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Thisinvention hasrelationto amachinefor 
bendingarticles,such,for example,asthe con? 
nectingrodsoftheenginesofautomotivevehicles? 
The machine of the applicationisadaptedfor 
operation uponarticles of8great manydiferent 
VarietieS?The invention herein presents a,ma? 
chineincludingmechaniSmadapted to be opera? 
tive uponarticlesto causethem to bestraight 
ened,orotherwiseshaped,thustobeaccuratefor 
theirintended purposes?Theword“bending”as? 
above andhereinafterusedisintendedinabroad senSe,8SinCludingtWisting,Straightening,etc. 
Anobject oftheinventionistoprovideama 

Chinefor bendingarticles which Wil be of novel 
andimproVed COnStruCtion? 
A further objectisto provide a machine of, 

the present character which wil beanimprove 
mentgeneralyovermoreorlesssimilarmachines 
and wherein Will be incorporated Various im 
provedfeaturesand characteristics of construc 
tion novelbothasindividualentities ofthema 
chineandincombinationwitheachother, Anda further objectistoprovide a machine 
for bendingarticlesof constructionashereinafter 
explicitlysetforth, ? 
Withthe aboveobjectsinview,aswellasothers 

whichwil appearas the Specification proceeds, 
the invention comprisesthe construction,ar rangementandcombinationofpartsasnowtobe 
fulydescribedandashereinaftertobespecificaly 
claimed,it beingunderstoodthatthe dsclosure 
hereinis merelyillustrative and intendedin no 
wayinalimitingsense,changesindetaisofcon 
Structionandarrangement of partsbeingpermis 
siblesolongas Withinthespirit of theinVention 
8ndthe SCOpe0fthe claimsWhichfolioW, - 
Tn the accompanyingdrawingsformingapart 

ofthisspecification, - - 

Fig?1 isa front eleVationai View,partially in 
Section,ofamachineforbendingandtestingarti 
clesmadeaccordingt0theinVention; - 

the base plate ofthemachine andentitiesas 
sembled and/orassociated with Said baseplate; 
and , 
·?g.7isanenlargedhorizontalSectionalview, 
takensubstantialyason lineT??in Fig.4? 
Withrespect tothe drawingsandthenumerals 

ofreferencethereon,10representsabaseplateof 
the machineadaptedtorest Upona Support,Such 
as atable or bench,sothata continuous,fat 
upper surface ff of Said base plate is desirably 
disposedinahorizontalplane? · 

,Amainframe 12 ofthe machineissupported? 
Upon and Securedt08n end portion Of the upper 
surfaceff ofthe base plate 10,8s denotedgen 
eralyat f3,andsaidmainframet2 extends up wardyfromSaidbaseplate? 
The main frame 12includes 8 Well?4therein 
andsupportsa holow cylinder,designatedgen 
eralyat 15,The wel114isadaptedtocontaina 

20iquid,Such,forexample,asoil,andthe liquidis 
adaptedtopassbetweensaidwelandtheholow 
cylinder15through Suitable openings,ina man? 
nertobesetforth, ?‘ ? 

Said holow cylinder 15 is constituted as an 
250uter Shellf6andaninnershel1T Snuglyfitted 

into said outer shell?The lower end 18 of the innershel17isdsposedinanannulargroove 
19,provided in a,Surface of themain frame 12 
Opposite the base plate 10,8gainst an annular 

30gasket 20seated atthe bottom ofsaidannuar 

35 

Fig.2isanendelevationalviewofthemachine 
asitwouldappearfromtherightside of Fig.1; 
Fig,3is an enlarged verticalsectional view,· 

takenSubstantiallyonline3?3in Fig,1,det8jling 
features of the machine andomitting the base 
plate; - 

Fig,4isan enlarged verticalsectional view, 
takenSubstantiallyonline 4?4in Fig.2,atright 
anglesto the disclosure of Fig,3,omitting the 
baSeplate0fthe machine; - 
Fig,5is an enlarged fragmentary plan View, 

partialyinsection,ofthe machine,omittingits 
baseplate; - - ? ?6?areducedfragmentaryplanvewof 85 

