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The inv
de51gned J‘
whereini the D
of a rotary drive shaf.t to a ot y er
tachment.” Thls 3

portant advantages
1;1 and more perf. t

Y 4 g . opera, 1on, pe;'mlttmg :?
larger area of. contact between the abrasive mate-
rial and the work and enabling the use of lower
rotating speeds; .and.cushioning, the transmission
of vibration and shock .to .the
reduemg operator fa .

Another .object of.the. pxese,nt invention .is .to
provide a coupling of .the character described,
which -is _.cgmpgs.ed of 2 minitoum number of
sturdily :formed parts designed.for easy.assembly
info a unit .possessing high strength and .wear
characteristics..and ;being of minimum 'size and
weight for convement manual.support and . ma-
nipulation.

‘The invention possesses.other objects and fea-
tures.of advantage, sothe.of which, with the.fore-
going, .will: be.set.£orth: in.the following descrip-~
tions.of the preferred form of.the invention which
is illustrated in.the.drawing . accompanying ‘and
forming part .of .the” §pecification. It is to be
understood, however, that variations.in the show-
ing .made by the said dfawing dand .describtion
may be adapted. within the scope of $he mventlon
as.set forth in the clajms. = =

‘Referring. to 'said drawing:

Figure-1:s. a cross-sectional view of a couphng'

constructed . in accordarnice with . the presenf, ifi-
vention,.taken along:.its longitudingl axis gmd
showing fhe. coupling. in’.connécted position-to a

hand drill motor.and. a_grinding stone, the cou-.
pling bemg ﬂlustz:atgd in .a- stressed condition

&.normal operating load.

" oss;s,egtignal :view. of. the cou~

pling 28 ﬂlus rated. dn -Figure 1.-hut shown 4n a
no-load condition.

_operato,r, thereby .

(CL §4—11)
Figure 3 is a cross-sectlonal view of the cou-
pling as ﬂlu yrate in e 1, but shown Ander

.

attachmem: l'l

ormed with con-
fron ng‘faces I8 and l9 symmetncal to.the com~

1) a_ces 1s a, Ead 3] o;f reslhent dlstort-
able m terjal navmg ODbposite s;des 22 and 23
clamped 10 .the faces 18 and 19 by means of a
surrounding casing 24 appropriately secured to
the sections {1 and 12 so as Lo permit relative dis~
pla ement . between _the sections. As an impor-
tant feature of the nresent .invention; the sec-
tlons M, 12 and casing 224 cooperate to-define s
chamber for Ahe pad 21 of somewhat-larger
volume Jthan the pad so0 as to provide a clearance
between the.pad and the surrounding parts-into
wh;ch tl_le pad.may be resiliently disterted when
under lo conditions. .Of further importance is
o-action of such clearance and the size and
reg;stance to distortion of the pad, so that the
amount of the clearance will limit the distortion
af th,e -pad and thereby. limit the extent of rela-
tive displacement permitted the séctions.

To efigctuate the above operation, the pad is
preferably .constructed of a material having 'a
degree of softness and resistance to distortionbut
being substantially incompressible. Rubber dn
varying desrees of hardness:is quite suitable for
this purpose, as.well as various synthetic rubbers.
The degree of hardness or elasticity of the mates
rial is:not critical and may %e selected AQver 3
relatively wide range for .Jbest adaptation to
various .conditions met in grinding operations.
Likewise the inifial ¢ompression .or preloading of
the pad.ds not criticdl, it-being sufficierit that the
pad be placed firmly under such a preload 'so as
to constantly and. firmly urge the ‘sectians -into
Q@rallellsm, qs ulustrated in the drawings.

me fypes.of rubber no special adherence
he 3 of pad and the
the
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~In,.the cohstriétion ‘above déséribed; the cou-
plinig ‘provides 'z resilient "cushion ‘Betiden’ “thHe

