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7 Clatims. 
1. 

This invention relates to an improved, simpli 
fied tensioning device forº flexible: elongated mem-º 
bers such as yarns, threads, and the like, the 
tensioning device being adapted to impose a pre 
determined tension upon the flexible elongated 
member as the latter travels: therethrough. 
The invention las amaong its objects the pro 

vision of a tensioning device of the character 
indicated of simple, Fugged construction, such 
device being economical to make and easy to 
maintain. 
The invention has as a further object the pro 

Vision of a teasion device of such construction 
that high tensions may be imposed upon all elon 
gated flexible member traveling therethrough 
without injury to such meanber. 
Yet another object of the invention resides in 

the provision of a tension device of the character 
and for the purpose indicated in which the 
amount of tension imposed upon the elongated. 
flexible member may be easily and quickly va:- 
ied as desired. 
These and further objects of the ilvertion will 

be more readily apparent in the following de 
scription of preferred emb0diments of the terh 
sioning device of the invention. 
Many operations upon. elongated flexible. men 

bers such as yarns, threads, fine wires and the 
like, require. that a predetermined back teasion. 
shall be imposed upon such members during. 
travel thereof. Typical of such operations are 
the winding of such flexible elongated members, 
the twisting of yarns to form threads, and the 
combining or doubling of threads to form cords. 
Requisites of a successful tensioning device: for 
such Operations are the maintenance of a subu. 
stantially constant predetermined tension; upon. 
the member, the ability of the tensioning device 
to impose a high tension on the member without. 
substantial injury thereto, and adjustability 
whereby the amount of tension imposed may be: 
varied within appreciable limits. The tensioning 
device of the present invention is particularly 
characterized by possessing all-three of the above: 
requirements, plus simplicity and freedom: from. 
substantial wear of the tension imposing parts 
over long periods of operation. 
The tensioning device of the invention is illus 

trated and described herein primarily in connec 
tion with the twisting of a flat yarn, made up 
of a plurality of continuous synthetic fibers, to: 
form a thread. It is to be understood, however, 
and it has been indicated above, that the ten 
sioning device is capable of use to advantage in 
connection with other operations on elongated 
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flexible members. It is also to be understood that 
the elongated flexible members may be yarns 
made up of either natural or synthetic fibers, 
thread made from such yarns, or fine flexible 
wires and the like. 
The invention will be more readily understood 

by reference to the accompanying drawings, 
which form a part of the specification, in which 

Fig. 1 is a view in-axial section through a two 
for-one twisting spindle incorporating a tensio? 
ing device made in accordance. With a first pre 
ferred embodiment of the invention, the guiding 
and twisting device on top of the driven shaft, 
of the spindle being shown in side elevationi; 

Fig. 2 is an enlarged view in axial Section. 
through the top portion of the tensioning device 
of the invention shown in Fig. 1; 

Fig. 3 is a view in section transverse to the 
axis of the spindle. through the inagnet System 
of the teasioning device, the section being taken 
along the line, 3-3 in both Figures 1 and 2; 

Fig. 4 is an enlarged view in axial section 
through the top portion of a tensioning device 
maade in accordance with a second preferred emi 

J bodiment of the invention; 
Fig. 5 is a view in plan of the tensioning device 

shown. in Fig. 4; 
Fig. 6 is a view in axial section similar to Figs. 

2 and 4 of a third embodiment of the tensioning. 
deyilce. 
The tensiohing device of the invention, partic 

ularly those embodiments shown in Figs. 1-6, in 
clusive, have proved to be especially useful in 
twisting spindles, although, of course, they are 

