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4 Claims,
1
The present invention relates to abrading or
lapping tools for removing material from cy-
lindrical bores, and is specifically applicable to a
tool assembly comprising a tapered mandrel as-

(CL

51—184.3)

2
U. 8. Patent No. 2,268,479 to Paul R. Gjertsen.
Broadly, the device comprises an elongated man-
drel {1, together with a pair of abrasive holding
shoes 12 and associated abrading elements {3.

sociated with a plurality of abrading members 5 The mandrel has a shank end 14 which may be
which are adjustable radially in response to axial slidably keyed in the spindle 15 qf t'he chupk for
displacement of the mandrel Witth respect there- drizing ingagciment tger;ewit& leltgqc a:;;;l ag-
to. In a device of this character, the work is justment of the mandrel with respect to the re-
generally positioned on the tool while the latter .maining‘r parts of the tool is_ obtained by' claﬁmp-
is contracted radially, whereupon the tool is ex- 10 ing against the end of the spindle 15 g pair of re-
panded to size for the lapping operation. taining lugs 16 comprising the bent ends of ad-

One of the objects of the invention is to pro- Justing wires or rods {1 for the holding shoes 2.
vide a lapping tool of the foregoing type which In the present instance, this is accomplished by
will be particularly well suited for use on small Positioning the lugs 16 between a sleeve 18 and
diameter work where a high degree of accuracy is 15 ?hwashgr i f,te;lnd uljglcllllg tgese parts tlfghtly ?galpst
required. e end o e spindle by means of a retaining

Another object is to provide a lapping tool of nut 20 threaded theljeon. ]_Soth the sleeve and
the type described comprising novel and improved the washer are provided with central bores of
means for mounting abrading elements of uni- proper size to obtgm a sliding fit on the mandrel.
form size and shape throughout their lengths. 20 Means is provided whereby the tool may be

A further object of the present invention is to El}sxed Il”lor Workt o; .relatul/illyksn:ialétg(liargxetﬁr gi-
provide a new and improved lapping tool of the ough suppor €d 1n g chuc ada. 0 handle
foregoing charactir which is light in weight and tools ofl_s?lbztaptligy greaftereglame;el(;.. Thtls bls
strong, yet susceptible of easy and economical accomplished in € preierr embodiment by
manufacture. 25 utilizing a stepped construction in the elongated

Other objects and advantages will become ap- rod Comprisir_lg 1_‘,h§ mandrgl I'l. Acpordingly,
paren;: as the following description proceeds, and ;}éitggg%iel tlfpgwﬁgffe Ilgnil%%?;?l,ly afrttgnfé;ﬂ?;
from the accompanying drawings, in which: s s , s .

Figure 1 is an axial sectional view of an as- tapered transition portion 22, and a tool-carrying
sembled tool embodying the features of the in~ 3V Portion 23. The diameter of the mandrel body 21
gention together with the essential portions of ;Sh ﬁi‘l’{pfgtmﬁlei :gp?;gt%v?&efﬁ;ypﬁsgggd&f%gﬁ;

he supporting means. . :

Fig.g is an inlarged axial sectional view of the IS Provided with a pair of diametrically opposed
projecting end of the tool, showing in detail the %gnggzgsmﬂ grcr)lqv;;s 2: foi‘i;eg?lwlgeg de ti%?ésig-
holding shoes, the abrasive elements, and the 35 Tfe m"; drelv‘};ozlcy n?a; :lsoatager gszia duaflly o

- . a ‘ -
tog:],. carIying poriion of the mandrel.. ; ward the transition portion or step 22 as shown

Figs. 3, 4 and 5 are transverse sectional views, in Figure 1. The taper of the transition step 22
g?kFeir:( a;ong lines 3—3, 4—4, and 5—5 respectively which connects the body 21 and the outermost

i g.G N ” : £ f the abrasive 40 portion 23, is greater than that of the portion 24
holding spobeisbective view of one of the abrasive ™ qy0" ¢ (' substantial difference between  tho

