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54y PONCEUSE A ORBITE ALEATOIRE AYANT UN LIMITEUR DE

VITESSE

54y RANDOM ORBIT SANDER HAVING SPEED LIMITER

(57) Une ponceuse a orbite aléatoire (10) ayant un
limiteur de vitesse comprend un palier sur lequel est
monté en rotation un disque (14). Le limiteur de vitesse
comprend un élément de freinage (42) formé en un
matériau non magnétique, conducteur d’électricité et
fixe par rapport au disque (14) de la ponceuse. Le
limiteur de rotation comprend, également, au moins un
aimant (40) porté par un logement (12) de la ponceuse et
dispos¢ pres de I’élément de freinage (42). Le champ
magnétique produit par le ou les aimants (40) traverse
I’élément de freinage (42), le mouvement relatif entre le
ou les aimants (40) et I’élément de freinage (42) produit
un courant de Foucault et des forces qui freinent la
rotation du disque (14).

I*I Industrie Canada  Industry Canada

(57) A random orbit sander (10) having a speed limiter
includes a bearing upon which a platen (14) is rotatably
mounted. The speed limiter includes a braking member
(42) formed of a non-magnetic, electrically conductive
material fixed relative to the platen (14) of the sander.
The speed limiter also includes at least one magnet (40)
supported by a housing (12) of the sander and being
disposed adjacent the braking member (42). A magnetic
field formed by the at least one magnet (40) intersects the
braking member (42) wherein relative movement
between the at least one magnet (40) and the braking
member (42) results in the generation of an eddy current
force which inhibits rotation of the platen (14).
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(57) Abstract

A random orbit sander (10) having a speed limiter includes a bearing upon which a platen (14) is rotatably mounted. The speed
limiter includes a braking member (42) formed of a non-magnetic, electrically conductive material fixed relative to the platen (14) of the
sander. The speed limiter also includes at least one magnet (40) supported by a housing (12) of the sander and being disposed adjacent
the braking member (42). A magnetic field formed by the at least one magnet (40) intersects the braking member (42) wherein relative
movement between the at least one magnet (40) and the braking member (42) results in the generation of an eddy current force which

inhibits rotation of the platen (14).
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RANDOM ORBIT SANDER HAVING SPEED LIMITER

Technical Field

This invention relates to random orbit sanders

having a speed limiter.

Background Art

The basic construction of random orbital
sanders 1s well known and typically comprises an
essentially circular sanding disc and pad having a
central mounting through a £freely rotatable bearing
eccentrically mounted on the end of a drive spindle.
Rotation of the drive spindle causes the sanding disc to
orbit about the drive spindle. When no external forces
act on the disc, the inherent friction in the bearing
results in the disc tending to rotate about the spindle

“axis at full spindle rotation speed. On the other hand,

when light pressure is applied to the sanding disc,
rotation of the disc can be prevented and the disc
merely orbits as, for example, in a conventional orbit

rad sanding machine.

When the sanding pad is engaged with a
workpiece surface, the frictional contact between the
pad and the workpiece results in a pad rotation at a
speed considerably less than the speed of spindle
rotation. The pad will rotate in a direction opposite
the direction of spindle rotation. This rotation
combined with pad orbital movement is very useful in

achieving a smooth sanded surface.

However, a problem with prior random orbit

sanders is that when the sander is operated with no
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external forces acting on the sanding pad, it rotates at
full spindle speed. Thus, the operator has to be
extremely careful when applying the pad to a workpiece,
otherwise the inertia of the pad will result in a deep
gouge being cut in the workpiece before the pad slows to
its far less aggressive random orbit movement.

