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UNITED STATES PATENT OFFICE 
2,667,029 

TENSONING DEVICE FOR ELONGATED 
FEXBLE MATERA, 

Henry C. Uhlig, Clifton, N. S., assignor to Howe 
Twister Corporation, Jersey City, N. J., a cor 
poration of New Jersey 

Application November 16, 1951, Serial No. 256,751 
(C. 57-58.86) 1. Claims. 

This invention relates to an improved tension 
ing device for flexible elongated neinberS Such 
as yarns, threads, and the like, the tensioning 
device being adapted to impose a predetermined 
tensioi) upon the flexible elongated member as 
the latter travels therethrough. 
The invention has among its objects the pro 

vision of a tensioning device of the character 
indicated of simple, rugged construction, such 
device being economical to make and easy to 
inaintain, the device further being characterized 
by the unifornity of tension which it imposes 
upon the elongated flexible material in spite of 
vibration of the member or support in which 
it is nounted. 
A Still further object of the invention resides in 

the provision of a tension device of the character 
and for the purpose indicated in which the 
a:nount of tension in posed upon the elongated 
flexible member may be easily and quickly varied 
8.S deSiired. 
The above and further objects of the invention 

will be more readily apparent in the following 
description of a preferred embodiment of the 
tensioning device of the invention. 

Miany Operations upon elongated flexible mem 
bers Such as yarns, threads, fine wires and the 
like, require that a predetermined back tension 
Shail 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 
cornbining or doubling of threads to form cords. 
Requisites of a successful tensioning device for 
Such op?l'aitions are the maintenance of a sub 
stantially constant predetermined tension upon 
the neier, the ability of the tensioning device 
to impos9 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 
Caracterized by pCsSessing all three of the above 
characteristics, and also that of imposing sym 
inetical retaiding forces upon the flexible men 
her, plus simplicity and freedom from substan 
tial Wear of the tension imposing parts over long geriods of operation. 
The tensioning device of the invention is illus 

trated and described herein primarily in con 
nection. With the twisting of a fat, yarn, made up 
: a piurality of continuous synthetic fibers, to 

a threa, d. It is to be understood, however, 
ind it has been indicated above, that the ten 

Sioning device cf the invention is capable of use 
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2 
to advantage in connection with other operations 
on elongated flexible members. It is to be un 
derstood that the elongated flexible members 
may be yarns made up of either natural or Syn 
thetic 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 ten Sion 
ing device made in accordance with a preferred 
embodiment of the invention, the guiding and 
twisting device on top of the driven shaft of the 
Spindle being shown inside elevation; 

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 shaft and below the magnet System 
Of the tensioning device, the Section being taken 
along the line 3-3 in both Figs. 1 and 2, the re 
tarding rollers being in operative, elongated flexi 
ble member engaging, position; 

Fig. 4 is a view similar to Fig. 3 but with the 
tensioning rollerSturmed 90° relative to the mag 
net and with the rollers separated in inoperative, threading, position; 

Fig. 5 is a view in plan of the tensioning de 
vice; 

Fig. 6 is an enlarged, Somewhat schematic, view 
of the magnet and rollers showing their relation 
ship when the rollers are in operative, materia 
engaging, position; and 

Fig. 7 is an enlarged, Somewhat schematic, 
View Similar to Fig. 6 showing the relationship 
of the magnet and the rollers when the latter are 
in inoperative, threading, position. 
The tensioning device of the invention in the 

embodiment shown has proved to be especially 
useful in twisting Spindles although, of course, 
it is capable of many other uses. 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 my Patent No. 2,487,837, November 15, 1949. 
The tensioning device of the present invention 
is shown in Fig. 1 of the present application as 
Substituted for the tensioning device 90 shown 
Specifically in Figs. 7-11, inclusive, of my above patent. 
The two-for-one twisting spindle, generally 

: designated 4, operates, in this instance, upon flat 
yarn supplied from a bobbin or package, the 
yarn being given two twists for each revolution 

  



