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PAT?NT”?P??CE? 

WITBUB,J,P??S,0? ??IZABETH,NEW JERSEY,ASSIGNOR,TO THE 8??GER,?ANU 
FACTUR?NG CO?PANY,0F ELIZABETH,NEW JERSEY,A COBPORATION OE NEW 

CENTEBDESSGBTNDING?ACHINE, 
AppucationaledJune28,1932,8eda No.571457 

Thisinvention relatestoimprovementsin centerlessgrindngmachinesandhas?ran objecttoprovideinmachines ofthischar8C 
ter a rotary work-holder upon?which the 

6 workissecured duringthe grindingopera 
tion? 
The invention has also.forits object to 

provide in a centerlessgrinding machine a 
work-holdercapable of?oating movements 

10 towardandfrom the work-engagingface of 
aginding wheel, 
The presentinvention hasalsoforits9b jectto?rovideacenterlessgrinding nachine inwhichthe?oatingwork-holderreferredto 

13 isautomaticalyactüatedtoDresentthe work 
to the action ofthe grinding-wheel;to re ciprocatetheworkdringthegrindingoper 
ation andtoretractthe workfrom operative 
position, ? 
? Afurther object ofthis invention isto 
provide a.centerless grinding,mgchine em? 
bodyingthereina foäting work-holder and 
8 work-controlling wheeloperative in con 

,jungtion with?8grindingwheelwherebythe 
25 work-controlingwheelautomaticalyactsto 

controltherotašion oftheworkduringthe 
grindingoperation? - 

Otherobjects ofthéinvention willbe ap… 
parent from the folowing description and 
claims, - Incenterlessgrindingmachinesithasbeen 
the common präctice togravitationalysup 
port the workupon 8 rest between_8 work controlling wheeigndagrinding-wheel??n 
accordance with the present?invention,the 
workis not merelysupportedugon 8 Work restbutonthecontraryiscarriedbyawork? 
holderandthelattertermis hereinemployed 

,in thissense as distinguishing fromwork 
40 rests of prior constructions, · The preferredembodiment oftheinven 

tion,as herein disclosed,is particularly 
adapted forfnishingtosize work that has 
been rough-formed ?o shape and 8pproxi 
matesize,such astriangularc8ms having8 
uniform length,of diameter Duringthe grindpgopGationtheworkis?otatedwith 
oneside ofitsperipheryengaginga work 
controling wheel änd,its?opposite side 8 
grinding wheel,It is therefore evident 
vhen?the intersections of the consecutive 
diametersofthe workdonot define a point, 
i.e?whenthey describeacurye,the a?is of 
rotation of the work must of necessity be 
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freetofloator vibratein ordertomaintain 
the desired form ofthe work. 
To_this.endthe work-holder,inits pre ferred embodiment,comprises an eccentric 

