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1

This invention relates to improved means and
a method for finishing the surface of workpieces
as by grinding, polishing or the like, with the
aid of tool means which are relatively moved past
the surfaces of the workpieces which are to be
treated.

It is an object of the invention to provide
means which permit such finishing treatment in
a -very economical manner.

A special object of the invention is to provide
means for finishing the surface of workpieces
extending in different planes or having intricate
shapes, ornaments or the like. By way of exam-
ple, such a workpiece may be in the form of a
spoon or other piece of cutlery, which is to be
finished primarily in order to obtain a neatly
ground and polished surface, but it is also con-
templated to finish in accordance with the in-
vention workpieces requiring accurate grinding,
such as in case of round journals or the like.

The working and finishing of the surfaces of
such workpieces, more particularly of an intri-
cate shape, by means of rigid or resilient grind-
ing discs is elakborate, time-wasting and expen-
sive, since the workman has to press the work-
pieces onto the grinding disc by hand, possibly
adding a grinding agent, such as, sand, emery,
pumice powder, corundum or the like, moving
them to and fro in accordance with the vary-
ing contours of the surface. This method is of
poor efficiency, yet it requires very much physi-
cal force and skill and is very unwholesome.
The working of such workpiece surfaces in ro-
tary drums or by means of sand blast is too
course and, therefore, unsuitable for the produc-
tion of ground surfaces and smooth, bright sur-
faces.

Tt is an important object of the present inven-
tion to provide means and methods for remov-
ing the drawbacks of the conventional finishing
methods.

With this and further objects in view, accord-
ing to the present invention the working tool
serving for the finishing of workpiece surfaces
is formed by a loose mass of a grinding, polish-
ing or other .working ‘agent, preferably in a
powderous, granular or pasty state, which mass
is.confined. in a vessel or-pan at least partly sur-
rounding it (hereinafter referred to as the “tool
vessel” or “tool pan’), and kept under pressure
during its relative movement along the work-
piece surfaces.

‘According to a preferred. embodiment of the
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invention the loose working mass is kept under -

pressure by centrifugal force.

To this end the |

2

tool vessel preferably consists of a centrifugal

- vessel or pan mounted for rotation about its

center axis and being only partly filled up by
the working mass. On rotation of this centrifu-
gal vessel this mass under action of the centrifu-.
gal force forms a ring, on the freely accessible
inner part of which the surfaces of the work-
piece to be treated can be put in contact with
the rotary working agent. Preferably, for en-
larging the working surface, the workpiece in
this case may be at least partly immersed in the
inner annular zone of the rotary ring formed by
the working mass; if desired, it may be addi-
tionally moved, turned or swivelled for work-
ing it on all sides. By such a movement which,
if desired, may take place in a direction contrary
to the direction of motion of the rotary working
agent, the surfaces to be treated may be acted
upon by the working mass more or less inten-
sively and/or during longer or shorter periods
of time. The working pressure in this case may
advantageously be regulated by suitable adjust-.
ment of the speed of rotation and/or of the
diameter of the mass ring formed by the work-
ing agent. - The centrifugal force determining
the compression and so the quasi consistence or
hardness of this grinding ring formed of the
loose material is proportional to the mass of the
material and to the square of the speed and
inversely proportional to the radius of rotation.
If the speed of rotation and the diameter of
rotation are determined, the working pressure
may moreover be varied by admixing to the work-
ing material substances whose specific gravity
differs from that of the working agent, such as,
for instance, saw dust, cork powder or the like.
These admixtures may be heavier or lighter than
the working mass and may. consist of abrasive
or non-abrasive materials. Purther details of
this centrifugal type grinding device, more par-
ticularly the supporting and feeding of the work-
piece and the swinging thereof during the work-
ing will be hereinafter explained in greater de~
tail.

