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ABSTRACT

Disclosed 1S a grinding machine comprising
oscillating driving means for setting grinding means into
an oscillating grinding motion and an actuation device
that 1s provided with a plurality of actuation areas
which can be triggered such that different zones of the
grinding means are alternately actuated independently of

the oscillating grinding motion.
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SANDING MACHINE AND METHOD OF SANDING A WORKPIECE

The 1nvention relates to a sanding machine having
oscillation drive means for setting abrasives 1n an

osclllating sanding movement.

Furthermore, the invention relates to a method of sanding
a workpiece using such a sanding machine by oscillating

sanding movements.

Such a sanding machine 1s described, for example, 1n the
embodiment of a belt sanding machine in EP 0 543 947 Bl.
In this case, an abrasive adhering to a plate 1s coupled
by oscillation drive means to a sanding machine frame in
such a way that a translatory orbital movement 1s
superimposed on a second movement of the plate relative
to the sanding machine frame. The two superimposed
movements are intended to prevent a regular sanding
pattern from being produced. The two superimposed

movements are coupled to one another.

For example, EP 0 155 380 Bl discloses a belt sanding
machine which has a link ©pressure beam with a
multiplicity of pressure shoes arranged next to one
another. The pressure shoes are triggered as a function

of the contour, to be processed, of the workpiece in such
a way that only the pressure shoes actually reqguired for
the workpiece are in an effective sanding position and

press the abrasive 1n these pressure regions onto the

workpiece.

Furthermore, DE 27 57 314 and DE 1 921 566 disclose
sanding machines having pneumatically operated pressure
beams . The pneumatically operated pressure beams are
triggered by solenoid valves, so that the reaction time

is disadvantageously relatively long.
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Disclosed in Austrian Patent AT 226105 1is a non-
oscillating belt sanding machine in which a lamella-

like pressure strip is moved at reduced speed parallel
to an endless sanding belt. Due to the lamella-like
surface of the pressure belt, which rests on the inside
the endless sanding belt and is pressed together with
the latter onto the workpiece, the pressure on the
sanding b_elt is not uniform over the sanding -surface.
On the contrary, the pressure is exerted on the sanding

belt in a continuously shifting manner and in a finely
distributed manner at intervals over the entire length

of the workpiece, so that the quality of the sanding

and also of the sanding perfomarce can be
“substantially improved. In this case, the belt sanding
machine is rigid and performs no oscillating sanding

movement.

The Obj ect of the invention is to provide an improved
sandlng machine with which sanding marks can be reduced

and a um.fo:rm sanding pattern can be ensured and in

which sanding dust is optimally discharged.

This object is achieved with the sanding machine of the
generic type in that the activating device has a

‘mﬁltiplici‘ty' of activating regions triggered in such a
way that various regions of the abrasive are
~alternately activated independently of the oscillating

sanding movement.

'Aqqording to the invention, therefore, an oscillating
sanding movement known from orbital sanders is combined

with a rapidly changing activation of selected sanding
regions in such a way that the oscillating sanding
movement is independent of the activation of the
various regions of the abrasive. In contrast ¢to
conventional pressure shoes, however, the activating
device according to the invention does not serve to
assist the sanding of defined contours and prevent
rotary sanding of workpiece edges. Rather, an image of
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the sanding marks is produced by the alternate
activation of wvarious regions of the abrasive, this
image  thereby ;;reventing an oscillating sanding
movement from producing a regular sanding pattern. In
addition, the alternate activation of 'the Vari.-ou's
regions ensures that sanding dust can be optimally
discharged via the regions that are not activated.

- The alternate activation is preferably effected in a
rapidly changing manner with regard to the relative
feed rate between workpiece and sanding machine. |

‘The activating regions are preferably - triggered
asynchronously relative to the oscillating sanding
moif'ement,' so that the grain of the sanding belt is not
'in wuse continuously and the sanding patterns are
obliterated by the irregularly activated sanding
regions. -

‘The 'ac'-:tiv_ating device can preferably be moved
transversely to the feed direction of the workpiece to

~ be sanded. It is especially advantageous in this case
- if the activating regions of the activating device are

raised lamellae on a carrier which is preferably
‘designed as a plate which can be moved in a
‘reciprocating manner in the sanding plane transversely
to the feed direction of the workpiece. Due to the
récip"rocating lamellae, which rest on the abrasive, the

~ abrasive is pressed onto the workpiece only in the

region of the lamellae. In this case, the reciprocating
‘movement, running transversely to the feed direction,
of th-e plate 1s uncoupled from the feed movement and
the oscillating sanding movement.

