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[57] ABSTRACT

Workpieces having three-dimensional surfaces can be
efficiently sanded by rotatable sanding members
mounted on spindles which are supported for move-
ment in a circle of revolution over the surfaces of the
workpieces as the individual spindles are selectively
rotated about their longitudinal axes in either of two
opposite directions during predetermined portions of
each circle of revolution. A sanding apparatus for ac-
complishing this function includes a cone clutch ar-
rangement for selectively reversing the direction of
rotation in accordance with a cam directed control
arrangement acting on pivotally supported yokes carry-
ing the individual spindles.

10 Claims, 2 Drawing Sheets
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METHOD AND APPARATUS FOR FINISHING
SURFACES

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

CROSS-REFERENCE TO RELATED APPLI-
CATION

This is a continuation-in-part of U.S. Patent Applica-
tion Ser. No. 608,096 filed on May 8, 1984 and now
abandoned.

BACKGROUND OF THE INVENTION

The invention relates to a method for finishing sur-
faces of workpieces by means of rotating sanding or
polishing members, as well as an apparatus for carrying
out the method.

In the manufacture of profiled objects such as cup-
board doors, louvred doors or the like, the surfaces
must be sanded to obtain the necessary smooth finish.
For this use portable sanding machines are known,
which can be manually moved across the objects. This
requires a certain skill to obtain a uniform result, and
masks or the like must be used to protect edges and
corners against rounding during the sanding. As men-
tioned, it requires skill as well as a long time to sand
such objects and where mass production of uniform
objects is involved, the finishing process is very costly
and labor-intensive.

SUMMARY OF THE INVENTION

It is the object of the invention to remedy these defi-
ciencies, and this object is achieved by a method
wherein the workpieces are passed under a number of
sanding members mounted on preferably horizontal
rotating spindies, which spindles are moved in a turning
movement about a vertical axis, making the sanding
members describe a circular movement over the work-
pieces as the spindle rotate. A hitherto unknown degree
of efficiency and quality is obtained as the rotating
sanding members are moved in a circular course over
each workpiece, which has the effect that the work-
pieces become quite uniformly finished as the sanding
members engage the exposed surfaces from all direc-
tions. In this way a completely uniform sanding result is
assured.

Passing the workpieces under the sanding spindles,
e.g., by means of a conveyor beit, permits continuous
finishing of the surfaces to take place on an assembly
line basis. By a suitable choice of sanding means, speed
and pressure, the desired quality and speed of produc-
tion can be obtained.

The sanding members may be rotated in various di-
rections, for example, adjacent spindles may rotate in
opposite directions, to achieve a very smooth surface,
which will show no sanding traces since finishing in
opposite directions will take place over all the surfaces
as the workpieces are moved under the sanding mem-
bers.
~ The direction of rotation as well as engagement and
disengagement of the sanding members at predeter-
mined places in the turning path of the spindles can be
preselected, making it possible to program the sanding
to finish certain surfaces more carefully and in certain
directions, without wearing down sharp edges, corners,
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end surfaces and other pattern details, so that the sand-
ing result is improved.

The spindles preferably are mounted radially in piv-
oted yokes and carry friction cones on their inner ends
that are driven aiternatively by an upper or a lower
friction ring fixed to a central rotating wheel. By shift-
ing the wheel vertically relative to the spindles, the
friction cones can be made to bear against either the
upper or the lower friction ring, which determines the
direction of rotation of the spindles.

A preferred arrangement for shifting the friction
cones between the upper and lower friction rings com-
prises cams which act on levers connected to the
mounting yoke of each spindle, whereby engagement
and disengagement as well as direction of rotation of the
spindle may be programmed by suitably locating the
cams.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described further in the follow-
ing section with reference to the drawings, wherein

FI1G. 1 is a plan view, partly in section, of a sanding
apparatus taken in the direction of arrows I—I in FIG.
2;

FIG. 2 is an elevation view, partly in section, of the
apparatus taken in the direction II—1I1I in FIG. 1. and

FI1G. 3 is an elevation view, partly broken away, of
another embodiment of the sanding apparatus.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIGS. 1 and 2 show an embodiment of the invention
in the form of a through-feed sanding machine for fin-
1shing and deburring paneled doors and gates and other
wood items with three-dimensional surfaces.

