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ABSTRACT OF THE DISCLOSURE

An abrasive cone assembly comprising a mandrel and
an expendable cone tip. The rotary driving connection
between the elements includes complementary projecting
and recessed portion allowing a closed coupled connec-
tion therebetween, and features a projecting pin on the
mandrel providing elongated central bearing support in
the cone.

BACKGROUND OF THE INVENTION

This invention relates to abrasive cone assemblies and
in particular to means for mounting a replaceable abrasive
cone member to a work tool or mandrel.

Devices of the class described are mounted in rotary
power tools and perform chamfering and like operations
in connection with drilled holes. The mandrel is a perma-
nent or continuing part of the assembly and is adapted to
be held in a tool chuck. The abrasive cone member com-
prises a moldable body having a covering of abrasive
cloth. It is joined to the mandrel for unison rotation but
is preferably made separable therefrom for ease of replace-
ment, In use, the abrasive cloth becomes worn and it is
the usual practice to consider the cone member including
the body and abrasive covering to be expendable. In this
manner the working surface of an abrasive cone assembly
can be renewed at less cost and with less trouble than
were the entire assembly including the mandrel to be re-
placed. A superficially worn cone member is detached
bodily from the mandrel and replaced by a new member
from a supply of pre-assembled units. When recovery or
salvage is economically feasible, worn abrasive coverings
are stripped from discarded cone members and the molded
bodies being thus made available for reuse. The general
application of abrasive cone assemblies is one in which
continuing use of a tool involves frequent replacement of
the cone tips. Speed and ease of attaching and detaching
of the cone tips accordingly are factors of importance,
as are reliability and the defining and maintaining of a
precise, axial disposition of the cone tip relatively to the
mandrel. Low cost is of course an important objective in
view of the included concept of expendability. In the
prior art these objectives have been only inconsistently or
in part realized. For example, it has been known to pro-
vide a threaded connection between the mandrel and cone
tip. This makes for a secure connection but is costly and
replacement cannot be described as quick and easy. De-
signs of greater attachment and detachment facility have
been susceptible to twisting and distorting forces and are
not securely mounted or tend to become misaligned in
use.

SUMMARY

In accordance with the present invention, an abrasive
cone assembly achieves ends desirable in a device of its
class to a greater extent than has been known heretofore,
and it is an object of the invention to provide a device
so characterized. In the illustrative embodiment of the
invention the mandrel and moldable body have inherently
interengageable portions which are made to interfit with
one another by a simple axial approaching motion of the
parts. A relatively projecting pin on the mandrel deeply
penetrates the body. It provides a central bearing inhibit-
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ing misalignment. Also it has a friction-vacuum fit in the
body obviating accidental loss of the cone tip from the
mandrel. The connection readily vields, however, to an
applied axial pull for simplified removal of a worn cone.
According to a further feature of the invention the rotary
driving connection between the parts is entirely contained
within the mandrel. The result is a compact, close coupled
device in which the driving connection is fully supported
against the effects of torsional and angularly deflecting
forces.

Other objects and structural details of the invention will
appear from the following description, when read in con-
nection with the accompanying drawings, wherein:

FIG. 1 is a view in perspective of an abrasive cone
assembly in accordance with the illustrated embodiment
of the invention, shown in the course of application to the
work;

FIG. 2 is a view in perspective, showing the mandrel
and cone elements of the assembly in a separated rela-
tion;

FIG. 3 is a view in front elevation of the inner or at-
taching face of the cone element;

FIG. 4 is a view like FIG. 3, showing the outer or
attaching face of the mandrel element;

FIG. 5 is a view in side elevation of an abrasive cone
assembly in accordance with the illustrated embodiment
of the invention;

FIG. 6 is a view in longitudinal section of the abrasive
cone assembly; and

FIG. 7 is a top plan view of an abrasive cloth blank
which together with a moldable cone body to which the
formed blank is applied comprises the cone element.

In its illustrated embodiment, the invention deals with
an abrasive cone assembly. It will be evident, however,
that since the invention is principally concerned with in-
terengaging means between a mandrel or work spindle
and an extended working end thereof the exact character
of the tool involved is unessential.

