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APPABRATUS FOR HONING

Harold L. Blood, Worcester, Mass., assignor to
The Heald Machine Company, Worcester,
Mass., a corporation of Massachusetts :

Application November 5, 1936, Serial No. 109,331

10 Claims,

The present invention relates to an apparatus
for honing and especially to an arrangement by
which a short rapid relative axial reciprocation
between the hone and the workpiece may be pro-

§ vided while the honing action is taking place.

In the honing of cylindrical or tapered sur-
faces, it has been found desirable to combine
with the usual relative rotation between work-
piece and hone, a relative reciprocatory move-

10 ment between the workpiece and the hone to pro-
duce a suitable surface finish on the workpiece
which will be free of scratches and honing lines.
Heretofore, such a reciprocation has, in general,
been provided by mounting either the workpiece

1§ or the hone on the familiar reciprocatory table
provided in machine tools for producing a rela-
tive movement between the work and the tool.

. 'This arrangement has been entirely satisfactory
in operation, but in the construction of inexpen-

20 sive honing apparatus, it is desirable to eliminate
the reversing mechanism required for controlling
the table movements. It is accordingly the prin-
cipal object of the present invention to provide
for an axial reciprocation of the honing members

25 relative to the workpiece by a simplified arrange-
ment capable of producing more rapid reciproca-
‘tions than have heretofore been attainable, thus
eliminating the need for any table or carriage
movements except those necessary to present the

30 work to the hone and to withdraw said work
from honing position.

In the particular embodiment of the invention

described, the hone is mounted on a spindle which
-is journalled in a honing head and the hone is
‘35 reciprocated relative to the honing head and is
also rotated by a rotation of the spindle. In or-

“der that the reciprocations may occur at the de-~.

sired rate, a further feature of the invention re-

sides in a provision for rotation of the hone in-'

40 dependently of its reciprocation.

: A further object of the invention is the provi-
sion for collapsing the hone, as at the completion
of the honing operation, in -order to withdraw
the hone from the workpiece. The workpiece may

45 thus be moved into operative relation to ‘the:

' hone bhefore the hone is expsnded into operative
honing tion.

In the copending -application of Blood, Serial
No. 100,911, ﬁled September 15, 1936, which has
30 become Pat. No! 2,146,414 dated Feb. 7, 1939, is
disclosed an apparatus by which to oompensate
for wear on the honing stones. One object of
the present invention is to provide an apparatus
of this character which will function in connection

; with a reciprocatory spindle in adjusting the hone

(C1. 51—34)

to compensate for wear thereon when such a com-
pensation is necessary.

Other and further objeets and advantages of
the invention will more fully appear from the fol-
lowing detailed descripfion taken in connection 5
with the accompanying drawings in which— .

Fig. 1 is a vertical sectional view through a
honing head embodying the invention.

Fig. 2 is a sectional view along the line 22 of.
Fig. 1.

Fig. 3 is a horizontal sectiona.l view along the
line 3—3 of Fig. 1.

Fig. 4 1s a sectipnal v1ew along the llne 4—4
of Fig. 3.

Fig. 5 is a sectional view correspcnding to Fig.
4, with parts in a different relative position.

Fig. 6 is a vertical sectional view illustrating the
parts associated with the hone-carrying spindle
at the end remote from the hone.

Like reference characters refer to like pa.rts in
the different figures.

With reference first to Fig. 1, the hone which
is of any suitable character, is arranged in the
present disclosure for the honing of tapered in-
ternal surfaces and corresponds to the hone dis~
closed in the aforesaid Blood Patent No. 2,146,414,
It is sufficient to note for the purpose of this ap-
plication that the hone comprises a head or ar-
bor | having an axial bore 2 in which a spindie
3 is slidable. The arbor has a key, not shown,
by which to hold the spindle against rotation rel-
ative to the arbor, but to allow for axial movement
of thespindle. The latter has an arcuate shoulder
4 within the arbor and the end of the spindle
projects beyond the arbor and has a cap § se-
cured thereto. The opposite end of the spindle
receives an axially positioned bolt 6 for control-
ling the effective length of the spindle, the bolt
being held against turning movement py 4 lock-
ing nut 1. A cylindrical hub 8 on the arbor pro-
vides for attachment of said arbor to the hone
supporting and rotating mechanism  hereinafter -
described. :Although the spindle 3 is shown as
made up of two separate members these mem-
bers are functionally integratand are so described.