spindle-extensionjournaledin the freeend 
of an arm pivotaly_supported upon a ro 
tay turret andyieldingy,held against an 
adjustable stop by a sütable spring,The 
turget carries a piurality of?these work holdersustainingarmsandisintermittently 
rotated by suitable mechanism tosucces 
sivelypresent the work-articles which are 
Secured upon the spindle-extensions,to the 
8ction of8 work-controling wheel which 
latter advances the work tothe action of 
a ginding-wheel,The_grinding-wheel is 
preferably of the cylinder or_cup-type of 
which theend-face actsupon theworkand 
is rotated by operative Connections_with the 
main-shaft ofthe machine atauniform and 
comparatively high speed?The work-con 
trolling wheelis rotatedat.acomparativey 
low speed andina drection wherebythe 
direction ofrotation ofthe workunder the 
action of the work-controling wheelcorre 
spondsto the_direction of rotation of the 
grinding-wheelatthepoint of contact?The 
rotating work-controlling wheel?is,in re 
tracted orinoperative position during the 
work-presentingmovement oftheturreöand isthe?advancedtosng$gethework,thereby swingingthe work-holdingarm awayfrom 
itsstop against the action of its holding 
spring,?The work anditscarrying-spindle 
are bythisfrictionalengagementrotatedat 
asurface speed correspondingwith_that of 
the work controlling wheel and while ro 
tatingin this fashionthework continuesits 
advance under the feeding action of the work-controlingwheeligtoengagementwith 
theendface ofthegrindingwheel,the work 
Inaintaininghoweverits sur?ce?speed dur 
ingthe grindingoperation?Before getr8ct 
ingthe work-controling wheel,its feeding 
action is preferably suspended for a short 
period toTallow for reaction,of the parts, 
pungthegrindingoperation,the work holdercarrymgturret is rapidy recipro 
catedtouniformlywear down_the grinding 
surface andtoobšain 8 polishedfinish,8fter 
which theturretis retr8cted suficientyto permit the intermittent work-positioning 
movementsthereof? - ? * Intheaccompanying drawings,Fig,1 is 
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a front elevation of 8 centerless grinding 
machine embodying the present improve 
ments,Fig,2is a top-plan view of the 
same?Fig.3isanendélevation ofthe ma 
chine as viewed from the left in Fig,1? 
Fig,4isa sectional view substantialyon 
the line w?ö of Eig,2.?Fig?5,is a plan 
view of.the work-controling wheel,feed 
slide?Fig.6isafragmentary viewinele 
vation ofthe work-holder carryingturret? 
Fig,7isaview partlyinsection ofawork 
holder carryingarm?Figs,8and 9are de 
tail plan viewsof portions ofthe turretin 
dexing mechanism,Fig,10is a view in 
elevation_of a cam to &rindwhich the pres 
ent machine is particularly designed, 
Referringto,the drawings?the machine 

frame1jsprovidedwithsuitablebearingsas 
2in whichisjournaled the mgin actuating 
shaft 3,caryingatoneend &belt-puley4? 
The belt-puley 4isconnected by means of 
a belt5with asuitable driving puley(not 
shown)… - 

Secured upon the main shaft8isa wide 
facebelt-puley 6 connected by_means ofa 
belt7with apulley8?The pulley8iscar 
ried by a shaft 9,suitably journaled in a 
carri?ge?198ndca?ying?t9?e??acup 
orcyl?dric°?ri?dingwheel11,The car 
riage10isslidingystpported upon_the ma 
chine frame for movementsin the direction 
ofthe axisoftheshaft9to8djusttheposi 
tion of he_grinding_wheel11?Thisadjust 
ment may be efectedinawel kQown man 
ner by means ofascrew-shaft12havingthe 
usualworm andworm-gear connectionswith 
a-hand-wheel13?Itistobe understoodthat 
uponadjustmentofthe_carriage10,the belt 
7?travels along the?wide?face of puiey,6? 
Facingthe grinding wheel11 isa.cylin 

dricalwork-controling wheel14 carried by 
ashaft15,substantiglyparalieltothe shaft 
9and sufcienty ofset?herefrom whereby 
vertigaltangents to_the front faces_9f the 
wheels 11 ad 14 lie in substantialy the 
same vertical plane??t is 8pparent that 
shaft89and15mybeinalinement by con 
structingthe wheels1iand14 of equalsize? 
The shaft 15is_journaiedinaslidingcar 
riage 16gonfined to movementsin the direc 
tion of the axis of the shaft 15?There is 
howeve?8 double movement of the carriage 
16in this direction?Cne of these move 
?entsis &work-controling wheel position 
ing or adjusting movement efected man 
ualy by actuation of the hand-wheel17 
which rotates a worm 18geared with 8 
worm-whee 19?The worm-wheel19is car 
riedbyascrew-shafé20suitabyjournaied 
8gainst endwise movement in the carriage 
168ndthreadedinto a bjock21dove-tailed 
into the base of the Carriage_16?The block 
21beingimmovable duringthisadjustment, 
it.is apparent that by rotation of the hand 
wheel17,the carriage16isslidingymoved 
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upon the block21to efectaminute adjust 
ment_ofthe position ofthe work-controling 
wheel14? - 

