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Thisinventionrelatestoafuidoperated predetermined 
loadreleasetorquewrench? 
The main object of the presentinventionisthe provi 

sion ofawrench which maybe used toapply exacty a 
desired degree of torque to a nutorbolt beingturned 
?yit? 
Another objectis the provision of a fuid operated 

torque wrench which may be Setso thatitcannotapply 
norethana desiredtorque duringoperation?Saidwrench 
alsoincluding means foradjustingthe degree of torque 
asdesired? 
Poweroperated torque wrenches have beenused prior 

to thisinvention,However,with such wrenchesitwas 
possible toapply more torque to a nutor boltthan was 
actualy desired?The present torque wrench does not 
have this disadvantage since it may be set So that no 
natterwhathappensnomorethanthe desiredtorquemay 
be obtained?Thiseliminatesany possibity of damage 
being caused by carelessnessorneglect duringoperation 
ofthewrench. 
Afluid operated torque wrench accordingto thisin 

Vention comprisesa handle,ashaftrotatably mountedin 
an end of the handle and eXtendingtransverselythereof, 
an arm connected to the shaft and angularly disposed 
relative to the handle,and a cylinder connected to the 
handle ata pointremote from the shaft?A piston is 
slidablymountedin the cylinderand hasarodextending 
therefrom throughanend ofthecylinder,Saidrodbeing 
connectedtothearm?ApaSSageisformedinthe handle, 
and a tube extends from one end of the passage to the 
cyjinderto directfuidinto the latterto move the piston 
rod outwardly thereof,An adjustable pressure control 
Valveisprovided havinganinletandan outlet?Saidoutlet 
beingconnected tothe oppositeend ofthepassage?means 
Suitableconnectsthe valveinlettoafiuidpressuresource, 
anda controlvalveislocatedinthe passage andisoper 
ableselectivelyto directpressurefuidtothecylinderand 
todirectfiuidfromthelatteroutofthe passage. 
An example of thisinventionisillustratedin the ac 

companyingdrawings,in which, 
Figure1isaplanviewofthe torquewrench, 
Figure2isasideelevationofthewrench, 
Figure 3isan enlarged Sectiontakenon the line3?3 

of Figure1,and 
Figure4isasectiontakenontheline4?4of Figure1… 
Referringto the drawings,10isafuid operatedtorque 

wrench havinga handle 1? ofany desired shape,Inthis 
example,the hande comprisestubularsections12and13 
Separated by a valve casing16,and aflat outer Section 
18atitsouterend, 
Ashaft22isrotatablymountedinthe outerhandesec 

tion18andextendstransverselythereof,Anarm24is 
connected to this shaft in any desired manner,and is 
angularly disposed relative to the handle?See Figure 1. 
Theshaftmay have SquaredSections25and26?rojecting 
fromits opposite ends beyondthe Surfaces of handlesec 
tion18,see Figure 4,Inthiscase,arm24is formed of 
two paralelside plates28 and29 havingaligned square 
holes 30 thereinfittingoverthe squared sections of the 
shaft.so that movement of the arm causes the shaft to 
rotate,Plates28and29are positioned on oppositesides 
of hande Section18,andaspacer block3?ispositioned 
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Betweensaidplatesata pointspacedinwardyfromthe 
outer orfree ends32thereof Rows of holes 33are 
formedin the plates28and29,the holes of one plate 
beingalignedwithcorrespondingholesinthe otherplate, 
Theserowsof holesextend1ongitudinaly oftheirrespec 
tivearms,Astop34ismounted on theside ofthearm 
facingthe Wrench handle? 
Eitheroreach ofthesquaredsections25and260fthe 

shaftmay haveasocketopeningoutfromitsouterend 
forreceivinganutorthe headofabolt However,itis 
preferableremovablytosecuresockets of diferent sizes 
tothesesquaredendsasiscommonwith Socketwrenches, 
Figure4showsastandardratchet35havinga Socket36 
removablysecuredthereto?Thisratchetisprovidedwith 
a connector37adapted toft overeither ofthe Squared 
sections25 or 26so thatthe ratchetis operated when 
theshaft22is rotated,Ratchetarrangements of this 
typearewelknowninthesocketwrenchfield? 
Acylinder40ispivotaly mounted near oneend on 

the handecasing16,Inthisexample,the cylinderand 
casingare provided with lugs41 and42 which overlap 
andare pivotaly connected by a pin 43?The cylinder 
hasa piston 46sidably mounted therein from which a 
pistonrod47projects,saidrodslidablyextendingthrough 
the outer end48 of the cylinder,A spring49 on the 
piston rod urges the piston away from cylinder end 48. 
Suitable meansis providedforconnectingthe outer end 
ofthisrodtotheadjacentouterendofarm24,Oneway 
of doingthisisto provide therod with a head59onits 
outer end through which a pin 51 extends,Said pin also 
extendingthroughonepairofalignedholes33ofthearm? 
The valve casing16 of the handeisprovided with a 

