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material cut.from-the workpiece. at the first zone to ac-
cumulate at the second zone to an extent that the parti-

United States Patent Office . 2934863
: = A Pt v 4 S Patented May 3, 1960
1 2

cles of fibrous material fill the spaces between the abra-
sive particles to a point where only the outer ends or
tips of the abrasive particles project outwardly beyond
2,934,863 the accumulated fiber particles to perform a very fine
SANDING MACHINE 5 cutting operation on the surface of the workpiece. Not
only do the particles of fibrous material act as a cushion
Raymond F. Pendergast, Robbinsdale, Minn., assignor to between: the workpiece surface and the abrasive belt,
Northwest National Bank, Minneapolis, Minn., trustee but they further operate as a burnishing medium against
said workpiece surface to impart a smooth finish thereto.
Application October 21, 1957, Serial No. 691,223 10 = Stili another object of my invention is the provision
11 Claims. (CL. 51--141) of a machine which, using a single endless abrasive belt,
performs both rough cutting and fine finishing operations
on a workpiece surface during a single passage of the
workpiece through the machire.

My invention relates to an improved method of and 15  Another object of my invention is the provision of a
apparatus- for imparting smooth finishes to substantially machine as set forth which operates as a drum sander to
flat surfaces of workpieces of fibrous non-metallic ma- perform the rough cutting operation on the workpxece,
terial such as wood and the like. and as a belt sander.to perform the finishing operation

Heretofore, in achieving fine smooth finishes to flat - thereon.
surfaces of boards, panels and the like of wood and re- 20 The above and still further highly- important objects
lIated materials, it has been customary to subject the and advantages of my invention will become apparent
workpiece to successive abrading devices of various de- from the following detailed specification, appended
grees of cutting or abrading action, the first of the de- claims, and attached drawings. Referring to the draw-
vices having relatively coarse abrasive particles and im- ings, in which like reference characters indicate like parts
parting a correspondingly coarse cuiting action on the 26 throughout the several views:

‘engaged surface of the workpiece, successive devices hav- . Fig. 1 is a view in side elevation of a machine belt
ing progressively finer abrasive particles and imparting in accordance with my invention and adapted to carry
correspondingly progressively finer abradmg action to the out my novel method;

workpiece until the desired finish is obtained. Usually, Fig. 2 is a view in end elevation, as seen from the
the abrading devices are in the nature of drums or end- 30 line 2—2 of Fig. 1, some portions shown in section, and
Iess belts having the abrasive material adhered thereto. -  on a reduced scale;

In'some instances, a combination of drums and belts is Fig. 3 is an enlarged vertical section taken substantially
employed, the coarser cutting or sanding being per- on the line 3-~3 of Fig. 2;

formed by an abrasive drum, and the finer finishing be- Fig, 4 is an enlarged fragmentary view corresponding
ing accomplished by the use of an endless belt equipped 85 to a portion of Fig, 3, showing the platen of my novel
with relatively fine abrasive particles. apparatus; and

An important object of my inveation is the prov151on Fig. 5 is a greatly enlarged fragmentary view corre-
of a method of imparting a smooth finish to a flat. sur- sponding to a portion of Fig. 3, some parts being shown
face.of a workpiece as set forth, which requires the use on an exaggerated scale.
of but a'single abrasive belt to perform both the rough 40  Referring with greater detail to the drawings, numeral
cutting or abrading and fine finishing operation on the 1 indicates in its entirety a generally rectangular frame
workpiece. " structure comprising a pair of laterally spaced upright

Another highly important object of my invention is- the side walls 2 and 3 connected by front and rear end wall
provision of a method, as set forth, which require but sections 4 and 5 respectively. A pair of supporting rolls
a . single pass of the workpiece through a machine 45 6 and 7 are journalled at their opposite ends in the side
equipped with a single abrasive belt to achieve both the = walls 2 and 3 on horizontal axes adjacent respective ones
rough cutting.and final fine finishing operation. i of the front and rear walls 4 and 5. The supporting rolls