As an alternative to this, the lamellae may also be
mountéd on an endless conveying means, for example a
chain conveyor, the endless conveying means being
driven in a revq}vfj.;;g manner in the .sanding plane

' transversely to the feed direction of the workpiece.
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The revolving drive is again uncoupled from the
oscillating sanding movement and is preferably opposed
to the oscillating sanding movement in the sanding
plane. '

The lamellae may extend relative to the sanding plane,
for example, diagonally, in a V shape, in a W shape, in
a curved manner or so as to be offset one behind the

~ other. These and other lamellae forms should be.

selected as a function of the construction of the
sanding machine, of the type of oscillating sanding
movement and of the sanding result.

 Furthermore, it is advantageous if a pressure device

known per se having at least one pressure shoe which
can be triggered is arranged between the activating

‘regions of the activating device and the abrasive. In

contrast to the activating device according to the
invention, this pressure device serves to apply
pressure to the abrasive as a function of the coﬁtouf
of the workpiece, for example to prevent excessive
sanding of marginal regions of the workpiece. '
In an especially advantageous embodiment of the sanding
machine, the abrasive, for example as a sanding sheet-,
is mounted on a retaining device. The retaining device
is mounted with the oscillation drive means on a
sanding machine frame in such a way that the retaining
device, relative to the sanding machine frame, is set
in a sanding movement oscillating parallel to a sanding
plane, i.e. the sanding surface of the abrasive.
According to the invention, the activating device is
coupled to the sanding machine frame and is uncoupled
from the retaining device at least in one direction of
the sanding plane. This ensures that the alternate
activation of the wvarious regions of the abrasive is
independent of the oscillating sanding movement.
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In this case, the oscillation drive means preferably
have rotatably driven eccentric shafts which extend

vertically to the sanding plane between the sanding
machine frame and the retaining device.

A rotating oscillating movement in the sanding plane is
produced by the eccentricity of the driven shafts. At
least one of the eccentric shafts should Dbe
displaceably mounted in one direction of the sanding
plane in order to reduce bearing loads which occur due
to different linear expansions during heating of the
sanding machine. With a rigid bearing arrfangement in
the longitudinal direction of the eccentric‘ shaft and
in the other directions of the sanding plane, a full
oscillation stroke of the retaining device relative to
the sanding machine frame is ensured.

In another e_mbodiment, the activating device " has

flexible conduits for receiving a medium and pressure

controi means which are connected to the conduits. The
conduits provided may be tubes or chambers. The

 pressure control means are provided in order to

pressurize in a pulsating manner medium located in the

conduits, such as, for example, air or hydraulic fluid.

In this way, pulsating waves of the medium are produced
in conduit tubes, these waves exerting an increased
pressure force on the abrasive adjoining the conduits
in the region of the antinodes for the activation. In
the case of chambers as flexible condults, the various
chambers can be triggered individually in order to

‘apply pressure alternately to the various regions of

the abrasive which adjoin the chambers.

The sanding machine may be designed as an orbital
sander having a sanding sheet which 1s interchangeably

connected to the retaining device, for example in a

clamping or adhering manner. However, the abrasive may

also be a revolving endless sanding belt.
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An especially uniform sanding pattern can be achieved
if a plurality of activating devices of the type
described above are arranged next to one another in the
feed direction. The activating . devices may Dbe

displaceably mounted on a common supporting beam. The

supporting beam is then moved in a reciprocating manner
transverSely to the feed direction, whereas t_hé
activating devices are in turn moved in a reciprOCat;ing'
manner relative to the supporting beam, for example in
the longitudinal direction of the supporting beam.

‘The object is also achieved by a method of sand:mg a
workpiece using a sanding machine described above by
‘alternate activation of the abrasive in various regions

of the abrasive, the activated regions being triggered
independently of the oscillating sanding movement.

The invention is explained in more detail below with

reference to the attached drawings. In the drawing:

figure 1 shows a perspective view of a first embodiment

of a sanding machine according to the
invention;

figure 2 shows a perspective view of a detail of a

sanding machine having a retaining device for
abrasive and an activating device;

figure 3 shows a ©perspective view of a second
embodiment of a sanding machine according to
the invention having an endless sanding belt;

figure 4 shows a plan view of an activating device

having an endless conveying belt carrying
lamellae;

figure 5 shows a cross-sectional side view of a detail
of a third embodiment of a sanding machine
according to the invention having two
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activating devices arranged next to one
another in parallel;

figure 6 shows a cross-sectional side wview of a detail
of a sanding machine having additional

pressure devices;

figure 7 shows a front view of the sanding machine
extending transversely to the feed direction
and having additional pressure devices from
figure 6.

