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:*::PROCESSFOR:EONINGPSTONRNGS 
a John:M. Haldeman, Detroit, Mich, assignor to 

General Motors. Corporation, Detroit, Micha 
rporation of Delaware 

application May 31, 1951; Serial:No.229,105 
13 Claims. (C1, 51-290) 

3.1 
...This invention relates: to afrnethod of: and an 
*apparatus; for. finishing:the exterior Surfaces...of 
split::piston:rings: foretise inlithea cylinders of in 
sternal combustion engines and for other pur 
30SeS. 

An object of the invention is:toriaproves the 
timethods of and apparatus for fiaishing...the sex 
iterior surfaces of to ebtainian-in 
3proved 3:pressure patternet between the rings and 
...the cylinders with;whichsthetirings; 
"sployed. Etisalso an object-of-the-invention to-de 
-wiseia; more seconomicallennethod of saladiapparatus 

r providing assatisfactory finish on-the-exterior 
::surfaces: ofgeistora; and other ringsgfor such pur 
sp0SeS. - 

"...g. Fos-secure?these and others ends, it:isproposed 
to construct:a: honing orabrading machiae...in 
suchia:wayasato, providesanitarboroni which the 
irings:can be either rigidly or resiliently confined 

2 
ably mounted upon the, support 2 and on which 
successive stacks 9 of split resilient piston rings 
2 are adapted to be removably, disposed. The 

3. arbor 8 and thering, stack 9 are adapted to pro 
a 5.ject within a cylindrical honing... or .abrading 

tool indicated at 22 when the machine is oper 
lated in such alway as to move the tool into the 
dot-and-dash-line position indicated in Figure 1. 
The tool 22 is supported by a shaft 23 having, a 

"eito. besen-,10-piston 24 providing means by, which the shaft.is 
reciprocated and rotated within a cylinder 26 
forming an integral part of the frames. 0. The 
shaft 23, forms the driying part. Of...a...aechanical. 
hydraulic, or other: suitable means by which the 

15...honing tool. 22 and the arbor. 8 may be rela 
tively...rotated or reciprocated, or rotated and re 
ciprocated at any desired number of strokesper 
minute, revolutions perminute and at any de 

sired, length of stroke. Controlspanel 2 is pro 
t; with respect:tagone;anothers and then to provide... 2) vided on a front part of the frame, C. of thema 
iaihoning tool:or abrading: aeans;for finishing the 
sexterior surfaces:ofitherings while therings are 

igidly oriresiliently;confined. 
*For a better::inderstanding of:the vinyention, 

Singidrawingiforning:a::part of the specification, 
... ii. Which: . ... 
: Eigure:lisa:fragmentary side elevationals view 
stofia honing machines embracing the principles of 
3theinyention. . . 
; : Figure 2 is...arplan view.fof aidiagrammatically 
"sillustrated ring; loading fixture;fortraig apart of 
:the apparatuszembracing the pringiples:of thesin 
;Vertion. 

Figure 3sis a view partly insections and partly 

chine-forso, actuating the machine in any de 
siredmanner. 
... The support 2; for the arbor 8: comprises an 
outer rigid frame 28, having, an axially, disposed 

eference may now be had to the accompany-25-cylindrical opening. formed therein. and having the legs 14 projecting...therefrom...The opening in 
the-frame 28 is adapted to terminate: adjacent the 

mity of the upper part off the frame 
dially, inwardly disposed flange 29. The 

borfianger-29.is adapted to receive.the reduced end 
of a flanged, collar-3, which is secured in a cylin 

formed in the flange 29 by a ring 
32; angaging ther threaded lower end of the collar 
31-A cylindrical opening formed in the collar 3 

adapted to. Feceiy, ushing, 33, for rotatably 
|tin: elevationiofstheringholding:arbor...andsarbor receiving a shaft,34 having a flange 36 formed on 
supportiembraced in:the:structure: disclosed by 

$:Figure 1. 
3:Figures 4:and 5 are: Crosssectionals viewsstaken 

::Figure:6is: an enlarged:fragmaentary view of the 
aupper, endsportion.ofsthestructureidisclosed by 
Figure 3. 

