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1 18 Claims.

The invention relates generally to hones and
more particularly to a hene for finishing infernal
cylindrical surfaces.

The general object of the invention is to pro-
vide a novel hone of the foregoing type, adapted
particularly f-or use in honing relatively small
bores.

It -is also -an object to provide a novel hone
embodying abrading stones that may be readily
reversed, in case of a tendency toward more wear
at one end than the other, so that each stone
may be worn down evenly, and more uniform
work is thereby attained.

Another object is to provide, in a hone, a novel
stone carrier -of rigid comstruction but permit-
ting the stones to lie close to the center or axis
of the hone so'that the hone may be used for rel-
atively small bores. ’

- A further object is to provide a hone having
novel expanding means. arranged to cooperate
with stone carriers which are reversible and which
are of a-construction permitting them to lie close
to the center of the hone for use in relatively
small bores.

Still another object is to provide a novel hoene
particularly suited for hening closed-end bores of
relatively small diameter.

A -still further-cbject is-to provide-a novel hone
for honing closed-end bores having stones which
may be readily reversed to compensate for the
tendency -of the hone to:wear more at its forward
or bottom -end and -thus produece a tapered bore.

Other objects and advantages will become .ap-
parent from the following description taken :in
connection with the accompanying drawings, in
which:

- PFig.’'1 is a side elevational view .of a hone .em-
bodying the features of the invention.

‘Fig. 2 is alongitudinal sectional view taken on
the line 2—2 -of Fig. 1 -and showing the ‘honing
stones in their contracted position.

Fig. 3 is g -sectional view similar to Fig. 2 but
showing the stonesin an expanded position.

. Pig. 4 is a transverse sectional view taken on
the line 4—4 of Fig. 2.
. Pig. 5 is a transverse .sectional view ;taken on
the line 55 of Fig. 2.

‘Fig. 6is a transverse sectional view -taken .on
the line 6—5 of Flig. 3.

Fig. 7 is -a perspective view of .one.of the stone
carriers utilized in my hone.

‘Fig. 8 is a fragmentary longitudinal sectional
-view of & -modified form .of hone.

- Pig.'9 is.a transverse sectional view.on the line
-8—8.0f Flig.8.
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Fig. 10 is a side elevational view of another
modified form of hone,.

Fig. 11 is an end view of the right-hand end of
the hone shown in Fig. 10.

Fig. 12 is a longitudinal sectional view of the
hone shown in Fig. 10.

A hone embodying the features of the inven-
tion is of the type comprising a plurality of radi-
ally arranged longitudinally extending abrasive
stones adapted to be expanded radially for effect-
ing honing of the work. 'The present construc-
tion is particularly adapted for honing relatively
small bores in work pieces, and the hone is so

constructed that the stone carriers may lie rel-

atively close to the center of the hone and at the
same time are of sufficiently rigid construction
to attain accuracy in the work. In bores of some

types, the stones of the hone have a tendency -to

wear to a greater extent on the front or hottom

end since such end of the stones is in contact

with the work piece throughout the honing oper-
ation and bears the brunt of the work. Because
of the greater wear on this end .of the stones,
there is a tendency to produce a tapered bore.
To avoeid the difficulties occasioned by such wear
and provide for honing a straight bore, the stone

earriers are constructed in such & manner that

they may be reversed in their position in the
hone, -that is, turned end-for-end. The stones
thts may be worn down evenly without -neces-
sitating ‘an excessive amount of dressing of -the
stones in order to attain a truly cylindrical bore.

Reversability of the stones in a hone is of great-
est advantage in a hone constructed for honing
closed-end bores. Thus, in-honing a bore of this
character, the front or bottom end of stones is

the first portion of the stones to enter the work

and the last portion to be withdrawn during rel-
ative reciprocation of the hone and work. For
this reason, the front end of the stones tends to
undergo the greatest wear which may be com-
pensated for, without unnecessary dressing of the
stones, by reversal of the stones. The hone for
performing work of this character is, of course,

constructed so that the stones extend to the ex-

treme front or bottom end of the hone to.engage
the work for the full depth of the bore.

