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5 Claims. (Cl. 57—77.435)

The present invention relates to high speed spindle ap-
paratus and more particularly to high speed floating spin-
dle apparatus for imparting a false twist to a continuously
traveling yarn.

The physical and textural properties of many of the

synthetic yarns produced at the present time may be
improved by various treatments subsequent to yarn fab-
rication. In this respect not only may the synthetic
yarns be improved bui also the property of many of the
varn blends containing both natural and artificial fibers
may be improved similarly. One such process for im-

parting certain desirable characteristics to a yarn, such

as nylon, is to apply a very high false twist by employ-
ing a conventional false twisting means 10 a continu-
ously linearly traveling yarn and subjecting the travel-
ing twisted yarn to a beating zone in order io heat “set”
the twist in the yarn. When the yarn is drawn from the
false twist apparatus the set twist will remain in the
yarm. | | o

The prior art false twisting devices employed for im-
parting a suitable false twist to the yarn are usnaily
driven by direct belt contact or other means so as 10
have 3 hollow false twist spindle rotate about a fixed axis
in suitable stationary high speed bearings of various
types. Due to the high yarn production rates required
‘and the very high rotational speeds demanded of the
spindies, the useful life of a spindle bearing operating
under very high speeds is appreciably reduced. While
ball and other type bearings have been designed to ac-
commodate for these very high rotational speeds, bear-
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porticnal to the distance from their poinf of ‘contact to

‘the respective centers of rotation or pivot points. There-
fore, when two bodies are in direct rolling contact, the -

angular velocities of the bodies are inversely proportional

to the corresponding radii of rotation. The relationship

that exists in direct rolling contact between angular ve-
locities is similar between the radii of rotation for ro-

tating bodies interconnected by a flexible connector in

which the rotational speed of one body may be trans-
mitted to another body. |

Therefore, an object of the present invention is the.

orovision of a high speed floating bearingless driven
epindle. : | - |

 Yet another object of the present invention is to pro-
vide a floating bearingless spindle for producing a false
twist in a continuously traveling yarn. | o

Still another object of the present invention is to pro-

~ vide a driven flcating spindle in rolling contact with a
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ing life has been shortened very appreciably particularly

in the range of speeds exceeding 40,000 revolutions per
minute. Furthermore, at the very high rotational speeds
presently demanded of conventional and even some modi-
fied bearing structures, the heat gemerated by the high

speed rotating apparatus presenis a very difficult proo-

lem for proper lubrication of the bearings since most
jubricants do not have the wide range of lubricating
properties required. Vibrational effects as well as safety
problems. present

speeds.
Although bearing .
ring problem at high speeds of rotation, linear yarn

travel along a directed path without objectionable bal-

looning as the yarn leaves the false twist apparatus also

presents a serious problem. Reduction of the balicon-

ing action produced by the centrifugal forces acting on

the traveling yarn in order to contain the yarn with some
degree of confinement is vitally necessary. Yarn track-
ing which produces non-uniform travel and frayed fila-

ments is also a major problem.

1t is a known principle in kinematics of machines that
the transmission of motion from a driver shaft to a
driven shaft may be accomplished by direct contact as
in pure rolling contact with circular or non-circular sur-

faces provided that: (1) sufficient pressure is appiied
between the surfaces to produce the mecessary friction

between the rolling surfaces, (2) the surface condition
between the rolling friction surfaces is not too highly

polished or lubricated, and (3) one of the surfaces 18

made of some soft material in order to have a higher

coefficient of friction. The contacting friction surfaces

may be on parallel shafts, intersecting shafts or on non-
intersecting and non-parallel shafts. In rolling contact
the velocity ratio of a pair of bodies is inversely pro-

additional  causes for necessary com--
cern in running spindles at these very high rotational -

relatively slower rotating driving body in order to pro-
duce a false twist in a linearly traveling yarn. |