An apparatus designed and operated in ac-
cordance with the present invention permits a
finishing treatment, more particularly the
achieving of a grinding or polishing effect, which
was not attainable by any of the known metheds
and apparatuses, Depending on the kind of the
grinding material or polishing substance, work-
piece surfaces of any quality can be obtained up
to a beautifully ground surface with a clear re-
flection at every point. The grinding effect fol-
lows exactly the existing contours so that defor- -
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mations or disfisurements of the surface or
ornaments being thus treated are safely avoided.
The surfaces disposed in different planes pass
over into each other without any transition and
without noticeable grinding lines. Even work-
pieces of an intricate shape can be worked by
the novel method and apparatus according to
the invention without any difficulties. The
grinding capacity is extremely increased and the
time of working reduced, since the working ma-
terial is able to act simultaneously on large sur-
faces of the workpiece. The working and pref-
erably also the feeding and removal of the work-
pieces are achieved by mechatieal means so that

human labor is saved. Moreover, 4 single device,

for instance, a centrifugal grinding device, per-
mits the simultaneous finishing of numerous
workpieces.

Other and further objects, features and -ad-
vantages of the invention will be pointed out
hereinafter and :appear in the appended claims
forming part of the application.

In the accompanying drawing some now pre-
ferred -embodiments .of the invention are shown
by way -of Hllustration and mot by way of limita-
tion.

Fig. 1 ds .a wvertical section of a centrifugal
grinding apparatus according 4o the invention.,

Fig. 2 is a horizontal section, on the line 2—2
of Fig. 1, through the centrifugal vessel alone.

Fig. 3 is a view similar to Fig. 1, but showing
on an enlarged scale the mechanism marked by
the circle in Fig. 1 and taken on line 8—3 of
Figz. 4; and

Fig. 4 is a horizontal section on the line 4—4
of Fig. 3.

A particularly advantageous and practical
form of the invention ean be obtained by pro-
viding the loose mass of the working material
in the form of a mass ring produced by cen-
trifugal force, for tight engagement of the work-
piece surfaces with the inner ring zone of this
mass ring which is moved past the workpiece
surfaces. Anembodiment of this preferred form
of the invention is shown in Figs. 140 4. The tool
vessel in this case consists of a ceéntrifugal tray
or pan 52 provided at its circumference and bot-
tom with reinforcing ribs 53 and being open in
its «central upper part. The upper pan edge 54
together with the side wall 55 thereof and the
outer part of the preferably conically shaped
pan bottom 56 forms an annular channel hav-
ing & U~shaped :cross section in which the work-
ing material 11 which in-its state of rest lies on
the bottom of the pan, is forced outwardly
against the side wall of the pan under action
of the centrifugal force caused by rotation of the
pan. The mass of the working agent {{ thus
forms a mass ring of a loose, granular, powderous
or pasty grinding or polishing material, which,
if desired, may be mixed with filling substances.
The eentrifugal pan 52 is mounted for rotation
on a vertical journal or pivot 58 by means of its
hub 51, a slide bearing 89 being provided to form
a thrust or step bearing. A toothed rim 60 con-
nected to the hub 57 meshes with a pinien §i
whieh through a reduction gear 2 is driven from
an electromotor 63, whereby the centrifugal pan
52 is rotated at an adjustable rate of speed. Se-
cured on the journal or trunnion 58 is a tubular
member §4 bearing a stationary covering plate
86 provided with perforations 65.

Secured on a foundation ring 67 surrounding
the centrifugal pan 52 with a suitable clearance
is an annular earrier 68 with a hollow box-
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shaped cross section on which are secured at
least one, but preferably several, bearing sup-
ports B9 extending radially towards the center
axis of the apparatus. The bearing supports 69
are advantageously downwardly recessed trough-
fashion and at their free ends carry bearing
bodies 78 about the horizontal axis of which the
swingable arms 74 serving for chucking the work-
pieces -are rotatable in -vertical radial planes.
The workpieces 72, for instance, spoons, are de-
tachably secured to the heads 13 of the swing-
able arms.  The fastening is preferably effected
with the aid of clamping blocks 14, 15 gripping
the workpieces tong-fashion, the clamping block
15 being rotatakble about a shaft 76 and provided
with a tever arm 717 against which presses an
adjustable press holt 78, whereby the jaws of
the clamping block are pressed against the work-
Pplece 72 clamped therebetween, as will be seen
from Fig. 3.

