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Matter enclosed in heavy brackets I appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

ABSTRACT OF THE DISCLOSURE 
This invention relates to a power-driven abrasive device 

having a driving member and a driven member which 
may be an abrasive disk. The driving member has a non 
circular socket which mates with a non-circular socket on 
the driven member. Cooperating shoulders are provided in 
the non-circular sockets of the driving member and the 
driven member for mutual releasable engagement in re 
sponse to rotation of the driven member from a first rotary 
position to a second rotary position relative to the driving 
member. Such an arrangement makes it a simple matter 
to orient the replaceable driven member at the first rotary 
position relative to the driving member and then insert the 
driving member into the driven member and rotate the 
driven member to its binding position. 

SMSMSSLLLSS 

This invention relates to a power-driven abrasive de 
vice and, more particularly, relates to such a device in 
which flexible abrasive disks are replaceably mounted 
on a rotary drive member, for example, a drive shaft. 
The abrasive disks are commonly in the form of fabric 

coated with abrasive particles, with the disk backed by 
a corresponding elastomeric member of suitable flexi 
bility. Since the abrasive disks are used up rather quickly, 
the abrasive disks are replaced frequently. For economy 
in employing such disks in fabrication procedures, it is 
essential that the labor cost be minimized by making 
the disks replaceable on the rotary drive member in a 
rapid and convenient manner. 

For this purpose, two cooperating means must be pro 
vided on the drive member and on the abrasive disk 
respectively, adapted for interlocking with each other 
quickly and efficiently. It is important that the inter 
locking engagement have two functions. One function 
is to releasably engage the disk with the rotary drive 
member in a manner to prevent relative rotation between 
the abrasive disk and the drive member, so that the 
drive member will drive the abrasive disk in a positive 
manner. The other function is to releasably engage the 
abrasive disk with the drive member in a manner for 
positive prevention of axial separation of the disk from 
the drive member. 

It is apparent that economy in cost of materials is also 
desirable. For this reason, the flexible elastomeric disk 
that backs the abrasive disk is commonly separate from 
the abrasive disk and permanently mounted on the rotary 
drive member to avoid unnecessary replacement of the 
elastomeric disk. It follows that the minimum replace 
able structure comprises simply the abrasive disk itself, 
together with coupling means integral therewith for co 
operation with complementary coupling means carried by 
the drive member. It is apparent that the basic problem 
is to provide a construction in which the cooperating 
coupling means on the abrasive disk is efficient but is of 
minimum cost, since this cooperating means is discarded 
with the disk. 
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2 
In general, the present invention meets the require 

ments of this situation by providing a noncircular socket 
member for mounting on the drive member and by pro 
viding a cooperating inexpensive, noncircular hub struc 
ture integral with the abrasive disk, with the hub struc 
ture shaped and dimensioned to fit loosely in the socket 
at a first rotary position of the hub structure relative 
to the socket and to bind against the peripheral wall of 
the socket at a second relative rotary position for rotary 
actuation of the drive disk. To prevent axial separation 
of the hub structure from the socket structure, the inven 
tion further provides cooperating shoulders on the two 
structures respectively for mutual releasable engagement 
in response to rotation of the hub structure from its first 
rotary position to its second rotary position relative to 
the socket structure. Such an arrangement makes it a 
simple matter to orient the replaceable abrasive disk at 
the first relative rotary position of the hub structure 
thereon and then insert the hub structure into the socket 
structure and rotate the hub structure to is binding 
position. 

In all of the practices of the invention disclosed here 
in, the socket formed by the socket structure is provided 
with an axial boss which results in the socket having an 
annual configuration. This boss, centrally located in the 
socket, is provided with a peripheral shoulder that faces 
axially inward of the socket. Cooperating shoulder 
means on the hub structure that is carried by the abrasive 
disk engages this peripheral shoulder in response to rota 
tion of the hub structure in the socket from its first 
rotary to its second rotary position. 
As will be explained, a feature of some practices of 

the invention is that the shoulder means carried by the 
hub structure on the abrasive disk is flexed radially in 
ward with a wedging or camming action in response to 
relative rotation of the hub structure from its first rotary 
position to its second rotary position. With the arrange 
ment such that the resistance to rotation on the part of 
the abrasive disk relative to the drive member, created 
by the friction of the abrasive disk against a workpiece, 
is in the direction to rotate the hub structure from its 
first position to its second position, the wedging or cam 
ming action causes the engaging pressure between the 
two cooperating shoulders to increase in response to the 
torque load. 
A feature of a further practice of the invention dis 

closed herein is the concept of employing magnet means 
to hold the abrasive disk on the drive member at the first 
or release position of the hub structure relative to the 
socket structure, the magnetic force involved being ade 
quate to support the weight of the abrasive disk with the 
hub structure thereon. When the hub structure on the 
abrasive disk is initially inserted into the socket at the 
release position of the hub structure, the magnetic force 
holds the hub structure against axial withdrawal in a 
light, yielding manner until the abrasive disk is rotated 
to its locking position. Thus, the provision of the mag 
net means makes it unnecessary for the operator to take 
the trouble to rotate the newly installed abrasive disk to 
its locking position, since initial contact of the abrasive 
disk with a workpiece causes the abrasive disk to be 
rotated automatically to its locked position. 
The features and advantages of the invention may be 

understood from the following detailed description and 
the accompanying drawings. 