A further object of the present invention is to provide
a hich speed driven floating bearingless spindle means

that is driven by a relatively slowly rotating driven means

for imparting a high false twist to a traveling yarn which
may be drawn through the rotating spindle means. |
A still further object of the present invention is to
provide a hollow floating driven spindle through which a
traveling yarn may be passed to envelop a transverse yarn
supporting means for imparting a false twist to the yarn

as the driven floating spindle rotates and whereby the
floating spindle may be rotated at very high rotational.
~ speeds by means of an appreciably slower driving rotat-
ing means either by direct rolling contact between the
slower roiating means and the driven bollow spindie or
by means of a fiexible connector link interposed between

the driving means and the driven floating spindle.
A further object of the present invention is to provide

- freely rotatable yarn guide roller means supported on a
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failures -are a constantly reoccur-
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- of FIG. 3;

high speed spindle for imparting a false twist to a travel-

ing yarn about which: roller means one or more turns.
of the yarn may be wrapped and the yarn prevented from

tracking on itself.

Yet another object of the present invention is the pro-
vision of a yarn guide rolier means that may be mount-
ed. in the head of a rotating hollow spindle through which

spindle a traveling yarn may be drawn and wrapped
about the roller means to guide the yarn substantially in
straight-line travel into the hollow spindle to the point

of yarn departure from the roller means so that the yarn.
‘will not track on itself thereby avoiding fraying of the

varn filaments and ballooning as much as possible.

~ Another object of the present invention is to provide
novel bearing locking means- for maintaining bearing

alienment and retaining a bearing raceway within a bear-

ing housing without the raceway creeping or rotating with - "

a rotating shaft. = = o
Cther and further objects and many of the attendant

advantages of this invention will become more readily
apparent as the invention becomes better understood -
from the following detailed description taken in conjunc-
tion with the accompanying drawings in which like char-
acters of reference designate corresponding parts through-
out the several views and wherein: =~ .

FIG. 1 is a front elevational view with portions and

sections removed of one embodiment of the present in-

vention;

‘FIG. 2 is a top plan view illustrating the embodiment |

of FIG. 1;,

FIG. 3 is a front elevational view of another_e:ﬁibodi- :

ment of the present inventive concept; _
FIG. 4 is a top plan view illusirating the embodiment
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FiG. 5 is a side elevational' view of 'th_e embodiment

iltustrated in FIGS. 3 and 4: N

FIG. 6 is a partial perspective view of a false twist
hollow spindle and the related driving and 1dler compo-
nents of the embodiment of FIGS. 3to 5, in a disengaged
relationship; - | -

FiG. 7 1s an enlarged front elevational view of a modi-

fied false twist head for mounting on a hollow spindle;

FiG. 8 is a transverse sectional view taken substantially

along the plane of line 8—8 of FIG. 7; ) _
FiG. 9 is an enlarged partial sectional view of a bear-
ing housing illustrating the bearing raceways and anti-

creep rings in position; and

FIGS. 10, 11 and 12 illustrate -various anti-creep bear-.

ing rings employed with the present invention.

As is well understood in the art a crimp or torsional |

twist. may be imparted to a continuously traveling varn

to incorporate a stretch or crepe effect by subjecting the

traveling yarn to a false twist and then applying a suit-
able heat treatment to the yarn while it is in the twisted
- condition. In producing stretch nylon yarns the thermo-
~ plastic yarn is subjected to a high twist by means of a false

twist apparatus along a traveling linear. increment and

- that portion having the twist imparted is subjected to a

yarn twist-setting atmosphere. Upon leaving the false :

twist apparatus some of the twist imparted may be re-

moved leaving the yarn in a crimped or torsionally dis- -

] |
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compress the housing bore sufficiently to prevent rotation
of the sleeve member 36 within the housing 34. The
eccentrically bored sleeve member 36 is provided with a
ever 41 for rotating the sleeve member with the shaft 33
In order to displace the shaft 33 in the. housing 34 with

- respect to the shaft 24, as will be described more fully

10

20

- nector belts 52 and §3 encircling the spindle

toried condition as it is collected into a yarn -package.

