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This invention relates to warp-knttting ma 
Chines,a Well known class whereln numerous 
Warp yarns are fed fromone or moresupplies 
or reels and through one or morebanks of yarn 
guides for manipulation into warp-knittedfabric 
by cooperation with,needles andother conven 
tional knitting instruments;8 typica prior in 
Stance of Such a machine beingthe doubletricot 
knitting machine shown in prior copendngap 
plication of Same assignee,Serla No,455.186, 
filedAUgust18,1942,· · 

Inthe Warp-knitting machine ofsaid priorap 
plication there is proVided Bn arrangement for 
relievingtheyarns,asthey aremanipulated,dur 
ing knitting cycle after cycle,from the greater 
part of burden of having to start into rotation 
each yarn reel at that part of each cycle when 
feed is demanded by theaction of the knitting 
instruments;this object being attained by the 
USe Of B p0Wer driVing mechanism,with timed 
Clutch,and a yarn pilot or guide rod which is 
resiently Supported but is caused to yield by 
the pull of the yarnstravelingoverit,such pilot 
Orguiderod being Connected through ashipper 
device to operate the driving ciutch and impose 
the drivingforce upon the reel,Thereelisthus 
power-rotatedforasmalarc ofmovementbythe 
Combined tension pul of theyarns and power 
drive,which movement is thereupon caused to 
CeBSe BS the ree 8dvance sUpplies the needed 
yarn or causes yarn slack,by reason of which 
the piot relaxes or terminates the cjutch drive 
and On the contrary operates or ?aposestheac 
tion of a braketo retardor stop the rotation of 
thereel;both the driving clutch and?heretard 
ing brake beingfrictionalin characterandcom 
pristng friction shoes bearing Upon friction dsks 
Or drumS Withgreateror?ess pressure,underthe 
described contro ofthep?ot, 
The mechanism of sald priorapplication,par 

ticularyin regardtothecontroloftheyarnten? 
ston possessedacertainobjectonduetotheex 
tensive Variation,in each cycle,of thetensionon 
the yarn,as wil be further explained,This 
Droblem,andthesolution of it bythisinvention, 
pertain to any warp-knitting machine,single or 
double,Wherein each ree1 hasto bestopped and 
reStartedin each cycle,8nd whethertherestart– ingisbythemerepuloftheyarnsupontheree1 
or is aided by the provision of a power drive 
mechanism with clutch,suchasisshowninsaid 
priorapplcation but which,tosimpifyilustra 
tion,is Omittedfrom the drawings ofthe present 
application?The presentinvention relatesmore 
particulary to the control of theree1braking? 

andreleasingaction,thatis,theimpostng offrlc 
tlontoretardandstop the reel,andthe relaxing 
ofthefrictionto aldrestartingintotherotation 
necessary tosupplytheamount of yarn needed 
duringeach Cycle? 
In said prlor application the yarn,acting 

throughitsresilentlysupportedguiderodorpllot, 
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brings about the relaxing of the brake,namey, 
by overcomingthe brake-imposlngspring,atthe 
Droperinstantand forthe proper periodineach 
cycle?A1ongspring Was prowlded to predeter? 
mine the yarn tenslon,this spring taking the 
weghtofthephotrodandthe puloftheyarn; 
butthisaction Was dsturbedatthat point tnthe 
cycle whenthebrakingfriction hadtoberelaxed, 
this forthe reason thatthe pUl0f theyarn,and 
the plotrod,thenbecamesubjectedt08Substan 
tialaddtional straim,namelythe Strain CaUsed 
by havingtoovercomethe pul1of the brake-im? 
posingspring,with the result that Unduetension 
wasunaVoldaby caused and the yarn Was found 
tobesubject to breakage,especia}y 8t the hfgher 
Speeds of Operation? 
The general object of the present inyention is 