In the drawings, which are to be regarded as merely 
illustrative: 

FIG. 1 is a diametrical sectional view of a first em 
bodiment of the invention, showing an abrasive disk with 
its unitary hub structure releasably engaged with a com 
plementary socket structure that is adapted for mounting 
on a rotary drive member; 
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FIG. 1a is a fragmentary view of the abrasive disk in 
FIG. 1, showing the hub structure of the abrasive disk in 
side elevation; 

FIG. 2 is a sectional view taken along the line 2-2 of 
FIG. 1, showing the hub structure at its release position, 
i.e., its first rotary position relative to the Surrounding 
socket structure; 

FIG. 3 is a similar view, showing the hub structure 
rotated to its second locking position at which the Outer 
noncircular peripheral wall of the hub structure binds 
against the inner peripheral wall of the Socket structure 
to prevent relative rotation between the two structures; 
and, in addition, shoulder means on the two structures 
engage each other to prevent axial separation of the two 
structures; 

FIG. 3a is a view similar to FIG. 3 of an embodiment 
of the invention in which the socket structure of the first 
embodiment is replaced by a circular Socket structure 
which incorporates a plurality of pins that, in effect, con 
vert the circular configuration to noncircular, configura 
tion; 

FIG. 4 is a sectional view similar to FIG. 2, in which 
the socket structure and the hub structure are both oval, 
the view showing the hub structure at its release position 
relative to the socket structure; 
FIG. 5 is a view similar to FIG. 4, showing the hub 

structure rotated to its locking position; 
FIG. 6 is a sectional view similar to FIGS. 2 and 4, 

showing a third embodiment of the invention with the hub 
structure at its release position relative to the Socket 
structure; 

FIG. 7 is a similar veiw showing the hub structure at 
its locking position; 

FIG. 8 is a similar view showing the hub structure at 
an intermediate position; 

FIG. 9 is a diametrical sectional view of another em 
bodiment of the invention which incorporates a perma 
nent magnet; 
FIG, 10 is a sectional view taken along the line 10-10 

of FIG. 9, showing the hub structure in its release posi 
tion; and 
FIG. 11 is a similar view showing the hub structure 

rotated to its locking position. 
Referring to FIG. 1, the first embodiment of the in 

vention includes an abrasive disk, generally designated 
20, which is made in two layers, namely, an outer fabric 
layer 22 with suitable abrasive particles bonded to the 
face thereof and an inner backing layer of suitable mate 
rial such as fiberboard bonded to the fabric in a unitary 
alle. 

For the purpose of mounting the abrasive disk 20 on a 
power-driven member (not shown) in a quickly releasable 
manner, the invention provides what may be a socket struc 
ture, generally designated 25, which is suitably adapted 
for mounting on the drive member. In the construction 
shown, the socket structure 25 has a shank 26 for inser 
tion into a chuck or other connecting mechanism on the 
driven member. 
The socket structure 25 includes a circular body 28, 

on which is permanently mounted an elastomeric flange 
30 of tapered cross section, as shown, which functions as 
the required flexible backing disk for the abrasive disk 
20. The circular body 28 forms a socket 32 defined by 
a circumferential wall 34, and a suitable boss is provided 
in the center of the socket to give the socket to give 
the socket an annular configuration. In the construction 
shown, a boss 35 for this purpose is integraly integrally 
with the shank 26 and is provided with a circumferen 
tial groove 36 which forms a peripheral shoulder 38 that 
is close to the bottom of the socket and faces axially 
inward of the socket. Preferably, the boss 40 is formed 
with a rounded and tapered rim 42 to faciliate facilitate 
mating of the parts. 

It is important to note that a sleeve or liner 44 is 
mounted in the socket 32 snug against the circumferential 
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wall 34 of the socket to give the socket a noncircular con 
figuration. In the construction shown, the noncircular 
configuration of the socket 32 may be aptly termed of 
generally hexagonal configuration, since it is character 
ized by six peripheral recesses 45 of equal circumferen 
tial spacing. The recesses 45 may be regarded as being 
formed by six radially inward projections 46 having 
tapered shoulders. 

Mounted on the back of the abrasive disk 20 and firm 
ly united therewith is a hub structure, generally designat 
ed 48, of general annular configuration, with an inner 
circumference dimensioned for a snug sliding fit over the 
boss 40. In the construction shown, the hub structure 
48 is a resilient plastic member, for example, a member 
made of nylon, which is noncircular in external configura 
tion. In this instance, the external configuration is that 
of a hexagon. The plastic member is provided near its 
outer end with a radially inward flange or lip 50 which 
forms a circumferential shoulder 52 and which is adapted 
to engage and interlock with the previously mentioned 
peripheral shoulder 38 of the boss 40. It is contemplated 
that when the hub structure 48 is forced onto the boss 
40, the inner circumferential shoulder 52 of the hub 
Structure will Snap into engagement with the peripheral 
shoulder 38 of the boss. 
To carry out this concept, the hub structure 48 must be 

radially flexible to the required degree. For this pur 
pose, the hub structure is provided with six slots 54 
(FIG. 1a) centrally located on each of the six faces of 
the hexagon, the slots extending inward from the rim 
of the hub member any desired distance. Thus, the slots 
54 divide the hub structure into six segments or fingers 
SS, each of which is externally tapered or relieved or 
radially inclined in both circumferential directions to de 
fine a pair of opposite sides such as 49a and 49b, as shown. 

It is apparent that each of the six radially inward or in 
clined projections 46 in the circumferential wall of the 
Socket 32 has two oppositely inclined shoulders 56 and 
58 and that each of the six fingers 55 also has two oppo 
Sitely inclined shoulders 60 and 62. 

FIG. 2 shows the hub structure 48 at what is termed 
its first rotary position relative to the surrounding socket 
structure 25, this relative position being the release posi 
tion at which the socket structure may freely enter the 
Socket structure or freely withdraw from the socket struc 
ture. With the hub structure “bottomed' in the socket 
Structure, i.e., with the rim of the hub structure abutting 
the bottom Wall of the socket, and with the radial inward 
flange 50 of the hub structure seated in the circumferen 
tial grove 36 of the boss 40 with the shoulder 52 of 
the hub structure in engagement with the peripheral shoul 
der 38 of the boss, the hub structure is rotatable between 
the first release position shown in FIG. 2 and the second 
locking position shown in FIG, 3. 

