when the
conveyor has been elevated to the position shown in full
hines in FIG. 1, that is to the position in which the ob-
Jects are tumbled upon the surface of the conveyor, the
slope of said surface increases with the distance from
the lower, drive, axle 17 toward the higher axle 22.

Drnive means, which preferably comprises an electric
motor 24 and a drive belt 23, is coupled to the conveyor
18, through cog wheels 26 carried by axle 17, and which
will be described in greater detail with respect to FIG.
2. Preferably, and as shown, the motor 24 is utilized,
through drive linkage indicated at 27 and 28, to energize
the belt-like conveyors of the left hand and right hand
units 10 and 12 also.

The hood or housing 135 includes loading and dis-
charge apertures 29 and 30, respectively, each of which
is controlled by a door operated by suitable pneumatic
means. The door of the loading aperture is shown 1n its
open position at 31, while the door of the discharge
aperture its shown, in its closed position, at 32. Each
door rides in channels, one of which 1s shown at 33, and
is connected by suitable means to a pneumatic piston
and cylinder actuating device. As will be understood

without further description, the device 34 controls the
loading door 31 and, as illustrated, has been adjusted to

45

50

55

65

4

raise the door to open position. The piston (not shown)
of device 3§ occupies its lower position, and the dis-
charge door 32 is therefore closed. Inclined chute
means, shown at 36 and 37, is disposed at the lower edge
of each of the openings 29 and 30, respectively.

Apparatus of any suitable type is employed to con-
trol: the piston strut 19, and thus the swinging move-
ment of the conveyor unit; the speed of the conveyor;
the angle through which it is swung upwardly; and also
the pneumatic door control devices illustrated at 34 and
35. This control apparatus is represented by the box-like
enclosure 38, to which further reference will be made in
what follows.

The essential elements of the center unit 11 also ap-
pear in the left and right hand units 10 and 12, bearing
similar reference numerals including, respectively, the
subscripts a and b.

While the detailed construction of a tumbling unit in
accordance with this invention will be best understood
with reference to the description of FIG. 2, understand-
ing of the operation of the system will be facilitated by
the following functional description of the apparatus as
illustrated in FIG. 1.

It will now be understood that the upper run of the
conveyor 18 defines an object-supporting surface (see
39 in FIG. 2) which is so upwardly sloped, in the direc-
tion of advance of the upper run or portion of the con-
veyor, and during the tumbling operation, as to cause
tumbling of the objects upon said surface 39. While the
specific construction of the disclosed conveyor will be
fully described with reference to FIG. 3, it is sufficient
at this point to understand that it has the characteristics
of a flexible belt and presents, at a given slope, such
predetermined frictional resistance to gravitational slid-
ing movement of the objects 21, as to retain such objects
in the tumbling position shown in the drawings. In this
position, the objects are pulled upwardly along the
upper run of conveyor 18 (surface 39), by the action of
the conveyor, slide back across the upper surface of the
stack or batch of objects, and re-enter the stack at the
lower left hand portion, from whence they repeat the
climb. The slope of the surface increases in the direction
of advancement, and reaches such slope that the objects
can climb no further. As will be understood, flash is
removed during the resultant tumbling operation, the
objects being constrained to remain upon the surface of
the conveyor portion 39 throughout the cleaning.

Now making reference to the left hand unit 10, ob-
jects loaded within its hopper 20a are given a prelimi-
nary cleaning therein, the conveyor 18a having been
elevated by pneumatic device 19a to a position corre-
sponding to the illustrated raised position of unit 11.
After tumbling, the objects are caused to be loaded
within the hopper 20 of the unit 11 by passing down-
wardly along the chute 36 and through opening 29,
whence they pass within hopper 20 of unit 11, which
occupies its 1llustrated upper position during loading as
well as tumbling. The left hand unit 10 is, of course,
caused to occupy its lower, 1llustrated, position during
loading of unit 11, in order that the objects may be
discharged from the end of the conveyor 183, under the
influence of the advancing movement of the conveyor,
and pass through said chute 36, and into the container
or hopper 20. The main tumbling operation is then per-
formed in unit 11, with said unit in its raised position
shown 1n full lines, at the completion of which the ob-
jects or parts are discharged trom surtace 39 of the
upper run of the convevor 18, under the influence of
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advancing movement of the conveyor, as was the case
with conveyor 18a. The objects then pass down the
chute 37, through opening 30, and enter the hopper 206b
of unit 12, which then occupies its raised position as
shown. Final cleaning or polishing is accomplished
here, after which the right hand unit 12 may be moved
toward its lower position, by the device 19b, and the
objects are discharged into any suitable receptacle, not
shown.

