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ThisinVentionisadeVice foruseinapplying 
a,pulling tension Up0n a,cord Gr cable Which 
haSpreViousiybeentiedinaknot, 
Inthe manufacture of parachutes of thetype 

commOnly Used for dropping supplies,ammuni? 
tion,and Certaintypes ofincendiary bombs,the 
Cords attached to the numerous corners of the 
fabric arealtied ina,single knot,It isim? 
peratiVe,howeVer,that this knot be made as 
tight as pOSSible,and this is accomplished by 
Separately pulling the free end ofeach of the 
COrds With Considerable force?Heretofore,prior 
t0thefinalknot-tightening operation,al1ofthe 
parachutecordsarejoinedinasomewhatloosey 
tied Single knot?Each cordisthen placedina 
SuitablechuckWhichismanuallymovedtoapply 
the neCeSSary pulingtensiontoproducearela 
tivelytightknot. 
An important object of the inVention is to 

provide a mechanical cord-pulling device by 
means of Which the knot can be pulled tighter 
thanitis p0SSible to do it by hand?Afurther 
object is to produce a device of thecharacter 
mentioned Capable of performing the knot 
tightening operations guickerandwithless fa? 
tigue tothe operatorthancan beaccomplished 
bythe methods previousiyemployed. 
Theinventionwilbehereinafterfulysetforth 

Bnd partiCUlary p0inted outin the claims, 
Intheaccompanyingdrawings: 
Figure Lisa sideeleyationiustratingame 

Chanical knot-puling device constructedin ac 
Cordance with the inVention? 
Figure2isatopplanViewthereof, 
?igure3isanendwieW. 
Figure 4 is a Verticalsectional view onthe 

line A?A,Figure2,throughthecrossheadand 
bearing wayS? - 
Figure5isadetailview,partlyinsection,ius 

tratingthefxediaW? 
Referring to the drawings,40 designates a 

frame provided witha verticalstudportionff, 
Whichis adapted to be insertedinto asocket 
12,forming part of a,table bracket 13,The 
S0cket 12is provided withaslot f4 toreceive 
a pin f5 on the Studff,inorderto preventro 
tation Of the frame 40 withinthesocket12Whie 
theapparatusisinuse? 
The puling force is preferaby provided by 

meanSOf8 pneumatic pressurecylinder H6which 
is Supported bytheframe10,The cylinder?6 
hasa conventionalpiston 17,andapiston rod 
18,the latter havingits outerendconnectedto 
the gripping mechanism fortheparachutecord 
inamannerabouttobedescribed, 
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The piston Hiscaused to travelin either di 
rection withiQthe Gylinder #6by any Suitable 
pressuremedium?Forinstance,conduits f9 and 
26,connectedWithasourceoffuid?preSSure(not 
shown),arealso connected with the Cylinder 46 
at therespectiveendsthereof?ThefloWof preS 
sure fuidthrough said conduitsis Coatrolled by 
a Suitable Valve(not Shown)in a manner Wel 
understoodin the art of fiuid preSSure motOrS? 
A cross head 2f is connected to theouter end 
9f thepiston rod 18,SaidCross headbeing pro 
Vided Withrolkrs22,arranged totraVelinguide 
channels 23,and23°,suitablysupported bythe 
frame #0? 
The gripping meChanism Comprises a lower 