The other movement ofthe carriage16in 
the same line.is efeeted autonaticaly.for 
a purposg which wil be apparent?After 
the described manualadjustmentofthe car 
riage16,itis_clearthatthe worm18,worm 
whgel198ndscrew-shaft20seenrelylock 
saidcarriage upon the block21alofwhich 
?y thereafter,be?eciprocated?s? unit, 
Thisis accomplished antomaticaly fron a 
grooyed Cam 22carried by a cross-shaft 2> 
suitablyjournaled in the machine frame? 
The shaft23carriesa worm-wheel24geared 
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with a worm 25Secured upon a counter shaft26,Looselyjournaledupon the oppo 
site end of the counter-shaft26is a belt 
puley27 gonnected by means of a belt28 
with a puley298ecured upon the main 
shaft?The belt-pulley 27 carries one ele 
ment30 of8 clutch of which the coacting 
element31,is keyed upon the counter-shaf 26$ndjslongitüdinalyslidablethereupog 
under the,8ctign of 8 manualy operated 
gluteh-shiftinglever32 which may be held 
in clutching and unclutching positions in 
8nysuitable orwel known manner? 
Thegr9ovedc3m22isentered byaroller 

&3 depgndingfromaslide-plate34 whichis 
there8fter reciprocated from the cam in a 
direction transverseto the axis oftheshaft 
15,The slide-plate_34isguidedinsuitable 
ways provided?orthe purposeanduponits 
upperside carriestwo cams35and36?The 
Cam $?isS3Curedin bosition by means of8 
bolt 3? while the cam 36issüpported for 
pivotal ?djustment upg the?si?e-plate by 
means of8 Screw38?The efective?osition 
9?the Cam?36?8 determined by a side-bar 89,loggitudinalyadjustable upon theslide 
plate by meansof 8 screw-bolf40 andiav 
ing,8 swiveled wedge-surface 39 bearing 
against the cap 86.?The cam 86engagesa? 
ab?ment,41degendingfon the block?21 
andaetstoslowy feed said blocktogether 
with the carriagesecured thereupon in the 
direction of théaxis of shaft 15?Return 
movementsare efected bythe action ofthe 
gam 8? upon?8,roler 42 also depending 
from the block 21??tisto be understooá 
?rom the foregoing that the work-control 
?ngwheel14Jay be ma?ualyadjustedand 
is &utom&ticalyfedaxialy ofshäft15? 
Rotatonisi?partedtotheshaft_15and 

?e work-controlingwheel14carriedfhere 
by from eitheg one of_two driving devices 
sejective at will,To thisenda clutch-ele… 
mentisslidingy keyed upon the shaft15? 
Thiscitch-element comprisesa peripherai 
1ygrgovedeglar4?straddledbyafork44 
car?yingstuds,as4&engagngthe.periph 
eraigooyein thecglar,Thefork?4 my 
be,rockedtpog a.fulcrum-pin46to lateraly 
shift?echtch-elementbymeansofama? 
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ualymanipulatedarm47which maybesuit 
ablymaintained duringtheoperation ofthe 
machineinanyoneofthreepositions,i.e.neu 
tral,right,orleft-hand chtching positions? 
Journaledooselyupontheshaft15butheld 
against endwise movement thereupon is a 
worm-wheel48carrying clutchteeth 49$t onesdethereofcomplementalwith theteeth 
50 of the collar43.*The worm-wheel48is 
geared withaworm51 uponacross-shaft52 
garryingatone end a puley 53Connected by?ugansofabelt54withapuley559ar 
ried by the main-shaft 8 of the nachine, 
Thesc driving connections efect compara 