Bince many workpieces, such as Spoons - and
other articles of :cutlery for complete finishing
have to be rechucked in order that the surfaces
chucked .during the first treatment ‘may be
brought into centact with the working material
in a subsequent treatment, I prefer to arrange
always two swingable arms Ti -with chucking
devices side by side, 50 -as to form g pair. The
two arms of each pair may be swingable inde-
pendently of each other, but Ppreferably they
are simultaneously swung from their Pposition
of rest to their operative position. Siich swing-
able arms or pairs of arms may be arranged -at
various parts of the circumference of the ‘tool
pan in the annular carrier $8 so that a ‘corre-
sponding number of workpieces may ‘be worked
simultaneously.

In their pesition of rest the swingable arms
are swung upwards so-as to take up the posi-
tion indicated in dotted lines 12, 13’ in Figs.
1 and 3, in which position the clamping blocks
74, 15 are freely aecessible and the Pressure screw
(in this case denoted 18’) can be released or
tightened by means of its quadranguldar end,

; After the workpiece 72 has been fixedly clamped,

the swingable arm Ti ‘is swung about the hori-
zontal axis of the bearing body T8 through about
270° until it comes into its operative position,
in which the clamping blocks 14, 15 dip the

‘workpiece 72 ‘more or less deep into the inner

freely exposed annular zone of the mass ring
f1. The working ‘material being kept under
pressure by the centrifugal force is moved past
the workpiece surfaces at a suitable adjustable

‘speed. The circumferential speed of the cen-

trifugal pan 52 must at least reach an-amount
sufficient to urge the grinding, polishing or other
working material, lying on the bottom of the
pan in the position of rest, onto the circum-
ference of the pan, as indicated in the drawing.

The swingable arms Tf may be swung man-
ually, mechanically, electrieally or hydraulically
etc. In the example, hydraulic pressure cylin-
ders 79 are arranged at the sides of the bearing
supports §9, pressure pipes 80 being provided
for feeding a fluid (liquid, gas or air) to the
cylinder from & source of such fluid under pres-
sure (net shown). A piston 8{ slidable in the
cylinder 79 has at the outwardly projecting end
of its piston rod 82 a toothed rack 83 meshing
with a pinion 84 secured to the rotatably mounted
head 85 of the swingable arm Ti. By forward
or backward motion of the piston 81 in the pres-
sure cylinder 19 the swingable arm Tl is thus
swung upwards or downwards. -
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. In order to insure uniform exposure of all
surfaces of the workpiece to the impinging work-
ing material, the workpiece may additionally be
swung or turned while being in an operative po-
sition. To this end, for instance, the head 73
of the swingable arm with the clamping blocks
78, 15 is mounted for rotation about its longi-
tudinal axis by means of a shaft 87 rotatably
mounted in a head casing 86. 'The rotation of
the shaft 87 may be achieved, for instance, from
outside by an electromotor 88 rotating, through
a driving shaft 89, a worm 90 and a worm wheel
81, a horizontal shaft 82 mounted for rotation
in the swingable head or heads 85. The shaft
92 through bevel wheels 83, 94 drives one or, in
case of pairs of swingable arms 71, two inter-
mediate shafts 95 which are mounted for rota-
tion in the hollow swingable arms Ti. Af its end
disposed in the casing §6 of the swingable head
each intermediate shaft 95 bears a worm 96 en-
gaging a worm wheel 97 seated on the clamping
head shaft 87.

In case of workpieces such as spoons T2 there
are advantageously two pairs of clamping blocks
74, 75 arranged at both sides of the clamping
head 13, so that the workpiece can be chucked
simultaneously at two spots, e. g., a spoon ab
its stem and at its bowl, by swinging the swing-
able arm 7! into its operative position. The
workpiece is dipped into the grinding or other
working agent {{ from inside and then slowly
rotated at least once about the axis of the shaft
87 during the grinding or polishing. Then the
swingable arras 7f are swung out and the work-
piece, for instance, the spoon 12, is rechucked
in order that the chucked spots may be treated
in a second operation. In this second operation
the workpiece again is swung at least once aboutb
the axis of the shaft 87. In Fig. 3 the dotted
lines 72’ show one position of this swinging mo-
tion of the spoon 12 in which it is turned through
90°,

The additional rotation of the workpiece 72
about the axis of shaft 81, e. g. about an axis
being disposed approximately radial to the cen-
ter axis of the centrifugal pan, can take place
at a variable speed, so that the working ma-
terial acts upon. the workpiece for a more or
less extended period of time in the different
angular positions of the workpiece. This vari~
able rotary motion may be controlled according
to o predetermined program adapted to the re~
spective workpiece. The surfaces of the work-
piece are thus ground off or worked partly more
and partly less intensively without producing
sharply defined transition lines.

