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57 ABSTRACT 
In a vibratory finishing machine of the type in which 
an annular tub is vibrated by a motor having a shaft 
with eccentric weights, reversal of the direction of 
movement of finishing media around the tub is ef 
fected by reversing the relative angular position of the 
weights, this weight reversal being effected automati 
cally in response to reduction of the motor speed, 
without the usual requirement of reversing the direc 
tion of rotation of the motor. Weights reversal is pref 
erably effected by centrifugal force against the action 
of a toggle spring device. 

5 Claims, 7 Drawing Figures 
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3,844,071 1. 
APPARATUS FOR VIBRATORY FINISHING 

A known form of apparatus for effecting the vibra 
tory finishing of parts comprises a chamber which is an 
nular in plan form and a rotary shaft disposed vertically 
on the axis of the chamber and carrying in axially 
spaced relation a pair of eccentric weights, one of 
which leads the other by a given angle, the chamber 
and the shaft being supported by spring means which 
allow them limited freedom of movement in all direc 
tions, the arrangement being such that, in use, a mix 
ture of parts to be finished with a suitable finishing me 
dium contained in the chamber is caused, upon rota 
tion of the shaft to travel in generally helical paths 
around the chamber. Such apparatus is hereinafter re 
ferred to as being "of the type described". .. 
When circulation has continued for long enough to 

complete the required finishing operation, the finished 
parts are removed from the finishing medium and fresh 
parts are introduced. . 
A variety of expedients have already been used and 

proposed for separating the parts from the mixture 
when the finishing operation is complete, the motion of 
the mixture resulting from continued operation of the 
apparatus being used to deliver the mixture on to a sep 
arating screen which retains the finished parts and al 
lows the finishing medium to pass through and return 
(usually directly) to the chamber. 

In particular, it has been proposed to effect such sep 
aration by reversing the direction of rotation of the 
shaft and arranging that this reversal shall cause an al 
teration in the relative angular positions of the weights 
so that the same weight still leads the other; the direc 
tion in which the mixture travels round the annular 
chamber is thus reversed and means such as a hinged 
flap then operate to direct the mixture onto a separat 
ing screen of the above character, the said means being 
inoperative while the mixture is travelling in the normal 
direction. 
We have found that the direction in which the mix 

ture travels around the annular chamber can be re 
versed (allowing separation to be effected as explained 
above) without the necessity for reversing the direction 
of rotation of the shaft (thus making it unnecessary to 
provide reversing gear, or a reversible driving motor) 
by appropriately altering the relative positions of the 
two weights. 
The invention accordingly includes a method of op 

erating a vibratory finishing machine of the type de 
scribed, wherein the shaft is first driven in one direction 
with one weight leading the other, the relative angular 
position of the weights in then altered so that (for the 
same direction of rotation) the second mentioned 
weight leads the first, and the shaft is rotated in the 
same direction as before, whereby to impart to the mix 
ture a reversed circulatory movement which facilitates 
delivery of the mixture on to a separating screen. 
While it would be possible to effect the required al 

teration in the relative position of the weights by direct 
manual adjustment, this will not in general be very con 
venient. 
The invention further provides a vibratory finishing 

machine of the type described, including means for re 
versing the relative angular position of the said weights 
in response to interruption of rotation of the shaft. 
To effect finishing treatment, the shaft is rotated in 

a direction which will cause the mixture to travel round 
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the tub in one direction; when treatment is complete, 
rotation of the shaft is stopped, so that the weight shift 
ing means operates to reverse the relative positions of 
the weights; renewed rotation of the shaft (in either di 
rection) will then cause the mixture to travel in the op 
posite direction around the tub and thus to be delivered 
on to the separating screen. 
The invention and presently preferred ways of carry 

ing it into practice are further described below with ref. 
erence to the drawings accompanying the provisional 
specification in which: 
FIG. 1 is a side elevation of a vibratory finishing ma- . 

chine; 
FIG. 2 is a plan view thereof, 
FIGS. 3 and 4 are side views of a detail in two differ 

ent conditions of operation; 
FIGS.5, 6 and 7 are diagrammatic side elevations of 

another detail in three different conditions of opera 
tlOn. 

The machine illustrated in FIGS. 1 and 2 comprises 
a bowl tub 10 shaped to provide a treating chamber 11 
which is annular in plan view and has in cross section 
the form of an open-topped channel with vertical side 
walls and a semi-circular base. On the vertical axis of 
the bowl there is mounted a shaft driven by an electric 
motor 12 and carrying eccentrically disposed top and 
bottom weights 13 and 14. The bowl, shaft and motor 
are supported by springs 15 from a base 16. During the 
finishing treatment, the material in the treating cham 
ber is caused to travel clockwise around the chamber, 
as viewed from above. The chamber 11, instead of 
being completely circular, includes a short straight sec 
tion 17 accommodating a flap 18, one end of which is 
hingedly supported by the tub 10 or the screen 19 at a 
level above the top of the material in the channel. As 
indicated in FIG. 1, this flap can swing between a sub 
stantially horizontal position and a position inclined at 
some 45 to the horizontal with the free end of the flap 
resting on the bottom of the chamber 11. The free end 
of the flap is shaped to fit the bottom of the chamber 
and the flap extends across the full width of the cham 
ber, so that when lowered the flap forms a substantially 
complete barrier across the chamber. Adjacent the up 
per, hinged end of the flap there is mounted on the tub 
10 a separating screen 19 which extends horizontally 
above the chamber 10 and projects beyond it. 
While the finishing operation is being performed, the 

