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rEPROCESSTFORHONING PISTON RINGS

= Fohn=M. Haldeman,. Detroit,. Mich.,.assiznor..to
- General-Motors:Corporation; Detroit; Mich,, a
—corporation of Pelaware

- Application:May:31, 1951;:Serial:No; 229,105

© A3 Claims.  (CL51=290)
i | ) 2
" »This invention relates:to asmethod ofsand.an  _ably:mounted uponthe,support 12 .and on which
rapparatus:for.finishin esexterior-suxfaces.of successive. stacks {9. of split resilient piston rings
’_;spljt;‘:;pistommingsgfor«:usa:jmthe«scxli\nde.rs-e‘0 in- .21 are adapted-to.be, removably. disposed. . TFhe
sternal -combustion: :engines. and for sother: pur-  .arbor.d 8.and. the ring stack .19.are adapted o pro-
»POSes. ) : ~wb ject within .a_cylindrical, honing. or . ahrading
An object of the invention -is:storimprovesthe  _teol indicated.at 22 when the machine, is oper-

wmethods fofr andsapparatus for-finishing the~ex~ ated:in.such.a.way.as: to. move the tool.into.the
terior~surfaces-of piston:rings:to-ebtainyan:im- . dot-and-dash.line position indicated in Pigure 1.
;-~:pr,mreadnpress—ure;fypattltemafb.etweem;th&: ings.and  The:teol .22 is.supported. by a..shaft 23 having. a
.the:cylinders with-whichsthe ringssave:to-besem~..10- piston .2 4_providing means by.which the shaft is
wployed. sHsis:also.aniobject-of:theinvention tade-  reciprocated.and .rotated. within..a cylinder. 28
- visesa:more reconiomical:method-ofand.apparatus forming.an integral part of the frame 8. . The
sfor-praviding assatistactory finish on<thesexterior  -shaft .28 forms the. driving.-part:of. a mechanical.
ssurfaces: bfzpiston: and other ringscfor.such-pur- _ hydraulie, 0L qther: suitable means by, which the
+JOses. , : : .15_ honing .tool: 22..and the .arbor. 18 may be, rela-
- Tovseeureithese and-othersends;Jt-dg-provosed . tively. rotated-or reciprocated. or rotated and.re-
to constructsar honing erzahradin achinesin - _ciprocated.a y..desired numb f strokes_per
siuehsarway-as:tor provid ~ansarbor-onswhichothe  _minute, revo _per; minute and. at any ¢
rings:canvbereither rigigly:or-resiliently confined  ssired. length .of. £ iroke. ..Control.panel, 27 is.pro-
“with respect:tarone:anethersand:then-to:provide..20 vided on a front part of the frame18 of the ma-
saboning: toolorabrading:means:forifinishingthe . chine.for:50; actuating. the; machine. in any-de-
cexteriorssurfacessofsthe ringsiwhile therings.are  sived.ynanner.
srigidlyior résiliently:confined. ! ..The support J2:for the.arbor {8.comprises an

= For carsbetterimderstandin iofzthesinyention, | outer.rigid frame:28. haying. an. axially, disposed

encesmayTow, beshad: to.the-accompany-. 25, cylindrical, opening: formed. therein and having
“drawing fomninerapart:ofzthe specification, ” . the less.14.proje ing.therefrom. .. The opening in
whieh: . . the.frame 284s adapted-to teeminate adjacent the
Wigure s avfragmentaryusidezelevational:view  lower.extremity iof .the.wpper part. of ;the . frame
4 hening machinerembracing:the:principles.of g i adially.inwardly. disposed flange 28, ‘The
hednvention. _ - 80T ge-.29.is..adapted: to.reeeive, the reduced-end
Fieuré 2¢isranplansviewiof:s idingrammatically . of a flanged ollar 31, which.is secured. in & cylin-
lusm:at;ed.xingaloadm&ﬁxmrézfoﬁmingaarp.arj"‘fof drical-opening. formed.in. the flange 29-by a ring
hesapparatusrembracingstheoprinciples-ofrthesin- .3 engaging. therthreaded lower end-of the.collar
yention. 31,4 cylindrical,ops
Figure 3xis-anviewspartly incsectionzand:partly. o5.is. adaphed. to.xecel
inselevation fof sthesring-holdingsarhor-andarbor  peceiving a.shaft.34 having a flange 36 formed on
- suppord embracédzire-thesstructuresdisclosed-by & 1