to improve on prior known machines of the kind 
by providngforasubstantialyuniformor equal 
izedyarn tension throughout each knitting cycle, 
thus relievingthe resilent pilotrodandthe yarn 
of haVing tO receiVe exceSS Strain,?n,this case 
bytheexplainedneedofassumingthe8ddedfunc 
tiOn of operating the friction brake8t B,Critica? 
stageinthecycle?Aparticularobjectofthein 
vention istoseparatethe functions of predeter 
min?ngtheyarn tensior throüghthe operation o? 
thespring-yieldingguiderod,and ofrelaxing?he 
?ricšion brake of the ree to aid the turning 
thereof and SUpplying of yarr 8t8sU?table part 
of the Cycie?Other Bnd moredetai10bjects and 
8dvantages Wii be explainedin the hereinafter 
folowing deSCription of certain mechanismsem 
bodying the principles herein or wi1 be under 
StOOd tothose Conversant with thesubject, 
To the attainment of such objects andadvan 

tagestheinvention maybe described,in oneas 
pect,asreatingtoawarp-knittingmachinehav 
ingaresienty applied friction brake operative 
for Stoppingthereelrotation in each cycleand 
ayieldableguiderodover whichtheyarnspass 
from theree1towardthe knitting point,together 
withautomaticor cam meansdrivenintimewith theknittingcycleandoperativetocausethepre 
determinedrelaxingofthebrakefrictionpressure 
atthat part ofeach cyclewhentheyarntension 
actSto depress therodandwhenthereelisre 
quired to berotated to suppytheyarn needed 
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8upporting spring8 248nd the knitting tenston oftheyarnstherei8shownprovided,atthe1ower 
end of each tnterior bar 25,8n Bdjustable 8but 
ment26forthe owerend of thespring24,this 
adjusting device being 8hown in the form of 8 
Dair of1ocknuts which may be readily shifted 
alongthe barasrequiredfor any p&rticular knit 
ting operation? 
There has been described the cro85spring 2T 

which pullstogether the brake leversto tmpoSe 
friction on the fisk 12geared to the reel,this 
spring being ac Jted to be partlaly overcome 
bytheshipper devicewhen operatedtorelaxthe 
Brakingaction;anditis preferred also that re? 
siHent means or springs be interpoSed between 
each brakeshoe and the lever that Carriesit,80 
thataseachleverisbacked awaytoreduce fric? 
tiona1pressure the shoe nevertheless Wil be 
thrustrelativelyfrom the levertowardthe dsk, 
thus to maintain continuous contact,under 
varyingpressureandfriction,Forthesepurposes 
eachshoe1everis provided with astud30 While 
eachshoeisprovidedwith an outwardyextend 
ingslotted1ugcrear31,provldinga forkwhich 
straddles the stud and thus permits the move? 
mentsoftheshoerelativetothelever;theforked earsbeingpreferablyindupicate,Soastoextend 
ateachside of andtostraddle the web9f thg 
1ever,In cooperation with this constructon of 
shoeand1everisshownaresilent devlce inthe 
form of a pair of shoe”springs32,these being 
mountedintheshoe1ever,above and belowthe shoe ear and pressing constanty against the 
outerside of theshoein orderto hold the Shoe 
andits iningin continuous but Varlable preSS 
ingcontactuponthefrictiondskí2,This Shoe? 
and-1ever construction corresponds Substantialy 
to thatshowninsaid priorapplcation? 
Forpurposestobefurther described herefnbe? 

1owafolower orrolingelement 34is provided 
atthe freeor upper end of afolower Brm 35 
turningonafixed pivot oraxle 36 and having 
a,rearward extension orrockarm 3T,this SyS? 
tem beingstressed by spring 38 Which acts t0 
holdthefoloweruponthe body of yarn Yonthe 
reelinsuchmannerthatthe folower shifts in? 
wardytoward the axis of the reelas the yarn 
is gradually used and beComes degleted, thiS 
mechanism therefore being adapted to aford 
certain progressive controls of the feedingand? 
tension of theyarnsasis found to be deSirable 
tosecureuniformity of operation and product. 
Coming now to the automatic or Cam meanS 