F:Lgure 1, as a view tfénSvers-ely to the feed direction

Vv, shows a sanding machine according to the invention

in cross section. An abrasive 1 in the form of a
sanding sheet or sanding belt is interchangeably
aﬁtached to a retaining device 2. The retaining device
2 is in turn carried transversely to the sanding plane,
i.e. the sanding surface of the abrasive 1, by at least'

one eccentric shaft 3, which can be rotatab'ly' driven at
'varia'ble speeds by an electric motor 4. An orbital

sand:mg movement of the abrasive 1 in the sanding plane'

is produced by the eccentric shaft 3. The electric
’...motor 4 is in turn firmly connected to a sanding

machlne frame 5. The bearing arrangement of at least

‘one of the eccentric shafts 3 provided should be

displaceable in one direction of the sanding plane,
preferably in the Y direction transversely to the feed
direction V, in order to compensate for linear
expansions during heating of the sanding machine and to
reduce the bearing load. In the direction in which the
eccentric shaft 3 extends and also 1in the other
directions of the sanding plane, the eccentric shaft 3
is preferably mounted rigidly and not flexibly in orderxr
to ensure the full oscillation stroke of the retaining
device 2.

The abra81ve 1 can be clamped, for example, onto the
reta:n.n:.ng dev::.ce 2, can be tacked to the latter by a
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hook-and-loop connection or can be releasably connected
thereto 1in another way. The sanding machine may
likewise be 'design'ed with a sanding belt, drive rollers
and/or deflection devices for an endless sanding belt
'b_ein'g coupled to the retaining device 2.

A workpiece 6 is guided along the sanding machine in

feed direction V relative to the sanding belt 1. For
the embodiment of a portable sanding machine, this
portable sanding machine may also be moved relative to
a fixed workpiece 6.

According to the invention, an activating device 7

having a multiplicity of activating regions 8, for
example in the form of 1lamellae, which rest on the
abrasive 1 is prov1ded between the retaining device 2

._and the abrasive 1. The activating device 7 is moved
J.ndependently of the oscillating sanding movement of:

the abrasive 1, for example in the sketched Y dlrectlonu'
transversely to the feed direction V, and is preferably.;
directly coupled to the sanding machine frame 5. 'In
this case, it is essential to the invention that the.
activating regions 8 of the activating dev:l.ce 7 are -
activated in such a way that wvarious reglons of the
abrasive 1 are alternately pressed onto the workplece 6
by the activating regions 8 1ndependently of the
oscillating sanding movement . The superimpOSed :
movements, not synchronized with one another, of the
retaining device 2 (oscillating sanding movement) and
the activating device 7 (reciprocating movement) ensure

.th_at: a regular sanding pattern on account of the

oscillating sanding movement 1is obliterated and the

resulting sanding quality can thereby be considerably

improved.

This result 1is essentially achieved by virtue of the
fact that the activating device 7 does not perform the
oscillating movements of the sanding belt 1 but is

Mlarge'ly uncoupled therefrom.
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Figure 2 shows a detail of the sanding machine from
figure 1 as a persbeCtive view.

It becomes clear that the abrasive 1 is interchangeably

attached to a retaining plate 10 of the retaining
device 2 by means of retaining rails 9, for example in

a clamping or adhering manner. In this case, <the

abrasive 1 is tensioned via activating reglons 8 in the
form of diagonally running lamellae of 'a plate-shaped
carrier 11 of the activating device 7. The plate-shaped

carrier 11 of the activating device 7 is moved in a

reé¢iprocating manner in the depicted Y arrow direction

transversely to the feed direction V by means of a
motion device 12. In this case, the motion device 12 is
preferably coupled directly to the sanding machine

' frame 5. The plate-shaped carrier 11 is_ gu:x.ded

- 20

laterally and vertically in guide elements 13a, 13b.

Whereas the abrasive 1 is set in a rotating.OSCillating

sanding movement with the retaining device 2, a

| réciprocating‘ ‘movement, independent thereof, of the

' 'Jactiv'ating device 7 is effected in the Y direction. The

SO 25

.30

35

plate-—shaped carrn.er 11 is not affected by . the

"osc::.llatlng sandlng movement and is mounted ‘on the
~retaining device 2 in a freely dz.splaceable manner in
“the sanding plane for this purpose.

