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66Claims? 

MySaid invention relates to an automatic Cam 
grindingmachine anditis an object of the Same 
to provide means whereby an entire cam Shaft 
canbefinishedtosizewithoutanyattention from 
the operatorother than that required in Start 
ing and Stopping the machine? 
Another object is to provide meanS for r0? 

tatingthemaster camandthe Workin Synchr0? 
niSm? 
Another objectisto provide a,means for au 

tomaticaly feeding the Wheelinto the Work at 
the properspeedandwithdraWit Whenthe Work 
isfinished? 
Another object is to proyide meanS Whereby 

the carriageismovedautomatically from a fin 
ishedcamto the next blankas each Camisfin? 
ished,isstopped whenthenext blankisinfront 
of the whee1,and is manually returned t0 the 
starting position when the entire Camshaft is 
finished? 
Another object isto provide improyed meanS 

forreciprocating the wheelspindleinaline par? 
aIel with the carriage So as togiye a Smooth 
evenfinish tothe Workandalso toreduce Wheel 
WB3r? ReferringtotheaccompanyingdrawingSWhich 
aremadeapart hereofandon which Similarref 
erencecharactersindicateSimilar partS, 
Fig,1 isa front elevation of the machine of 

myinVention? 
Figure 2,an end elevation of Said machine 

Viewed from the right, 
Fig.3,afront elevation showing the relative 

position of the master Cam and the Cam Shaft 
Whichisbeingground, 
Fig.4,a,partial longitudinal Section of the 

wheel base andthe part of the bed On Which it 
reStS, 
Fig,5,an endelevation of the rear part of the 

bed Viewedfrom the left and Sh0Wingthe Wheel 
feeding mOtOr, 
Fig.6,anendeleyation partlyinsection show 

ing the pjping for the whee feeding motor as 
seen from the right in Fig,1, 
Fig,7,afront ejewation partlyin Sectionshow 

ingtheoi pumpandthepipingto boththe wheel 
feedngmotorandthetraVerSem0tor, 
Fig.8,anendelevation ofpart of thetrayersing 

mechanism for the grinding Wheel carriage, 
Fig.9,anelevation of the Valve operating1eyer 

used on the carriage traversing mechanism,as 
5eenfronthe 1eftin Fig.1, 

Fig.10,anelevation 0fapart of themechanism 
for automaticaly Controling the movement of 
the wheel base,asseenfrom the Ieft in Fig,1, 

(CI,51?191) 
Fig?11,a,horizontal section of Said meCha 

nism on Hne ??ff in Fig?10, 
Fig.12,8,front elevation of Said mechanism, 
Fig,13,aright elevation ofthe footst0ck, 
Fig,14,afront elevation of Saidfoot stock, 
Fig.15,aplan ofSaidfoot stock, 
Fig,16,8,right elevation of the head stock 

partlyin Section Showingthe method ofrotating 
the Work andthe master caminunison? 
Fig.17,aright handeleyation ofthe headstock 

illustrating meansforswingingthe worktoward 
andawayfrom the Wheelsoastogrindthe cam 
to the desired shape, 
Fig.18,alongitudina1Section ofthe headstock, 
Fig,19,a longitudinal section of the whee1 

spindle showing means for reciprocating the 
S8D1e, 
?g,20,8CroSS-Section online20?20 ofFig.19, 
Fig·21,a detailofgearingshownin Fig.19, 
Fig,22,a front elevation partlyinsection of 

the Valve forthe traverse motorandthemech 
aniSm for Operating Said valve automaticalyto 
startandstop thetraversemechanism, 
?g,23,a front elevation of the wheel feed 

motor,and 
Fig·24,a vertica11ongitudina1section ofsaid 

mOtor? 
In the drawings reference character30indi 

Cates the fixed bed of the machine which bed 
SUpports a Work-carriage31 mountedonguides 
32forreciprocation1engthwise ofthe machine? 
?he bedalsosupportsasldebase33pivotednear 
its front end at 34 formovement towardand fromthe Worklocatedonthecarriage31infront 
of the side base,The bed furthersupportsa 
fuidmotor35bymeans of whichtheworkcar 
riageis moved to and fro on theguides32,a Wheelfeedmotor36formovingthesidebase33 
9nitsfulcrum 34and various drivingand con 
troling mechanisms hereinafterdescribed, 

Work S?/pporöng and drip?g means 
The work Carriage 31 bears atable 37 upon 

whicha workSupporting bracket38 ismounted 
by pivots 39 for movement toward and froma 
wheel40 On a Wheel base 4f slidnglysupported 
On the Slide base33 foradjustment towardand 
from the work,astoset the wheelandto com 
penSatefor Wear?The bracket38 andpartscar? 
riedtherebyareroughlytriangularin crosssec 
tion With the Work 42 Supported at one corner 
Of the triangle,the master cam shaft 43 at an 
other Corner and the piyots39 at the third cor 
ner?The position ofthe workis determinedby 
a headstock 44 and a footstock 45 carrying re? 
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by means of aWorm?#2 havingthreadsengaging 
teeth indiC8ted at 1?3on the outer rim of the 
wheel?This dogisadapted to strike alug f? 
on the lever #?1,as the Workfeed motor moves 
clockwise in Fig,5,for Swinging the leyer unti 
the roller 96 passes the point of the detent f?5 
whereupon the springs immediately force the 
lever Over the1emainder of the path ofitsmove? 
Iment and reVerSe the mot0r,Under CirCum? 
stances hereinafterdescribedthe1ever 101wil 
be held from moving clockwise to the required 
extent for reversingthe movement of the Wheel 
feed motor by means Comprising a stop f16 in 
the path of1novement ofthelever,Thestop f16 
iS adjuStable ?ongitUdinaiy thrOUgh a rockarm 
?T andis provided With 81ocknut 118forlock? 
ing it in adjusted position?The rockarm 1fTis 
nounted On a rod ?19 whichis adapted to osci? 
latein bearings 12??At the frontendoftherod 
1198 rockarm #2?is provided Which rockarm is 
connectcdbya ink122toanotherrockarm123 
On a rockshaft ?24 extending forward through 
the bed of the machine,orto the rightin Fig,5, 
At its forWard end the shaft carries arockarm 
125(Fig,1)connected byalink?26(Figs,1,10 
and 12)t0 a rack ?2T adapted to engage a pin 
128 on a rockarm 429 pivoted at 130 ona cover 
84 and providedatits forWardendwitharoller 
134 contacting with the rollerbar f09(Figs,10 
and 22)at the front end of the bracket 38,A 
Spring 132 draws the arm 29 towarditsupper? 
m0St position and a piunger f33 forced rear? 
Wardiy by a Spring?134 tends to move the hook 
135 into engagement with the pin 128 on said 
arm,A fxed abutment 136(Figs?10 and i2) 
On the Cover 8 hasa Cam face Cooperatingwith 
a Cam face at f3? on the hook f35 to disengage 
the Samefromthepin128whenthepartsareift 
ed suficiently high byspring132. 
The dog?wheel ff1 orotherpart movingthere 