&Figure L. , flange.-36.9
Figure§ 4:and: 5rare crossssectionalviewsstaken fopmed.in th
nsubstantially-in thenplanes:of -4-&mandi5-+8 ¥e-,y(-of the- collar 31
pectively-oti Figare 3. sgage an .annul ing 31- which is formed
Pigur anenlargetfragmentary-view ofithe  _on the.collar B
rupper: endvportion: of sthesstiveturendisclosedby  surface of the flange ;36. . The flangs-36;1s Te-
igure 3. siliently held against the thrust ring 31-by. a
he structurendisclosed by ‘Figure Ircomprises s spring 38.which is: disposed.-about, the -threaded
. gimaching frame 940 saving azbedsiplate tlwon  sringd2 «and.is-eonfinedoetween the. lower surface
vavhichrs work-holdingrpedestal:or:arbomisupport of. the-frame 28:an, the adjacent surface of a cy-
aieqis dlididhly mounted imguidewaysstdformed.in  slindricalhub. 38 om.which a:crank arm &1 pro-

parallel relation.totone:anotherswith nuthesbed jects outwardly-from heneath.the frame .28 and
splatenf Ly Thessuppaortl 2:comprises-a:spaced;pair;; 50 .between: the. e . - The-hub .38 has.an -axial
of supportingsies: toswhich:thesguide zails:16 -opening formed thereinfor rot tably.receiving the
tdisposed:avithin:therenideways.43; are secured: by supported: ; .
wstudsifT. e ' a-girenlar.clutch-plate.indicated at 42.
- Fhemppersehd fofithessuppori st 2:imadanted:to ponthe reduged
_gretelveran: rbor 18 which:is adapteditoheremov-.556 hich.engages the
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3
threaded and reduced end of the shaft 34. The
adjacent surfaces of the hub 38 and the plate
42 are provided with opposed and complementary
teeth indicated at 44.

It will be apparent that the shaft 34 can be ro-
tated in either direction by the crank arm 4! at
least to the extent that the crank arm. 4{ can
move between the legs i4. However, the shaft 34
can be rofated to any desired extent in either gi-
rection by lifting upwardiy upon the crank arm 414
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 formed in the frame 28 is g sleeve 45 which is
adapted o extend above the frame 28 and to ter-
minate just below the lower extremity of the
arbor {8. The sleeve 48 is provided with a plu-
rality of cam slots 47 formed circumferentially
and axially in spaced relation to cne another
therein ang each of these slots is adapted to re-
ceive an inwardly projecting end 48 of one of a
plurality of studs indicated at 4. The studs 48
are secured by locking studs 5{ in radially disposed

openings formed in copposed relation to one an-:

other arcund the periphery of the frame 28. Se-
cured to the sleeve 4% and above the frame 28 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 48 and
the member 28 and to limit the downward move-
ment of the sleeve 4§ with respect to the mem-
ber 28. Secured to the sleeve 45 abhove the mem-
ber 52 is a split ring 53 having a handle 54 pro-
jecting therefrom and by which the sleeve 48
may be rotated upon the pins 4% for vertically
moving the sleeve 48 with respect to the frame
28 and upon the cam glots 47. The ring 53 may
be removably secured to the sleeve 48 by a stud
indicated at 58.

Disposed within the sleeve 46 and separated
therefrom by an annular clearance space indi-
cated at 57, is a cylindrical arbor support or sup-
port member indicated at 58. The lower ex-
tremity of the support §8 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 61 by which
the support 58 is adapted to be secured o the
coliar 3f. 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 §3 which serves the purpose
of providing the intermediate element for the
universal joint §i. Secured in other diametri-
cally opposed openings formed in the block €3
in normal relation to the openings for receiving
the pin 82 is another pair of pins 84 which pro-
ject outwardly into similar diametrically opposed
openings formed in a spaced pair of lugs 6% which
are similar to the lugs 59 and which project up-
wardly from the flanged upper end of the col-
lar 31.

It will be apparent that the universal joint 61
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 48.

