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1

This invention relates to rotary abrading tools
and is herein disclosed as embodied In such &
tool having a body portion which is expansible
to enable it to grip internally an endless band of
abrasive sheet material. Some difficulties have
been encountered in the use of expansible tools
because of the fact that they may not expand
unhiformly and they are therefore likely o become
unbalanced when run at high speed.

It is an obiect of this invention fo provide 2
tool of the type under consideration which 18
adapted to run in balance at high speed. In ac-
cordance with g feature of the invention, the ex-
pansible body of the illustrated tool is made up
of a plurality of sectors which are expanded by
the wedging action of a nut threaded on a shaft
uporr which the tool 1Is mounted, the sectors
meanwhile being held against partaking of the
axial movement of the nut. FEach sector has a
sliding interlocking keyed connhection to a mem-
ber which holds the sector against uncontrolled
outward movement which might otherwise re-
sult from centrifugal force. The extent of the
expansion of the sectors is limited by a stop screw
threaded through the nut and engageable with
5 member held against axial movement with re-
spect to the shaft. The forque resulting from
the frictional drag of the work is transmitted
through the sectors to the nut to cause the nut
to hold the sectors radially expanded.

The invention further consists of various fea-

tures of construction and combinations and ar--

rangements of parts herein shown and claimed,
the advantages of which will be apparent to those
skilled in the art from the following description,

reference being had to the accompanying draw-

inegs, in which

Tig, 1 is an end elevation, partly in section,
showing an illustrative abrading tool in the form
of a heel scouring wheel embodying the inven-
tion;

Fig. 2 is a side elevation of the illustrative
abrading tool in expanded condition, a portion
of this fisure consisting of a sectional view taken
on the line IT—ITI of Fig. 1; ~

Fig. 8 is a sectional view of a portion of the
tool showing the tool in contracted condition;

Fig. 4 is a sectional view, taken along the axis,
of a shoe bottom buffing roll embodying the in-

vention; and

Fig. 5 is a cross sectional view of the roll shown
in Fig. 4.

The heel scouring wheel illustrated in Figs. 1,
2, and 3 is adapted for mounting upon a rotary
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2 ;
extends a reduced portion 4. Formed upon the
reduced portion (4 is a screw thread 16 upon
which . is threaded a nut {8. Formed in the nut
18 and extending paraliel tc the axis thereof are
four symmetrically spaced holes each of which
slidebly engages a spacing sleeve 20. These
spacing sleeves are interposed between a pair of
parallel disks 22 and 24 to maintain the disks in
spaced relation fo each other. Extending through
each of the spacing sleeves 20 is a clamping sCrew
26 havine one of its ends threaded into the disk
24 and having at its opposite end a head 28 which
engages a countersunk recess in the disk 22.
When the screws 26 are tightened they serve to
bind the disks 22 and 24 and the sleeves 20 into
o uhitary assembly. This assembly Is mounted
on the shaft 10, with a central opening of the
disk 24 ftting over a cylindrical unthreaded
hearing surface 27 on the reduced portion 14 ad-
jacent to the shoulder 12 and with a central
opening of the disk 22 fitting over a bearing
formed by an end portion 29 of the shaft 10
which has been reduced to a diameter stil] less
than that of the reduced portion (4. A screw 30

95 threaded axially into the end of the shaft 10 has
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a head 32 which retains the disk 22, and there-
fore the assembly, on the shaft. The screw head
39 bears against the end of the shaft 10 without
clamping the disk 22, and the disks 24 and 22
are free to turn as a unit about their respective
bearings 27 and 29; they are, however, held
against axial movement on the shaft by the
shoulder 12 and the screw head 32 respectively.
The nut I8 and the unitary assembly above re-
ferred to are held against relative rotation by
the encagement. of the sleeves 20 with the holes
in the nut. |

The nut 18 has a thickness, measured in the
direction of the axis of the nut, which is con- .
siderably less than the distance between the in-

ner faces of the disks 22 and 24 and the nut, there-

fore, as it is turned upon the thread 16 is free to

travel axially with respect to the unitary assem-
bly above mentioned. The periphery of the nut
i8 is in the form of a frustum of a pyramid hav-

~ ing twelve equal faces 34 and the peripheral sur-
face of the nut is therefore beveled. Formed in

ol

each of the faces 34 is a Keyway or undercut
sroove 36 which is T-shaped in cross section and
which extends, longitudinally, in the direction
of an element of the pyramid above referred fo.