The arbor 1 has a plurality of radially extend-
ing slots 8 in each of which is positioned a lever

10

18

-

- 10 substantlally of bell-crank form. Surround-

ing the arbor #\adjacent the bases of the slots 8
is an annular member {1 the same being secured
to the arbor by bolts, not shown, and between
the arbor and the-annular member is a disk 12
having a plurality of fingers 13 extending info
. the several slofs 9.- One end of each of the bell-
crank levers 10 has an arcuate surface {4 for en- / |

i)




gagement with the corresponding finger 3 to

. provide for rocking movement of the lever rela-
- tive to the finger.

10

15

_The opposite end of each lever has an arcuate
lug 15 engageable in an arcuate recess I6 in an
associated ‘hone carrier 17. On the outer side of
each of the carriers 17 is positioned a holder 18
to which is secured, as by a suitable adhesive, a
honing member in the form of a stone §9, prefer-
ably of abrasive material.

wardly from the holder.

The several holders {8 are retained against the
carriers by coil springs 21 and 22, each in the
form of an annulus. The spring 2I is positioned

‘at the inner or left hand (Fig. 1) end of the
holders and engages the flanges 20. The other

coil spring 22 is-positioned in a recess 23 in the
outer end of each of the holders and the in-
turned portion of the holder which forms this
recess engages in a correspondingly shaped re-
cess 24 in the carrier. For additionally holding
the levers 10 in position, a coil spring 25, also
in the form of an annulus, is positioned in a slot
26 in the arbor i for engagement with all of the
levers. At the corner of each hell-crank lever is

an arcuate protuberance 21 engageable with the.

arcuate shoulder 4 on the spindle.
- The hone above described is mounted on the

_end of a hollow shaft 28 journalled in a housing

29 and the shaft is driven in any suitable man-
ner, as by means of a pulley 30 secured to the
left hand end.of the shaft., Within the shaft is

* an axially slidable rod 3{ having a héad 32 at

40
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the right hand end thereof engageable with the
end of the bolt 6. A coil spring 33 surrounding
said rod is positioned between the head 32 and
a collar 34, Fig. 6, the latter being slidable on
the rod, and normally urges said rod to the right
for expanding the hone. Movement of the rod
is limited by a nut 35, Fig. 6, on the thréaded

‘1eft hand end of the rod.

The above structure is all fully described and
claimed in earlier patents or applications and 1s
not of itself the present invention.  The latter
involves the attainment, in connection with the
above, or similar machine elements, of the ob-
jects and novel features above outlined. In ac-
cordance therewith, the shaft 28 in addition to

- its rotary motion is arranged to.have a relatively

rapid reciprocation within the housing 29, se

that the hone will be reciprocated as well as ro-.
tated when operating on the workpiece a.© The -

latter is here shown 'as mounted non-rotatably
in any suitable work-holding structure 36 which

> is movable in one direction to dispose the work-

piece in operative relation with the hone, and

.in the other direction to withdraw said work-

piece from honing position.

The shaft 28 is journalled in spaced bearings -

31.in the housing 29 and is axially slidable there-
in. Secured to the shaft 28, between the bear-
ings 37, is a collar 38 held against-rotation on
the shaft, and journalled on the.collar 38 is a
ring 39. Anti-friction bearings 40 assure & free
rotation of the ring 39, but restrain the ring
against axial movement on the shaft 28. 2
shown in Fig. 2, the ring 39 has oppositely pro-
jecting trunnions 41, on each ¢f which is mount-
ed a crank arm 42, the two arms being integrally
connected by a connecting bar 43, Fig. 1. The
crank arms are held on the trunnions 4{ by nuts
44 and the opposite ends of the crank arms 42
are journalled on a sleeve 45 eccentrically
mounted in the housing 29 beneath the shaft 28.