I have also provided a hone embodying the
features .of the invention in a form -suilable for

.use.on production jobs where a fixture is provided
for holding the work'during honing. In fthis form
the shank of the hone.is provided with a universal
.connection to permit the hone to operate prop-
erly in case-there is a slight misalignment-between
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the position of the work in the fixture and the
honing machine,

As shown in Figs. 1 to 7 of the drawings, one
embodiment of my invention comprises a hone
having an adapter {8 of usual construction to
secure the hone to the rotatably driven spindle
of a honing machine. Extending forwardly from
the adapter 19 is a drive shank I { of tubular form
and carrying on its front end a centering cone 12.
The hone has a body structure which, in the
present instance, comprises a top end plate 13
having a threaded shank portion 14 screwed into
the forward end of the drive shank i{. The body
structure also includes a bottom end plate 15 of
generally cylindrical form but having a slightly
tapered forward end. The end plates 13 and {5
are rigidly secured together in spaced relation
by means providing radial passages for the stone
carrier. In the present construction, said means
comprises & plurality of longitudinally extending
spacer bars 16, three in the present instance, hav-
ing reduced end portions {7 secured in holes pro-
vided in the end plates 13 and (5 (as by radially
extending pins {8). .

In the spaces between the spacer bars 16
are mounted stone carriers 20 each comprising an.
elongated longitudinally extending channel. On
the outer face of the web portion of each channel
is cemented an abrasive stone 21 having a slightly
curved outer surface adapted to contact and
abrade the internal cylindrical surface of the
work piece. Each stone carrier 20 is positioned
substantially upon a radius of the hone and the
ends thereof are guided for radial movement in
grooves 22 cut In the opposed end faces of the
end plates {3 and I5.

Outward movement of the stone carriers 28 is
effected by cam means carried centrally of the
hone and longitudinally movable therein. In the
present instance, the cam means comprises a
cam bar 23 slidably supported in axial bores in
the two end plates 13, 15 and extending rear-
wardly from the top end plate 13. On the rear
end of the cam bar is rigidly secured a sleeve 24
slidable within the tubular drive shank {1l and
adapted to abut against a push bar 25 carried
therein and having on its rear end a head 26.
The head 26 is adapted to be moved forwardly by
means of a feed bar or the like of the honing
machine to which the present tool is attached.
Reverse movement of the cam bar 23 is effected
by a spring 28 interposed between the sleeve 24
and the shank portion i4.

The cam bar 23 carries a pair of cam members
30 in spaced relation to each other and located
between the end plates 13 and 15. Each cam
member 30 is rigidly secured to the cam bar as
by means of a pin 31 and comprises a hub por-
tion 32 (see Fig. 3) having a plurality of radially
extending cam portions 33, one for each stone
carrier. FEach cam portion 33 extends radially
into the channel of the stone carrier and is pro-
vided with a forwardly slanting cam surface 34
adapted to engage a portion of the stone carrier,
which portion in the present instance comprises
a transverse rib 35 extending crosswise within
the channel and integral with the flange and web
portions of the channel. It will be apparent,
therefore, that forward longitudinal movement
of the cam members 30 effects expanding or radi-
ally outward movement of the stone carriers 20.
Longitudinal movement of the cam members 30
and consequently cutward movement of the stone
carriers are limited by engagement of the end of
the cam bar 23 with the bottom (indicated at 29)
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4
of the bore in the bottom end plate (5. The
channel form of the carrier, particularly with
the reinforcement of the transverse ribs 35, pro-
vides a rigid construction and proper support for
the stones 2. However, since the cam portions
33 fit within the channels of the carriers, very
little radial space is taken up thereby, and the
carriers are therefore permittted to lie close to
the center of the hone when in their contracted
position, as shown in Fig. 2, The carriers 20 are
further rendered rigid by being provided with
end flanges 88 formed integrally with the side
flanges and web portion of the channel.

One of the prominent features of my invention
lies in the fact that the stone carriers herein dis-
closed may be turned end-for-end in the hone in
order that both ends of the stones may be worn
down evenly. TFor this purpose, the transverse
ribs 85 are symmetrically positioned relative to
the ends of the carrier, and each rib has a cam
contacting surface which is symmetrical in form
so that it may engage the slanting cam surface
24 in the same way when turned in either direc-
tion. Thus, the stone carriers when they become
worn on one end more than on the other may be
reversed in the hone. This eliminates the neces-
sity of dressing down the unworn portion of the
stones in order to attain a perfectly cylindrical
non-tapering surface on the work piece.