The body portion of the heel scouring wheel
is made up of twelve individual aluminum sec-
tors 38 each of which has a cushion 40 of felt,

driven shaft 10 having a shoulder i2 from which 55 rubber, or like material upon its periphery. Each




2,485,786

3

of these sectors has an inner face which slides
upon and which is inclined or beveled coraple-
mentally to an associated frusto-pyramidal face
34 of the nut 18. Extending from the inner face
oI each sector 38 is an integral key or tongue 42
which in cross section is T-shaped and which
slidably engages one of the keyways 386, each sec-
‘tor 38 being thus mounted on the nut (8. Tt is
evident that axial movement of the nut in one
direction will expand the sectors by wedging ac-
tion and that movement in the opposite direc-
tion will contract the sectors. The end disks 22
and Z4 hold the sectors 38 against axia] displace-
ment relative to each other and to the shaft 0.

The axial component of thrust of the nut 18 in
expanding the sectors is resisted by the end

disk 24, -

To prevent excessive expansion of the fool, a
screw 44 is threaded through the nut {8 In 'a di-
rection parallel to the axis.of the tocol. The screw

44 has a head 48 which is received within a

coundersunk recess in the disk '22. When the tool
Is in contracted position, as shown in Fig, 3, the
screw head 46 extends out beyond the face of the
disk 22. The nut 18 may now be rotated to bring
it from the position shown in Fig. 3 into the posi-
tion shown in Fig. 2. thereby expanding the tool
to an extent limited by the setting of the head 48
within ifs recess. |

Formed in the inner face of the disk 24 are
twelve radial grooves 48, each of which engages a,
radially extending tongue 50 on one of the sectors
38 to guide the sector in its movements of ex-
pansion and contraction. The grooves 48 and
tongues 50 transmit driving torgue into the
sectors 38 and prevent binding of the tongues 42
In the keyways 386.

The periphery of the tool made up by the
sectors 38 may be cylindrical, as shown herein, or
1t may be in the form of any other surface of
revolution. TUpon this periphery is mounted an
endless band ‘52 of abrasive sheet material.

In the operation of this device the shaft 18 is

driven in 'such a direction as to cause the fric-
tional drag of the work transmitted through the
sectors 38 to hold the nut {8 in its expanded posi-
. tion as far as permitted by the stop screw 44, ‘'To
replace the abrasive band 52 when the latter has

become worn, the rotation of the shaft 0 is

stopped and the operator turns the tool by hand
In a direction to loosen the nut from the position

shown in Fig. 2 to that shown in Fig. 3, thereby

contracting the ftool to a smaller diameter. The

worn abrasive cover may then be removed and re-

placed by a fresh one, whereupon the operator
turns the tool upon its shaft to expand the ool
into cover-gripping condition. The abrasive band
92 is thus always gripped internally upon the
periphery of the tool body while in operation.
The screw 44 may bhe adjusted to provide greater
or less tension, as desired, in the abrasive cover
and, when the abrasive cover is composed of
tough material such as emery cloth, the screw
44 may be removed and the full tension resulting
from the frictional drag of the work may he per-
mitted to develop.

