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1 
This invention relatesto means for handling of 

flexible materials?such as threads wireS?Strips, 
etc.?which hereinafterwil1 be called“wire.” The 
purpose of this invention is to provide a System 
whereby any of the aforementioned materials 
could be wound at a high Speed under Controlled 
and if necessary extremelysmalltension There 
are many industrial operations where wire.of 
considerable length must be processed Usually 
the wire is stored and handled On Spools Or 
bobbins and the desired processtakes place while 
the wire is being reeled from one Spool to an? 
other. The process proper is performed On the 
section of wire between the two aforementioned 
reels: this section of the wire hereaftershall be 
Called the “100p." .… 
Asanexample ofthe field of application of the 

said reeling systems.the following Can be men? 
tioned: Processing of textile fibres and threads? 
processing of ropes; chemical processing draW 
ing and dyeing oftextile products; surface coat 
ing?heat treatment rust-proofing of metalic 
wires andstrips;wire drawing and forming Oper? 
ations; magnetic inspection, reeling of Sound re 
cording tapes and magnetic recording mediums 
in sound recording instruments especiallywhen 
wire of1ow mechanical strength is used. 
The various objects and features of the inven? 

tion.wil1 be more-apparent from a consideration 
ofthe.accompanying drawings and the following 
description wherein several exemplary embodi? 
mentsoftheinventionaredisclosed. - - 
Inthe draWingS: - * 

YFig.1 isa planview ofoneform ofthe 1present 
invention; 
Fig.2 is a 

?ig?1; - - - 

?ig?3 is a fragmentary elevational croSS-Seg 
tioa31view of a modified form ofthe reel mount?? 
ingandfriction device; * * 
?g.4 isa plan view partlybroken away, Of 

theelefaents of Fig.3; ? " - 
Figs.5. and 6 are diagrams illustrating the 

principles of operation ofthe invention, 
?n Figures 1 and 2 the wire reels I and 2 

(either of which may alternately be thetake-up 
orthetake-offreel).aremounted for 10tation.0n 

side elevationview of the device of 

?s 33fixed in rocker arms 3 and 3' piyoted 
through pivots 5.and5'on frame.T...The rubber? coverea drivingrollerBismotivated bythe"otor 
9through abelt f0 and pulleys ll and |2. A. 
Bressureis.maintained between the reels kand 2 ?edrum 3 bymeans of springs l? 
eachof whichisattachedatonee"dtothef" ??dat the other end to the rockerarms 3.3°? 
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The Wire 100p 15 extends from one reel to the 
other through guides 16 and 16” and follows 
around the idler pulley II through afurnace 28 
and quench bath 27. The 1evel winding or trav 
erse meChaniSna is Composed of Winding rocker 
i8, to which the guides I6 and 16”are attached. 
The Winding rocker 18is pivoted on pivots 19 and 
!9” and actuated by a cam 4, whichisgeared to 
the Shaft Ofroller3 bygears20and2f. 
The already mentioned driver roller 3 is in 

COntact undera certain amount of pressure with 
the Surface of the woundwire on the reels I and 
2. If now the rolleris rotated as shown by the 
arrOW A the Wire Will progreSS as shown by the 
arrOWS B, - - 

The purpose of the level winding mechanismis 
to provide for a regularcylindrical form of wind? 
ing on the reels in order to obtain good Contact 
between the driving roller and the winding on 
the reels. ? * 

While the above described part of the-system 
Would the0retically provide and maintain a loop 
of Gönstant length Such Condition would be, in 
practice highly unstable due to inewitable vi 
bratioras, roughneSS Of the winding Surface and 
slip between the roller 8 and the reels I, 2 In 
order to eliminate this dificulty and make pos 
Sible winding under controlled tension, each reel 
??2 is provided with a clutch and friction device, 
as follows:? - * ~ 

A ratchet wheel22.with an upper part shaped 
aS a friction plateis freely movable in one direc? 
tion on shaft 23 while in the other direction it is 
connected to thereel byratchet paw124. On top 

* of the ratchet wheel 22 and under pressure of 
spring 25 is loGateda stationary friction disc26 
splined on the stationary shaft 23. Both of the 
reels f and 2 are provided with the above de 
scribed friction device withthe diferencethat on 
reel.4 the ratchet is 1eft-handed while on ree12 
the ratchet is right-handed so that the friction 
device operates selectively only on that reelfrom 
which the wire is beingtaken of while the take 
onreelremainsfrictionless. - - ? ? 