As shown in FIG. 1, an abrasive cone assembly accord-
ing to the illustrated embodiment comprises a mandrel
10, and, as a separable work contacting extension there-
of, a cone element 20. The mandrel 10 is made of tool
steel or the like to be wear resistant and substantially
unaffected by operational stresses. A cylindrical body
portion 11 thereof is externally knurled so that the man-
drel may be more effectively gripped in handling and in
inserting it in and withdrawing it from the chuck of a
power tool. A reduced diameter shank portion 12 ex-
tends from one end of body 11 and is adapted to be
received in and held by chuck means 13 of a power tool.
In the opposite direction from body 11, the mandrel
progressively increases in diameter and terminates in a
relatively broad flange 14. The cone element 20 projects
from flange 14 as a working tip of the mandrel. It is suit-
ably abrasive covered and is particularly adapted for the
chamfering of small diameter holes. As shown, a work
piece 15 provides a series of holes 16. Introduced axially
into successive openings 16, the cone 20, when rotated,
forms a chamfer 17 thereon having an angularity de-
termined by and corresponding to the angularity of the
cone element.

The flange 14 defines an outer end of the mandrel 10,
more pariicularly represented by a flat, transverse face
18 (FIGS. 2 and 4). Centrally thereof the face 18 is
formed with a shallow, circular recess 19. The bottom
of recess 19 is in turn recessed, in this instance by a more
deeply cut non-circular recess 21. In the illustrated in-
stance recess 21 has a square configuration. Qccupying
an upright position within the square recess 21 is 2 pin
22. The latter forms an integral part of mandrel 16 and
is coaxially disposed of the mandrel and of recesses 19
and 21. Having a diameter small in relation to transverse
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dimensions of square recess 21, the pin is spaced from
the walls thereof. It is, moreover, relatively elongated,
extending through and beyond recess 21, recess 19 and
through and beyond the transverse plane of face 18. The
outer end of the pin 22 accordingly is in a relatively pro-
jecting relation to the outer end of mandrel 16.

The cone element 20 is comprised of a molded body
23 made of a resilient, deformable material. The body
23 has a cone shape. The conical, sloping sidewall thereof
is covered by a layer 24 of abrasive coated cloth material.
While the layer 24 may initially have various configura-
tions it is in the illustrated instance, as shown in FIG. 7,
normally comprised of a flat disc of flexible, cloth-like
material. A segment of the disc is cut out to define curvi-
linear, spaced edges 25 and 26 of complementary curva-
ture. One side of the disc is coated with abrasive particles.
Upon adhesive being applied to the uncoated side, the
disc is applied to a body 23 centrally thereof. It is pressed
about the body to conform to the conical shape thereof,
and, in the process, the complementary edges 25 and 26
are brought to an interfitting relation to define a butt
joint 27. The abrasive coated layer 24 of material ad-
heres to the body 23 and forms a unitary part thereof.

The molded body 23 has a short length cylindrical
portion 28. A portion of the body presented forwardly
thereof has the described comical configuration and
mounts the abrasive layer 24. At what may be considered
an inner end thereof the portion 28 terminates in an
inwardly presented transverse face 29. A central, smaller
diameter portion of face 29 is relatively projecting to
define a shoulder lamination 31 of circular form. From
the middle of lamination 31 further extends a square
shaped projection 32. A central bore or hole 33 is in
the center of projection 32, opening through the outer
end thereof, and extends through and beyond lamination
31, face 29 and relatively deeply into body 23 toward the
apex thereof. The face 29 of cone element 20 is adapted
to make a flush, contacting engagement with face 18 of
mandrel 10. The circular lamination 31 on the cone ele-
ment is adapted to be received within circular recess 19
of the mandrel. Square shaped projection 32 of- the cone
is adapted to be received in mandrel recess 21. The hole
33 accommodates entry of pin 22. The lamination 31
and square shaped projection 32 have a reasonably close
but not tight fitting engagement in their respective re-
cesses 19 and 21 in the mandrel. Hole 33, however, is
slightly undersize in diameter relative to pin 22.