It will be observed that the brading tool herein
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disclosed is free of clamping hooks or other de-
vices for securing the abrasive cover which might

damage the work. The worn abrasive covers can
be readily and conveniently removed and replaced
by fresh ones, and in the replacing of an abrasive
cover the screw 44 can be adjusted to aceommo-
date any inaccuracy of size of the cover and also
to provide any desired degree of tension to pre-

70

.of abrasive sheet materigl.

| 4

vent wrinkling of the cover while in operation.
The interlocking engagement 6f the tongues 42
with the keyways 88 holds the sectors 28 positively .
against centrifugal force and thus insures azainst
any danger of the tcol getting out of baiance oy
unsymmetrical expansion or flying apart wien
run at high speed. The expansion resulting from
the wedging action of the nut 8 is positive, uni-
form for the various sectors, and accurately con-
trolled to maintain a desired tension in the shra-
sive ‘cover and perfect balance in the tool regard-
less -of the speed at which the tool is run.

When it is desired to provide a rovary abrading
tool that is relatively long in relation to its di-
ameter, the construction illustrated in Bigs. 4 and
9 should be used. As shown in these fizures, a
rotary driven shaft 56 has a shoulder &2 veyond
which extends a reduced portion § having a
screw thread 62 on which is threaded g nut b4,
Slidably and rotatably mounted upon g smooth
portion of the reduced shaft extension 88 is a
wedge ‘68 which, except for the fact that it is
unthreaded, is similar to the nut 84. The nut 4
and the wedge 68§ have frusto~-pyramidal periph-

5 eries:similar in all respects to the periphery of the

nut 18, and-similarly provided with undercit key-
ways 98 like the keyways 36. Rigidly counecting
the nut 64 and the wedge 8§ and loosely sur-
rounding the reduced extension 6§ is a slesve 58
which is pinned at one end to the nut B4 and a%
the other end to the wedge $8. The nwit g4, the
sleeve 63, and the wedge 68 thus constitute a
unitary assembly. |

The body portion of the lonz shoe bottom
buffing roll shown in Figs. 4 and 5 is made up of
twelve individual aluminum sectors 78 each of
which has a felt or rubber cushion 72 tupon its
periphery for supporting an endless band or sleeve
Hach sector 78 con-
sists of a long intermediate portion extending
parallel to the shaft extension §8, an inwardly ex-
tending portion 742 adjacent to one of its ends, and
an inwardly extending portion 7€ adjacent to its
other end. These portions 74 and 16 have inner
faces which are similar to the inner faces of the
sectors 38 and which are provided with similar
tongues or keys 18 for interlockingly engaging
the keyways 68. |

Axial movement of the sectors 70 on the shafi
Is prevented by a pair of end disks 88 and 82 en-
gaging the opposite end faces of the sectors and
having hubs which are slidably and rotatably
mounted on the reduced shaft extension 88 The
hub of the disk 82 abuts the shoulder 58 and the
hub of the disk 80 abuts a collar 84 secured to
the shaft extension 68 by g set screw. The disk
82 has radial grooves which are slidably engaged
by tongues 86 on the adjacent end faces of the
sectors 10 to insure a uniform distribution of the
driving torque among the sectors. Hxcessive ex-
bansion of the tool illustrated in Figs. 4 and b5 is
limited by a screw 88 similar to the screw 44 and
threaded into the nut 64.

The tool illustrated in Figs. 4 and 5 1s similar
in its prineiple of operation to the too] illustrated
in Figs. 4 and 5 and it differs therefrom mainly
by reason of the fact that its expansion is effected
and controlled by a pair of spaced meimbers op-
erating upon the end portions of the tool body
rather than by a single member.

Having thus described my invention, what I

claim as new and desire to secure by Letters Pai-
ent of the United States is:

1. In a rotary abrading tool, an expansible
tool body having a periphery adapted to carry an
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endless band of abrasive sheet material, a rotary
shaft, a nut threaded on said shaft, said nut and
said tool body having complementally beveled en-
eaging surfaces arranged to cause the tool body
to be expanded by wedging action of the nut when
the nut is turned on the shait, and means for
holding the tool body against axial m_ovement
relative to the shaft. -

2. In g rotary abrading tool, an expansible tool
body having a periphery adapted to carry an
endless band of abrasive sheet material, a rotary
shaft, means for holding the tool body against
gxial movement relative to
threaded on the shaft, said nut and said tool
body having complementally beveled engaging
surfaces arranged to cause the tool body to be
expanded by wedging action of the nut when
the nut is turned on the shaft, and means for pre-
venting relative turning of the tool body and the
nut, whereby the torque resulting from the fric-

the shaft, a nut
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tional drag of the work is transmitted through

the tool! body to the nut, tending to move the nut
axially on the shaft and thereby maintain the
tool body expanded.

