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5 Claims.

This invention relates generally tc hening or
lapping tools and réefers- more particularly to
honing tools of the type having provision for
adjusting the stones or abrasive elements radial-
1y to provide for honing bores of different diam-
eter.

One of the principal objects of this invention
resides in the provision of a relatively simple in-
expensive lapping tool having means rendering it
possible to not only secure a-wide range of radial
adjustment of the abrasive elements either in-
wardly or outwardly with respect to the axis of
rotation of the tool but, in addition, permits ac-
curately adjusting the elements to any diamefer

5 within said range.

Another object of this invention consists in
the provision of a lapping toocl wherein the abra-
sive elements are moved radially inwardly and
outwardly relative to the axis of rotation of the
tool by scrolls having a threaded engagement
with opposite ends of the abrasive elements and
revoluble in opposite directions about the axis of
the tool by a rod reciprocable along the axis of
the tool.

Still another advantageous feature of this in-
vention resides in the provision of a tool of the
character set forth in the preceding paragraph
wherein the rod is provided with a spiraled cam
surface engageable in a spiraled groove formed
in a nut held against reciprocation with the rod
in a manner that movement of the rod in op-
posite directions along the axis of the tool relative
to the nut causes the rod and scrolls to rotate
in opposite directions.

A further object of this invention resides in
the provision of means for accurately adjusting
the effective stroke of the rod to in turn vary the
extent of rotative movement of the scrolls and
correspondingly vary the degree of radial move-
ment of the abrasive elements reiative to the
axis of the tool.

A still further object of the invention consists
in adjusting the position of the abrasive elements
radially of the cage by rotaiing the nut pre-

 viously set forth as effective to impart a rotative

movement to the rod upon axial sliding move-
ment thereof. i

The foregoing, as well as other-objects, will be
made more apparent as this description proceeds,
especially when considered in connection with the
accompanying -drawings, wherein:

Figure 1 is an elevational view of a lapping
tool constructed in accordance with the present
‘invention;

Figure 2 is a longifudinal. sectional  view

. inner surfaces of the scrolls 24 and 25.
scrolls are splined on g shaft 26 extending axial--

(Cl. 51—184.4)

through a portion of the tool shown in Figure 1

Figure 3 is an enlarged elevational view of a
portion of the lapping tool shown in Figure 1;

Pigure 4 is a sectional view taken substantially
on the plane indicated by the line §—4 of Fig-
ure 1;

Figures 5, 6, and 7 are cross sectional views
taken respectively on the lines 5—8, 6-—6, and
T—1 of Figure 4;

Figure 8 is a fragmentary perspectlve view il-
lustrating the manner in which the abrasive
members or stones are secured in the stone
holders; and

Figure 9 is a fragmentary longitudinal sectmn-
al view through another embodiment of this in-
vention.

In Figure 1 of the drawings, I have shown a
lapping tool having a cage {8 provided with
upper and lower heads [{ and {2, respectively,
integrally connected together by ribs 13. - The ribs
are spaced from each other circumiferentially of
the cage and adjacent ribs cooperate to slidably
receive a stone holder 14. The stone holders (4
are channel-shaped in cross section, and -each
stone holder is adapted to receive an abrasive
element or stone 185.

In the present instance, the rad1a11y inner side
of each stone 15 is integrally united in any suit-
able manner to a sheet metal channel retainer 16
adapted to be inserted with the stone in one of
the stone holders 4. Upon reference to Figure 8,
it will be nofed that the opposite ends of the

flanges 17 on the sheet metal channel {5 are pro-

vided with ears 18 extending laterally outwardly
from the flanges 17 into suitable recesses 18
formed in the adjacent flanges of the channel-
shaped stone holder i4.  In accordance with the
present invention, the ears {8 are bent laterally
to assume positions in the recesses {9 after the
retaining channels and associated stones are as-
sembled in their respective stone holders.. The
recesses {9 in the flanges of the stone hoiders are
such that when the ears {8 are bent laterally to
assume positions in these recesses, the stones are
prevented from displacement relative to the
holders.

The opposite ends of each stone holder 14 are
provided with a flange 28 respectively slidably
engaged in radially extending siots 24 formed in
the heads {1 and {2 on the cage. The end sur-
faces of the flanges 20 are fashioned with teeth
22, and the arrangement of these teeth is such
that they mesh with spiraled teeth formed on the
Both
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ly through the cage {0 and mounted for both
reciprocation and rotative movement in copposite
directions relative to the cage. Inasmuch as the
scrolls are splined on the shaft 286, it follows that
the scrolls revolve as a unit with the shaft and in
view of the threaded connection between the
scrolls and stone holders (4, it also follows that
rotation of the scrolls in opposite directions by
the shaft 25 relative to the cage effects an ad-
justment of the stone holders {4 either radially
inwardly or outwardly depending upon the direc-
tion of rotation of the scrolls by the shaft.