fuid chamber 55 extendinglongitudinaly of the handle 
and communicatingatone endat56with theinterior of 
the tubular handle section12,The opposite end57of 
this chamberisconnected by atube 58 to one end of 
cylinder 40 on the side of piston 46remote from the 
piston rod,Suitable valve meansis provided for con 
trolingthe fow offuid,usualy air,through chamber 
55,Thisisin the form of a tube 62 extending trans 
versely through the casing and chamber 55,said tube 
having aligned ports 63 and 64 therein communicating 
with the chamber,Aplunger 68isslidably mountedin 
the tube and has a reduced section 69 which may be 
movedinto and outof alignment with ports 63and 64? 
A spring72on piunger68 betweentube62anda head 
73on the outer end of the plungernormaly keeps the 
reduced section 69awayfrom theports,andatthistime, 
a paSSage 76in the plungerisin communicationatone 
endwith port64,The opposite endofthispassage opens 
out from the end of the plunger,as indicated at 77. 
An adjustable pressurecontralvalve 80isconnected 

byatube or hose 81tothe outerend of handlesection 
?2?This tube or hose may be of any desired length, 
andit may berigidorfexible,In any case,Vaive80is 
the type which may be set topermitfuidto passfrom 
its outlet83 ata SetpresSure,regardless ofthe pressure 
at whichfuidissupplied toitsinlet84,Theinletofthe 
Valve may be connected bya hose86toasuitablesource 
offuid,Saidfuidusualy beingairsupplied underpres 
Sure greater thanis necessary to operate the wrench? 
The valve includesa dial 88 whichindicatesthe pres 
Suresettingthereof, 
Ifthe toolis required to produce an exact degree of 

torque,it willbe necessarytotakeintoconsiderationthe 
Spring49,The amount of pressure necessaryto com 
press the Springwould have to be calculatedandthisin 
formation madeavailabletothe operator,Forexample, 
thispresSure could bestampedon the cylindersothatthe 
indicated pressure couldalwaysbeaddedto theamount 
ofpressureto beappliedtothenut. 
Whenitis desired totighten anutona bolt without 
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applyingmorethanadesireddegree ofpressure,the con 
trolvalve 80issettothat particularpressure,plusthe 
pressure necessary to compress spring49?Then the 
socket36cfratchet35isplaced overthe nut,Theair 
pressureisnowturned on so thatairpassing through 
tube 8? enters the handle section 12 and chamber 55 
ofthewrench?Thisairisatthepressuresetbythevalve… 
The wrench is operated by depressing plunger 68 to 
bringthe reduced section 69intoregistry with ports 63 
and64oftube62?Theairmovespiston46and,conse 
quentiy,the outerend ofarm24outwardyithe direc 
tion ofarrow 99in Figure1,If the piston reaches the 
end ofitstrayel before the nutistightened,plunger68 
isreleased sothatspring72movesitupwardyto bring 
passage 76into registry with port 64and that part of 
chamber55 whichisin communication with Cylinder ?? 
throughtube53,Thisalows the airin the cylinderto 
be expelled to atmosphere asspring4?urges the piston 
towards the pivotedend ofsaid cylinder?Stop341imits 
this movementofthe piston?From thisitwilbe seen 
that by alternately depressingandreleasing plunger 68, 
thenut wil betightened throughtheaction ofratchet 
35,Whenresistance ofthenutequalsthe pressure ofthe 
air,the nut wil notbeturnedanyfurther?Therefore? 
thiswrench maybeoperatedwithoutanyfearoftighten 
ingthenut beyondthe desired pressure?Ifitis desired 
to change the distance arm24is moved each time the 
valve plungeris depressed,pin 5?ischanged to another 
set of aligned holes 33 in the arm?The stroke is 
shortened when the pin is movedinwardy ofthe arm, 
andlengthenedwhenitismovedintheoppositedirection? 
What?claimasmyinventionis: 
1.A fuid operated maximum Ioad release torque 

wrench comprisinga hande,ashaft rotatably mounted 
inan endcfthe handleandextendingtransverSeythere 
of,anarn connected tothe shaftandangularlydispoSed 
relative to the hande,acylinder connected tothe handle 
at a point remote from the shaft,a piston slidably 
mountedinthe cylinderand havingarodextendingthere 
from through an end of the cylinder,said rod being 
connected tothearm,said hande havingafuidchamber 
therein,atube extendingfrom one end of the chamber 
to the cylinderto directfiuidinto the latterto move the 
piston rodcutwardlythereof,an adjustable pressure con 
trolvalve hayinganinletandanoutlet,saidoutletbeing 
connected to the oppositeendofthe chamber,meansfor 
connectingthe valve inletto a fuid presSure Source,and 
a control valve in the chamber operable selectively to 
direct pressüre ?uid to the cylinder and to direct fuid 
frcm thelatterout ofthe chamber. 
2.A ?uid operated maximum load release torque 