With also Carriesa dog f38 adjustableabout the 
periphery Of the dog-wheei bya Screw 38”,said 
dCg hayinga 1ose #39 pivotedat 140forengage 
ment With a iever f4f(Figs.4and5)piyotedat 
f42,The dog f38acts on said1everasthetraw 
erSemotormoyesinaclockwisedirection(Fig.5) 
to trip the parts operated bysaidleverthe piy 
0tal mounting of the nose permittingthe dogto 
paS8 the leverin the contrary direction of move 
nent ofthetraverse motorwithoutchangingits 
p0Sition?As hereshownthe dog movesfromthe 
S0lid line position of Fig,5 t0 the dotted1ine 
position?Thelever?1isconnectedbyaink142 
to a lever?3 piyotedat 1??andthisinturnis 
adjustaby ccnnectedat #45toarod 146slidably 
mounted ina bearing 1?Tand carryinga collar 
148,Aspring149surroundstherodsaidspring 
bearing at one endagainst Collar f48andat the 
other against bearing f?T and servingto moye 
therod andthe partsconnectedtherewithnor 
mally to the right in Fig,5or toward the front 
ofthe m8Chine,Atitsforwardendtherod!46is 
COnnected by SUitablerneanssuchasa bent1eyer 
t0 an Upright rod 59(Figs.1and 8)Which in 
turnisCOnnectedatits Upperend byabent1ever 
f5f pivotedat #52 to a sidable detent 153im? 
pelled by a spring #54 in a direction to engage 
underalateralarm ofa1ever 155(Fig.22), 
Thepistcn f56isslidablymountedinacyin 

der 157 formedinthe cover81andis providedat 
its10werend witharoller 58engagingtheupper 
face of thercler bracket 199?Atitsupper end 
the chamber 57 has a single port 159 opening 
into avalvechamberprovidedwithaninlet port 
160(Figs,1 anQ22)andanexhaust port16??A 

3 
balanced piston valve 162islocatedin Said Valve 
chamberand Saidvalve hasastem f63adjustably 
connected tothelever?55 with provision forlost 
motion?The lever 155 hasa Verticalarm and 8 
1aterally extending inclined arm provided atits 
outer end with a,roller f6??A double?acting 
Spring?pressed plunger 155is mounted approxi 
mateiyin line with Saidarm So asto force the 
ievertoWarditsextreme positionineither direc 
tion of its movement,It Will be Seen that the 
detent #53andthe plunger 65Wilholdthelever 
155 and the Valve 182 in the poSition indicated, 
So that piston 156Wil11ot mo7e untilthe detent 
153is retracted,When this occursthe plunger 
f65 Will force theroller 164downwardand move 
the Valve So asto Connect the port 159 to the 
inlet port 16? whereupon the fiuidWilenterthe 
piston charnber and force the piston down there? 
bymoyingthe bar 199downward totitthe Work 
SUpp0rting bracket38awayfrom the Wheel, 

It Wil berecaled that the Work Carriage haS 
8,step-by-step Orintermittent traversing move? 
ment forrnoying the Camshaft So aS to bringitS 
Successive Cam bianks into the field of operation 
of the grinding Wheel4ü andsuch movement is 
avaied offorthe purpose of returningthe work 
Carriage bracket to Working poSition?For thiS 
purpoSe the traVersing roler bar is proVided 
with dogs ?68 having forwardly projecting lugs 
167(Figs,8,9 and 22),The lever 55is also 
proyidedWithadependingfinger 169 terminattng 
in a rearwardy projecting iug f58 adapted to 
Cooperate With thelugs 16Tin one position there 
of(Fig.9). Thefinger169ispiyotedonthelever 
at 170in Such a mannerastosWingto oneside 
in One relatiVedireCtionofmoyement of theroller 
bar and the Iever thus aVoiding injury to the 
relativey movable parts,A pin 1T1 limits the 
SWinging movement Of the finger ina Counter? 
clockwise direction,The iever 155 has a,rock 
arm f72 piyotedthereon,Witharoller1?3adapt 
ed to ContaCt With the roler bar 109 asit rises? 
A Spring #T4 proVides a,yielding C0nnection be 
tween the rockarm 172 and a,rigid finger 175, 
thUS CUShioning the aCtion of the rolier bar on 
the leverand the Valve f62. 

It wil be seen from the foregoing that when 
the detept 53 is withdrawn the lever 55 wil 
be moved clockwise by the plunger ?65 so as to 
Open the intake paSSage f60 to the chamber #5T 
and thus force the bar down so asto bringits 
lugs 167 to the level of the1ug 168 on the finger 
169?As bar 109 now movestotherightin Fig? 
ure 22 With the Work Carriage,the appropriate 
1ug #6Twil strike the lug f68(it being under 
Stood that the number of dogs f66 corresponds 
to the number of Cam bianks on the Cam shaft 
42)?The movement of the carriage wi1 now 
CaUSetheleVerto Swingonitspivotina,Counter? 
ClCckwise direction and this wil move the bal? 
anced valve So as to shut of the intake port 
160 from the port 59 and open a,passage from 
0utlet port f64 to port 59,At the same time 
the Spring-pressed plunger 165 is permitted to 
return into holding position relative to theiever 
?55? 
The movements above described,initiated by 

engagement of dog 138 with1ever44!in Figure5 
are utlized to govern the operation of thetray 
ersemotor Whenthe bar 199isforceddownby 
the preSSürein the Cylinder f5?itactsonaroller 
176(Fgs.8and22)onarollerbracket 177pro 
vided with a handle 178,Theroler barissup? 
ported on a,plunger fT9 guidedfor up and down 
mOVement in 8,plunger bracket 180 on the cover 
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84,the movement of the plunger being limited 
by a Stop f8 engaging atitsinner endin 8,slot 
haying paralel Vertical branches 181”connected 
by a horizontal Cross-over portion,Atits Iower 
end the plunger bears on a laterally extending 
arm 82 of a,three-armed lever 83,the lower? 
In0St arm of Whichis COnnected to the stem 184 
Of a,balanced piston ?85in a,chamber f86Which 
piston Controls the operation of the oscillatory 
traVerSe motor 35,It has not been deemed 
neceSSary toilustrate details of thismotor asit 
is of Well-knowntypeandisshowninotherpend 
ingappications? 
As the roler bar !99 pushes the plunger 179 

doWn and mOVes the leyer ?83 CounterclockWiSe 
the Vaive 185 uncoyers a port f87 leadingto an 
expansion chamber at one Side of the Vane of 
the traVerSe motorandadmits fiuid Under pres? 
Sure through an intake port f88 to said ex? 
Dansion charaber?SUCh movement of the VaiVe 
aiso OpenS 8,paSSage from the port 189 to the 
outlet paSSage 190 of the motor for escape of 
fiuid from the non?working side of the motor? 
The Contrary movement Of the roler bar and 
plunger permits a Spring 19# to move the leyer 
183ina clockWise directionthusmovingthe Valve 
185 to the left to an extent suficient only to 
bring the Valve into the position iliUstrated in 
Figure 22 Where the entrance of liqUid to either 
Side of the motor,i,e,to either Of its tWo op? 
DOSedexpansion Chambers,is preVented and tht1S 
any traVerSing movement Of the Carriage during 
grindingis prevented? 
When an entire Camshaft has been Completed 

and has beenreplaced bya neWonethe Carriage 
must be returned toits Original or starting p0? 
sition Bnd for this purpoSe the hande 4T8 is 
turned to the left Suficiently to disengage the 
pin 18f from the shoulder betWeen the brancheS 
181”of the slot in Which the pin moves,The 
piunger fT9 may noW rise to the fuil extent of 
itsmovementandthe leyer #83 may consequently 
be movedina Counter-clockWise direction bythe 
Spring49f toSuchan extentasto Opena paSSage 
from theinlet port 192to the port 189 formoy? 
ing the motorin a direction to return the Work 
Carriagetoits Original position?AttheSametime 
the Valve opensa Way from the port f8T to the 
outlet 190 topermitescape offiuidfromthe non 
Working Side of the traVerse motor, 