3 
of the spindle as the yarn travels therethrough. 
By the term “fiat yarin” 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 flat yarn form is 
that in which extruded synthetic fibers are 
usually gathered into a package. The spindle 
shown in Fig. 1 is supported on a machine frame, 
a portion of which is shown at 8, through the 
medium of a sleeve ?o mounted on the frame, 
the sleeve carrying at its upper and lower ends 
the ball bearings both designated 2. Journalled 
in such ball bearings is the generally upright 
driven shaft 6, to which is keyed the pulley f4 
from which the shaft is rotated by a driving belt 
(not shown). Keyed to shaft 6 above the pulley 
is a disc flyer 6. Above such flyer, and float 
ingly mounted on the upper end of shaft 6, is a 
bobbin holder, generally designated by the refer 
ence charactel 8. Such bobbin holder has a 
lower flange portion 2 and a central sleeve por 
tion 28, the latter surrounding and being spaced 
from the upper end of Shaft, 6. The ball bear 
ing 2 at the upper end of sleeve 28 and the ball 
bearing 22 at the lower end of the bobbin sup 
port mount Such Support floatingly upon the 
driven shaft 6, so that the bobbin support may 
'enihain essentially non-rotative. The bobbin 
Support is maintained in essentially fixed angu 
lar position by means of the weicht 20 mounted 
beneath flange 2 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 dis 
closed in my said patent. 
The yarn to be twisted is contained in the 

wound package 30 which is provided with a core 
32. The lower end of such core rests upon the 
upper Surface of flange 2, the package being 
held centrally of the spindle by means of the 
sleeve 26, the lower end of which is telescoped 
Snugly over the sleeve 28 centrally on the pack 
age Support. Upper and lower annular spacer 
members 34, between the core of the package 
and the sleeve 26, retain the yarn package axially 
of the sleeve 25. The above described upper bear 
ing 24 is positioned, as shown, between the upper 
end of shaft 6 and the upper end of the lower 
COunterbore in sleeve 26. 
The tensioning device of the invention, which 

is designated generally by the reference char 
acter 2, is Supported in the upper end of sleeve 
26, which is made of non-magnetic material such 
as Stainless Steel, aluminum, brass and the like. 
Tension device 2, to be more fully described here 
in after, comprises a plurality of magnetically 
responsive tension members adapted to bear 
against and to press therebetween the elongated 
flexible material, such members being, in the 
embodiment shown, identical cylindrical soft iron 
or Steel rollers. The tensioning device further 
includes a magnet mounted adjacent such ten 
Sion members so that such members lie within 
the magnetic field thereof with the axes of the 
rollers, under operating conditions, lying gen 
erally normal to the main lines of fiux between 
the magnetic poles, so that under operating con 
ditions the tension members are attracted to each 
other. The thus held tension members act to im 
pose retarding tension upon the elongated flexi 
ble material by reason of their rotation in the 
ma.netic field and thus their cutting of lines of 
force. To a markedly smaller degree the ten 
Sioning members are restrainsd from rotation 
by reason of their frictional engagement with the 
roll retaining member in which they are mounted. 
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4 
The yarn 36 delivered from package 30 runs 

upwardly, as shown, to the upper end of the ten 
sioning device 2, thence downwardly there 
through, through passage 38 in sleeve 26, and 
into and through the twisting and guiding means 
40 which is mounted on top of shaft G So as to 
rotate therewith, thence downwardly through 
the axial passage 42 in the upper end of shaft 
6 and outwardly through the radial passage 46 in 
the flyer, passages 42 and 86 being connected by 
the curved passage 44 in shaft S. The product 
emerges from the Outer end of passage 46 as the 
double-twisted thread 49, Such thread forming 
a balloon 48, thread 39 passing upwardly to a 
stationary guiding eye (not shown) positioned 
above and substantially coaxial with the upper 
end of the spindle. In that portion of its travel 
denoted 47 the yarn receives a first twist, by 
reason of the relative rotation of means 2 and 
40. In the Subsequent portion of its travel 
through the spindle, indicated at 5, the first 
twisted yarn receives a further twist by reason 
of the rotation of flyer f6. 
As shown more clearly in Fig. 2, the upper end 