Owing to the fact that the workpiece holcers,
e. g., the clamping blocks 74, 15, extend from
inside at least approximately in the direction
of the centrifugal radius, the centrifuged work-
ing material is subject to minimum disturbance
by still zones formed at the lee~side of the hold-
ers. Tt is also possible, however, to produce such
still zones in the flow by suitable configuration
of the design of the workpiece holders 5o as to
expose certain zones of the surface to a reduced
grinding effect. '

 Workpieces having curved surfaces of different
inclinations passing over into each other, such
as, e. g, spoons, are advantageously held in such
a way in relation to the centrifugal axis that
as far as possible all spots of the surface will
successively come into an effective grinding po-
sition - during one revolution of the workpiece
about its axis of rotation extending - approxi-
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mately in the direction of the ¢éntrifugal radius.
The flat stem side of a spoon in this case may
be disposed, for instance, perpendicularly to this
plane of swinging.

While the invention has been described in de-
tail with respect to some now preferred ex-
amples and embodiments of the invention, it will:
pe understood by those skilled in the art after
understanding the invention that various changes
and modifications may be made without depart-
ing from the spirit and scope of the invention
and it is intended, therefore, to cover all such
changes and modifications in :the appended
claims.

Having thus described the invention, what is
claimed is:

1. A device for finishing the surfaces of work-
pieces comprising a pan mounted for rotation
about its center axis and having therein a finish-
ing mass of abrasive and like materials only
partly filling said pan, means for rotating said pan
at a speed at least sufficient to cause the forma-
tion, under action of the centrifugal force, of a
mass ring in said pan, a swingable arm and &
workpiece holder arranged at the free end of said

“arm and adapted to hold the workpiece, said arm

being swingable in a plane extending substantially
radially and parallelly to the centrifugal pan axis
into a position where the workpiece holder is dis-
posed freely zccessible outside of the centrifugal
pan, for chucking and removing the workpiece,
and into a second position where the workpiece
fastened to the workpiece holder is disposed in
the inner annular zone of the mass ring.

9. A deviee for finishing the surfaces of work-
pieces comprising a pan mounted for rotation
about its center axis and having therein a finish-
ing mass of abrasive and like materials only
partly filling said pan, means for rotating said
pan at a speed at least sufficient to cause the
formation, under action of the centrifugal force,
of o mass ring in said pan, g swingable arm and
a workpiece holder rotatably mounted on the free
end of said arm and adapted to hold the work-

5 plece, said arm being swingable in a plane extend-

ing substantially radially and parallelly to the
centrifugal pan axis into a position where the
workpiece holder is disposed freely accessible oufi-
side of the centrifugal pan, for.chucking and re-
moving the workpiece, and into a second position
where ‘the workpiece fastened to the workpiece
holder is disposed in the inner annular zone of
the mass ring, the axis of rotation of the holder
being : disposed substantially perpendicularly to
the swingable arm and, in the second position
thereof, in a direction substantially radially to
the centrifugal pan axis.

..3. A device for finishing the surfaces of work-
pieces, comprising a pan mounted for rotation
about its center axis and having therein a finish-
ing mass of abrasive and like materials partly fill-
ing sald pan, means for rotating said pen at a
speed at least sufficient to cause the formation,
under action of the centrifugal force, of a mass
ring in said pan, & number of swingable arms non-
rotatebly arranged around the periphery of the
rotateble pan, and workpiece holders arranged
each at the free end of said arms and adapted to
hold the workpiece, said arms being swingable
in planes extending substantially radially and
parallel to the centrifugal pan axis into a posi-
tion where the workpiece holders are disposed
freely accessible outside of the centrifugal pan for
chucking and removing.the workpieces, and into
a second position where the workpieces fastened
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to.the workpiece. holders are.disposed in the 1nne1
-annul one of: the.mass ring;