Pump 

The device of my inVention is provided with a 
rotary pump f93 driven by 8 Sprocket Chain 194 
passing over a sprocket 195 on the pump shaft 
andasprocket 496 onthe main Shaft of the ma? 
chine?The pump has an intake 497 and a pjpe 
198communicating with the inlet ports #888nd 
192 of the traverse motorandalso With theinlet 
port160 forthepistonchamber15T?Anexhaust 
pipe 93returns the exhaust fuidfrom the ports 
f39 and48T of thetrayerse motorand8 pipe 199 
returns exhaust fiuid from the exhaust port #61 
ofthe piston chamberto thereserVoir2008t the 
bottom of the machine?A manually Operated 
valveindicatedat 2?5in Fig.1SerVesto Varythe 
suppy of pressure fluid to the traverSe motor 
whendesired?Apipe2021eadsfromthepipe 198 
to the wheelfeed motor 36andan exhaust pipe 
203bringsbackthe exhaust fuidfrom Said motOr 
to the reservoir 290,A Valve 204 is normaly 
spring-pressedto closedposition?ThisValve pro 
videsa means wherebythe operator Can permit 
the fiuid to return temporarily to the reSerVoir 
without operating the motor and the Valve may 

19,663 
also provide for relief of excessive pres8ure So 
thatthe speed of the pumpneednot be changed, 
nor need the pump be Stopped because Of tem? 
porary CeSSation of the operation of the machine? 
The Valve is opened bythe operatorthroughthe 
aidof the leyer 22#? 

It is found desirable togive alimited traVerse 
to the grinding wheel for reducing the Wear on 
the Wheel as much as poSSible and to giVe a 
Smoothevenfinishto thework,Forthispurpose 
the grinding WheelSpinde 90is proVided With 8 
worm 206 meshing with teeth on a pinion 207 
Which is loose on 8 shaft 208,The shaft has 
eCCentric portions ateach endengaging forks in 
1eyers 209 piyotedat21??These leversare con 
nected by means of links 2f1 to B bronze colar 
2f2 Surrounding the Shaft,said forks being piy 
Oted to the colar 8t 243,The Collar is held 
againStendwise movement On the Shaft by means 
of a pair of Washers 2f4,the Washerat the left 
restingagainstashoulder on thespindle andthe 
Washer atthe right being heldin place by anut 
245. The gear 20T iscaused to rotate With the 
Shaft 208 by means of a clutch member 2f6en 
gagingaClutch face On thegear,ACOiledSpring 
24Ttendsto Separatethe clutch facesandaScrew 
2f8 havingan outer hand Wheel2?9 bearsatits 
innerendagainst apin220 Whichismounted at 
its endsinthe Clutchmember216Sothatrotation 
of the hand wheelmovessaid ClUtchmemberintO 
engagement With the Wormgear? 

It wil be Seen thatrotation of the spindle and 
the wheel wilturn the Wormgear 207 and the 
eCCentrics rot8ting thereWith thus SWinging the 
1eVers 2ü9 through their connectionsto the Collar 
242 moyingthe shaft endwiseto alimited extent. 
Thisreciprocating motion may bestopped bysep? 
arating the Clutch member 216 from the Worm 
gear through the medium of the hand Wheel219 
andScrew218? 

Operatio? 

In the operation of my device a camshaft is 
placed between the WorkCenters,asindicatedin 
Figure 3,the Work carriage having been preVi? 
ously broughttoits position farthestto theright 
So as to begin operations on 8 Cam blank,The 
starting lever 22f is now moyed to the right to 
openthe Valve294andfiuid underpressurepasses 
to the traverse motor,power being also applied 
tothe wheelinordinary manner?The Wheelfeed 
motorrotates the Cam 97 ina,Counter?ClockwiSe 
directionasseenin FigUre 5,0rclockwiseasSeen 
in Figure 2,the headstock is driven as aboye 
described Causing the bracket 38 to rockin aC? 
Cordance with the Contour of the master Cam On 
the camshaft 43 and the Operation proceeds in 
ordinary manner untilthe Camisground to the 
desiredsizeat Whichtimethe dog 138 strikesthe 
pin 1?on 1ever 104 and swings the lever in a 
Counterclockwise direction to 8 positionin Which 
the upper end of the lever moyesto the left of 
the position Shown in Figure 5? 

Thisshifting of the lever 10f tothe left,asre? 
ferred to aboye,positions the Valve #02S08s to 
admitfiuidto that side of the wheelfeed motor, 
which will cause the motor to turn clockwise; 
that is,in a direction to lower the feed slide? 
The Work carriage is now indexed and Shifted 
toposition the Workforgrinding the next Cam, 
The clockwise movement of the Wheel feed mo? 
torwicause thedog438 to move from the dot? 
ted line positionin a counterclockwise direction 
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to the full line position where it wishift the 
?eVer f01 andagain reVerse the”VaiVe Which re? 
Verses the motorand moyes the grinding wheel 
aWay from the Work,The piyoted end portion 
139 of the dog permits the dog to p8SS the nose 
of the trip lever #41 without moving the Same? 
On the reWerSe mOVement of the motor the 

dog Wheel is moved ClockWiSe and Such move? 
nent Continues Untildog110 Strikes pin #f4 and 
moyeslever40f to the positionindicatedinsolid 
lines in Figure 5 Where it abuts against a,stop 
##6 Which preVents further moyement of the 
IeVer for the time being and cuts of the fuid 
from both sides of the motor,Just prior to the 
8ttainment of this position by the dog 119,the 
dog #38 paSSedthe nose of leyer 41 in a clock? 
wise direction and therefore moved said 1ever 
aboutitSpivot f42,Asaresuitof such movement 
the 1eyer ?1 acting through the train of con 
nections 142,143,#46,150 and #51 retracts the 
latch #53 from lever 155(Fig.22)?Thereupon 
the plunger 165 acts on the lever through the 
roller 164to movethe yalve 162to therightand 
permit pressure fiuid to enter the Cylinder 157, 
moving piston 156So as to force roller bar 109 
down and So Set the traverSe motor in Opera 
tion to indexthe Carriage by acting on arm 182 
of leyer 83,The lateral movement of the bar 
with the work carriage causesthe next lug 167, 
Which hasnow been lowered to the proper leve}, 
to strike lug #68 and tilt lever 155 out of the 
way of latch f53 which then is movedback to 
latching position by spring 154,At the Same 
time the leyer movesthe Valve 162 to stop the 
fiow of presSurefuidandopens the way to out? 
1et #61,thus permitting the piston #56,and the 
bar 109 to rise?As the barrisesthe spring 19? 
moyesthe lever f83and Valve ?85 So as to stop 
the traverSe motor, 
When the bar 1?9 is forced down it actS 

through roller 13f to 1ower lever f29 until pin 
128 is low enough to be engaged by hook f35, 
When the hook is mOVed into engagement With 
Said pin?Asthe bar rises therod 126ismoved 
upandthrough the train of elements previously 
described,rocks shaft 119 to move stop ff6 out 
of the way of lever 10? WhereUpon the lever 
rnoyes further over Under the preSSUre Of detent 
1?5 untilit is in position to Cause the motor to 
move ina clockwise direction t08gain raise the 
slide base and Sorepeat the Cycle of Operations? 
Thus the Wheel Cannot be moVed toWard the 
Work unti1the traverse movement is Completed? 