of sleeve 26 is provided with a counterbore 50 
which receives the tension device 2 therewithin. 
Such tension device includes the magnet 52, gen 
erally in the form of a cylindrical tube, the mag 
net fitting snugly within the counterbore 50 and 
being held therein by the setScrew 54 threadedly 
received in the Wall of the sleeve. The lower 
end of the magnet 52 is provided with a hori 
ZOntal diametral slot 53 as indicated in FigS. 2, 
3, and 4, thereby forming the two spaced de 
pending portions 55 and 57 on the lower end of 
the magnet. The magnet is so magnetized that 
depending portion 55 forms one pole of the mag 
net, as for example the north pole as indicated 
in Figs. 6 and 7, and depending portion 57 forms 
the other pole of the magnet, as for instance the 
South pole as indicated in Figs. 6 and 7. Mag 
net 52 is preferably made of material having high 
permeability, as for example the magnetic alloy 
composed of 24-30% Ni, 9-13% Al, balance Fe, 
or the alloy composed of 24-30% Ni, 9-13% Al, 
5-10% Co, balance Fe. Magnet 52 is provided at its upper end with 
the axial bore 56, and at its lower end with the 
counterbore 58. Rotatably supported within such 
bore and counterbore in the magnet are the hol 
low stem portion 60 and the enlarged base por 
tion 62, respectively, of the tensioning roll re 
taining means. Such roll retaining means is 
made of non-magnetic material such as stainless 
steel. The roll retaining means is provided at 
the bottom with a cross-arm 64 which extends 
at least partially across the poles of the magnet. 
From the outer ends of portion 64 there depend 
the spaced parallel roll retaining ears 66. The 
tensioning rolls 65 and 67 are positioned in con 
fronting parallel relationship in the thus pro 
vided space in the bottom of the roll retaining 
means, the depending ears 66 being loosely in 
engagement with the opposite ends of the rolls. 
The roll retaining means has no device therein 
positively or mechanically to restrain the rolls 
from falling, nor does it have any provision for 
positively retaining the rolls from motion in a 
direction toward or away from each other. The 
magnetic field provided by the magnet, to be 
described, yieldingly retains the rolls both from 
falling out of the retaining means and also from 
undue sidewise motion even When they are placed 
in separated, inoperative, position. Further, of 
course, when the parts are mounted in operative 
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relationship as shown in Figs.1 and 2, the rollers 
are also restrained from undue movement either 
downward or sidewardly by reason of the bot 
tOil and Side Surface.S of the counterbore 5 in 
sleeve 26. 
The tensioning device also includes (neans for 

holding the roll retaining lineans accurately in 
position in the desired anguiar relationship with 
respect to the magnet and its field and also with 
the desired spatial relationship of the rolliers with 
respect to the magnet, both such relationships 
being adjustable so that the tension imposed 
upon the material travelling through the tension 
ing device ri ay be varied. Such adjusting means 
includes the first, lower, disc 63 made of non 
magnetic material, the central boss on which fits 
accurately Within the upper end of the counter 
bore 59 in sleeve 26, and the radial flange of 
which lies upon the upper edge of the sleeve. 
Disc 88 is heid in the desired angular relationship 
with respect to sleeve 28 and thus magnet 52 by 
means of the pin which extends through a 
hole in the flange of disc 83 and into one of a 
plurality of angularly spaced holes 2 in the 
upper edge of sleeve 28. Overlying disc 68 is the 
second, upper, disc 54, likewise made of non 
magnetic raterial, isc 4 is provided With a 
central hollow boss S, through the bore of which 
the upper end of the hollow stem 63 of the rol 
retainer extends. SetScrew a retains Stern 6 a. 
the desired angular relationship to disc i. 
Adjustinent of the distance between the ten 

sioning roilers and the magnet 52, axially of the 
latter, whereby the strength of the raagnetic field 
to which the rollers are subjected may he varied, 
is effected by the provision of a plurality of non 
iragnetic thin washers or Shins 38 between the 
upper surface of member 65 of the roll retaining 
means and the pole pieces of the magnet. The 
counterbore 33 in the magnet is made of Sugh 
axial length relative to the enlarged portion 62 
on the stem of the roll retaining means as to allow 
the reception of the latter by the former to its 
full length when no such shins 8 are employed. 
The roll retaining means is pulled upwardly Snug 
ly against the shins after which the setScrew 78 
is tightened to retain the parts in position. 
The described adjustment of the axial distance 

between the magnet and the tensioning rolls as 
a Whole will allow the Selection of a predeter nined 
range of tensions within which the device will 
operate. The cine particular tension chosen with 
in such range is determinad by the above de 
scribed adjustinent of the roll retaining means 
ang alarly with respect to the magnet by means 
of the pin ) and the series of holes 2. Such 
angular adjustment, of the roll retaining means 
relative to the nagine, as Will be more readily 
Rippaireit in the following discussion of Figs. 6 
and 7, allows the selection of the force with which 
the two tensioning rolei's attract each other, 
The tensioning device of the invention is also 

