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ABSTRACT QE THE DISCLOSURE 

The device herein disclosedisa work clamp havinga 
base,Support meansin the form of side plates pivotaly 
mounted on the base for movementabouta fxed axis, 
a work clampingjaw pivoted on the swingingendofthe 
Supportmeansforrockingmovementaboutanaxispar 
allelto the fxed axis,and drive meansfor pivotingthe 
SUpportmeansandthejawSequentialyabouttheirrespec 
tive pivots? 

Thisinvention relates generalyto work holders,and 
particularlytoforce and motiontransmission mechanism 
forwork clamps? · 

In orderto function satisfactoriy,aworkclamp must 
be capable of withstandingthe expected forces thereon 
and Securey holdaworkpieceintheinstalationinwhich 
itisto be used. mone popularversion,a poweroperated 
pivotaljaw cooperateswithafxedbaseorjawtoreleas 
ably holdworkpieces duringhandingthereoforperform 
ance of an operation thereon,Itwilbeappreciatedthat 
in orderto develop a suficientystrong clampingforcen 
inthistype of mechanism,itisdesirabletoemployarela 
tivelylong,jaw-carryingleverarm.Thisalsois desirable 
forthe reason thatitfacilitatescompleteandrapidwith 
drawalofthe pivotaljawforeasyworkpieceinsertionand 
removalfrom the clamp. 
Though this construction possesses the above advan 

tages,italso has certain disadvantages?Particularly,a 
relativey long,jaw-carrying,pivotalleverarm requires 
considerable clearancebeyondtheendoftheclampstruc 
ture to facilitate its movement,This,inturn,limitsthe 
rumber of Such clampsthatcan be usedinagivenarea 
and/or makesit dificultorimpossible to employthis 
type of clamp withaworkhandlingoroperationperform 
ingdevice positioned closetotheend ofthe clampstruc 
ture? 

Pivotaljaw clamp constructionsare desirable because 
theirconstructionisrelativelysimpleandinexpensiveand 
yetarecapable of developing high clampingforces.Thus, 
a clamp ofthistype capable offuljaw withdrawaland 
which requiresa minimum of operational clearance for 
the movablejawwould be highlydesirable. 
Animportantobjectofthe presentinventionisto pro 

vide animproved force and motion transmission mecha 
nism forapivotaly operated clampjaw whereinthejaw 
is fuly withdrawable foreasy workpiece insertion and 
removal but which requires a minimum of operational 
clearance? 

Further objects of the presentinvention include the 
Drovision of a work clamp of the above characterwhich 
isrelativelyinexpensivetomanufacture,simple butrugged 
inconstructionandreliableandsmoothin operation? 

Other objectsandadvantages of the presentinvention 
wil become more apparentfrom a consideration of the 
folowing detailed descriptiontakenin conjunction with 
the drawingsin which: 
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FIGURE1isasideelevationalviewiustratingawork 

clamp embodyingthe presentinvention andshown with 
the movablejawin the clampingposition; 
FIG.2isatop planview of FIG.1; 
FIG?3isa fragmentary view,similarto FIG?1,but 

showingthe movablejawin the released position; 
FIG,4is an enlarged Sectionalview of FIG.2taken 

alongthe line4?4thereof; 
FIG,5is an enlarged sectionalview of FIG,2taken 

alongthe line5?5thereof; 
FIG.6is an enlarged Sectionaiview of FIG.2taken 

alongthe line 6?6thereof, 
FIG,7isan enlarged sectionalview of FIG.2taken 

alongthe line 7?7thereof;and 
FIG?8isan exploded perspective view ofthe clamp? 
Broadlydescribed,the presentinventionincludesabase, 

Support means pivotalymountedonsaid baseformove 
mentaboutafrstaxis,jawmeanspivotedonsaidsupport 
meansabouta Secondaxisparaleltosaidfirstaxis,drive 
meansforpivotingSaidSupportmeansandsaidjawmeans, 
Said drive meansand Said Supportandjaw means having 
cooperatingcammeanswherebysaiddrivemeanssequen 
tialypivots Said Supportmeansaboutsaidfirstaxisand 
Saidjaw meansaboutSaidSecondaxis? 

