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This invention relates to improvements in replacement
abrasive elements for honing tools, and particularly to
an abrasive element which 1s encased in a wearable ma-
terial having protrusions which retain 11: within a slot
in a honing tool body. |

Without some means for retaining abrasive elements
in the slots of the honing tool body, such as by the use
of spring clips, garter springs and the like, as taught
in the United States Patents Nos. 2,467,094 and 2,675,654,
both of which were assigned to the assignee of the present
invention, it would be difficult to retain the abrasive ele-
ments within the slots. When the honing tool was ro-
tated and was withdrawn from the work bore of the
guide bushing of an associated fixture, the abrasive ele-
ments without the retaining means were ejected from
the honing tool slots by centrifugal force when the slots
were widened through wear.

The present invention has for its main object the pro-
vision of protrusions or ribs on the sides of the abrasive
element, disposed in such manner as to produce a snug
fit when inserted within a slot in the honing tool body.
As the abrasive elements are inserted into the slots, the
outer portion of the profrusions or ribs are sheared and/
or compressed between the side walls of the slots and
thereby insure the retention of the abrasive elements
within the slots by virtue of the frictional fit therein.

Although 1t is within the purview of the invention to
have the protrusions or ribs arranged on any or all sides
or at the ends of the abrasive elements, it was found
most advantageous to employ the ribs solely on the side
of the elements leading the direction of rotation of the
honing tool. In this arrangement, the ribs are not sub-
jected to the torsional thrust at the rear wall of the
body slots by which the cutting force is applied to the
abrasive elements. When the leading face of the abrasive
elements is omitted so that wider stones may be em-
ployed, the protrusions or ribs are provided by the ex-
tension of the end walls which eliminates the necessity
of applying a durable thin material to the forward face
to prevent it from abrading the forward wall of the
slot.

it is a further object of the invention to provide an
abrading element for a honing tool body which has self-
adjusting frictional means for retaining the elements
within the slots in the body.

It is a still further object of the invention to retain
the abrasive elements within the slots of the honing
tool body for radial adjustment by the frictional drag set
up between the protrusions or ribs and the walls of the
slots.

Other objects and features of novelty of the invention

will be specifically pointed out or will become apparent

when referring, for a better understanding of the inven-
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tion, to the following description taken in conjunction
with the accompanying dmwing, wherein: |

Figure 1 is a perspective view of an abrasive element
having protrusions thereon embodymg features of the
present invention;

Fig. 2 1s an enlarged, broken plan view of the abrasive
element illustrated in Fig. 1, as wewed within the circle
2 thereof;

Fig. 3 is a perspective view of an abrasive element
substantlally larger than that of Fig. 1, with the protru-
sions of the present invention pr{mded thereon;

Fig. 4 is an enlarged, broken plan view of the abrasive
element illustrated in Fig. 3, as viewed within the circle
4 thereof; -

Fig. 5 18 a perspective view of an abrasive element
provided with a single protrusion on one side thereof:

Fig. 6 is a perspective view of an abrasive element,
similar to that illustrated in Fig. 5 but having a plurality
of protrusions on one side thereof, and

Fig. 7 is a plan view of an abrasive element, similar
to that 1iilustrated in Fig. 2 showing another form which
the invention may assume.

An abrasive element 10 is illustrated in Fig. 1 com-
prising a molded shell 11 made from a wearable, prefer-
ably nonabrasive substance in which an abrasive stone
12 is retained by a suitable adhesive. The shell protects
the abrasive stone from fracture and sock and the wall
of the slot 1n the honing tool body from direct abrasion
by the stone. The shell is rectangular in shape and in
one wall 14 V-shaped protrusions or ribs 13 are pro-
vided. The ribs are disposed in the forward wall 14
with reference to the direction in which the honing tool
body is rotated and are not subjected to the pressure
applied through the abrasive elements as they are thin
and hollow and mnot suited to withstand such stresses.

In Fig. 2, the abrasive element is illustrated with the
rib 13 bearing against the forward side of the honing
tool body slot 15 as can be determined by the arrow. Al-
though the slot 15 has been worn and enlarged so as
to be considerably oversize, an abrasive element of the
present invention will be retained therein as the added
width produced by the rib 13 will provide the necessary
holding pressure therefor.