In FIG. 3, it is assumed that the socket structure is 
power driven clockwise, as indicated by the arrow 64, 
and that the hub structure 48 opposes this rotation be 
cause of its inertia and because of frictional contact of 
the abrasive disk 20 with a workpiece. Consequently, 
each of the shoulders 56 of the six projections 46 abuts 
a corresponding shoulder 62 of a corresponding ffinger 
55 of the hub structure 48. Thus, the socket structure 
makes contact with six equally spaced regions of the hub 
Structure for the purpose of rotatably driving the abrasive 
disk 20. 

It can be seen in FIG. 3 that the inclination of the two 
abutting shoulders 56 and 62 relative to a concentric 
circle or a tangent to the concentric circle is such that the 
driving force applied to the hub structure has two com 
ponents, one component being tangential in the direction 
of rotation and the other component being radially in 
ward towards the axis of rotation. Thus, there is a cer 
tain wedging action in which each of the projections 46 
tends to cam the corresponding cooperating flexible finger 
55 radially inward. In effect, a substantial portion of 
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each of the hub structure fingers 55 is trapped radially 
between the surface of the inner boss 35 and the surface 
of the surrounding wall of the socket 32. It is apparent 
that under these dynamic conditions the hub structure 48 
is positively interlocked with the socket structure 25 be 
cause each of the six fingers 55 is confined against the 
boss 35 in a positive manner to prevent disengagement of 
the hub structure shoulder 52 from the socket structure 
shoulder 38. Because of this wedging or camming action, 
the radially inward component of the driving force actu 
ally increases with the increase in the load, i.e., increases 
with the resistance to rotation on the part of the abrasive 
disk 20. 

It is apparent from this description of the first embodi 
ment of the invention that it is a simple matter to install 
an abrasive disk 20 on the power-driven socket structure 
25. With the hub structure oriented at its first position 
relative to the socket structure as shown in FIG. 2, the 
abrasive disk is moved axially inward to introduce the 
hub structure into the socket. The abrasive disk may 
then be rotated slightly counterclockwise, as viewed in 
FIG. 3, to bring the six inclined shoulders 62 of the hub 
structure 48 into abutment with the six shoulders 56 of 
the socket structure. As long as the abrasive disk is 
power driven, the hub structure remains positively inter 
locked with the socket structure to cause the abrasive 
disk to rotate with the socket structure, and at the same 
time the hub structure remains positively interlocked with 
the boss 35 to prevent axial withdrawal of the hub struc 
ture from the socket. 

In the modification of the invention indicated by FIG. 
3a, the sleeve or liner 44 of the first embodiment of the 
invention is omitted and is replaced by six equally spaced 
longitudinal pins 65. Thus, the resulting socket 32a is 
difined by the cylindrical circumferential wall 34 and 
the six pins 65. The six pins 65 cooperate with the cylin 
drical wall to provide a noncircular socket configuration 
with six shoulders, the pins 65 being equivalent to the 
radially inward projections 46 of FIGS. 2 and 3. It is 
apparent that the six pins 65 cooperate with the six 
fingers 55 of the hub structure in the same manner as the 
six shoulders 56 of the first described embodiment of the 
invention. 
FIGS. 4 and 5 illustrate another embodiment of the 

invention which differs from the first described embodi 
ment essentially in that the noncircular configuration of 
the socket and the noncircular configuration of the hub 
structure are both generally oval rather than generally 
hexagonal. The structure of the second embodiment of 
the invention is largely identical with the structure of the 
first embodiment, as indicated by the use of corresponding 
numerals to indicate corresponding parts. Thus, the socket 
structure has the usual cylindrical circumferential wall 34b 
with an elastomeric flange 30b extending radially there 
from. In addition, the socket is provided with the usual 
axial boss 35b of the previously described configuration. 
A sleeve or liner 44a permanently installed inside the 

cylindrical wall 34b forms a socket 32b of oval configura 
tion. The cooperating hub structure, generally desig 
nated 48b, that is integral with the abrasive disk is also 
of elongated or oval outside configuration but is of cir 
cular inside configuration with an internal diameter re 
quired for snug fit over the boss 35b. Here again, the 
hub structure 48b may comprise a single piece of nylon 
bonded to the back of the abrasive disk. Here again, the 
hub structure is divided into a plurality of segments or 
flexible fingers 55b by a plurality of radial slots 54. Since 
the socket 32b and the hub structure 48b are of elliptical 
configuration with major and minor axes, they can be 
considered as defining projections in view of their non 
circular configuration. 
FIG. 4 shows the first or release position of the hub 

structure 48b relative to the surrounding socket structure, 
At this position, the longitudinal axes of the two oval 
configurations substantially coincide. FIG. 5 shows the 
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6 
hub structure 48b rotated counterclockwise relative to 
the socket structure to its second position to cause a 
binding action across a diameter of the assembly. Thus, 
a portion 68 of the peripheral surface of the socket abuts 
and cams inward one of the hub structure fingers 55b, 
and a diametrically opposite portion 70 of the peripheral 
wall of the socket abuts and cams inward a second finger. 
It is apparent that this embodiment of the invention 
functions in substantially the same manner as the firs 
first described embodiment. 

In the embodiments of the invention described up to 
this point, it is apparent that with the abrasive disk in 
interlocked driving engagement with the cooperating 
socket structure, the disk is one limit rotary position 
relative to the socket structure and may be rotated a few 
degrees to an opposite rotary limit position at which the 
same locking action occurs. Consequently, to remove a 
worn abrasive disk from the socket structure, the abra 
sive disk must first be counterrotated to an intermediate 
position approximately half way between its two limit 
positions. In the embodiment of the invention shown in 
FIGS. 6, 7, and 8, however, the abrasive disk may be 
released from interlocking driving engagement with the 
socket structure by simply counterrotating the disk to its 
second limit position. 