Referring now more specificaly to the drawings,a 
clamp 11constructed accordingtothe presentinvention 
is shown.as havinga base 12 provided with mounting 
holes13adaptedtoreceive suitablefasteningscrews(not 
shown)orotherfasteningmeanstosecurethe clamp11to 
a work handling or operation performing device(not 
shown)with whichthe clampisto be used? 
The base12is providedwithafange-like projection15 

integraltherewith whichtogether with the base12forms 
aworkpiecestoporfxedjawagainstwhichthe workpiece 
(notshown)isto be clamped.Amovablejaw17fixed 
toorintegralwithaleverarm18issupportedformove 
mentrelative to the base12andiscooperable with the 
base12and projection 15to clamp the workpiece(not 
Shown)thereagainst, 
The clampjaw17ispowered bya hydraulic motor19 

whichincludesacylinder21havingfrontandrear headers 
23,25and whichissecuredtothe base12bya plurality 
of1ag bolts27and nuts29.Apiston31isslidablydis 
posed within the cylinder21 and has a piston rod33 
securedthereto for movementtherewith?The piston rod 
33 slidably extendsthroughthe front header25andan 
openingin the base12andis operatively connectedwith 
the clamp jaw17sothatupon movement ofthe piston 
rod33in one longitudinaldirection,thejaw17ismoved 
toward the projection 15to clamp a workpiece there 
against?Conversely,when the piston rod33ismovedin 
thereverselongitudinaldirection,thejaw17swingsaway 
from the projection15andreleasesthe workpiece? 
Asshownin FIG.2,thebase12 hasa pairofforwardy 

extendingspacedarms35,37freelyreceivinga body39 
fixed to orintegral with the jaw lever arm 18there 
between?Apair of side plates 41,43 forming support 
meansforthe body39are positioned one betweeneach 
side of the body and a respective one of the arms 35, 
37andthe side plates41,43and the body39are pivot 
alyinterconnectedattheirforwardends by apivotpin 
45extendingthroughopenings47,49,51inthesidePlates 
41?43andthe body39,respectively.The pin 45hasan 
enlarged head53atone endandreceivesasplitretaining 
ring55atitsotherendto holditinplace.Bushings54and 
56shownin FIG.8are providedinthe pivotopening5? 
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ofthe body39totakewearwhichoccurswhenthe body 
rockson thepivot pin45? 
Therearends oftheinside plates41,43are pivotaly 

supportedupon thearms35,37bya pivotpin57 which 
extendsthroughaligned openings59,61 in the armS35, 
37and openings 63,65in the side plates4?,43,respec 
tively.The pin 57,ikethe pin45,hasan enlarged head 
67at one end and receivesa splitretaining ring 69 at 
the other,If desired,the arms35,37 are counterSunk 
at 71,73toreceive the pivotpin head 67and thering 
69,respectively,A sleeve 75 surrounds the pin 57 and 
abuts the side plates41,43to preventthem from tilting 
relative to each otherand binding on the pivot pin 57. 
The outerend of the pistonrod33extendsinto a slot 

76in the body 39 andisthreadedinto a block77 pro 
videdwithacross pin79securedthereto byasetscrew 
81and which extendslaterallytoeitherside of the piston 
rod33?The cross pin79carriessix rolers 83,85,87, 
89,91,93,three on eitherside ofthe block 77,which 
rolers cooperate with the body 39,the side plates41, 
43 and the arms 35,37 to efect desired moyement of 
thejaw17towardandawayfrom the projection15. 
The rolers83,89are disposedinelongated,generaiy 

S-shaped cam slots 95,97,respectivey,formedin the 
body39.Simiarly,therolers85,91aredisposedinelon 
gated cam slots 99,101,formedin the side plates 41, 
43,respectively?Apair of1ongitudinalstraightslots103, 
105isformedin thearms35,37andreceivestherolers 
87,93,respectivey.Thus,asthe piston rod 33ismoved 
forwardy ortoward the rightasseen in FIGS.1and2, 
the rolers87,93ridingintheslots103,195guide the 
forWard end of the piston rod and the block77sothat 
it movessubstantialy ina straight ine?The rollers 83, 
89andtherolers85,91ridingin the camslots95,97 
and99,101,respectively,causethe body39andthe side 
plates41,43topivotaboutthe pins45,57inamanner 
to achieve the desired movementofthejaw17? 