‘groove 19,Theoutershel16includesaninternal annularshoulder2f atitsupperportion,andthe 
Upperend22 of Saidinner shel147 is disposed againstanannulargasket23Seatedbetweensaid 
Upper end 22 andtheinternalannularshouider 
21,The constructionandarrangementaresuch 
that the internal Surface of the portion of the 
outershel116aboveitsinterna1annularshoulder 
2fandtheinnersurface oftheinnershel11Tare 

?0?hasingle,contnuous circumferencewhich de 
finestheinternalsidewalof the holow cylinder 
15andthatasurface ofthemainframe12,sur rounded bytheinnershel17,definesthe baseof 
Saidholow cylinder?The constructionandar 45rangementarealsosuchthatthelowerendofthe 
outershel16isinspacedrelationtoanadjacent 
Surfaceofthemainframe12drectybeneathsaid 
9utershelandsurroundngthelowerendofthe 
inner shel,as wil be clear from Figs.3 and 4? 

50Screw bolts24,spacedatninety degrees apart 
about the outershel116andembeddedinand passing upwardythrough alowerportion ofthe 
manframe 12,8readapted tobeturned home 
in thelowerend portion of saidoutershel1to 
causethe outershel1to beforceddowntoward 

  



2? 
the base of the mainframe 12,thustocausethe 
1owerand upperends oftheinnershel117tobe Seatedagainst thegaskets20and23,respectivey, 
and Saidgasketsto beseated betWeen Saidlower 
and Upperends OfSaidinnershellandthe b0ttOm 
9ftheannulargroove49 andtheinternalannular 
shoulder24,respectiVely,See Figs.3,4and7? 
Aram 25issnugyand slidabyfttedtothe 

hclowcyinder 15,andsaidramincludesapack 
ingentity26,ofleather or othersuitable mate 
rial,for precludingthe paSSage of liquid Or oil? 
past the ram?The packingentity26is held in· 
fixed position byaholowpin21screwedintoan 
opening28disposedCentrailyinthelower endof 
theram,anda controledbleederoutlet?9?rom the opening28isforremoyalo?airwhichmight 
possibly become entrappedin theSystem of the 
machine?Afow backline30,extending betWeen 
an upper portion of the hollow Cylinder 15and? 
the wel14,is for conveyingliquid orpil from 
saidholowcylinderbackto Saidwelshouldany 
iquideroilatsometimeorotherpaSsupwardy 
alongthesidewal oftheram25? - 
?Saidram25isadaptedtoberaisedoractuated 
byamechanicalift forrapidmovement ofthe 
ramtoworktobeperformed,andtheramisalso 
adaptedtoberaisedoractuatedinresponseto 
thepumpingoffuidoroilintotheholowcylin 
der15beneath theram., 
The mechanical,lift forSaidram25includes anupright p0St3f Secured,asat32,toanupper 

portion oftheram,andaVerticalrod33remov? 
abysgrewed,asat34,intotheupperendofSaid 
post31.An upperportionofthevertica1rod 
33 passesfreelythroughaverticalguideway35 
for Said verticalrod dispGSedinan overhanging 
support36upcnthemainframeofthe machine? 
Anactuator37 for?heramisconstitutedasa SubstantialyL-shapeleverhaVingoneofitsarms 
?ivoted,as at 38,upon·aportion ofthemain 
frame42atasideofandabovethe overhanging 
Support?6andthe otherofitsarmspivoted,as 

20 

25 

40 

at39,to the upperend of the Vertica1rod 33, ?videnty,theram25wilbeeleyatedinresponse 
toupward?Swingiqg movement of theactuator 
3??Afluidpassageway"40 betweenthewel144 
and the holow cylinder 45iscontroled bya 
gravityactuated,checkvalve,44,within-acon 
cavity below-and contiguouswith said holow 
Cylinder,adapted topermit fow offiuid oroil 
from Said wellinto*the?holow cylinder butto 
precludefowfromsaidholowcylinderbackinto 
Saidwel, · - -,· · 