The ‘activating regions 8 may be raised diagonal
lamellae as shown for example, but may also be V-
shaped, W-shaped or curved raised lamellae, raised
lamellae arranged offset one behind the other or even
irregularly arranged ralsed lamellae. Further forms of
the activating regions 8 are conceivable.

Essential is the resulting effect that only certain
regions of the abrasive 1 are always pressed against
the workpiece 6 by the activating dewvice 7 moved

| 'rapldly in a reciprocating manner, while the abrasive 1
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is set in a rapid sanding oscillation by the retaining
device 2. A uniform pattern would be produced on thé
workpiece 6 by the oscillating sanding movement. owing
to the fact that now only certain regions of the
abrasive 1 are always activated, the otherwise uniform
sanding marks are obliterated and better dust control
is also obtained below the sanding belt.

'At least one further oscillating movement may be
optionally superimposed on the simple oscillating
movement of the retaining device 2.

Figure 3 shows a ,p'.erspective. view of a sanding machine
having a revolving endless sanding belt 15 and an
activating device 7 according to the invention.

Deflection and/or drive zrollers 1l4da, 14b for the

- revolving endless sanding belt 15 are carried by a
retaining device 2 which is set in an oscillating
sandlng movement relative to the sanding machine frame

5. To this end, at least one rotatlonally dr:.ven ' |
eccentric shaft 3 is again arranged between the sanding

machine frame 5 and the retaining device 2.

The activating regions 8 of the activating device 7
| rest on the inner surface of the endless sanding belt

15 in such a way that the sanding belt 15 is pressed at

the pressure regions 8 onto a workpiece (not shown)
which is moved below the sanding belt 15 in €feed
direction V relative to the sanding machine.

'Figure 4 shows another embodiment of an activating
‘device 7 in plan view. An endless conveying belt 16 is
tensioned parallel to the sanding plane transversely to
the feed direction V and carries a multiplicity of
'Spa..ced-apart activating regions 8 1in the form of
contact shoes. The contact surfaces of the contact
shoes rest on the abrasive 1 1n order to press the
latter in the region of the contact shoes onte -the

e gy S————— - r——_

workplece 6 to be sanded. The endless conveying belt 16
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chain deflected with
sprocket wheels and driven in arrow direction P.

is, for example, an endless

Figure 5, in side view transversely to the feed
direction V, shows a detail of a third embodiment of
the sanding machine according to the inventiOn having
7b arranged next to one
another in parallel. The activating devices 7a, 7b each
8b,

extend transversely to the feed direction V and are

have a multiplicity of activating regions 8a,

~aligned with the sanding plane. A supporting beam 17 is

provided, which is either firmly mounted on the sanding

~ machine framé 5 or is mounted on the retaining device 2

15

25

30

35

~direction parallel to the sanding plane,

pressed

guide elements 19. The activating devices 7a, 7b may

in such a way as to be displaceable in at least one
- so that the
movement of the supporting beam 17 is largely uncoupled
from the oscillating sanding movement of the retaining
device 2.

Instead of a mechanical activating device, one or more

flexible conduits 18 or chambers may interact with the

“abrasive 1 as shown in figure 5. The medium located :m

the conduits 18 or conduit chambers is pressurized in a
pulsating manner by pressure control means, so that the
regions of the abrasive 1 which are adjacent to the

chambers to which pressure is applied or the regiOnS of

the flexible conduits 18 in the region of the antinoa_es
are pressed against the workpiece 6. By selection of
the pulse control or the activation of the individual
chambers, the various regions of the abrasive 1 can be
the

independently of the oscillating sanding movement.

alternately against workpiece 6

on
of
in

The activating regions 8a, 8b are rigidly mounted

the supporting beam 17 in feed direction V by means
turn again be mounted together with the conduits 18 on
beazg ;.7 to -

TR Y B A

the supporting in such a

- —
- — are s —— &

way as
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displaceable vertically to the sanding plane and may
perform an additional reciprocating movement.

The medium used may be, for example, air or hydraulic
fluid.

Figure 6 shows a detail of a fourth embodiment of the
Sanding machine according to the invention having two
activating devices 7a, 7b which are -arranged next to
one another in parallel and have an additional pressure
device known bper se which has a multipliciﬁty of

'pressure shoes 20. By means of the pressure shoes 20,

which can preferably be trlggered 1nd1v1dually, the

‘respective activating regions 8 arranged -thereon can ,be. '

di:sp‘-laced vertically to the sanding plane.