flap 18 rests on the top of the material 20 circulating 
in the chamber, as shown in FIG. 4, and allows the op 
eration to proceed normally. When the finishing opera 
tion is complete and it is desired to discharge the fin 
ished parts, the material in the chamber is caused to 
circulate in a counter-clockwise direction. The action 
of the material 20 on the flap 18 forces the latter down 
into its inclined position, as shown in FIG. 3, so that the 
material travels up the ramp constituted by the flap and 
on to the separating screen 19. The finishing medium 
passes through the screen and drops back into the 
chamber 11, while the finished parts are retained on 
the screen and discharged over its outer projecting end. 

The required reversal of the direction of circulation 
of the material in the chamber is obtained by giving one 
of the weights (say the top weight 13) the construction 
shown somewhat diagrammatically in FIGS. 5 to 7. The 
shaft 21 of motor 12 carries a transverse pivot 22 which 
supports for rocking movement an arm 23. Secured to 
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the lower end of arm 23 is a closed container 24, which 
is rectangular in plan view and is partly filled by a freely 
movable mass, such as a plurality of steel balls 25. A 
compression spring toggle 26, engaged between abut 
ments on arm 23 and shaft 21, operates (when shaft 21 
is stationary) to hold the container 24 tilted into one or 
other of the two extreme positions shown in FIGS. 5 
and 7. 
Assuming that the parts are initially in the position 

shown in FIG. 5, the balls 25 having rolled by gravity 
to the lower end of the container, rotation of shaft 21 
gives rise to a centrifugal force acting on the balls 25 
which causes container 24 and arm 23 to turn (clock 
wise in the figure) about pivot 22 into the position 
shown in FIG. 6. During the first part of this movement 
spring 26 is compressed, but having been moved over 
centre its expansive force assists in holding the parts in 
the position shown in FIG. 6. When the rotation of 
shaft 21 is stopped (or very greatly slowed down) so 
that centrifugal force ceases to act on the balls 25, 
spring 26 maintains the container in the position into 
which it has been tilted and the balls roll down by grav 
ity into the opposite end of the container as indicated 
in FIG. 7. When next the shaft 21 is set into rotation, 
the movements are repeated in reverse. 
Thus during rotation of shaft 21 the balls 25 occupy 

one or other of two positions lying on opposite sides of 
shaft 21 and they move from one position to the other 
automatically each time that the shaft is brought to a 
standstill. By disposing the other eccentric weight on 
the shaft in an angular position which is intermediate 
the two alternative positions of the balls 25, the re 
quired alteration in the relative positions of the two 
weights is thus obtained automatically. 

It will be appreciated that the method of achieving 
weight reversal does not depend on the shaft being 
stopped completely, but that this will occur when the 
speed of rotation is sufficiently reduced to allow the 
mass to move to the opposite end of the container. It 
should also be understood that the shaft does not have 
to be seen in the same direction as before weight rever 
sal, the latter being responsible for reversal of the cir 
culatory motion of the mixture, irrespective of the di 
rection of rotation of the shaft. However, the advan 
tages of being able to run the shaft always in the same 
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direction make it highly desirable to do so when possi 
ble. 
We claim: 
1. A vibratory finishing machine comprising an annu 

lar treatment chamber for a finishing medium and 
workpieces non rotatably mounted on a spring suspen 
sion; a motor securely mounted to said chamber and 
having a motor shaft disposed vertically on the axis of 
said chamber; first and second eccentric weights 
mounted on said shaft in axially spaced relation and an 
gularly spaced relation to each other; and means re 
sponsive to interruption of rotation of said motor shaft 
to effect reversal of the relative angular position of said 
weights. 

2. A machine according to claim 1, wherein one of 
said weights is constituted by means operable to move 
the effective mass of said weight between alternate po 
sitions, lying on angularly opposite sides of the second 
weight, these means being operable automatically each 
time rotation of said shaft is interrupted. 

3. A machine according to claim 1, wherein one said 
weight comprises a container, a loose mass partially fill 
ing said container, means pivotally supporting said con 
tainer on said motor shaft for rocking movement about 
a transverse axis, the loose mass being adapted to oc 
cupy that end of said container which is lowermost with 
said shaft at rest at any time and said container being 
tilted about said transverse axis to cause the other end 
thereof to be lowermost when said shaft is rotating at 
its operating speed, by centrifugal forces acting on said 

aSS. 

4. A machine according to claim 3, further compris 
ing toggle acting spring means acting between said 
shaft and said container and tending to hold the latter 
in the pivotal position to which it was last moved by the 
effect of centrifugal forces acting on said mass, 

5. A machine according to claim 1 further compris 
ing a pivoted flap mounted in the chamber, which flap 
is adapted to deflect freely to permit circulatory move 
ment of the mixture in one direction around said cham 
ber and which, upon reversal of the circulatory move 
ment, is adapted to assume a position in which it de 
flects the mixture on to a separating screen which ef 
fects separation of the parts from the finishing medium. 
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