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@ Method and apparatus for vibrating mass treatment of metal surfaces in a continuous cycle of controllable treatment

time.

@ Method and apparatus for vibrating mass treatment of
metal surfaces, comprising finishing means forming,
together with the workpieces being treated, an incoherent
mass which is caused to advance along a preset path {(A) at
the end whereof the separation of the treated workpieces
from the finishing means is effected and the finishing means
are cycled back.

To control the duration of the treatment cycle, a
controlled portion of the finishing means is introduced into
the path (A) at one or more locations (25} in a zone
downstream at a distance from the beginning zone (8) of the
cycle to form a weir counterhead and slow down the
advancing incoherent mass upstream.
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This invention relates to & method and an
apparatus for vibrating mass treatment of metal
surfaces in a continuouc cycle of controllable treatment
time.- ' ’

The vibrating mass continuous cycle treatment. of
metal surfaces is a technigue which is well known and
has undergone considerable improvement during the last
ten years. The basic features of that technigue are
fully described in the technical literature; as an
example, United States Patent No. 3,071,900 may be
referred to. '

One of the problems yet to be solved in a
satisfactory way, with the above technique, is the
control of the treatment time duration in the continuvous
cycle.

As is known, that time duration is dependent on
geveral féctors, among wWhich the length of the treatment
path, the intensity and nature of the vibrations, the
nature of the finishing bodies which charactefizes the
"flowability" of the mass comprising the finishing
bodies and the workpieces being treated, the trough
outlet spout, etc. Variation of such parameters for
the purpose of controlling or adjusting the treatment
duration is not always Teasible, and where it is
possible and desired to manipulate thege parameters,
it involves costly constructional alterations which
often issue results of dubious satisfeection. -

The ability to control the continuous cycle

treatment duration is a much felt need, since it is
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only through a considerate choice of said duration

that optimum finish results can be obtained.

It is & primary object of this invention %o
provide a method and an apparatué for the vibrating
mass treatment of metal surfaces, whereby the time .
duration of the treatment can be controlled in an
easy and reliable mamnner without significaﬁtly raising
the construction and operation costs, and which can
be readily appliedr to existing plants.

The problems inherent to the achievement of the
above objects are solved with the method according to
Claim 1 of the appended claims which forms an integral
part of this Application.

The apparatus or machine implementing the gbove
method is defined in the claims following Claim 1,
and also foraing an integral part of this Application.

It will be appropriate to make clear that the
invention is concerned with both fundamental fields
of vibrating mass treatwent of metal surfaces-in
continuous cycle machines, namely the one where
"rollable" finishing bodies are utilized in that they
have a substantially rounded shape, and the one where
"non rollable” finishing bodies are used having

substantially sharp edged shapes.

The invention will be more fully described With
reference to one possible embodiment thereof in the
field of surface treatment with "rollable" finishing

bodies, and as illustrated diagramatically in the
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accompanying drawing, where:

Figufe 1 is an elevation view of a machine
which implements the inventive method;

Figure 2 is a plan view of the same;

Figure 3 is a longitudinal Section view of the
vibrating tank; . _

Figure 4 is a cross—sectional view of the %rough;
and

Figure 5 is an enlarged scale detail view in
perspective.

, '

The machine which implenents the inventive
method comprises a trough 1, which is generally .
stiffened both horizontally and vertically by ribs
2 and 3.

The trough has a substantially parallelepipedal
shape in its ‘upper portion, and a substantially
semi-cylindrical one in its lower portion. It is
further coﬁfiguredwith a spout-like outlet end 4
defined by a ramp-like inclined portion 5 of the
trough bottor .6 (Figure 3). The trough 1 is carried
iq a sprung manner by a frame 7, which encloses and
supports vibration generators and related: suspensions,
as well as motors, which are known per se and no
further discussed herein. :