jaw 26 Whichis fixedy connected to thecroSS 
head21,andan Upper Clampingjaw26°Which 
is moyably mounted With respect tosaid lower 
jaw?The top jaw 26°isconnected to a,Iever 
arm 2? by an intermediate portion 2?”,The 
jaw,arm,and the intermediate portion form 
an integral unit?Astud 28 is rigidlyattached 
to the arm 27 by haVingthe inner end thereof 
butt-Welded or brazed to theinside face of the 
arm2T?Abottomjaw26isprovidedwith an 
integralprojectinghub 26”Which hasanopen 
ing therethrough to receive the stud 28?This 
provides for the piyotalConnection between the 
jaWSandthe mounting of the upperjawonthe 
lowerjaw?Thelowerend of thearm27 isfree 
to moveinanarcuate path withrespect toits 
piVOt,andCarries.aroller29,Saidroler traVels 
inengagement withafixed camtrack30,which 
extends paralel with the guiding channels23 
and 23°,andjsprovidedwithadepression 30° 
at theendthereoffurthestfromthecylinder16. 
ASpring3fisconnectedtothelowerendof the 
arm27 SoastoaidinJiftingtheroler29over 
therise of the Cam track30,duringtheinitial 
Stage ofthepUlingoperation? 
Iapractice,the cordCtobetightenedisinitial 

ly placed betweenthejaws@öand26a,asshown 
in ügUre l Of the drawings,?he placing of the 
COrdinproperpOSition beingaidedbygaugestops 
32,32°,Connectedtothelowerjaw?Theoperator 
then-Operatesthefiuid pressure control?alveto 
the position which w?l introduce fuid under 
preSSUre through the pipe 19,and to vent the 
CylinderthroUgh pipe 20,whereupon the piston 
17 Will be CauSed to move to the1eft,asViewed 
in the drawings?At the beginning of thepul 
stroke ofthepistonrod 8,theinitialriseinthe 
Cam track30CauSestheroler29toliftthelower 
end oftheleverarm27,Soasto move?heupper 
jaw26°towardthelowerjaw26and tothereby 
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Clamp the C0rdC betWeenthem?During there? 
mainder of the pul-stroke the Cord is tightly 
gripped between the jaWSand pulled to produce 
aVerytight knot?Upon Completion of the knot 
tightening Stroke of the piston rod 8,the fuid 
preSSure COntrol Valye is reyerSed,S0 that fiuid 
preSSUre iSintrOduced into the Cylinder throUgh 
pipe 20,and t0 Vent the Cylinderthrough pipef9, 
whereUpon the piston rodis caused to travelin 
the reVerse direction?When the retUrn Stroke 
haS been Completed,the roller 29 drops into the 
depreSSiOn ofthe Cam track30,SO thatthe Clamp? 
ing jaWS are Separated and the tightened COrd 
may be removed?It Will be obServed that the 
Spring3f aSSistSin lifting the roler 29 oVer the 
rise in the Cam track30 dUringthe initialStage 
of the pulling Operation?Itis preferred to place 
a fexible cover3f over the top of the frame 13, 
one end Of the COVer being ConneCted t0and moV? 
able With the fixedjaw 26,theother end of Said 
cover being anchored to the end of the frame 
whichisremotefrom thejaW?The primary puT 
pose of this fexible Cover 31”is to protect the 
hands Of the OperatOrand prevent them from be? 
ing Caught between the Cylinder head and the 
jaws duringthe pulingStroke of the jaWS? 
The parachute Cords frequently Vary in thick? 

neSS and hardneSS as a,reSult of haVing been 
made by diferent manufacturerS,and in Order 
to CompenSate for this laCk of Uniformity,the 
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leyer arm 2?is bifUTCated,asindiCatedat 35,SO 
that Saidarm is provided With relatiVely Spaced 
fork portions 27? and 2TP?In this manner 8 
portion of the arm27 betWeen the jaWS andthe 
roler 24is rendered more or leSS resilient,SO aS 
to yield Sighty if the preSSUre UpOn Said roler 
becomest00great?The fork portion 27°is pro 
Vided with an abUtment Well 36 for reCeiVing a 
spring 3T,and the fork portion 2T°is provided 
With a,threaded adjUsting SCreW 38 Which bearS 
againstthespring3??The degree ofyieldablere? 
sistance to excess preSSure Upon Said roller 29, 
maybe Varied byadjustments of SCreW38? 
To CompenSate for Wearin the mOVing partS, 