provided with means whereby the axes of the 
tensioning roilers may be rotated relative to the 
Yaagnet and its field, from the above described 
operative position, to an inoperative position 
wherein the magnetic field COactS With the two 
tensioning rollers so as to cause the latter to repel 
each other, thereby opening a marked gap be 
tween them so that the tensioning device may be 
hreaded easily. Such last named means consists 
of a, bullet catch positioned in disc. 68 diametri 
cally opposite pin it), the spring preSSed ball or 
detent, 33 projecting upwardly therefrom as 
shown. The under side of the disc 74 is provided 
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6 
- with two partially spherical depressions which 
receive the detent 84, the first of such depressions, 
designated 86, lying diametrically opposite the 
central hole 2 in the upper edge of sleeve 2. 
It will be apparent that, when the parts are posi 
Itioned so that pin C projects into the central 
hole 72 and the detent 83 lies in depression 86, 
the rolls and magnet have the relationship to 
each other shown in Figs. 3 and 6, that is, the 
axial plane containing the interface between the 
rollers lies parallel to the slot 53 through the 
lower end of the magnet. The other detent re 
ceiving depression, designated 88, is positioned 
90 removed from the first Such depression. 
When it is desired to move the tensioning rolls 
apart, as for instance during threading of the 
device, the disc 3 is rotated 90 from the first 
described position. So as to cause the detent 24 
to seat within depression 88. When the parts are 
thus positioned relative to each other, the magnet 
and rolls have the relationship shown in Figs. 4 
and 7. In such position of the parts, as will be 
apparent hereinafter, the rolls 5 and 67 are re 
pelled from each other. The axes of Such rolls 
now lie in vertical planes which are normal to the 
axis of the slot 53 through the nagnet. 
In Fig. 6 there is somewhat schennatically shown 

the orientation of the yar?n tensioning rolle's and 
the magnet in the operative position of the former, 
whereas in Fig. 7 such orientation is shown When 
the rollers are in spaced apart, inoperative, posi 
tion. When the rolls are in operative position, as 
shown in Fig. 6, a substantial part of One roli 65 
lies beneath the north pole 55 of the magnet, the 
other roll 67 lying beneath the south pole of the 
magnet. The position of the parts shown is that 
occupied by the rolls when the adjusting pin 3 is 
positioned in the central adjusting hoise 2 of the 
sleeve. It Will be apparent that under Such Con 
ditions the rolls 65 and 62 will foin a path 
through which the magnetic fiuX flows from pole 
55 to pole 5, the roll S5, being opposite the north 
pole 55, will have an induced magnetisin making 
it in effect a south pole, whereas roll 67, lying op 
posite the south pole of the magnet, Will have a 
magnetism induced in it which in effect Will inake 
it a north pole. Since unlike poles of a Inaghet 
attract each other, the rolls 35 and 85 in the po 
sition shown in Fig. 6 will Strongly attract each 
other, compressing the elongated flexibie material 
therebetween as it travels downwardly through 
the tensioning device. When the roll retaining 
means is angularly positioned on one or the other 
side of the position shown in Fig. 6, as by plac 
ing the pin 79 in one of the side holes 72 in the 
sleeve, there will be a marked diminution of the 
number of lines of flux which paSS from one pole 
of the magnet through the rolls aid thence to 
the other pole of the magnet. Accordingiy, the 
induced poles formed in the rolls are weaker, when 
their axes are thus titlined, there is a Weakening 
of the attraction of the rolls for each other, the 
rolls cut fewer lines of flux as they rotate, and 
their retarding effect upon the elongated flexible 
material passing therethrough is markedly de 
CreaSed. 
When the axes of the rolls 85 and 6 are turned 