2s. For purposes of 
illustration the tensioning device is shown in Fig. 
1 as being incorporated in a two-for-one twisting 
spindle such as that shown in Fig. 5 of may prior 
application for United States Letters Patent, 
Serial No. 765,577, filed August 1, 1947. The ten 
sioning devices of the present invention is shown 
in Fig. 1 of the present disclosure as substituted 
for the tensioning device 100 shown specifically 
in Figs. 7-11 inclusive, of my prior application 
above, referred to. 
The two-for-one twisting spindle generally 

designated 4 shown in Fig. 1 operates in this in 
stanice upon flat yarmi supplied from a bobbin: or 
package, the yarn being given two twists for each 

i revolution of the spindle as the yarn travels 
therethrough. By the term “flat yarn' there is 
meant a yarn in the form of a tape of generally 
rectangular cross section, the width of the tape 
materially exceeding its thickness. Such fiat 
yarn form is that in which extruded synthetic 
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fibers are usually gathered into a package. The 
Spindle shown in Fig. 1 is supported on a ma 
chine frame, a portion of which is shown at 8, 
through the medium of a sleeve 0 mounted on 
the frame, the sleeve carrying at its upper and 
lower ends, respectively, the ball bearing 2 and 
4. Journaled in such ball bearings is the gen 

erally upright driven shaft 6, to which is keyed 
the pulley 6 from which the shaft is rotated by 
a driving belt (not shown). Keyed to shaft 6 
above the pulley is a disc 8. Above such disc, 
and floatingly mounted on the upper end of shaft 
6, is a bobbin holder, generally designated by the 
reference character 20. Such bobbin holder has 
a lower flange portion 22 and a central sleeve 
portion 24, the latter surrounding and being 
spaced from the upper end of shaft G. The ball 
bearing 26 at the upper end of sleeve 24 and the 
ball bearing 28 at the lower end of the bobbin 
support mount such support floatingly on the 
driven shaft 6, so that the bobbin Support may 
remain essentially non-rotative. The bobbin 
Support is maintained in essentially fixed angu 
lar position by means of the weight 30 mounted 
beneath flange 22 at one zone thereof, the spin 
dle in use being mounted with its axis at a Small 
angle, such as 12, to the vertical, as disclosed in 
my said prior application. 
The yarn to be twisted is contained in the 

wound package 32 which is provided with a core 
34. The lower end of such core rests upon the 
upper surface of flange 22, the package being held 
centrally of the Spindle by means of the lower 
and upper annular spacers 38 and 49, respective 
ly. A thin-Walled tube 36, Which Surrounds sleeve 
24, serves to retain the outer race of bearing 26 
and also serves as a support for the tensioning 
device now to be described. 
Such tensioning device, which is generally des 

nated by the reference character 2, has a main 
body 42 which is generally of circular cylindrical 
shape. The lower end 46 of the body is of slightly 
less diameter than the upper portion thereof so 
that the former fits within the upper end of tube 
36, shoulder 44 on the body 42 resting on top of 
the tube. The yar?n 48 deliveired from package 
32 runs upwardly, as shown, to the upper end of 
the tensioning device, thence downwardly there 
through, into and through the twisting and guid 
ing means 50 mounted on the top of shaft 6 so as 
to rotate therewith, thence downwardly through 
the axial passage 52 in the upper end of shaft 6 
and outwardly through the radial passage 56, 
passages 52 and 56 being connected by the curved 
passage 54 in shaft 6. The product emerges 
from the Outer end of paSSage 53 as the double 
twisted thread 49, thread 49 passing upwardly 
to a stationary guiding eye (not shown) posi 
tioned above and Substantially coaxial with the 
upper end of the spindle. In that portion of its 
travel denoted 58 the yarn receives a first twist, 
by reason of the relative rotation of means 2 
and 50. In the Subsequent portion of its travel 
through the spindle, indicated at 60, the first 
twisted yarn receives a further twist by reason 
of the rotation of disc 8. 
The structure of the upper active end of the 

tension device shown in Fig. is more clearly 
shown in Fig. 2. Body 42, which is made of non 
magnetic material such as aluminum, is provided 
at its upper end with an axial counterbore 66 
the bottom of which communicates with the cen 
tral axial bore 68 through body 42, as shown in . 
Fig. 1. Positioned in the counterbore 65 and 
resting on the bottom thereof are two similarly 