To.the above ends, I cause a wide endless abrasive 6 and 7 have their upper portions tangent to a common
belt to be.moved in a given direction at relatively high horizontal plane to support a panel-like workpiece X
speed and a workpiece having a wide surface to be fin- 50 for movement in a direction normial to the axes of the
ished to be moved. in the same direction at a relatively supporting rolls 6 and 7. The workpiece X is usually
low speed, while causing. working pressure to be impart- of wood or. a manufactured product containing a hl"h
ed to said belt against said. surface of the workpiece at percentage of wood fibers or the like.
a-given first zone to efféct an’initial cuf on said surface A secondary frame 8 is disposed within the frame struc-
and .remove finely divided. particles of fibrous material 55 ture-1 and is mounted. therein by means of a transverse
therefrom, causing working pressure to be imparted fo shaft 9 supported at one end by the side wall 3 of the
said belt at a second zome in, following relationship to = frame structure 1, and at its other end in a cup-shaped
the first zone against sajd- surface of the workpiece to bearing portion 10 of a plate-like supporting bracket 11.
effect a final finishing opération on said surface, and dlS- The side wall 2 of the frame structure 1 defines an en:
charging said particles from the first zome to the sec- 60 larged opening 12 in which the bracket 11 is disposed,
ond ‘zone to_ substantially fill the spaces between the _ "said bracket being pivotally connected to the side wall
abrasive parficles on the belt and provide a burnishing 2, as indicated at 13, for swinging movements into and
medium for said surface of the workpiece at' the sec- out of the plane of the side wall 2. The bracket 11
‘ond zone,; immediately beyond which the belt is directed further is provided with and upwardly opening cup-shaped
away from the workpiece. In other words, at the ﬁrst 65 bearing 14 which supports‘o,ne_end of a shaft 15 that
zone, material is removed from the surface of the work- is further journalled in bearings 16 on the secondary
piece to approximately the depth of the abrasive partieles "' frame 8 for rotation on a horizontal axis parallel to the
Inasmuch as the belt and workpiece are traveling -in axes of the supporting rolls 6 and 7. - Rigidly mounted
the same direction, the relatively fast speed of the abra- on the shaft 15 for common rotation therewith between
sive. belt causes the finely divided particles. of fibrous 70 theé bearings 16 is a contact roll 17 comprising a cylin-

. drical drum 18 on which is securely mounted a cylindrical

rubber-like tire-or cover 19. The outer cylindrical surs
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face of the tire 19 is preferably grooved to define cir- v

cpmferentially spaced generally longitudinally extending
ndge§ or ribs 20. Preferably, the top surface portion of
thp tire 19, defined by the ribs 20, is substantially level
with: the plane of- the top portions of the supporting
rollers 6 and 7. An idler roll 21 is mounted on a shaft
?2 that is journalled at its opposite ends in spaced bear-
ing brackets 23 at the opposite end of the secondary
frame 8 for rotation on an axis parallel to the axis of
the shaft 15, and at a level below that of the shaft 15,
A pair of bracket-like arms 24 extend upwardly from
opposite sides of the secondary frame 8§ at its intermedi-
ate portion, and support a platen 25 that is disposed closely
adjacent the top portion of the contact roll 17. A rubber-
like pad 26 overlies the platen 25, the platen 25 and pad
26 being covered by a jacket or sleeve 27 that is preferably
impregnated or coated with material having a low co-
efficient of friction, such as graphite or the like, not shown.
The platen 25 is so disposed relative to the contact roll
17 that the top surface of the jacket or sleeve 27 is
level with the top surface portion of the contact roll tire
19. A wide endless abrasive belt 28 is entrained over
the contact and idler rolls 17 and 21 respectively, and
the platen 25, as clearly shown in Figs. 1 and 3, the outer
surface of the belt 28 being substantially covered by
abrasive particles indicated at 29 in Figure 5. Rotary
movement is imparted to the contact roll 17 in a counter-
clockwise direction with respect to Figs. 1, 3, and 5, by
a conventional electric motor 3¢ and transmission mecha-
nism, such as multiple belts 31 entrained over a multiple
pulley 32 mounted fast on the drive shaft 33 of the
motor 38, and a second multiple pulley 34 mounted fast
on the projected end of the shaft 15 outwardly of the
frame member 3, see Figure 2.
A pair of supporting beams 35 each overlie a different
one ‘of the side walls 2 and 3 and are secured at their
rear end portions to a transverse shaft 36 that is journalled
at its opposite ends in bearings 37 one each bolted or
otherwise rigidly secured to a different one of the side
walls 2 and 3 of the frame structure I, whereby the
beams 35 are capable of upward and downward swinging
movements. The front end portions of the beams 35
are provided with lock nut-equipped adjustment screws
38, the lower ends of which engage plate-like elements
39 on the top surfaces of the respective side walls 2 and
3, see Figs. 1 and 3, to limit downward swinging move-
ments of the supporting beams 35 and parts carried there-
by. A feed roller 40 is mounted on a shaft 41 in over-
lying spaced parallel relation to the contact roll 17, the
shaft 41 being journalled at its opposite end portions in
bearings 42, one of which is shown, said bearings each
being bolted or otherwise rigidly secured to the front end
portions of the supporting beams 35, as indicated in Fig.
1. The feed roller 40 is rotated in a clockwise direction
with respect-to Figures 1 and 3 by conventional means
including a multiple pulley 43 mounted fast on the ex-
tended end portion 44 of the shaft 41, and power driven
transmission belts 45, shown fragmentarily in Fig. 2
as being entrained over the multiple pulley 43, and in-
dicated at 45. As shown, the peripheral surface of the
feed roller 40 engages the top surface of the workpiece
X to move the same through the machine in a direction
from the right to the left with respect to Figures 1, 3
and 5. .
For the purpose of properly positioning the workpiece
X and guiding the same against the supporting roller 7
and the portion of the abrasive belt 28 overlying the
platen 25, I provide guide elements in the nature of rollers
46 and 47, the former of which overlies the platen 25,
and the latter of which overlies the supporting roll 7.
The rollers 46 and 47 are journalled on respective shafts
48 and 49 for rotation on axes parallel to the axes of
the supporting rolls 6 and 7, the contact roll 17 and feed
roller 40. The shafts 48 and 49 are mounted at their op-
posite ends in mounting blocks 50 and 51 that are ad-
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justably slidably mountde in respective guideways 52
and 53 and held in desired set positions by adjustment
screws 54 and 55 respectively. Belt cleaning means in
the nature of a rotary brush 56 extends transversely
across the outer working space of the belt 28, the opposite
end portions of the core or shaft 57 of the brush 56 be-
ing journalled in the opposite side walls 2 and 3 of the
frame structure 1. Although not shown, it may be as-
sumed that suitable means is provided for imparting rota-
tion to the brush 56 in a direction to remove fibrous par-
ticles of material cut from the workpiece X and which
may adhere to the outer working surface of the belt
28. It should here be noted that the plate-like bracket
11 may be swung outwardly on the aligned axes of the
pivotal connections 13 to permit easy removal of the ab-
rasive belt 28 when the same becomes worn, and equally
easy installation of a new belt 28, through the enlarged
opening 12 in the side wall 2. -