It Will be obviOUs to thoSe skilled in the art 
that Variouschanges may be made in my device 
without departingfrom the spirit of the inVen 
tion,and I,therefore,do not limit myself to 
whatisshown in the drawings and deSCribedin 
the specification,butonly aSSetforthinthe ap? 
pended claimS? 
Havingthusfully deScribed my Saidinvention, 

What?claimasneWand desiret0 SeCure by Let? 
ters Patent,is: - 

1. Ina camgrinding machine,arotary Wheel, 
atitingsupport therefor,8,bracket tiltable On 
an axis paralelto that of the Wheel,means On 
said bracket for Supporting a CamShaft,and 
means including a maSter CamShaft for tilting 
Said bracket,and means fortilting Said bracket 
away from the grinding Wheel,SubStantialy aS 
Set forth? 
2.Tna camgrinding machine,a rotary Wheel, 

a,titing support therefor,8,bracket tiltable on 
an axisparallelto that of the Wheel,means On 
said bracket forSupporting8 CamShaft,a maSter 

5 
C8mshaft arranged paraHelto the axis of Said 
Wheel,8nd a,fixed foloWer On B fixed Support 
COaCting With the Cams On the maSter Carnshaft 
for tilting the bracket,and means for tilting 
the Said bracket away from the ginding wheel, 
Substantially as set forth? 

3. In 8 Camgrinding machine,arotary wheel, 
atiting support therefor,a,bracket titable on 
an axisparalelto that of the wheel,means on 
Said bracketfor SUpporting8 Camshaft,8 master 
CamShaft arranged paralel to the axis of said 
Wheel,a follower on 8,fixed support coacting 
With the Cams on the master camshaft fortit? 
ing the bracket,andresilient means servingto 
titthe bracket and move the worktoward the 
Wheel,and additional means for tilting the 
bracket away from the grinding wheel,sub 
Stantiallyassetforth? 
4,In a Cam grinding machine,arotarywheel, 

atiltingSupport therefor,aworkcarriage,means 
On the Carriage for SUpporting and rotating a 
CamShaft,8 Cam fortitingthe wheelsupporting 
rneahS,andan oscilatoryfuid motorfordriving 
Said Cam alternatelyin opposite directions,sub? 
Stantialy as Set forth? 
5?Ina Camgrinding machine,a,rotary wheel, 

atiltingSupport therefor,a,workcarriage,means 
On the Carriage for supporting and rotating a 
Camshaft,a,cam fortiltingthe Wheelsupporting 
means,an oScillatoryfuid motorfordrivingsaid 
Cam alternatelyin Opposite directions,atravers? 
ing Work Carriage,and means for moving with 
Said motorfor Controling themovements of the 
w0rk Carriage,Substantially asset forth? 
6,In a Cam grinding machine,a,rotarywheel, 

atitingSupport therefor,aworkcarriage,means 
On the Carriage for supporting and rotating a 
CamShaft,8 Cam fortiting the wheelsupporting 
means,8n OScillatory fiuid motorfordrivingsaid 
Camalternatelyin opposite directions,a,travers 
ing Work carriage,means for moving the work 
Carriage Step-by-step to bring successive cams 
intothefieldof Operation ofthe Wheel,andmeans 
Oper8ted by Said fiuid motor for Controlling the 
Step-by-step movements ofthe carriage,substan 
tially as Set forth, 
7?In a Cam grinding machine,8,rotary wheel, 

8titingSupport therefor,8WorkCarriage,means 
on the carriage for SUpporting and rotating a 
Camshaft,8 cam fortiting the wheelsupporting 
means,an oscilatoryfiuid motorfordrivingsaid 
cam alternatelyin Oppositedirections,atravers? 
ingWorkCarriage,a,fiuidmotorforoperatingsaid 
Carriage,and means Operated bySaid first?named 
fiuid motor forsettingthe Secondfiuid motorin 
actionatintervalsto movethe Carriageintermit? 
tentlyin one drection,SUbStantiallyasset forth? 

8. In acam grinding machine,a rotary wheel, 
atitingSupport therefor,aWorkCarriage,means 
Onthe Carrlage forSUppOrtingand r0tatinga,Cam? 
shaft,a,Cam for titing the Wheel Supporting 
means,anoscillatoryfluid motorfordriyingSaid 
cam alternatelyin opposite directions,a,traVers? 
ing Work carriage,an oscillatory fuid motorfor 
operatingsaid Carriage,and meansCOntrolled by 
the first-namedfuid motor for putting the Sec 
ond-namedfuid motorinto and out Of Operation 
to move the Carriage Step-by-Step in One direc? 
tion,Substantially as Set forth? 
9?A cam grinding machine Comprislng a ro 

tary Wheel,atraversing Work Carriage,8 tilting 
bracket on the Work carriage,meanSf0r mOVing 
the carriage intermittently t0 bring SuCCeSSiVe 
cams into the feld of operation of Said wheel, 
and meansfortitingthe bracket t0 preVent in 
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terferenceWith Saidtraversingmovementinclud 
inga,fuid motor,substantialy as Set forth, 
10?Ac8mgrinding machine comprising a,ro 

tary wheel,a,traversing Work Carriage,3,tilting 
bracket On the Work Carriage,means for moying 
the carriage intermittently to bring SUcceSSiVe 
cams into the field of operation of Said Wheel, 
means for titing the bracket to prevent inter 
ference with said traversing m0yementinciuding 
a,fiuid motor,Wheel feeding meansinciuding a 
fluid motor,and means operated by the Wheel 
feeding meansin the extreme forward position 
of the Wheel for setting the first-named fluid 
motorin action,substantialyaSSetforth? 
11?A cam grinding machine COmprising a r0? 

tary wheel,a,traversing work Carriage,a,tilting 
bracket on the work Carriage,meansfor moving 
the carriage intermittently t0 bring SuCCeSSiVe 
cams into the field of Operation of Said Wheel, 
Imeans fortiting the bracket t0 prevent inter? 
ferencewithsaidtraversing movementincluding 
afiuid motor,wheelfeeding means including a 
fiuid motor,means operated by the Whee feed? 
ingmeansinthe extremeforwardpositionof the 
wheelforsetting the first-named fuid motorin 
action,and automatic means for putting Said 
motor out ofactionfora predetermined traVerse 
of the work carriage,substantially as Set forth, 
12?Inacamgrinding machine,arOtary Wheel, 

atitingsupport therefor,8WorkCarriage,meanS 
on the carriage for supporting and rotating a 
camshaft,acam fortilting the wheel Supporting 
means,afiuid motor fordriving Said camalter? 
natelyin opposite directions,atraversing work 
carriage,means for moving the Work Carriage 
step-by-step to bring Successive cams into the 
field of operation of the Wheel,means Operated 
bysaid fluid motor for controling the Step-by? 
step movements of the carriage,the Said meanS 
comprisinga reversing valve for Said fuid mo? 
tor,abarmountedon Saidcarriage,dogsadjust? 
ablysecuredtosaid bar,an armoperable bySaid 
dogs,andavalve movableto exhaust position by 
saidarmwherebysaidreversingvalveispermitted 
to return to inoperative position,Substantialy 
asset forth? 
13,Inacamgrindngmachine,arotary Wheel, 