Initialy,the piston rod33isretractedandthejaw17 
isin areleased position asiustratedin FIG.3.Asthe 
?iston rod 33 begins moving forwardy ortoward the 
Fight,therolers87,93ride forwardyin theslots103, 
105.The rollers 83?89and 85,91 bearon the bottom 
of the cam slots 95,97and99,101,respectively,and 
Swingthe body39andtheside plates41,43downwardy 
orin a clockwise direction aboutthe pivot 57. During 
thisinitial Stage of piston rod movement,the body 39 
moves conjointly with the side plates41,43and swings 
aboutthe pivot57causingthe leverarm18andjaw17 
toSwingthroughthe pathAshowninFIG.1? 
Whenthe sideplates41,43have pivoted toaposition 

where the cam Slots 99,101are substantialy aligned 
with the slots103,105inthe bodyarms35,37,pivotal 
novement of the side plates41,43stops,Continuedfor 
wardmovementofthe pistonrod33eventuallybringsthe 
roHers 83,89to bearagainst the top of the camslots 
95,97and causes the body39toswingin aclockwise 
direction relativetothesideplates41,43aboutthepivot 
45,Alignment between the slots103,195and99,191 
holds the Side plates 41,43 against movementreiative 
tothe base12. Duringthismovementofthe body39,the 
lever arm 18 and the jaw17swingthrough path Bto 
the position shown byfullinesin FIG,1to clamp a 
workpiece(notshown)againstthe base12andthe pro 
jection15, 
Itwilbe observedthatthearcuate1ength ofpath B 

can be varied byvaryingthe degree of curvature ofthe 
S-shaped cam slots 95,97,Also,the positions of the 
Pivots45,57 relative to eachotherandtotheiamslots 
95,97,99,191 can be varied accordingto particular 
needsordesires? 
Asthe piston rod33approachesitsforwardmost posi 

tion,the rolers83,89engage a bottomsurface106 of 
of a wedge block 107 mounted in a cross slot 109 
in the body 39.The wedge block107 hasa shank 
111 eXtending upwardy in an opening 113 in the 

41 
body39andakey114backedup byasetscrew115 
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extends slidablyinto a keyway117inthe shank111to 
Boldthe wedge block107in position.Some verticalmove 
ment ofthe wedge block107ispermitted since the key 
way f17is Somewhat longerthan the key114and the 
wedge block107normaly hangsdownintothe cam slots 
95,97to be engaged bythe rollers 83?89asthey ap 
proachthe outerlimitoftheirtravel? 
Asthe piston rod33 movesforwardy,the rolers83, 

89 engage the wedge blockbottom surface 196andpush 
the wedge block 107 upwardy unti the key114seats 
against the bottom of the keyway117,Thereafter,the 
rollers 83,89 wedge between the Wedge block bottom 
Surface ?06and the lowersurfaces of the cam slots95, 
97 So thatforward movement ofthe piston rod33and 
pivotalmovementofthejaw?7aboutthepivot45ceases? 
Idealy,forward piston rod movement should stop 

when the jaw 17 Securely clamps the workpiece(not 
Shown)against the base 12andthe projection15,How 
ever,because of workpiece tolerances,thisisnotalways 
true.Thecooperationof therolers83,89with the wedge 
block107andthe cam slots 95,97,permitthejaw17 
to clamp the workpiece(notshown)tightly against the 
base12andthe projection15,alowingforsighttoler 
ancesin the workpiece,and yet provide a forward imit 
forpistonrodtravel.Inpractice,thewedgeblocksurface 
196forms anangle of about5°with a planenorma1to 
the axis ofthe shank111.Shouldit be desiredtoadjust 
the clampingposition ofthejaw17,thewedge block107 
Can,be removed and replaced by another havingthe 
desiredsizeandconfguration? 
AS bestSeenin FIGS,3?5,the clampingarm18tra 