drivenintime witheach knitting Cycle to bring 
about a predetermined relaxing of the braking 
frictionatthat part of the Cycle when the yBrn 
tension depresses the guide rod to the extreme 
andthusrequirestherotaion of thereelto feed 
the additional yarn needed,the deSCription 
thereof may begin with the shipper 8 by the 
rocking of which the brakelevers and Sh0eSare 
operatedtorelaxthe brakingfrictionaSalready 
described,When the feed point of each Cycle 
arrivestheshoelevers have tobeforcibly thrust 
apart to relax the friction and facilitate the 
turning of the reel,and in the prior apparatuS 
thissuddenincreaseofload,whichathigh Speeds 
hasanabruptefect,wasthrown upon theresil 
ientlysupportedyarnguiderod218nd upon the 
yarnsthemselves,which thus,already opposed 
bythe1cngsprings24,wererequiredtooverCome 
and stretch the cross spring 27,involving the 
objectionsaiready hereinabove explained,With 
thepresentinventionthe shipper 18is operated 
independently of the guide rod movements,So 

3 
thattheyarntenslonis determinedsoleybythe 
movement80f the kndtttng tnstruments 8nd the 
8ction of the1ong8upportingspring824? 
The operation of the present tnyention is to 

relax independently &nd regularly the braklng 
?friction at that polnt of each cycle when the 
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mandpulation of the yarns tends t0 CaUSe the 
m8ximum depression of theguiderod,and Com 
presslon of the springs 24,thusto facilitate the 
starting into rotation of the reelto supply the 
needed additionalyarn;and as well preferably 
to relieve the braking action to a,progressively 
increasing extent as the warp supply dameter 
decreases as will be more fully explained? 
The diagrams of Flgs,3 and 4throw Iight on” 

the cyclic action,being dagrams which repre 
Sent in away the mantpulation of the yarns 
andthetension thereon,but beingactualyarep? 
resentation of the periodic upward and down? 
ward movements of the pilot or guide rod 21, 
under these actions of theyarn and the resist~ 
ancC of the longsprings24,Referringto Fig.3, 
for convenience the references a,b and c have 
been placed at convenient corresponding polnts 
which maybe conslderedasthe beginnings of 
the SucceSSive cycles,in plain or single tricot 
knitting?When the main cal for yarn occurs 
theguideroddpsfrom the maximum height a 
to the iowest point of the curve,8nd thereafter’ 
returnStothe high polnt b,but With Someirreg 
ular motions between the high and Iow points, 
due to the knitting manipulations of the yarns. 
Itis deemedsuficient t0indicateinthisdagrari 
the general character of the guide rod motions 
without explaining how the needles and other 
instrumentsactupon theyarnstogivethisefect, 
Since indeed the guide rod motions Wil difer 
quitematerialy under diferingconditions,such 
as changes in yarn,0r of the tensions,type of 
fabric being produced and the like,Simiar ob 
servationsappytothe dagram?g.4of double 
tricot knitting,wherein thereare further com? 
plications of guide rod movement between the 
COmmencement and completion of each Cycle.… 
The pointin each Cycle When the reelmust be 