Disposed beneath each of the units 10, 11 and 1215 a
funnel 40 (402 and 40b in the right and left units) having
in the lower portion thereof a screen 41 through which
the dust and particles of flash, as well as the cleaning
media, pass to a cyclone separator and dust coliector
which need not be illustrated herein.

As indicated above, it i1s a feature of the invention that
the tumbling cleaning operation may be augmented by
further deflashing accomplished through the use of
impact cleaning means. Such impact cleaning means is
known per se, and as shown, comprises a nozzle 42, as
well as conduits 43 and 44 by means of which impact
media of the kind referred to above are discharged in a
blast upon the objects tumbling within the hopper 20.
Suitable media can be passed to the nozzle through the
right conduit 43; left conduit 44 should be understood as
leading to a source of air under pressure. The hood 15
serves to confine the dust and other detritus which
arises from the blast operation, and all of this material
passes through the funnel 40, and screen 41, and to the
cyclone separator.

While a variety of belt-like [conveyor] conveyors
may be employed, it is preferred to use a metal chain-
link conveyor of the kind shown fragmentarily in FIG.
3. Such conveyor comprises a plurality of laterally ex-
tended cross links 45, each of which has generally right
angle bends, as shown at 46 through 52, 1t being under-
stood that the belt may be made of any desired width,
simply by repeating the configuration resulting from
bends 46-52. The manner in which the cross links 45 are
associated with one another, to form the endless con-
veyor, will be understood from the drawing. For differ-
ent sizes and/or shapes of objects to be deflashed, the
link-belt may be made from wire of various gauges,
and/or [assemblied] assembled with larger or smaller
openings.

Preferably, and as shown, the several conveyors of
the units 10, 11 and 12 are operated from a single prime
mover, In this case the electric motor 24. However, in
certain applications, particularly where different speeds
are desired, individual motors may be employed. Alter-
natively, the conveyors may be driven by one motor,
through [transmissions} transmissions of differing
speeds, or through variable speed drives.

With further reference to the control means shown
diagrammatically at 38, it will be appreciated that the
invention [comtemplates} contemplates the use of any
suitable type of control means. Preferably, it includes
apparatus designated schematically by the numeral 33,
for controlling the speed of advancement of the con-
veyors, in accordance with the size and type of the
objects which are tumbling, as well as elements 53a
which control the pneumatic piston devices 19, 19a and
19b. These latter elements are of such type so to permit
adjustment of the degree of elevation of each of the
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conveyor units, further to accommodate adjustment of 65

the tumbling action. Additional controls, not shown,
are of course provided to energize the piston devices 34
and 35, and thereby control the doors 31 and 32, and

6

also to energize and control the blast nozzle 42. In the
broader aspect of the invention, an impellor wheel of
known type may be employed to supply the stream of
impact media, rather than the illustrated nozzle.

Now with reference to FIG. 2, the detailed construc-
tion of unit 11, which 1s representative of the three units
of FIG. 1, appears on a larger scale. The lower, fixed,
frame structure 13 comprises a forward cross-rod 54
and a pair of angle bars 35—355, which extend from the
right-hand discharge end of the unit to the left-hand
loading end thereof. At the loading end, the supports S
are seen to take the form of upstanding angle bars, one
of which appears at 56. The drive axle 17 1s journalled
within these bars through the agency of flanged bearing
pads, one of which appears at 57. Upstanding frame
structure 38 i1s carried by each of channels 35 and in-
cludes lateral extension means 59, which supports a pair
of C-shaped channels 60—60, when the latter occupy
the lower position shown in FIG. 2. The channeis
60—60 overlie the angle members 35—-55 and are sup-
ported at their left ends by virtue of pivotal securement
to the axle 17, and at their right ends by contact with the
extensions 59.