5tivelyslowrotationsofthe work-controling 
whecl14 during the grinding operation? 
The speed of rotation ofthe wheel14 may 
?e increased materialy,when dressing the 
work-engaging face of the wheel,by the 
provision of Separate driving,neans,To 
thisend,the colar43 maybe shifted tothe 
left(Fig,1 of the drawings)by manual 
n1anipulation ofthearm 47thereby causing 
an interengagement of clutch-elements he 
tween the colar43and apulley 561oosely 
journaled upon_the shaft 15?The pulley 
56is connected by means of abelt 57with 8 pulley58carried byashaft59?Suitably 
journaledin the slide 16 and carrying at 
its outer end a,puley 60 which may be 
belted to anysuitablesource of power? 
The work to he operated upon by the 

grinding-wheels mentionedisplaced npon a 
work-holder comprisinga spinde-extension orgrank-pin61projectingeccentricaly_fron 
afange62ofaspindle63,The spinde6} 
is journaled in suitable bal-bearings pro 
videdin thefreeendofadependingarm 64 
andisheldagainstendwise movementinits bearingsby meansofthefange62andlock 
colars65threadedupontheoppositeend of 
the spindle,The arm 64is pivotaly car? riedatitsupperendbyapintle66journaled 
topermitoscilatory movementsofthe arm, 
i.e,floatingmovements ofthework-holder, 
insuitable bal-bearings providedin_abear 
ing-bracket 67 bolted upon or otherwise 
carried by a turret head?68?The turret head68carriesfourwork-holdersustaining 
arms64 such asthat described and which areequalyspacedontheturret-head?Each 
ofthesearms 64isacted upon bya.spring 
69toyieldingly hold the_arms against Qn 
adjustablestop70providedon & bracket71 
depending from?the.turret-he8d?The.tur 
ref-head is carried by a vertical shaft 72 snitablyjournaledin bearings provided in 
averticalboss73ofa horizontalturret-slide 
74,which is reciprocated in suitable ways 
inadirectionatright anglestothe axes of 
the wheels11 and i4?Tothisendthe tur 
ret-slide74carriesa cam-rol75acted upon 
byacam 76andwhichcam-rollis_indcated as heldagainst thecam-byaweight77.sus 
pended by a cord 78passingover anider 

79and connectedwith theslide?The cam 
76is carried by ashaft80 upon whichis 
securedagear81 in mesh with aninterne 
diategear82inturn meshingwith a suit 
able gear upon the worn-wheel carying 
shaft 23? · - 

Theturr?leadisrotated90°atthefnish of each grinding operation to suecessivey 
present the work-holdingarms64in opera 
tive position with respect to the wheels 11 
and 14?To this end the turret fulerum 
shaft72iscoupled with an indexing mech 
anism which may,be of any Suitable con 
struction,there beingilhstratedin the ac 
companying dr?wings n,form of Geneva novementforefectingthisresult,AsiHus 
trated,theturret-shaft72carriesatits1ower end a pin-wheel88 of which the pins”84 
projectfrom the lowersurfacethereof,while 
itsupper surface is provided with a series 
of diametrical grooves 85 spaced 90°_and 
located intermediate the pins 84,Posi 
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toned tosuccessivelvengage the grooves85( 
torotatethewheek 83aquarterrevolution 
isa roller86carried by a disk87 suitably 
secured upon a verticalshaft88journaled 
in the slide74,Thatis,foreach complete 
revolution ofthe disk87,theroler.86en 
gages one of the grooves 85and advances 
the wheel83 a quarter revolution,where 
upon the roler disengagessaid wheel,The 
disk87isintermittently revolved through 
the intermediary of a spur-gear_89carried 
bytheshaft.883ndmeshingwith asimilar 
gear90carried bythe mpper.end ofaye-1 
tica1shaft91journaled?in the,turret-slide 
74?Atits lower end,the shaft 91Carries abevel-gear92meshingwithasimiargear 
93carried by horizontal shaft94journaled 
in suitable bearings provided on the slide 
74,The shaft 94 earies a conparatively 
wide spur-gear 95 driven?fgon,a gear 9g 
secured upon ashaft 97 slidingy mounted 
forendwise movementsin stitable bearings 
provided for the purpose?The shaft.97 
?asses freely through a?gear98journaled 
in,a bearing98 provided in the machine 
frame suitable to prevent endwise move 
ment ofsaidgear98with the shaft97, 
The.gear98is rotated by engagement 