Apump Cylinder 420fthe machine,whichis 
screwthreaded,asat43,int08nend portion of 
the mainframe 42,extendsupwardyfromsaid 
mainframeataside of the holow cyinder15, 
andanupright pumpplunger44issidablyftted 
t0Saidpump Cylinder?ApUmp Chamber Within 
the pump cylinderbeneaththepumpplunger 44 
isdenoted 45,and a packingglandwithinthe 
pump cylinderand about?Said pump plungeris 
designated 46,Afuid passageway4? between 
thewel14andthepumpchamber45isoontroled 
bya horizontalymoyablecheckwalve48heldin 
9perative?elationtoitssea?byathreadedplug 
49,andafuidpassageway50betweentheholow 
cyinder 15andsaidpump chamber45is con troledbyagravityactuatedcheckwalve51with 
ina Concavity beneath thepump chamberand 
?esteduponacrossmember52?Thecheckvalve 
48isadaptedtopermit fow offuidoroi1from 
thewel14intothepumpchamber45andtopre cludefowfromsaidpumpchamberbacktosaid 
wen,andthecheckyave5 sadaptedtopermit? 

50 
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2,371,464 *?°??*T? 
fow of fluid or oilfrom the pump chamber to 
the holow cylinder f5 butto precludefowfrom 
Said hollow Cylinder backtoSaid pump chamber? 
UponeleVation oftheram 25by UpWardswing- , 

ing Of the aCtUator 3T,fiuid Oroil Will be draWn 
from the Well?4throughthe paSSageway40 past 
the check valve 41 into the holow cylinder f5, 
and Upon release of Saidactuatorsaidram wil1 
be preventedfrom returningtoadepressed con 
diton becausethe fuidoroilwhich hasentered 
Said hollow cyinderwillbe precludedfrom fow? 
ing Out ofthe hollow Cyinder bythe checkValves 
44and51? 
The ram 25isadapted to be elevated by ma 

nipulationoftheactuator37tocausetoolsofthe 
machinetoengageagainstworktobeperformed, 
andafterSaid tam has been mechanicalyele 
Vated,thepumpplunger44isadaptedtobeac 
tuatedto cauSe fuid or oilfrom the wel114to 
be forced Under pressure into the holow cylin 
der15beneathsaidram25, ? ,Mechanism foractuating?Said.pump plunger 
44isconstitutedasapumphandle53 havingone 
ofitsendspivoted,asat54,tponalink55itself 
pivoted,8sat56,uponthe mainframe 12,An 
intermedate portion ofthepump hande53is 
piyoted,asat5T,Upontheupperend portion of 
thepump plunger?Thepumpplunger44isele 
vated uponugwardswinging movement of the 
pumphande53andisdepressedupondownward 
Swingingmovement ofSaidpumphande?On1ts 
upward,Suction Stroke Said pumpplunger 44 
draws fuidoroilpast thecheckvalve48,the 
fuid oroiltraveDingfrom the wel114through 
the passageway 47 intothe pump chamber45, 
On its downward,pressurestroke,the,pump 
Plungerforcesfüidoroilfromsaid pumpcham 
ber45throughthepassageway50pastthecheck 
valve51intothe holowcylinder45,thustocre 
atealifting pressure beneath theram 25,The 
checkvalve?8isinseated position throughout 
the downward, pressure Stroke of the pump 
plunger 44,andthe check valve51isinseated 
positionthroughout the Upward,suctionstroke 
9f Sad pump plunger,Pumping offuid9roi1 
into the holow Cylinder 15beneath theram25 
isaggomplishedbyoscilation ofthepumphan 
de53Which Causesthepumpplunger44to.be 
reciprocatedVertically, : 
Theportionof the holow cyinder45beneath 