56 drive shaft and the grinder attachment wherein



limited resilient, torsional, axial and angular dis-
placement is permitted between the sections up
to the automatic stop provided by the filling of
the aforementioned clearance by the distortion
of the pad. The type and character of resilient
displacement between the sections provided in the
present coupling affords the many advantages in
use hereinabove noted. In grinding, waste and
grit from the stone and from the surface being
ground, builds up between the stone and the sur-
face. Where the grinding stone is rigidly con-
nected to the drive shaft, grinding operations
must be frequently halted, in order to remove the
accumulation of this waste and grit, as other-

wise it will cause a scoring and premature break- 1

ing of the stone and gouging of the work. With
the use of the present coupling, the grinding
stone may move momentarly away from the
work, as the waste and grit builds up, so as to
free itself and the work from any such accumiu-
lation of waste and grit. In this manner the
stone will be constantly self-cleaning and thereby
prevent scoring -or breaking of the stone and
damage to the work as well as constantly bring-
ing tresh, sharp grit portions into grinding en-
gagement with the work. Some of the results
from the foregoing are, as above noted, improved
precision and nnish of the work; longer stone life
with less frequent dressing ot the stone; substan-
tially increased speed and efficiency of grinding
operations, and permitting lower grinding speeds
and cushioning the normal vibration present in
the grinding operations and thereby lessening
operator fatigue. 7The co-action of the parts also
permits the bringing of much larger abrasive
areas into contact with the work and a much
neavier loading of the grinding attachment than
where a solid or rigid connection is used. In
this connection it will be noted that the use of
the resilient distortion of the pad as an aubo-
matic stop or limit to relative displacement be-
tween the sections provides a resistance to such
displacement which increases as the stop is ap-
proached. Hence the greater the loading of the
tool, the greater the etfort of the pad to cause
a freeing up of the accumulation of waste and
grit in the grinding zone, making it virtually im-
possible to contamn any substantial accumulation
of such material in the grinding zone where dam-
age to the stone and the work may occur.

In the form of the device illustrated in the
accompanying drawing, the sections (i and 12

o
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are of disk shape, having enlarged center hub -

portions 26 and 21 formed with. axial threaded
bores providing the fastening means |3 and 14
above referred to. As here shown, the drive shaft
{6 is provided with a threaded end portion 28,
which may be inserted into the bore (3, and a
shoulder or collar 29 engageable with the end of
the hub 26 for limiting such insertion and secur-
ing the section 1t and shaft 16 for joint rotation.
Similarly, the grinding stone (7 here illustrated

G0

is provided with a centrally arranged, threaded

sleeve 31, engaged with a threaded adapter 32
also threaded into the bore i4, the stone and sec-
tion 12 being spaced apart by a collar or flange
33 on the adapter, through which rotational force
is transmitted from the section to the stone.
sections surrounding the hubs.-may be of flat,
disk-like form, as illustrated, and of a thickness
consistent with the required strength. - The con-
fronting faces 18 and (9 of the sections may be
flat, as illustrated, although other forms syms-
metrical to the axis of rotation and suitable for
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interlocked engagement with the opposite sides 22
and 23 of the pad may be used.

The casing 24 is here of tubular form having

an inturned flange 34 formed at one end for re-
taining within the casing a peripheral shoulder
36 formed on the section {2 and, as will be noted
from the drawing and of importance in the oper-
ation of the device, the section 12 and its shoul-
der 86 are of smaller diameter than the casing
24 and its flange 34, so as to provide a sufficient
clearance therebetween to permit a tilting of the
section 12 within the casing as well as a free axial
and rotational displacement of the section in the
casing. As a further feature of the present con-
struction, the opposite end of the casing 24 is
formed with & reduced section: 37, which is
crimped or swaged over the periphery of section
11 so as to secure the pad 21 and section i1 firmly
within the casing with a desired amount of initial
compression of the pad. This type of assembly
has several advantages in effecting reduction in
waste, assuring concentricity of parts and dy-
namic balance and a precise preloading of the pad
in a desired amount.
- The arorementioned clearance for the pad is
here provided-in part by forming the pad with
a circular periphery 38 of somewhat smaller di-
ameter than the internal diameter of the cas-
ing so as to provide an annular space 39 there-
between, in. which the pad may distort while
resiliently resisting relative displacement of the
sections 11 and (2, including torsional displace-
ment due to loading, axial displacement caused
by forcing the stone (1 against the work, and
ahgular displacement of the axis of the stone
and drive shaft, as may be caused by shifting of
the manual support for the hand-held drill motor
4{, here shown for driving the shaft {6. As
will be understood, the initial and subsequent
compression of the pad provides an automatic
self-restoring and self-aligning action of the sec-
tions functioning always to bring the sections i1
and 12 into their original axially aligned posi-
tions. :