.. achine frame Ste. having:arbedtiplate: it.'on 
Swhich a Work:holding: pedestalli Orgarbor. Support 
... i2"is slidaily mounted in guidewaysif3 formed in 
parallel relation...stošone: another. Within the:bed 

... plate: f.i. The Support42:comprises a spaced pair, 50 between the 
it of supporting legsilk: to:which the guide rails;f 6 
idisposed within:the guideways of 3 are secured by 
":studs it. - . ." softhe support&f 2:is adapted to Rieherupper-end 
st:receive an arbor:8: 

and is adapted; rotatably...to-en 
gage an annular thrustring 37. Which is, formed 
on the collar 3-dia opposed-relation to the lower 

... surface of the flange 36. The flange 36; is re 
siliently held against the thrust ring 3 by, a 

he structurers disclosed by Eigure locomprises:45; spring 38, which is disposed-about the threaded 
ring 32 and is confined between the lower Surface 
of the frame 28tand, the adjacent surface of a cy 
lindrical hub. 38 from which a crank arm pro 
jects outwardly frona beneath the frame 28 and 

legs -14. ' The hub 39.has an axial 
: openingformed;thereinforrotatably receiving the 
; shaft, 34:and is supported upon...the end of the 
shaft-34 by a girgula te.indicated at 42. 

e:glutchplate 42-issup pon the reduced 
eshaft 34 by a nut 43 which engages the 
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threaded and reduced end of the shaft 34. The 
adjacent Surfaces of the hub 39 and the plate 
32 are provided with opposed and complementary 
teeth indicated at $4. 

It Will be apparent that the shaft $4 can be ro 
tated in either direction by the crank arm is at 
least to the extent that the crank arm. A can 
move between the legs A. However, the shaft 34 
can be rotated to any desired extent in either di 
rection by lifting upwardly upon the crank arn 4 
to compress the Spring 38 to such an extent that 
the teeth 44 can be moved with respect to one 
another. 

Slidably disposed within the cylindrical open 
ing forried in the frame 28 is a sleeve 46 which is 
adapted to extend above the frame 28 and to ter 
ninate just below the lower extilenity of the 
airbor 8. The sleeve 4S is provided with a plu 
rality of can slots 4: formed circumferentially 
and axially in Spaced relation to one another 
therein and each of these slots is adapted to re 
ceive an inwardly projecting end 48 of one of a 
plurality of studs indicated at A9. The studs 49 
are secured by locking studs 5 in radially disposed 
Openings formed in opposed relation to one an 
other around the periphery of the frame 28. Se 
cured to the Sleeve 45 and above the frame 23 is a 
guard and stop ring indicated at 52 which is 
adapted to prevent abrasive material from injur 
ing the bearing surface between the sleeve 4 and 
the member 23 and to limit the downward nove 
ment of the sleeve S with respect to the mem 
ber 28. Secured to the sleeve 43 above the mem 
ber 52 is a split ring 53 having a handle 543 pro 
jecting therefrom and by which the sleeve 46 
may be rotated upon the pins 49 for vertically 
moving the sleeve With respect to the frame 
28 and upon the cam slots 47. The ring 53 may 
be removably secured to the sleeve 46 by a stud 
indicated at 56. 

Disposed within the sleeve 46 and separated 
therefroi, by an annular clearance space indi 
cated at 57, is a cylindrical arbor support or sup 
port member indicated at 58. The lower ex 
trernity of the support 58 is formed in such a way 
as to provide spaced and downwardly projecting 
lugs indicated at 59. The lugs 59 form one of 
the movable parts of a universal joint 6 by which 
the Support 58 is adapted to be secured to the 
collar 3. Disposed in diametrically disposed 
radial openings formed in the lugs 59 is a pair 
of pins 62 which are adapted to project inwardly 
Within Similar diametrically disposed openings 
formed in a block 63 which serves the purpose 
of providing the intermediate element for the 
universal joint S. Secured in other diametri 
cally opposed openings formed in the block 63 
in norinal relation to the openings for receiving 
the pin 62 is another pair of pins 64 which pro 
ject outwardly into similar diametrically opposed 
openings formed in a spaced pair of lugs 65 which 
are similar to the lugs 59 and which project up 
wardly from the flanged upper end of the col 
lar 3. 

it will be apparent that the universal joint 6 
provides means by which the support 58 can be 
moved in any direction within the limitation op 
posed by the width of the clearance space 57 at 
the upper extremity of the sleeve 46. 
The upper extremity of the support 58 is pro 

vided with a similar universal joint which is indi 
cated by the numeral 67. The universal joint 6 
is formed by another spaced pair of lugs indicated 
at 88. The lugs 68 project from the opposite 
end of the Support 58 in such manner as to receive 