therewith ofagear99secureduponthe cam shaft80, ?? thegears99and988rero? 
tated continuously during the operation 9f, 
the machine,thegear96is onyintermit? 
tentlyrotated?Tothisend thereissecured 
upon theouterendofthecamshaft80adisk 100carryingatrip-element101?Fuicrumed 
upon the mgghine fr?me y?means of a 
pivotscrew 102is ? lever103.carying 8 
éomplementaltrip-element104inthe path 
of movement of the element101,During 
each rotation of the cam-shaft 80,an in 
clined_face on the_trip-element 101engages 
asimilarface on theelement1048ndthere 
byrocksthe lever103against the action of 
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the,springs 105 suitably disposed to bear 
against the upper end of said lever 103? 
This_rocking movement of the lever 103 
withdraws astud106 carried thereby out 
ofthe path of movement ofa cam portion 
107 of afange 108 provided on a clutch 
sleeve 109secured upon theshaft97,This 
withdrawal movement of the stud106 per 
mitsacoilspring110surroundingthe shaft 
97and bearingupon the clutch sleeve to 
shift_the lattertogether with the shaft 97 
lengthwise?wherebytheteeth ofthe clutch? 
sleeve 109operativelyengnge complemental 
clutchteeth provided ona lateralyproject 

* ingsleeve11Lof,thegear98,,When?e trip-elenent101clearsthetrip-element104, 
thelever108isagainadvanced bytheaction 
ofthe springs105,butthe partial rotation 
imparted tothe clutch-sleevé109by its en 
gagement with the sleeve 111 has now_car? 
riedthe cam-portion107out ofthe path of 
the stud106,whereupon the_latterengages 
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the straight portion of the fange108,per 
mitting the complemental clutch-elements 
109,111toremain in engagement to rotate 
the disk87unt?the eam-portion 107again 
engagesthestud106,thereby disconnectin 
saidclutch-elements,Atthistime aSecon 
stud112carried bythe lever103enters an 
aperturein thesleeve109.toretain the lat ter,togetherwith theshaft97instationary 
inefective position until again permittedto 
advance bythe action of{he trip-elements 
101,104, - 
Locking meansis provided to hold the 

turret-shaft72stationary duringtheaction 
of the_grinding wheel upon the work? 
Mounted upon the slide 74is aslide-block 
113 guidedin suitable ways and urged?to 
advance by means of a spring114,This 
slide-block118isprovidedwith a_V-shaped 
?tch11?postonedtosqcgessivey9ngge thepins84andtherebylockthepin-wheelin 
operative work-presenting position,Acam 
116is secured üpon the shaft88 and acts 
upon a?oler117carried bythe slide-block 
113to displace the latteragainst theaction 
of the spring114,The action of the cam 
116istimed?orelease the roller117atthe 
time the roHer 86 disengges each of the 
grooves,85,whereby the pin-wheel is 
promptly lockedin operative position, 
Whenitis desired todress the operative 

facesofthegrindingwheel11andthework 
controlingwheel14,theremaybeemployed 
the usual device118 designed for this pur 

,pose?In_ordertothrowthe device118into 
efectivedressingposition,ithassuitableop 
erativeconnections with a hand-wheel119. 
Ashereinbefore stateditispreferred toin 
creasethespeed ofrotation ofthe work-con 
trolingwheel?ringthedres?ngoperstion 
and itis at this time that the belt 57is 
emplayedtodrivethe shaf15, 
While the present machine is equaly 