;4. -A-device for- ﬁmshmg the.surfaces .of work-
pleces comprising a pan mounted;for.rotation

about its center axis.and: -having therein a finish- .

ing mass of abrasive.and:like. -mafterials. partly
‘ﬁlhng said pan, means:for. Totating said.pan:.at
a:Speed.at least sufficient. to cause the:formation,
-unde1 actlon -of the centrifugal force,.of.a.mass
ring in said pan,.a-number.of. swingahle,arms dis-
tnbuted around the.periphery..of .the .rotatable
Joan on a-carrying ring surrounding.the.said pan
with a clearance each, of said arms having.a
workpiece holder rotatably mounted on the. free
-end of said arm and adapted to hold a workplece
each of said arms being swingable in a plane ex-
tending substantially radially. and.parallel.to the
centrifugal axis.of the pan into.a-position where
the workpiece holder. is disposed: freely. accessible
outside-of the centrifugal .pan.for chucking and
removing the workpiece, and.into.a second. posi-
tion, where the .workpiece-fastened to the work-
piece holder is disposed .in the inner annular zone
of the mass ring, the axis of rotation of the work-
piece-holder being disposed substantially. perpen-
dicularly to the swingable. arm.and, in the sec-
ond position thereof, in.a- dlrectlon snbstanna]lv
radially to the centrifugal pan axis. ’

-5. A -device for finishing the. surfaces of work-
Dbieces, . comprising-.a.pan mounted: for. rotation
abkout.its center axis and. baving therein a.finish-
ing mass of abrasive and:like. .materials partly fill-
ing said pan, means: for. rotating. said pan.at.a
speed at. least. sufficient-to cause.the formation,
under action.of the centrifugal foree, of.a.mass
ring-in .said pan,.at:least-one pair of swingable
arms arranged side by side; both arms.of the said
bair having: a workpiece -holder. arranged. each at
the free. end of. each of. said.arms and adapted
to_hold the.workpiece, each. arm being swingable
in.a plane extending substantially.. parallel to a
plane.extending radially. and parallel to the. cen-
trifugal axis of the pan.into.a position where:the
workpiece holder is dispased freely accessible. out-
side.of the.cenfrifugal . pan for. chucking and. re-
moving the workpiece, and:into a second position
where the workpiece: fastened: .to..the . workpiece
holder is at least:partly.immersed: in the. rota,tmfr
mass, ring of finishing, material. -

.+ 6.:A device-for: finishing the.surfaces: of . work-
p_i,ec_es,, .comprising ;' a- pan..mounted: for. rotation
about its center axis and having therein a finish-
ing. mass. of. abrasive; and: like. materials. partly
filling. said. pan, means- for rotating..said pan. at
2 speed at least sufficient to cause:the: formation,

under action. of the centrifugal.force, of a.mass’

ring of loose finishing materials.in. said. pan, at
least one pair of swingable arms. arranged. side
by side, each of .said.arms having. a. workpiece
holder rotatahly mounted on the:free end of.said

arm and adapted to hold a-workpiece; each of said-

arms heing- swingable-in. a plane substantlally
parallel to a plane. extendmg radially.and parallel
to-the centrifugal axis.of the pan into a position
where the, workpiece. holder.is: d1sposed freely ac-

cessible outside of the centrifugal pan-for chuck-:

ing and-removing-the workpieces, and in a second
position -where. the .workpiece: fastened to the
workpiece holder: is held in,the.path.of. movement
of:the rotating mass:ring of finishing material.

T A dev1ce for: ﬁmshmg the surfaces.of . work-

pieces,--comprising: a. pan mounted:-for .rotation
about -its -central vertlcal -axis and.- bexng adapted
to contaln therem a ﬁmshmg -mass of abraswe
and “like materials only partly ﬁllmg said” pan,
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»statlonaz y ‘car rying’

-means-for rotating said pan at a speed at least
"suﬁiclent 16 .cause the- formatlon ‘under " action
-of ‘the centr ifugal force, 6f a mass ring of abra-
Sive’ and like” materlals in said pan, the pan

having a pér ipheral wa11 concentric with the axis

-of 10tat1on and pzov1ded on its upper edge with

a. concentmc anrulal Anturned cover portion, a
ring’ surrounding the cen-
trifuge. pan. with a clearance, beaung supports
secured on the calrymg rmg, workpiece holders