As has been generally set forth above, my novel meth-
od involves the moving of the abrasive belt in a given
direction at relatively high speed, and moving the work-
piece in the same direction at a relatively low speed.
The instant method further involves imparting working
pressure to the belt against the surface of the workpiece
at first and second zones to effect an initial cut on the
surface at the first zone and a final finishing operation on
the surface at the second zone. Although, in the machine
above described and shown in the drawings, no adjust-
ment means for raising and lowering the contact roll 17
and platen 25 with respect to the supporting rolls 6 and
7 is illustrated, it may be assumed that the contact roll
17 is set to remove a predetermined thickness of material
from the workpiece X as it passes through the machine.
The elasticity of the tire or cover 19, of the contact roll
17 is such that the downward pressure of the feed roller
40 on the workpiece X causes the top portion of the tire
19 to flatten slightly thereunder, resulting in a transversely
extended pressure or contact area of the abrasive belt
28 against the under surface of the workpiece X that
is relatively narrow in the direction of movement of the
belt 28 and workpiece X. With reference to Figure 5,
it will be seen that this contact area or zone extends be-
tween vertical broken lines A—A and B—B. The ab-
rasive particles 29 exert their greatest cutting action in
the narrow area between the lines A—A and B—B, cut-
ting away from the under surface of the workpiece X
finely divided particles of fibrous material or products of
attrition, indicated at Y. As the particles Y are cut
away from the workpiece X, they substantially fill the
spaces between the abrasive particles 29 on the belt 28
so that, as the belt 28 travels over the platen 25, only
the outermost ends or tips of the abrasive particles 29
project above the fibrous particles Y, which fibrous par-
ticles 'Y form a cushion between the platen 25 and the
overlying portion of the workpiece X against downward
pressure exerted by the overlying guide roller 46. As
above noted, the speed of linear movement of the belt
28 is relatively high compared to the speed of feeding
movement of the workpiece X. The high speed of the
belt 28 relative to that of -the workpiece X causes the

- fibrous particles Y carried over the platen 25 to effect a

burnishing of the engaged under surface of the work-
piece X which, in cooperation with the very fine cutting
of just the tips of the abrasive particles 29 on said under
surface of the workpiece X results in a smooth even
surface that is ready to receive whatever protective coat-
ing is desired to be a part thereto, such as lacquer, varnish,
wax or the like. In practice I have found that, with the
abrasive belt 28 traveling at a linear speed of between
4,000 and 5,500 feet per minute, and the workpiece X
being fed in the same direction at speeds of 30 to 100
feet per minute, highly satisfactory results have been
obtained. It will be understood that the differential in
speed of the workpiece and belt will vary with work-
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pieces of different materials and hardness within the
ranges of speed set forth above.