Various attempts have been made to overcome
this problem. For example, U.S. Patent No. 5,317,838,
issued to Bourner, discloses a sanding apparatus having
a resiliently biased brake mounted in the housing and is
adapted to bear against a low friction annular surface
of a platen in a direction substantially parallel to the
axis of the drive spindle. The brake is a finger brake
and includes a body mounted in the housing, a finger
slidable in the body, and a spring disposed between said
body and a stem of said finger. This brake, however,
adds complexity to the sanding apparatus as well as
reliability concerns for the extra components and is

subject to wear.

Another known sander having a braking member
is disclosed in U.S. Patent No. 5,392,568, issued to
Howard, Jr. et al. The braking member includes a base
portion, an outwardly flaring, relatively thin wall
portion and an enlarged outermost edge portion adapted
to frictionally engage an upper surface of the platen.
The braking member is secured to the bottom of the
shroud of the housing via a groove formed in its base
portion. The braking member exerts a relatively
constant spring force against the upper surface of the
platen which limits the rotational speed of the platen
to approximately 1200 rpm when the platen is lifted off

of a work surface without significantly degrading the
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performance of the sander under load. As described
above, this braking member also adds complexity to the

sander and is subject to wear.

Disclosure Of The Invention

It is thus a general object of the present
invention to provide a braking member for a random orbit
sander that creates a braking action proportional to the
rotational speed of the platen.

It is another object of the present invention
to provide a braking member for a random orbit sander
that can be made to be adjustable by either the
manufacturer of the sander or by the operator.

It is vyet another object of the present
invention to provide a braking member for a random orbit
séander which does not wear appreciably or require
adjustment due to contacting components.

In carrying out the above objects and other
objects, features and advantages, of the present
invention, a random orbit sander having a free speed
limiting mechanism is provided. The random orbit sander
includes a housing for supporting a motor and a drive
spindle having a longitudinal axis and rotatably mounted
to the motor. The sander also includes a freely
rotatable bearing disposed eccentrically with respect to
the drive spindle. Still further, the sander includes
a platen rotatably supported by the bearing and mounted
on one end of the drive spindle. The platen includes
substantially flat, parallel first and second surfaces

lyving substantially perpendicular to the spindle axis.
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The sander is provided with a braking member formed of
a non-magnetic, electrically conductive material fixed
relative to one of the first surface of the platen or
the housing and at least one magnet supported by the
other of the platen or the housing adjacent the braking
member. A magnetic field formed by the at least one
magnet intersects the braking member wherein relative
movement between the at least one magnet and the braking
member results in the generation of an eddy current
force which inhibit rotation of the platen.

The above objects and other objects, features
and advantages of the present invention are readily
apparent from the following detailed description of the
best modes for carrying out the invention when taken in
connection with the accompanying drawings.

Brief Description Of The Drawings

FIGURE 1 is a perspective view of a random
orbit sander in accordance with the preferred embodiment

of the present invention;

FIGURE 2 is a cross-sectional side view of a

typical random orbit sander;

FIGURE 3 is a front view of a preferred
embodiment of the random orbit sander of the present

invention;

FIGURE 4 is a side view of the random orbit

sander of Figure 3; and

»
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FIGURE 5 is an enlarged fragmentary view of a
portion of the speed limiting mechanism in accordance

with circled area 5 in Figure 3.

Best Modes For Carrying Out The Invention

Referring now to Figure 1, there is shown a
random orbit sander 10 made in accordance with a
preferred embodiment of the present invention. The
sander 10 generally includes a housing 12 for supporting
a motor (shown in Figure 2). The sander 10 also
includes a platen 14 adapted to be driven rotationally
and in a random orbital pattern by the motor disposed in

the housing 12.

With reference now to Figure 2, there is shown
a cross-sectional view of a typical random orbit sander.
The sander 10 may include a skirt 13 secured to the
lower end of the houging 12. The motor can be seen and
is designated generally by reference numeral 20. The
motor 20 includes an armature 22 having a drive spindle
24 associated therewith. The drive spindle 24 is
coupled to a combined motor cooling and dust collection
fan 26. Platen openings 28 formed in the platen 14
allow the fan 26 to draw sanding dust up through aligned
sandpaper openings 30 in the sandpaper 32 into a dust
canister 33 to help keep the work surface clear of

sanding dust.