The stone is additlon-"
ally held in place by flanges 20 extending out-
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With reference now to Fig. 3, the housing 29
has spaced bearings 46.and 47 in the latter of
which is journalled a stub shaft 48. A pulley
49 is secured to the outer end of the stub shaft,
as by a clamping nut 50, and provides for rota-
tion of the shaft 48. Eccentrically positioned In
the inner end of the shaft 48 is the end of a
spindle 51, the opposite end of the spindle hav-
ing an eccentric sleeve 52 positioned in the bear-
ing 46 and corresponding to the eccentricity of
the shaft 48 relative to the spindle 5i.

48 and eccentric sleeve 52 provide for an eccen-
tric movement of the spindle, 51 about the axis
of the shaft 48. 'The sleeve 45 has an eccentric

"bore, the latter receiving the spindle 51, and this

arrangement serves to impart a. reciprocatory
movement to the shaft 28 in response to rota-
tion of the shaft 48.

To adjust the extent of reciprocation of the
shaft 28 the sleeve 45 is mounted for angular
adjustment on the spindle 5f. To this end the
stub shaft 48 has an integral flange 53 having a

plurality of ratchet teeth 58 thereon to cooper-

ate with corresponding ratchet teeth 55 on the
end of the sleeve 45. A threaded collar 56 is po-
sitioned .on the spindle 51 at the end of the
sleeve 45 remote from the ratchet teeth and nor-
mally holds.the cooperating ratchet teeth in in-
terengagement For adjustment of the sleeve 48
the collar 56 is loosened and the sleeve 45 can
then be turned on the spindle 54. The showings
of Figs. 4 and 5 indicate two extremes of ad-
justment for maximum length of reciprocatory
strokes and for no reciprocation respectively.
‘With such a reciprocating hone, eéspecially
when same is arranged to operate in a work-
piece bore that is straight rather than tapered,
it is essential, for the movement of the work-
plece into and out of honing position, to make

provision for expanding and contracting the -
.hone.

To this end the shaft 28 has a sleeve §7
secured against turning movement thereon by
a key 58 which allows axial: movement of the

sleeve. A projecting fisnge 59 on the sleeve 87,

forms & piston slidable in a cylindrical bore §8
provided by the collar 38, the latter having a
cylindrical- flange 6f integral therewith. Fluid
under pressure is directed through a channel 62
in the housing 29 from any suitable source to an
annular groove 63 in the periphery of the sleeve
51 from which it is directed by a.channel 64

10

As the -
_ bearings 46 and 47 are in alinement, the shaft

15

20

30

85

to the cylindrical bore 60 to procure movement -

of the sleeve 57 to the left Fig. 1, trom the po-~
sition shown.

With reference now to Fig.-6, a plurallty of
pins 65 extend through openings 66 in the pulley
30-and engage at their inner ends with a shoul-
der on the sleeve 51. At the outer ends the¢ pins
engage with a ring 67 positioned on the end of

the shaft 28 and_engaging with the underside of -

the nut 35. T'ne ring 87 has slots 68 to réceive
the ends of the pins 65 and it will be ap] nt
that when fluid under pressure enters the ¢ylin-
drical bore 60 the ensuing left hand movement of.

pressure to the bore 60 may be procured auto-
matically as at the end of each honing opera-

55

. ‘sleeve 51 is communicated through nut 35 to 65

‘the rod 31 and head 32, this compressing the
As . spring 33 and allowing the springs 21 and 22 to
collapse the hone.- The admission of fluid under -

70

tion, by any suitable structure, or may be pro- .
cured manually by a -suitable valve, not shown,

which, during the honing operation, with the-.
workpiece engaging the hénes, will allow fluid
under pressure to exhaust from within the cylin-

7%
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der bore. The springs 21 and 22 cause the hone

‘to collapse when the rod 3l is moved to the left.