The upper extremity of the support 53 is pro-
vided with a similar universal joint which is indi-
cated by the numeral §7. The universal joint 87
is formed by another spaced pair of lugs indicated
at 88. The lugs 58 project from the opposite

end of the support 58 in siich manner as to receive’

10

4

a block 69 which likewise forms the intermediate
clement of the universal joint §7. The block 53
is secured within the lugs 68 by diametrically
opposed pins 7! which project into aligned opexn-
ings formed in the lugs 68 and the block $9. Also
projecting into the block §9 in normal relation
to the pins 71 is a second pair of pins indicatesd
at TZ. The latter pair of pins preject into dia-
metrically opposed openings formed in an opposed
pair of lugs 73 projecting downwardly from a
supporting collar 14 which forms the ocuter uni-
versally movable member of the universsl joint
81. Formed inwardly irom the upper end of the

~ collar 74 is a plurality of axially and circumfer-

15

20

entially disposed bayonet slots 76 adapted to ve-
ceive pins 77 which project inwardly from and
are secured within radial openings formed in a

cylindrical support 78 which comprises the main

body member for the mandrel {8.

It will be apparent that when the arbor {8 is
projected cover the universal joint 87 and the
upper end of the support 58 in such manner that

" the pins 77 project within the bayonet slots 18,
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the arbor {8 then can be rotated for rigidly

clamping the arbor to the collar 74 within the
bayonet slots 76. o )

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 21 such
as that indicated generally at 18, A slight clear-
ance should be provided between the interior
surface of the rings in the stack {8 and the ex-
terior surface of the support 78 so that the rings
can be assembled upon- the support 18 without
being deformed by the configuration of the ex-
terior surface of the support 78. The clearance
referred to is indicated by the line 79.

The lower end of the arbor i8 is adapted to be
secured against rotational movement by the
abrading tool 22 in such manner that the lower

“extremity of the arbor can move angularly upon

the support 88 and the universal joint 67, Such
movement is made possible by slots 84 which are
formed in the lower edge of the support 78 for
receiving the ends of levers 86 which are slidably

‘secured by pins 87 across slots 88 formed radially

inwardly around the support 58 in paraliel rela-
tion to the axis thereof. The opposite ends of
tlie levers 3% are forimed in such a way as to be
engageable by an annular cam surface 8% which
is formed around the interior surface of the slesve
The levers 86 are adapted to be held out of
contact with the notches 84 when the levers are
not engaged and moved by the cam surface 82
by springs 8f which project into the notches 23
behind the levers 8. The springs &{ are secured
to the support 58 by screws indicated at 92.

The lower end of the ring stack {9 may be
supporied on tie support 78 by a ring €1 adanied
to be secured on the threaded lower end of the
support 78. The ring 8{ which is adapted to
seat against a shoulder 82 formed on the sup-
port 18 is provided with an inner flange 83 that
extends arcund the outer surface of the support
72 to engage the lower end of the ring stack
{2. The thickness of the flange 82 is somewhat
less than the thickness of the rings 2{ 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 adapied
to be secured rigidly or resiliently againsi ithe
flange 8{ of the ring 83 by a second ring 93
which is also provided with a flange §4 simitar
to the flange 83 for engaging the upper end of
the rving stack {9. -The ring 83 is adapied o
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#ihe m'dv‘ed.:faxi‘a;lly:;withzarespect;to:‘-:the:;suppoxitﬂ8
by+&: plaFaliby of-ievers BS:having intermediate
« rpoitions-adapied: to Ybevsupportéd by ball:bear-
~ringsindigated- at® The:ball:bearings 97 -are
~ugeated in-:spherically:formed ~gpenings - formed
~wpespectively sin~the-upper -stirfaces -ofztheé levers
096 anid- the lower: ehdsurface: of- a-peripheral
~:flange 98+ profecting ~gutwardly: front-thé lower
extremity of a supporting ‘éollar:indicated @99,
ke leverds §6--arei slidably mounted-in radially
sposedrslots 7§01 Whichivare: formed vinwardly
c=fromithesend ‘of -a flange: {02 thatprojeets “up-
s yigrdly-rand sinwatdly-from- the uppst -extremity
srof>the support member 778, " The“slots 113 -en-
~sgggérthe Side-surfaces of: the-levers :8§: in-such
+2manner-as tospermit the levers to- pivo¥ upon-the
walls 9T but to preve'nt'“Iatefalr:movement ‘of the
vjevers within*thetslots:” “The +flange-end of the
Leollar 89y secured rigidly to the upper-end sur-
ce“of thd-flange H82:by screws indicated at-{83.
~ZFhe-upper-end surfaceof the eollar 98 .is forined
sjresach manner:as-toprovide opbositely disposed
+ 2fats ilidicated-tat 104, these-heing: -provided -for
vrthe~purpose - of sreceiving a-wrench-which may
.~ be-eniployed~for loosening ‘the pins