atiltingsupport therefor,aWork Carriage,means 
on the carriage for Supporting and rotating a 
camshaft,a camfortilting the Wheel SUpporting 
means,afiuid motor for driving Said Cam alter? 
nately in opposite directions,atraversing work 
carriage,means for moving the Work Carriage 
step-by-step to bring successive cams into the 
feld of operation of the wheel,means operated 
bysaid fiuid motor for controling the Step-by? 
step movements of the carriage,the Said means 
comprisinga bar mounted on Said Carriage,dogs 
adjustablysecured to said bar,8,reversing Valve, 
and operative connection between Said dogs and 
saidreversing valve to permit thereturn of Said 
valvetoinoperative position,Substantialy as Set 
forth? 
14.Ina camgrindingmachine,arotary wheel, 

atitingsupport therefor,aWorkCarriage,meanS 
on the carriage for Supporting and rotating a 
camshaft,a cam fortiltingthe WheelSUpp0rting 
means,afiuid motorfor driving Said Camalter? 
nately in opposite directions,a traversing Work 
carriage,afuidmotorforoperatingSaid Carriage, 
meansoperated by said frst-named fuid motor 
forsettingthesecondfuid motorinactionatin 
teryalsto move the carriageintermittentlyin One 
direction,thesaid meanSC0mprislnga dog Wheel, 
anirreyersible dogonSaid dog Wheel,aretaining 
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Din,0perative Connection between the Said dog 
and the Said retaining pin,the Said operatiye 
COnneCtion being adapted to WithdraW the re? 
t8ining pin When the motor operatesin one d? 
rection,a,Vaive operating arm held in position 
by said pin,a,Spring pressed plunger for operat 
ing the Saidarm,a Vaive controled bysaid arm, 
apistOn Operated by Said V8ive,andareversing 
? Operated by Said piston,Substantially asset 
forth? 
15?In 8 Cam grinding machine,arotarywheel, 

a SUpp0rt therefor,a,bracket titable on an axis 
paralel t0 that of the Wheel,means on said 
bracket for Supporting a Camshaft,a,master 
CamShaft arranged paralel to the axis of said 
Wheel,and a fixed folower on a fixed support 
C08Cting With the Cams on the master camshaft 
fortiltingthe bracket,and means controiled bv 
novement of the Wheel Support to its rearmost 
pOSition for tilting the Said bracket away from 
thegrinding Wheel,Substantiaiyasset forth? 
16,Ina Camgrinding machine,arotary wheel, 

8 mOVable SUpport therefor,a work carriage, 
rneanS On the Carriage for Supportingandrotat 
inga CamShaft,a,Cam for movingthe whee1sup? 
porting means,afuid motorfordrivingsaidcam 
alternately in opposite directions,a traversing 
Work Carriage,and means moving withsaid mo 
tor for Controlling the movements of the work 
Carriage,SubStantialyassetforth, 
17,Ina Camgrindingmachine,8 rotarywheel, 

a movable Support therefor,a work carriage, 
meanS On the Carriage for SUpporting androtat 
ing a Cam Shaft,a Cam for moving the wheek 
SUpporting meanS,a fuid motor fordrivingsaid 
Cam alternatelyin Opposite directions,atravers 
ing work Carriage,means for moving the work 
Carriage Step-by-step to bring successive cams 
intOthefield of Operation ofthe wheel,andmeans 
Operated by Said fiuid motorforcontrolingthe 
Step?by?Step movements of the carriage,substan? 
tially8ssetforth, 
18·Ina Camgrindingmachine,arotarywheel, 

a moyable Support therefor,a work carriage, 
neans on the Carriage forsupportingandrotat 
ing a Camshaft,a Cam for moving the wheel 
SUpporting means,a motorfor drivingsaidcam 
alternatey in opposite directions,atraversing 
WOrk Carriage,a fiuid motor for operating said 
Carriage,and meansoperatedby saidfirst-named 
motorforSettingthe Saidfuid motorinactionat 
intervalSto move the carriage intermittentlyin 
One direction,SUbStantially asset forth. 
19·A cam grinding machine comprising a 

grinding wheel,a Support therefor,awork car? 
rlage,automatically Operable meansformoving 
the Carriage intermittenty to bring successive 
cams intothefeld of operation of saidwheel,a 
bracket tiltable On an axis parallel to that of 
the Wheel,means on Said bracket forsupporting 
a CamShaft,a master Camshaft fortiltingsaid 
bracket,and means for movingsaid wheelsup– 
port toward the work,Substantialyassetforth, 
20,A Cam grinding apparatus comprising a 

grinding Wheeland a Cam blank support Which 
are relatively m0yable towards and from each 
other,means including master cams to cause 
Said relative mOVement to produce desired con? 
t0urs On VariOUScam blankS,meansto causerel 
atiVe traVersing movement between the Whee1 
andcam blankstop0Sitionthe Wheelinoperative 
relation With a,giVen Cam blank,and meansto 
separate the wheel and the cam blank support 
before a new Cam may be located in position 
opposite to the wheel? 
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21?A Cam grinding machine comprising a 

grinding wheel and a support for cam blanks, 
Said Wheeland Support being relativeymovable 
towards and from each other,means including 
8 Set of master cams and a cam folower to 
CauSe Such relative movement,manually con? 
trolled traversing mechanism to move the cam 
blankSupport to position the grinding wheelin 
front of the desired Cam blank,and meansin 
Cluding a fuid pressure mechanism toseparate 
Said grinding wheel and cam blank before a 
new Cam may belocatedinposition opposite to 
the wheel? 
22·A cam grinding apparatus for cyindrical 

grinding machines comprisingagrinding wheel, 
atable,mechanism tocausesaidtableandwheel 
to be traversed one relative to the other,a,piv 
otally mounted Work Support,means to rotate 
Said Work,means to rock said support during 
rotation of the workto produce the desiredcon 
tour on Said Work and meansincluding afuid 
preSSure mechanism torocksaid support to an 
inoperative position before a new cam may be 
loCatedin position oppositetothe wheel, 
23,A Cam grinding apparatus comprising a 

Work SUpport adapted to present workin oper? 
ativerelation to a,grinding wheel,meansinclud 
ing a master Cam and a,follower arranged to 
move the Work support relative to the whee1to 
grind8 desired Cam contourandafiuid pressure 
mechanismto movethe camanditsfolowerout 
0f operative contact. 
24,A cam grinding apparatus comprising a 

grinding Wheel and a Support fora cam blank, 
One of Whichis movable relatively towards and 
from the other,meansincludinga master cam 
and a,follower t0 cause relative movement be 
tWeen the Wheeland cam blanktogrindthe1at? 
ter and fuid preSSure mechanism to move the 
Cam blankand Wheelrelatively into aninopera 
tiVe position? 
25,A Cam grinding apparatus for cylindrical 

grindingmachinescomprisingapivotallymount? 
ed WOrk Support,8,master cam and a,follower, 
One of whichis rotatably mounted on said sup 
port,meansto rotate Said cam,yieldable means 
to normaly maintain Said mastercamin contact 
With Said folloWer and a,fuid pressure mecha? 
nism to rockSaid SUpport toremove Said master 
Cam out of Contact With Said folower. 
26?A cam grinding apparatus for cylindrical 

grinding machines comprising8 table,meansto 
traverSe Said table,a,piv0tally mounted Work 
Support On Said table,8 master cam rotatably 
mOunted on Said SUpport,meanSto rotate Said 
master cam,a,master Cam folower rotatably 
mounted on Saidtable,yieldable means to nor? 
mally maintain Said mastercamin contact with 
SaidfoloWer,afiuid preSSure piston and Cyinder 
mechanism to r0ck Said Support to Separate the 
master cam and foloweranda Valve mechanism 
toadmitfluid under preSSure toSaid cylinder? 
27?A Cam grinding machine Comprising a 

grindingWheel,a,Support foracamshaft mount 
ed to move the camshaft towards and from the 
Wheeltogrinda Cam,meansto move the wheek 
and the Work Support,one relative to the other, 
1engthWise of the camShaft,aset of master cams 
and 8,folower operatiVely aSSociated With one 
of the master Cams m0yable axially relative to 
One another,one of Whichis mountedonthesup? 
port,meanS t0 rotate Said master cams and 
camshaft in timed relation,the rotation of 
the master Cams Serving to move said support 
toproduce 8,predetermined Contour on the cam 