as Wellasto provideforadjuStment Ofthe Upper 
jaw 26° relative to the lower jaw 26,the roler 
29 ismounted onan eccentric shaft 45,Whichis 
Supported between the members 27°and 2° of 
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theleverarm27?The shaft45isfxedlyretained 
in anyselected position bya,ClampingSCrew 47? 
When an adjustment is t0 be made the SCreW 
4T is looSenedand the operator tUrnSthe eCCen? 
tric shaft 45,by placing a,SCrew driver in the 
slotted head thereof?After the desired adjUSt? 
ment has been made,the Screw 47 isagaintight? 
ened for retaining the eccentric Shaft ?5in the 
adjusted poSition? 
Theadvantages of theinVention Will be readily 

understood bythoSe skiledin theart t0Whichit 
belongs?Forinstance,it Wil be particularly ob? 
serVed thata Verysimple meChanical knot-pull 
ing deviceis proVided,by the USe of which it is 
possible to draw the knots Very tighty,A fur? 
theradvantageisthat better knotSare produced 
thanis poSSible byany manUalmethod now COm? 
monly practiced,andat the Sametime the labor 
required to tighten the knots is materially re 
duced? 
Having thus explained the nature of the in? 

Vention and described an operative manner of 
constructingandusing thesame,althoughwith? 
out attempting to set forth al of the forms in 
whichit may be made,or all of the forms ofitS 
use,whatisClaimedis: ?? > ” 
1?A knot-tightening device of the Character 

50 

55 

60 

65 

70 

75 

2,391,644 
described comprising a,Supportingframe,a moy? 
able member reciprocatively Supported by said 
frame,a,fxed jaw Connected t0 and mOVable 
With Said movable member,81eVer piyotally Con 
nected with the fixedjaWand hayingat one end 
a jaw member complemental to said fixed jaw, 
the Other end of the leVer being free for arCU? 
ate moVement WithreSpect t0 itspiVotalSUpp0rt, 
a roller mounted in the free end of Said leVer, 
means forimparting movementSto the movable 
member ineither direction,anda Cam tracken? 
gageable with said roller during travel of the 
movable member,Said Cam track haVing meanS 
for holding the leyer and Said movable jaw in 
rope-clamping position during Said mOVementS? 
2,A knot-tightening device of the Char8Cter 

described ComprisingasUpportingframe,a moV 
able member reciprocativey moUnted in Said 
frame,a,jaw fixedly connected with the movable 
Imemberso as to be movable thereWith,a piVot? 
allysupported1ever havingajaw memberat One 
end complementalto said fixedysUppOrtedjaw, 
ashaft carried by Said leVer,a,roller Carried by 
said shaft,means for imparting movements t0 
said movable member in either direction,anda 
cam track positioned to engage Said roller and 
having means for preventing pivotal movement 
of the lever during movementS of Said mOVable 
nember? 
3.A knot?tightening device 0f the character 

described Comprisinga SUppOrtingframe,a mOV? 
able member reciprocatively moUnted in Said 
frame,ajaw fixedy Connected With the movable 
memberso asto be movable therewith,a,piVot 
ally supported 1ever having a,jaw member at 
one end complementalto said fixedy Supp0rted 
jaw,ashaft carried bysaid1ever,aroller Carried 
by said shaft,means forimparting movementS 
to said movable member in either direction,a 
cam trackhavingaportion engageable With Said 
roller t0 preVent pivotal moyement Of the leVer 
duringreciprocative movements of the movable 
member,said cam track having a depreSSiOnat 
one end to permit Said roler to drop Soast0 
open the movable jaw,and a Spring COnnected 
with said1ever for aSSisting movement of Said 
roler OutofSaiddepreSSiOn, · 
4?A knot-tightening deVice 0f the CharaCter 

described comprisingasupportingframe,8 mOV? 
able member reciprocatively Supported by Said 
frame,a,fixed jaw connected to and movable 
withsaid movablemember,a1ever pivotaly COn 
nectedwithsaidfxedjawandhavingat One end 
a,member complemental to the fixed jaW,the 
other endof the lever beingfree,arctativelyad? 
justable eccentric shaft Carried by the free end 
of said1ever,meansfornormaly preventingro? 
tative movement of said shaft,aroler rotatively 
supported by Said Shaft,and a Cam track en? 
gageable with said roller for holding Said lever 
and the movablejaw in rope-clamping position 
duringtravelofsaidmovablemember? 
5,Aknot-tighteningdeVice of the CharaCterde? 