‘While the pad 2i may be of solid disk-shaped
form, greater resilient action of the character de-
scribed may be obtained by forming the pad in
the shape of an annulus with a cconcentrically
arranged hollow core defined by an internal wall
42, which cooperates with internally spaced, con-
centrie, cylindrical bosses 43 and 44 extending
axially from the opposite faces i8 and 18 of the
sections to provide a second clearance space
46. As may be seen from the drawing, the bosses
43 and 44 are preferably of an equal diameter
somewhat less than the internal diameteér of
wall 42, so as to provide the annular space 46
therebetween, into which the ihternal portion of
the pad may distort, while resiliently resisting
relative displacement of the sections. - ’

The clearances 39 and 48 betweéen the pad and
the casing and bosses are here proportioned so
that the distorted portions of the pad will en-
gage the casing and bosses at’approximately the
same time, whereby these parts co-act to joint-
1y limit the further distortion of ‘the -pad and
the relative displacement-of the sections.  Also
the lengths of the bosses 43 and 44 are so pro-
portioned as to provide a space 47 between their
confronting faces 48 and 49 which progressive-
1y closes during relative displacement of the sec-
tions, whereby these confronting faces are
brought into abutment upon engagement of the
core wall 42 of the pad with the bosses. As will
be seen in Figure 3, this co-action provides a
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gontinuous smooth surface over fhe -combined

to the pad is fﬁrﬁh&; elsmmai'«ed Ey mé
ef the bosses 44 somewgla»j: stwrtgr gx;ally tha,n

mimu&lly supported ha;l}d dg;;l »mator 8
tapered grinding stone-{7 of the fype used ior
grinding @ valve .seat 54 in which combination

the couphng is particularly useful, other types
of drives and srinder attachments may he used.
For example, the coupling may be msed in any
power grmdmg set-up either of stationary or
portable mounting, such as 47he hand-held motor
as -shews, -or -a fexible cable dnve or 'the
The coupling is particularly adapted for use- wzth
almost any abrasive type grinder attachment and
is well suited for use with sand paper or emery
" covered disks of either the flexible or rigid back-
ing type.. The coupling works very well with
abrasive disks which are rigidly backed, due to
the resilient flexibility provided by the coupling,
and in such applications promotes increased ef-
ficiency while preventing danger of the disk
digging into the surface being sanded or other-
wise abrasively finished.

I claim:

1. A coupling of the character described com-
prising, a pair of sections mounted with opposite
sides in confronting relation and concentric to a
common axis, said sections having hub portions
formed for securing to a drive shaft and a grinder
attachment respectively and being formed with
concentric cylindrical bosses extending in an
axial direction from said faces, a pad of resiliently
distortable material having opposite sides engaged
with said faces and formed with a hollow core
receiving concentrically therein said cylindrical
bosses, means clamping said faces against said
pad sides to place said pad under initial resilient
compression and permitting relative rotational
displacement of said sections, the inside wall of
said core being spaced by a predetermined clear-
ance from said bosses, said pad being distortable
at said core into said clearance to permit relative
displacement of said sections, and said bosses
functioning to engage said pad core wall to limit
the distortion thereat and the extent of relative
displacement of said sections.

2. A coupling of the character described com-
prising; a pad of resiliently distortable material
having opposed substantially parallel sides and a
hollow core defined by an internal substantially
cylindrical wall, a pair of disk-shaped sections
having opposed confronting faces mounted
against said pad sides, said sections having hub
portions formed for securing to a drive shaft and
a grinder attachment respectively and being
formed with concentric cylindrical bosses of equal
diameter extending axially from said faces and
into said core from the opposite sides thereof,
means clamping said faces against said pad sides
to place said pad under initial compression and
permitting relative rotational displacement . of
said sections, said means providing a predefer-
_ mined spacing between the confronting end por-
tions of said bosses, the diameter of said core wall
peing greater by a predetermined ¢learance than
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the outside diameter.of saad‘boss@s. said pad being
distortable at said core into said clearance $o per-
mit relative rotational displacement andaxial ap-
breoach .of said sgctions, :said bosses functioning
to engage said gore wall .and o abut at said end
portiens de limit the distortion of said pad and
the -extent of g:elab:'uve displacement of said
seetions.