For compensating for wear on the honing
stones the housing 29 has parallel studs 69, ad-
jacent to the pulley end of the shaft 28, which

" support a plate 70 in engagement with the inner

surface of the nut 35, the plate being resiliently

"urged to the left by coil springs Ti surrounding

the studs. Movement of the plate to the left is
limited by the heads 12 on the studs so that when
the hone is collapsed the nut 35 will be out of
engagement with the plate 10. In the normal

honing operation the nut 35 may engage the -
* plate 10, but frequently does not inove far enough -

to the right under the action of the spring 33 to
quite reach the plate 70. As the stones become
more and more worn the nut 35 must move more
and more to the right to allow the stones to-en-
gage with the work at a proper pressure, the ex-
pansion of the hone being limited ultimately by
engagement between the nut 3§ and the end of
the shaft 28. After the hones are sufficiently
worn to require a compensation for wear, the
nut 35 moves far enough to the right to establish
sufficient frictional contact between the plate 70
and the nut to cause a relative turning movement
of the nut 35 on the end of therod 31. The shaft
28 is rotated in the direction indicated by the

" -arrow 13, Fig. 1, so that the relative turning

movement of the nut 35 on the rod is in a proper
direction to back the nut away from the end of
the shaft 28, thereby allowing & further move-

- ment of the rod to the right and allowing the

hone to be expanded somewhat more than be-

_fore. This compensation can occur independent-

1y of the reciprocation of the shaft 28 as the nut
35 engages the plate 10 only when the shaft Is at
or near the right hand end of its movement, and
the resilient mounting of the plate will- allow

a movement ‘thereof when engaged by the nut. .

From the foregoing it will be apparent that the
present invention provides for rapid axial vibra-
tion of the spindle which carries the hone, there-
by providing the desired combined rotary and
reciprocatory motions between the hone and the
workpiece. Furthermore, a fluld pressure actu-

ated mechanism is provided for collapsing or ex-

panding the hone when desired, as at the end
of & honing operation. A compensatory mecha-
nism is also provided to compensate automatical-
1y for the wear on the honing stones whenever a
compensation for wear becomes necessary. It
will be understood that the provision for rectpro-
cation and rotation of the hone may be applied
equally well to other forms of cutting tools where
a simultaneous rotation and reciprocation rela-
tive to a workpiece is desired, as for example, in
internal grinding machines. ’

I claim:

1. In a honing device, & honing head, a spindle
mounted for reciprocation therein; 4 hone on the
spindle, said hone comprising an arbor, & honing
element carried by said arbor and movable rela-
tive thereto, means associated with the. spindle

‘ for urging the honing element into operative po-.

70

sition, and limiting means for controlling- the
operative position of the honing element and
means for automatically compensating for ‘wear
on the hone by adjustment of said limiting means.

2. In a honing device, a honing head, & spindle
mounted for reciprocation therein, means for ro-
tating said spindle, means for reciprocating said

spindle, & hone on said spindle;.and mesans’ for

automatically compensating for wear on the hone,

3

said compensating means being actuated in part
by the spindle rotation. . T
3. In a honing device, a head, a spindle mount-
ed for reciprocation therein, a hone on the
spindle, said hone comprising an arbor, at least
one honing element carried by and movable rela-
tive to the-arbor into and out of operative posi-
tion, and means associated with the spindle for

‘normally urging said element into operative posi- -
tion, means for controlling the operative position

of said honing element, and means for automati-
cally adjusting said last means to compensate
for wear on the honing elements.