3 Tn a rotary abrading tool, a plurality of sec-
tors arranged to form an expansible tool body
having a periphery adapted to carry an endless
band of abrasive sheet material, a rotary shaft
coaxial with the sectors, a nut threaded on said
shaft, said nut and said sectors having comple-
mentally beveled engaging surfaces arranged to
catise the nut to wedge the sectors outwardly from
their common axis to grip the abrasive band in-
ternally upon relative axial movement between
the nut and the sectors, and means for holding
the sectors against axial movement while the nut
is being turned on the shait to expand the sectors
radially.

4 In g rotary abrading tool, a plurality of sec-
tors arranged to form an expansible tool body
having a periphery adapted to carry an endless
band of abrasive sheet material, a rotary shait
coaxial with the sectors, a nut threaded on sald
shaft, each sector having a sliding interlocking
keyved connection to sald nut arranged to urge
the sector radially outward by wedging action of
the nut when the nut is turned upon the shaft,
and means for holding the sectors against axial
movement while the nut is being turned to ex-
pand the sectors radially.

5 In a rotary abrading tool, a plurality of sec-
tors arranged to form an expansible tool body
having a periphery adapted to carry all end-
less band of abrasive sheet material, a rotary
shaft coaxial with the sectors, means for hold-
ing the sectors agalnst axial movement relative
to the shaft, a nut threaded on the shaft, said nut
and said sectors having complementally beveled
engaging surfaces arranged to wedge the sectors
outwardly from the axis of the shaft to grip the
abrasive band internally upon relative axial
movement between the nut and the sectors, and
means for preventing relative rotation hetween
the nut and the sectors about the axis of the
shaft, whereby the torque resulting from the fric-
‘tional drag of the work is transmitted through
the sectors to the nut to cause the nut to hold the
sectors radially expanded.

6 In a rotary abrading tool, a plurality of sec-
tors arranged to form an expansible tool body
having a periphery adapted to carry an endless
pand of abrasive sheet material, a rotary shaft
coaxial with the sectors, a pair of disks engaging
the opposite end faces of the sectors, means en-
gageable with the disks to prevent the assembly
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of disks and sectors from moving axially of the
shaft, a nut threaded on the shaft, said nut and
<aid sectors having complementally beveled en-

ocaging surfaces arranged to wedge the sectors

outwardly from the axis of the shaft to grip the
sbrasive band internally upon relative axial

movement between the nut and the sectors, and.

means for preventing relative rotation between

the nut and the sectors about the axis of the

shaft, whereby the torque resulting from the
frictional drag of the work is transmitted through
the sectors to the nut to cause the nut to hold the
sectors radially expanded.

7 In a rotary abrading tool, a plurality of

sectors arranged to form an expansible tool body
having a periphery adapted to carry an endless -

hand of abrasive sheet material, a rotary shaft K

coaxial with the sectors, a pair of disks engaging

the opposite end faces of the sectors and freely

rotatable upon the shaft, at least one of sgid disks
having tongue and groove connections with the
sectors to guide the sectors radially, means en-
eageable with the disks to prevent the assembly of
disks and sectors from moving axially of the
shaft, and a nut threaded on the shaft, said nut
and said sectors having complementally beveled
ensaging surfaces arranged to wedge the sectors -

radially out from the axis of the shaft to grip the

abrasive band internally upon relative axial move-
ment of the nut and the sectors when the nut is
turned on the shaft. - o

8. In o rotary abrading tool. an expansible-
tool body having a periphery adapted to carry an
endless band of abrasive sheet material, a rotary
shaft, means for holding the tool body against
axisl movement relative to the shafi, a nut
threaded on the shaft, said nut and said tool body
having complementally beveled engaging suriaces
arranged to cause the tool body to be expanded by
wedging action of the nut when the nut is turned
on the shaft while the tool body is held against
axial movement relative to the shaft, a stop screw
threaded through the nut parallel to the shaft for
adjustably limiting the travel of the nut along
the shaft and therefore the expansion of the tool
body, and an sbutment for the stop screw held
against axial movement relatively to the shaft.