5 

4. 
a block 69 which likewise forms the intern ediate 
element of the universal joint 6. The block 3 
is Secured Within the lugs 68 by diametrically 
opposed pins which project into aligned operi 
ings formed in the lugs 68 and the block 9. Also 
projecting into the block S9 in normal relation 
to the pins. is a Second pair of pins indicated 
at 2. The latter pair of pins project into dia 
metrically opposed openings formed in an opposed 
pair of lugs 3 projecting downwardly from a 
Supporting collar 74 which forms the outer uni 
Versally novable member of the universal joint 
6. Forned inwardly from the upper end of the 
collar 74 is a plurality of axially and circumfer 

15 

20 

30 

3 5 

40 

45 

entially disposed bayonet slots 5 adapted to re 
ceive pins 77 which project inwardly from and 
are Secured Within radial openings formed in a 
cylindrical support 8 which comprises the main 
body thember for the mandrel 8. 

It Will be apparent that when the arbor 8 is 
projected over the universal joint is and the 
upper end of the support 58 in such manner that 
the pins project within the bayonet slots 6, 
the arbor 8 then can be rotated for rigidly 
clamping the arbor to the collar 4 within the 
bayonet slots 6. 
The outer surface of the support 78 is made in 

cylindrical or other suitable form for the pur 
pose of projecting within a stack of rings 2 such 
aS that indicated generally at 9. A slight clear 
ance should be provided between the interior 
Surface of the rings in the Stack 9 and the ex 
terior surface of the Support i3 So that the irings 
can be assembled upon the Support 8 without 
being deformed by the configuration of the ex 
erior Surface of the Support 8. The clearance 
referred to is indicated by the line 9. 
The lower end of the arbor f8 is adapted to be 

secured against rotational movement by the 
abrading tool 22 in such manner that the lower 
extreinity of the arbor can move angularly upon 
the support 58 and the universal joint, 67. Such 
movement is made possible by slots 84 which are 
formed in the lower edge of the Support 8 for 
receiving the ends of levers 36 which are slidably 
Secured by pins 8 across slots 88.formed radially 
inwardly around the support 58 in parallei rela 
tion to the axis thereof. The opposite ends of 
the levers 33 are formed in such a way as to be 
engageable by an annular can Surface 39 which 
is formed around the interior Surface of the sleeve 
46. The levers 86 are adapted to be held out of 

55 

60 

65 

70 

contact With the notches 84. When the leyers are 
not engaged and moved by the can Surface 32 
by Springs which project into the notches 33 
behind the levers 86. The Springs 9 are secured 
to the support 53 by screws indicated at 92. 

the lower end of the ring stack 3 may be 
Supported on the support 8 by a ring 8 adapted 
to be secured on the threaded lower end of the 
Support 3. The ring 8 which is adapted to 
seat against a shoulder 82 formed on the Sup 
port, 28 is provided With an inner fiange $3 that 
extends around the Outer Surface of the Support 
8 to engage the lower end of the ring Stack. 
9. The thickness of the flange 83 is sorghewhat, 
less than the thickness of the rings So as not 
to be contacted by the abrading tool 22 when 
the rings 2 are being finished. 
The lower end of the ring Stack 9 is adapte: 

to be secured rigidly or resiliently against the 
flange 8 of the ring 33 by a Second ring 93 
which is also provided with a flange Sá, similar 
to the flange 83 for engaging the upper end of 
the ring stack 9. The ring 93 is adapted to 
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3:...be moved axially with:respect to the support:18 
i: by ; a plurality of evers 93:halying intermediate 
portions adapted to be supported by,' ball: bear 

"lings.'indicated at 797.: The ball bearings £9; are 
*i-seated in:spherically formed openings: formed 
"kitespectively in the upper Surfaces of the levers 
:-(96 and: the lower: eindsurface: of... a. peripheral 

flanges 93: projecting outwardly; from the lower 
extremity of a supporting collar indicated at $99. 
ihei levers. 96-areislidably' mounted in radially 

its disposed slots if which are: formed inwardiy 
"fronhither end of a flange:02:vthat projects up 

's wardly and inwardly; from: the upper extirenity 
of the support member 78. The 'slots if f.sen 
gage-the Side-Suirfaces of the levers 398: il Such 

is manner! as to permit the levers to pivot upon the 
* balls '97 but to prevent lateral movement of the 
levers within: the slots. "The flange end of the 
ricolair'99 is secured:rigidly to the upper end Sui 
face of the fiange i? 02 by screws indicated at. 33. 
iThe upper-end surface of the collar'99 is formed 
Sih Such inariner as to provide oppositely disposed 
i. flats indicated at 04, these: being...provided for 
"...the purpose of receiving a wrench whichi may 
- be employed for loosening the pins 77 of the 
starbor 9 within-the-bayonet slotS$76. 