With the introduction of the continuous process of pro-
ducing stretch nylon yarns as well as other superpoly-

amidic yarns, the rate of varn production is controlied to -

a large extent by the degree of twist'impartation to the
- traveling yarn. At present the rotational speeds of false

iwist apparatus is limited primarily by the type of bear-

ings employed as the bearings are not designed for speeds
In excess of 30 to 50,000 r.p.m. The lubricants available

are inadequate to dissipate the very high heat generated

by the rotating spindle in the bearings at the very high
speeds of rotation or to provide adequate lubrication for
the bearings thus resulting in frequent bearing failures.

The apparatus of this invention is concerned with a.

- Imeans for increasing the production of crimped yarns by
imparting a false twist in a fast moving continuously

linearly traveling yarn without the ever present limita-.

tions experienced by bearing seizure or freezing and other
- bearing failures. The apparatus utilizes the principle

known in mechanics and kinematics that the angular -

veloctties of two rotating bodies in direct contact or con-

- to the corresponding radii of rotation.

nected by a flexible connector are inversely proportional

Referring initially to FIGS. 1 and 2 there is illustrated
a supporting spindle framework 26 that may be mounted

30
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the path of travel of a yarn

below. | ;
snaft 33 projects both from the top and bottom of the
housing 34 sufficiently to have fastened at either end a
crowned idler pulley 43 and 44." Idler pulleys 43 and 44
preferably have the same diameter as the driving pulley
51 and each of the idier pulleys are secured to the ends
of the shaft 33 by means of fastening screws 45.
A hollow spindle 46, also referred to as a hollow tube,

provided with axially spaced crowned rings 47, 48, and

42, witich rings may be integrally formed on the spindle,
is suspended through the spindle framework opening 59
and between the pulleys 31 and 43, 44 by means of the
fiexible belt connectors 51, 52, and 53. The driving belt
>k encircles pulley 31 and the intermediate spindle crown
ring 48 with the idler or supporting tension flexible con-
, crowned rings
47 and 49 and pulleys 43 and 44, respectively. -
"~ An enlarged spindle head 54 is provided at one end of
the spindle with an opening 55 in which to mount the
yarn rolier guide 56." Roller guide 56 may be positioned
on tie roller guide shaft 57 for rotation fransversely across
>SS emerging axially through
the longitudinal core 59 in the hoillow spindle. As illus-

trated in FIG. 1, the yarn 53 will enter at the lower end

of the spindle 45 through the longitudinal core and emerge
at the top of the spindle opening and one or moire convo-
lutions of the yarn may be wrapped around the roller
guide 56 before the yarn wiil be conducted to a bobbin

‘or othier yarn packaging device above the spindle.. It will

be evident that in some applications the guide roller 56
may be located at the bottom of the hollow spindle. Ob-

~ vicusly care must exercised to prevent the yarn that is

W
ot

- spindie may be mounted between the pulleys
‘rotating the lever 40 so as to position
-as close to the shaft 24 as the structure will permit, With

‘In a suitable manner to a twister base frame through the

threaded stud 21 and locking nut 22, The spindle frame-
~work 28 will be positioned on the twister base frame so
~_ that the linearly traveling driving tape or belt 23 will en- .
~gage an exposed portion of the vertical shaft or whorl 24

with sufficient frictional contact to rotate the shaft within -

the bearings 25 and 26.  The bearings 25 and 25 are re-

tained in the aligned bored openings 27 and 28, respective-

ly, in the spindle framework and prevented from rotating

by means of anti-creep bearing retainer rings 29, to be

' described hereinafter, which rings are seated in peripheral
ring grooves 38. A crowned driving pulley 31 is keyed