yerses a,relativelyfat downward trajectory duringthe 
frst portion ofitsmovementtowardclampingpositionas 
ShownatAin FIG.1andthenswingsabrupüyinwardy 
tothefulyclampedpositionasshownatBThismotion 
9fthe clampingarm18isimportant because clampsof 
thistypefrequentyare mountedin exceedingycramped 
or confned quarters?The present arrangements per 
mits the,clampingarm 18 when unclamped to swing 
completelyawayfrom the worksoasto clearthe1atter 
foreasyinsertionandremovalandatthesametimeavoids 
interference betweenthe arm andafxture ormachine 
Parts?eqenylocatedclosetotheendoftheclampso 
asto beinthe_path.ofthe latterifitmereyswungin 
atrugarcawayfromitsclampedposition. 
Whsnthepstonrod33isfuiyadvanced,thepartsoc 

Cupythe positions shownin FIGS.1,2and4–7andthe 
jaw17issetinthe clampingnosition.Asthepistonrod 
3°begigsto retractto begin thereleasingsequence,the 
rolers 87.93 move straightbackintheslots103,105 
andtherolers83,89initialyarereleasedfromthésur 
face106,wedge block107andthe1owersurfacesofthe 
Cam slots.95,97.Thereafter,therolers 83,89 bear downwardy onthe body39atthecamslots95,97and 
Swingthe body39ina counterclockwisedirectionabout 
the pivot45as Seenin FIG.1and causethe1everarm 
18 and thejaw 17to swing counterclockwisethrough 
Path B.Thiscontinuesuntilthe body39hasturnedsuf 
genty,to,generaly align the slots95,97in the body 
39 with theslots99,101inthesideplates41,43,A? 
this point,the jaw17wil be positioneá Substantialyas 
Shown bydot-dashlinesin FIG.1? 
Cont?edretraction ofthe piston rod33 bringsno 

s?bstantalmovementofthe body39,thesideplates41, 
43orthejaw17untitherolers85,91reachtherear 
end ofthe slots 99,101.Atthistime,theside plates41, 33begintoswingupwardyorincounterclockwisedree 
tonaboutthe pivot57asseenin FIG.1.Theconfgura 
ton oftheslots95,97and 99,101beingsubstan?aiy 
thesameattheirrearwardends,the body39swingswith 
the side plates41,43 sothatthe1everarm18andthe 
jaw17now pivotsaboutthe pin57andtheouteredge 
thereof Swingsthroughthearc Ashownin FIG.1? 
From theforegoing,itwilbeapparentthatthepivot 
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Said cam meansand Said cam folower means beingfur 
ther Operative byafrstincrementofreciprocatory motion 
of Saidactuatorinareyerse directiontorocksaidclamp 
ingarmaboutsaid movablepivotina directionto move 
Said clampingarm out of clamping position and by a 
Secondincrementofreciprocatorymotionofsaidactuator 
in a reverse direction torocksaidsupportand toswing 
Said clampingarm aboutfixed pivotboth ina direction 
to move Saidjawto afully open or Unclamped position? 
17,Aclamphavingafixed pivotandincludingsupport 

means mounted onand Swingable aboutsaidfxed pivot, 
a clampingarm mounted on and Swingable abouta mov 
able pivot carried by the Swingingend of Said support 
neans,actuator means coactive with Said Support means 
and said clampingarm operable by a firstincrement of 
movement to rock said Support meansabout said fxed 
Divot Soasto Swing Said clampingarm ina substantially 
flattrajectorytowarda clampingpositionand bya Second 

8 
incrementofmovementtorocksaidclampingarmabout 
Said movable pivotand to move Said clampingarm toa 
fnalclampingposition? 

References Cited 

UNTTEDSTATESPATENTS 
3,059,793 10/1962 Atkinson???????????? 214?146 
3,108,794 10/1963·Blatt???????????????269?233 
3,147,004 9/1964 Blatt??????????????? 269?233 
3.278.057 10/1966 Drolinger?????????? 214?146 

ROBERTCRIORDON,PrimaryExaminer 
DAVIDR.MELTON,AssistantExaminer 

- U.S.Cl,XR… 

74?107;269–233,238 