-rockably. -molinted on'the said bearing supports

and provided on their free ends with means for

\aetachably securing - the workpleces said work-

piece “holders’ bemfr rockable in’ substantlally
radlal vertical planes independently of one an-
other and into a position where the workpiece
Holder - is dlsposed -freely accessible ouiside of

-the centl ifugal pan, for chuckmg and removing

the workmeces and into"at ledast one other posi-
tion whete the w01kp1ece fastened to the ‘work-
biece holder is-dispesed in the path of movement
of the 1otat1nfr mass ring of amaswe and like
materlals ’

S8.A devlce for- ﬁmsmng the surfaces of work-
pisces, compusmg a 1ot aly container adapted to
be partly filled with abrasive and like materials
havmg a penphet al wall concentric with the axis
of’ 10tat10n -mesns for 1evolv1n<y said contairer
at a speed sufﬁctent 10 cause, under act1on of the
centnfugal force, the formamon of 2 mass 11ng
of the said ablaswe and’ like materials against
said perlpheml wall, and workpiecg holders sta-
tionarily auanved alound the peuphe1y of ‘the
contameL each’ workpiéce’ ‘holder’ being swing-~
able in g plane extendmo suostantlally vertically
from fhe pempheu to the mlddle zone of the con-
taiher into & povltlon' where the workpiece holder
is dxsposed fxeely accessmle outside of the con-
tainer for chuckmg and 1emov1ng a workpiece,
and lnto a second posmon where the Workplece
fastenéd to the rreé end of the swingable work-
plece holder is at least partially held in the path
of moveimen$ of ‘the 1otat1ng mass 11nCr of abra-
sive: and the 111" materials. ’
for ﬁmsmng the surfaces of work-
pie _ees “comprising & rofary .container’ .mounted
for 1otatlon abou;, a vertical centzal axis and
havmg therein a’ ﬁn1sh1ng 10ass of abraswe and
llke materal‘s only pzutl,r filling’ sald contalner
means for 1otavng sa1d conta1ne1 at a speed at
least suﬁiclent to cause’ the formatlon Lndel
aeulon -of; the cemrn‘ugal force, of & mass 11ng
of abraswe and 111’e matena‘s agamst 2 perxph-
elal wall of the contamez concentmc Wlth the

- axis of rotation, at lﬂast one swmgable arm and

a_ workpiece, holde1 rotatably mounted on the
free end of said ann ‘and adapted to hold ‘the
woxkp1ece t‘le asns of 1otatlon ‘of the holder
being disposed QubSLantlaHy pelpenq:_teulally to
the smngable arm, said afm bemg s'wmgable in
a'plane extending substfu;t}aFy 1ad1ally and par-
allel to'the centrlfugal container axis into'a posi~
tlon'where‘the workpiece holder'is disposed freely
accessible outside of 'the contajner, for chucking
and removxng the workmece and into a second
position whers ' the workpiece’ fastened ‘to “the
workpiece holde1 is dlsposed in the path of move-
ment ofmne rotating mass ring and at least par-
tlally immer ced‘m the abraswe and l’ke‘ materlal
formmo them ss,rlng

10 A devxce for finishing the surfaces of work-
pleges com.prlsmg a, 1ota1y container for, abra-
sive material in loose form havmg a per1phera1
wall concentric w1th the axis '6¢ 1otat1on the

upper edge- of sald wall being “provided with a
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concentric annular cover portion, means for ro-
tating said container at a speed at least suffi-
cient to cause the formation, under action of the
centrifugal force, of a mass ring of abrasive and
like materials in said container against the pe-
ripheral wall, pairs of workpiece holders station-
arily mounted and distributed around the upper
periphery of the rotating container, said work-
piece holders being adapted to hold the work-
pieces at their free ends and being rockable each
in a plane substantially vertical and extending
from the periphery of the container to the middle
zone of the container from outside the container
into the interior of the container where the work-
pieces are held at least partly immersed in the
stream of abrasive material forming said mass
ring.

