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Myinvention relatestogrindingmachines, 
specificalytothetype wherein the various 
partsthereof are liquid-pressure actuated,, 
Liquid operatedgrinders?particularly of 

thetype wheretheworkcarriageis recipro 
Cated by_liquid-pressuregive afnerfnish 
thanmechanicalyreciprocatedgrinders,In 
1nechanigaly operated,grinders,which are 
Usualydriven bygearing,thereisalwaysa 
direct relation between?hetable andthe wheelandirregularitiesinthewheelorwork 
are apt to coicide periodicalyto produce 
imperfectwork,whereasifthereisnodirect 
relation betweenthe workandthegrinding 
wheel,whigh isthe case whentheworkis 
reciprocated by liquid-pressure actuated 
means,therewil be no periodic goincidence 
ofirregularitiesand therefore a better and 
moreeven_finish wilbe produced,In.gen eral,liquidreciprocatedgrindingmaghines 
are cheaperto build than mechanicaly re 
ciproc8tedgrindingmachines with their nu 
nerous necessaryChangegears? 
?am awarethattheworktables ofgrind ing machineshavehithertobeenreciprocated 

byliquid presure?These have usualybeen 
reciprocated by a unitary direction slow 
speed pump with the changes in fow pro 
duced by an elaboratevalve system,Ibe 
lieve_that Lam the frst to employ a high 
speed,variablestroke,reversibleflow pump 
forthis purpose?Byemployinga pump of 
thistype to reciprocate the worktable of 
agrindingmachine,Iproducethefolowing 
advautages:Thetableis reciprocatedata 
nuch higherspeedthan hitherto,aninfnite 
number ofspeeds oftravelarepossible and 
thereversiblepump maybereadilyconnected 
to agrindingmachine ofthis descriptionso 
asto beatomaticalyreversedwithoutthe 
addition of muchseparate mechanism,Due 

50 

tothe fact thatthistype of pumprotatesat 
avery high speed,thetable driveis much 
moreeven?and the fpish is consequently 
8mootherthanintheslowtype of pump. 
In addition to providingliquidoperated 

neanstoreciprocatethe worktable?I pref 
erably also provide liquid operated means 
to traverse_?he rotatingtool holder across 
thework,Byprovidingthe combination of liquidoperatedneansfortraversingthetool 
andliqidoperätedmeansforregippocating 
thework,as Ido,Ipermittheliquidoper 
ated meansfortraversingthetooItoactas 

a slockabsorber forthetravel ofthetable attheend of eaghstroke?Ialsopreferably 
S0ConnectSaidliquidoperated meansforre 
cipLocatingthe worktäbleandliquidoper 
ated meansfortraversingthe toolcarrigge 
thatthetraversing mechanism mayact be 
tweenthestrokes ofthetable reciprogating 
1nechanism:In formertypes of machines, thetraversingmechanismlasitselfbeenac 
tuated diregtly bythe slowly movingtable? 
In my machine,itis not necessary forthe 
table to move so far asin former devices 
ortouseupsuficientenergytoactualymove 
thetool,itismerelynecessaryforthetable 
touseupenoughenergytotripthereversing 
mechanism ofthepump_andthentheliquid 
operatedtrayersing mechanism wiloperate 
ofitself,The traversing mechanismoper 
ates very quickly andfinishesits motion be 
foretheworktable maybeginto move back onthenextstroke,thussavingthetimewhich 
would be wasted by theformer types of 
grindersin which a considerable motion of 
the slowly movingtable was necessary to 
novethetrayersingmechanism,Bypermit 
tingtheliquidoperated meanstoactüatethe 
traversingrotatingtool_and_therebyto act 
as a Cushioning device for the table or by 
Droviding?ressure reliefValvesintheliquid 
systemfortraversingthetabletofunctionas 
cushioningdevicesasneeded,Ieliminatethe 
necessity of employingan elaborate elastic 
aircushioningsystem of Cylinders,etc.,for 
merlyemployedin machines ofthistype? 
Inaddition,Ibelievethat I am thefrst 