slightiy turned in order to feed to the knitting 
point thenecessary ength of eachyarnforeach 
course of the fabric may be considered as the 
1cw portion orbottom of the curve in the dip 
of the guiderod,and in Said priorapplication 
the guiderodatthispoint hadtotake the duty 
of rela?ing the brake to facilitate SUch rotation, 
in conjünction withapower drivingaction there 
employed. On the dagrams the feeding Stage 
of the cycleis roughlyindicatedin Fig.3asbe? 
ginningat thepoint ?andendingatthepCint y^ 
orin Fig.48tthepoints ?”and /;andthe lowest 
dipping motion of the guide rod may in Some 
cases be betWeen these two pointS?The tend? 
encyatthis moméntistoplace an Unduetension 
ontheyarn butwith the presentinventionthis 
is anticipated by the use of a,p0sitiVely timed 
cam operatingto relaxthe brakeintime t0 per? 
mitthefeedingrotation of thereel,forexample, 
preferably.during the part ??@”of the Cycle? 
Thepresentinvention thuscooperatesautomati? 
calyinassistingthe SupplyingOf8dditionaiyarn 
fromthereelduringthat part ofeach Cycle when 
theguiderodisnearthelow workingrange ofitS· 
movement?The described control of the brake 
action is thus performed independently of but 
intimed coaction with the motion of the guide 
rod,resultingina,better controiedyarn tenSion 
8ndavoldance Cf undue Strain On the yarn? 
Byamodifiedaction anticipatingtheyarn re? 
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quirementsatapproximatelythe curve portions 
or pointsa and y”,or in Fig?43’811d y,the eX? 
treme1ow of the downward motion of the guide 
rod may be med?ed,as with theyielding and· 
feed oftheyarnfom thereelthepulingaction 
of theyarnagainst theguiderodwill berelaxed; 
this giving the reSuit that the motion CurVeS 
shownin Figs.3and4 wilfolowapproximatey 
the modified curves indicated in dotted lineS 
thereon?Although the consequent reduction in 
the dipping motion of theyarnguiderodis very 
Small,duetothe fact that forexample Only One? 
eighth inch of yarn isrequiredineach cyclein 
a,30-gauge machine,this reduction in theguide 
rod motion willinitself contribute to the equal 
izationandsteady control of thetension ofthe 
yarn?The anticipated relaxing of brakingmay 
extendfroma to2”instead of ? to2”on Fig.3? 
The mechanism disclosed in Fig?1 to aford 

the described functionsandadvantagesincludes 
primariyatimed means orrotary camá0 which 
makes onerotation per cycle,and which hasa 
concentric cam portion or surface ?f rendering 
the Cam idle or paSSiVe throUghout the greater 
part Of its rotation,but Withan active cam por? 2 
tion consisting of a drop orinwardslant ?2fol 
?owed byarise ?3?The Cam ?0 ismountedona 
ConVenient shaft or 8xle ?? and.may be driven 
as folows?ASprocket wheel45attached to the 
Cam is driven by a Sprocket chain $6 from a,3 
Spr0cket wheel ?T on 8,preexisting shaft ?8, 
which is a cyclical shaft,making oneturn per 
cycle,and may bethe main cam shaft ofthe 
ImaChine? 
?n Order to C0mmUnicate the Control of the 

cam ??to theshipper 8torelaxthereelbrake 
ImeanSat the proper Stage of the:Cycle,asillus? 
tratedin Figs.3and4,andas determined bythe 
Cam Surface ?2,?3,the following convenient 
rnechanism isillustrated?A folower orrol150 
bears on the Cam andis mounted on anarm or 
Swinging carrier 5f which is pivoted at 52 in 
Sucharrangement that the armisswung bythe 
Cam through an arc extendingrightwardy and 
1eftwardy,toward and from theshipper?The 
pivot 52isprovided on anyfxed partor bracket 
53?ASpring54 pulls upon thearm 5?andthus 
holdSthefolowerupontheopencam,thishaving 
Certain advantages over a closed cam,without 
Spring,Froman oscillating part ofthearm5? 
is Shown a Connection or 1ink 56 extendingto 
thelowerend of the shipper f8?Bythismeans 
the Cam controlis communicated to the device 
or Shipper by which the brake meansis relaxed 
OrimpoSed. Forthe purposes of adjustingthe 
throw of the ink 56 andthe shipper,the first 
endofthe inkisprovidedwithastud57which 

,isengagedadjustablyinalongitudinalslot58in 
thearm51?Whenthestudisiftedhigherinthe 
Slot,the throw isincreased,andagreater de 
gree of relaxing of brake occurs?Such anad? 
justment may be efected automatically,and 
prOgreSSively in accordance with the depletion 
oftheyarnonthereel,forwhich purposeadrop 
link 69 is Shown extending betweenthe1ink56 
and therockarm37 previousy describedwhich 
latter rises little by littleasthefolower34ap 
Proachesthe Center ofthereelwith theusingup 
of the yarn thereon? 
The Operation ofthe Fig.1mechanismmaybe 