The lower scroll 25 is held in place by a suit-
able nut 27 threaded in the lower end of the cage.
A suitable ball bearing 28 is positioned between
the scroll and nut to reduce the friction to the
minimum. The upper scroll 24 is held in as-
sembled relation with the cage by means of a
coupling 28 having a portion threaded in the
upper end of the cage above the scroll 24. The
scroll 24 is also rotably supported in a ball bear-
ing 30 held in place by a retaining disc 3{ slid-
ably mounted on the shaft 26 and normally urged
in a direction toward this scroll by means of a
spring 32 surrounding the shaft 26 with one end
engaging the lower end of the coupling 29 and
with the opposite end abutting the top surface
of the disc 31.

The cage and associated parts, including the
shaft 26, are rotated as a unit by means of a
sleeve 33 having the lower end threaded on the
upper end of the coupling 29. The upper end
of the sleeve is connected in any suitable manner
to a motivating device (not shown and forming
no part of the present invention).

Reference has been made above to the fact that
the stone holders 14 are adjusted radially of the
cage by rotating the shaft 26 and scrolls splined
to the latter shaft. In accordance with the pres-
ent invention, the shaft 26 is rotated in opposite
directions by reciprocating the same axially of
the sleeve 33. As shown particularly in Figure
4, the upper end portion of the shaft 26 is fash-
ioned with a spiraled cammed groove 35 adapted
to be threaded in a correspondingly spiraled nut
36 having an annular groove 37 in the outer
cylindrical surface thereof for receiving the di-
ametrically opposed pins 38 fixed to the sleeve 33.
The construction is such as to prevent move-
ment of the nut 36 axially of the sleeve 33 with
the result that reciprocation of the shaft 26 rel-
ative to the nut imparts a rotative movement to
the shaft in opposite directions. The shaft 26
is adapted to be moved in a downward direction
by any suitable means (not shown) and, in the
present instance, is returned by a spring 39 sur-
rounding the shaft 26 with one end abutting the
upper end of the nut 36 and with the opposite
end abutting a collar 40 pinned to the shaft 26
for movement as a unit therewith.

In the present instance, downward movement
of the shaft 26 relative to the nut 36 effects a
rotation of the scrolls in a direction to move the
stone holders 14 radially outwardly of the cage,
and the extent of radial outward movement is
limited by engagement of a nut 41 with a fixed
stop 42 formed by the upper end of the coupling
29. The nut 41 is provided with an axially ex-

tending sleeve 43 internally threaded for engage-.

ment with cooperating threads 44 formed on the
shaft 26 between the splined and spiraled por-
tions of the latter. The exterior surface of the
nut is knurled, as at 45, and is accessible through
slots 46 formed in the sleeve 83. Thus, it will be

seen that rotation of the nut 41 varies its posi--
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tion axially with respect to the stop 42 and, as a
consequence, controls the extent of radial outward
movement, of the stone holders upon axial move-
ment of the shaft 26 in a downward direction.

Provision is made herein for preventing acecl-
dental rotation of the nut 41 and for indicating
predetermined increments of adjustment of the
nut or stone holders. The above is accomplished,
in the present instance, by providing a collar 47
rotatably mounted on the upper end of the sleeve
43 and having a serrated bottom face 48 ar-
ranged with the serrations thereof in intermesh-
ing relation with corresponding serrations 49 on
the upper face -of the nut 41. The serrations
are normally maintained into engagement with
each other by means of a spring 50 surrounding
the upper end of the sleeve 43 with the lower end
abutting the adjacent end of the collar 47 and
with the upper end abutting a nut 51 threaded
upon the sleeve 43. The collar 47 is held from
rotation with the nut 41 by means of diametrical~
ly opposed keys 52 secured to the collar 47 and
slidably engaging keyways 53 formed in the
inner surface of the sleeve 33.

The inclination of the diverging walls of the
serrations is such that when the nut 41 is ro-
tated, the serrations 49 on the upper face of the
nut apply a cam action on the corresponding
serrations 48 on the sleeve to move the latter
axially upwardly relative to the sleeve 33 against
the action of the spring 50. As soon as the nut
41 is rotated throughout the angular distance
of one serration, the collar 47 is immediately re-
turned by means of the spring 50 indicating that
one increment of adjustment has been effected.

The present -invention also contemplates sup-
plementing the above adjustment by an addi-
tional adjustment indicated generally in Figures
3 and 4 by the reference character 55. In detail,
the adjustment 55 comprises a collar 56 freely
slidably and rotatably mounted on the shaft 26
at the underside of the nut 36. The lower end
of the collar 56 is provided with a series of cir-
cumferentially spaced depending projections 57
adapted to extend into correspondingly spaced
recesses 68 formed in the upper end of a collar
59 which, in turn, is fixed to the sleeve 33 for ro-
tation therewith as a unit. The upper end of
the collar 56 is provided with circumferentially
spaced upwardly projecting portions 60 adapted
to engage in correspondingly spaced recesses 61
formed in the lower end of the nut 36. The pro-
jections 60 and corresponding recesses 61 are
of a greater length than the projections 57 and
cooperating recesses 58 by such an amount that
when the collar 56 is moved upwardly the ex-
tent required to engage the upper ends of the
projections 68 with the bottoms of the recesses
61, the projections 57 move out of the recesses
58. As a result, the collar 56 may be rotated in
either direction to impart a corresponding rota-
tion to the nut 36. Rotation of the nut 36 in
opposite directions tends to reciprocate the shaft
28 axially of the sleeve 33 and to vary the pesi-
tion of the nut 41 relative to the stop 42. This
adjustment is resorted to when it is desired to
effect a relatively great adjustment of the stone
holders and, after the approximate diameter of
the lapping tool is effected by rotating the nut
36, the nut 41 is manipulated to secure an ac-
curate adjustment.
of adjustment of the nut 36 must be equal to at
least the angular distance between adjacent pro-
jections on the collar 56, since after the adjust-
ment is completed by the nut 36, the collar 56