The machine comprises a main frame 11 on which is
mounted a conveyor for workpieces, such as the illus-
trated panelled doors 12. The conveyor comprises two
conveyor beits 13, which are driven by a rotating shaft
14. |

The doors 12 are placed on the conveyor with their
longitudinal edges 15 in abutting relation, and on both
sides of the conveyor stationary guards 16 are posi-
tioned close to the lateral edges 17 of the doors at the
level of the upper surfaces 18 of the doors. In this way,
both the longitudinal edges and the lateral edges of the
doors are protected against contact by the sanding ap-
paratus and so will remain sharp.

The sanding apparatus 19 itself is mounted on a sub-

frame 20 which is supported by means (not shown) for
permitting vertical adjustment of the sanding apparatus
above the workpieces 12. In the illustrated embodiment,
the sanding apparatus comprises six radial spindles 21,
each of which is rotatably supported by a bearing 22
mounted in an outer leg 23 of a U-shaped yoke 24. Each
yoke 24 has an inner leg 25 pivotally connected via a
bearing 26 to a support 27 which is secured to a vertical
drum 28. The upper end of drum 28 is suspended from
the subframe 20 by a bearing means (not shown) to
permit rotation of the drum above its vertical axis by a
drive motor 29 mounted on the subframe and connected
to the drum through a belt 30 and pulleys 31 and 32.
As mentioned above, each radial spindle 21 is sup-

ported by the outer leg of a corresponding yoke 23 for
rotation about the longitudinal axis of the spindle, and

the inner leg of each yoke is supported by the corre-
sponding bearing 26 for pivoting movement about a
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horizontal axis and thus cause the spindle to tilt up and
down in a vertical plane.

In the embodiment of FIGS. 1 and 2, the vertical
tilting movement of each spindle is controlled by a lever
arm 33 extending from the top of the corresponding
yoke and carrying a roller 34 having a horizontal axis of
rotation and which contacts a circular cam path on the
underside of a stationary ring 3§ secured to the sub-
frame 20 by support rods 36. The roller 34 is urged into
contact with the cam path by a tension spring 37 con-
necting the yoke 34 to the vertical drum 28. Various
cams 46, 47 may be secured to the underside of the ring
35 to selectively change the level of contact of roller 34
with the cam path.

As is clearly apparent from the drawing, changing
the level of roller contact will cause the yoke, and con-
sequently the associated spindle, to tilt up or down as
the level of the cam path is higher or lower, respec-
tively.

The rotation of each spindle in turn is controlled by
the tilt angle in conjunction with a wheel 38 comprising
a disk 39 with a circumferential rim 40, the disk being
fastened to the lower end of a vertical shaft 41 disposed
concentrically inside drum 28 and rotatable about its
longitudinal axis by a drive means 42 mounted on the
subframe 20. The rim 40 of the wheel is provided with
an upper friction ring 43 and a lower friction ring 44,
each friction ring having a slanting face covered with a
friction promoting material such as rubber or the hke.

At the inner end of each spindle, located between the
two slanting faces of friction rings 43,44, a friction cone
45 is secured. The relation between the cone, the wheel,
the roller 34, and the undersurface of the stationary rning
35 is prearranged so that when the roller is urged into
contact with the undersurface of the ring (representing
the highest level of roller contact), the friction cone will
contact the slanted face of the upper friction ring, and
the spindle will rotate at a speed determined by the
difference between the rotation speed of drum 28 and
the rotation speed of shaft 41. At the same time, the
spindles will revolve at the rotation rate of drum 28.