So that they lie in vertical planes normal to the 
gap 53 through the magnet, as shown in Fig. 7, as 
by turning disc 4 relative to disc 3 so that the 
detent 84 lies in the Second depression 83, the rolls 
are repelled by each other so that they both re 
treat from the center line of the tension device, thereby allowing a threading tool to be passed 
easily between the rollers. Such repelling action 
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of the rolls will be readily understood by a con 
sideration of Fig. 7. As there shown, the upper 
end of each of rollers 65 and 67 now lies beneath 
the north pole 55 of the magnet, the lower ends 
of the rolls, as there shown, lying beneath the 5 
south pole 5 of the magnet. Accordingly, the 
upper ends of the rolls as they are shown in Fig. 
now become south poles by induction and the 
lower ends of the rolls become north poles by in 
duction. Thus, like poles in the rolls being Op-l0 
posite each other, the rolls repel each other when 
they are in such position relative to the magnet 
and its field. Although the tension device of the invention is 
not limited to the particular orientation in space l 
shown in the drawings, it displays its maximum 
advantages when the magnet lies above the rollers, 
as shown. In such position, frictional contact be 
tween the rollers and the roll retaining means 
during operation is minimized, since the yarn in 20 
travelling downwardly through the tensioning de 
Vice tends to pull the Oilers slightly downwardly 
free from the lower inner surface of the roll re 
taining means. Thus nechanical frictional Wear 
upon the roilers by the retaining means is mini- 25 
nized. Furthern Ore, this action tends to free the 
rollers froin substantial direct, vibration trans 
mitting, contact With their Support, so that the 
retarding tension imposed upon the material by 
such rollers does not vary materially even though 30 
the spindle or machine in which it is located may 
vibrate to a marked degree. 
The tension device of the invention is also of 

advantage because of the fact that it acts upon the yarn or other flexible material in a symmetri- 8 
cal manner, that is, the yarn is retarded to the 
Same extent and in exactly the Sarine manner on 
both sides thereof by the two tensioning rollers. 
Thus the filaments making up the yar?n are not 
Stretched on One Side any more than they are on 40 
the other, nor are they scuffed on one side, as by 
being engaged by a non-rotatable tensioning 
member such as a ball receiving seat. Finally, 
the device of the invention displays advantages 
over previously known tensioning devices in which 45 
one of the members was free to float, as for ex 
ample a gravity or magnetically held ball, since 
With the parts of the tension device of the inven 
tion mounted in operative relationship, as shown, 
there is no possibility for either of the yarn ten- 50 
Sioning rollers to jump out of place, as there is 
With a gravity or magnetically held ball especially 
When a knot, or a Snailed length of yarn must pass 
through the tensioning device. In contrast there 
to, the tensioning rollers of the present tensioning 
device, while being free to float laterally, and 
while being Substantially isolated from vibration 
transmitted to the tensioning device from the 
machine, Will open readily to pass knots and 
Snarled portions of the yarn therethrough while 60 
continuing to impose on the yarn a substantially 
uniform retarding tension. 
Although I have described and illustrated a pre 

ferred embodiment of the tensioning device of the invention, it is to be understood that such em- 0 
bodiment is illustrative only since the device is 
capable of considerable variation as to details. 
The Scope of the invention is therefore to be de 
fined by the claims appended hereto. 

claim as new the following: 70 
1. A tensioning device for elongated flexiblema 

terial comprising two elongated magnetically re 
Sponsive material engaging tension members, 
means mounting such members so that they may 
rotate on their longitudinal axes parallel to each 75 
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other in confronting relationship, such last named 
means being so constructed and alrranged that the 
members may relatively approach or retreat from 
each other, a magnet mounted adjacent Such 
members so that they are within its magnetic 
field, the tension members lying within the areas 
defined by projections of said poles on the plane 
containing the longitudinal axes of Said members, 
and means providing for the turning of the axes 
of the tension members and the magnet relative 
to each other about an axis normal to the above 
mentioned plane to vary the degree of attraction 
between the tension members. 

2. A tensioning device for elongated flexible 
material comprising two elongated magnetically 
responsive material engaging tension rolls, means 
mounting such rolls so that they may rotate on 
their longitudinal axes parallel to each other in 
confronting relationship, such last named means 
being so constructed and arranged that the rolls 
may relatively approach or retreat from each 
other, a magnet mounted adjacent Sulcin rols So 
that they are within its magnetic field, the poles 
of the magnet both lying on the same Side of the 
plane containing the longitudinal axes of the rolls, 
the rolls lying within the areas defined by pro 
jections of Said poles or said plane, and means for 
turning the axes of the rolls and the magnet 
relative to each other about an axis normal to 
the above mentioned plane throughout an angle 
of substantially 90° to vary the degree of attrac 
tion between the rolls. 