It will be noted with reference to Figures 1 and 3,
that the arrangement of contact roll 17, idler roll 21
and platen 25 is such, that, as the belt 28 leaves the platen
25, it is immediately directed angularly away from the
under surface of the workpiece X.  Hence, the relatively
wide area defined by the platen 25 provides the area of
the final finish operation on the workpiece. It will be
further noted that most of the particles of fibrous material
Y are thrown free of the belt 28 as it changes direction
away from the workpiece upon leaving the platen 25.
However, should any of the fibrous material Y adhere to
‘the outer working surface of the belt 28, these fibers are
removed by the rotary brush 56 upon passage of the belt
thereby. Thus, as the belt 28 moves toward the top of
the contact roll 17, the abrasive surface thereof is cleaned
for maximum cutting efficiency. The resilient pad 26
is sufficiently firm to support the overlying portions of
the abrasive belt 28 against the under surface of the
workpiece X, but is sufficiently elastic to yield slightly
under varying pressures caused by inequalities in thick-
ness of a given workpiece X from end to end, or between
different workpieces of the same run.

In practice, I have found that, by using a serrated
tire 19 with its ribs or ridges 20, I have been able to use
an abrasive belt 28 with finer abrasive particles 29 than
could be used with a smooth surfaced tire to remove the
same amount of material from the workpiece X during
the roughing cut. The finer grit abrasive leaves the work-
piece X in a smoother condition for final finishing at the
platen 25, and the spaces between the abrasive particles
29 become more completely and compactly filled than
those of a coarser abrasive belt, if such were used. As
each rib 20 approaches the workpiece, the leading edge
thereof causes the overlying portion of the abrasive belt
28 to engage the workpiece with greater pressure than
does the trailing edge thereof so that, in the rough cut-
ting zone defined by the lines A—A and B—B, the great-
est pressure of the abrasive particles against the workpiece
surface is had in a series of transverse lines, which ar-
rangement results in a more effective cutting operation
than is possible with equal pressure on the abrasive belt
against the workpiece over a relatively broad area.

It will be further appreciated that, although I have
shown and briefly described a rotary brush 56 for remov-
ing fibrous material Y from the working surface of the
belt 28, other suitable means for removing the fibrous
material may be utilized, such as, for instance a jet of air
directed against or across the working surface of the belt.

While I have above disclosed my novel method and
one form of apparatus for carrying out the method, it
will be understood that the same is capable of modifica-
tion without departure from the spirit and scope of the
invention as defined in the claims.

What I claim is:

1. In an abrasive machine of the class described, a
supporting frame structure, means for supporting and
feeding a workpiece of fibrous non-metallic material in
a given direction, a contact roll mounted in spaced parallel
relation to the workpiece supporting and feeding means
for rotation on an axis extending transversely of the di-
rection of movement of said workpiece, a platen mounted
in said frame structure rearwardly of said contact roll,
said platen having a working surface the extended plane
of which is tangent to said contact roll, said workpiece
supporting and feeding means including a guide element
opposite said platen and spaced therefrom a distance sub-
stantially equal to the distance between said contact roil
and feeding means, said contact roll including a cylin-
drical rubber-like tire element the outer surface of which
defines a plurality of closely circumferentially spaced
axially extended ribs, an endless abrasive belt entrained
over the ribbed surface of said contact roll and the work-
ing surface of said platen and adapted to engage a wide
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flat surface of said workpiece, and means for impartitig
movement to said feeding means in a direction to feed
the workpiece from said contact roll toward said platen
and guide element and for imparting rotation to said
contact roll in a workpiece feeding direction and at a
higher rate of peripheral speed than that of said feeding
means, a portion of said belt between the contact roll
and the workpiece making a transversely extending rela-
tively narrow contact with said workpiece to effect a
relatively coarse cut thereon, the length of the working
surface of said platen in the direction of movement of
said workpiece being substantially greater than that of
said narrow contact in the same direction, the direction
of rotation of said contact roll causing the finely divided
fibrous material removed from the workpiece adjacent
said contact roll to be discharged between the abrasive
belt and said workpiece toward said platen, whereby said
material forms a cushioning and burnishing medium be-
tween the platen engaged portion of the abrasive belt
and said workpiece, the said platen having an angularly
disposed portion directing said abrasive belt angularly
away from contact with said workpiece as the belt leaves
said working surface of the platen.