In FIGS. 6, 7, and 8, the construction is largely similar 
to the previously described construction, as indicated by 
the use of corresponding numerals to indicate correspond 
ing parts. Here again, the socket has a circumferential 
cylindrical wall 34c and is provided with the usual axial 
boss 35c with a circumferential groove 36c of the con 
figuration heretofore described. In this instance, how 
ever, the socket is provided with a sleeve or liner 44c 
which is of cylindrical configuration with six equally 
spaced radially inward triangular projections or teeth 72 
which form six equally spaced peripheral recesses 74. 
Each of the radially inward projections 72 has a Sub 
stantially radial stop face 75 and an opposite inclined 
cam face or shoulder 76. 
The hub structure, generally designated 48c, for Snap 

on engagement with the socket structure shown in FIGS. 
6, 7, and 8, is in the form of a plastic member, prefer 
ably nylon, having six slots which divide the hub struc 
ture into six flexible fingers 55c. As best shown in FIG. 
8, each of the fingers 55c has a substantially radial stop 
face 78 and an oppositely directed inclined shoulder or 
cam face 80. In addition, each flexible finger 55c has 
an inward radial flange or lip 81 to engage the peripheral 
shoulder formed by the circumferential groove 36c. FIG. 
6 shows the hub structure at what may be termed its 
release rotary position or first limit rotary position, at 
which the stop faces 78 of the fingers 55c abut the stop 
faces 75 of the corresponding projections 72. At this 
orientation of the abrasive disk relative to the Socket 
structure, the hub structure 48 of the abrasive disk may 
freely pass into and out of the socket of the socket struc 
ture. FIG. 7 shows the hub structure 48c turned to its 
second rotary limit position in interlocking driving engage 
ment with the socket structure. 
with the socket structure rotating clockwise, as indi 

cated by the arrow 82, the cam shoulders 76 of the six 
radially inward projections 72 press against the cooperat 
ing cam shoulders 80 of the fingers 55c. Here again, 
the driving force transmitted to the hub structure by the 
socket structure has both a circumferential component 
and a radially inward component, the radially inward 
component forcibly holding the fingers 55c against the 
boss 35c, with the cooperating shoulders of the fingers 
and the boss interlocking to hold the hub structure against 
axial withdrawal from the socket. It is apparent that the 
abrasive disk may be oriented for free withdrawal from 
the socket structure by simply reversely rotating the abra 
sive disk from the limit position indicated in FIG. 7 
to the opposite limit position indicated in FIG. 6. 
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One advantage of this embodiment resides in the fact 
that whenever driving rotation of the power actuated 
socket structure is stopped, the inertia of the abrasive 
disk causes the abrasive disk to rotate to its release posi 
tion shown in FIG. 6, and if the abrasive disk is worn 
out, it may be removed without any preliminary manipu 
lation. When power actuation is resumed, the abrasive 
disk automatically lags by inertia to return to its locked 
position. Thus, this embodiment provides a snap-on en 
gagement means which functions like a detent to retain 
the abrasive disk at the release position of the disk. 

In the last embodiment of the invention, shown in 
FIGS. 9 to 11, the socket structure has the usual shank 
84 and carries the usual elastomeric flange 85 to back 
up a replaceable abrasive disk that is generally desig 
nated 86. The socket structure has a circumferential 
wall 88 of hexagonal configuration which defines a hexag 
onal socket 90. In this instance, the bottom of the Socket 
90 is formed by a permanent magnet 92 in the form 
of a heavy disk. The usual axial boss 94 is formed in 
the socket by a suitable fixed pin 95 (FIG. 9) that extends 
through the permanent magnet and has a flange or head 
96 of noncircular configuration. In the construction 
shown, the flange or head 96 is of triangular configura 
tion, as may be seen in FIGS. 10 and 11. 
The cooperating hub structure, generally designated 97, 

for the abrasive disk 86 is a sheet metal stamping with 
a flat transverse end wall 98 that is adapted to lie flat 
against the magnet 92 when the abrasive disk is mounted 
on the hub structure. The sheet metal stamping has a 
peripheral wall 100 of the configuration of a hexagon of 
lesser diameter than the hexagon defined by the socket 90. 

FIG. 10 shows the hub structure 97 at its first or re 
lease rotary position relative to the Surrounding socket 
structure. At this position, the two hexagonal configura 
tions are symmetrical relative to each other. FIG. 11 
shows how the socket structure engages the hub struc 
ture to drive the disk in a clockwise direction indicated 
by the arrow 102. It can be seen in FIG. 11 that each 
of the six inner circumferential faces 104 of the hexagonal 
socket abuts one of the six corners 105 of the hub struc 
ture 97. 
To complete the requirement for effectively interlock 

ing the abrasive disk 86 with the socket structure, the 
end wall 98 of the hub structure is formed with a tri 
angular aperture 106 that closely conforms with the tri 
angular configuration of the flange or head 96 of the boss 
94 and is dimensioned to clear the boss. When the end 
wall 98 of the hub structure lies against the face of the 
permanent magnet 92, as shown in FIG. 9, the end wall 
98 of the hub structure is behind the plane of the flange 
or head 96. It is apparent tht that when the hub 
structure is inserted into the socket structure with the 
parts oriented relative to each other, as shown in FIG. 
10, the triangular aperture 106 of the hub structure free 
ly passes over the triangular flange or head 96; and when 
the hub structure is then rotated relative to the socket 
structure to the position shown in FIG. 11, the end wall 
98 of the hub structure effectively engages the triangular 
flange or head 96 to lock the hub structure against axial 
withdrawal from the socket. Thus, the cooperating shoul 
ders provided by the end wall aperture 106 and the 
triangular flange or head 96 interlock in response to the 
rotation of the hub structure from the first position shown 
in FIG. 10 to the second position shown in FIG. 11. 
The function of the permanent magnet is to lightly re 