furtherreviewedas folows?Thefolower 50 is 
On SOme COnCentric part of the cyclicalcam 40 
and ConSequentythe Swingingarm 5?standsin 
its rightward position,the shipper f8 stands 
rocked counterclockwise,the brake1evers14,14” 
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2397663 
are fuliydrawn towardeachother byspring2T, 
8nd the brake sh0es f3,13”are applied fully 
withoutrelaxation?With the clockwise turning 
of cam ??,fts drop part 42reaches the folower 
and the Swingingarm commences toswingleft 
Ward??his may anticipatesightly the calfor 
yarn feedasindicatedapproximateybytheposi~ 
tion of the point ? on the cam part 42,corre 
Spondingwith the point ?inthe diagram of Fig? 
3,The leftward Swinging of the8rm 5 causes 
the shipper?18torockclockwiseandthisthrusts 
apart the shoe levers,overcoming the spring2? 
andrelaxingthebrakingfriction,thelocalsprings 
32 keepingthe shoes uponthe disk,but with de? 
creasingpressuresoastosubstantiallyovercome 
the operative brakingforce?Attheapexofthis 
relaxation,Which may correspondwith theapex 
of the dip of theguiderodasindicatedin Fig.3, 
the folower 50 enters upon the second,active 
cam part g3 and thereupon the shipper rocks 
back again,counterclockwise,to alow the ful1 
brakingforceto berestored,whichmaybetimed 
to occurslighty beyondthe point yasnotedin 
both FigS?1 and3,The desiredresultisthus 
Secured and the reelis readily put through its 
Shortfeedingrotationatthecritica1point ofeach 
Cycle when yarn must be suppliedtothe knitting 
inStruments? - 

Referring next to the progressive readjust 
ment ofthe describedmechanismefectedbyrea 
SOn of thegradual depletion of the yarn on the 
reelthis may operate as follows?The follower 
Orroll34movesinwardytowardthereelshaft?0 
through knitting cycleafter cycle,andthisacts 
througharm 37 and Iink60tolift thetransmit 
tinglink 58 andits stud57 whichisenteredin 
the slot of the Swingingarm 51;andthis pro 
greSSively lengthens the efective1ength of the 
arm 54 andthe consequent throw of the link56 
whichoccursineach cycletorocktheshipper18 
ClockwiSeandrelax the brakemeans?Owingto 
the progreSSive adjustment of the action,each 
relaxingoperationisinaslightlygreaterdegree, 
So that during the knitting of a piece offabric 
the Cyclicalrelaxation ofthe brake meansisin 
CreaSedastheyarn becomes depleted,this being 
due to the gradually increasing rocking of the 
Shipperand Spreading of the brake1evers?This 
pr0greSSiVechangein brake controlisof valuein 
reSpect to the gradualincrease of efort neces 
Saryto Start the reelinto rotationastheyarn 
thereon becomes of less and 1ess diameter??t 
w? be understoodthatthepul oftheyarnis 
reliedupon to aidin orto bringabouttheactual 
rotation ofthereel,byitstangentia1pulonthe 
leSSening Cylinder Yof yarn,and that asthe 
diameterthereofgrows lessand1essthe1everage 
t0 produce Such rotationgrows correspondingly 
less whileat the Same time the reel hasto be 
turned Somewhat furtherangularlyandfasterto 
delivertherequiredlength offedyarn?Thead 
justmentsthereforethatoriginatefromtheyarn 
folower34 provide a practica1tendencyto keep 
theyarntension Substantialyuniformthrough 
Out Cycleafter Cycle,thusimprovingthegeneral 
Operation of the machine,minimizing breakage 
ofyarnand deliveringa better quality offabric, 
TheSecondform of constructionshownin Fig, 