The pressure ‘shoes 20 are fastened to a supporting beam
17, wh:.ch in turn is mounted so as to be movable in a '

rec1procat1ng manner transversely to the Ifeed dlrect:u.on i
Y in order to activate the activating regions 8

independently of the oscillating sanding movement.

F:Lgure 7 shows the sanding machine of the elTbOdiment
shown in figure 6 in front view. It becomes clear that

the activating device 7 extends parallel to the sanding
. _plan-e transversely to the feed direction V, and a
multiplicity of pressure shoes 20 of a pressure device

known per se are provided spaced apart in the
longitudinal direction of the activating device 7. The
pressure shoes 20 can be triggered, for exanmple,

- individually in order to specifically control the
pressure force in certain regions, in particular in

order to prevent rotary sanding in marginal contours of
the workpiece 6.
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CLAIMS

1. A sanding machine having oscillation drive means for
setting an abrasive in an oscillating sanding movement,
characterized by an activating device having a
multiplicity of activating regions triggered in such a
way that wvarious regions of the abrasive are alternately
activated independently of the oscillating sanding

novement.

2. The sanding machine as claimed in claim 1,
characterized in that the activating regions are brought
into use asynchronously relative to the oscillating

sanding movement.

3. The sanding machine as claimed in any one of
claims 1 to 2, characterized 1in that the activating
device can be moved transversely to the feed direction of

the workpiece to be sanded.

4 . The sanding machine as claimed in any one of
claims 1 to 3, characterized in that the activating
regions of the activating device are raised lamellae

arranged on a carrier.

5. The sanding machine as claimed 1n <claim 4,

characterized in that the carrier is a plate which can be
moved 1n a reciprocating manner 1in the sanding plane

transversely to the feed direction of the workpiece.

6. The sanding machine as c¢laimed in c¢laim 4,

characterized 1in that the carrier has endless conveying

means revolving transversely to the feed direction of the

workpiece.
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7. The sanding machine as c¢laimed 1in any one of
claims 1 to 6, characterized 1in that the activating
regions extend 1n the form of raised lamellae on the
sanding plane diagonally, in a V shape, 1in a W shape, in
a curved manner or sO0 as to be offset one behind the

other.

8 . The sanding machine as c¢laimed 1in any one of
claims 1 to 7, characterized in that a pressure device
having at least one pressure shoe which can be triggered
1s arranged between the activating regions of the

activating device and the abrasive.

9. The sanding machine as claimed in any one of
claims 1 to 8, wherein the abrasive is mounted on a
retaining device and the retaining device is mounted with

the oscillation drive means on a sanding machine frame in

order to set the retaining device, relative to the
sanding machine frame, in a sanding movement oscillating
parallel to the sanding plane, which is defined by the
sanding surface of the abrasive, characterized in that
the activating device is coupled to the sanding machine
frame and 1s uncoupled from the retaining device at least

1n one direction of the sanding plane.

10. The sanding machine as claimed in any one of
claims 1 to 9, characterized in that a plurality of
activating devices are arranged one behind the other in

the feed direction.

11. The sanding machine as claimed in claim 9 or 10,
characterized 1in that the oscillation drive means have
rotatably driven eccentric shafts which extend vertically
to the sanding plane between the sanding machine frame

and the retaining device.
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12. The sanding machine as claimed 1in c¢laim 11,
characterized 1in that at least one of the eccentric

shafts 1s displaceably mounted in one direction of the

sanding plane.

13. The sanding machine as claimed 1n any one of
claims 1 to 12, characterized in that the abrasive 1s a
sanding sheet interchangeably connected to the retaining

device.

14. The sanding machine as claimed 1n any one of
claims 1 to 8, characterized 1n that the activating
device has flexible conduits for receiving a medium, and
pressure control means are connected to the conduits,
medium located 1in the conduits being pressurized in a

pulsating manner by the pressure control means.

15. The sanding machine as claimed 1n any one of

claims 1 to 14, characterized 1n that the abrasive 1s a

revolving endless sanding belt.

16. A method of sanding a workpiece using a sanding
machine as claimed 1in claim 1 by oscillating sanding
movements, characterized by alternate activation of
various activating regions of the abrasive independently

of the oscillating sanding movement.
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