The collai '99 has an axially disposed opening 
'is adapted to receive an annular bushing 86. The 
bushing she 6-is supported in the opening by an 
"inwardly projecting flange: 07:..that engages a 

“shoulder formed at the lower extremity. of the 
isiblishing 86." The bishings is provided With 

imilar-inwardly projecting shoulder indicated 
"...at if 8 adapted to support - the lower end of a 
"Spring i-9 sandslidably to Vengage the outer-pe 
'ripheral surface-of-the-lower end of an axially 
s' movable adjusting sleeve indicated at ...ine 
'''upper end of the spring f3 is supported by a 
iring Fi 2 which in turn is supported by a shoul 

** der. 3 formed outwardly from adjacent; the up 
i-pers extremity of the sleeve I. The ring it 2 
: which projects' outwardly beyond the spring 9 

is adapted to besiidably disposed in an annular 
slot f{4 which is formed in the upper extremity 
of the bushing f3. Beyond the shoulder, 3 

is is a seconds outwardly projecting shoulder:indi 
''-cated at 6, the end surface of the latter being 
"-adapted-to-be disposed, within-ahdisiidably... to 
is engage the cylindrical surface; of the opening in 
'which the ?itShing its is mounted. Projecting 
** OutWardly froiii the upper extremity of the shoul 
'diers it 3 is a plurality of radially disposed iugs 

7 adapted to be slidably disposed withia ara 
dially disposed siets - if a formed in the end of 

; :the collais'98: A clearance if 9... is provided be 
"'Weer the adjacent Strfaces of each of the lugs 

is and the "collar 99, within the slots: 8. It 
will be apparent that the clearance: 9: Will-per 

imit considerable movement of the sleeve. iii. with 
iteSpect to the collaf 99 before the clearance is 
closed by engagement between the lugs; and 

: the collar 99. 
..' The sleeve is adapted to be supported upon 
the threaded upper end 2 of a shaft £22. The 
lower end of the shaft 22 is provided. With an 

1 & outwardly projecting, flange 23-adapted to sup 
3: port a balls bearing 24.2i;The ball bearing 24 
in turn Supports a ring .26 which is adapted to 

it be engaged by and to support the inner extremi 
: ties of the levers 96. 
2. It will be apparent that rotation of the shaft 

52?22s within the sleeves flii will tend to ceompress 
i-the-spring'? O9.in response to the force exerted by 
;the:ever's 396 upoi13theiri 

“compressing theirings2f in the stacked 9 in:fric 
93 and involved in 

... 6 
3ritional engagement with one another; it will be 

further apparent; that when the shaft3.22sis-ro 
3tated to such an extent as to close the clearance 
S i? 9 between the lugs ill and the collar$99 a fur 
ther rotation of the shaftif22 will tend positive 

... ly...to; move the levers 96 in such manner; as to 
rigidly clamp the ring stackle between:-the-op 

5 posing:ringS 8 and 93. 
. The shaft: 22 may be rotated: in either direc 

0ition as described by an internally splined collar 
- .2. which is Secured:rigidly to the fiange:23; and 

. Which is adapted to receive the upper splined tend 
... 28 of an actuating: shaft3.29. The spined end 
i.28 of the shaft:29sis; adapted to loosely fitzthe 

5. Spined interior surface of the collars 27-to-permit 
"...angular movement of the arbor 8 upon the uni 
i:Versal: joint, 67. The shaft; 29 projects&down 
Wardly.through an enlarged-axial opening formed 
in the block:69; the support 58, the block:63, and 

20 into...an opening formed axially within the upper 
-: end of the shaft: 34. The shafts. 29 is loosely 
s'. 'Secured within the opening...in shaft'34 by a pin 
3.indicated at: 3i. ... It will be apparent that the shaft 29 can:be 253 rotated as previously described by the operation 
of the crank-arn 4. 
The Structure disclosed by Figure; 3. is shown 

: With the rings in-the-position in which they will 
...: leheid by the airbor 22 at the end of a finishing 
operation and just prior to the removal of the 

... arbor 8 from the support 2 for: the purpose of 
is unloading the Stack of rings, 3 from the airbor 

3 & 8 and prior to the reloading of the arbor 8 with 
it a new stack of rings 39. It will be apparent: that 