The platen 14 is secured to a bearing 34 via
a plurality of threaded screws 36 which extend through
openings 38 in the platen 14. The Dbearing 34 is
disposed eccentrically to the drive spindle 24 of the
motor 20 which, thus, imparts an orbital motion to the
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platen 14 as the platen 14 is driven rotationally by the
motoxr 20.

The sander 10 further includes a free speed
limiting mechanism for creating electrical eddy currents
in the sander 10 in response to rotation of the platen
14 so that a retarding force opposing the drive force is
thereby produced. Eddy currents are those currents that
exist as a result of voltages induced in the body of a
conducting mass by a variation of magnetic flux. In the
present invention, the wvariation in flux is brought
about by the relative rotation between the housing 12
and the platen 14 and a magnetic flux fixed with either
the housing 12 or the platen 14.

In the preferred embodiment described herein,
the magnetic flux is obtained from one or more magnets
40 fixed to the housing 12, as shown in Figures 3 and 4.
It should be appreciated that if the sgkirt 13 is
provided with the sander 10, the magnet(s) 40 may be
secured directly to the skirt 13, as shown in Figure 2.
The magnet(s) 40 may be either permanent magnets or
electromagnets. Preferably, the magnet (s) 40 each have
a dimension of 0.74 x 0.5 x 0.375 inches constructed of
ceramic 5 material. The magnet (s) 40 also, preferably,
have a residual induction of 3950 Gaus and a coercive
force of 2400 Oersteds. The magnet(s) 40 are secured to
the housing 12 via a bracket 41, preferably constructed
of 0.1 inch thick steel material.

The speed limiting mechanism also includes a
braking member 42 formed of a non-magnetic, electrically
conductive material fixed relative to the platen 14.
The braking member 42 may be constructed of either

+
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aluminum or copper or any other suitable non-magnetic,
electrically  conductive material. Preferably, the
braking member 42 is an annular plate identical in size
to that of the platen 14. For example, the braking
member 42 shown in Figures 3 and 4 is constructed of
0.09 inch thick aluminum having a diameter of 5.0
inches. The non-magnetic braking member 42 moving
through a magnetic field will generate hysteresis losses
within the braking member 42, thus providing a braking
force which is proportional to the strength of the
magnet (s) 40 passing through the braking member 42,'the
radial location of the magnetic field and the square of
the rotational speed of the platen 14 relative to the
magnet (s) 40. For example, a typical sander having a
120 volt, 60 Hz input and a motor speed of 8050 rpm and
the speed limiting mechanism described herein would have
a pad rotational speed of approximately 1252 rpm.

The strength of the magnetic field is
determined by the size and grade of the permanent magnet
40, the proximity of the permanent magnet 40 to the
braking member 42, and the shape of the magnetic field.
The shape of the magnetic field can be formed by varying
the shape and magnetizing direction of the permanent

magnet 40.

The shape of the magnetic field can also be
formed utilizing a f£lux member 44 sandwiched between the
braking member 42 and the platen 14. The flux member 44
is constructed of material having low permeability to
magnetic flux for directing the magnetic field through
a directional path between the braking member 42 and the
platen 14 to improve the braking action. The flux

member 44 is also preferably in the shape of an annular
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plate to coincide with the shape and size of the platen
14 and the braking member 42. The flux member 44 may be
constructed of a steel material or any other suitable
magnetic material. For example, the flux member 44
shown in Figures 3 and 4 is constructed at 0.05 inch
thick steel having a diameter of 5.0 inches.