3. A tensioning device for elongated flexible 
material comprising two elongated magnetically 
responsive material engaging tension rolls, means 
mounting such rolls so that they may rotate On 
their longitudinal axes parallel to each other in 
confronting relationship, Such last named means 
being so constructed and arranged that the rolls 
may relatively approach or retreat from each 
other, a U shaped magnet mounted adacent Such 
rolls so that they are within its magnetic field, 
the pole pieces of the magnet both lying On the 
same side of the plane containing the axes of the 
rolls and the axis of the magnet lying normal to 
such plane, and means for turning the axes of the 
rolls and the magnet relative to each other about 
the axis of the magnet to vary the degree of at 
traction between the rolls. 

4. A tensioning device for elongated flexible 
material comprising two elongated magnetically 
responsive tension members which engage oppo 
site sides of the material and compreSS it between 
them, means mounting Such membel's parallel to 
each other in confronting relationship, such last 
named means being SO constructed and arranged 
that the members may relatively approach or re 
treat from each other and SO that the neimbers 
are mechanically free to drop vertically, neans 
providing spaced magnetic poles above the incin 
bers, the last named means being mounted adja 
cent the members and Subjecting Such members 
to its magnetic field So that Such membel'S are 
attracted to each other and are impelled toward 
the magnetic poles whereby the members are 
floatingly mounted in a vertical direction, and 
means for retaining the axes of the linenbers at 
a predetermined angle relative to the direction of 
the magnetic field between the poles. 

5. A tensioning device for elongated flexible 
material comprising two elongated magiietically 
responsive tension rolls which engage Opposite 
sides of the material and compress it between 
them, means mounting Such rolls So that they 
may rotate on their longitudinal axes parallel to 
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upper end of the magnet and Secured to the stem 
of the retaining means, the disc being rotatable 
with respect to the sleeve, and means releasably 
Selectively to retain the disc and the members in 
two positions which are 90° apart about the axis 
of the sleeve, in one of said positions the axes of 
the members lying parallel to a straight line 
between the magnetic poles. 

11. In a twisting Spindle for elongated flexible 
material, Said Spindle having an elongated sleeve 
for holding a bobbin from which the material is 
Withdrawn, said sleeve having an axial, material 
conducting, passage therethrough, said sleeve 
having a counterbore at its upper, material re 
ceiving, end, the improved material tensioning 
device which comprises a tubular magnet Secured 
in the counterbore coaxially thereof, the lower 
end of the magnet being provided with diametri 
cally opposite depending poles, a tension member 
retaining means having a hollow material con 
ducting stem and a lower cross-arm, the stem 
extending through the bore in the magnet and 
the croSS-arm lying interiorly of the counterbore 
beneath the magnet, a pair of magnetically re 
Sponsive tension rolls floatingly and rotatably 
mounted on the cross-arm in parallel confront 
ing relationship with the plane containing the roll 
axes disposed transverse to the axis of the magnet, 
means mounted on the croSS-arm restraining the 
rotation of the axes of the rolls relative to the 
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CrOSS-arm of the retaining means, a first, lower, 
disc member overlying the upper end of the mag 
net through which the stem of the retaining 
means protrudes, adjustable means for securing 
the first disc to the sleeve at a selected angle 
about the axis of Such sleeve, a second, upper, 
disc member overlying the first disc, means secur 
ing the Stem of the retaining means to such sec 
Ond disc, the second disc being rotatable with 
respect to the first disc and the sleeve, and 
means coacting between the first and second discs 
releasably selectively to retain the second disc and 
the rolls in two positions which are 90° apart 
about the axis of the sleeve, in one of said posi 
tions the axes of the rolls lying parallel to a 
straight line between the magnetic poles. 

HENRY C. UHLIG. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number Nanae Date 
2,281,204 Raymond ----------- Apr. 28, 1942 
2,285,733 Martel -------------- June 9, 1942 
2,478,926 Kingsbury ---------- Aug. 16, 1949 
2,492,778 Agresti ––––––––––––– Dec. 27, 1949 
2,590,372 Bley --------------- Mar. 25, 1952 
2,614,773 Amnerall ---------- Oct. 21, 1952 
2,647,705 Gilmore ------------- Aug. 4, 1953 

  


