
1,696311 Dec,25,1928 
G,LEE 

VALVE FOR PERCUSSIVE TOOLS 

Filed Jan-17,1927 

JWPEWTOR, 
zaoz_Zee 

BY 

  

  

    

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  



20 

25 

* Dec?25,1928? 
UNITED STATES 

1696311 
PATENT OFFICE? 

G0RDON?EE,0R EAsToN, PENNSYLVANTA,ASSIGNORT0?NGERSOLL-RANDCOMPANY, 
0PJEBSEYCITY,NEW JERSEY,ACORPORATION OF NEW JERSEY. 

VALVE PORPERCUSSTVE TOOLS? 

Applicatfon filea January17,1927,Serial No?161,592, 

Thisinvention relatesto a valve for per cussivetools,andmoreparticularytoavalve 
forthattype oftoolwhichisprovidedwith 
aninletpassageattheextremeend9fthecyl 
inderandexh??stpassagesfrompointsinthe 
cylinderat_adistancefrom theends_ofthe 
tool,the valve bejpgin partCurrent thrown? 
Theobjects ofthisinventonaretoenable thevalvetobeactuatedrapidyandpositivey 

andtomaterialyreducetheconsumption9f 
motive fuid for agiven amount of work, Theseobjegtsareobüinedbythemechanism iustratedintheaccompanyingdrawings,in 
which? - 

Figure1isalongitudinalsectionaleley8 
?tion ofthat part ofapercussivetoolwhich 
wilsufgetoexplainth??ventioy showing 
the relative positions of the moving parts 
when the piston is beginningits working 
stroke,and - Figure2isasimilarviewwiththepistonon 
itsreturnstroke? 
Thetoolasshown comprisesa Cylinder AT 

inwhichreciprocatesapiston Bhavingfront 
andrearfaces B^and B°,respectivey,and 
theforwardextension C/,whichactuatesby 
itsimpactadrilsteel(not ? Aback cylinderwasherCformsaclosurefortherear 
end ofthe cylinderA andtothisissecured, by anysuitablemeans,a handle portion D 
providedwithaboreE,athrottlevalveFand 
a passage Gleadingfromthethrottlevalveto 
the valvechambeF H,Communication be 
tweenthevalvechamber Handthefrontand 

,35 rearendsofthecylinderAisprovidedbythe passages J and Krespectively?Approxi 
1natelyintermediatetheendsofthe cylinder 
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Atheexhaust portLisplaced? 
Located in the valve chest and movable 

lengthwise ofits axisisthevalve O/,which 
consistsof_acylindricalstem Ofrom which 
?rojegtsafange Phavingafatringportion 
Qanda concave face Rofgreaterareathan 
thefage P..Inthisinstancethecylindrical 
stemofthevalveisholowasatSanditsrear wardendis constantlyexposed to atmos 
?heric pressure,However,itis understood 
thatinpracticethisstem mayormaynotbe 
holow.?The rearwardface ofthe ?ange_is providedwith thefat portionTandofthe 
rearwardfageofthevalvechamberisthecor 
respondingfatportion U, 
When thevalveisinits extreme forward 

positio theonlycommunication betweenthe 
valve chamber Handthe backend of the 

Cylinder Ais_proyidedby?passage V pref 
erabyformedinthevalvefangeP.Thepas 
Sage Visinconstantcommunicationwiththe 
pressurefuid supply andisintended pri 
marilyforstartingtheoperation ofthetool 
in casethe valve O’shouidbeinitsextreme 
forward position andthe piston Binits ex tremerearwardposition,However,thispas 
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sageValsoservestoconveyaconstantlimited 
Supply of pressurefuidtotherearwardend 
9fthecylindertoaugmenttheaircompressed 
bythe piston forthrowingthe valve rear 
wardly. 
Leadingfromaringgroove Wandin di 
reš6? passage Jis a 
passageXformedinthe hande portion D 
andtheeylinderwasherC. - 
The passage Jis madelarge enoughtoact 