In other words, the extent:
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is moved downwardly to re-engage the projections
57 in the recesses 58 on the upper edge of the
fixed collar 59. In this connection, attention is
called to the fact that the projections 88 are
maintained in the recesses 8f at all times sc
that the nut 36 is prevented from retation by en-
gagement of the projections 57 in the recesses
58 on the fixed collar 59.

The embodiment of the invention illustrated in
Figure 9 differs from the one previously described
in the particular constructicn of the adjusiing
means provided to secure an accurate adjustment
of the stone holders. In this construction, the
shaft 26’ is provided with an enlargement 76 ar-
ranged in a counterbored recess 7f formed in the
nut 72 and adapted to abut the upper wall 73
of the recess to stop or limit the extent of down-
ward movement of the shaft 28’. The nut 72
has a threaded engagement with the inner sur-
face of the sleeve 33’ with the result that rotation
of the nut 12 relative to the sleeve varies the axial
distance between the enlargement 79 on the shaft
26’ and the stop 73 on the nut. TIn other words,
the extent of reciprocation of the shaft 26’ and,
accordingly, the diameter of the lapping tool may
be accurately varied by manipulating the nut 72.
As in the first described form of the invention,
the nut 12 is provided with a knurled portion 74
at the upper end thereof accessible for manipu-
lation exteriorly of the sleeve 83’ and cooperating
with a unit 75 in the same manner as described
in connection with the first form of the inven-
tion to prevent accidental rotation of the nut 72
and to indicate predetermined increments of
adjustment.

‘What I claim as my invention is:

1. In a lapping tool, a revoluble cage, abrasive
elements supported on the cage for movement
radially of the axis of the cage, a member sup-
ported for sliding movement relative to the cage,
means responsive to sliding movement. of the
member in one direction to impart a rotative
movement to said member, and a scroll revoluble
with said member and having spiraled teeth on
one side thereof engageable with corresponding
teeth on adjacent portions of the abrasive ele-
ments to move the latter radially relative to the
cage.

2. In a lapping tool, a revoluble cage, abrasive
elements supported on the cage for movement
radially of the axis of the cage, a rod supported

for reciprocation relative to the cage and having

a spiraled cam portion, a nut fixed against sliding
movement with the rod and having a: spiraled
groove receiving the spiraled cam portion in a
manner to effect rotation of the rod in opposite

3

directions upon reciprocation thereof, and a
scroll splined on the rod for rotation as a unit
therewith and having spiraled teeth on one side
surface thereof engaging corresponding teeth
on the abrasive elements to move the latter radi-
ally of the cage in directions depending upon the
direction of rotation of the rod.

. In a lapping tool, a revoluble cage, abrasive
elements supported on the cage for movement
radially of the axis of the cage, a rod supported
for reciprocation relative to the cage and having
a spiraled cam portion, a nut fixed against sliding
movement with the rod and having a spiraled
groove receiving the spiraled cam portion in. a
manner to effect rotation of the rod in opposite
directions upon reciprocation therecf, means
rotatable with the rod and engageable with the
abrasive elements to move the latter radially
relative to the cage, and means for rotating said
nut to radially adjust the abrasive elements rela-
tive to the cage.

- 4. In a lapping todl, a revoluble cage, abrasive
elements supported on the cage for movement
radially of the axis of the cage, a rod supported
for reciprocation relative to the cage and having
a spiraled cam portion, a nut fixed.against sliding
movement with the rod and having a spiraled

groove receiving the spiraled cam portion in"a-

manner to effect rotation of the rod in opposite
directions upon . reciprocation thereof, means
rotatable with the rod and engageable with the
abrasive elements to move the latter radially
relative to the cage, means for rotating said nut
to radially adjust the abrasive elements relative
to the cage, and means for independently adjust-
ing the extent of radial outward movement of the
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abrasive elements upon sliding movement of the -

rod in one direction.

5. In a lapping tool, a revoluble cage, abrasive
elements supporfed on the cage for movement
radially of the axis of the cage, a rod supported
for reciprocation relative to the cage and having
a spiraled cam portion, a nut fixed against sliding
movement with the rod and having a spiraled

groove receiving the spiraled cam portion in a
manner to effect rotation of the rod in opposite

directions upon reciprocation thereof, means
rotatable with the rod and engageable with the
abrasive elements to move the latter radially
inwardly and outwardly relative to the cage, and
an adjustable stop limiting the extent of sliding
movement of the rod in a direction to move the
abrasive elements radially outwardly relative to
the cage.
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