to provide liquid operating means for re 
ciprocatingtheworktable ofgrinding ma 
chines with two cylindersand their respec 
tive pistons?ByemployingtwoCylindersof 
equalsize,thenecessary volume ofliquidto 
properlyreciprocatethetableisalwayscon 
stantandconsequentlynofurther meansare 
necessarytointermittentlyletin orrelease 
liquidfrom the pressureliquidoperatedsys 
tem,Informermachinesofthistype,inor 
derto_securethe desiredtravel ofthetable, ithasbeencommonfortheendsofthecylin 
derpistons,orbothtoextendbeyondtheends 
of the table?Byemployingtwo cylinders 
which overlap,alformer overhang may be 
eliminated,andthesize oftheentire machine 
considerably reduced,thussavinga consid 
erableamountofalwaysvaluablefoorspace 
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dangerous extensions on the movingtable, 
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Byémployingtwopistonsandtheigrespec 
tivecylindersitisalwayspossibletohavethg 
pistonspulthetableineach direetioninstead 
6f pushingitas formery,By keepingthe 
piston rodintension,it Day be?nade?ugh 
Smalerthanotherwiseandtrouble withleak 
ageatthestufngboxgreatlyreduced,andin 
additionthe piston rod maybekeptinaline 
withthecylindersinuchnorereadily. 
Theseandsuchother objects of1nyinven 

tion asmay hereinafterappearwilbebest 
understoodfronadescription ofoneembodi 
mentthereof,suchasisshowninthe accom 
panyingdrawings? 
I?thédrawings,Figure1isafronteleva 

tionofagrindingmachineequippedwith my 
invention? * 

Figure2isa plan yiew ofsaid machine, 
with the column andits attached parts re 
noved? 

Figure 3is anendelevation ofsaid ma 
chine, 
Figure4isadiagrammatic skeleton View, 

illustratingthe,functioning and googlina? 
tion of the various elenents of the liquid 
operated system constructed in accordance 
with myinvention, 
Figure5isanenlargedfrontviewof?Dart 

ofthetoolcarriagetraversingruechanisu… 
Figure6isasectionalviewthereoftaken 

alongtheline6?6Of Eigure5? 
Figure7isasectionalviewtakenalongthe 

line7—7of Rigure6. 
In the drawings,wherein like Characters 

ofreference indicate like parts throughout, 
10generalyindicates$grinding maghine_Qf 
thetype havingareciprocating work hold 
ingtable12andacarriage20fora?otating 
grindingtool14 Qormalytraversed across 
öhework,Asexplained,itistothespecific 
mechanism fortraversingthe rotatingtool 
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andforreciprocating_the workholdingtable 
that myinvention relates,The work hold 
ingtable12_issuitaby mountedinrunyays 
16onthe bed18Ofsaid machine,asusual. 
The grindingmachine10is provided with 

theusualcarriage20formountingthegrind 
ingwheelspinde22thegeonintheusualman? 
ner,whichhasthegrindingwheel14mounted 
asusualonthe frontendthereof,80thatthe 
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grindingwheel14mayreadyrotateasusual 
abovetheworktable12,Thegrindingwheel 
spindle22issuitablyrotatedas usualbythe 
belt 24 drivenin the usual manner bythe 
motor 26. · 
The grinding wheel?spindle 22 may be 

raised and lowered bythe usual mechanisms 
onrevolutionofthehand wheel28?Thever 
ticalsupportingCarriage20formountingthe 
grindingwheelspinde22is mountedonthe 
runway30 on the bed 18sothatthegrind ingwheel14maybetraversedacrossthéwork 
tableina mannertobelaterexplained,To 
Coolthe workandCleansethe Contactingsur 
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face ofthe grindingwheel14,the grinding 
machine is also preferably provided with a 
watersuppyline82which pourswate Onto 
theworkingtool14,thewater_therefor being 
suitablySuppliedasusualbythewate pu?p 
84 actuatedin any suitable manner by the 
Inotor 26, 
Asstated,I provideliquidactuated means 