scribed comprisingasupportingframe,a Cylinder 
supported by saidframe,a piston10Cated with 
insaid cylinder,meansfor Controlablysupplying 
fiuidunder pressure tosaid CylindertC move the 
pistonineither direction,a,piston rod ConneCted 
with said piston,a1ower jaw fixedy Connected 
withsaid pistonrod,a1ever connected With Said 
fixed jaw and having a,jaw portion COmple 
menta1thereto,andmeansrendered Operative by 
themovement ofthe piston forshiftingthe mOV 
ablejaw into and out of rope-clamping position 
and for holding?thejaws in clamping position 



2,391,644 
duringthe greater portion of the movement of 
Said piStOn? 
6?A knot-tightening deVice of the Character 

described comprisinga SUpp0rting frame,a Cyl 
inder supported by Said frame,a piston located 
withinsaid cylinder,meansfor ControlablySUp? 
plying fuid under presSure to Said cyinder t0 
movethe piston ineither direction,a piston rod 
connected with said piston,a CrOSS head COn? 
nectedtosaid pistonrod,meansforSlidinglySup? 
Portingsaid cross head,a1owerjawfixedly Con? 
nectedwithsaidCrosshead,aleverarmpivotaly 
connectedwith said fixed jaw and havingajaw 
portion complemental thereto,and means ren 
dered operative bythe movement of the piston 
for shifting the movable jaw into and out of 
rope-clamping positionand for holdingthejaws 
in clamping position duringthe greater portion 
ofthemovement of Said piston? 
7?Aknot-tighteningdevice ofthe CharaCterde? 

scribed comprisinga,Supportingframe provided 
with a depending stud,Support meansfor Said 
stud,amovablememberreciprocativelySupported 
bysaidframe,a1owerjawfxedyConnectedwith 
saidmovablemember,a1ever pivotalyCOnnected 
withsaidfixedjawandhavingajawportion COm? 
plementalthereto,Said1ever havingafreeend,a 
rollermountedinthe freeend OfSaidlever,anda 
camtrackcarried by Said frame andengageable 
withsaidrollerduringreciprocativetravel Ofthe 
movablemember,Said cam traCk haVing meanS 
for preventing movement of Said lever during 
travel of Said moyable member? 
8,A knot-tightening device of the CharaCter 

described comprisingasUpportingframe,8 m0V? 
ablememberreciprocatively mounted withinSaid 
frame,a1owerjawfixedlyconnectedtoSaid mov? 
able member,a,1ever pivotally COnnected With 
said fixedjaw and havingajaw portion at One 
endcomplementa1to thefxedjaw,the other end 
of said1ever beingfree and having a Split por? 
tion therein,means for imparting recipr0CatiVe 
movementstosaid movable member,aneCCentric 
shaft rotatively adjustable within the Split por? 
tion of said lever,clamp means Carried by Said 
1everfornormaly holding Saideccentric againSt 
rotative movement,a,roller mounted on Said 
eccentric shaft,anda camtrackengageable with 
saidrollerfor holdingthe lever andits movable 
jaw in rope-clamping poSition during traVel of 
Said movable member? 
9.A knot-tightening device of the Character 