8 the lever 54 has been operated in Such-manner 
- as to move-the-sleeve 46 upwardly with Fespect 
to the frame 28 So as toe release the flewers: 86 
from the cam surfaces”89. The-abrading tool 22 
which is shown in dot-and-dash lines in Figure 
3, may be removed from the carbor -is: with the 

- adjusting “means-for-the-arbor" in the position 
shown; or the rings in the ring stack-f 9 may be 
tightened-upon the airbor; 8 to prevent: the ex 
pansion of the rings when the abrading tool 22 

45 is removed. To so; tighten-therings upon the 
3'-arbor, it is necessary merely to rotate the crank 
- 4f until the clearance fi-9 is closed. between the 
slugs and the collair 599. When the clearance 

9. is closed, a certain's amount of pressure may 
50-be applied to the crank 4 - to further rotate the 

lever in the same direction. ... Such further.ro 
-*tation of the lever-will cause the ring 26 to oper 

lates the levers: $5 in such a way as to rigidly 
rt secure the rings between; the clamping, rings 393 

55. and 8 thereby to prevent expansion of the rings 
-- when the tool 22 is removed. To remove the tool 
22 it is necessary only to operate the control panel 
27 of the machine in such manner as to elevate 
the tool. 22: into the position in which it...is shown 

6) i? futilizes in Figure 1. The arbor 8 may there 
after be remeved from the support 12:by en 

*ploying awrench upon the flats if itcioose::the 
vis-pins 7 within the bayonetislots 6.3 Wh he 
''pins are so loosened, the arbor. 8 may be:re 
moved by lifting it off the upperiend of the-sup 

"sporting shaft:58, and the universal joint: 5: The 
* rings-may be removed frora the arbor ES by ap 
plying a crank - having as Splined end into: 
splined interior surface of the collar: 27-yo: 
loosening; the ring St. by the tiss- of...a spanner 

- wrench. When the ring 8 is removed, the rings 
* 2 in the stack: 9 may be: displaced from the end 
of the support 78 and a new stack of:rings to be 
finished:may, Rithereafter be... secured: upon: the 

:arbor; 8. 
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The structure illustrated by Figure 2 may be 
employed in reloading the arbor 8 with a new 
stack of rings to be finished. The structure so 
illustrated by Figure 2 comprises a plate 36 
having an elongated opening 37 formed there 
in and in one end of which a cylinder 38 is 
secured. The cylinder 38 is provided with a 
piston 39 adapted to actuate a piston rod ti 
which projects from one end of the cylinder 
through an opening 42. 
beyond the cylinder 33 is rigidly secured inter 
mediate the opposite ends of a clamping member 
43 which projects transversely through the 

opening 3 adjacent the end thereof opposite 
the cylinder i38, The clamping member 43 is 
Secured to the plate 36 by transversely disposed 
guides 44 which are Secured to the plate 33 by 
bolts indicated at 46. Disposed beyond the 
clamping member 43 and projecting across the 
plate 36 adjacent the end of the opening 37 
is another claimping member 4 having out 
Wardly projecting flanges 48 formed intermedi 
ate the ends thereof which are secured to the 
plate f36 by bolts indicated at 9. The opposing 
surfaces of the clainping members 43 and 4 
are formed in Such manner as to provide com 
plementary semi-cylindrical surfaces 3 and 52. 
The surfaces 5 and 52, when the clamping 
members 43 and 4 are closed with respect to 
one another, form a perfect and complete cy 
lindrical Surface comparable to the cylindrical 
surface of a cylinder in which the piston rings 
being finished are intended to be employed. The 
clamping member 43 may be closed or opened 
with respect to the clamping member by 
applying fiuid pressure to the cylinder 38 for 
actuating the pistOn 39. 