Low cams 46 and high cams 47 may be selectively
secured to the undersurface of ring 35. The vertical
height of low cams 46 is predetermined to tilt each yoke

24 and its associated spindle downward to an intermedi-

ate or neutral position when the corresponding roller 34
contacts the undersurface of the cam, such that the

associated friction cone 45 is disengaged from both the
upper and the lower friction rings. This position is
shown for the left hand spindle in FIG. 2. The vertical
height of high cams 47 is predetermined to tilt each
yoke 24 and its associated spindle still further down-
ward to a lowermost position when the corresponding
roller 34 contacts the undersurface of the high cam,
such that the associated friction cone 45 engages the
lower friction ring, thereby reversing the rotational
direction of the spindle. This portion is shown for the
right-hand spindle in FIG. 2.

Each spindle carries a cylindrical sanding member 48.
The sanding member typically 1s an assembly by juxta-
posed rings with thin sanding threads, which engage the
workpiece in an efficient way. However, any other
form of a sanding member, such as a wire brush or a
polishing drum may be used, as required.

The above-described construction permits program-
ming the sanding process, as the choice of the circum-
ferential length and the height of the cams or guides will
define the sanding process in such a way that the ma-
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4

chine can be programmed in any desired way, depend-
ing on the prescribed sanding work.

As previously mentioned, subframe 20 can be raised
or lowered in relation to the conveyor belt thus permit-
ting the sanding apparatus to be adjusted in height rela-
tive to workpieces 12 and to the conveyor feed mecha-
nism, thereby controlling the sanding pressure. The
sanding pressure also changed by tilting the spindles; so
that the pressure will be greater when a friction cone
engages the upper friction ring than when it engages the
lower friction ring.

FIG. 3 shows another embodiment of the apparatus
in which the same elements are identified by the same
reference numerals. In FIG. 3 only one sanding member
48 is shown, but it is implicit that are several sanding
elements as shown in FIGS. 1 and 2. In fact, the em-
bodiment of FIG. 3 is substantially the same as that of
FIGS. 1 and 2, except for the cam arrangement for
controlling the rotation of the spindles. Thus, this em-
bodiment is also provided with a U-shaped yoke 24
pivotally supported by a bearing 26 which is secured to
a vertical drum 28 concentric with a rotating driving
wheel 38, the yoke in turn rotatably supporting a spin-
dle 21 carrying a sanding member 48 and a friction cone
45, and the yoke 24 and the spindle 21 are turned around
the vertical axis of drum 28 and the wheel 38 by the
drive motor 29.

Thus, the yoke 24 can tilt around the bearing 26 so
that the friction cone 45 can be brought into contact
with the [uper] upper and the lower friction rings
43,44, respectively, on the wheel 38.

As mentioned above, the principal difference of the
embodiment of FIG. 3 lies in its spindle tilt control
mechanism. On the upper side of each yoke 24 a roller
49 is mounted on a lever arm 50 for rotation about a
vertical axis. A tension spring 37 connecting the lever
arm 50 to the drum 28 urges the lever arm radially
inward, thereby tilting the yoke 24 and spindle 21 up-
ward until friction cone 4§ engages the upper friction
ring 43. Thin cams 51 and thick cams 52 may be secured
to the underside of stationary ring 35 to cause the spin-
dle to tilt such that the friction come is disengaged or
engages the lower friction ring 44, when the roller 49
contacts the outer circumference of the respective cam
as the spindle assembly revolves by action of dnive

motor 29.
By a suitable choice of the circumferential length and

the radial thickness of the cams, the rotation of the
spindles may be stopped (with thin cams 51) or reversed
(with thick cams 52) over any desired sector of spindle
assembly revoiution.

By choosing the dimensions of the cams and their
placement on the ring 35, the sanding can be pro-
grammed in such a way that it may be adapted individu-
ally according to need. Furthermore, the very nignd
construction of yoke, support bearing, and spindle pro-
vides a completely non-vibrating assembly and thus a
smooth and precise sanding result.

The illustrated drive motor 29 for drum 28 and the
drive means 42 for shaft 41 of both illustrated embodi-
ments can have infinitely variable speed adjustment,
whereby the desired completely programmable
through-feed sanding machine can be obtained.