toreciprocatetheworktable12,andalsopref 
erablyliquidactuated meanstotraversethe 
grindingwheel14acrossthework,ASource 
ofliquid under pressureisnecessaryto actu? 
atesaid means,Assuchasuitablesource of 
liquid pressure,I proyide a pump40,having 
meanstoreversetheflowtherefrom,In my 
preferred embodiment I preferably employ 
avariablespeedreversibleflowpump driven 
at Constantspeed bya power-trainfromthe 
motor 26,preferably one ofthe Hele-Shaw 
type,suchasisshownand describedin Pat, 
#1077979issued November11,1913to H.S. 
Hele-Shaw and F,L. Martineau,Said 
pump40isalsoprovidedwith meanswhereby 
therate of pumpingmay be varied,8ueh as 
the hand wheel42,and meansto reversethe 
fow therefrom which in the embodinent 
shown Comprisesthe rod44,It is obvious, 
however,thatin place of a reversible fow 
pump,aunidirectional pump provided with 
avalvesystemtoreversetheflowtherefrom 
1nay beemployed,orthatthe unidirectional 
Dump be provided with a reversible drive 
therefor? · 

Asstated,Iprovideliquidactuated means 
actuated bythe pump40toreciprocatethe 
worktable12,which?willnow describe?? 
providetwo cylinders50°and50°preferably 
of equal size,I attach said cylinders 50° 
and 50°to the machine bed 18 preferably 
paraleltoeachotherandtothe direction of 
motion ofthe worktable12?Said cylinders 
50°and50°areeach preferablyprovidedwith 
astufing box 52aöone endthereof,Said 
Cylinders50°?nd50°are preferably mounted 
9n the machine bed 18 by means,of the 
brackets54 with theirouterorstufngbox 
ends56preferablyadjacenttoeachotherand 
with theiroppositeinnerends58preferably 
pointinginoppositedrections,saideyinders 
50°and50°thus overlapping andextending 
in oppositedirectionsonthemachine bed18, 
Iprovidethe pipelines60°and60°tocon 

?ectthepump40witheachrespectivecylin 
der50°?nd50°preferablyatthestufingbox 
end5gthereof,thoughtheynaybeconnected 
tosaideylindersinanyothersuitablefashion? 
Toregprocateinsaideylinders50°and50" 

I provide thetwo piston rods 51°and 51", 
each havingtheouterend58thereofattached 
tothe base of the workholdingtable12by 
neans of the bracket 55andthe opposite 
inner end thereofterminatingin the piston 
head57,beingthusadaptedtQbealternately 
with changesin reversal offow from saiá 
Dump forcedinwardy ofsaid cylinders 50° 
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whichitiskeyedbymediumofthehandle148 
fastenedontheoppositeexposedendthereof? 
?providethetoothedsleeve150torevolve 

?ponsaid hub130?Saidsleeve150is pro 
videdwiththeinteriorradialyexposedaxial 
notches152andthegearteeth154Ontheout 
er peripherythereof,Itis obvious thatas 
thepawl120issetfirston Onesideandthen 
ontheother by meansofthe hande148that therespective projection134°or184°ofsaid 
pawl120willengagein said notches152to 
permitthe toothedskeve 150to drive the 
hub130andconsequentlytheshaft128keyed 
theretoineitherdirection? 
Inadditiontoliquidoperatedneanstoef 

fectthe reciprocation ofthetable,?prefer 
ablyalso provideliquidoperated1neansau 
tomaticaly actuated by said pump on a 
changein liquid fowto actuatesaidtrav 
ersing means,thoughitis obviousthat_me 
chanicalorothermeansmaybe providedfor 
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actuating thetraversing mechanism if de 
sired,Iprovidethe belcranklever160suit 
ably pivoted to the machine bed 18,as at 
161,the work arm thereof projecting up 
wardy therefrom and teminating in the 
toothed Segment 162,Said toothed segment 
beingadaptedtoengagetheteeth154onthe 
outerperiphey ofthesleeve150,TheDower 
arm164 ofsaid belcranklever160ispref 
erably provided with the longitudinalslot 
166,The stud shaft 168 is also mounted 
transversely on the machine bed 18,The 
frontend of said stud168 hasasleeve 170 
looselymountedthereon,thefrontendthere 
ofterminatingin the disc 172,havingthe 
groove 174 extending diametricaly across 
the frontface thereof,The crankpin 176 
fastenedinsaidgroove 174engagestheelon 
gated slot 166 of the bell cranklever160 wherebythesegment162isreciprocatedupon 
arevolütion ofsaiddisc172,Theinnerend 
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ofthesleeve170is 
ion 178. 
Arack180is providedwith theteeth182 