In order to reload the arbor S, it is necessary 
only to place a stack of piston rings in the clamp 
ing members 43 and 4 with the clamping 
members open sufficiently to receive the rings 
when the rings are expanded. The arbor 88 
thereafter may be inserted in the rings with the 
ring Si renoved. After insertion of the ar'- 
bor, the ring 8 may be tightened on the end of 
the support 78 by turning the ring with a spanner 
Wrench. The rings in the stack 9 thereafter 
may be contracted about the Support 8 by ac 
tuating the piston 39 in Such manner as to close 
the jaws 33 and 47 with respect to one another. 
After the exterior surfaces of the rings in the 
ring stack 9 have been made to conform to the 
cylindrical interior surface of the jaws or clamp 
ing members 43 and 47, the rings in the stack 
may be rigidly secured with respect to One an 
other to prevent expansion thereof with respect 
to the support '78 by applying the splined end of 
the crank previously referred to to the Splined 
interior surface of the collar i2. Thereafter 
the crank is turned in the proper direction until 
the clearance 9 is closed and after which Con 
siderable force is applied to the crank for the 
purpose of positively moving the ring 26 in Such 
inanther as to move the level's 38 to rigidly clamp 
the ends of the stack 9 between the clamping 
rings 93 and 8. When the rings are tightened 
upon the arbor to a sufficient extent, the piston 
39 is thereupon actuated in such manner as to 
open the jaws 43 and 4 so that the airbor 
containing the confined stack of rings 9 can 
be removed from the apparatus. The airbor 8 
is thereafter reapplied to the end of the Support 
ing shaft, 58 and the universal joint 67 by in 
serting the pins 7 in the bayonet slots S and 
applying a wrench to the flats iO4 to tighten the 

The end of the rod 42 

2. 

3. 

s ) 

75 

8 
pins 77 with respect to the bayonet slots 75. The 
lever 54 is thereupon actuated in such manner 
as to lower the sleeve 46 within the frame 28 
so that the cam surface 89 will be made to actu 
ate the levers 86 to engage the slots 84. The con 
trol panel 27 is thereupon actuated in Such man 
ner as to bring the abrading tool 22 down upon 
the arbor 8 into the position indicated in dot 
and-dash lines in Figure 1. 
The initial or preliminary part of the finish 

ing operation is thereafter performed by again 
actuating the control panel 27 in such manner as 
to case reciprocation and rotation of the abrad 
iing tool 22 with respect to the mandrel 8 and the 
stack of rings 9. It has been found to be pref 
erable to actuate the abrading tool throughout 
a relatively long stroke and at a relatively Srihall 
nunner of strokes per minute and at a relatively 
large number of revolutions per minute through 
out the preiminary finishing operation upon the 
stack of rings 3. During Such preliminary fin 
ishing operation, the rings in the stack 9 will be 
confined upon the arbor 8 in Such manner that 
the resilient forces within the rings, caused by 
the contraction of the rings upon the arbor 8, 
will be ineffective to expand the rings against the 
interior surface of the abrading tool 22. 
When the preliminary finishing operation is 

completed, the control panel 2 may be actuated 
in Such manner as to Stop the rotation and re 
ciprocation of the abrading tool 22. The rings 
in the stack 9 thereafter may be released with 
espect to one another to permit the expansion of 
the rings within the interior surface of the abrad 
ing tooi 22 by actuating the lever 4 in Such man 
ner as to open the clearance 9 between the 
lugs and the collar 93. When the clearance 
; i3 is opened to the desired extent, the rings in 
the stack 9 thereafter will be resiliently held to 
gether by the force of the spring 69 which is 
exerted upon the rings 33 and 82 by operation 
of the levers 38. The rings thereupon will be 
made to engage the interior surface of the abrad 
ing tool 22 by reason of the resilient force exerted 

5 by the tendency of the rings to expand and the 
rings will be frictionally held together Within 
the stack 9 by the resilient force exerted by 
the spring 99. It has been found to be Satis 
factory thereafter to finish the rings by actuating 
the control panel 2, in such manner as again to 
cause relative rotation and reciprocation between 
the arbor 8 and the abrading tool 22. It has also 
been found to be desirable during Such final fin 
ishing operation to reciprocate and rotate the tool 
22 with respect to the arbor 8 at a relatively large 
number of strokes per minute, throughout a rela 
tively short stroke and at a relatively large num 
ber of revolutions per minute. 
After such final finishing operation has been 

completed, the control panel 27 may be actuated 
in such manner as to remove the honing tool 22 
so that the arbor 8 may be removed and a new 
stack of rings applied thereto as previously de 
scribed. 

I claim: 
1. A method of finishing piston rings which 

comprises contracting a split resilient ring blank 
until the exterior surface thereof is of Smaller 
cylindrical form, rigidly securing said ring blank 
against radial movement out of said contracted 
form, projecting said ring within an abrading tool 
adapted to engage a plurality of areas around the 
exterior surface of said ring, relatively rotating 
said abrading tool and Said ring SO Secured against 
radial movement while axially moving Said abrad 
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ing tool and said ring with respect to one another: 
throughout a plurality of reciprocating-operas. 
tions, releasing-said ring to permit, the resilient - 
expansion...thereof, against said abrading tool, i. 
and relatively rotating and reciprocating said ring 5 
and said abrading tool while said: ring is so re 
siliently expaided in said tool. ". . . 