Since the cam members 238 expand or move
the stone carriers outwardly, means is provided
for moving the stones inwardly when the cam
members are retracted, as well as to hold the
stone carriers .29 in tight engagement with the
cam members. In the present Instance, such
means comprises a plurality of spring rods or
wires 31, one for each carrier, and engaging the
carriers intermediate their ends. Preferably, the
springs 37 are mounted in the top end plate 13
and extend forwardly therefrom alongside each
carrier to engage a laterally extending lug 40 on
the side face of the carrier. The lug 40 is prefer-
ably positioned at the mid point of the carrier
and a corresponding lug is provided on the oppo-
site side in order to engage the spring when the
stone carrier is turned end-for-end. By merely
detaching the springs 37 from the lugs 40, the
stone carrier may be readily removed. Inward
movement of each carrier is limited by the trans-
verse end walls 36 engaging the cam bar 23.

By providing two cam members 30 which en-
gage the stone carriers at longitudinally spaced
points, the stone carriers are moved outwardly
in true parallelism with the axis of the hone,

5 and the two cam members thereby support the

stones in such relationship even though -only a
portion of the length of the stones may be in
contact with the work during certain portions
of the operation of the hone. The springs 31
engaging the lugs 48 on the stone carriers, which
are located substantially at the mid point of the
carriers, provide an even force maintaining the
stone carriers against both cam members.

The two modified forms of hone shown in Figs.
8 to 12, inclusive, are of a type adapted for use
in honing closed-end bores or bores terminating
in an internal shoulder. These two forms of
hones are provided with reversible stone carriers
since unequal wear of one end of the stones rela-
tive to the other is more apt to occur in honing
such bores.

In the form of hone shown in Figs, 8 and 9, the
drive shank construction is similar to that shown
in Fig. 1 and is provided with an adapter (not
shown) of the same character as shown in Fig, 1,
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In Pigs. 8 and 9, the drive shank, indicated at:50;
is infernmally threaded st its. forward end to re=
ceive therein a top end plate 5i.. In spaced re-
lation to the top end plate Bl -is a bottom .end
plate 52, the two end plates being connected: by
a plurality of spacer bars §3, providing with the
end plates a plur lity of‘ anoulaurly spaced radialk
openings..

Mounted in tbese angularly spaced opemngs is
% plurality of stone carriers, indicated generally
at 54, . Each stone carrier comprises & channel-
shaped, inwardly. opening portion - 55 slidably
mounted in radidl grooves %6.formed in: the end
plates 8t and 52. The web portion of the chan~
nel of each stone carrier extends beyond the
ends of the main portion-eof the channel, as at
51, fo lie within: longitudinal grooves €9 cut in
the peripheries cof the end plates. ' The. stone,
indicated at 61, is. of a length equal to the lengthx
of the channel portion plus the extensions: §7 on
the ends thereof. Thus, as. is dapparent. from
Fig. .8, the stone 8! extends at least as far as
the outer or forward face 62 of the bottom end
plate 52, and preferably slightly beyond the face
62, so that the stones may engage the bore for
the full depth thereof.

Since the bottom end plate 52 cannot. extend
beyond the end of: the stones and thus is lim-
ited: in length, the cam means for expanding the
stones, or moving them radially outward, is of
a somewhat different character from that shown:
in the first form. Thus, in the form shown in
Figs. 8 and 9, I provide a cam bar 63 slidably
mounted in the upper end plate 51 and threaded
inte: . cam member comprising a tubular body
portion 64. < Integrally formed with the tubular
body portion 64 and extending radially therefrom
are-a. plurality of wings or cams §5; two for each
stone carrier, extending into the channel per-
tions of the stone carriers and provided with cam
surfaces 66 engaging transverse ribs €7 in the
channel pertions. To slidably’ support the cam
member, a cam centering pin T8 is rigidly’ se-
cured in an axial position  in the bottom end
plate 52 and extends into-the tubular bedy por-
tion: 64 of the  eam member: - Thus, the cam
member is slidably supported in - properly cen~
tered relation to the vauous stone carriers by
the centering pin 15:

- The stone earriers are eymmetnca,l relative to 5

& transverse plane ab: their mid point so that
they may be reversed in the body strueture com-
prising the end. plates and the spacer bars §3.
Thus, in hoening a closed-end bore, when: the
farward ends of the siones wear to such an. ex-
tent as to tend to'produce a tapered bore, they
may be reversed in- the boedy structure of the
herne- so- that the wear on the two ends of each
stone may thus be equalized. This eonstruc~
tion, therefore, avoids -the necessity  of heavily
dressing the stones to maintain a stralght cylin-
dricalbore. )

The stones are yleldab]y held in engagement
with: the eam surfaces 68 by means-of spring
rods Tl extending from the top end plate 51 and
engaging ears T2 formed cn the sides of the stone
carriers adjacent their longitudinal mid point;
The channel-shaped . portion of each stone ear-
rier is preferably closed at its ends by transverse
walls: 13 which engage the bottoms of the grooves
56 to hold the: stone earriers against endwise
movement: during actwn of the cam surfaces 66
arr.the ribs 67.. .