described ComprisingaSUpp0rtingframe,a,mOV 
able member reciprocatively Supported by Said 
frame,afixedjaw connectedtoand movable with 
Saidmovable member,a leyer piVotallyCOnneCted 
tosaid fixedjawand having at One end a,jaw 
nember complementaltothe fixedjaW,the Other 
endoftheleverbeingfree,aroler Carried bythe 
freeendof saidlever,meansforimpartingrecip 
rocativemovementstoSaid movable member,and 
acamtrackengagingsaidrollerfor holding the 
1everanditsmovablejaWin rope-clamping p0Si? 
tion during movementS of said movable member, 
the freeend of Said1eVer being Split S0that the 
jaws mayadjust themSelvestoinequalitiesinthe 
size of the cord being Operated upon? 
10?A knot?tightening device of the Character 

describedcomprisinga,SUpp0rtingframe,8 mOV? 
able member reciprocatively Supported by Said 
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frame,afxedjaw connectedtoand movable with 
said movable member,aleverpivotalyconnected 
tosaid fxed jaw and having at One end a,jaw 
member complementaltothefixedjaw,the Other 
endofthelever beingfree,a,roller Carried bythe 
free end of said1ever,means forimpartingre 
ciprocative movements to Said moyable member, 
acam trackengagingSaid roierfor holdingthe 
1everandits moyablejaWin rope?Clamping poSi 
tion during movements of Said movable member, 
thefree end of Saidlever being Split So that the 
jaws mayadjust themSelvestoinequalitiesinthe 
size of the COrd being Operated up0n,8nd meanS 
foradjustably varyingtheyieldability ofthesplit 
portion of Said leyer? 
11?A knot-tightening device of the Character 

described comprisinga Supportingframe,amOV? 
able member reciprocatively Supported by Said 
frame,afxedjawConnectedt0and movable with 
saidmovable member,81ever pivotalyconneCted 
to Saidfxed jaw and haVing at One end a,jaW 
member complementaltothe fixedjaW,the Other 
endofthelever beingfree,a,roller carried bythe 
free end of Said lever,means f0rimparting re? 
ciprocative movements to Said movable member, 
a cam trackengaging Saidrollerfor hOldingthe 
leverandits movablejawinrOpe-clamping p0Si 
tion during movements of Said moyable member, 
the free end of Saidleyer being Split Sothat the 
jaws mayadjust themselvestoinequalitiesin the 
size ofthe cord beingoperated Upon,afixedabut 
mentSecuredtoSaidlever On OneSide Of the Split 
portion thereof,an adjustable abutment Secured 
to Said lever On the Opp0Site Side of Said Split 
portion,and a Spring interpoSed betWeen Said 
abutmentS? 
12,A knot-tightening deVice comprising8 Sup 

portingframe,a,movable memberreciprocativey 
Supported bySaidframe,a,10werjawfixedly con 
nected toSaid moyable member,alever pivotaly 
COnnected With Saidfixed jaw and havinga,jaW 
portion Complemental to the latter,means for 
imparting movement to Said movable memberin 
either direCtion,meanSengageable With thelever 
for holding the moyable jaWin rope-Clamping 
position WithreSpect to the fixedjaw duringsaid 
movement,anda,fexible COVerSupported by Said 
frame ab0Ve Said mOVable member but below the 
HOrizonta plane of the Clampingjaws,so asto 
Trevent fouing of the cord being operated upon 
during travel of the movable member? 
13?A knot-tightening device of the character 

deSCribed COmpriSinga,SUpp0rtingframe,a,fuid 
preSSure motOrSupported bySaidframeand haV 
ingapiston rod moUntedforrecipr0catiVe move 
mentS With reSpect to Said frame,a,CroSS head 
Securedtothe outerend ofthepistonrod,guides 
for Said CrOSS head SuppOrted bysaid frame and 
arranged parallel With Said piston,a,iower jaw 
fixedly Connected With Said CrOSs head,a,1ever 
piVOtally Connected With Saidfxedjawand hav? 
ingat Oneendajaw membercomplementaltothe 
fixed jaw,the other end being free,a,roller 
nountedinthe freeendof Said1ever,andacam 
track engageable with Said roller and having 
meanSfor holdingthe leverandits movablejaw 
in rOpe?Clamping position during travel of Said 
CrOSS head, 
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