11, A device for finishing the surfaces of work-
pieces, comprising a container mounted for rota-
tion about its vertical center axis and having
therein a finishing mass of abrasive and like ma-
terials partly filling said container, means for
rotating said container at a speed at least suffi-
cient to cause the formation, under the action
of the centrifugal force, of a mass ring in the
container, the base of the said container hav-
ing g frustro-conical inclined part adjacent its
periphery, at least one swingable arm and a work-
piece holder arranged at the free end of each

arm and adapted to hold the workpiece, each §

arm being swingable in a plane extending sub-
stantially radially and parallel to the centrifu-
gal container axis into a position where the work-
piece holder is disposed freely accessible outside
of the centrifugal container for chucking and
removing the workpiece, and into a second posi-
tion where the workpiece fastened to the work-
piece holder is at least partly held in the path
of movement of the abrasive material forming
the mass ring.

12. A device for finishing the surfaces of work-
pieces, comprising a container mounted for ro-
tation about its center axis and having therein
a finishing mass of abrasive and like materials
partly filling said container, means for rotating
said container at 2 speed at least sufficient to
cause the formation, under action of the cen~
trifugal force, of a mass ring in said container,
at least one pair of swingable arms arranged side
by side and workpiece holders arranged at the
free ends of said arms and adapted to hold the
workpieces, both arms of the pair being adapted
to be rocked together in a plane extending sub-
stantially radially and parallel tc the centrifu-
gal container axis into a position where the work-
piece holders are disposed freely accessible out-
side of the centrifugal container for chucking
and removing the workpieces, and into a second
position where the workpieces fastened to the
workpiece holders are at least partly held in the
path of movement of the abrasive and like ma-
terials forming the mass ring.

13. A device for finishing the surfaces of work-
pieces, comprising a container mounted for rota-
tion about its center axis and having therein a
finishing mass of abrasive and like materials
only partly filling said container, means for ro-
tating said container at a speed at least suffi-
cient to cause the formation, under action of the
centrifugal force, of a mass ring in the said
container, at least one pair of swingable arms
arranged side by side, and a workpiece holder
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rotatably mounted on the free end of each arm
and adapted to hold the workpiece, the arm of
each pair being swingable together in a plane
extending substantially radially and parallel to
the centrifugal container axis into a position
where the workpiece holders are disposed freely
accessible outside of the container for chucking
and removing the workpieces, and into a second
position where the workpieces fastened to the
workpiece holders are at least partly immersed in
the mass ring.

14, A device for finishing the surfaces of work-
pieces, comprising a container mounted for ro-
tation about its center axis and having therein
a finishing mass of abrasive and like materials
only partly filling said container, means for ro-
tating said container at a speed at least suffi-
cient to cause the formation, under action of the
centrifugal force, of a mass ring in said con-
tainer, at least two workpiece holders adapted to
hold the workpieces, said workpiece holders be-
ing movable independently of one another into
a position where each workpiece holder is dis-
posed freely accessible outside of the centrifugal
container, for chucking and removing the work~
piece, and into a second position where the work-
piece fastened to the workpiece holder is at least
partly held in the path of movement of the mass
ring.

15. A device for finishing the surfaces of work-
pieces, comprising a pan mounted for rotation
about its central vertfical axis and having therein
a finishing mass of abrasive and like materials
partly filling said pan, means for rotating said
pan at a speed at least sufficient to cause the
formation, under action of the centrifugal force,
of a mass ring of finishing material in said pan,
a plurality of swingable arms mounted on bear-
ing supports arranged stationarily around the
periphery of the pan, a workpiece holder ar-
ranged at the free end of each swingable arm
and adapted to hold the workpiece, each of the
said arms being swingable independently of one
another on a stationary pivot pin mounted on
the said bearing support in a plane extending
substantially vertically from the periphery to the
middle zone of the centrifugal pan into a posi-~
tion where the workpiece holder is disposed freely
accessible outside of the centrifugal pan, for
chucking and removing the workpiece, and into
a second position where the workpiece fastened
to the workpiece holder is disposed in the path
of movement of the rotating mass ring of fin-
ishing material. .

PAUL K. A. CUPPERS.
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