1,635,339 

adapted for use in grinding a variety of 
classes of articles in accordance with the 
principles of centerlesäginding machnes, 
it has been more Darticularlydesigned to 
finish tosizetriangular camsof which con 
Secutive dia1ueters are of equallengths,A 
cau ofthischaracterisilustratedin Fig,10 and,comprises an?irregularperiphery120 
havingan eccentric cam-shaft aperture 121 
andanend±nge122intowlichisthreaded 
aset-screw123forsecuringthe cam uponits 
gu-shaft,In useythe cam nsualy operates 
in the fork()f a ever or pitman and for 
suooth Qperationitisessentialthatthe cam 
Constantlycontactswithoppositesidesofthe 
fork without binding or lost-motion;i,e, 
gonsecutive,diameters should be of equal 
1eugths.,Thisresnlt.isobtainedin the pres 
ent machine to a substantialy accurate de 
greein spite ofthe fact thatthe periphery 
ofthe cam is an irregularsurface to an ex 
tent thattheintersections ofthe diameters 
do not lefine a point butalocus of points reselublinga hypocycloid? 
In efectingthisgrindingtosize ofthese 

cams,they aresuccessivelyplacedupon the 
work-holders with the spindle-e?tension or 
crank-pin 61 withinthe cam-shaft aperture 
121,being Seenred byseating the set-screw 
123withina V-shapedgroove124inthe pin 
61,Owingtothe eccentricity of the cam 
aperture 121,the pin61 is preferably con 
structedasequalyeccentric with respect to 

85 

the axis of the spindle 68,whereby less 
Swinging movement of the arm 64isocca 100 
sioned. By means of the mechanism de-“ 
Scribed the_work-holder carryingturretis 
intermittentyindexedandadvancedtopre 
Sent the worktothe action ofthework-con 
troling wheel14,it beingunderstood that 
the latter wheelisatthistimein retracted 
position,and the particular work-earrying 
arm 64isyieldingly held against the stop 
70 by means ofthe spring69,Thecam 22 
now actstoslowly feedtherotatingwork 
9ontrollingwheeltowardthe_rotatinggrind 
ingwheel11,the?byengagingthepe?ph 
?y ofthework;frstmovingitawyfm 
the stop 70and then rotatingit byfric 
tional engagement,about the axis of the 
spinde 63,As before stated,the consecu 
tive diametersof the work do notintersect 
at a common point and a median point of 
Saidintersection?1ocus,istherefore?selected tocorrespondsubstantiallywith the axisof 
the spindle 63,wherebywhilethe workwiII 
rotatesubstantialyupon Saidaxis,the latter 
ispermitted tofloator vibratetoward and 
from the,opposed work-engagng faces of 
the grindingand work-eontrolingwheelsa 
distance equivalent to,the distance of the 
median pointselected from the locus ofthe 
diameter-intersections,This vibration of 

195 

the work-holderspindleispermitted bythe 
pivotalsupport forthe arm 64,the spinde 
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comprisinganelementaxialysustaningthe 
workforrotation betweenthegrindingand 
work-controling wheels,as distingished 
from the peripheral work-rests and?guides 
heretofore employed in this class of ma 
ehines,The provision of meansforengag 
ingthe workwithin the peripherythereof, 
having free?foating movements in drec 
tions toward and from the operative faces ofthegrindingandwork-controlingwheels 
comprises an important and novel Charag 
teristic.of the presentimprovementin this 
classof machines? · ’ * 
The axialfeed oftherotatingcontroling ?wheel149optinueswhiletherotatinggind ing_wheel?11is acting upon theperiphery 

9ftheworktogrindthelattertosize?Dur 
ingthegrinding operatio?theturret68,to 
gether with the work-holderscarriedthere by,is reciprocated orjoggedin a directio? 
transversetothe axis ofthe grinding-wheel 
11 under the action of the cam 76 and 
weight77,as before explained,A neutral 
pointin the axialfeedófthe work-control 
ling wheel14is nowreached to alow.fop 
reactioninthe parts,whereafter Said wheel 
and turretare retracted and the turretin 
dexed a,quarter,revolution and ?dyanced tooperativelypositionthenextwork-holder, 
at whichtimethe grinding operationisre 
Peated? - Havingthussetforth thenature ofthein 
Vention,what I claim hereinis:? 
1_In a centerless grinding machine,the 