Use of an abrasive cone assembly is, as previously
described, substantially in accordance with the illustration
of FIG. 1. The substitution of cone elements in the as-
sembly is substantially as indicated in FIG. 2. In a rela-
tive approaching motion, the face 29 of the cone element
is brought toward a seating relation to face 18 of the
mandrel. In the process, pin 22 is caused to penetrate hole
33 and is pressed axially therein. The material of body
23 is, in the region of hole 33, slightly deformed thereby
and responds with a reactant gripping pressure upon the
pin. The relative approaching motions of the cone and
mandrel elements is continued, guided by the pin 22 and
by entrance of projection 32 into recess 21 and by en-
trance of lamination 31 into recess 19. The depth of hole
33, and the relative lengths of lamination 31 and projection
32 is such to allow relative approaching motion of the
parts to continue until face 29 seats upon face 18 at
which time the lamination 31 and projection 32 are fully
accommodated in their respective recesses. With the parts
so assembled, the interengagement of square shaped pro-
jection 32 in recess 21 defines a rotary driving connection
between the mandrel and cone tip. Lamination 31, in addi-
tion to guiding the cone tip to a proper seat upon the
mandrel positions it in a lateral sense, assisting in main-
taining a constant axial alignment of the mandrel and
tip. The pin 22 further acts as an axial guide and pro-
vides an elongated center bearing for the body 23. Forces
developed in use tending to tilt or to cock the cone ele-
ment are resisted by the pin 22. Still further, the pin 22,
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since it is gripped by the resilient deformable material
of body 23, prevents accidental detachment of the cone
from the mandrel. In handling of the abrasive cone as-
sembly, therefore, and in its application to and withdrawal
from the work, the frictional fit of the molded body upon
pin 22 holds the elements in an assembled relation,

Detachment of a worn cone member from the mandrel
is accomplished by an axial pulling or separating motion
applied to the cone element while the mandrel continues
to be held. The close fit of pin 22 in hole 33 creates suc-
tion as well as friction forces yieldingly resisting detach-
ment of the cone member.

The diameter of face 29 on the cone element is some-
what larger than the diameter of mandrel face 18. There
is created thereby, in the assembled relation of the parts,
a narrow annular shoulder on the cone element facilitating
its gripping for removal.

The absence of an overlap in the abrasive covering 24
obviates problems of uneven wear and insures the forma-
tion of true, uniform chamfered surfaces. It will be under-
stood, however, that any conventional methods of mount-
ing an abrasive cloth material to a moldable body may be
utilized in the practice of this invention.

The rotary driving connection between the mandrel and
cone element is fully contained within the mandrel. All
portions of the moldable body are accordingly extensively
supported either within the mandrel or by the projecting
pilot pin 22. Little or no unsupported resilient deformable
material is presented to be subject to twisting and distort-
ing forces. Further, the arrangement is one to make the
cone assembly a compact, close coupled device providing
direct axial backing for the cone and improving the facility
of use and handling of the device.

A preferred embodiment of the invention has been dis-
closed but it will be evident that the invention has other
applications, and, that structural modifications thereof are
possible, and contemplated.

I claim:

1. An abrading implement, including a mandrel having
an axially projected pin in an outer end thereof, a mold-
able body having an inwardly presented face to seat against
the said outer end of said mandrel and formed to allow
penetration thereof by said pin a substantial distance be-
yond said face, said body beyond said face having an out-
wardly presented abrasive covered portion, and inter-
engageable means on the said outer end of said mandrel
and on said face of said body comprising a rotary driving
connection from said mandrel to said body, said moldable
body being an expendable member detachable from said
mandrel by an axial pulling motion, said pin having a fric-
tion fit therein tending yieldingly to maintain said mold-
able body in an attached position, with said face thereon
seating to the said other end of said mandrel, said mold-
able body having a hole therein to receive said pin, said
body being made of a resilient deformable material and
said hole having a diameter slightly under size relative to
that of said pin.

2. An abrading implement according to claim 1, said
hole opening at one end through said face and terminating
at its other end within the outwardly presented portion of
said body, said pin providing a central bearing for said
moldable body inhibiting tilting motions thereof relative
to said mandrel.

3. An abrading implement, including a mandrel having
an axially projected pin in an outer end thereof, a mold-
able body having an inwardly presented face to seat against
the said outer end of said mandrel and formed to allow
penetration thereof by said pin a substantial distance be-
yond said face, said body beyond said face having an out-
wardly presented abrasive covered portion, and inter-
engageable means on the said outer end of said mandrel
and on said face of said body comprising a rotary driving
connection from said mandrel to said body, said moldable
body being aligned with said mandrel and serving as an
axial extension thereof, said interengageable means on said
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body and said mandrel being interengaged by a relative
approaching motion of said mandrel and body guided by
said pin and having a complementary projecting and re-
cessed relationship to one another allowing the face of
said body a flush seating contact with the said outer end
of said mandrel, the inwardly presented face of said mold-
able body defining the base of a cone, the conical portion
of which begins adjacent to said face and defines with said
face an intermediate cylindrical portion of minimal length,
said moldable body having an axil hole to receive said
pin, said hole opening through said face and extending to-
ward the apex of the cone, said pin being received therein
in a manner to provide elongated central bearing support
for said body, said body being made of a resilient deform-
able material and said pin being oversized to have a fric-
tion fit in said hole.