The chain-iike conveyor 18 is, as indicated above,
supported upon and driven by cog wheels 26, which are
fixedly mounted on the two axles 17 and 22. The axle 22
1s journalled within the webs of the C-shaped channels
60, by means of bearing pads 57, tn a manner simtlar to
the mounting of axle 17.

As clearly appears with reference to the right hand
end of FIG. 2, a plurality of cog wheels are carried by
cach of axles 17 and 22 and engage the link conveyor.
Suitable support wheels 61—61, which are devoid of
cog teeth, underlie the opposite outboard edges of the
conveyor. The cog wheel arrangement at the axle 17 is
the same as that clearly i1llustrated at axie 22, and 1t will
be understood that, as shown diagrammatically at 23, in
FI1G. 1, suitable belting and wheels (obscured in FIG. 2
by the wall of hopper 20) drivingly connect the motor
24 with shaft 17. The axis 22 is an 1dler axle, and its cog
wheels 26 serve to position the link conveyor which is
driven through axle 17.

As will now be understood, elevation of the con-

-veyor assembly is controlled through the pneumatic

device 19, which has its right end pivotally coupled to
one of the angle members S5, of the lower fixed fram-
ing, in the manner shown at 62. When it 1s desired to
raise the conveyor assembly, the piston (now shown) of
device 19, is moved outwardly of its cylinder, by appl-
cation of pressure through line 63. Since the piston rod
64 is linked to the conveyor frame support elements,
including channels 60 and angles 65 (the latter serve
also to space the channels 60 and support the side walis
of hopper 20), through ptvot block 66 and clevis 67, the
channel bars, carrying the conveyor, are caused to
swing upwardly about the axle 17. To return the con-
veyor to the illustrated lower position, in which the
advancing conveyor discharges cleaned objects out
through the open end of hopper 20 and over the idler
axle 22, pressure i1s applied through conduit 68, to re-
verse the movement of cylinder 1n device 19.

The link conveyor 18 droops downwardly between
its two axles, and the manner in which the desired slope
of surface 39 1s maintained, when the conveyor s ele-
vated, will be appreciated by reference to the contour
of the lower edge 23c of member 23. The latter member,
with its companion member spaced across the width of
the conveyor, serves as cam means which can be re-
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placed with other cam means of different contour,
should it be desired to change the slope of surface 39.
The slope 1s, of course, also subject to adjustment by
controlling the angle of elevation of the conveyor as-
sembly through the appropriate one of devices 53a 5
which form a part of the control device 38.

From the foregoing description it will be understood
that the invention provides an improved method and
apparatus for accomplishing deflashing, in an auto-
mated system, having provision for unusually conve- 10
mient loading and unloading, and with a high degree of
flexibility in adjusting the tumbling action to accommo-
date a variety of objects. It is a particular feature that
the conveyor means, whether it comprises a single unit
or several units, uses simple belt means both to tumble 15
the objects and to transport them from the loading end
of the system tc the discharge end thereof.

It 1s also to be noted that the new system lends itself
well to the use of media cleaning to augment the tum-
bling.

While a preferred embodiment of my 1nvention has
been illustrated and described, it will be evident that
changes may be made therein without departing from
the teaching of the invention. For example, it is possible
to employ flexible conveyors other than the link belt 25
shown, and 1n the broader aspect of the invention a
variety of means may be used to control the elevation of
the conveyor, the specific contour of its tumbling sur-
face, and the speed of its advance. However, it will be
understood that the invention contemplates such 30
changes and modifications as come within the terms of
the appended claims.