3. In a couplmg of th,e character descrmed
& Pairof sections formed with co-axial means for
securing a grind shaft and a grinder attachment
respectively, said faces heing formed with .con-
frenting faces symmetrical to the common axis
of said means and having eoncentrie eylindrieal
hosses extending in -an axial direction from said
faces, :an annular pad of resiliently distertable
material having opposite sides .and a substan-
tially -circular periphery :and a concentrie hol=-
low :core, said pad being mounted befween said
seetions coneentrically -to:said axis with said pad
sides engaged by said faces.and-with the pad wall
defining said core surrounding in spaced rela-
tion said cylindrical ‘bosses to provide a clear-
ance therebetween, a casing having a substan-
tially cylindrical internal wall surrounding said
pad periphery in predetermined spaced relation
thereto to provide clearance therebetween, said
casing wall and said bosses cooperating with said
faces to define an annular chamber containing
said pad and having a volume exceeding the
volume of said pad by the amount of said clear-
ances, said pad being distortable at its periphery
and at its core into said clearances to permit
while resiliently resisting relative displacement
of said sections, said wall and said bosses func-
tioning to engage said pad periphery and core
respectively to limit the distortion thereat and
the extent of relative displacement of said sec-
tions.

4. In a coupling of the character described, a
pair of sections formed with co-axial means for
securing a grind shaft and a grinder attachment
respectively, said faces being formed with con-
fronting faces symmetrical to the common axis
of said means and having concentric cylindrical
bosses extending in an axial direction from said
faces, an annular pad of resiliently distortable
material having opposite sides and a substan-
tially circular periphery and a concentric hollow
core, said pad being mounted between said sec-
tions concentrically to said axis with said pad
sides engaged by said faces and with the pad
wall defining said core surrounding in spaced re-
Iation said cylindrical bosses to provide a clear-
ance therebetween, a casing having a substan-
tially eylindrical internal wall surrounding said
pad periphery in concentrically spaced relation
thereto to provide a clearance thereat, said
bosses and said casing wall cooperating with said
faces to define an annular chamber containing -
said pad and having a volume greater than the
volume of said pad by the amount of said clear-
ances, said pad being distortable at its periphery
and at its core into said clearances to permit
while resiliently resisting relative displacement
of said sections, securing said casing to said sec-
tions and clamping said faces against said pad
sides to place said pad under initial compression
and permitting relative displacement of said sec-
tions, said last named means providing a pre-
determined spacing between the confronting end
portions of said bosses, said bosses and said cas-
ing wall functioning to engage said pad core
wall and periphery respectively and said boss end
portions functioning to abut to limit the distor-
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tion of said pad, and the extent ot relative dis-
placement of said sections.

5. In a coupling of the character described, a
generally cylindrical annular pad of resiliently
distortable material having opposed substan-
tially parallel sides and a hollow core defined
by an internal substantially cylindrical wall, a
pair of disk-shaped sections having opposed con-

fronting faces abutting said pad sides, said sec--

tions. having hub- portions formed for securing
to a drive shaft and a grinder attachment re-
spectively and being formed with concentric cy-
lindrical bosses of equal diameter extending ax-
ially from said faces and into said pad core, a
tubular casing mounted in encircling concentric
relation about said pad and said sections and
having. an inturned flange at one end adapted
to engage the outer side of one of said sections
for securing said sections against withdrawal
therefrom, the other eénd of said casing being
formed in crimped engagement with the other
of said sections for securing said casing thereto,
with said pad clamped between said faces under
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a predetermined degree of initial compression,
the inside and outside diameters of said pad be-
ing ‘of dimensions providing annular clearances
between said pad and said bosses and casing re-
spectively, and means preventing slippage of
said pad sides relative to their abutting section
faces, said last named means cooperating with
the resilience of said pad to distort said pad
at its periphery and at its core into said clear-
ances to permit while resiliently resisting rela-
tive displacement of said sections, said wall and
said bosses. functioning to engage said pad pe-
riphery and core respectively to limit the dis-
tortion thereat and the extent of relative dis-
placement of said sections.

. WILLIAM J. HIGERT.
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