2isinpart the Sameasthatin Fig.1 butdifer 
inginthe mannerin whichthe camactiondur 
ing each Cycle communicates relaxingactionto 
thereelbraking means,Instead oftheshipper 
18 actingtospreadapart the shoe1eversand 
alowthemtoreturn,Fig.2showsamovablede 
Vice orrocker63 whichisinasimilar1ocationbe? 
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,vice interposed in said springmeans and timed” tweenthe shoe1evers,andarrangedonanysuit 
ablefulcrum,butiliustratively shown1oose upon 
the samerockaxle 198s before,butin thiscase 
interp0Sedin the CrOSS Spring means which pulls 
togetherthe Shoeleyers,in Suchmannerthatthe 
clockwise rocking of the rocker 63 relaxes the 
CrOSS Spring pull and in that sense relaxesthe 
frictional braking pressure?Torock the device 
63it is Shown as provided with.8 downwardex 
tension or arm 64 whichis connectedwith the cam40throughthelink568ndotherpartsasal 
ready describedin connection with Fig.1? 
·TheSe principlesare shown as carried out by 
Splitting the shoe lever springinto two sections 
66 attached to the left shoe lever extension 17, 
With an initial adjusting device 67,and at the 
otherside a halfspring66”connectedtotheshoe 
1ever $enson 17,by an.adjusting.device9? 
Screw 67”?When the cam 40 causesthe arm 51 
to SWingleftwardin each cyclethisturnsclock 
WiSe the rocker 63 and relieves the shoe 1evers 
ofthefultension ofthecrossspringdevice,thus 
aiding the Starting of reel rotation at thetime 
thatyarn must befedtotheneedlesetc.,onthe 
principles already described,Preferably the 
rocker 63isloose onthe axle 19,asistheshipper 
18in Fig,1,butit might be on anindependent 
fulcrum Sothatthe Cam-controiledrelaxation of 
the brake means is wholy independent of the 
resilient movements of the guiderod21 andthe 
tension of theyarn passingthereover? 
There haVe thus been describedseveraliIIus 

trativemechanismsembodyingthe principlesand 
attainingthe purpoSeSofthe invention;butsince 
many matters of arrangement,structure,design 
and operation may be variously modified with 
out departing from Such principlesitisnotin? 
tended to limit the invention except to the ex? 
tent Set forthinthe appendedclaims, 
Whatisclaimedis: 
1·In awarp-knittingmachine havingaresil 

,ient or Spring-appliedfriction brake adaptedand 
Operative for stopping the rotation of the warp 
reelineachcycle,andayieldable orspring-sup 
portedtensioningguiderodoverwhichtheyarns 
DaSS from the reel toward the knitting point; 
automatic means drivenintimewiththe knitting 
cycle andadapted and operativeto cause,inde? 
pendenty ofthetensioningoperation oftheguide 
rod,the predeterminedrelaxingofthe brakefric 
tion preSSureat that part ofeach cycle whenthe 
yarnpulortensiondepressestherodand when 
the reelis required to be rotated tosupplythe 
yarn needed foreach Cycle? 
2,A Warp-knitting machine asin claim1 and 

Wherein the automatic meansincludes 8,brake 
preSSurerelaxinglever,andatimedrotary cam, 
With connections from the cam tothe1ever to 
Swing the Same thereby to relax the braking 
friction Whenthe yarnisto be supplied bythe 
rotation of the reelduringeach cycle? 
3?AWarp-knitting machine asin claim1and 

Wherein the friction brake comprises shoes on 
Oppositeleyers,With Spring means drawingto 
getherthe leverstoimpose brakingbytheshoes, 
andtheautomatic meanscomprisesashipperar 
ranged to appy Spreading thrust between the 
leVerS and Connections thereto from the timed 
meansto shift the shipperforeach requiredre 
laxationofbrake? “ 
4?AWarp-knittingmachine asinclaim1and 

whereinthefrictionbrake comprisesshoesonop 
·p0siteleyers,withspringmeans drawingtogether 
theleyerstoimposebrakingbytheshoes,andthe 
8utomatic meanscomprises8Spring-relaxingde 

connections thereto to shift the relaxing device 
and relax Said spring means for each required 
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relaxationofbrake, - 5?A Warp-knitting machine having B Warp 
reel and 8,resilient Warp tensioning means and 
8 spring-appliedfriction brake operatiVe Upon8 
frictiondskfor Stoppingtherotation ofthe Warp 
reel ineach cycle and adapted to be relaxedin 
each Cycle during feeding rotation of the reel, 
and characterized byautomatic meanspositivey 
drivenintime with the knitting cycle and oper? 
ative,independently ofthe operation ofsaidten 
sioning means,tocausethe predeterminedrelax? 
ing of the brake friction pressureat that part 
Of each cycle Whenthe reelisrequiredtobero 
?atedt0Supplytheyarnneededforeachcycle? 
6?AWarp-knitting machine asin claim 5 and 