on oneedgethereofadaptedtoenmesh with 
theteeth ofthe pinion178to causearevolu 
tion ofsaidsleeve170,Therack180ispref 
erably provided with piston heads184°and 
184°ateachendthereof,thoughitisobvious 
that arack mechanism provided with two 
ragkseach having??iston head maybe pro? 
videdifdesired.?Cylinders186°and186°of 
slightlylargerdiameterthanthe diameter of 
thepiston heads184°and184°arepreferably 
provided to receive said respective piston 
heads,The pipelines188°and188" having 
the Check valves 190°and 190°and 192°and 
192°therein are provided to connect each 
cylinder186°and186°with the respective 
?ipelines60°and60",connectingsaid pump 
40indirectlythrough thetransverse cylin 
ders186°and186°tosaidtablereciprocating 
cylinders 50°and 50",said pipe lines188° 
and188°with their respective valves being 

provided with the pin 
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$ connectedtothesaidpipe ines60and60? 
thatthetraversing mechanism mayfunction 
on changesin direction ofliquidflow prior 
tothereciprocationofthetableand maypro 
videacushioningefectforsaidtable12?In 
1nyimprovedembodiment,Ipreferablybreak 
saidlines60°and60°connectingsaid pump 
40 andsaidtablereciprocating Cylinders50° 
and50°and connect the pipe lines188°and 188"andsaidtraversingcylinders186°and? 

70 

186"to the respective broken endsthereof? 
Innyimproved embodiment,the pipes60° 
and60°are brokenintotwo parts194",194", 
196" and196°respectively bythetraverse 
operating cylinders186°and186" and the 
pipe lines188" and 188"?Asthus broken, 
asshown in my preferredembodiment,the 
Dipeline60°includesthepipeline194°which 
counects the traversing liquid operating 
eylinder186°with the table reciprocating 
eylinder50°andthepipeline196",whichcon 
nectsthepipelines188°connectedtothetable 
traversing Cylinder186°with the pump40. 
The line 60°issimilarly broken upintothe 
correspondingparts194°and196";theline 
194"which connects the table traversing 
cylinder 186" with the table reciprocating 
eylinder50°andtheline196°which connects? 
the pipe line 188" connected totabletrav ersingcylinder186°withthepump40,The 
lines194°and194°enterthe cylinders186° 
and186°at ports195°and195°nearthecen 
terthereof,CheckValve192°andlines188° 
permittheflow ofliquidbackfromthecylin 
der 50°through lines 194°and 188° and 
through 196°intothe pump;and similarly 
withtheothersideofthesystem,Thecheek 
valve190°isconnectedinthe lines196°and 
18S°topermitliquidtofowfrom thepump 
40intothe cylinder186°whenitisatitsex 
tremeinnermostpositionasshownin Figure 
4to forcethepiston head184°outwardlyto 
ungoverport198°wherebytheliquidwilbe 
fedfromthe pump40intothecylinder186° 
throughthe port198",aswellas190°. 
When the table 12 nears the end ofits 

stroke,the motion of the liquid from the ?ump_wilbereversed,andtheliquidwil 
then.flow through the pipe 196",through 
the check valve 190°and force thetraverse 
operatingrack?180 and piston head 184° 
outwardy until the piston head 784° un… 
coversthe port195°nearthe middle ofthe 
Cylinder and permits the liquid,to fow 
thqghpipe194°tothecylinde?50"?This 
suddenincrease of pressurein the cylinder 
50°willstopthetable12,andtheinpactof 
stoppingthetableinits motion andre-start 
ingitinthe Opposite direction wilcontinue 
to forgethe piston184°outwardly,thereby 
absorbingthe shock of table reversal,the 
fluidintheend ofthe gylinder186°adjacent 
thecheckvalve190°leakingoutwardsaround 
the piston head 184° within_the cylinder, 
Thisrapid motion ofthe rack180wilbe 
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absorbed bythe piston head184°squeezing 
theliquidoutthroughthe port198",8othat 
the table 12stops without shock,Asthe 
line 194°is disconnected from theline 196° 
bythe coveringof port195°bythe piston 
head184",the liquid will be unableto be 
forced outfrom Gylinder50°and backinto 
the pump40.,The checkvalve?192°is pro videdtopermitthisreturnfowfromthecyl 
inder50°tothepump40totakeplacethrough 
line194",thecheckvalve192°andthelines 
188" and 196°?The function and method 
ofoperation of this valve system is thus 
shown,It is apparent that thetraversing 

5 means functions at the end ofeach stroke 
oftheworktable12andbeforethebeginning 
ofits strokeintheoppositedrecton,?d alsoactsasacushioningdeviceforsaidtable? 