10 

15 

20 

40 

50 

60 

65 

70 

75 

4 
shaped U-shaped permanent magnets, 79 and T2, 
the magnets being positioned so that their un 
like poles confront each other. Thus poles 73 
and 74 of magnet 70 are north and south poles, 
respectively, and poles 75 and 76 of magnet 72 
are south and north poles, respectively. It is 
preferred that magnets 70 and 72 be retained in 
fixed position in the counterbore relative to each 
other by means of thin spacer or shim members 
78 of non-magnetic material such as hard rubber, 
brass or the like, which are interposed between 
the confronting poles of the magnets, although 
the magnets tend to stay in the positions shown 
without such spacers, owing to the balanced at 
tractions between the Sets of confronting poles. 
Magnets 70 and 2 are preferably made to have 

at least generally the same size and magnetic 
field strength, and are preferably made of ma 
terial having high permeability. The magnetic 
alloy composed of 24-30% Ni, 9-13% Al, balance 
Fe, and the alloy composed of 24-30% Ni, 9-13% 
Al, 5-10% Co, balance Fe, are typical of the 
known alloys which may be employed for the 
magnets. Positioned in the bore 66 above the 
magnets is the annular Seat providing member 
80 made of a non-magnetic material Which is 
preferably hard and wear resistant. In the de 
Scribed embodiment member 80 is made of stain 
less steel of the well-known 18% Cr, 8% Ni type. 
Member 80 is provided on its upper surface with 
a centrally located, accurately finished and 
highly polished continuous annular seat 82, the 
Surface of which lies om an imaginary Sphere. 
Below the seat, member 80 is provided with an 
elongated flexible member receiving Central 
axial bore 84, the juncture between the seat 82 
and bore 84 constituting a constricted neck in the 
former. The spacing between seat providing 
member 89 and magnets TO and 72 is deter 
mined by the annular shims 86 which separate 
the magnets from member 80. In this instance 
two such shims are shown. Member 80 is held 
against escape from the counterbore by means 
of the Spring ring 88 of non-magnetic material, 
such as Phosphor bronze, which Snaps into an 
annular recess in the upper end of the counter 
bore. A highly polished carbon steel ball 90, 
which is thus magnetic, rests in the seat 82 in 
member 80, the ball having a diameter greater 
than the largest transverse dimension of the seat, 
the ball being retained in the seat both by gravity 
and by attraction from the magnet System com 
posed of magnets 70 and 72. At least part of 
the flux from the confronting poles of the oppo 
site magnets passes upwardly through the Steel 
ball 90 and thence downwardly to the confront 
ing pole of the other magnet of the pair So that 
the ball is included in the magnetic circuit. In 
FigS. 1 and 2 the ball 90 has a diameter equal to 
that of the imaginary sphere on which seat 82 
lies. 
The pole strengths of the magnets remain 

Substantially constant and thus the force with 
which the ball is attracted toward the magnets 
is substantially solely a function of its distance 
from the magnets. Thus by varying the dis 
tance from the ball to the magnets, as by chang 
ing the total thickness of the spacer members 86, 
the force with which ball 90 presses upon seat 82 
may be varied. It is to be understood that al 
though gravity assists in retaining the ball in 
the seat when the tensioning device is positioned 
as shown, the attraction of the ball by the mag 
net system far surpasses the effect of gravity 
and that the tensioning device may be employed 
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in any desired angular position, even upside 
dOWn. 
As is apparent in Figs. 1, 2, 4, 5, and 6 of the 