tain the abrasive disk on the hub structure when the 
parts are in the release position shown in FIG. 10. Thus, 
when the operator inserts the hub structure into the socket 
with the hub structure at the orientation shown in FIG. 
10, it is not then necessary for the operator to rotate 
the abrasive disk slightly to mechanically interlock the 
abrasive disk with the socket structure. As soon as the 
newly installed abrasive disk at the orientation indicated 
in FIG. 10 is applied to a workpiece, the resulting fric 
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8 
tional load causes the hub structure to rotate automati 
cally to the locking position shown in FIG. 11. 
Our description in specific detail of the selected embodi 

ments of the invention will suggest various changes, sub 
stitutions, and other departures from our disclosure with 
in the spirit and scope of the appended claims. 
We claim: 
1. In an apparatus of the character described, means 

for mounting an abrasive disk on a rotary drive member, 
compriS1ng: 

structure on the drive member having an inner surface 
forming a noncircular socket extending peripherally 
around the drive member socket; 

a noncircular hub structure united with the abrasive 
disk and dimensioned to fit loosely in the socket at a 
first rotary position of the hub structure relative to 
the socket and to bind against the inner surface of 
the Socket at a second relative rotary position for 
rotation of the abrasive disk by the drive member; 
and 

cooperative shoulders on the two structures, respec 
tively, to releasably engage each other in response 
to relative rotation of the hub structure from its first 
position to its second position to prevent withdrawal 
of the hub structure from the socket. 

2. In an apparatus of the character described, means 
for mounting an abrasive disk on a rotary drive member, 
Comprising: 

structure on the drive member having an inner surface 
defining a noncircular socket extending peripherally 
around the drive member; 

a noncircular hub structure united with the abrasive 
disk and dimensioned to fit loosely in the noncircular 
socket at a first rotary position of the hub structure 
relative to the socket and to bind against the inner 
surface of the socket at a second relative rotary posi 
tion for rotation of the abrasive disk by the drive 
member; and 

means responsive to relative rotation of the hub struc 
ture from its first position to its second position to 
positively interlock the hub structure with the socket 
Structure to prevent axial separation of the two 
"StructLireS. 

3. A combination as set forth in claim 2, in which said 
interlocking means comprises fixed shoulders on the two 
structures, respectively, that clear each other at the first 
rotary position and engage each other at the second rotary 
position. 

4. A combination as set forth in claim 3, in which one 
of Said pair of fixed shoulders is formed by the edge of 
a noncircular aperture in one of the two structures and 
the other of said pair of shoulders is formed by a flange 
of noncircular configuration dimensioned to enter said 
aperture at the first rotary position of the hub structure. 

5. In an apparatus of the character described, means 
for mounting an abrasive disk on a rotary drive member, 
comprising: 

'Structure on the drive member and having an inner 
surface forming a noncircular socket and having a 
boss centrally located in the socket and enveloping 
the drive member, the boss having a peripheral 
shoulder facing axially inward of the socket; 

a noncircular hlub structure united with the abrasive 
disk and dimensioned to fit loosely in the noncircular 
Socket at a first rotary position of the hub structure 
relative to the socket and to bind against the inner 
surface of the socket at a second relative rotary posi 
tion for rotation of the abrasive disk by the drive 
member; and 

shoulder means on the hub structure to engage the 
peripheral shoulder in response to rotation of the 
hub structure in the socket from its first position to 
its second position. 

6. In an apparatus of the character described, means 
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for mounting an abrasive disk on a rotary drive member, 
comprising: 

structure on the drive member and having an inner 
surface forming a noncircular socket; 

a noncircular hub structure united with the abrasive 
disk and dimensioned to fit loosely in the socket at a 
first rotary position of the hub structure relative to 
the socket and to bind against the inner surface of the 
socket at a second relative rotary position for rota 
tion of the abrasive disk by the drive member; and 

yielding means incorporated in the hub structure to 
interlock with the socket means in a positive manner 
in yielding response to the binding action between 
the hub structure and the socket structure to prevent 
axial separation thereof. 

7. A combination as set forth in claim 6, in which the 
socket is formed with an axial boss and a portion of the 
hub structure is resiliently yieldable and is shaped and 
dimensioned to enclose the boss, 

said boss having axially inwardly facing shoulder means 
and said portion of the hub structure having an op 
positely facing shoulder means, said yieldable por 
tion being biased to urge said opposite shoulder 
means radially inward into engagement with said in 
wardly facing shoulder means, said yieldable portion 
of the hub structure being positioned for confinement 
against the axial boss by said binding action. 

8. In an apparatus of the character described, means 
for mounting an abrasive disk on a rotary drive member, 
compr1S1ng: 

structure forming a socket on the drive member, the 
Socket having at least one inner peripheral recess; 

a hub structure united with the abrasive disk to fit into 
the socket, said hub structure having a radial pro 
jection to fit into the recess to prevent relative rota 
tion between the two structures; and 

cooperating shoulders on the two structures, respec 
tively, positioned radially inwardly away from said 
recess and said projection, respectively, to releasably 
engage each other in response to rotation of the hub 
structure from its first position to its second position, 
thereby to prevent withdrawal of the hub structure 
from the socket. 

9. In an apparatus of the character described, means 
for mounting an abrasive disk on a rotary drive member, 
comprising: 

structure forming a socket on the drive member, the 
socket having at least one inner peripheral recess; 

a boss in said socket having a first shoulder facing 
axially radially inward of the socket; and 

a hub structure united with the abrasive disk and di 
mensioned to fit into said socket around said boss, 

said hub structure having a yielding portion shaped and 
dimensioned to project into said inner peripheral re 
cess to abut the surface of the recess with a binding 
action to cause the abrasive disk to rotate with the 
drive member, 

said yielding portion being formed with a second shoul 
der to engage said first shoulder to prevent with 
drawal of the hub structure from the socket, said 
recess being shaped and dimensioned to cam said 
yielding portion inward in response to the binding 
action to lock said second shoulder in engagement 
with the first shoulder. 