7 
beingground,and means operated to move Said 
mastercamsandfolowersuccessivelyout of con 
tact andthereafter relatiVelyto position the fol? 
lower in OperatiVe relation With another master 
C8??? 28?Agrinding machine Comprisingarotatable 
grinding Wheel,8,SUpport for holdinga piece of 
Work in grinding p0Siti0n Which is movable 
toWards and from the Wheel,mechanism to feed 
the wheelinto the Workand means operated in 
timedrelation with Said mechanism to move thc 
Workto an inoperative position when the wheel 
isalsomoved away from the WOrk? 
29,Agrinding machine COmprising a rotatable 

grinding Wheel,8,support for holdinga,pieCe of 
Work in grinding position Which is m0yabie 
toward and from the Wheel,mechanism to feed 
the wheelinto the Work and means Operated in 
timedrelation with Said mechanism t0 move the 
Workto an inoperative p0Sition When the wheel 
is moyedaway from the Workand to return the 
Workwhenthe wheelis moved towardstne Same. 
30.Acam grinding machine comprising8 ro 

tatablegrinding wheel,a,Support for WOrk haV? 
inga plurality of SUrfacesto begroUnd,Said Sup? 
port beingmovabieboth transverseyandtowards 
and from the Wheel,meansto move the Support 
transverselyto position one of the WorkSurfaces 
opposite the wheel,fine precision mechanism to 
rnove the grinding wheel toWards and from the > 
Work and rneans Controled by Said mechaniSm 
to moyethe workt08nin0perative position When 
the Wheeiismoved 0Ut of Contact therewith, 
31?ACamgrindingapparatusfora Cylindrical 

grinding machine Comprising a rotatable grind? 3, 
ing Wheei,a,WorkSUpport,fine precision mecha? 
nism forfeedingthegrinding wheeltoWardsand 
frorn the work,meansincludingamasterCamand 
rolierto movethe WorkSUpport toWardsandfrom 
the grinding Wheelt0grind the Workto a desircd 
COntOurand automatic means Operatingintimed 
relation with the rearWard movement of the 
grinding wheelto Separate the master Cam fron 
its roller? 
32,A Cam grinding apparatus comprising a 

rotatablegrinding Wheel,a,SUpport for a Set of 
Cam blanks,means including a Set of master 
Camsanda folower whichare relativelymovable 
to CauSethe Cam blankto beground to a desired 
COntOur,means to Separate the grinding wheel 
8nd Cam blankS,means forrelatively traversing 
thegrindingWheelandthe Camblankstoposition 
the Wheelinfront of a desired blank,andmeans 
Operating in timed relation With the Separation 
0f the wheeland Cam blanksto move the master 
Cam automatically away from the cam followers 
Sothatit maybeShiftediongitudinalyintooper? 
ative relation With another Cam corresponding 
With the new Cam blankselected, 
33·A grinding machine,Comprising a rotat 

ablegrinding Wheel,a Work Support movableto? 
Ward and from the grinding wheej,meansfor m0yingthegrindingWheeltowardsandfromthe 
WorkSupport,meanSfor Supportingaset of cam 
blankS On the SUpportin operative relationwith 
the grinding wheel,means including a,set of 
rnBSterCamS8nda Camfolowerarrangedtomowe 
the workSupport toward and from thegrinding 
whee t0 CaUSethe lattertogrinda desired con? 
tour On a Cam blank,means fortraversingthe 
work Support and thegrinding wheelrelativey 
longitudinally,means operated by the rearward 
movement ofthegrindngWheeltomovethemas 
terCam awayfrom thefolowerand meansoper? 
ated bytherelative traversingmovement ofthe 
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8 
wheeland workto movethe master cam folow? 
erintoposition oppositeto another cam. 
34?A grinding machine Comprising a rotat? 

abiegrinding wheel,asupport to holda piece of 
workinrotative ContaCt with the wheel,fine pre? 
cision cross feed mechanism t0 move the Wheel 
towards and from the Work,and fiuid preSSure 
mechanism t0 move the WorkSupport and Wheel 
relativeiy and independently of the cross feed 
mechaniSm? 
35.Agrindingmachine comprisinga,rotatabie 

grinding wheel,a,workSupport movable towards 
and from the wheel,fine precision CroSS feed 
mechanismto move the Wheeltowards and frOm 
the Workand fuid preSSure mechanism to m0Ve 
the Work Support and the wheel relatively to 
Wardsandfrom eachotherandindependently of 
the wheel feed. 
36,Agrinding machine Comprising a baSe,a 

Slidetherecr1,agrinding Wheeirotatablymounted 
on the slide,aWorkSupport movabletowards and 
frorn the wheel,fine precision mechanism for 
rnovingthe slide toWardsand from the Work,and 
fuid preSSt{re meChaniSm t0 move the WorkSup 
port toWards and from the wheel? 
S7,Agrinding machine Comprising a,base,a 

s}idethereon,agrinding Wheel rotatabiymounted 
onthe Side,a,WorkSupport movable toWardsand 
from the wheel,fine precision mechanism for 
movingthe SlidetOWardsand from the work,and 
fiuid preSSure mechaniSm automatically Con? 
trolled by Said precision mechanism to moyethe 
WorkSUpporttoWards andfrom the wheel? 
38.A grinding machine c0mprising a rotat? 

ablegrinding Wheel,a WorkSupport,a,wheeifeed 
mechaniSm t0 feed the grinding wheel towards 
and from Said support,means to traverse said 
wheeland Support relatively,meanstorotatethe 
Work on Said Support,and fluid pressure mecha? 
nism Operated in timed relation With Said wheel 
feed mechaniSm t0 move Said Supportawayfrom 
the Wheel to an inoperatiVe position when the 
wheelis removedfrom the Work, 