The: fornt: of-hone shown in F1gs l@f 1 and 12
is adapted: parficularly: for production woerk,: Tm
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this kind of work, a fixture to receive a work
piece during the honing operation is prowided.
It is, of course, difficult: to maintain werk pieces,
when clamped in such a fixture, with the bore to
be honed absolutely coaxial with the spindle of
the honing machine. The hone of Figs. 10, 11
and 12 is, therefore, so constructed. that any
slight. misalignment between the work and the
honing machine spindle may be compensated for
so.that the bore may be aceurately honed.

To this end, I provide a honing head structure
similar to that shown in Figs. 8 and 9 and adapted
for honing closed-eti¢ bores. The honing head,
indicated generally at 80, is adapted to be con-
nected to. the machine through universal connec-
tions. so. that the honing head may operate in &
positiorz slightly out of line with the driving
spindle of the honing machine.  In. this form,
the honing head is provided with g top end plate
81 adapted to be threaded into a drive cap 82.
The drive cap and the adjacent end of the top
end plate 81 are provided with spherical surfaeces
to receive a ball member: 83.  The ball member
83 Is. threaded inte a drive shank 88. On the
other end. of the drive shank 84 is: a similar ball
connection comprising a. ball member 85, a cap
86 and = universsl joint: adapter 81. Drive of
the: parts is effected threugh drive pins in the
form: of set screws 88 threaded-transversely into
the ball members. 83 and 85 and having their
heads loosely positioned im radigl apertures 8%
in the drive caps 82 and 86.  The universal-joint
adapter is threaded into- a drive adapter 99
adapted to: be connected to the drive spindle of
the honing machine, Thus] through: the-yniver-
sal connections afforded by the ball members 83
and 85, the honing head 80 may be slightly out
of linewith: t‘he dri'Ving spdee
cam members of the homng head under cond1-
tions of such misalignment. To this end, a cam
bar or push red 81 extends through the top end
plate &I, the drive shank 84 and ifs two universal
connections; and into the universal joint adapter
8T, However, the diameter of the push rod 9t
is slightly less than the internal diameter of any
of these parts so that the push rod fits loosely
therein and thus may flex when the homng' Bead
89 is out of line with the drive spindle of the
machine; The push rod 91 thus may be recip-
rocated to actuate the cam member i the hon-
ing head when the push rod is in its flexed con-
ditiorr.  The upper or rear end of the push rod
8t is preferably threaded in the shank portion
92 of a push pad 93 adapted to engage and be
actuated by the feed bar of the honing machine.
The shank portion 92 i5 slidably mounted in the
universal joint adapter 87 and, to hold the cam
member in the honing head i the stone-re-
tracted position, a coil spring 84 is mounted with-
in the drive adapter 98 to bear at one end against
the pad 83 and, at its other end, against the
drive adapter.

It will be. apparent that this. last- -described.
form,. by the universal connections: of the drive
shank 84 with the drive adapter -89- and the
honing, head 80, permits rotation of the hone
when: the wark piece: is slightly out. of alisnment
with the driving spindle of the:housing machine:
Similiarly, the loose fit: of the push red 8- with-
in: thevarious: parts of: the: device: permits flex-
ing thereof without binding’ so that. the cam:
member of the: honing head 80 may be freely a,c-
tuatedin such:misaligried position; -
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I claim: ' ‘

1, A hone comprising body structure provided
with angularly spaced radial openings, a plurality
of channel-shaped stone carriers mounted in said
openings for radial movement, and a pair of lon-
gitudinally spaced cam members mounted in said
body structure for longitudinal movement, each
stone carrier having a pair of transverse ribs ex-
tending between and connected to the channel
flanges and engaging said cam members, said ribs
being symmetrically shaped and positioned rela-
tive to the ends of the carrier to psrmit end-for-
end reversal of the stone carriers.

2. A hone comprising structure provided with
angularly spaced radial openings, a plurality of
elongate stone carriers mounted in said openings
for radial movement, each carrier having a pair
of lugs extending laterally from opposite side
edges of the carrier, a spring for each carrier
mounted in and extending from said body struc-
ture in a direction parallel to said carriers, each
spring having a free end engaging a.lug on a car-
rier and tending to move the carrier inwardly, the
free ends of said spring being unobstructed out-
wardly whereby they are disengageable from the
respective carriers merely upon. outward move-
ment, and longitudinally movable cam means
carried by the body structure for moving the car-
riers outwardly, each carrier having means en-
gaged by said cam means, which is symmetrically
shaped and positioned relative to the ends of the
carrier to permit end-for-end reversal thereof,
the other lug on each carrier being engaged by
the spring when the carrier is so reversed.