Whereinis 8,pair of brake levers carryingoppo 
siteshoes,and_across springpulngthe levers togetherto appythe brake,andshoespringsbe? 
tweentheleversandshoesactingtomaintainthe 
Sh0eSinfrictionalcontact with the disk? 
7·A Warp-knitting machine asin claim 5and 

Whereintheautomatic means comprisesadriven 
Cam haVing an Bctive non-concentric cam part 
Bnd anidle part,withafolloweractuatedbythe 
active Cam part and a device operatedfrom the 
folower to relax the braking pressure at that 
part ofeach cyclewhenyarnisfedfromthereel? 
8.A Warp-knitting machine asin claim5and 

Whereinthe brake comprisesashoe1everspring 
preSSed toward the friction disk,and theauto 
matic means comprisesa drivencamandaship> 
Per actuated bythe cam tothrust theshoe1ever 

* fromthedisk, 
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9·?nanautomatictricotknittingmachinehav? 
ingaWarp beam Supplyingyarnsto knittingin 
Struments,the Combination of a resientyarn 
guide means orrod for predeterminingtheten 
sion oftheyarn throughouteach knitingcycle, 
and an independently operated braking means? 
With timed connectionsforrelaxingthe braking 
acton duringtheyarnfeed point ofeach cycle 
and thereugon imposingthe braking meansto 
StOpthefeed? · 

10·In a Warp-knitting machine of the kind 
having a spring?applied friction brake adapted? 
and Operative for Stopping the rotation ofthe 
Warp reelin each knitting cycle,and aspring 
supportedguiderod over whichtheyarnspass 
from thereeltoward the knittingpoint;auto 
maticorCammeansdrivenintimewiththeknit? ting cycle andadapted and operative to cause 
the predeterminedrelaxingofthe brakefriction” 
preSSure at that part of each cycle when the 
yarn pull ortension has depressedtherodand 
whenthereelis required to berotatedtosup 
pytheyarnneededforeach cycle,in combina 
tion with means operatedfrom theyarn SUppy 
dameter onthereelandoperativewith decrease 
of diametertomodifythe action ofthebrakere 
laxing means by increasing the degree of re 
1axing of the brake progressivey with the de 
Crease of yarn Suppydiameter causedbydeple 
tion of yarn? - 
11·A Warp-knitting machine asin claim10 

and Wherein Said modifying means comprisesa 
folower bearing on theyarn suppy,adeviceto 
adjust therelaxingactionandaconnectionfrom 
Said follower to said device? 
12:AWarp-knitting machine havingaspring-? 

applied friction brake operative uponafriction” 
dsk for stoppingthe rotation of the warpreel 
in eBch Cycleand8dapted to berelaxed during 
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feedrotation of theree,and characterized by 
automatic means driven in time with the knit? 
ting cycle and operative to cause the predeter? 
minedrelaxing of the brake friction preSSure at 
that part ofeach cycle when thereelis required 
toberotatedtosupplytheyarn neededforeach 
cycle,8ndin combination thereWith 8 me8ns or 
connection controled bythe circumference.of 
the warp supply onthe reel8ndoperative to in? 
crease the action of therelaxingme8ns progres 
siveywiththedepletion oftheyarnand decrease 
of its circumference, - 1 
13,A Warp-knitting maChine haVing a,Warp 