2. A 'netiaodi 'offinishing piston-rings: which 
comprises: contracting a 'stack of Split resilient 
rings to form a cylindrical exterior surface there-il () 
on, clamping said rings rigidly, in said contracted 
forms to prevent radial expansion of said rings, . 
continuously abrading the exterior surfaces of: 
said, rings; in said contracted form to provide a 
roughly finished cylindrical surface: thereon, re-il 5 
leasing: said rings to permit the resilient radial: 
expansion of each of Said rings, holding said rings 
in frictional engagement. With one another-in said: 
resiliently expaided for;3, and thereafter rota-g 
tively abrading the exteri) surfaces of said, rings: 20 
While said rings are so held infrictional engages: 
ment. With one another: . . 

3. A limethod offinishing piston rings; which, 
comprises contracting: a stack of Split resilient. 
rings upon the exterior surface of an arbor, apr 25 
plying axially disposed forces to the end surfaces 
of said rings: to::clampisaid rings: rigidly, together 
upon said arbor, sabrading the exterior-surfaces 
of said rings to form a roughly finished cylindrical 
surface, releasing said rings to permit radialex- 30 
pansion of said rings"into 1resilient engagement 
with the abrading surface, holding said rings 
while, so released in frictional engagement with 
one another, and relatively rotating said abrad 
ing tool and said rings and "arbor while said rings 35 
are so held for finally finishing the exterior sur 
faces of said rings. 

4. A method of finishing piston rings which 
comprises rigidly securing a stack of split resilient 
rings with respect to one another and with the 40 
exterior Surfaces thereof forming approximately 
a continuous cylindrical surface, roughly finish 
ing said stack of rings With an abrading tool en 
gaging a plurality of areas on each of Said rings 
around the periphery of said cylindrical surface 45 
by relatively reciprocating said rings and said 
abrading tool while so secured and throughout a 
plurality of continuous reciprocating movement, 
releasing said rings Within Said abrading tool for 
resilient radial expansion therein, holding said 50 
rings together With a force limited enough to 
permit further expansion of Said rings within 
said abrading tool but great enough to cause 
driving frictional engagement between the sur 
faces of said rings, and relatively rotating said 55 
abrading tool and Said rings while Said rings are 
so held. 

5. A method of finishing piston rings which 
comprises rigidly Securing a Stack of split resilient 
rings with respect to one another with the ex- 60 
terior surfaces thereof forming a Continuous 
cylindrical surface, roughly finishing said stack 
of rings with an abrading tool engaging a plural 
ity of areas on each of said rings around the 
periphery of said cylindrical surface by relatively 
rotating said rings and said abrading tool While 
said rings are so secured in said stack, releasing 
said rings within said abrading tool for resilient 
radial expansion therein, holding said rings to- to 
gether in Said stack with sufficient force to permit 
further expansion of said rings Within Said abrad 
ing tool and to cause driving frictional engage 
ment between the Surfaces of said rings, and 
thereafter continuing the relative rotation of said 75 
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abrading tool and said:rings. While said rings are ... 
so held. , * - - - - - - - - - - - - - - - - . . . . . . . . . 

6. A method of finishing piston rings which 
comprises rigidly securing a stack of split resilient 
rings; with respect to one another with the ex 
terior surfaces, thereof forming. approximately a continuous cylindrical-surface, roughly finishing 
said, stack. of rings: with an abrading tool engag: 
ing a plurality of areas: on each of said rings. 
around the periphery of said cylindrical surface 
by relatively rotating and reciprocating said rings 
and said abrading tool while said rings are so 
secured in Said stack, releasing said rings within 
said abrading-tool for resilient radial expansion 
therein holding said rings together in said stack. 
with sufficient force to permit further expansion 
of said rings within said abrading tool and to. 
cause-driving frictional engagement between the 
surfaces of said rings, and relatively rotating said. 
abrading tool and said rings, while said rings are 
so resiliently held together within said abrading. 
tool and while said rings are free to expand in . radially contacting engagement with said abrad 
ing tool. - L ' ' - - 7. A method of finishing, piston rings which. 
comprises rigidly securing a stack of split resil 
ientirings with respect to, one another with the. 
exterior, surfaces, thereof forming approximately, 
a continuous cylindrical surface, roughly finish 
ing said stack. of rings with an abrading, tool en 
gaging a plurality of areas of each of said rings 
around the periphery, of said cylindrical, sur 
face by, relatively rotating and reciprocating said: 
rings and said abrading tool-while said rings are, 
so held in said stack, releasing said rings within 
said abrading tool for radial expansion therein, 
holding said rings together in said stack with 
sufficient force to permit further expansion of 
Said rings within Said abrading tool and to cause 
driving frictional engagement between the Sur 
faces of said rings, and thereafter relatively ro 
tating and reciprocating Said abrading tool and 
said rings While applying said force to hold Said 
rings together and While applying the radial force 
in Said rings tending to expand said rings into 
abrading contact Within Said abrading tool. 