3. A hone comprising body structure provided
with angularly spaced radial openings, a plural-
ity of stone carriers mounted in said openings
for radial movement, each carrier comprising a
longitudinally extending inwardly opening chan-
nel with a pair of longitudinally spaced trans-
verse ribs within the channel extending between
and integral with the flanges of said channel, and
a pair of longitudinally spaced cam members
mounted within said body structure for longi-
tudinal movement and having cam portions ex-
tending into and guided slidably in the channels
and engaging said ribs for moving said carriers
outwardly.

4. A hone comprising body structure provided
with angularly spaced radial openings, a plural-
ity of stone carriers mounted in said openings
for radial movement, each carrier comprising a
longitudinally extending inwardly opening chan-
nel and cam surfaces in said channel, and cam
means having cam portions slidably. positioned
within the channels and guided thereby in en-
gagement with said cam surfaces for moving the
carriers outwardly.

5. A hone comprising body structure provided
with angularly spaced radial openings, a plural-
ity of stone carriers mounted in said openings for
radial movement, each carrier comprising a lon-
gitudinally extending inwardly opening channel
with spaced transverse ribs therein, and cam
means comprising a cam bar carrying cam por-
tions extending into the channels for sliding
movement therein, each cam portion having a
beveled face engaging one of said ribs to effect
outward movement of the carrier, each carrier
also having transverse walls at its ends connected
between the side flanges of the channel and
adapted to engage the cam bar to limit inward
movment of the channel.

6. A hone comprising body structure provided
with angularly spaced radial openings, a plurality

10

15

45

50

55

60

65

70

75

8

of stone carriers mounted in said openings for
radial movement, each carrier comprising a lon-

,gitudinally extending inwardly opening channel

with spaced transverse ribs therein connected be-
tween the flanges of said channel, and cam means
comprising a longitudinally movable bar axially
positioned within the body structure and carry-
ing a pair of cam members having radially ex-
tending cam portions slidable within the chan-
nels for guiding said cam means and engaging
said ribs to move the carriers outwardly.

7. A hone comprising a pair of spaced end
plates having radial grooves in their opposed
faces, a plurality of angularly spaced spacer bars
rigidly connecting said end plates, & plurality of
stone carriers mounted between the spacer bars
and extending into said grooves and guided there-
by for radial movement, a longitudinally movable
cam bar slidably mounted in axial bores in said
end plates, a pair of cam members mounted in
spaced relation on said cam bar between said end
plates and engaging said carriers at spaced points
for moving said carriers outwardly, and springs
carried by one of said end plates and extending
along said carriers  externally thereof, said
springs bearing against said carriers intermediate
the cam members to constitute the sole means
tending to move said carriers inwardly, said spring
means being unobstructed outwardly of said car-
riers whereby they are disengageable from said
carriers merely upon movement outwardly away
from said carriers, :

8.A hone comprising a pair of spaced end
plates, a plurality of angularly spaced spacer

= bars rigidly connecting said end plates, a plu-

rality of stone carriers mounted between said
spacer bars and guided for radial movement by
sald end plates, each carrier having a laterally
extending lug on one side face intermediate its

o ends, longitudinally movable cam means slidably

supported by said end plates for moving the car-
riers outwardly, and elongated spring rods ex-
tending longitudinally from one of said end
plates alongside the respective carriers with their
free ends engaging said lugs and tending to
move said carriers inwardly, said carriers being
symmetrical about a transverse medial axis and
reversible end-for-end in said end plates.

9. A stone carrier for a hone of the character
described comprising’ an elongated channel-
shaped member with the web portion of the
channel having a flat outer fact adapted to have
a stone cemented thereto, cam engaging ribs ex-
tending transversely within the channel from
flange to flange and integral with both the flange
and web portions of the channel and closed end
walls extending from flange to flange for posi-
tioning said carriers in an endwise direction in
a hone body.

10. A stone carrier for a hone of the character
described comprising an elongated channel-
shaped member with the web portion of the
channel having a flat outer face adapted to have
a stone cemented thereto, and a pair of cam en-
gaging ribs positioned transversely within the
channel, the ribs being equally spaced from the
respective ends of the channel and of symmetric
form: tc permit end-for-end reversal of the car-
rier when placed in a hone.