10. In an apparatus of the character described, means 
for mounting an abrasive disk on a rotary drive member, 
comprising: 

structure on said drive member forming a socket having 
a plurality of radially inward projections; 

a boss in said socket having peripheral shoulder means 
facing axially inward of the socket; 

a resilient hub structure united with said disk and 
shaped with a plurality of radially outward projec 
tions, said hub structure being dimensioned to fit into 
said socket around said boss with its outward pro 
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jections meshing with the inward projections of the 
socket, said projections being shaped for cooperative 
cam action to flex the hub structure radially inward in 
response to the resistance of the hub structure to rota 
tion by the socket structure; and 

shoulder means on the hub structure to engage said 
shoulder means of the boss in response to the radial 
ly inward flexure of the hub structure to interlock 
the two structures against axial separation. 

11. A combination as set forth in claim 10, in which 
said hub structure is divided into a plurality of flexible 
segments. 

12. A combination as set forth in claim 11, in which 
each of said flexible segments includes one of said outward 
projections and also a portion of the shoulder means of 
the hub structure. 

13. In an apparatus of the character described, means 
for mounting an abrasive disk on a rotary drive member, 
comprising: 

a first structure on said drive member forming a socket 
having at least one radially inward projection, said 
projection having a first stop surface facing in a first 
circumferential direction and having a first cam 
shoulder facing in the second opposite circumferen 
tial direction; 

a second structure to fit into said socket, said second 
structure being radially inwardly yieldable and hav 
ing a radially outward projection to cooperate with 
said inward projection, said outward projection hav 
ing a second stop surface facing in the second cir 
cumferential direction to abut said first stop surface 
at a first rotary position of the hub structure relative 
to the socket structure, 

said inward projection having a second cam surface 
facing in the first circumferential direction to co 
operate with said first cam surface for rotation of the 
second structure by the first structure and for cam 
action to force the second structure to yield radially 
inwardly in response to the resistance of the second 
structure to rotation by the socket structure; and 

shoulder means on the two structures, respectively, to 
engage each other in response to the radially inward 
ly yielding action of the hub structure to interlock 
the two structures against axial separation. 

14. A combination as set forth in claim 13, in which 
said socket is annular with two radially spaced circum 
ferential walls and in which one of said shoulder means 
is on the inner of the two walls of the socket. 

15. In an apparatus of the character described, means 
for mounting an abrasive disk on a rotary drive member, 
comprising: 

structure on said drive member forming a noncircular 
socket; 

a noncircular hlub structure united with said abrasive 
disk and dimensioned to fit loosely in the socket at 
a first rotary position of the hub structure relative to 
the socket and to bind against the inner surface of 
the socket at a second relative rotary position for 
rotation of the abrasive disk by the drive member; 

means responsive to relative rotation of the hub struc 
ture from its first position to its second position to 
positively interlock the hub structure with the socket 
structure to prevent axial separation of the two struc 
tures; and 

a magnet on one of said two structures to yieldingly 
hold the two structures together by magnetic attrac 
tion when the hub structure is in the first relative 
rotary position. 

16. A combination as set forth in claim 15, in which 
the socket is formed by the edge of a noncircular aper 
ture in one of the two structures and the noncircular hub 
structure is provided with a flange of noncircular configu 
ration dimensioned to enter said aperture at said first 
rotary position of the hub structure. 

17. In an apparatus of the character described, means 



26,552 
11 

for mounting an abrasive disk on a rotary drive member, 
comprising: 

a first structure on the drive member; 
a second structure united with the abrasive disk for co 

operation with said first structure; 
means responsive to mating of the two structures by 

relative axial movement to yieldingly interengage the 
two structures with a snap action, thereby to yield 
ingly resist axial separation of the two structures; 
and 

means responsive to relative rotation between the two 
structures in one rotary direction to interlock the two 
structures for rotation of the second structure by the 
first structure in the rotary direction. 
18. In an apparatus of the character described, means 

for mounting an abrasive disk on a rotary drive member, 
comprising: 

a first structure on the drive member; 
a second structure united with the abrasive disk for co 

operation with said first structure; 
means responsive to mating of the two structures by 

relative axial movement to yieldingly interengage 
the two structures with a snap action, thereby to yield 
ingly resist axial separation of the two structures; 
and 

means responsive to relative rotation between the two 
structures in one direction to interlock the two struc 
tures for rotation of the second structure by the first 
structure in the one rotary direction and to further 
interlock the two structures in a positive manner to 
prevent axial separation of the two structures. 

19. In an apparatus of the character described, means 
for mounting an abrasive disk on a rotary drive member, 
comprising: 

structure on the drive member having an inner sur 
face which defines a noncircular socket extending 
peripherally around the drive member; 

a noncircular hub structure united with the abrasive 
disk and dimensioned relative to the noncircular 
socket to fit loosely in the socket at a first rotary 
position of the hub structure relative to the socket 
and to bind against the inner surface of the socket 
at a second relative rotary position for rotation of 
the abrasive disk by the drive member; and 

cooperative disposed shoulders on the two structures, 
respectively, radially within the noncircular socket 
to releasably engage each other in response to rel 
ative rotation of the hub structure from its first 
position to its second position to prevent withdrawal 
of the hub structure from the socket, at least one 
of said socket and said hub structure being of gen 
erally multi-sided to define at least one projection 
and the other of said socket and hub structure be 
ing of a configuration to engage the projection con 
figuration. 