Due tothis System a Smallamount of slippage 
occurs on the reservoir of takeof reel when the 
instantaneous Wire speed is lower thanthe peak? 
surface speed on the take-up reel Therefore, 
this combination of friction torque andslippage 
onthetake-offreelactscontinuouslyasatension 
compensation System ?? ' 
The-amount oftensioninthe loopcan be con 

trolled by the amount of friction which in the 
55 illustrated case depends onthe force ofaxialy 
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acting spring 25 and the pressure between the 
take-offreelandthe drivingroller8. 
An additional feature of stability of tension is 

provided by mounting the rocker arms 3 and 3" 
in such a way as to obtain an angle C (shown 
in Figure 1) 1arger than 90° and preferably be? 
tween 130° and 150°. Due to SU1ch an arrange? 
ment the pressure between the winding and the 
roller is made a function of the sense of rotation. 
When the wire is being taken on the reel, the 
rocker arm is being “drawn in” as Shown by ar? 
row D and therefore Said preSSure increaSes; 

5 

when the wire is being taken of the rocker arm 
is “thrown out" and the preSSure deCreaSeS. 

Since it is sometimes dificult to obtain a con? 
Stant friction between members 22 and 26 due to 
unstable qualities of friction Surfaces it may be 
necessary to use an automatically Self-regulat? 
ing friction deVice. 
Such device is Shown in FigS 3 and 4 where 

the reel arrangement is Similarto that Shown in 
Figs?1 and.2 with the exception of members 25 
and 26. 
The friction disc30 has a threaded engagement 

on the Shaft 23 and is Subjected to the torque E 
by the spring 32?The Other end of the Spring 
32 is attached tothe arm 34; the Spring tension 
Can beadjuSted by Warying the angular pOSition 
of the arm 3l about the Stationary shaft 23; for 
this purpose a clamp33 is provided on the arm3l? 
In the direction of rotation CorreSponding to 

take-of Orunwinding the friction force betWeen 
inembers 22 and30 willtend to unscrew the disc 
30 and therefore reduce the preSSure betWeen the 
friction Surfaces to the limit determined by the 
torque E proVided bythe Spring32. 
The opposing action of the friction torque and 

the Spring torque, therefore, provide the Self 
regulating feature. ? ? 

It is obvious that when the above device is 
used there Will be One reel with right-hand 
threaded Shaft and Counter-clockwise ratchet and 
one reelwith left-hand threaded Shaft and clock 
wise ratchet On the example ShOWn in Fig i, 
the former would be ree1 i and the latter ree12. 
To facilitate the understanding of the features 

Of this invention, the follOWing analytical Out? 
line is given withreference to schematic Figures 
58nd 6. - 
Whereas?this invention deals with a wire reel 

ing System applied to any purpose, a generic pur 
pose touse the wire reeling systemis shown by 
dotted line37 indicatinga“process." 
A pulley IT indiCates Schematically that there 

is provided a Support of some kind for the wire 
loop the frictional resistance 35 indicates that 
there might be and probably will be resistance 
against the movernent of wire by virtue of the 
Drocess. The above elements are therefore shown 
onall oftheschematic drawings. 
In its Simplest form Shown in Fig?5, the Systern 

consistsofthefollowingelements: 
(a) Driver means 8 With a Surface Suitable for 

frictional engagement with the surface of the 
windings. It is understood that such means may 
indicate for example one or more rollers belts, 
etc. Therefore the expression “friction driving 
means"willbeused. 