40 

?nadditiontothemeansjust describedfor automaticalyactuatingthetraversingmech 
anism,Iprovidemanualy Operablemeansto 
actuatesaidtraversing mechanism,In my 
preferred embodiment Said manualy oper ablemeanscomprisesahandwheel200onthe 
frontend ofthe hub180integraltherewith, 
saidhand wheel200beingmanualyoperable 
whenthepawl120isinanyposition,?twill 
operatemoreeasily,however,ifthe pawl120 
is moved to aneutral position by means of 
turningtheshaft146throughthemedium of 
the handle148sothatthe V-shaped projec 
tion136_thereof may registerinthegroove 
14?ofthespringblade188? · 
Toinsureasupply ofliquidintheliquid 

systemataltimes?preferablyalsoprovide 
the liquid reservoir 204suitablymountedin 
the bed ofthe machineina Convenient posi 
tion higherthanthe pump40. ,, 
Toinsurethattheliquidsystem wilatal 

times have asupply ofliquid,Iprovidethe 
pipes 206°and 206°leadingfromsaidreser 
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pipes 206°and 206°,? 

voir204tosaid pump40,saidpipes206°and 
206°preferablyterminatinginone common 
pipe 206°dischargingfrom the base ofthe 
reservoir204?Atconvenient pointsinsaid 

provide the check 
valves208°and208,Itisthusobviousthat whenthereisinsufcient liquidinthe cylin dersorthepipelines,duetoleakageorother 
wise,the suction Caused bythe vacuum Cre atedtherebywilope?ethercheckvalve208° 
or208°topermitthe deficiencytobe madeu 
from the Supply ofliquid205inthe reser 
voir 204?Thiswillservetokeepthesuction 
side ofthe pump408tsubstantialyatmos 
pheric pressureataltimes? · 
Incaseanyexcessive pressureiscreatedin 

any part oftheliquidsystem,whetherit be 
a Cylinder,pump,etc,Iprovidethepressure 
relief valves 210°and 210°toeliminate the 
shock or hammer that would otherwise be 
causedthereby?Said pressure relief valves 
210°and210°preferably discharge overthe 
reservoir204,Iprovide pipelines212°and 
212°leadingfrom Said valvesto eachtable 

5 

reciprocating Cylinder 50 and 50°respec 
tiveyin my preferredembodimentthrough 
thetraversecylinders186°and186°,In my 
preferredembodiment?preferablyonlyex 
tendsaid pipelines212°and212°toconnect 
with the pipe lines 206°and 206°leading 
from the reservoir tothe pump,Assaid 
pressurerelief valves210°and210°function 
alsoascushioning devices,wherethe liquid 
Operated means to actuate the traversing 
mechanismisemployedasin my preferred 
embodimenttheyarenotrealynecessaryand maybedispensedwith,buttheyareabsolute 
lyessentialas Cushioning means when the 
liquid Operatedtablereciprocating meansis 
employed alone and function at the end of 
eachstroke, ? 

Inaddition Iprovide manualycontroled 
meansto keep the table.12from Creeping whentheworktableisnotbeingreciprocated, 
In mypreferredembodiment Ipreferablyac 
compish thisby connectingapipeline214 
acrossthepump40,thusinmypreferredem 
bodiment the pipe line 214is Connected to the pipelines 60°and60°leadingfgom.the 
table reciprocating.cylinders50°and50°to 
the pump,Iprovidesaid pipeline214_wity 
the ? vaive 216 operable bythe hand 
wheel218to equalize the pressure in Said 
pipelines60 and60°andthus across the ?ump40toachieveapositivestop ofsaidliq… 
üid operating mechanismwhendesired 
I also preferably_provide the drain pige lines59°and59°leadingfromtheinnerends 

58 ofthe cylinders50°and50°tothe res 
ervoir204,tocarry of anyleakage past the 
?istons 57.?I also preferably provide the 
drain pipeline220 eadingfrom the pump 
40tothereservoir 204toCarryawayfrom thepump40theleakageinherentinthattype 
ofpump. ,… - 