The magnetic flux is represented in Figure 5
by the arrows 46. The magnetic flux passes between the
housing 12 via the mounting bracket 41 and the platen 14
so that a magnetic torque is produced in response to the
relative motion between the housing 12 and the platen 14
and the magnetic flux which is stationary with respect
to either the housing 12 or the platen 14. This
magnetic torque opposes the mechanical torque produced

' in response to the circular rotation of the platen 14.

The magnetic torque increases with increasing relative
speed between the housing 12 and the platen 14, and,
more particularly, with increasing speed relative to the
flux field. '

As shown in Figure 5, one of the magnets 40a
has a north pole facing the housing 12 while the second
magnet 40b has a north pole facing the platen 14. The
magnets 40 are preferably spaced 0.03 inches from the
braking member 42 and are mounted with their outer edge
on a 2.5 inch radius from the center of the motor 20, as
shown in Figure 4. In addition, the magnets 40 are

spaced 40° apart, as shown in Figure 1.

The design of the sander 10 is not limited to
the above-described dimensions. By wvarying the
dimensions of the various components, the retarding of
the rotational speed of the platen 14 can be improved.
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For example, the magnet strength, magnet size, braking
member size, flux member size and thickness, magnet
mounting thickness, and the radius of the magnet
mountings may be increased. Alternatively, the magnets
may be positioned closer together and closer to the
braking member.

The advantage of the present invention is that
it creates a braking action proportion to the rotational
speed. The braking member can be adjustable by either
the manufacturer of the sander or by the customer.
Also, the reliability of the sander is improved since
there are no contacting parts requiring adjustment or
experiencing degradation.

While the best modes for carrying out the
invention have been described in detail, those familiar
with the art to which this invention rélates will
recognize various alternative designs and embodiments
for practicing the invention as defined by the following

claims.
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What Is Claimed Is:

1. A random orbit sander having a freé speed
limiting mechanism, the sander comprising:

a housing for supporting a motor;

_ a drive spindle having a longitudinal axis and
rotatably mounted to the motor; N

a freely rotatable bearing disposed
eccentrically with respect to the drive spindle;

a platen rotatably supported by the bearing
and mounted on one end of the drive spindle, the platen
having substantially flat, parallel first and second
surfaces 1lying substantially perpendicular to the
spindle axis;

a braking member formed of a non-magnetic,
electrically conductive material fixed relative to one
of the first surface of the platen or the housing; and

at least one magnet supported by the other of
the first surface of the platen or the housing adjacent
the braking member so that a magnetic field formed by
the at least one magnet intersects the braking member
wherein relative movement between the at least one
magnet and the braking member results in the genefation
of an eddy current force which inhibits rotation of the
platen. _

2. The random orbit sander as recited in
claim 1 wherein the braking member is fixed to the first
surface of the platen and the at least one magnet is

fixed to the housing.

3. The random orbit sander as recited in
claim 2 further comprising a flux member of material

having low permeability to magnetic £flux disposed
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between the braking member and the platen for directing
the magnetic field through a directional path between
the braking member and the platen.

4. The random orbit sander as recited in
claim 3 wherein the flux member is an annular flat
plate.

5. The random orbit sander as recited in
claim 1 wherein the braking member is an annular flat
plate.

6. The random orbit sander as recited in
claim 1 wherein the non-magnetic, electrically

conductive material is aluminum.

7. The random orbit sander as recited in
claim 1 wherein the non-magnetic, electrically

conductive material is copper.

8. The random orbit sander as recited in
claim 1 further comprising a sanding disc adapted to be
mounted on the second surface of the platen.

9. The random orbit sander as recited in
claim 1 further comprising a second magnet oppositely
positioned from the at least one magnet.

10. The random orbit sander as recited in
claim 1 further comprising a skirt having a first
surface and a second surface, the first surface fixed to
a lower end of the housing and wherein the braking
member is fixed relative to one of the second surface of
the skirt or the first surface of the platen and wherein
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_12_
the at least one magnet supported by the other of the

second surface of.the skirt or the first surface of the
platen.
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