The workpieces to be treated are introduced at
9, through the inlet end 8 of the trough. Located at
said inlet end 8 of the trough, there is pfovided
a hopper 10 for introduéing into the trough finishing

bodies which, in this particular instance, comprise
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"rollable" finishing bodies, end wre specifically
steel ballé having a diameter dimension generally in
the 1.6 to 6.5 mm range. For a more effective treatment,
it is common practice to introduce into the cycle an
assortment of balls of various sizes. The hopﬁer 10

is connected to an auger type of conveyor 11 effective
to re-cycle the finishing balls. The conveyor is
driven by an electric motor 12 and is set to slope
downwardly toward the trough outlet end 4. The
terminating portion 13 of the conveyor overlies the
hopper 10, whereas the initial portion 14 thereof

is arranged with its hopper 15 below the screen 16
separating the finishing balls from the treated
workpieces. This screen 16 is also arranged to vibrate,

and provided with a spring suspension 17 and vibration

‘generator 18. It is further provided with a screening

surface 19 formed with a suitable mesh size to let the
balls through and withhold the treated workpieces. The
latter are caused to advance toward the outlet 20 of

the screen wherefrom they are collected while the balls

‘fall along the inclinea chute-like surface 21 into

the hopper 15 of the auger conveyor 11, which will move

éhem toward its terminating upper end 13 for re-cycling.
This part of the machine just described operates

in a conventional manner for the art. After filling

the trough with a mixture of workpieces and finishing

balls in a preset optimum proportion and up to a

preset level dependent also on tﬁe edge 22 of the

trough discharge spout 4, the vibratory mot;on is

initiated and the workpieces are subjected to a
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finishing process in a known manner while simultaneously
advancing in the difection of the arrow A as far as

the discharge spout 4, whence the vibrating mass is
discharged by overfalling past the weir head formed

by the corner edge 22 and onto the screening deck 19
where the cited separation of the finishing balls

from the treated workpieces takeé place, the work-"
pieces being then picked up and the balls cycled back
through the auger conveyor 11.

The continuous cycle is then continued with
the introduction of the finishing balls, from the
conveyor 11 and through the hopfer‘10, into the initial
portion or leading portion of the trough 1, as well as
the introduction therein of fresh workpieces to be
treated in accordance with a preset proportion, to
thus resume the treatment cycle just described.

Now, it frequently occurs that the time duration
of the treatment cycle is to be varied, thét is the
duration of the average time regquired for an average
workpiece to complete the run from the trough.initial
or leading portion to the outlet thereof must be
varied, because some wWorkpieces would require different
duration treatments, as mentioned in the preamble{

-I+ has been fouﬁd_that this duration can be
advantageously controlled By introducing an amount
of finishing means, balls in the present casé, into
one or more locations in the proximity.-of the trough
cutlet portion. _

This amount taken from the mass of re-cycled

balls form & sort of weir counterhead comparable to
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phenomena occurring in water downflows, which counter-

head slowé down the mass oncoming from ups%ream. It°
has been further ascertained that the slowing action
is proportional to the amount of ball mass introduced
in the proximity of the trough outlet portion.

To provide such a Weir counterhead and in
accordance with one possible embodiment of the
invention, a distributor 24 is arranged at the outlet
opening of the hopper 10 for re-introducing the
finishing balls into the cycle. This distributor 24.
comprises a gated diverting mechanism 23 (Figure 5)
which is associated with a duct or channel 26
sloping in direction toward the spout-end of the
trough and being conveniently supported and axially
slidable within limits to‘enable the lip gate to be
inserted to a greater or lesser extent into the hopper
10, thereby a larger or smzaller amount of finishing
balls can be diverted toward the duct 26. Toward the
opposite end, the duct 26 is formed on the bottom
with one or more openings 25 overlying and proximate
the outlet zone of the trough,#herethrough the diverted
Tinishing balls are allowed to fall in%o the trough,
and férm said counterhead adapted to slow down %he
advance movement of the vibrating mass located
upstream.

The operation of the apparatus is apparent from
the foregoiﬁé description and will be summarized
here below.