theram 25isin Communicationwithanordinary 
or preferredtype of pressuregage58 bywayof 
ap9rt59 leadingfrom saidholowcyhnderdi 
rectyt0Said preSSuregageinsuch mannerthat 
pressureintheholow cylinderwilbeaccuratey 
registeredat the pressuregage. - 
·PreSSure in the holow cylinder,45isadapted 
tobemanualyreleaSedandtheram25isadapted 
to bealowedtodropafteradesiredandprede 
terminedpreSSurehasbeenregisteredatthepres 
Suregage 58 during practicai operation of the 
nachine?A?aSSageway60 leadsfromaportion 
of the holow Cyinder15at ocationbelowthe ram25toavalvecage6fscrewthreaded,asat62, 
int0themainframe42,andahorizontalymoy 
8blecheckvalve63withinSaidcage6fisadapt 
edto Controlfow of fuidoroilfromsaidhoiow 
Gylindertothe wel114,Thecage6fincludesa 
longitudinalopening.64definingayalveseatö5 
forthe Check valve 63,andacross member96 
in Said cageisforretainingsaidcheckwave63 
inadjacent,0perativerelationtosaidvaiveseat, 
The passageway60jsadapted tocommunicate withthelongtudinalopening64ofthevalvecage 
61Whenthecheckwalve63isinunseatedrelation 



2.871;464?” 
tothevalveseat 65,andsaid1ongitudinalopen 
ing-64isincommunication withthewel1·14by 
Way of,lateralopenings 6TinSaid ValVecageat 
theside ofthepassageway60-oppositethecheck 
ValVe 63?AnactuatorscreW 68 isthreaded,as 
at 69,in.thelongitudinalopening 64 of.thecage 
61foradjustablemovement1ongitudinalyofsaid 
Valve cage,and a packinggland?T0 in the Valve 
cageandaboutsaidactuator ScreWisfor Sealing 
theouterportion ofsaidlongitudinalopening64 
closed?The outerportion oftheactuatOrSCreW 
68issituated to beaccessibleat 8 side of the 
mainframe.t2,anda finger piece T1 Up0n Said actuatorscreWisforreadyturningmanipulation 
there0f.?Aninner.end portion of the aCtuat0r 
screw68is of reduceddimensionandissituated 
within the 1ongitudinal opening 64at location 
adjacent the checkValve 63,between.Saidcheck valveandthelateralopenings6T?TheConStruc? 
tionandarrangementaresuchthat thereduced ? 
innerendportionT2ofsaidactuatorscrew 68is 
in spacedrelationto the bounding Wal of the 1ongitudinalopening64thustoofernohindrance 
totheflow offuidoroifromthe paSSageway60 
tosaid1ateralopenings6Twhenthecheckvalve ° 63isinopencondition?WhentheactuatorScrew 68isadjustedtooutward,receded position,asin 
Fig,5,said checkValye 63 is held againSt the 
valveseat65bypressure offuidoroilwithinthe 
holow cylinder?15thustopreclude passage of fuidoroilfromsaidholowcyindertothe?ws? 14,Toreleasepressureintheholow Cyinder15 
saidactuatorscrewisturnedin directiontobe movedinwardytocausethecheckvalve63tobe forcibyremovedfromthevalveseat65,andwith 
movement ofsaid checkValve 63 to Open COndi? tiontheram25canbecomedepressedbyforcing 
ofthefiuidoroilout of the hollow cylinder f5 bywayofthe passageway60andthe valve cage 
6fintothewel114?Astop T3 uponthe main 
frame 12adaptedtobe engaged bythefnger 
pieceT1 isfor1imitingthe extent towhichthe 

3 
againstan internalannularshoulder 83ofthe 
tubular element,AS disclosed,the thrust ele 
ment T9isadjustablythreaded Within the outer 
endportion 0fsaidtubularelement 15Sothatthe 
force eXerted bythe?COil Spring82against the 
fanged pin,84 can be madeto have any prede 
termined Value,Withinlimits,Which may bese 
lected?The construction andarrangement are 
SUch that When the fanged pin 8# is retained 
against theinternalannular shoulder,83 bythe COilspring82thewalvemember80Willbeinclos 
ing.relationtoa port,orports,84intheinner 
end portion”of the tubular element 75 leading 

15 

40 

actuatorscrew68canbeturnedinwardy?Upon? adjustmentoftheactuatorscrewtooutward,re 
ceded position after the ram has become de pressed,thecheckvalve63wi1befreetoreturn toseated positionandwil,evidenty,becomeen? 