[ claim:

1. In apparatus for tumbling objects to remove flash
from the surfaces of such objects: belt-type conveyor 35
means having associated therewith means defining an
object loading zone and an object discharge zone; drive
means for advancing said conveyor means in one direc-
tion past said loading zone and toward said discharge
zone during tumbling and discharging operations; guide 40
means positioned along and engaging the conveyor along
the path of movement of the conveyor between said loading
and discharge zones, said guide means [forming a por-
tion of said conveyor means into a} being shaped to
constrain movement of a portion of the conveyor in a path
of shaped contour [surface] upwardly sloped in the
direction of advance of said portion of the conveyor
means for causing [substained] sustained tumbling of
objects upon said surface during the tumbling opera-
tion; and means for effecting movement of [at least said 50
portion of} said conveyor means together with said
guide means as a unit about the lower end of the conveyor
between a first, upper, loading position providing for
tumbling of objects upon the conveyor means, and a
second, lower position in which said objects are dis- 55
charged from said discharge zone under the influence of
the advancing movement of the conveyor means in said
direction.

2. Apparatus according to claim 1, and further char-
acterized in that said last means [effects} provides for 60
angular swinging movement of [said portion of} said
conveyor means between said posttions.

3. Apparatus according to claim 1, and in which
Ethe] the guide means engaging the conveyor between the
loading and discharge zones is shaped to provide an in-
creasing upward slope [of said portion] of said con-
veyor means [increases] in the direction of advance of
sald conveyor means.
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[4. Apparatus according to claim 3 wherein the
countour of the specified portion effects said increase in
upward slope. ]

5. Apparatus according to claim 1, and in which said
conveyor means has the characteristics of a flexible belt
and presents, when so sloped, such predetermined fric-
tional resistance to gravitational sliding movement of
such objects as to retain said objects in tumbling posi-
tion,

6. Apparatus according to claim §, and in which said
conveyor means comprises a chain-like belt of the open
wire type.

7. Apparatus according to claim 1, and further includ-
Ing impact cleaning means for augmenting deflashing
during the tumbling operation.

8. Apparatus according to claim [11] /7, and further
including container means disposed in said loading zone
and confining a mass of such objects above said surface
and with a Jower layer of objects in contact with said
surface, sald container means being movable with [ said
portion of ] said conveyor means, between said two
posttions, and having wall portions configured to ac-
commodate movement of said objects toward said dis-
charge zone and discharge of said objects therefrom
when moved to said lower position.

9. Apparatus according to claim 7, and further includ-
ing hood-like shield means enclosing said [portion of
said } conveyor means and the objects thereon, and in
which apparatus said cleaning means takes the form of
equipment for blasting impact media into contact with
sald objects and under said hood-like shield means.

[10. Apparatus according to claim 1, and in which
said gutde means comprises guide structure in associa-
tion with which said belt advances and by which said
portion 1s guided so as to have the recited sloped con-
tour, as it passes adiacent to said structure. J

11. Apparatus according to claim 1, and further in-
cluding means providing for modification of the tum-
bling action, to accommodate objects of different physi-
cal characteristics.

12. Apparatus according to claim 11, and in which
said last-recited means includes means for adjusting the
speed of conveyor advance.

[ 13. Apparatus according to claim 12, and further
including means affording adjustment of the slope of
said surface.

14. Tumbling apparatus comprising a unit for tum-
bling objects, to remove flash therefrom, including an
endless belt-type conveyor having associated therewith
means defining a loading zone and a discharge zonel[[,
means ], guide means engaging the conveyor along its
path of movement between said loading and discharge
zones, common mounting means for said guide means and
sald conveyor providing for swinging movements of said
conveyor logether with said guide means as a unit between
a first, upwardly angled position, and a second, gener-
ally horizontal, position; drive means for advancing said
conveyor in one direction from said loading zone
toward said discharge zone during a tumbling opera-
tion; the guide means being fixed with relation to satd
advancing conveyor and so constraining said conveyor
as to cause the latter to present, as it passes over said
guide means and when the conveyor is 1in said first
position, such upward slope in the direction of advance,
as to cause sustained tumbling of such objects upon the
conveyor; and means for swinging said conveyor to said
second posttion in which such objects are discharged
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from said discharge zone under the influence of the
advancing movement of said conveyor in said direction.

15. Apparatus according to claim 14, comprising a
plurality of such tumbling units, disposed in such serial
relation to each other that discharge of objects from the
conveyor of one such unit delivers such objects to the
conveyor of another unit, when the conveyor of the
discharging unit occupies its generally horizontal posi-
tion, and the conveyor of an adjacent unit occupies its
upwardly angled position.