In Figs. 3 and 4, an abrasive element 16 18 111ustrated
having a shell 17 encompassing a stone 18 on all the.
surfaces except the working face. The shell is made
from a nonabrasive wearable material and is provided
on the leading wall 19 with a pair of spaced lugs 21
which extend into recesses communicating with the slots
in the honing tool body for preventing longitudinal move-
ment of the stones within the slot. Between the lugs and
the ends of the stones, protrusions or ribs 22 are pro-
vided on the leading wall 19 of the shell. The ribs 22,
as illustrated in Fig. 4, have had the outward arcuate
surface sheared off when forced into the slot 23 in the
tool body, producing a pressure between the walls of
the shell and those of the slot to provide a frictional
drag which prevents the stone from falling from the slot.

In Fig. 5, the invention is illustrated as being applied
to a small abrasive element 25 having an abrasive stone
26 secured within a shell 27. The shell is made for wear-
able material which is so shaped as to have a protrusion
The rib is of
arcuate semicylindrical shape, the outer arcuate portion
of which may be sheared off when the stome is forced
into a slot or may be compressed to provide the holding
force necessary to retain it within the slot.
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A sunﬂar arrangement 1S ilustrated in’ F1g 6, wherem'
an abrasive element 31 has a stone 32 mounted within a -

) shell 33, the same as in Fig., 5 with the exception that a

“pair of semlspheneal protrusions 34 are provided on the

leading wall 35 of the shell toward the ends thereof.
'The two protrusions may be sheared and/or compressed

 when the abrasive stone is forced within the slot in the -
The spaced protrusions provide hold- -

“ing forces near the ends of the stone rather than in the
| 10

henmg tool body.

- center as occurs with the stone of Fig. 5.
" In Fig: 7, an abrasive element 38 is ﬂlustrated havmg

| 2,952,952.

 of a honing tool wherein said slot widens from use and in
which the abrasive element is movable toward and from

2. An abrasive element adapted te be carried in the slot

the center of the tool, said element including an abrasive
stone having a working face and a plurality of sides

g ad]aeent to said face, a wearable, substantlally non-abra-

an abrasive sione 39 mounted within a shel 41 which

_- prowde the profrusions or nbs 45 extendm-:r 'beyond the
~ leading face 43 of the stone. With this arrangement, the

thin ceatiﬂg of a suitable plastic or other
face 46 is omitted as the abrasive grains of the face are

- _.-prevented from engaging and abrading the side 47 of the

 _slot in the honing tool body by the ribs 45.
 While it has been indicated that the protrusions or nbs_

- are molded in the shell, such protrusmns and ribs may be
~made of a suitable material which is adhered to the sides

- or end walls of the shell.

- be-of resilient compressible and/or shearable materials,

‘Such pretrusmns or ribs may

such- as fluid or pastelike synthetxe resins, silicones or

o - butanes laid in beadlike fashion upon the wall of the shell -

and thereafter cured to become permanently- adhered
- thereto. -

' be thin.or thick, depending upon the amount of wear
- ‘'which occurred to the slot in which the abrasive element

is. to be secured. Such material may be a brittle sub-

" stance, such as synthetic paste or varnish which readily

~ encloses the stone on 2ll except its working face 42 and -
its' leading face 43. The end walls 44 are extended to
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1aterial on the
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- sive material engaging said stone on at least two sides
thereof and a thin, elenga.ted rib integral with and made

naterial as said wearable material dis-

from the same .

posed perpendicularly to said working face, said rib
‘being of sufficiently small cross-sectional area as to be

readily” deflectable and shearable upon insertion of the

abrasive element in said slot to thereby retain said abra-
- sive element in said slot with a force sufficient to prevent

‘the element from fallmg therefrom, -

even thou gh the
dimension of the slot has enlarged, but Whl(:h is not

sufficient to prevent the element from bemg mmred eut-
wardly and inwardly in the -slot. |

3. An abrasive element adapted to 'be carned in the slot
of a honing tool wherein said slot widens from use and in

which the abrasive element is movable toward and from
- the center of the tool, said element including an abrasive .

stone having a. Werkmg face and -a plurality of sides

L ad]aeent to said face, a wearable, substantially non-abra-

 of said abrasive element, said rib being made from the
The thickness of such protrusions or ribs may

20

- shears when the abrasive element is pushed into the slot "

of the honing tool body to achieve a snug fit therewithin.

. For small diameter honing tools or those having low-duty
- application, better retention is obtained for the small
“abrasive elements by the use of elastomeric materials for

~ forming the ribs or dots, as shown on the abrasive ele-
- ments of Figs.
-solldlﬁes into a resilient, pemlanent ‘adherent pretrusmn

‘and makes a satisfactory material for applleatmn to the
It is desirable
~ that the ‘material be such that it is impervious. to .any -
reaction with the hydrocarbons or other solutions used
._ It was found that
- by selecting the:proper materials and designing the proper.