39. A Cam grindingapparatuS Comprising8 ro? 
tatablegrinding wheel,8,Work Support movable 
toward and from the grinding Wheel,fine pre? 
cision mechanism for moving the grinding wheel 
toWard and from the WOrk Support,means for 
holding a Set of cam blanks on the support in 
operatiVerelation with thegrinding wheel,means 
includinga Set of n185ter CamSanda followerar? 
ranged to move the Work SUpport toward and 
from the grinding wheel as the Work rotates to 
grind a desired Contour On the Work,and fluid 
pressure mechanism to move the work support 
towardand from an inoperative position as the 
grinding wheel is moved from and toward the 
work, 
40.Agrinding machine comprisingarotatable 

grinding wheel and a Work Support which are 
relatively traversable,means for feeding the 
grinding WheeltoWardand from the work Control 
means for Said feeding means,means for pre 
Ventingtheoperation of the controlmeans during 
thetraverSing movement ofthe worksupport,and 
meanS for preventing relative traversing move 
ment between the wheelandtheworkduringthe grinding Operation. 
41?Agrinding machine Comprisingarotatable 

grindingWheel,a WorkSupport traversabielongi 
tudinaly past the grinding wheel,a,wheel feed 
mechanism for moying Said wheel toward and 
from the WOrk,and meansto prevent traversing 
movement ofthe Work duringthe grinding oper? 
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ation whichisreleasedautomaticaliywhen mov? 
ingthe wheelawayfrom the Work? 
42.Agrindingmachinecomprisingarotatable 

grinding wheel,a work Support,meanSfor mov? 
ing the grinding wheel towards and from the 
Worksupport,meansfortraversingthe WorkSup? 
port longitudinally parallei With the grinding 
wheel axis,1ocking mechanism to prevent Such 
traversing movement during the grinding Oper? 
ationand means efective upon movingthe Wheek 
away from the Work to release Such 10cking 
mechanism andpermitthetrayersing mOVement 
of the WorkSupport. 
43,Agrindingmachine Comprising8 rotatable 

grinding wheel,a,Work Support arranged t0 
traverse the Work Substantialy parallel With the 
grinding Wheelaxis,a,wheelfeeding mechanism 
tomove the grinding WheeltoWard and from the 
Work,a locking deviceadapted t0 preyent longi 
tudinalmoyementofthetableduringthegrinding 
operation and fuid preSSure meChaniSm COn? 
troiled by the Wheel feeding mechanism to re 
ieaSe Said locking means and permit traVersing 
of the Work Supp0rt When the Wheel has been 
remoyed from Contact With the Work? 
44?Agrinding machine COmprising Brotatable 

grinding wheel,a,Work Support movabletOWards 
and?rom the wheel,meanstorotatablysupporta 
Set of Cam bianks thereon,means including a, 
Set of master cams and a,Cam folloWer adapted 
tornove SaidSupp0rt toWardand from the wheel 
to grind 8 predetermined Contour On one of the 
Cam blanks,fine precision mechanism for feed? 
ing the wheel toWard and from the Wo1k,means 
fortraversingthe WorkSUpp0rt andthegrinding 
Wheel relatiVely t0 p0Sition the grinding Wheek 
infront of anothercam biank,andlockingmecha? 
rism to prevent SUch relatiVe traversing move? 
mentexcept whenthe Workis out of Contact with 
thegrinding Wheel? 
45?A Cam grinding machine comprising a 

grinding Wheel,atable,a pivotalymountedsup? 
port for 8 Set of Cam biankson saidtable,means 
to feedthe grinding wheeltoWardsandfromthe 
Cam Shaft togrinda Cam,traversing mechanism 
to move Saidtable lengthwise of Said cam shaft 
topositioa8 Cam blankin operativerelation with 
thegrindingWheel,aset of mastercamsrotatably 
nounted on SaidSUpport,afollower mountedon 
the table,means to rotate Said master camsto 
r0Ck Said Support and produce a predetermined 
COntOur On the Cam beinggroundandautomatic 
neans actuated by turningsaid feed mechanism 
inonedirection tolockthe tableagainst length 
WiSemovement duringthegrindingoperationand 
to unlockSaidtable androcksaid support toan 
inOperatiVep0sition When the feed mechanismis 
turnedinthereVersedirection? 
46?ACamgrinding machinecomprisingabase, 

a worktable,meanstotraversesaidtable,arock? ingsupport piyotaly mountedon thetable,aset 
of rotatable master cams and a cam fol1ower, 
one of Which is mounted on the table and the 
other on the base,meansforsupportingaset of 
Cam blanks on the rocking support,meansfor 
rotating the master camsandthe camblanksin 
Synchronism,a rotatable grinding wheel,fne 
precision mechanism for moving the grinding 
wheeltowardandfromthe cam blankthrougha 
predetermined distance,and means operated 
automatically in timed relation with the whee1 
feeding mechanism torock the said support to 
Separatethemaster camsfromthefollower,sub Stantialiyassetforth, 
47.Amachine forgrindngawork piecewhich 
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has an arc contourcomprisingagrinding wheel, 
a WOrk Supportingtable,means for moying the 
grinding Whee?andthe WorktabierelatiVeto each 
Other,a,Work Support piyotally mounted on the 
Worktable havingmeansfor Supportingthework 
to be ground,3,pattern,a,foloWer,one of Said 
tW018St?named elements being mounted on the 
r0cking SUpport and the other on the base ar 
?anged to moVe the Work tow8rd and ?rom the 
grinding wheelto grind the desired Contour on 
the WOrk,precision mechanism for moving the 
grinding Wheel toWard and from the work,and 
neanS Operated by m0yement of the Said last? 
hamed mechanism toSeparatethemasterpattern 
?rom its follower and toremove the Work being 
ground frOm the p0sition in Which thegrinding 
is Carriedon,Substantialy assetforth. 
48.ACam grinding machine comprising aro 

tatablegrinding Wheel,a work Supporting table, 
meanSto traverse the WorkSupporting table and 
the grinding Wheel relativeiy to each otherina 
longitUdinal direction,a Work Support piyotally 
mounted On tietablearranged torotatablysup… 
port 8,Set Of Cam blarkS,a Set Of niaster cams 
and a,Cam follower,one of Whichismounted on 
the rocking SUpport arranged t0 move the Cam 
blanks toWard and fron the grinding Whee to 
cause thegrinding wheeltogrinda desired Con 
tour thereon,mechanism forfeeding the grind? 
ing wheeltowardand from the Cam blank9,and 
me&ns Operated byrnovement of Said mcchanism 
to Separate the Inaster Carn fromitsfo?ower and 
t0 withdraw the Cam blank from the normai 
p0Siti0r ofgrinding,substantialiyassetforth, 
49?A Cam grinding m&Chine ha?ing a base,a, 

rotatablegrindingWheelmoyaby mountedtrans… 
VerSeiy of the base,aSupport fora Camshaft ar? 
rangeG to move the Carn Shaft longitt1dinally to 
bring cam blanksSuccessivelyinto operativerela? 
tion with thegrinding Wheel,means for moving 
SaidSUpp0rt laterallytowardandfrom thegrind 
ing wheel,means including a master cam anda 
Cam folOWert0 moVethe Ca?n blanksand prodUCe 
a predeterminedCOntoürthereon,meansforlock? 
ing the Cam blank SUpport against longitudinal 
rnovement and With a Cam blankin any one of 
Severaloperative positions1e}atjvetothegrinding 
wheel,and me3nSfor releaSingthelocking means 
When the Carn blank and grinding Wheel are 
Separ8ted,Sub3tantialy as Set forth. 
50?In a maChine of the kind deScribed,a Work 

Supp0rt,a Wheel Suppor?,fuid meanst0 provide 
relative tranSVerse ana longitudihal ?10Vernent 
between Said Supports,and means operable upon 
rnovement Gf S&id Wheel Support to Working posi? 
tior t0 preVent Said longitudinal movement fron1 
taking place wi1ie the Wheel is in WOrking en? 
gagernen?With the Work piece, 