16. In a method for [tumbling] surface treatment of

objects by tumbling the objects upon an advancing up-
wardly inclined belt-like conveyor [to remove flash]
within a hopper positioned to enclose the conveyor, the
steps which include; so constraining the advancing belt-
like conveyor that at least a portion of it [provides]
occuples a position providing a surface which has such
upward [slope] inclination, in the direction of con-
veyor advance, as to cause tumbling of objects sup-
ported upon said portion; loading a plurality of such
objects upon said conveyor; causing advance of said
conveyor in one direction while maintaining said
Islope] inclination, with consequent tumbling of the
objects [ while the conveyor is in an elevated position}
within the hopper in said position, for a period of time
sitfficient to remove flash from the objects; [and
lowering said conveyor portion to a position} and con-
currently shifting both the position of the conveyor and the
position of the hopper to change the inclination of the con-
veyor and of the hopper to a position providing for dis-
charge of said objects therefrom, while continuing the
advance of said conveyor in said direction.

[17. In a method for tumbling objects upon unidirec-
tionally advancing belt-like conveyor to remove flash,
the steps which include: disposing said conveyor in an
upwardly angled object-loading position; loading a
plurality of such objects upon said conveyor; so con-
straining the advancing conveyor that a portion of it,
when upwardly angled, provides a surface which has
such progressively-increasing upward slope, in the di-
rection of conveyor advance, as to cause sustained tum-
bling of the objects supported upon said surface; main-
tamning said slope, with consequent tumbling of the
objects, for a period of time sufficient to remove flash
from the objects; and disposing said conveyor portion in

a lowered position, while continuing the advance of

said conveyor, to provide for discharge of said objects
under the influence of conveyor advance.}
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18. Apparatus for tumbling objects to effect surface
treatment of such objects, comprising a belt-type conveyor
one run of which is adapted to receive objects to be tumbled
toward one end thereof and to discharge tumbled objects
toward the other end thereof, the conveyor having generally
horizontal rotative conveyor belt supports toward opposite
ends thereof and having drive means for effecting advance
of said one run in a direction toward the discharge end of
the conveyor, means associated with said one run of the
conveyor and establishing an object tumbling zone in a
region intermediate the ends of said one run of the con-
veyor, guide means associated with the edges of the con-
veyor in said tumbling zone and guiding the motion of the
conveyor through said zone, and mounting mechanism for
the rotative conveyor belt supports and also for said guide
means including means providing for angular movement of
the guide means and of one of said supports about the axis
of the other one of said supports, between a position in-
clined upwardly from the tumbling zone toward the dis-
charge end of the conveyor to provide for tumbling of 0b-

jects upon the conveyor downwardly in a direction away
Jrom the discharge end and a position precluding said

tumbling and providing for carrying the objects by the
conveyor in a direction from the tumbling zone toward the
discharge end of the conveyor.

19. Apparatus for tumbling objects to effect surface
treatment of such objects, comprising a belt-type conveyor
one run of which is adapted to receive objects to be tumbled
toward one end thereof and to discharge tumbled objects
toward the other end thereof, the conveyor having generally
horizontal rotative conveyor belt supports toward opposite
ends thereof and having drive means connected with one of
said supports for effecting advance of said one run in a
direction toward the discharge end of the conveyor, guide
means associated with said one run of the conveyor and
establishing an upwardly inclined object tumbling zone in
a region intermediate the ends of said one run of the con-
veyor, and common mounting mechanism for the rotative
conveyor belt supports and for said guide means including
means providing for angular movement of the conveyor as
a whole together with said guide means about the axis of
the rotative belt support with which the drive means is
connected, between a position inclined upwardly from the
tumbling zone toward the discharge end of the conveyor to

45 provide for tumbling of objects upon the conveyor down-
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wardly in a direction away from the discharge end and a

position precluding said tumbling and providing for carry-

ing the objects by the conveyor in a direction from the

tumbling zone toward the discharge end of the conveyor.
% ] % x X
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