4. An abrading implement, including a mandrel having
an axially projected pin in an outer end thereof, a mold-
able body having an inwardly presented face to seat against
the said outer end of said mandrel and formed to allow
penetration thereof by said pin a substantial distance be-
yond said face, said body beyond said face having an
outwardly presented abrasive covered portion, and inter-
engageable means on the said outer end of said mandrel
and on said face of said body comprising a rotary driving
connection from said mandrel to said body, said inter-
engageable means including a non-circular recess in the
said outer end of said mandrel and a projection of cor-
responding configuration on the said face of said mold-
able body, said recess and said projection interfitting in
response to a relative approaching motion of said man-
drel and said body guided by said pin, said pin projecting
from the bottom of said recess through and beyond the
transverse plane of the said outer end of said mandrel.

5. An abrading implement according to claim 4, charac-
terized in that said projection on the face of said body is
centrally positioned thereon, said body being formed with
an axial hole opening at one end through said projection
and terminating within the outwardly presented portion of
said body to receive said pin in a manner to allow the face
of said body to seat on said mandrel and to provide
through said pin a central bearing for said body inhibiting
relative tilting motions thereof.

6. An abrading implement, including a mandrel having
an axially projected pin in an outer end thereof, a moldable
body having an inwardly presented face to seat against
the said outer end of said mandrel and formed to allow
penetration thereof by said pin a substantial distance be-
vond said face, said body beyond said face having an out-
wardly presented abrasive covered portion, and inter-
engageable means on the said outer end of said mandrel
and on said face of said body comprising a rotary driving
connection from said mandrel to said body, said inter-
engageable means including a recess in the outer end of
said mandrel and complementary means on said face of
said body adapted to be received in said recess, said pin
being based in said recess and spaced from side walls
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thereof, the said complementary means on said face of
said body being formed with a coaxially disposing hole
facilitating penetration of said body by said pin.

7. An abrading implement according to claim 6, where-
in said pin is a relatively slender elongate member sub-
stantially uniform in cross section over the major part of
its length, said moldable body being made of a resilient
deformable material with said hole therein being formed
in substantial correspondence with the pin but slightly
undersize in transverse dimension for a utilizing of suc-
tion and friction forces to resist detachment of the body
from the mandrel.

8. An abrading implement, including a mandrel having
an axially projected pin in an outer end thereof, a mold-
able body having an inwardly presented face to seat against
the said outer end of said mandrel and formed to allow
penetration thereof by said pin a substantial distance be-
vond said face, said body beyond said face having an out-
wardly presented abrasive covered portion, and inter-
engageable means on the said outer end of said mandrel
and on said face of said body comprising a rotary driv-
ing connection from said mandrel to said body, said outer
end of said mandrel being recessed in a surrounding rela-
tion to said pin, a portion of said face of said body being
projected to be accommodated in the said outer end of
the mandrel and said portion having a longitudinally ex-
tending hole receiving said pin with a friction fit.

9. An abrading implement, including a mandrel having
an axially projected pin in an outer end thereof, a mold-
able body having an inwardly presented face to seat
against the said outer end of said mandrel and formed to
allow penetration thereof by said pin a substantial dis-
tance beyond said face, said body beyond said face having
an outwardly presented abrasive covered portion, and
interengageable means on the said outer end of said man-
drel and on said face of said body comprising a rotary
driving connection from said mandrel to said body, said
pin being a slender elongate member substantially uni-
form in cross section over the major part of its length,
said moldable body being made of a resilient deformable
material and being formed with a coaxially disposing hole
facilitating penetration of said body by said pin, said hole
being formed in substantial correspondence with the pin
but slightly undersize in transverse dimension for a utiliz-
ing of suction and friction forces to resist detachment of
the body from the mandrel.
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