Instead of the described embodiments wath tiltable
yokes and cams, the machine may be provided with
different kinds of control and adjustment means. Thus,
the friction cones of the spindles may be engaged and
disengaged by means of hydraulic or electromagnetic
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means, Or an independent drive motor for each spindle
can be provided.

I claim: |

1. Apparatus for finishing the surface of a workpiece,
the apparatus comprising:

a frame, a plurality of elongated spindles, each having

a longitudinal axis;
a sanding member mounted on each spindle, each

sanding member being in the form of a body of |,

revolution having a longitudinal axis coinciding
with the longitudinal axis of the corresponding
spindle;

means for supporting the plurality of spindles from

5

said frame such that a circumferential portion of 15

each sanding member lies in a common plane, and
the longitudinal axis of the sanding members inter-
sect an axis perpendicular to said common plane;
means for revolving said supporting means about said
axis perpendicular to said comon plane; and
means for selectively rotating each spindle about its
longitudinal axis in either of two opposite direc-
tions during separate selected portions of each
revolution of said supporting means, said means for
selectively rotating each sanding member compris-
ing:
a friction cone affixed to a radially inner end of each
spindle;
a first friction ring;
a second friction ring;
means for mounting the first and second friction rings
in fixed spaced relation concentrically perpendicu-
lar to said axis perpendicular to said common plane
with said friction cones disposed between the first
and second friction rings, the spacing between the
friction rings being such that each friction cone can
contact only one of the friction rings at a time; and
- said means for supporting said plurality of spindles
comprises:
means for selectively moving each spindle between
a first position in which the associated friction
cone engages the first friction ring and a second
position in which the associated friction cone
engages the second friction ring.

2. Apparatus according to claim 1 wherein said means
for selectively moving each spindle between said first
position and said second position comprises:

a yoke for each spindle, each yoke being rotatably
connected to said supporting means for pivoting
about an axis parallel to said common plane;

bearing means for rotatably connecting each spindle

to the associated yoke; and
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means for controllably pivoting said yoke to move
the associated spindle between said first and second
positions.

3. Apparatus according to claim 2 wherein the longi-
tudinal axis of each spindle intersects the pivot axis of
the corresponding yoke.

4. Apparatus according to claim 2 wherein the means
for controllably pivoting said yoke comprises a cam
follower fixed to the yoke and a cam member fixedly
connected to the frame, the cam member having a cir-
cular cam path contacted by the cam follower as the
supporting means revolves around said axis perpendicu-
lar to said common plane.

5. A method for finishing a surface of a workpiece,
the method comprising:

(a) contacting the surface of the workpiece with a
circumferential portion of at least one sanding
member in the form of a body of revolution having
a longitudinal axis;

(b) revolving the sanding member in a circle of revo-
lution over the surface of the workpiece; and

(c) rotating each sanding member about its longitudi- -
nal axis in a preselected first direction during a first
portion of each circle of revolution and rotating
each sanding member in a second direction, oppo-
site to the first direction, during a second portion of
each circle of revolution.

6. A method according to claim § wherein the at least
one sanding member comprises a plurality of sanding
members.

7. A method according to ciaim 6 wherein the plural-
ity of sanding members are arranged with the longitudi-
nal axis of each sanding member intersecting the center
of said circle of revolution.

8. A method for finishing a surface of a workpiece,
the mentioned comprising:

(a) contacting the surface of the workpiece with a
circumferential portion of at least one sanding
member in the form of a body of revolution having
a longitudinal axis;

(b) revolving the sanding member in a circle of revo-
lution over the surface of the workpiece; and

(c) rotating each sanding member about its longitudi-
nal axis in a preselected direction during a first
portion of each circle of revolution and stopping
rotation of each sanding member during a second
portion of each circle of revolution.

9. A method according to claim 8 wherein the at least
one sanding member comprises a plurality of sanding
members.

10. A method according to claim 9 wherein the plu-
rality of sanding members are arranged with the longi-
tudinal axis of each sanding member intersecting the

center of said circle of revolution.
- . ¥ | |



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : Re. 34,014
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