(b) Reservoirreel I. 
(c) Take-up reel2.?°? - 
(d) “Energy-consuming means 36 applied to 

reServoir reel I. Said means maybe?forexample, 
mechanical friction magnetic hydraulic pneu 
matic brake etc. - - 

It is-understood that the reels and/or driver 
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4 
roller are so Supported (and if necessary provid? 
ed With Springs or other Suitable means) as to 
naaintain frictional Contact between each reel and 
the driver while the diameter of winding Surfaces 
On the reelsischanging during winding. 
In Fig.6 One more elernent is added to thOSe Of 

Fig.5: 
(e) Guiding reelsupports38 oriented at an an 

gle Fand Wireguide 39 orientedat an angle G. 
Such guides are So oriented as to provide (due 

to the action of friction forces T and Ta an in 
CreaSe Of CompreSSion between the driver and 
reel 2 (“draw-in") and decrease of tension be 
tween the driver and reel i (“throw-out")?while 
the Wire is Wound in the sense indicated by the 
arrow B. Hereinafter such reel supports will be 
referred to as“force-responsive supports." 
Such an arrangement will provide a winding 

prOCeSS haWing a marked Self-stabilizing property. 
Naturally the values of all frictions, guide direc 
tions and othervariables must be properly select 
ed and adjusted taking into account also resist 
ance 35. 
The guiding means 38 may have a form of a 

Slot as Shown in Fig?6 or a rocker arm 3 as (in 
Fig.1) Orany other form suitable forthe purpose 
GleSCribed. - 

While the embodiments of Figs.5 and6 show 
the eleraents of a device forreelinginonlyonedi 
rection by using on both reels symmetricallythe 
Same elements a device for reeling in both direc 
tions is Obtained This Can be done for exam 
ple as Shown in Figs. 1 and2, wherein each reel 
is provided with “direction-responsive” energy 
COnSurning means?i e brakes that would operate 
Selectively only when that reelis unwinding To 
further increase the stability of loop tension?it 
Will be Seen that each reelis providedwithforce 
reSponsive Supports in this case making the loop 
tension also a function of process resistance35in 
Conjunction With the “draw-in” and“throw-out" 
action of the ree1supports. 
In addition each of the above embodiments 

Can be provided With adjustable pressure pro 
ducing means (43 and 13', Fig.1), self-regüat 
ing friction brakes such as shown in Figs.3and 
? and other details and refinements pertinent 
to the given particularuse ofthe device. 
In the above Specification and drawing anem 

bodiment of this invention was shown in which 
the Wire can be wound alternatelyin both direc 
tions; it is obvious however that the same prin? 
ciple and mechanical features can be applied t0 
a device Where the wire is wound onlyin one di 
rection. 
In the present System the total energy con 

Sumed by the friction is supplied by the driving 
"oller andis conveyedto thetake-offreel, mostly 
through the direct contact between the driv 
ing rollerand the take-offreelandonly partially 
throughthe wireitself Thismakesit clear why 
With Such a Systemit is possible to obtain any 
Controlable largeor smallamount oftension in 
?he Wire while the device is in operation andat 
?he Sametimeovercome the inertia of the reels 
directly-through the contact with the Winding 
Surface Without involving the wire 1oop in such 
DrOCeSS. - - -- 

I isto be understood that while typicalem 
bodiments of this invention have been shown 
here this is forillustrative purposes Only and 
Warious changes in design structure and ar 
?angement may be made without departingfrom 
the Spirit and scope of the invention or of the 
appended claims. ? - ? ? - - 
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Furthermore, the Scope of the present inven? 
tion is not intended to be limited to the illuS? 
trated case Of Wire heat treating device, SinCe 
the device Of this invention With its Character? 
istic features and advantages can be applied in 
many other proceSSes, SOme of Which have been 
mentioned above. 
Having now particularly described and aScer? 

tained the nature of our Said invention and in 
What manner the Sanne is to be performed, We 
declare that What We claimis: 