drawing, which show species of the invention 
employing a magnetic ball as the second tension 
ing member, in each case the ball has a diameter 
which is narkedly less than the diameter of the 
counterbore 68 and thus of the magnet system 
composed of the two U-shaped magnets 70 and 
22. As is also apparent in these figures, the ball 
has a diameter which is of the same order of 
magnitude as the axial bore through the inte 
riors of the magnet pieces 70 and 2, the diame 
ter of the ball as shown in Figs. 1, 2, 4, and 5 
Somewhat exceeding the diameter of such bore 
through the magnets, whereas the ball shown in 
Fig. 6 has a diameter somewhat less than such 
bore through the magnets. As a result of such 
relationship between the diameter of the ball 
and the Outer diagneter of the magnet system, 
the 'elationship between the diameter of the ball 
and the central axial bore through the magnet 
System, as well as the facts that the ball is sym 
metrically placed relative to the magnet system 
So as to lie coaxial of the bore therethrough and 
is located relatively close to the magnet system, 
not only is the ball held stably in the seat by 
the action of gravity and also by the action of 
the nagnetic field in pulling it into the seat, 
but it is also strongly impelled into a central 
position coaxial of the magnet system by the 
magnetic field acting upon it. Thus the ball is 
Stably held in the seat in the second tensioning 
member by three forces: (1) gravity, (2) the 
action of the magnetic field in a downward direc 
tion, supplementing gravity, and (3) the action 
of the magnetic field upon the ball which always 
tends to return the ball to a position in which it 
lies coaxial of the magnet system. 
The tensioning device is provided with an axial 

guiding tube 94 of non-magnetic material such 
as brass, tube 94 being retained by having its 
lower end telescoped into a counterbore 96 at the 
Upper ead of the bore 68, as shown in Fig. 1. 
The upper end of tube 94 is flared at 98 so that 
its outer edge lies substantially under member 
$3, to provide a snooth passage for the yarn therethrough, 
The yarn 68 is shown entering the tensioning 

device by traveling upwardly from the package 
over the Smoothly rounded upper edge 92 of body 
42 and thence downwardly between ball 90 and 
Seat 32. There is thus imposed on yarn 48 a 
retarding friction as it slides past the seat, 
Such retarding friction being a direct function of 
the force with which the ball thrusts the yarn 
against the-seat. Because the yarnis fiat, it tends 
to lie with its broad surfaces in contact with 
the. Seat and the ball, which thus in addition to 
tensioning the yarn, prevent rotation of the yarn 
about its axis. 
The tensioning device thus far described, which 

employs a ball as one tensioning member, is par 
ticularly advantageous for use in devices where 
in the yar?n is presented to the tensioning de 
vice in a path which continually varies angu 
larly with respect thereto. Thus in the two-for 
one twisting spindle shown, the yarn, by reason 
of its being unwrapped from the package in 
which it is wound, continually travels around the 
axis of the: tensioning device as it is fed there 
into. The ball and its seat in the tensioning 
device. Shown in Figs. 1, 2, and 3, are wholly Syn 
metrical about the longitudinal axis of the ten 
sioning device, and thus such shifting of the 
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6 
path of feed of the yarn thereinto does not cause 
any variation in tension. The device thus far 
described is also advantageous since the yarn. 
undergoes no sharp bends in its traVel there 
through and is subjected to purely rolling friction 
On one side thereof. Thus high tension may be 
imposed on the yarn without injury thereto. 
When the tensioning devices above described is 

employed. So that the yarn feeds thereinto in a 
Continually changing path it is further advan 
tageous since the yarn continually contacts dif 
ferent portions of the Seat and ball of the de 
vice. Thus the wear upon the seat and ball is 
evenly distributed thereover and the device may 
be used for long periods without requiring re 
shaping or redressing of either the seat or ball. 
Where infinite variation of the strength, 

throughout the permissible range of adjustment 
of that portion of the field of the magnet system 
which acts upon the tensioning ball is desired, 
it is preferred to use the structure of the ten 
Sioning device shown in Figures 4 and 5. In 
Such embodiment the tensioning device, gener 
ally designated CO, has a main body portion fo2 
made of non-magnetic material Such as alumi 
nun, provided with an axial bore 28 there 
through and a counterbore 94 coaxial there 
With at the upper end of the body. Positioned at 
the bottom of the counterbore are two U-shaped 
magnetS. positioned in the Sane manner as the 
magnets 9 and f2 in the first described embodi 
ment. In Figure 4 one Such magnet 08 is shown, 
Such magnet having the poles C9 and fl. 