45 

gagedagainst the vaveseat65 under pressure, 
6ffuidoroi1intheholow cylinderf5immed 
atelyupon’the passage offuid or oilinto Said 
holow cylinderduringtheimmediatelySucceed? ingelevationoftheram25inthemannerashere 
inbeforesetforth, ? - ? Asafetydevice ofthemachineforlimitingthe 
amount ofpressurewhichcanexistintheholgw 
cyinder15beneaththe ram25is represented 
generalyat 74?Thepurpose of Said Safetyde ?ice74isprotectionoftheoperativeelementsor partsofthemachineagainstlabity ofdamage… 
Atubular element 75 of the Safety device is 
threaded,asat76,inthemainframe12,anda capmemberTT maydesirabyenclosethe outer 

50 

55 

80 

ehaportion of saidtubular element,As ds-? glosed,thecapmemberTTisthreadedatT8upon 
?netubularelement75?Athrustelement19is adjustably disposedwithinand closesthe outer 
end portion of saidtubular element T5,anda valvemember80issidabydisposedwithinthe 
innerend portion of thetubular element,The 
valvemember 80is rigid with afanged pin 8t 
whichissidable withinsaidtubular element, and.acoi1spring82seated betweenSaidthrust 
element79andsaidfanged pin 81 normalyre? 

65 

70 

fromtheinterior ofsaidtubularelementtothe wel14?SeeFig.4?Apassageway851eadsfrom 
a portion ofthehollow cylinder45 beneath the 
ram25totheinner end portion oftheinterior 
ofthe tubularelement T5,which hasthe valve 
Imember 80?The coilspring*82 is adapted to withstandapredeterminedandintendedamount ofpressurewithintheholowcyinder15without 
collapsing,and to collapse when Said predeter? 
minedandintendedamount of pressureisex ceeded Ofcourse,saidcolspring82issubjected 
to the pressure within said holow cylinder 151 
throughtheinstrumentality ofthe Valve member 
80andthefianged pin8f?The Constructionand 
arrangement are Such that with collapse of the coilspring82,saidvaivemember80wilbemoved withinthetubularelement75bythefuidoroi1 underpressurewithintheholowcylindertoposi tionuncoveringtheport,orports,84andaford 
ing communication between the passageway85 andsaidport,orports,84,Thatis,withcolapse 
of the Coilspring 82 the holow cylinder 15is 
causedtobecome opento the well14,byway of 
the pasageway85andthetubularelement15,so thatfuidoroj1Wilbecausedtofowfromsaid holowcylindertosadwelandpressurewithin theholowcylinderwibecomerelieved, 'Apart-circulardepressionorsocket86,extend?? ingacrosstheuppersurface oftheram25,swing 
abyorrotatabysupportsarocker member8T? 
ASdiscloSed,thelowersurface0ftherockermem ber87includesapart-circularprojection88,de 
sirablyatthe midlength of saidrocker member, 
which?osciatabymountedinthe depression orsocket86.*Therockermember87isofgeneral 
rectinear confguration andits upper surface adjustablySupports aplurality,twoasshown,of rockerjaws89?Thatis,therockerjaws89sup 
ported upon the upper surface of said rocker member87,aremountedforadjustmentindirec 
tionawayfromand towardthe1ocationofthe part-circularprojection88,thustobe capable of 
being situatedat?anypositions relativeyto an articletobeoperateduponinthemachinewhich maybeselected,Therockermember87cansup 
port morethantworockerjaws,andtherocker 
jawscan beofanytypeSuitabletotheirpurposes? 
The overhangingSupport36ofthemainframe 

!2is drectyabovetherocker member8Tand rockerjaws89andisprovidedwithaverticalcon gavity90adaptedtoreceivetheshankofatool 91whichiscomplementaltotherockerjaws89, 
89,The shank of thetool9fis disposedwithin 
the ConcaVity90andthe headof saidtoolisfixed 
Upagainst the fat lower edge 92 of the over? 
hanging Support36throughtheinstrumentality 
of afat plate93resteduponthe fatupperedge 
of saidoverhangingSupport,areduced,threaded extension94ofthetoolshankprojectingupward 
lythrough Said fat plate,_and anut 95upon 
the threaded extension 94 and turned down tainsthefanged pin underreslent pressure'75againstthefatplate93,Stateddferently?hé 