1. In a Wire reeling device a SUpporting franne, 
reServoir and take?up reels Onto Which the Wire 
is wound mounted on Said frame a pair of rocker 
arms, Said reels being rotatably Supported On 

5 

10 

shafts fixed respectively in Said rocker armS?Said 
rocker arms being pivoted on Said frame SO that 
all ofsaidshafts and pivots are parallel a driving 
roller having its shaft parallel to each Said reel 
shaft and in frictional engagement With the 
winding surface of Said reels, Said rocker arms 
being so mounted as to provide “draw-in” and 
“throw-out” action of Said reels?While each reel 
draws or releases the wire reSpectively Said reels 
being provided with friction elementS Connected 
tosaidreels by direction responsive clutches each 
ofsaid reels selectively engaging its friction ele? 
ment through its clutch when the Wire is being 
unwound from that reel. 

2. In a wire reeling device a supporting frame 
reservoir and take-up reels onto which the Wire 
is wound?said reels being rotatably Supported on 
shafts fixed on rocker arms, Said rocker armS 
being pivoted on said frame So that all of Said 
shafts and pivots are parallel a driving roller ? 
having its shaft parallel to Said reel shaft Said 
1"ocker arms being resiliently biased to maintain 
friction engagement between the Winding Sur? 
face of said reels and Said driving roller Said 
rocker arms being pivoted to provide “draw-in" 
and“throw-out” action of Said reels, while each 
reel draws or releases the wire, Said reels being 
providedwith friction elements Connected to Said 
reels by direction responsive clutches each of 
saidreels selectively engagingitsfrictionelement 
through its clutch when the wire is being un? 
wound from that reel aid friction elementS 
being composed of two mating friction memberS, 
one of whichis attached to Said clutch While the 
second is supported independently from the reel 
by means of a torque-responsive adjustable and 
self-regulating device adapted to maintain Con? 
stant average torque limited by said adjustment. 

3. A wire reeling device comprising a Support? 
ing frame, a driving roller mounted for rotation 
on said frame a pair of rocker arms pivotally 
mounted on said frame a reservoir reel rotat? 
ably mounted on one of Said rocker arms from 
which the wire being reeled is to be draWn, 
a take-up reel rotatably mounted on the Other 
of Said rocker arms on which the Wire being 
reeledisto be Wound reSilient means urging each 
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6 
Of Said reels into frictional contact betWeen the 
Winding of each reel and the driving roller, and 
means applying a drag torque t0 Said reSerVoir 
reel Whereby a desired tension Can be produced 
in the Wire being drawn of Said reServoir reel 
by apportioning the amount of energy Supplied 
from Said driving roller to Said reserVoir reel With 
reSpect t0the amount of energy Supplied to Said 
reSerVoir reel by tenSion in Said Wire. 
4?A Wire reeling device as in claim 3 further 

including means for reWerSing the direction of ro 
tation Of the driving roller to reVerse the direC? 
tionS Of rotation of Said reels means for render 
ingsaid drag-torque-providing means ineffective 
When the direction Of the rotation Of Said reSer? 
Voir reel is reversed, and means applying a drag 
torque to Said take-up reel Only when rotating 
in Said reverse direction. 

5. A wire reeling device as in claim 4 wherein 
the angle betWeen the line joining the aXes of 
Said driWe roller and each Of Said reels With 
reSpect to the line joining the axis of each reel 
With its CorreSponding rocker arm piyot exceeds 
90 degreeS. ? 

6. A Wire reeling device as in Claim 5 Wherein 
Said angle is betWeen 90 and 150 degrees. 

7. A Wire reeling device comprising a driving 
roller a first reel a Second reel, means reSilient 
ly urging Said roller against the Windings on Said 
reels to drive Said reels by frictional engagement 
With Said roller, means for reversing the direC? 
tion Of Said roller a Self?regulating energy? 
ConSuming friction device Coupled to each reelfor 
proViding a drag torque thereon, and a direction? 
reSponSiWe Clutch C0nnecting each Such friction 
device to its reSpective reel for disengaging the 
friction device for the reel being Wound upon. 
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