agrhor 1 o-within-the-payonet slots “18.
The collat+88-has-an axially: disposed: opening
< gdapted to receive-an annular<bushing /{88. - The
i.cfishing i 66-4s supperted in:the: opening by an
~onwwardly “projecting-flange {07 that -engages a
«shoulder formed at-the lower: extremity -of. the
Hishing>196."“ The biwhing*166:1s provided’ with
iitar-inwardly -projécting”shoulder indicated
- ab4B8-adapted to ‘support-theé lower cend-of &
-+5pring *§0%: and-slidably to sengage-the outer-pe-
w» piphieral surface of-the lower end"of “an-axially
v rbvable “adjusting sleever irigicatediat 111.7°"The
ssypper end oftthe spring 09 is supported by a
~iping® 13 which in-tura is-supported by -a/shoéul-
- der-118 formed outwardly from adjacent theup-
s~per*extremity ofithe: sleeve 111, "The ring 112
wiywhich sprejects outwardly: beyond the-spring 158
-~ ig-adapted-to-besliddbly ‘disposed-in’ an annular
+riglot & whichis fermed-ifi-the upper extremity
: ‘of “the -bushing (85, Beyond “the: shoulder 413
g o secondsoutwardly-projecting” shoulder:indi~
weated-at i 16,the end=strface of the Jatter heing
~pAapted -4o-be- disposed- within - ahdislidably- to

«rengage” theseylihdrical-surfaceof the-opening in ]
50..he-applied to the:crank ‘4t tofurther rotate the

woghich’ the “bushing #128 :is mounted. Projecting
putwardly frof-the: upper-extremityiof the shoul-
ger 18- is -a ‘pluralityof- radially ‘gispoged-iugs
-~ 411 Hdapted ‘to- be slidably ~disposed -withinra-

rainily ‘disposed Fsiots - 18 -formed -in-the-end “of

sthe “collaigd:  -A-clearance - Fi8-is =provided be-
~wbyreéry the-adjacent sarfaces ‘of~each of-the lugs
-1 {7 and-the collar 83, within: the glots: 118,72 1%
will be apparent that>the clearance {19 will: per-
:1init considerable movement of the sleeve: {4 with
vespect “to whe collaf ‘88 before the elearance:is
~iclosed by ‘engagement-between the: dugsiiti and
wthet collar “88. s
.3 Thesleeve b i-is-adapted to:be -supported-upon
the threaded upper end 21 of a shaft §22.7"The
lower end of the shaft 122 is provideduwith an
rgutwardly projecting flange 123 adapted-to sup-
~sport -4 all=bedring 7124.27Fhe ball bearing (24
w-insturn-supports: a:ring 126 which -is adapted:to
npeengaged-byand storsuppert the:inner extremi~
~ties of the levers 96.
o T will-bes gppatent that totation softhe shaft
22:5ithinsthe sleeve: i1 1: wills tend to:compiress
the spring¥i0%:in response-to-tlie:-force. exerted by
itherleverss98 cupentthening 83 andsinvolved:in
~-gompressing: thei rings z94-insthe:stack -4 9:inzfric-