After initiating the continuocus cycle described

hereinabove, and upon establishing that a batch of
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workpieces requires a longer dﬁration.treatment éﬁan
the machine standard, the duct 26 is slid axially to-
ward the hopper 10, such that the diverting mechanism
23 can penetrate to a certain extent the interior of
the passage defined by the hopper 10, as may Be seen,
for instance, in Figure 3. Thus, a part of the
finishing balls will fall into the leading or initial
portion of the vibrating trough and effect the treatment
in a normal way, whereas the remaining'part reaches the
trough at the outlet zone thereof,thus forming'a counter—
head which slows down the advancing moveuent of the
upstream mass. This slowing action is pérticularly
exerted on the workpieces to be treated, which are
more affected by the inflow of the ball mass introduced
into the outlet zone of the trough and forming the
counterhead. It has been found that as the amount 6f
balls diverted to form the counterhead increases,
the slowing action on the oncoming workpieces to be
treated also increases, i.e. their time of residencé
in the trough increases so that it becomes péssible
to control or adjust the duration ¢f salid residence
with adequate accuracy. Of course, the finishing
balls to workpieces to be treated ratio will be
maintained in the trough at an optimum value.

According to & furth er embodiment,instead of
the auger cquveyor, a belt elevator 1s provided which
takes the finishingmeans up to a level above the
trough and to the terminating portion thereof, where
a horizontal belt conveyor is provided whereon the

finishing means are deposited which are being delivered
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by the belt elevator, and which then conveys the
finishing.means toward the finishing meaqé introduction
hopper located at the trough inlet end. In this case,
instead of the distributing duct, one or more diverters
overlying the outlet end of the’trough are provided
which are operative to divert a part of the finiéhing
means and deliver them into the trough, from the outlet
end thereof, whereas the remaining part of the
finishing means are transported by the horizontal belt
ébnveyor toward the hopper located at the trough inlet
end. This embodiment may be specially convenient for
utilizing sharp edged finishing.meang as well.

It will be appreciated from the foregoing
that the objects set forth are fully achieved by the
inventive method and apparatus, the scope whereof
is more conveniently specified in the appended

claims.
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1. A method for ‘the vibrating mass treatment of
metal surfaces, wherin there are introduced into the
treatment cycle, at a starting zone (8) of the cycle,

workpieces to be treated and finishing means forming

" together with the workpieces an incoherent mass which

is then subjected to compounded vibrations having s
finishing action'component and a progressive incoherent
mass advance action component; the action of said
compodnded vibraticn being protracted to carry out -
the workpieces finishing treatment and to urge the
incoherent mass onwards along a preset path (A) at

the end (4) whereof the finished workpieces and
finishing means are separated, the finished workpieces
béing discharged and the finishing means cycled back,
characterized in that a controlled part of the
finishing means are let into said path (A) at one or
more 1ocations (25) in a zone downstream of the cycle
remote from the starting zone (8) to form a counter-
head effective to slow dowﬁ the advance movement of
the incoherent mass upstream;'

- 2. A machine implementing the method according
to Claim 1, comprising a vibrating treatment trough (1)
defining é treatment path (4), the trough (1) having
an inlet portion (8) and an outlet portion (5) for

the incoherent treatment mass, means (10) for
introducing said finishing means into said trough (1),
in the zone of the inlet porfion (8) thereof for
admixture with the workpieces to be freated introduced

thereinto, treatment mass discharging means (21)
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located at the outlet partion (4) of the trough (1),
means (19) for separating the finishing means from

the treated workpieces, means for re-cycling the
finishing means, and vibration generators (18) for

the mass being treated, characterized in that it
further comprises conveyor meané (23, 26) for
introducing said finishing means into said trough (1)
in one or more locations in a zone downstream of the
trough (1) inlet portion zone (8) and remote therefrom.

3. A machine according to Claim 2, characterized
in that said conveyor means comprise at least one duct
(26) arranged to overlie said treatment trough (1)
and having one (23) end arranged to facé the introduction
means (10) for the finishing means and the other end
(25) above the trough (1) outlet zone (4), the end
(24) facing the finishing means introduction means
(10) being associated with a diverting member (23)
adapted to controllably divert toward -said. duct (26)
at least a part of the finishing balls let through
said hopper (10), said duct—(26) having one or more
openings (25) overlying the trough outlet zone for
discharging the finishing balls into said trough zone.
. 4. A machine according to Claims 2-3,
characterized in .that said diverting member (24) is in
the form of a gating element (23) associated with the
conveying duct (26).

5. A machine according to Claim 2, characterized
in that said conveyor means (11) compfise one or more
diverting means (24) cooperating with re-cycling means
and diverting a part of the finishing means to be cycled

back to the trough outlet end (4).
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