Positioned at the outer end of the counterbore 
94, with its bottom surface spaced from the 
upper Surface of the magnetS, is the seat pro 
viding member 2, made of non-magnetic ma 
terial, member 2 having threaded engagement 
between its peripheral Surface and the inner 
Surface of the counterbore at 96. Member 2 
is provided centrally thereof with a continuous 
annular seat 4 in the shape of a part of a 
sphere, and with a central aperture 8. The 
yarn engaging magnetic ball 8, the surface of 
Which substantially coincides with the surface 
of the seat 4, is held therein by gravity and 
the attraction of the magnet system in the same 
manner aS in the first embodiment. Continu 
ous adjustment of the distance of the seat from 
the magnet System is permitted by the threaded 
mounting of member 2 in the body 02, men 
ber 2 conveniently being provided with spanner 
receiving openings 24 on its upper surface. 
When member 2 has thus been adjusted so 
that ball 8 is held in the seat with a predeter 
mined desired force, it may be locked in such 
position by means of the locking means consist 
ing of the slot f2) cut into one edge of member 

2, in the manner shown in Figures 4 and 5, 
and the cap screw 22 which may be tightened 
to cause the portions of the thread on member 
2 Separated by the slot 20 to approach each 

other and thus lockingly engage the threads on 
the wall of the Counterbore. The tensioning de 
vice of this embodiment is similarly provided with 
an internal guiding tube for receiving the yarn 
as it travels from the Seat and ball, the tube in 
this instance being designated 26. 
In Some instances it may be desired to alter 

the effective tension upon the yarn without 
taking the time to adjust the distance of the 
Seat carrying member from the magnet system. 
This may readily be done, in tensioning devices 
Such as those two embodiments above described, 
by Substituting for the magnetic ball which sub 
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stantially fits the seat a ball whose diameter 
is either substantially greater than or less than 
the diameter of the imaginary sphere om which 
the Seat lies. 

In Figure 6 there is shown a tensioning device 
in which the main body thereof and the parts 
attached thereto are substantially the same as 
those shown in Figures 4 and 5; such parts are 
accordingly designated by the same reference 
characters as those used in Figures 4 and 5 
but with an added prime. The magnetic ball 
30 employed in Figure 6, however, has a diam 

eter substantially less than that of the imaginary 
sphere of Which the seat 4' is a part and thus 
contact between the ball and seat is along Sub 
stantially a circular line, or at most a narrow 
axially curved annulus, adjacent the bottom, 
constricted neck of the seat. Although the mass 
of the Smaller ball is less than that of the larger 
ball, its center of mass lies closer to the magnet 
system and thus it is pulled into the seat with 
greater force by such magnet System than is the 
larger ball 8 in Figs. 4 and 5. Thus, in general, 
the use of such Smaller ball will impose a greater 
tension upon the yarn in Spite of the fact that 
the frictional areas of the ball and Seat engaged 
by the yarn are Smaller than they are when the 
larger ball is used. By suitable simple tests an 
empirical table may be made up for any given 
tensioning device, so that, all other conditions 
being constant, the tension may be read as a 
function of the ball diameter. 
Although I have described and illustrated pre 

ferred embodiments of the tensioning device of 
the invention, it is to be understood that such 
embodiments are illustrative only since the de 
vice is capable of considerable variation as to 
details. The scope of the invention is therefore 
defined by the appended claims. 
I claim as new the following: 
1. A tensioning device for yar?n or the like 