51. In a grinding maChine,a WOrk Support, 
a wineel Support,individual fuid neansto nove 
each Of Said SupportS,means to mOVe Said work 
Support intermittently to successively present 
aplurali?y0f W0rkpiecest0 beground,and means 
resp0nsive to the meanS for h10Ving the Whce? 
Support t0 Set in motion the fiuid to cause Said 
intermittent movements, 
52,In agrinding m8Chine a bed,a Work Car 

riage mounted On Said bed,8 wheelsupport moy 
abletOWardandfrOm Said wQrk Carriage,awork 
Cradle mountedon SaidWork carriage,meansfor 
m0Vingthe Whee Supp0rt,and means responsive 
to movement of the wheel Support forinitiating 
novement first of the work Cradle and then of theW0rkCarriage,Substantiaiyassetforth, 
53,Inagrinding machine,awork carriage,a 

9 
wheel Carriage,fuid means to provide reative 
tranSVerse and longitudina movement between 
Saidparts,meanst0 efect One Of Said movements 
intermittenty,8Utomatic means to Stop said 
mOVementat predetertnined pointsand?ora ure 
deterninedtime and additionalautomatic tneans 
Set in Operation at the end of Said interval to 
CaUSe reSUmption Of Said moyencnt, 
54,In agrinding machine a,bed,a whee sup 

port,a WOrk?arriage,neans?orrotatively sup 
portingthe WOrkpiece On Said Carriage,Ineansto 
provide a relative transverse and longitudinak 
mOVement Of Said Wheel SUpport and Work Car? 
riage,meansforlocking the workcarriage in any 
One Of Seyeral predetermined positions fo grid? 
ingWOrk,and meanS forrele8Singth3 wókcar 
riageand CausingitStraverse oniyaftertiewhee1 
SUpp0rt haS been Wi?hdraWn t0 inoperative posi 
tion,Substantiallyasset forth, 
55,In a maChine ofthekind descrbed,awhee? 

SUpp0rt,8 WOrkSUpport,Separate iid neansto 
m0ye each of Said SUpports,the neansto move 
One Of Said Supports Operating in{ermitten?y to 
SUCCCSSiVely bring a grinding whee and a piu 
rality of Work pieces into operative relation, 
meansactuated by One of Said fuid meansto de 
terminethe duration of thegrinding operation, 
56,In a grinding1naChine a bed,8 work Car 

riage,8 Wheel Support and a Work crade,Sep… 
aratefiuid preSSure meansfor operatingeach of 
the wheelSupportandthe workcarriage andthe 
WOrk Cr8de,means for initiating moyement of 
thewOrkCradle whenthe wheelcarriagehasbcen 
Withdrawn t0inOperatiVeposition,and means re 
Sponsivetom0Vement oftheworkCradleforcaus 
ing traverSe of the work carriage,substantialy 
asset forth. 

57. In agrinding machine a,bed,a work gar riage,awheelSupportandaworkcrade,separate 
fluid preSSure means for operating each of the wheelSupportandtheworkCarriageandthework 
Crade,means for initiating movement of the 
Work Crade when the Wheel carriage has been 
Withdrawn to inoperative position,neans re? 
SpOnsive t0 movernent of the work crade for 
CausingtrayerSe ofthe Workcarriage,and means 
forlockingthe wheelsupportand preventingits 
return t0 Working position Until the work car? 
riageis moved togrinding position,substantiai? 
Iy aS Set forth? 
58,Inagrinding machine a bed,awork car 

riage,8 WOrkCradlenountedthereonandawheel 
SUpp0rt,Separate fluid preSSure means formoy 
ing the work Cradle,the work carriage and the 
wheel support,and means controlled bymove 
ment Of the work Cradle to inoperative position 
?or Causing return of the grinding whee sup? 
port to grinding position?substantia?y asset 
forth, 

59. Ina machine of the kind described,awork 
SUpport,8 WheelSupport,fuid meanstoprovidea relativetranSVerSeandlongitudinalmovementbe 
tween Said Supports,means in control of said 
10ngitudinal movement,a,stop adapted to en 
gageSaid meanStolimitSaid movementandauto 
Inatic meanStoremoveSaidstoptopermitfurther 
longitudinalmovement, 
60,Inapparatus of the class described,apair 

of tables or Carriages,individual fuid pressure 
meansto Operate Said carriages,meansforset 
ting in Operation the fuid pressure to procure 
rnovement of one of Saidcarriages,andmeansre? 
SponSive to movement of Said first carriagefor Settingthefuid preSSureinoperationtomovethe 
0ther Carriage, 

10 

35 

45 

55 

60 

65 

  



30 

10 
6i?Amachinetool Comprising,in COmbination, arotaryWorkSupport,atoolmountedforrecipro 

cation toward and from Said Support,each recip 
rocation Comprising a feeding stroke and 8,re 
tuin stroke,means for reciprocating Said tool, 
hydrauic meansforindexingSaid Support during 
the interva >etween Successive feeding Strokes, 
hydrauic means automaticaly Gperable at the 
end ofe8chindexing moyement t0 lockSaid Sup 
portin p0sition,and hydraulic means autOmati 
Caly Operable in each instance to prevent inSti? 
tutio Cf ?he feeding Stroke Until Said laSt men? 
tiD11ed Tneans has locked Said S{1pp0rt in p0Sition? 
G2?In anachine Of tine kir1d described,a Work 

Support,8 t00i SUpp0rt,means t0 move Said tool 
Supp0rt toward811dfrom SaidWork SupportautO? 
1Y1aticaliy,fiuid 1neans autoinaticaly Operable 
when Said tool Support is moyed to inoperative 
position to index Said work Support,fiuid means 
to locksaidWork Support in position,and means 
to prevent movement of thetooitowardthe work 
tinti the WorkSupport has been locked? 
63.?na naChine of the kind described,a,work 

Support,a,tool Support,8utomatic meansto pro 
Vide reatiVe feedingand indexing movements of 
88id Supports,fiuid meansto efect Saidindexing 
movement Only when Said tool has been with? 
drawn from the work,andtolocksaidworksup 
DortinSUCCessive positionS,andautomatic meanS 
operable to prevent Said feeding movement Until 

19,663 
Said Worksupport has been locked in Said posi 
tion? 
64?In 8 machine ofthe kind described,8Work SUpport,meanstoindexSaidWorkSupport,atook 

Supp0rt,8UtOmatic meanStO moVe Saidtool Sup? 
porttowardandfrom SaidWorkSupport Cornpris 
ingareversingmember,automatic meanst0 par? 
tialy Shift Said reVersing men1ber Upon With 
draWal0f Saidt00},and means Controlied by Said 
indexing means to prevent further movement of 
Said member lntil Said Work Support has been 
indexed? 
65,Agrinding machine ComprisingaWorksup? 

port,a,Wheei Support,means to provide a rela 
tivelongitudinalmovement betweensaidsupports 
forpositioning the Workpiece and wheelforsuc 
CBSSive grinding Operations,means tO provide a 
relative transverSe movernent between Said sup 
portS,8nd means reSpUnsive to themeans foref 
fectingSaidtransVerse movement to Setinopera 
tion the means to Cause the longitudinal move 
nent betWeen Said SUpports. 
66?In 3,grinding machine,a,bed,a,Work car 

riage,a,Wheel Support and 8,Work Cradle,sep 
arate fluid pressure meansfor operatingeach of 
the wheelSupport,theworkCarriageandthe Work 
Cradle,and meansforinitiating movement of the 
Work Cradle When the Wheel carriage has been 
withdrawn to inoperative position. 
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