Wrench comprisinga handle,ashaftrotatablymountedin 
an end of the handleandextendingtransverselythereof, 
SqaredSectionson the ends oftheshaftprojectingfron 
the hande,anarm havingatleastonesquareholetherein 
fitting over one of the shaft Sections,Said arm being 
angülarlydisposedrelativetothe handle?acyinderpivot 
aly ccnnected to the hande ata pointremote from the 
shaft?apiston slidably mountedinthe cylinderand hav 
ing 3 rod exteading therefrom through an end of the 
cylinder,saidrodbeingconnectedtothearm,said hande 
having a fuid chamber therein,atube extendingfrom 
one end of the chamber to the cylinderto directfuid 
intothelatterto moyethe piston rodoutwardythereof, 
an adjustable pressure controlvalve havinganinktand 
an outlet,saidoutiet beingconnectedtothe oppositeend 
ofthechamber,meansforconnectingthe valveiniettoa 
?uid presSure Source?anda controlvalvein thechamber 
opcrableselective?yto directpressurefuidtothecylinder 
and to directfuidfrom the latterout ofthe chamber. 
3,A fuid Gperated maximum load release torque 

wrench comprisinga hande,a shaft rotatably mounted 
inan end ofthe handeand extendingtransverselythere 
Cf,squared sections on the ends of the shaft projecting 
from the handle,anarminthe form oftwo paralelside 
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plates between whichthe hande extends,aigned square 
holesinthearm platesfittingoverthe squared sections 
of the shaft,saidarm beingangulariy disposed relative 
tothe hande,acylinderpivotalyconnectedtothe handle 
atapointremote from the shaft,a piston slidablymount 
edinthe cyinderand havinga rodextendingtherefrcm 
throughan endofthe cylinder,said rod beingconnected 
to the arm?said handle havinga fuid chamber therein, 
atube extendingfrom one end of the chamber to the 
cylinderto directfuidintothe1atterto move the piston 
rod outwardy thereof,an adjustable pressure control 
valve havinganinletandan outlet,saidoutlet beingcon 
nectedtothe oppositeend ofthechamber,meansforcon 
nectingthe valve inletto a fuid pressUre Source,and a 
controlvalveinthechamberoperableselectivelyto direct 
pressure?uidtothe cylinderandto directfüidfrom the 
latteroutof the chamber? 
4.A fuid operated maximum load release torque 

wrenchcomprisinga hande,ashaftrotatably mountedin 
anend ofthe hande andextendingtransverselythereof, 
an arm connected to the shaft and angularly disposed 
relativetothe handle,acyinder connected tothe handle 
at a point remote from the shaft,a piston slidably 
mountedinthe cylinderand havingarodextendingthere 
from through an end of the cylinder,Said rod being 
connectedtothearm?Said hande havinga fuid chamber 
therein,atube extendingfrom one end of the chamber 
to the cylinder to direct fuid into the latter to move 
the piston rodoutwardythereof,anadjustable pressure 
controlvalve havingan inletand an outlet,Said outlet 
being connected to the opposite end of the chamber, 
meansfor connectingthe valve inletto afiuid pressure 
source,atube extendingtransverselythrough the hande 
andthe chambertherein,aligned portsin the tube com 
nunicatingwith the chamber,a plungerinthe tube hav 
inga reduced section,said plunger beingspringloaded 
normalyto keep the reduced Section thereof out ofline 
with the tube ports,and a passage inthe plunger open 
ingoutfromanendthereofand normallycommunicating 
with the portion of the handle chamber to which the 
tubefrom the cylinderisconnected? 
5.A fuid operated maximum load release torque 

wrench comprisinga handle,ashaftrotataby mounted 
inanend ofthe handeandextendingtransverselythere 
of,anarm connected tothe shaftand anguarly disposed 
reiative to the handle,said arm havinga ine of holes 
nearitsouter end and extendinglongitudinalythereof, 
a cylinder pivotally connected to the hande ata point 
remote from the shaft,a piston slidablymountedin the 
cylinderand havingarod extendingtherefrom through 
an end ofthe cylinder,meansremovably connectingthe 
rod to one of the arm holes,said handle havinga fuid 
chambertherein,atube extendingfrom one end of the 
chambertothe cylinderto directfuidinto the latterto 
nove the piston rod outwardy thereof,an adjustable 
pressure controlvalve havinganinletandan outlet,said 
outlet beingconnected to the opposite end ofthe cham 
ber,and meansfor connectingthe valve inletto a fuid 
pressure source,and a control valve in the chamber 
Operableselectivelyto directpressure fuid to the cylin 
derandto directfuidfrom thelatterout ofthe chamber. 
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