which comprises an elongated cylindrical main 
body made of non-magnetic material, the main 
body having an axial passage longitudinally 
therethrough, the main body having an axial 
counterbore at one end thereof, a first tension 
ing member in the form of a disc made of non 
magnetic material positioned in the outer end 
of the counterbore coaxial thereof, means for 
adjustably positioning the disc axially of the 
counterbore, Said last named means comprising 
Screw threads on the Counterbore Side Walls and 
Screw threads on the periphery of the disc en 
gaged therewith, the disc having an axial open 
ing therethrough, the disc having a seat in the 
shape of a portion of a sphere centrally thereof 
On its outer face, said Seat communicating with 
the opening through the disc, Said seat in the 
disc constituting a yarn engaging surface past 
which the yarn travels, a Second tensioning mem 
ber in the form of a ball rotatably Supported 
in the seat, the ball having a diameter approxi 
mately equal to the diameter of the imaginary 
Sphere of which the Seat in the disc is a part, 
the ball being movable into and away from 
the seat in the first member, the yarn being 
compressed between the yarn engaging surfaces 
on the first and second members, the ball ro 
tating in the seat with its periphery traveling 
in the direction of travel of the yarn, at least 
a portion of the ball Symmetrically spaced about 
its center being made of magnetic material, a 
permanent magnet System positioned in the 
counterbore in the main body inwardly of the 
disc so that such system pulls the ball into the 
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seat in the disc, said magnet system comprising 
a hollow cylindrical body located in the counter 
bore, the central Opening through the hollow 
cylindrical body being coaxial of the counter 
bore, the hollow cylindrical body including at 
least two opposite magnetic poles positioned 
closely adjacent the aperture in the disc, the 
ball having a diameter which is substantially 
less than the outer diameter of the hollow cyl 
indrical body, the ball having a diameter which 
is on the same order of magnitude as the diam 
eter of the central opening through the hollow 
cylindrical body. 

2. In a spindle having means to hold a hollow 
wound package of elongated flexible material 
such as yarn for delivery of the material there 
from by withdrawal of the material in a di 
rection generally axial of the package, and means 
to guide the thus delivered material through 
the opening within the package: a tensioning 
device positioned generally within the opening 
in the package and receiving the material di 
rectly from the package along a path which 
continually rotates about the axis of the pack 
age and the tensioning device, said tensioning 
device comprising an elongated cylindrical main 
body made of non-magnetic material, the main 
body having an axial passage longitudinally 
therethrough, the main body having an axial 
Counterbore at One end thereof, a first tension 
ing member in the form of a disc made of 
non-magnetic material positioned in the outer 
end of the counterbore axial thereof, means for 
adjustably positioning the disc axially of the 
Counterbore, said last named means comprising 
Screw threads on the counterbore side walls and 
Screw threads on the periphery of the disc en 
gaged thereWith, the disc having an axial open 
ing therethrough, the disc having a seat in the 
Shape of a portion of a Sphere centrally thereof 
On its outer face, Said seat communicating with 
the opening through the disc, said seat in the 
disc constituting a yarn engaging surface past 
which the yarn travels, a second tensioning 
member in the form of a ball rotatably supported 
in the Seat, the ball having a diameter approxi 
mately equal to the diameter of the imaginary 
sphere of which the seat in the disc is a part, 
the ball being movable into and away from the 
Seat in the first member, the yarn being com 
pressed between the yarn engaging surfaces on 
the first and Second members, the ball rotating 
in the Seat with its periphery traveling in the 
direction of travel of the yarn, at least a portion 
Of the ball Symmetrically Spaced about its cen 
ter being made of magnetic material, a perma 
nent magnet System fixedly positioned in the 
counterbore in the main body inwardly of the 
disc So that such system pulls the ball into the 
Seat in the disc, Said magnet system comprising 
two similar U-shaped permanent magnets lo 
cated in the counterbore with their unlike poles 
confronting and parallel to each other, the cen 
tral opening through the thus placed magnets 
being coaxial of the counterbore, the thus placed 
magnets including at least two opposite mag 
netic poles positioned closely adjacent the aper 
ture in the disc, the ball having a diameter 
which is substantially less than the outer di 
ameter of the thus placed magnets, the ball 
having a diameter which is on the same order 
of magnitude as the diameter of the central 
opening through the thus placed magnets. 