2. In an abrading machine of the class described, a
supporting frame structure, means including a feed roller
journalled in said structure for feeding a workpiece of
fibrous material in a direction generally normal to a
radius of said feed roller, a guiding means mounted in
the frame structure, and having a workpiece engaging
portion in a plane substantially tangent to the surface of
the feed roller; an abrasive belt moving and contact
means comprising a contact roller mounted in opposed
spaced parallel relation to the feed roller, a platen mount-
ed adjacent and rearwardly of said contact roller and
having a working surface in a plane substantially tangent
to the surface of the contact roller and parallel to the
first mentioned plane, an idler roller rearwardly of the
platen and spaced from the second mentioned plane;
an endless abrasive belt trained about said contact and
idler rollers and over the working surface of said platen,
means for imparting rotation to said feed roller in a
direction to feed a workpiece from said contact roller
toward said platen, and means for imparting rotation
to one of the belt entrained rollers to move said belt
at a higher linear speed than the peripheral speed of
said feed roller, the direction of movement of said belt
causing finely divided particles removed from said work-
piece to accumulate on the belt and to be carried between
said belt and said workpiece toward said platen, where-
by said- finely divided material cooperates with the platen
engaged portion of said belt to impart a burnish finish-
ing operation on said workpiece, said platen having an
end portion guiding said abrasive belt angularly away
from contact with said workpiece as said belt leaves said
working surface, and means for removing the accumu-
lated finely divided material from the portion of said
belt leaving said platen and approaching said coniact
roll during movement of said belt.

3. The structure as defined in claim 2, wherein the
means for removing the finely divided particles from the
belt is a brush. )

4. An abrading machine having frame members, longi-
tudinally spaced workpiece supports mounted in said
frame members, an abrasive belt supporting and driving
roller mounted in said frame members between said work-
piece. supports, a workpiece opposing platen having a
surface mounted in a plane tangential to said belt driv-
ing roller and common to and between said spaced
workpiece supports, an abrasive belt being entrained
over said belt supporting and driving roller and said
platen, a driven workpiece feeding roller adjustably sup-
ported on said frame members between said workpiece
supports in opposed parallel relation to said belt support-
ing and driving roller, adjustable workpiece engaging
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“means also mounted on said frame members in a plane
opposed to .and paralle]l to the plane of said platen and
in tangential spaced relation to said feed reller, and means
for imparting materially greater peripheral speed to said
abrasive belt-supporting. roller than to said workpiece
feeding roller whereby to produce a maximum abrading
action in line with the axes of said rollers and a relatively
wide tangential zone of diminishing abrading action for
increasing accumulations of abraded particles on said belt
between said rollers and platen.

5. The structure as defined in claim 4 including a belt
return and idler roller spaced from said platen and said
first mentioned plane, .

6. The structure defined in claim 5, wherein the platen
has an angular face directed away from said first men-
tioned plane to direct said abrasive belt away from a
workpiece travelling over said supporting means.

7. The structure as defined in claim 5 including means
located between said platen -and said idler roller for
‘removing abraded particles from said belt.

8. The structure defined in claim 4, wherein the spaced
workpiece supports are a pair of spaced idler rollers.

9. The method of continuously abrading and.succes-
sively buffing a sheet of wood comprising the steps of
moving said sheet and an abrasive belt in adjacent paral-
lel relation for a considerable linear extent of said sheet
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and -in such a manner as to cause relative movement of

said sheet and said belt, causing a relatively narrow
transverse area of contact pressure between said relatively
moving sheet and belt to effect continuous.abrading of
said moving sheet, progressively accumulating the prod-
ucts of attrition between said belt and said sheet in the
region following said relatively narrow transverse area
of contact pressure, and causing a relatively larger pres-
sure contact area between said sheet, products of attri-
tion, and said belt in said region thereby to cause a bur-
nishing of said abraded area.

10.- The method of claim 9, wherein the belt and the
sheet are moved in the same direction at different speeds.

11. The structure according to claim 4, wherein the
belt is below the workpiece.
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