9. In a rotary abrading tool, a plurality of sec-
tors arranged to form an expansible tool body
having a periphery adapted to carry an endless
band of abrasive sheet material, a rotary shaft
coaxial with the sectors, a nut threaded on said
shaft and having a periphery in the form of a
frustum of a pyramid, each of said sectors having
an inher face complemental to and slidable upon
one of the frusto-pyramidal faces of the nus,
means for holding the sectors against axial move-
ment relatively to the shaft, and means for pre-
venting relative rotation between the sectors and
the nut about the axis of the shaft, whereby the
turning of the tool body about the shaft causes
the nut to turn about the shaft and therefore
travel axially to expand the tool body by the
wedging action of the frusto-pyramidal faces
against the sectors.

10. In a rotary abrading tool, a plurality of
sectors arranged to form an expansible tool body
having a periphery adapted to carry an endliess
band of abrasive sheet material, means for Hmit-
ing the expansion of the tool body, = pair of
end disks coaxial with the sectors and between
which the sectors are interposed, a nut adapted
to be threaded on a shaft and having a periphery
adapted to expand the tool body by wedging
action against the sectors when the nut is moved




axially with respect to the sectors, each sector
having an inner face engaging the periphery of
the nut and adapted to cooperate therewith in
such wedging action, and means for rigidly con-
necting said disks to each other to form a. unitary
assembly while permitting axial movement. of the
nut between the disks, | |
11. In a rotary abrading tool, a plurality of
sectors arranged to form an expansible tool body
having a periphery adapted to carry an -endless
‘band of sheet material, a bair of end disks coaxia]
with the sectors and between which the sectors
are interposed, a plurality of spacing sleeves
Pparallel to the axis of the tool body interposed

between the end disks to hold the end disks spaced

apart, a clamping screw extending through each
sleeve having an end portion threaded into one Of
the disks and a head engaging the other disk for
clamping the disks against the ends of the sleeves
to form the disks and sleeves into s unitary ‘as-
sembly, a nut adapted to be threaded on 2. -Shaft
and having a periphery in the form of a frustum
of a pyramid, said nut having also hojes which
slidably engage the sleeves to enable the nut to
move axially with respect thereto, each sector
having an inner face complemental to one of the
frusto-pyramidal faces ‘of the nut, and inter.
locking keyed connections between the sectors
and the nut for enabling relative sliding move-

ment to take place in the directions of elements

of said pyramid, whereby axial movement of tha
nut relatively to the tool! body will wedge the
sectors out to expand the tool body. | |

12. In a rotary abrading tool, a plurality of

sectors arranged to form an expansible tool body
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8
having a periphery adapted to carry an endless -
band 'of abrasive sheet material, a rotary shaft

coaxial with said sectors, g nut threaded on said

shaft adjacent to one end of the tool body formed
by the sectors, said nut and said sectors being
constructed and arranged to cause the nut to
wedge the sectors outwardly from their common
axis to grip the abrasive band internally upon
relative axial movement between the nut and
the sectors, a wedge freely slidable and rotatabis
on said shaft adjacent to the other end of the
tool body formed by said sectors, a rigid con-
nection between said nut and said wedge whereby
aXial movement of the nut causes axial movement
of the wedge, said wedge and saig sectors being
constructed and arranged to cause the wedge to
wedge the sectors outwardly upon relgtive axial
movement between the wedge and the sectors, and
means for holding the sectors against aXxigl move-
ment while the nut is being turned on the shait
to cause the nut and the wedge to expand the gec-~
tors radially. - | o
' BASIL A. STROUT.
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