4. 'In & honing device, & head, & spindle mount-
ed for reciprocation therein, a hone on the
spindlé, said hone comprising an arbor, at least
one honing element carried by and movable rela-
tive to the arbor into and out of operative posi-
tion, and means associated with the spindle for
normally urging sald element into operative po-
sition, means for controlling the operative posi-
tion of said honing element, means for automati-.
cally adjusting said last means to compensate
for wear on the honing elements, and means for
procuring . & retraction of the honing elements
relative to the arbor. N '

5. In g honing device, & head, & spindle jour-
nalled in-the head and reciprocable therein, a
hone mounted on the spindle, said hone com-
prising an arbor, a lever mounted for rocking
movement on the arbor and a honing element
carried by the lever, resilient means positioned
axially of the spindle for normally urging the
honing element into operative position, and
means for rendering said resilient means inoper-
ative to procure a movement of the honing ele-
ment into operative position, said last means in-
cluding & piston and cylinder, one of which is
carried by the spindle.

+ 6. In a honing device, a head, a spindle jour;

“.nalled therein and reciprocable thereto, a hone

‘mounted on the spindle, said hone comprising
an arbor, at least one lever pivotally mounted in
the arbor and & honing. member carried by the
lever, means extending axially of the spindle for
urging the lever and the honing member thereon
into-operative position, and fluid pressure actu-
ated means engageable with said last means for
rendering said last means inoperative to pro-
cure movement of the honing element into in-
operative position.

5
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7. In a honing devicé, a head, a spindle jour-
‘nalled therein and reciprocable thereto; a hone

mounted on the spindle, said hone comprising
an arbor, at least one lever pivotally mounted
in the arbor and a honing member carried by the
lever, & rod extending .axially of the spindle,
resilient means engaging said rod for shifting the
latter in the spindle to procure movement of the
honing element info operative position, a thread-

ed collar on the projecting end of said rod, and -

‘means efigageable with said collar to procure a
. turning movement thereof in response to rotation

of the spindle, thereby procuring adjustment of

the position of the rod to compensate for wear

on the honing element. ‘
8. In a honing device, a head, a spindle jour-

nalled therein and reciprocable thereto, a hone -

mounted on the spindle, sald hone comprising
an arbor, at least one lever pivotally mounted in
the arbor and & horilng member carried by the
lever, a rod extending axially of the spindle, resil-
ient means engaging sald rod for shifting the.
latter in the spindle to procure movement of the
honing-element into operative position, a thread-

70
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~and cylinder, one of which is connected to the

ed collar on the projecting end.of said rod, and
8 stationary plate mounted on the head and en-
gageable by said collar during the axial recipro-
cation of the spindle, said plate procuring a turn-
ing movement of the collar on the rod in response
to rotation of the spindle for adjusting the posi-
tion of the rod within said spindle.

9. In & honing device, a head, a spindle jour-

nalled therein and reciprocable thereto, a hone

mounted on the spindle, said hone comprising
an arbor, at least one lever pivotally mounted
in the arbor and a honing member carried by the
lever, a rod extending axially of the spindle,
resilient means engaging said rod for shifting the

; latter in the spindle to procure movement of the

honing element into operative position, a thread-
ed collar on the projecting end of said rod, and
fluid pressure actuated means, including s, piston

2 182,276

spindle and the other of which is connected to
the collar for shifting said collar and the rod
axially of the spindle for procuring movement of
the honing element into inoperative position.

10. In a honing device, a honing head, a spindle
mounted for reciprocation therein, & hone on the
end of the spindle, said hone comprising an arbor,
a supporting member mounted for recking move-
ment relative to the arbor and a honing element
mounted on'the supporting member and movable
therewith, means associated with the spindle for
urging sald supporting member and the honing
element into operative position, means for con-

]

trolling the operative position of said honing ele-""

ment, and cooperating means on the spindie and
head for automatically adjusting said controlling
means durlng reciprocation of the spindle,

B HAROLD L. BLOOD
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