8. A method of finishing piston rings which 
coin prises contracting a stack of split resilient 
lings until the exterior Surfaces thereof form an 
exposed and rigid and continuous cylindrical Sur 
face, abrading Said rigid and continuous cylin 
drical Surface While said rings are so contracted, 
releasing Said rings for expansion against the 
rigid interior Surface of a cylindrical abrading 
tool, and thereafter relatively rotating said rings 
and Said cylindrical abrading tool surface. 

9. A ninethod of finishing piston rings which 
comprises contracting a stack of split resilient 
piston rings to form a continuous cylindrical ex 
terior Surface, rigidly securing said rings in 
Said Stack With said exterior surfaces exposed 
and in Said contracted form, abrading said ex 
terior Surfaces of said rings while so contracted 
and Secured, externally confining said exterior 
Surfaces of Said rings to limit the radial ex 
pansion thereof, releasing said rings to permit 
Such limited radial expansion thereof, and abrad 
ing the exterior Surfaces of said rings while so 
eXpanded and limited and by an abrading move 
ment directed obliquely with respect to the axis 
of Said Stack. 

10. A method of finishing piston rings which 
comprises confining a stack of split rings against 
the resilient internal forces therein to form a 
rigid and continuous cylindrical exterior surface 
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on said rings, securing said rings in said con 
tracted relation with said exterior Surface ex 
posed to retain said cylindrical exterior Surface 
thereon, abrading the exterior Surface of Said 
rings while said rings are so contracted and Se 
cured, enclosing the exterior Surface of Said rings 
within a cylindrically formed tool to limit the 
expansion of said rings, releasing said rings to 
resiliently engage the internal Surface of Said 
tool, and rotatably abrading the exterior Sur 
faces of said rings while resiliently exparaded 
within said tool. 

11. A method of finishing piston rings which 
comprises radially contracting a stack of Split 
piston rings against the resilient forces therein 
to provide a continuous cylindrical surface on the 
exterior of said rings, rigidly securing said rings 
in said contracted relation, abrading the exterior 
surface of said rings, confining the exterior Sur 
face of said rings within a cylindrical tool to limit 
radial expansion thereof by Said resilient forces, 
releasing said rings to permit Said ringS resiliently 
to engage the interior Surface of Said tool, apply 
ing opposed forces to the ends of Said Stack to 
provide frictional driving forces between the rings 
in Said stack While Said rings are so released and 
abrading the exterior Surfaces of Said rings While 
So released in Said tool and in opposition to said 
frictional force between said rings. 

12. A method of finishing piston rings which 
comprises radially contracting a stack of piston 
rings against the resilient forces therein to pro 
Wide a continuous cylindrical surface on the ex 
terior of Said rings, rigidly securing said rings 
in Said contracted relation, abrading the exterior 
Surface of Said rings, confining the exterior Sur 
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face of said rings within a cylindrical tool to limit 
radial expansion thereof by Said resilient forces, 
releasing Said rings to permit said rings resiliently 
to engage the interior Surface of said tool, ap 
plying opposed forces to the ends of said stack 
While Said rings are So resiliently released to pro 
vide frictional driving forces between the rings 
in Said stack, and rotatively abrading said rings 
While So released in said tool and in opposition to 
Said frictional forces between said rings. 

13. A method of finishing piston rings which 
comprises contracting a stack of split resilient 
rings to form a continuous cylindrical exterior 
Surface, rigidly Securing said rings in said stack 
with Said exterior surface exposed and in said 
contracted form, abrading said exterior surfaces 
of Said rings while so contracted and secured, 
externally confining said exterior surfaces of said 
rings to limit the radial expansion thereof, re 
leasing Said rings to permit such limited radial 
expansion thereof, and abrading the exterior 
Surfaces of Said rings while so expanded and lim 
ited and by intersecting abrading movements di 
rected obliquely with respect to the axis of said 
Stack. 
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