Thoughthe means for manualy Control 
ingthetablereciprogating means,themeans 
formanualy controligg the tool carriage 
traversing means andthe meansto?revent 
thetablefrom Creepingareyaluableadjungts 
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of my machine,theymaybe omittedif de 
sired? ,·? - ,‘ 

Though?haveshowninmypreferredem? bodimenttheworkcarriagereciprocatedand 
thetoolcarriagetraversed,itisobviousthat 

p thetoolcarriagemaybereciprocatedandthe 
work Carriagetrayersed without departing 
from the spirit.of myinvention,and that 
solongasone ofthese Carriagesis moved by 
the liquid pressure means desCribed,if de 
siredthe toolcarriage may bereciprocated 
orthe workcarriagetraversedin anyother 
nannerthan bythe liquid pressure system 
shown without departingfrom the spirit of 
myinvention, , 
As hithertoexplainedtheliquid operated 

neansfortraversingthe carriageforthero 
tatingtoolmay bereplaced by8 mechanical 
or other device for this purpose,when as 
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e 
explained,the pressurerelief valves become 
essentialfor Cushioningthetable. · 
Whereas I haveshown in my preferred 

embodiment myinvention employed with a 
surfacegrinding machine wherethe toolis 
actualymovedacrossthe work,itisobvious thatitmaybeemployedwithafacegrind 
ing machine where the toolis merey fed 

10 
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against the workasitisground down,and 
Ithereforein the claimsemploythe word 
“traverse”tosignify any movement of one 
Carriage Substantialyatright anglestothe 
rnovement of the other reciprocating car 
riage. - - - 

Itis understoodthat my.inyentionisnot 
limited to the specific embodiment shown 
and that various deviations may be made therefrom withoutdepartingfrof thespirit 
andsCope ofthe appended claims? 
What I claim as newand desire tosecure 

byLettersPatentis: 
1,In a grinding machine,the combin8 

tion of a work carriage,a Carriage for a 
rotatingtool,a pump having meanstore 
verse the fow therefrom,liquid actuated 
means actuated by reversal of liquid fow 
from said pump to efect a reciprocating 
movementof one of Said carriages relative 
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tosaid other Carriageto bringthe work on 
one carriagein operativerelation with the 
toolontheother carriage,includingtwopis 
tons,two cylinders and pipe lines conneet ingsaidy?nderstosadpump,whereb?the volumeofliquidinsaidsystem maybe kept 
constanteach piston beingconnected tosajd 
reciprocating carriage toputitalternatcly 
in oppositedirections,liquidactuated means 
actuâted by a reversalof fow from Said 
pumptoefect a movement oftheother of 
said carriagestransversely of said recipro 
cating Carriage,and means_actuated bythe 
reciprocating carriage at the end_of each stroketoautomaticalyreversethedirection 
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ofliquidflowfrom said pumptochangethe 
direction oftravelofsaid reciprocatingcar 
riage. , - - 

2,In a grinding machine,the Combina 
tion ofaworkCarriage,a Carriage for aro 
tatingtool,a reversible?flow pump,?quid 
actuatedmeansactuated byreversalofliquid 
flow from said pumpto efect 3 reciprogat 
ingmovementofsaidworkCarriagetobring 
thetoolonthetoolcarriageinoperativerela 
tiontothe work on SaidworkCarriage,in 
cludingtwo pistons,two Cylinders and pipe 
linesconnectingsaid Cylinderstosaid pump, 
wherebythe volume of liquidin said sys? 
tem may be kept.constant,liquid9perated 
meansautomaticalyactuated bySaid pump 
to efect a movement of saidtool carriage 
transversely of Said reciprocating carriage, 
includingrack mechanism having.two op? 
positeyáisposed pjsto?heads,aGylinder of 
équalsize for each pston head having,8 
slightly larger internal diameter than the 
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diameter ofthe piston head,and pipe lines 
provided with check valves connectingeach 
Cylinder with the respective pipelines con 
nectingsaid pump and work?carriage re 
ciprocating Cylinderssothatthetraversing 
Inechanism mayfunction on changeindirec 
tion ofliquidflow priortothe reciprocation 
of the work?Carriage and may provide a 
CushioningefectforsaidworkCarriage,and 
meansagtuateq ythe reeprocatingcq 
riageattheend ofeachstroketo automati 
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callyreversethedirectionofliquidflowfrom 
said pumpto changethedirection oftravel 
ofsaid reciproCating carriage, ? 
8,Inagrindingmachine,thecombination 