0 A11ng . ;1) €S per se. . ¢ . diameters of the mandrel body and the portion 23.

Efchoug an exerr_lplaxi;y embodiment of the in- The outermost or projecting end portion 23 of
vention h;;lms. been illustrated and described "™ the mandrel is basically an elongated cylinder
sometdettgl , it sl}oqltd be l}nders_tood t’:%at therg 13 45 provided with diametrically opposed, longitudi-
70 intention to limit the invention to the specific ~ p ) grooves 25, mutually inclined at a small angle
form disclosed, the mte_ntloq being, on the con- to the mandrel axis and disposed in alinement
brary, to cover all modifications and alternative ity the grooves 24 of the mandrel body. The
constructions falling within the spirit and scope grooves 25 are adapted to drivingly support the
of the invention as expressed in the appended 5y abrasive holding shoes 12, which are slidably
claims. ) ] . keyed therein, and at the same time to enable the
. Referring more specifically to the drawing, the shoes to expand radially in response to an axisl
invention is there exemplified in a tool adapted displacement of the mandrel.- Each of the grooves
for coaxial mounting in a rotary tool support is given the contour of an elongate secantial cy-
such as a chuck {0 after the manner shown in 55 lindrical segment, creating within this portion of
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the mandrel an elongated wedge with laterally
curved, inclined surfaces. The profile of this
wedge, taken on a longitudinal plane passing
through the mandrel axis and the center lines of
the grooves, is clearly shown in Fig. 2. Profiles
taken along other planes, parallel to the forego-
ing but laterally offset therefrom will also be
wedge-shaped. The «closer such profiles are
taken to the edges of the grooves, the greater will
be the thickness of the wedge sections, due to the
lateral concavity of the surfaces of the wedge.
Referring to Figs. 3, 4, and 5, it will be seen that
transverse sections through the portion 23 define
circular areas in which other circles have heen
partially
points. Although the transverse cross-sectional
area of the mandrel generally decreases toward
the projecting end, it is evident that the greatest
possible amount of stock has been allowed to re-

main in the portion 23, and that such stock has °©

been disposed in a manner providing a maximum
of resistance to lateral flexure. The behavior of
the portion 23 in resisting bending or lateral flex-
ure is somewhat-analegous to that-of a cantilever-
supported I-beam.

Closely associated: with the tool-carrying por-
tion 23 of ‘the mandrel fi, and having tapered
surfaces 26 adapted to enter into complemental
engagement with those:of the grooves 25, are the

abrasive holding shoes 12. Due to the fact that ©

these surfaces are all taken from segments of the
same cylinder; the longitudinal geometrical ele-
ments of the abutting grooves and shoe surfaces
at-each side of the axis of rotation are parallel
with each other. Free longitudinal sliding move-
ment between such. surfaces is therefore readily
obtainable and is utilized: in the operation of the
tool. It will be appreciated from the foregoing
that the abrasive holding shoes may be spread
apart radially in response to an axial dispiace-
ment of the mandrel with respect to the shoes,
or they may be permitted to move toward each
other in response to.an axial displacement of the
mandrel in the opposite direction.

Near the outermost or larger ends of the hold-
ing shoes 12, means.is.provided for receiving and
carrying the abrasive elements 13 which are of
uniform cross-section throughout their length.
In the present instance; such means comprises a
step portion 21 -having a.plane surface paraliel.to
the mandrel axis and to.which an abrasive ele-
ment 13 may be bonded in any suitable manner.
Preferably, the elements: 13 are given the shape
of cylindrical segments. of uniform thickness,
their dimensions being determined in proportion
to the size of the bore B in the workpiece W,

At their innermost or smaller ends, the external
surfaces of the shoes 12 are each formed with a
raised step portion 28 to which the associated one
of the adjusting rods. 1T is rigidly attached. In
the embodiment illustrated; the step 28 has a flat
surface and the rod is secuted thereto as by weld-
ing or brazing, the point of attachment being
within or facing the arc defined by the tapered
surface of the shoe.