20. In an apparatus of the character described, means 
for mounting an abrasive disk on a rotary drive mem 
ber, comprising: 

structure on the drive member forming a noncircular 
socket; 

a noncircular hub structure united with the abrasive 
disk and dimensioned to fit loosely in the socket 
at a first rotary position of the hub structure rela 
tive to the socket and to bind against the inner sur 
face of the socket at a second relative rotary posi 
tion for rotation of the abrasive disk by the drive 
member; and 

cooperative shoulders on the two structures, respective 
ly, to releasably engage each other in response to 
relative rotation of the hub structure from its first 
position to its second position to prevent withdrawal 
of the hub structure from the socket, at least one 
of said socket and said hub structure being of gen 
erally oval configuration, 

21. In an apparatus for of the character described, 

12 
means for mounting an abrasive disk member on a ro 
tary drive member, comprising: 

a first structure on said drive member for rotation 
with the drive member and forming a boss with 

5 an axially inwardly facing peripheral shoulder; 
a Second structure united with the abrasive disk to 

enclose said boss and releasably engage said periph 
eral shoulder to resist axial separation of the two 
structures, the second structure being provided with 

O at least one radial projection; and 
means on said first structure and positioned radially 
of said boss and responsive to the rotation of the 
drive member to engage the radial projection of 
said second structure and cause the second struc 

5 ture to rotate with the socket structure. 
22. In an apparatus of the character described, means 

for mounting an abrasive disk member on a rotary drive 
member, comprising: 

a first structure on said drive member for rotation 
20 with the drive member and forming a circular axial 

boss having a peripheral inwardly facing shoulder; 
a second structure united with the abrasive disk to 
embrace the boss, said second structure being re 
silient and being formed with radially inward shoul 

25 der means to engage said peripheral shoulder with 
snap action to resist axial separation of the two 
structures; 

means on said first structure to releasably confine said 
second structure against said boss to lock said shoul 

30 der means in engagement with said peripheral shoul 
der; and 

cooperative means on the two structures, respectively, 
defining a radial projection on one of the struc 
tures and means engaging the radial projection on 

35 the other structure upon rotation of the drive mem 
ber for providing a binding relationship to cause 
said second structure to rotate with the first struc 
ture. 

23. In an apparatus of the character described, means 
40 for mounting an abrasive disk member on a rotary drive 

member, comprising: 
structure on said drive member forming a socket with 

two radially spaced circumferential walls, the inner 
wall of the socket being formed with a peripheral 

45 shoulder facing axially inward; 
a radially flexible hub structure united with said 

abrasive disk and dimensioned to enter said socket, 
said hub structure being formed with radially inward 
shoulder means and being biased for engagement 

50 of said shoulder means with said peripheral shoul 
der to resist axial separation of the two structures, 
said hub structure being further provided with at 
least one projection spaced radially outwardly from 
the shoulder means; 

55 means on said socket structure to releasably confine 
said flexible hub structure against said inner wall 
to lock said shoulder means in engagement with 
said peripheral shoulder; and 

cooperative means on the two structures respectively 
60 for mutual abutment to cause said hub structure 

to rotate with the socket structure, said cooperative 
means including at least one radial projection on 
one of the structures with the radial projection be 
ing disposed radially outwardly from the shoulder 

65 means on the hub structure and the releasably con 
fining means on the socket structure, said cooper 
ative means further including means on the other 
structure for engaging the radial projection upon a 
rotation of the drive member. 

70 24. In an apparatus of the character described, means 
for mounting an abrasive disk member on a rotary drive 
member, comprising: 

a first structure on the drive member forming an 
axial boss with an inwardly facing peripheral shoul 

75 der; 
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second flexible hub structure united with the 
abrasive disk to releasably embrace said boss in 
engagement with said peripheral shoulder to re 
sist axial separation of the two structures, said hub 
structure being divided into flexible segments sep 
arated by radial spaces; 

means on said first structure to releasably confine said 
segments of the hub structure against said boss to 
lock the segments in engagement with said periph 
eral shoulder; and 

means to interlock the two structures against relative 
rotation to cause the first structure to rotate the 
abrasive disk. 

25. In an apparatus of the character described, means 
for mounting an abrasive disk member on a rotary 
drive member having an inner wall, comprising: 

structure on said drive member forming a socket 
with two radially spaced circumferential walls, 
the inner wall of the socket being formed with a 
peripheral shoulder facing axially inward; 

a radially flexible hub structure united with said 
abrasive disk and dimensioned to enter said socket, 
said hub structure being formed with radially in 
ward shoulder means and being biased for engage 
ment of said shoulder means with said peripheral 
shoulder to resist axial separation of the two struc 
tures; 

means on said socket structure to releasably confine 
said flexible hub structure against said inner wall to 
lock said shoulder means in engagement with said 
peripheral shoulder; and 

cooperative means on the two structures respectively 
for mutual abutment to cause said hub structure to 
rotate with the socket structure, said confining means 
being retractable axially with the socket structure 
to release said hub structure. 

26. In combination for use with a rotary drive member 
having on the drive member structure which forms a 
socket with at least one inner peripheral recess and with 
a boss having a first shoulder facing radially inward of 
the socket: 
an abrasive disc, 
a hub structure united with the abrasive disk and di 

mensioned to fit into the socket around the boss, 
the hub structure having a yielding portion shaped and 

dimensioned to project into the inner peripheral recess 
to abut the surface of the recess with a binding action 
to cause the abrasive disk to rotate with the drive 
member, 

the yielding portion being formed with a radially in 
wardly extending shoulder to engage the first shoulder 
to prevent withdrawal of the hub structure from the 
socket, the yielding portion being shaped and dimen 
sioned relative to the recess to become cammed radi 
ally inward in response to the binding action to lock 
the radially inwardly extending shoulder in engage 
ment with the first shoulder. 

27. In combination for use with a rotary drive member 
having on the drive member structure forming a socket 
with a plurality of radially inward projections and with a 
boss having peripheral shoulder means facing axially 
inward of the socket: 
an abrasive disk; 
a resilient hub structure united with the disk and shaped 

with a plurality of radially outward projections, the 
hub structure being dimensioned to fit into the socket 
around the boss with its outward projections meshing 
with the inward projections of the socket, the pro 
jections being shaped for cooperative can action with 
the radially inward projections of the socket to flex 
the hub structure radially inward in response to the 
resistance of the hub structure to rotation by the 
socket structure and 

radially inwardly extending shoulder means on the hub 
structure to engage the shoulder means of the boss 
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14 
in response to the radially inward flexure of the hub 
structure to interlock the two structures against axial 
separation. 