of a workcarriage,acarriage fora rotating 
tool,apumphavingmeanstoreversethe?ow 
therefrom,liquidactuatedmeansactuatedby 
reyersal of liquid flow from Said pumpto 
efect a reciprocating movenent of one of 
8aidcarriages relativetosaidotherCarriage 
to bringthe work on one carriagein opera 
tive relation with thetoolon the other Car 
riage,inciudingtwo pistons,two Cylinders 
andpipelines connegtingsaid cylindersto 
said pump,wherebythevolumeofliquidin 
saidsystem maybekeptConstanteach?iston 
being connected to Said reciprocating_car 
riagétopHitalternatelyin oppositedirec-1 
tions,and mean8 actuated bythe recipro 
cating carriage atthe end_ofeach stroketo 
auton?aticaly_reversethe_direction gfliqid 
flow fromsaid pumptochangethe direction 
of travel of said reciprocating carriage, 
4?Inagrindingmachine,thecombination 

ofaworkholdingtable,acarriage foraro 
tatinggrindingtool,apumphavingmeanstg 
reversethe flow therefrom,liquid operated 
meansactuated bysaid pumptoreciprogate 
saidtablecomprisingtwocylindersattached 
tothe machine bed,a pipe line Connecting 
eachcylinderwithsaid pump,twopistonsat 
tachedtothe base ofsaidtablereciprocated 
in said cylindersbyliquidfromsaid pump, 
meanstoefectareversaloffluidflowtoeach cylinder,meansfunctioningautomaticalyat 
the end ofeach tablestroketo_actuate Said 
flow reversal means,manualy operable 
means forindependentyactuatingsaidflow 
reversa meansto independentlyinterrupt 
andreversethetravelofsaidtable,meansto traverse the toolcarriage,liquid operated 
meansautomaticaly actuatedby Said pump 
ona reversalofiquidfowtoactuatesaid 
traversingmeansconnectedtothe pipeline8 
connectingsaid pumpandeachtablerecip 
rocatingéylindefinseriessoastotunction 
prior to any regiprocation of Said tabley 
?1anualy operable means to actuate Said 
traversing means,8 liquid reseyoir,pipe 
linesconnectingsaid pumpto Said reseryoir, 
checkvalvesinsaid inestoinsureasupply 
of liquid in saidsystem,pressure relef 
valves dischargingintosadreservoir,pipe 
inesleadingfromeachtablereciprocating 
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ciprocating Cylinderssothatthetraversing 
mechanismmayfunction on changein direc 
tion ofliquidflow priortothereciprocation 
ofthetableandmayprovideacushioningef 
fectforsaidtable,manualy operableneans 
to actuate said traversing means,a liqid 
reservoir,pipelinesleadingfronsaid_reser 
voirtosaidpump,checkvalvesinsaidlines 
toinsure a Supply of liquidin Saidsystem, 
pressure reliefvalves dschargingintosaid 
reservoir,pipelinesleadingfromeachtable 
reciprocating cylindertosaidvalves,anda 
pipélineconnectingthe pipelinesfromsad 
Dumphavingaby-passyalyethereint93qual 
?e?he pressurei said ines to aehieve?a 
positivestop of saidliquid operated1nech 

10??n agrinding machine,the Combina 
tion of8 work holdingtable,8 Carriage?or 
a rotatinggrinding?ool,a pump having 
meansto reversethe fowtherefron,liquid 
operated meansactuated bysaid punpto_re 
ciprocatesaidtablecomprisingtwoCylinders 
ofequalsize havingstifingboxesatoneend 
thereof attachedtothe machine bed paralel toenchotherwiththeirstufngboxendsad 
jacentandoverlappingandtheigothere?ds 
pointinginoppoše drectio?s,a ppe?ne Gonnectingthé?ufng boxendof_eacheylin 
derwithsaid punp,twopistonrodseagh hav? 
ingoneendthereof attachedtothe base of 