1T “of the *

"8
~+tional engagement withsoneanother:™
further-apparent; that -when:the shaft k2
.- tated:to:such an .extent:asito:-close the clearance
» {19 between thelugs: { 1T and:the collai*§9):a -fur-
5.:ther rotation of thesshaftii22 will:-tehd ;poSitive-
-+ 1y..to:mové:the levers' 86 inssuch manner: a§:-to
: rigidly-clamp-the ring stack 48 between+the=op-
:posing:rings &1 and-93.
» -+ The shaft:122:may-be rotated:inseither direc-
103 tion as described: by andnternally stlinedveollar
27 which:is secured:rigidly fo-the fiangé: {28-and
-~ which is:adapted:tosreceivethe upper splinediend
138 ofrancactuating! shafts1298.%> The-spiriedend
428 ‘of the:shafti29:issadapted:-to Joosely fitzthe
15 gpined interior:surface of:the collar:l21-to-perrmit
-=gngular - movement of the arbor 18 upor-the-uni-
suversalijoint 67,7 Thetshaft? 128 projects-down-
-watdly through an-énlarged-axial opening formed
-~inethe: block:69:the support 38, the:blockigd-and
20-.into:an:opening-formed: axially within:therupper
-end-ofi the sshaft:34., ¢ The:shaft: 128 “i§-leosely
secured :within:the: opening.inishaft 3§ by apin
suindicated at: (31,
Tt will ‘be apparert-that the:shalt: 129 sgafi:be
rotated-as previously:deseribed: by the-operation
.i"of-the.erankrarm 41,
“*. The structuré:disclosed by Figuré:3-is shown
- with the-rings-in: the-position in whiecti-they: will
-+ hesheld by the-arbor 22 at-the-end of S-finiching
30 gperation-and-just-prior:-to- the removal- 6f+the
arbof+i8 from:the support®2-for-the purpese’ of
srinloading the stack’of:rings 18- from the ~arbor
3 1@ and prior to-the relodding of the arbor 48 with
g pew stackiof ringsi9. It willbe: apparent-thiat

"85 --the-lever 54 has-beenoperated- in-such-manner

+.ag to move:thessleevé 46 upwirdly with: respect
to the frame 28 so .a§- tovreleaserthe-levers-:86
from-the:cam-surfaces?89. " The:abrading tool 22

- ‘which-is shown in:dot:and-dashlines ity Figure
403 may be-removed -from‘the-arbox i8=with:the
... adjusting smeans-fori-the- arbor- ini>the-pesition
-shown; or the rings-in‘the ring:stack-18 may-be

. -tightened-upoh-the -arbor:| g-touprevent:-theex-
-.pansion ‘ofithe rings when the ‘abrading tool 22
45.-ig removed; {Po-soxtightenr-the’ rings uponithe
szarbof, i is-neeessary merely to’ rotate the: erank

;& fuftil the clearance 19 «ig:closedbetween-the
~:Jugs 7 -and-the ‘colla¥-98. “When'the clearance

| 7149-ist closed; a+-certain-amount ‘ol pressure-may

.+ Jever -intthersame “direction. - Such farther-ro-
i4atioh’of tHe leverwill cause-the ring” {26/ toz0per-
-.igte:the -levers 9§ invsuch & way as’ torigidly
<. geeure’ the rings-betweenithe’ clamping Tings 83
55.-qnd 81 ‘thereby-to prevent-expansion iof-the:rings
swywhen the 1661722 is remaoved.” To*remove thetool
1199 it isnecessary orily-to:operate the: controlpanel
-<87°0f the machine in stch+manper. as:to elevate
“-the tool-22-into the-position-inswhich’ it:is:shown
60 -5y Fuitlinesdv Figure 17 Thearbore:
~gfter-be” remeved-from the support "12=hyrem-
=ployng-a-wrench upon=the fats 194:to-leosen:the
< ping 79 within® thesbayonet:slot§ 16..5'Whe
~+piné ‘T¥ are 50 1oosened, the-arbor- 18 maybesre-

‘65 moved b litting it ‘off therupperend of-thessup-

~oporting shafti8s andsthe aniversaljomti§7.1 " The

sepings-may be rermoved:from dhe-arbor-i8 by ap-

- plying - crank- having a§plined: ‘end atox

~~gplined -interior sirface ‘oft the éollarif
Ti. Josgening s theiring ‘81 Ly the: uses of ;g spanner