28. The combination set forth in claim 27 wherein the 
hub structure is divided into a plurality of flexible seg 
ments and wherein each of the flexible segments includes 
one of the outward projections and also a portion of the 
shoulder means of the hub structure. 

29. In an apparatus of the character described, means 
for mounting an abrasive disk member on a rotary drive 
member, comprising: 

structure on said drive member forming a socket with 
two radially spaced circumferential walls, the inner 
wall of the socket being formed with a peripheral 
shoulder facing axially inward; 

a radially flexible hub structure united with said abra 
sive disk and dimensioned to enter said socket, said 
hub structure being formed with radially inward 
shoulder means and being biased for engagement of 
said shoulder means with said peripheral shoulder to 
resist axial separation of the two structures, 

means on said socket structure to releasably confine 
said flexible hub structure against said inner wall to 
lock said shoulder means in engagement with with 
said peripheral shoulder; and 

cooperative means on the two structures respectively for 
mutual abutment to cause said hub structure to ro 
tate with the socket structure, said cooperative means 
including at least one radial projection on one of the 
structures with the radial projection on said one of 
the structures being disposed radially outwardly from 
the shoulder means on the hub structure and the 
releasably confining means on the socket structure, 
said cooperative means further including means on 
the other structure for engaging the radial projection 
on said one of the structures upon a rotation of the 
drive member to obtain a rotation of the hub struc 
ture with the drive member. 

30. In combination for providing an abrasive action; 
layer means having a first surface with properties of 

providing an abrasive action, and 
a hub structure attached to the layer means, the hub 

structure being made from a resilient material and 
having a hollow central configuration defined by a 
plurality of spaced fingers and slots between adjacent 
fingers to define the spacings between the fingers and 
provide for a resilience of the fingers, each of the 
finger having first and second opposite sides, there 
being a particular distance between diametrically 
opposite fingers in the plurality, the first sides of the 
fingers having camming surfaces with a progressively 
changing distance between such camming surfaces 
and the corresponding camming surfaces on the dia 
metrically opposite fingers to produce a change in 
the distance between the camming surfaces on the 
diametrically opposite fingers in accordance with a 
force imposed on the canning surfaces of the fingers 
and in accordance with the resilience of the fingers. 

31. The combination set forth in claim 30 wherein 
each of the second sides of the fingers has a configuration 
defining a substantially constant distance from the second 
side of the diametrically opposite finger. 

32. In combination for providing an abrasive action 
layer means having a first surface with properties of 

providing an abrasive action, and 
a hub structure attached to the layer means and defining 
an annular configuration, the hub structure being 
defined by a plurality of fingers separated from one 
another by slots, the fingers being made from a resil 
ient material and having first and second opposite 
sides, each of the first sides on the fingers having 
radially inclined surfaces to provide a camming action 
for obtaining a displacement of the fingers in accord 
ance with the resiliency of the fingers and in accord 
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ance with the forces imposed on the camming sur 
faces of the fingers. 

33. The combination set forth in claim 32 wherein 
each of the second sides of the fingers has an equal dis 
tance from the second sides of the opposite fingers and 
each of the second sides of the fingers has a retaining 
portion of relieved configuration. 

34. In combination for providing an abrasive action; 
a first disk having a first surface with properties of 

providing an abrasive action and having a second 
surface and having an axis, 

a second disk constituting a backing member for the 
first disk, the second disk having first and second sur 
faces and having an axis, the first surface of the 
second disk being attached to the second surface 
of the first disk with a coincidence between the 
axes of the first and second disks, 

a hub structure having a first portion of disk-like cont 
figuration defined by an axis, the first portion of the 
hub structure being attached to the first and second 
disks with a coincidence between the axis of the first 
portion of the hub structure and the axes of the first 
and second disks, the first portion of the hub struc 
ture being attached to the first and second disks at 
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a position between the second surface of the first 25 
disk and the first surface of the second disk, 

the hub structure having a second portion disposed in 
substantially perpendicular relationship to the first 
portion and defined by a plurality of fingers sepa 
rated from one another by slots defining the fingers, 
the fingers being made from a resilient material and 
having first and second opposite sides, the fingers ex 
fending in an annular direction, the first sides having 
first canning surfaces of radially inclined configura 
tion to provide a progressive pivotal displacement of 
the fingers in accordance with the resilience of the 
fingers and the imposition of a force on the camming 
surfaces at progressive positions along the radially 
inclined configurations of the camming surfaces. 

35. The combination set forth in clain 36 wherein each 
of the second surfaces of the fingers has an annular con 
figuration at a particular radius from the axes of the 
disks and the first portion of the hub structure and each 
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of the surfaces has an annular retaining portion of re 
lieved configuration. 

36. In combination for providing an abrasive action; 
disk-like layer means having a surface with properties 

of providing an abrasive action and having a particu 
ticular axis, and 

a hub structure made from a resilient material, the hub 
structure having a first portion attached to the disk 
like layer means in flush relationship with the layer 
means, the hub structure being attached to the layer 
means on the particular axis of the layer means, the 
hub structure having a second portion extending in 
tegrally from the first portion in substantially per 
peridicular relationship to the first portion, the sec 
ond portion being defined by a plurality of spaced 
fingers extending in an arcuate relationship to the 
particular axis and separated by slots to define the 
fingers and to provide for a resiliency of the walls 
in a radial direction, each of the fingers having first 
and second opposite sides, each of the first sides 
having an arcuate configuration relative to the par 
ticular axis with a retaining portion of relieved con 
figuration in the arcuate direction, each of the sec 
ond sides of the fingers having a canning surface of 
inclined configuration relative to the particular axis. 

37. The combination set forth in claim 36 wherein the 
canning surface of each wall progressively increases in 
radius with progressive displacements in the arcuate di 
rection. 
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