tableandthe oppositeendthereofter 
minating in 8 piston head adapted to?be 
alternately,withchangesin reversaloffow 
from said pump,forced inwardy of Said 
cylindersto thereby efect a puling move 
nentofsaidtable,meansincludinga?ivoted 
1nembertoefectareversalofliquidfowto 
ench Cylinder,means fünctioning automati 
calyattheend ofenchtablestroketonove 
said Divoted menbertoactuatesaidfowre 
versalmeans,meanstotraverse the toolcar riageincludingamanualyreversible?awlto 
changethe direction oftraverse,liqnidoper? 
ated means antomaticaly actiated by said 
Duap on a changein liquid_flowto_actuate 
saidtraversingncans,includingrack mech 
anism havingtwooppositelydsposed piston 
heads,acyliderofequalsizeforeach??ton 
headhavingaslightlylagerinternaldian 
eterthan the diameter ofits respective pis 
ton head,and?ipe inesDrovidedwith check 
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valvesconnectingeach cylinderwith the1e? 
spective pipelinesconnectingsaid?umpand 
table reciprocating cylinders so that the 
traversing mechanism my fungtion On 
changeindirectionofliquidflow priortothe 
reciprocation o?thetableand may provide8 
cushioningefectforsaidtable. 
11,In agrinding maghine,the.combina 

tion ofaworkholdingtable,a Carriagefora 
rotatinggrindingtool,a_pun?hayingmeans 
toreversethefowtherefrom,liquidoperated 

1725489 

neansactnated bysaid pumptoreciprocate 
saidtableeomprisingtwo Cylindersofequal 
size havingstufngboxesatoneendthereof 
attachedt6themachinebed paraleltoeach 
otherwiththeirstufngboxendsadjacentand 
overlapping and their other ends pointing 
in Opposite directions,apipeline Connecting 
thestufngboxendofeachcylinderwithsaid 
pump,two piston rodseach havingone end 
thereof attached to the base of said table 
andtheoppositeendthereofterminatingina 
piston hehdadapted to be alternately with 
changesin reversalofflow fron Said pump 
forcedinwardly ofsaid cylinderstothereby 
efectapulingmovementofsaidtable,means 
inciudinga pivoted memberto efect a re 
versalofliquidflowtoeach Cylinder,means 
functioningautomaticalyattheend ofeach 
tablestroketonovesaidpivoted memberto 
actuatesaidflowreversal mcans,and manu 
aily operable means attachedtosaid pivoted 
nember for independently actuating?Said 
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flowreversal meanstoindependentlyinter 
ruptandreversethetravel ofsaidtable,a 
liquid reservoir,pipelinesleadingfrom Said 
reservoirtosaid pump,Checkvalvesin said 
linestoinstreasupply ofliquidinsaidsys 
ten,pressure reliefvalves discharginginto 
said reservoir,pipelinesleadingfromeach 
tabie reciprocating Cylinder to said valves, 
anda pipelineconnectingthepipelinesfrom 
Said pump havinga by-pass valvethereinto 
equalizethe pressureinsaidlinesto achieye 
apositivestop ofsaidliquidoperated mech 

12,In agrinding machine,the combina 
tion of aworkholdingtable,a carriagefor 
a rotating grinding tool,8 pump having 
neansto reversethe flowtherefrom,liquid 
operated meansactuated bysaid pumptore· 
ciprocatesaidtablecomprisingtwocylinders 
ofequalsize havingstufingboxesatoneend 
thereof attachedtothe machine bed paralel 
toeachother with theirstufingboxends ad 
jacentand overlappingandtheirotherends 
pointingin opposite directions,a pipe line 
connectingthestufingboxendofeach Cylin 
der with Said pump,two piston rods each havingoneendthereofattachedtothebaseof 
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saidtableandthe oppositeendthereofter-? 
ninatingin apiston headadaptedtobealter 
natelywith changesin reversalofflow from 
saidpumpforcedinwardy ofsaidcylinders 
totherebyefectapuling movenent ofsaid 
table,meansincludingapivoted memberto 
efectareversalofliquidfowtoeach cylin 
der,and meansfungtioning_automaticalyat 
the end of each table stroke to move Said 
pivoted membertoactuatesaid?owreversal 
]88?1S? 
Intestimonywhereof Iafx mysignature, 

FRANK E,STRATTON, 
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