reel,a spring-supportedyarn-tensioninggulde 
rod over Which the sheet of yarns?traVels,8 
friction diskturningwith thereel,opposite brak 
ing shoes bearing on the dsk,opp0site levers 
carrytngtheshoes,springmeansurgingthe shoe 
1everstoward each other to imposethe brak 
ingaction,andcushionmeans between eaChleVer 
and its shoe to maintain friction contact be? 
tWeen shoe and dsk throughout the brake im? 
posing andrelaxing operations;and character? 
ized bythe combination therewith of atimed 
neans ordriven cam adapted and connected to 
operatethroughtheshoe1eversat predetermined 
points of time in each Cycle to relax the reel 
braking 8ction in coordination with but inde? 
pendenty of the yarn-tensioning Control bythe 
guide rod,WherebySUch yarntensioning Control 
1s free of interference from the brake Operating 
actions;Said timed means haVing an adjusting 

·device to varythe degree of cyclica1brakerelax? 
ing actions causedthereby,and connections op? 
erated from the body of the yarn On the reel 
accordingtothe decreasingdiameterthereofand 
extending to Said adjusting deVice to increase 

· progreSSively the degree of Such Cyclical relax8? 
tion of brake With the progreSSive depletion of 
the yarn,,, 
14?AWarp-knitting machine haVing 8 Warp 

reel,a,Spring-supported yarn-tensioning guide 
rod over which the sheet of yarnstravels,a,fric? 
tion diskturning with-the reel,opposite braking 
Shoes bearing on the disk,opposite levers car? 
rying the shoes,Spring means urging the shoe 
1eVers towardeach other to impose the braking 
8ction,8nd CUShion means betWeen each lever 
andits shoetomaintainfriction contact etween 
shoe anddiskthroughout the brakeimposingand 
relaxing operations;and characterized by the 
combinationtherewithofatimedmeansordriven 

C8m adapted8nd Connected to operate through 
the shoe levers 8t predetermined potnts of time 
in each Cycle to relax the reel brakingaction in 
coordination with butindependently of theyarn 
tensioningcontrolofthegulderod,wherebysuch 
yarn tensiondng control is free of tnterference 
from the brake Operating 8ctions? 
15?A warp-knitting machine haVing a warp 

reel,8 Spring-SuppOrted yarn-tensiontng,guide 
rod over which the sheet of yarns travels,a 
friction diskturningWiththereel,opposite brak 
ingshoesbeartngonthedsk,opposteleverscar 
rying the Shoes,spring means urging the shoe 
leyers toward each other to impose the braking 
8ction,8 shipper to thrust apart the leversto 
relax the braking action in each knitting cycle, 
and cushion means between each lever andits, 
Shoe t0 maintain friction contact betWeen shoe 
Bnd dsk throughout the brake imposing and 
relaxing operations;8nd characterized by the 
Combinationtherewithofatimedmeansordriven 
Cam adapted and Connectedt08ctuate the ship 
perat predetermined points of timeineach cycle 
to relax and impose the reel braking action in 
C00rdination With butindependenty oftheyarn 
tensioningcontrolbytheguiderod,wherebysuch 
yarn tensioning control is free of interference 
from the brake operating actions? 
16?A Warp-knitting machine having a resii 

ent tension Controlingmechandsmandaspring-? 
8pplied friction brake operative upon a,friction 
disk for Stopping the rotation of the warp reel 
in each Cycle and adapted to be relaxed dur 
ing feeding rotation of the reel,and char 
8cterized by automatic means driven in time 
With the knitting cycle and operative independ 
enty of Said mechanism to cause the predeter 
mined relaxing of the brake friction pressure 
at that part of each cycle when thereelis re 
quired to be rotated to Suppythe yarn needed 
foreach cycle;thebrake comprisingashoelever 
and 8 brake-Spring pressing the 1ever toward 
the disk,and the automatic means comprising 
adeviceoperativetorelaxthestressofthe brake 
spring,anda drivencamwithconnectionstothe 
device to operateit? 
17.A warp-knitting machine as in claim16 

and Wherein thetension Controlling mechanism 
Comprises a Spring?Supported yarn guide rod, 
thebrakeSpringrelaxingdevice beingindepend 
ent of Saidguide rod? ,· 
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