combination with work controlling?and 
grinding wheels having opposed?wörk-en gagingfaces,ofawork-holderincludingan 
element sustaining the work between Said 
wheels duringthe grinding,operation for 
rotation about an axis coincident with the 
axis ofsaidelement, - 
2.?n a Centerless grinding nachine,the 

combination with agrinding wheel having 
a?work-engaging face,a work-controling 
wheel havinga work-engagingfaceand ? erativeconnee?onsforrotatingsaidwheels, 
of 8 work-holder for sustainingthe work 
betweensaid wheels duringthegrindingop 
eratop,includiga?w9rk-supporting ele 
ment having bodlyfoating movementsto? 
ward8nd?fom the work-engagingfaces of 
said wheels. · 
3.?n a centerless?grinding machine,in 

combinatioya grüdingwheel,meas for 
rotating said grinding wheel,a work-sup 
porting holderupon which the workisse 
éured,a foatingcarrier,ajournalin said 
carrierforsaid?work-holder permittingro 
tating movements ofthe work,8 work-con 
troling wheeladapted torotatesaid work, 
and means forrotating said work-control lingwheelduringthegrindingoperation? 
4??n & Centegless grinding?nachine,the 

combination with agindingwheel,awork controlingwheel,and operativeconnections 

forrotatingsaid wheels,ofawork-Support 
ing holder upon which the workissecured 
foraxialrotationtherewith,and Supporting 
means for said work-holder permitting foatingmovementsthereoftowardandfrom 
Said grinding wheel during the grinding 
Operation. - - - 

5?In 8 centerlessgrinding machine,the 
Combination withagrindingwheel,a work 
Controlingwheel,and operativeconnections 

70 

75 
forrotatingsaid wheels,of a work-holder 
upon which the workis Secured for axial 
rotation therew?h between?s$id wheels under the controlingaction of the rotating 
work-controling whee.and8 work-holder 
support,said work-holder beingjournaled 
eccentricalyinsaidsupport? 
6?In acenterless grinding machine,the 

combination with_agrindingwheel,awork 
controling wheel,and operative connec 
tionsforrotatingsaid wheels,ofaswinging 
arm,ajournal Support for Said arm,and awork-holdercarriedbythefreeendofsaid? 
arm?sustaining the work between Said 
wheels duringöhe grindingoperation? 
7,In a centerless grinding machine,the 

combination.with agindingwheel,8 work controlingwheel,andoperativeconnections 
forrotatingsaid wheels?ofaswingingarmy 
a rotary turret pivotaly supporing Said arm,meansforintermittentyrotatingsaid 
turret,and a work holder carried bysaid 
armsustainingthe workbetweensaidwneels duringthegrindingoperation? 
8.In a centerless grinding maghine,the 

combination with agrindingwheeka work 
Controling wheeland operative connections 
forrotatingsaid wheels,of aswingingarm, 
a rotary turret pivotaly Supporting said arn,meansforintermittentlyrotatingsaid 
turret,a work-holder carried bysaidarm 
sustaining the work between said wheels 
?uring.theginding.operton?nd means 
forreciprocatingsaid work-hoiderin a di 
rection transverse to the swinging move 
nents ofsaidarm? “ ,· 
9,?n? centerless,grindng?nachine,in 

combination,a grinding wheel,1neans for rotatingsaidwheel,abodilyfloatingwork holder,8_work-controlingwheeladaptedto 
frictionaly engage the periphery of and 
thegeby??otate the work carried by said work-holder,meansforrotatingsaid work 
go??oling wheel and neansforyieldingy 
holding the workagainst said work-e5n ?oling wheelduringthegrindingopera 
tion, 
1Q,Ina centerless grinding machine,in 

combination,agrinding wheel,means for 
rotatingsaid wheel,8 bodilyfloatingwork ?oßer,8?stop?asp?ngactingtQyieldngy 
holdsaid work-holdefin a position deter 
mined by said stop,a work-controlling 
wheel,means forrotatingsad wheel,and operative connectionsforfeedingsaidwheel 
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inadirectiontorotatingyadvancethe work 
against the action ofs&id springinto con 
tact with saidgrindingWheel? 
1?In&cen?erlessgrpdingraghine,the 