3. A tensioning device for yar?n or other flex 
ible strand material, comprising a seat element 



2,650,779 
9 

of non-magnetic material having a laterally ex 
tended upper surface formed centrally with an 
Opening for free downward passage of a strand 
to be tensioned, a Sphere of magnetic material 
to overlie Said opening and bear upon said Sur 
face in tensioning relation to such strand, said 
Sphere being rollable laterally on said surface 
to give any needed clearance for strand move 
ment between the sphere and said opening, and 
magnet means below said seat element exerting 
through it a magnetic flux drawing the Sphere 
to said surface with a predetermined force and 
urging the sphere from displaced positions On. 
laterally extended parts of said surface to a 
centralized position over said opening. 

4. A tensioning device for yarn or other flex 
ible strand material, comprising a disc of non 
magnetic material having an axial bore therein 
for free passage of a strand to be tensioned and 
an upper surface symmetrically surrounding said 
bore including a concave recessed portion at Said 
bore and a substantially flat outer portion 
around the recessed portion, a Sphere Of mag 
netic material lying on said recessed portion 
and over said bore to tension such strand, the 
sphere being upwardly unconfined and rollable 
laterally on said surface to give any needed 
clearance for strand movement between itself 
and said bore, its radius being not greater than 
the radius of curvature of said recessed portion, 
and annular magnet means below Said disc hav 
ing opposite poles spaced apart adjacent the 
lower side of the disc, the outside diameter of 
said magnet means substantially exceeding the 
diameter of said sphere. 

5. A tensioning device for yarn or other flex 
ible strand material, comprising a disc of non 
magnetic material having axial bore therein for 
free passage of a strand to be tensioned, a Sphere 
of magnetic material normally lying on the 
upper surface of said disc and over said bore 
to tension such strand, said sphere being up 
Wardly unconfined and rollable laterally on said 
surface to provide any needed clearance for 
strand movement between itself and said bore, 
its diameter being substantially less than the 
diameter of said disc and Substantially greater 
than the diameter of Said bore, and annular 
magnet means below Said disc having Opposite 
poles spaced apart adjacent the lower side of 
the disc, the outside diameter of Said magnet 
means substantially exceeding the diameter of 
said Sphere. 

6. A tensioning device for yarn or other flexi 
ble strand material, comprising a disc of non 
magnetic material having an axial bore there 
in for free passage of a strand to be tensioned, a 
sphere of magnetic material normally lying On 
the upper surface of Said disc and over said bore 
to tension Such strand, Said Sphere being up 
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10 
wardly unconfined and rollable laterally On Said 
Surface to provide any needed clearance for 
strand movement between itself and said bore, 
its diameter being substantially less than the 
diameter of said disc and susbtantially greater 
than the diameter of Said bore, magnet means 
below said disc exerting through the disc a mag 
netic flux drawing the Sphere to said Surface 
with a predetermined force and urging it from 
positions of lateral displacement on Said Surface 
to a centralized position over said bore, and a 
fixed rim surrounding said disc and presenting a 
free circular edge over which the strand is drawn 
toward said bore, said free edge being at a level 
above said disc surface but Substantially below 
the top of said sphere so that the sphere bears 
against the Strand only at a limited part of its 
lower hemisphere. 

7. A tensioning device for yar?n or other fiexi 
ble strand material, comprising a disc of non 
magnetic material having an axial bore there 
in for free passage of a strand to be tensioned 
and an upper surface Symmetrically Surround 
ing Said bore including a Concave receSSed pOr 
tion at Said bore and a Substantially flat Outer 
portion around the recessed portion, a sphere of 
magnetic material lying On Said recessed portion 
and over said bore to tension such strand, the 
sphere being upwardly unconfined and rollable 
laterally on said surface to give any needed 
clearance for strand movement between itself and 
said bore, its radius being not greater than the 
radius of curvature of Said recessed portion, an 
nular magnet means below Said disc having op 
posite poles Spaced apart adjacent the lower side 
of the disc, the outside diameter of Said magnet 
means substantially exceeding the diameter of 
said sphere, and a fixed rim Surrounding Said 
disc and presenting a free circular edge Over 
which the strand is drawn toward said bore, Said 
free edge being at a level above said disc Surface 
but substantially below the top of said sphere so 
that the sphere bears against the strand only at 
a limited part of its lower hemisphere. 
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