asa clearance Chamber forthe frontend of 
thecylinderAin ordertokeepthe pressure 
thereinaslowasispossiblyconsistent with 
theefcientoperation ofthetool,Arestric 
tion YinthepassageXpreventsthewaste of 
pressure?uidsince onlyasmalquantity of 
pressurefuidisrequiredtostartthetool. 
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Inoperation,suppq$ngthepartstobe?· thepositionshownin Figure2,pressurefuid 
isadmittedtothe valvechamberandpasses 
throughthepassages Xand Jtotheforw8rd 
end ofthecylinder A?The pressurebuilds upandcausesthepistonBtomovetotherear, 
closingtheexhaustport Landcausing pres 
suretobe built upintherearendoftheCyl inderAduetotheairentrappedthereinaided 
bypressurefnidfowingthroughtheport V. 
Sincethearea ofthe concave surfage R_ex? posedtothepressureintherearwardend of 
?necylinder Aisconsiderablygreater_than 
theunbalancedareaofthevalvefange Pex 
posedtothelinepressure,thevalve Owillbe öhrownrearwardybeforethepressureinthe 
rearwardend ofthe Cylinder A attains,a valueequaltotheline pressure,_Whenthe 
valve O”isthrown,livepressurefluidenters 
therearwardendofthe CylinderA,Clearance 
beingprovided betweenthe chamber Hand thevalvefangeP,and?tthesametime?res 
surefuidescapesfromtheforwardendofthe 
cylinderAthroughtheexhaus?portL,which 
hasbeen uncovered bypiston B, 
ThepistonBisnextthrow?forwardonits 

workingstroke,8nd whenit has movedfor 
wardafraction ofitstotalstrokethe valve 
O”is forced to move forward,closingthe 
passage K,The forwardmovement ofthe 
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valve O’is duetothe movement ofthe cur 
rent of motive fuid past the edge of the valve,andthereducedpressureontheunder 
sideofthevalve O^duetothevelocity ofthe 
motive fuidandtherapid drop.in pressure 
inthe rearend ofthe cylinder Acaused by 
theforwardmovementofthepiston B. 
Ofoourseitis understoodthatthe areas 

ofthe rings QandTandofthe concaveface R can bevaried,andonlyoneapplication of 
theinventionisshown heresincethe princi ple ofoperationisthesameregardlessofthe 
dimensionsofthose partsofthe valve, 
What [claimis: “… 
1.In afuidactuatedrockdril,thecom bination ofacylinder,avalvechesthavinga 

valvechamber,inletpassages leadingfrom 
thevalvechambertothecylinder,adistribut 
ingvalveinthechambercomprisingastem 
and afange,an actuatingface on therear 
wardside ofthefangeconstantlyexposedto 
live pressure fuid for throwingthe valve forwardlytoadmitpressurefuidtothefront 
end ofthe cylinder,and an 8ctuatingface of greaterareathanthefirstsaidactuatingface 
atthe frontendofthefangeintermittently· 
exposedto_air compressed bythe piston for 
throwingthevalvein positiontoadmit pres 
?eföü?? 
2.In afuidactuatedrockdril,thecom bination ofacylinder,avalvechest having 

achamber withan enlargedboreatoneend, aseatinthebore,inletpassagesleadingfrom 
theendsoftheenlarged boretotheendsof 35thecylinder,adistributingvalveinthecham 
bercomprisingastem ? fange,sadstem 

beingofsmalercrosssectionalareathanthe 
seat,an actuatingface atthe rearwardend 
ofthefange constantlyexposedtolive pres 
surefuidforthrowingthevalve forwardy 
toadmit pressurefuidtothefrontendofthe 
cylinder,and an opposed actuatingsurface 
ofgreaterareathanthefirstsaidactuating 
surface,thelastsaidactuatingsurfacebeing 
intermittently exposed to aircompressedby 
thepistonforthrowingthevalverearwardly 
toadmit pressurefiuidto the rearwardend 
ofthecylinder, 
3.In afuid Retuated rookdril,the com 

bination ofacylinder?avalvechest havinga 
chamberwith anenlarged boreatone end,Q 
seatin_thebore,inlet passageslead1ngfrom 
the endsoftheenlarged boreto theends of 
the cylinder,adistributingvalveinthechan 
bercomprisingastemandafange:Saidsten 
being ofsmaler cross sectionalareathan 
theseat,thefreeend ofsaidstem beingcon stanty exposed to atmospheric pressure,an 
actuatingface at the rearwardend of the 
fange.constantly exposed to live pressure 
fuid forthrowing_the valve forwardyto 
admit pressurefuidtothe frontend ofthe 
cylinder,and anopposedactugtingsurface of 
greaterareathanthefirstSaidactuatingsur 
face,the lastSaidactuatingsurfacebeingin termittentlyexposedtoaircompressedbythe pstonforthrowingtheyalverearwardlyto 
admit?pressurefuidtothe rearwardend of 
thecylinder? 
Intestimony whereof I havesigned this 

specification? 
GORDON LEE, 
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