- shape for the pretrusmn the abrasive elements are not
only retained secured in the slot of the honing teol body

o0

~ face of ‘the shell of the abrasive element.

as coolants durmg the honing process.

‘under all conditions of operation but such protrusions

5 and 6. The Dow—Cdrmng Silastic
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sive material engaging said Stene on at least one side

thereof, said material having an integrally molded rib

extending outwardly therefrom to add to the dimension

same material as said wearable material and being dis-
posed generally perpendlcular to said werkmg face and

‘having a sufficiently small cross-sectional area as to be
readily. shearable from said abrasive element upon .inser-.
tion of the abrasive element in said slot to thereby retain -
said abrasive element in the slot with a binding force

sufficient to prevent the abrasive element from falling
from said slot, even though the dimension of the slot has

| enla:rged but which is not sufficient to prevent the abra-

R _swe element from belng moved mwardly and outwardly

45

provide the abrasive elements, when assembled in the

.- slots: of the honing tool body, with an “added degree of
S stabﬂity, preventing their lateral movement and chatter -
and the deleterious effects whmh result therefmm on the-_

- ad

- life of the abrasive elements o
What is claimed is: o

1. An abrasive element adapted to be carned in the slot-'_

of a honing tool wherein said slot widens from use and in

- which the abrasive element is movable. toward and from

the center of -the tool, said element meludmg an abrasive

~ stone having a working face and a plurality of sides ad-

- in the slot..
40 -

4. An abrasive. element ada_pted tcr be eamed mn the slet

-of a honing tool wherein said slot widens from use and in -
“which the abrasive element is movable toward and from
-~ the center of the tool, said element including an abrasive
stone having a working face and a plurality- of sides

adjacent to said face, a ‘wearable, substantially non-abra-

~ sive shell €Ncompassing said stone on all but its working
- face and having a pair of oppositely facing sides, a pro-
~ trusion on at least one of said sides made from the same

material as said shell and mtegrally formed with said
shell, said pmtrusmn being of a sufficiently small CTOSs-

sectional area in a plane substantially parallel to the
~working face of said stone as.to be readily shearable from
said shell upon insertion of-the abrasive element in said
 slot to provide a bmdmg force between said abrasive
element and said slot sufficient to prevent the abrasive
“element from falling from said slot, even though the
dimension. of the slot has. enlarged;- but which is not- suffi-
«cient to- prevent the abrasive element’ from bemg moved

o outwardly and inwardly in the slot:

60

. jacent to sald faee, a wearable, _substantially non-abrasive '
material engaging said stone on at least one side thereof

and made from
‘rial and having a su

65

- and at least one rib on a side of the element to add to -
- the dimension thereof, said rib being dlspesed ﬂenerally'
T perpendmular to said workmg face and being mtegra_l with
the same material as said wearable mate-
elently small cross-sectional area to

- be readily deflectable and shearable upon insertion of the

= abrasive element in said slot to thereby provide a binding
force which is sufficient to prevent the. element from

70

~ falling from said slot even though the du'nensmn of- the :

- slot. has enlarged, but which is not sufficient to prevent
o jthe element from being moved eutwardly and mwardly
| 111 the slot _.
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‘5. An abrasive element adapted to be- earried 1n the slot R

of a honing tool wherein said-slot-widens from. use and in
which the abrasive element ‘is- movable toward and: from

the center of the tool, said element meludlng an abrasive

stone havmg a working face and: a plurality of sides

ad] acent to said face; a wearable, substanually nen—&bra--
.. sive matenal engaging said- stone on at least one side
~ thereof, and at least one mteﬂral pmtrusmn pre}eetmg-
- from - said material on said one side of the element to add

to the dmensmn thereof; said protrusion being made. of
the same. material as S&Id wearable materlal and having.

- a sufficiently small cross-sectional area in 2 plane sub-
~stantially :parallel to. the workmg face..of the stone so.as -
" to be readily shearable upon insertion of the abrasive
element ‘in said slot. to thereby provide a bmdlng force.

which 1s sufﬁcuent to prevent rthe element from falhng

S Er—
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from said slot even though the dimension of the slot has - 2,265,377 Kline o o Dec. 9, 1941
enlarged, but which is not sufficient to prevent the element 2,467,094  Peden e Apr. 12, 1949
from being moved outwardly and inwardly in the slot. 2,644,978 Becker « o July 14, 1953
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