< wrench/ P Whet-the ring 81 is-removed, the rings
- ‘94 An-thestack18 mayhe: displacedifrom: the end
-igf-the support 78 and.a new stackiof xings tobe

finishedzmay nthereafier: be: secured:ruporrnthe
risoi:ii8. .
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The structure illustrated by Figure 2 may be
employed in reloading the arbor 18§ with a new
stack of rings to be finished. The structure so
iltustrated by Figure 2 comprises a plate 135
having an elongated opening £37 formed there-
in and in one end of which a cylinder 138 is
secured. The cylinder {38 is provided with a
piston 138 adapted to actuate a piston rod #4i
which projects from one end of the cylinder
through an opening 142. The end of the rod {42
beyond the cylinder 138 is rigidly secured inter-
mediate the opposite ends of g clamping member
{43 which projects transversely through the
opening (37 adjacent the end thereof opposite
the cylinder 35, The clamping member 143 is
secured to the plate 136 by transversely disposed
guides {44 which are secured to the plate 133 by
bolts indicated at (46, Disposed beyond the
clamping member {43 and projecting across the
plate 138 adjacent the end of the opening 137
is another clamping member 147 having out-
wardly projecting flanges {48 formed intermedi-
ate the ends thereof which are secured to the
plate 136 by bolts indicated at 149, The opposing
surfaces of the clamping members 143 and 1471
are formed in such manner as to provide com-
plementary semi-cylindrical surfaces 131 and {52,
The surfaces {5i and 52, when the clamping
members (43 and 147 are closed with respect to

one another, form a perfeet 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 (47 by
applying fiuid pressure to the cylinder 138 for
actuating the piston {39.

In order to reload the arbor 48, it is necessary
only to place a stack of piston rings in the clamp-
ing members {43 and 147 with the clamping
members open sufficiently to receive the rings
when the rings are expanded. The arbor {2
thereafter may be inserted in the rings with the
ring 8¢ removed. After insertion of the ar-
hor, the ring 81 may be tightened on the end of
the support 78 by turning the ring with a spanner
wrench. The rings in the stack §§ thereafter
may be contracted about the support 18 by ac-
tuating the piston 139 in such manner as to close

the jaws 143 and {47 with respect t0 one another. !

After the exterior surfaces of the rings in the
ring stack {8 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 18 by applying the splined end of
the crank previously referred to to the splined
interior surface of the collar i27. Thereafter
the crank is furned in the proper direction until
the clearance {19 is closed and after which con-
siderable force is applied to the crank for the
purpose of positively moving the ring (26 in such
manner as to move the levers 28 to rigidly clamp
the ends of the stack {9 between the clamping
rings 93 and &f. When the rings are tightened
upon the arbor to a sufficient extent, the piston
133 is thereupon actuated in such manner as to
open the jaws 143 and (47 so that the arbor {8
containing the confined stack of rings 19 can
be removed from the apparatus. The arbor (8
is thereafter reapplied to the end of the support-
ing shaft 58 and the universal joint 67 by in-
serting the pins 17 in the bayonet slots 76 and
applying a wrench to the flats 164 to tighten the

20

40
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pins 1T with respect to the bayonet slots 7§. The
lever 54 is thereupon actuated in such manner
as to lower the sleeve 46 within the frame 28
s0 that the cam surface 89 will be made to actu-
ate the levers 8¢ 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 18 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 cause reciprocation and rotation of the abrad-
ing tool 22 with respect to the mandrel {8 and the
stack of rings 19. It has been found to be pref-
erable to actuate the abrading tool throughout
a relatively long stroke and at a relatively small
number of strokes per minute and at a relatively
large nuraber of revolutions per minute through-
out the preliminary finishing operation upon the
stack of rings {9. During such preliminary fin-
ishing operation, the rings in the stack 19 will be
confined upon the arbor I8 in such manner that
the resilient forces within the rings, caused by
the contraction of the rings upon the arbor i8,
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 27 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
respeet to one another to permit the expansion of
the rings within the interior surface of the abrad-
ing tool 22 by actuating the lever 4¢ in such man-
ner as 1o open the clearance {19 between the
lugs 17 and the collar 83. When the clearance
{18 is opened to the desired extent, the rings in
the stack {§ theveafter will be resiliently held to-
gether by the force of the spring 189 which is
exerted upon the rings §2 and 81 by operation
of the levers 8. The rings thereupon will be
made to engage the interior surface of the abrad-
ing tool 22 by reason of the resilient force exerted
by the tendensy of the rings to expand and the
rings will be frictionally held together within
the stack I8 by the resilient force exerted by
the spring {25. It has been found to be satis-
Tactory thereafter to finish the rings by actuating
the control panel 27 in such manner as again to
cause relative rotation and reciprocation between
the arbor {8 and the abrading tool 22. It has also
been foung to ke desirable during such fina] 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 g 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
50 that the arbor I8 may be removed and a new
stack of rings applied thereto as previously de-
seribed.