Intermediate the steps 27-and 28 each shoe (2
has an outer rounded off: portion 29. The radius
of curvature of this portion is slightly less than
that of the abrading element {3 'in order to allow
sufficient clearance between the shoe structure
and the bore of the workpiece.

In operation, a workpiéce having a bore to be
~ lapped is positioned-on-the tool while the latter is
in the radially contracted position. The mandrel
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i1 is thereupon shifted axially toward the work-
piece W, gradually moving the holding shoes 12
radially outward and bringing the abrading ele-
ments 13 into lapping engagement with the in-
ternal surface of the bore B. The tfool is then
rotated while the work is held stationary, until
the bore has been lapped to the diameter for
which the mandrel has been set. At this point,
the mandrel may be shifted axially in the opposite
direction and the shoes, together with their
abrading elements thereupon will be permifted
to move radially inward.

I claim as my invention:

1. In g radially expandible abrading device of
the type which is expanded or contracted in re-
sponse to relative axial movement between its
parts, the combination comprising a mandrel
having an elongated body portion of suitable
cross-sectional area to permit said mandrel to be
slidably keyed in a tool support, said mandrel
also having a projecting end portion in the form
of an elongated wedge with laterally concave and
longitudinally inclined surfaces formed by dia-
metrically opposed mutually inclined grooves in
the shape of secantial cylindrical segments, abra-
sive holding shoes having surfaces adapted for
complemental and abutting engagement with said
surfaces of said grooves, abirading elements car-
ried by said holding shoes near their-outermost
ends and bonded thereto, said abrading elements
being in the form of cylindrical segments of uni-
form thickness, and adjusting rods recessed in
said body portion of said mandrel and rigidly
attached to said holding shoes adjacent the in-
nermost ends thereof, said rods having bent ends
engageable by said tool support.

2. A radially expandible lapping tool having
a mandrel comprising the. combination of an
elongated body portion: adapted to be slidably
keyed in a tool support, a conically tapered tran~-
sition portion adjacent said body portion, & pro-
jecting end portion of substantially smaller cross-
sectional area than said-body portion and located
adjacent said transition portion, said projecting

 end portion including an elongate wedge having

laterally concave and:longitudinally inelined sur-
faces defined by a pair of diametrically opposed
grooves in the form of secantial cylindrical seg-
ments.

3. In a radially expandible lapping- device of
the type wherein abrasive holding shoes are slid-
ably keyed to a grooved mandrel, the combina-
tion comprising a shoe having an elongate ta-
pered surface adapted for sliding and abutting

Y engagement with a complemental groove in said

mandrel, said. surface being in the form of a
secantial cylindrical segment, a flat step portion
in said shoe adjacent the -larger end thereof for
receiving an abrading element, a raised step por-
tion on said shoe adjacent the smaller end there-
of and adapted to be rigidly secured to an adjust-
ing rod, and a rounded. off portion intermediate
said step portions,

4. In a radially expandible lapping device of
the type wherein a pair of abrasive holding shoes
are slidably keyed to a grooved mandrel, the com-
bination comprising an abrasive holding shoe
having an elongate tapered surface adapted for
sliding and abutting engagement with a comple-
mental groove in said mandrel, said surface being
in the form .of an elongated cylindrical segment,
a flat step portion in said shoe adjacent one end
thereof for receivig an abrading element,. a
raised step portion in said shoe adjacent the
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opposite end thereof for engagement with an REFERENCES CITED
adjusting rod, a rounded off portion disposed
intermediate said step portions, an abrading ele-
ment in the form of a cylindrical segment of uni- .
form thickness and adapted to be bonded to said UNITED STATES PATENTS
flat step portion, the radius of curvature of said . '
abrading element being slightly greater than that I;ué’glg %143 Stagzén ® De?aj{:elgﬁ
of said rounded off portion, and an adjusting rod 2’419’136 Hasty " Apr 5. 1947
rigidly secured to said raised step portion, e A T

CHARLES E. ARCHER, 10

The following references are of record in the
file of this patent:
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