11. A stone carrier for a hone of the character
described comprising an elongated channel-
shaped member with the web portion of the
channel having a flat outer face adapted to have
a stone cemented thereto, a pair of cam engag-
ing ribs positioned within the channel, and a
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pair of lugs extending laterally from the respec-
tive sides of the channel, said ribs being sym-
metrically shaped and positioned relative to the
ends of the carrier and either of said lugs being
engageable by a spring to permit end-for-end
reversal of the carrier when placed in a hone.

12. A hone comprising a body structure pro-
vided with a plurality of angularly spaced radial
openings, a plurality of stone carriers mounted in
the respective openings for radial movement,
and cam means for moving said carriers radially
comprising a tubular body mounted axially with-
in said body structure and having a pair of longi-
tudinally spaced sets of cam portions engaging
each carrier at longitudinally spaced points, a
longitudinally movable bar fixed in one end of
said tubular body for moving said cam portions,
and a centering pin fixed in said body structure
and extending into the other end of said tubular
body for slidably supporting said tubular body.

13. A hone comprising a body structure pro-
vided with a plurality of angularly spaced radial
openings, a plurality of stone carriers mounted in
the respective openings for radial movement, and
cam means for moving said. carriers radially
comprising a tubular body having cam surfaces
engaging each carrier, a bar supported for longi~
tudinally slidable movement by said body struc-
ture and fixed in one end of said tubular body,
and a centering pin fixed in said body structure
and extending into the other end of said tubular
body for slidably supporting said tubular body.

14. A hone comprising a body structure com-
prising top and bottom end plates, and a plu-
rality of spacer bars rigidly connecting said end
plates and providing a plurality of angularly
spaced radial openings, a plurality of stone car-
riers mounted in the respective openings for
radial movement, and cam means for moving
said carriers radially comprising a tubular body
mounted centrally within said body structure be-
tween said end plates and having cam surfaces
engaging each carrier, a longitudinally movable
bar axially positioned in and slidably supported
by said top end plate and fixed in the adjacent
end of said tubular body, and a centering pin
centrally fixed in said bottom end plate and ex-
tending into the adjacent end of said tubular
body for slidably supporting the latter.

15. A hone comprising a body structure pro-
vided with a plurality of angularly spaced radial
openings, a plurality of stone carriers mounted
in the respective openings, and longitudinally
movable cam means mounted within the body
structure for shifting said stone carriers out-
ward, each carrier being symmetrically formed
for reversal in the body structure and having
stone supporting portions of sufficient length to
extend at least to the front end face of said body
structure to hone closed-end hores for the full
depth thereof.

16. A hone comprising a body structure pro-
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vided with a plurality of angularly spaced radial
openings, longitudinally movable cam means
mounted in said body structure, and a plurality
of stone carriers shiftable by said cam means,
each having a channel portion mounted in one
of said openings and symmetrically formed for
reversal in the body structure, each carrier also
having extensions at its ends of sufficient length
to extend at the front end of the hone to the
front end face of the body structure to hone
closed-end bores for the full depth thereof.

17. A hone comprising a body structure com-
prising top and bottom end plates, and a plu-
rality of spacer bars rigidly holding said end
plates in spaced relation, each end plate having
a plurality of radial grooves in its inner face and
longitudinal grooves in its periphery, longitu-
dinally movable cam means in said body struc-
ture, and a plurality of stone - carriers radially
shiftable by said cam means, each stone carrier
having a channel portion mounted in radial
grooves of the end plates and stone-supporting
portion extending into longitudinal grooves in
the peripheries of the end plates, said stone-
supporting portion being of sufficient length to
extend to the front end face of the bottom end
plate to hone closed-end bores for the full depth
thereof. .

18. A hone comprising a body structure com-
prising top and bottom end plates, and a plu-
rality of spacer bars rigidly holding said end
plates in spaced relation, each end plate having
a plurality of radial grooves in its inner face and
longitudinal grooves in its periphery, longitu-
dinally movable cam means in said body struc-
ture, and a plurality of radially shiftable stone
carriers, each having a portion mounted in radial
grooves in the plates and cooperafing with said
cam means, and a stone-supporting portion ex-
tending into longitudinal grooves in the periph-
eries of the end plates, said stone-supporting
portion being of sufficient length to extend to
the front end face of the bottom end plate to
hone closed-end bores for the full depth thereof.
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