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 saig 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: g purality:of _reciprocatingopera=. -

tions, releasing-said ring

andrelatively rotating and reciprocating-said ring
and-saidiabrading -tool while-said:ring-is so:rer-

siliently expanded:in saidtool.: .

‘to. permit, the-resilient -
expansion :thereof against said. abrading tool, .

5

9. A --method -of - finishing piston-rings:which =

comprises:contracting o -stack: of split.‘resilient - .
rings to form-a cylindrical exterior surface there- -

on, clamping said rings rigidlysin said .contracted

et

G

form-to-prevent radial -expansion - of: -said -rings; -

continuously abrading -the .exterior surfaces :of-

said-rings in said contracted form $o’ .provide.a -,

roughly -finished cylindrical surface: thereon,re-: 1

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- expanded. for

; .and: thereafter rota-:
tively abrading the exteriot surfaces of said rings-

while-said rings arefsofhéid in:frictional engages= -

ment with-one .another.

3. :A-method -of- finishing: piston-rings: which -
comprises :contracting:a. stack:of split: ~resilient.:

rings upon the exterior surface of an arbor, ap~: 4

plying axially disposed forces to the end surfaces
of saidirings:to -clampisaid rings:rigidly: together
upon said arbor;.abrading-the -exterior-surfaces

of said rings to form a roughly finished cylindrical .

surface; releasing said rings to permit radial ex- 3

pansion-of said rings-into -resilient engagement

witli*the’ abrdding-surface; holding: said ‘rings”

while 'so released in-frietional’ engagement with .

one-ancther, and-relatively rotating said dbrads:
35

ing tobl:and-said rings-and-arbor while said rings
are so held for finally finishing the exterior sur-
faces of said rings.

4. A method of finishing piston rings which
compriges rigidly securing a stack of split resilient
rings with respect to one another and 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 on each of said rings
around the periphery of said cylindrical surface
by relatively reciprocating said rings and said
abrading tool wkile so secvred and throughout a
plurality of continuous reciprocating movement,
releasing said rings within said abrading tool for
resilient radial expansion therein, holding said
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
aprading tool and said rings while said rings are
s0 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-
terior surfaces thereof forming a continuous
eylindrical 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
saiq rings within said abrading tool for resilient
radial expansion therein, holding said rings to-
gether in said stack with sufficient, forece 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
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abrading.tool-and-said-rings. while said rings-are. -
so helde. o

6..A method -of finishing piston rings which. .
comprises rigidly securing a stack of split-resilient -
rings. with Tespect. to one another with the g
terior surfaces. thereof forming . approximately & -
continuousv;cylindricalf_.surface;;rough}y,'ﬁnishirig'f
said stack; of rings.with an abrading. tool engag-.
ing -a-piurality of areas:on.each of -said rings .
avound the periphery of :said cylindrical surface
by zelatively rotating.and reciprocating said rings. :
anc said abrading tool while said rings-are 0.

scured 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 vings. while said rings are -
so resiliently held together within said-sbrading .
tcol: and while said rings are.free to expand in -
radislly contacting ‘engagement. with said abrad-
ing-$00l.: . ’ _ ) o

7. A method of finishing. piston TIings which. .-
comprises rigidly. securing.a stack: of split lre(sil;' B
jent-rings. with respect to.one another avith-the -
exberior-surfaces-thereof forming .approximately
o continuous cylindrical: surface, roughly fnish-
ing-said stack.of.rings with an abrading. tool en-
gazing a pluraliby of areas.of. eachffof _said.rings. .

around .the periphery, -of.said. cylindrical . sur- -

face by. relatively Totating 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 ftogether 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.

3. A method. of finishing piston rings which
comprises contracting a stack of split resilient
rings 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 method 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 o 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 ih said eon-
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 expanded
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 eylindrical surface on the
exterior 0f 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 eylindrical 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-
vide 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 eylindrical to6i to limit
radial €éxpansion 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
sald frictional forces between said rings.

13. A method of finishing piston rings which
comprises confracting 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 s0 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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