combin&tion with agindingwheel,awork 
9ontrolingwheel,8ndoperative99n?ectgns forrotatingsaidwheels,ofabodilyfloating 
work-holder,and means for automaticaly 
shiftingsaidwork-holderandthe work.car 
ried thereby from an inoperative_position 
into operative position betweensaid wheels., 
12,In a centerless grinding machine,in 

combination,a grindig wheel,means for 
rotatingsaid wheel,a bodily_floatingwork 
holderrotativelysupportingthework,means 
forautomaticaly,shiftingsaid work-holder 
fromaninoperative position intooperative 
position,a_wo1k-controling wheeladapted 
to rotate the work and advance itinto ef 
fective engagement with Said grinding 
wheel,?nd1neans for actuatingsaid work controlingwheel? 
1&,In a centerless grinding machine,in combination,agrindingwheel,meansforro 

tatingsaid wheel,a bodily foating work 
holder rotativey supporting the work, 
neans ?or automaticaly presenting said 
work-holderin operative position,a?work 
controlingwheeladaptedtorotatethework 
and adyance,it,intoßefective engagement 
with Saidgrinding wheel,means foractu 
ating Said work-controling wheel,and 
?leans for reciprocating said work-holder duringthe grinding operation. 
14,In acenterlessginding machine,the 

Combination with?agindingwheelhaving 
an Operative work-engaging face,a work 
gontroling wheel,andoperative connections 
forrotatingsaid wheels,of a work-holder 
havigfoaing movementstowardand from 
the work-engaging face of_said grinding 
wheel and measfo?relativeyshif?ngsaiá 
work-holderandsaidgrinding_wheelduring 
the grinding operation i a direction subF 
stanialy parale with the work-engaging” 
face of thegrinding wheek 
15,InacenterlessgridingJnaghine,the 

combination with agindingwheel,a work 
controlingwheel,andoperative connections 
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forrotatingsaidwheels,ofafoatingwork 
holder,and means for relatively Shifting 
said grinding wheel and work-controling 
wheeIto operativey_engage the work Car 
ried by said work-holder? 18.Inacenterlessgripdingraghine,the 
combination with agindingwheel,aw9rk controlingwheel,andoperativeconnections 
forrotatigsaid wheels of a_foatingwork? 
holder,andmeansforrelativeyshiftingsaid 
work-controling wheeland work-holder to 
rotatingy engagethe work carried by said 
work-holder? - - 

17,In 8 centerlessgrinding machine,the 
combination with agindingwheel having 
an active work-engagingface,meansforro 
tating_said grindng wheel,and a work 
controling wheel havinga work-engaglng 
face9pposed to said?grinding wheel face 
and disposed tocontrolrotationofthe work, 9fawork-holderincludinga work-support 
ingelementrotatablewith theworkupon 3n 
axis substantialy paralel with the work 
eugagingfaces of said wheels, 
18?In a centerlessgrinding1nachine,the 

gombination with a rotary grinding wheel 
having_an operative work-engaging face, 
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ineaus.forrotatingsaid wheel,and8 work 
Controling wheel?having a work-engaging 
face opposed to thatofhe grinding?whee? 
for controling rotation of he work,of a 
worklolder,including,an eleuent?8xialy 
sustaining the work for rotation between 
Said wheels,and means for reciprocating 
saidWork-holderina_directionsubstantial? paralelwith the_work-egagingface ofthe 
grinding wheel duringthe gridingopera 
tlOn? 
19,?n a centerlessgrinding naehine,the 

copbination with work-controling and 
grinding wheels haying opp9sed workeon tactingfaces,ofwork-süpporting1heanshav 
ing fee foating novements in directions 
toward and fron the operative faces ofsaid 
wheels? - - - 

Intestimony whereof,i have signed my 
name to thisspecification? 
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