to the top exposed portion of the driving shaft 24 and

locked to the shaft by the cap screw 32 so as to rotate

with the shaft 24,

60

_-An idler shaft 33 is supported for rotation in the auxil- -

- lary bearing housing 34 which is mounted on the canti-
- lever platform 35 of the spindle framework. Bearing
- housing 34 is bored to receive an eccentrically bored
- - sleeve member 36 in which the bearings 37 and 38 are
- retained in a manner similar to the construction illustrated
- .In FIG. 8 and described above. Clamping screws -39 are
7 passed -through the housing wing bosses 40 in order to

75

- track back on itself thereby fraying or
~ filements,
- .tail below.

spindle 46. Obviously
-the belts: 52 and 53 the

moving continuously through the hollow spindle from
being drawn over the guide roller in such a manner as to
severing the yarn
This feature will be described in further de-

It will be readily apparent that when required suitable
ilanges may be incorporated with the crowned portions of
the pulleys as well as the crowned rings on the hollow
spindle. In installing the unit for operation, the hollow
by initially
the idler shaft 33

the belts mounted in position on the pulieys and the hol-
low spindle, the lever 41 may be rotated to apply a suit-

-able tension to the individual belts after which the housing -
- locking screws 39 may be
36 1n the desired position. o
- The linear velocity of the pulley 31

tightened to secure the sleeve -

12y be transmitted
rotate the floating
with sufficient tension applied to
spindle 46 may be maintained in
a-vertical upright position. Assuming there is no loss
in the transmission with the use of flexible belt connec-
tors, the velocity ratio relation for the inner surface of

to the spindle crown 48 in order to

- the belt as well as for direct contact surfaces which will
be set forth hereinafter will be as follows:

- NsRs=NdRd

 alneito Tooss._ Ns_ Rd
Yeloelty Ratto=ra=7¢

Where in FIG. 1:

Ns=r.p.m. of the'drip_ven spindle 46
Nd=r.p.m. of the driving pulley 31

~ Rs=radius of the driven spindle 46

- d=radius Of the _dr-i?_ing pu]]gy 31 B
(Crown dimensions have been neglected.)
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Although it is recognized that the actual value of the

velocity ratio will be less than obtained by the above

equation this loss will be due primarily to slip and creep

of the belt and in most apphcatms this loss will vary
from 2 to 4 percent, thus in this application it will be
neglected.

A further embodiment of the present inventive concept

e

roller 83 into constant contact with the spindle periphery

so that the spindle may be floatingly supported without

bearings by tangential contact with the rollers 82, 83, and
84. Furthermore, the inverse velocity ratio relationshlp

5 of the previously described apparatus will be equally

is illustrated in FIGS. 3 through 6 in which the supporting

spindle framework 64 may be fastened to a twister base
frame through the threaded stud 66 and a suitable locking
nut, such as the nut 22 shown in the first described form.

10

Framework or housing 64 is provided further with axially |

spaced bosses 67 and 68 which are bored to receive the
bearings 6% and 790 therein in a manner to be described
below. The medial portion of the shaft or whorl 65,

supported in the bearings 6% and 79, is exposed to be

contacted by the linearly traveling belt 71 which is driven

by a conventional twister driving mechanism (not shown).
Framework 64 is formed with laterally extending and

upwardly projecting wing sections 72 and 73 from which

extend the pulley arm suppor ting bosses 74 and 75. Roll-

er-supporting arm boss 74 is drilled to receive the roller
arm shaft 76 which in turn will pwotaliy support the
roller arm 77 and the spring retaining disk 78 in fixed
relation. A helical spring 79 encircles the shaft 76 with
one end of the spring being fixed to the bottom boss 86
of the roller arm 77. The other end of the helical spring
79 is fixed to the disk 78 so that the roller arm will be
biased to pivot in a clockwise direction as shown in FIG.
4, The right roller arm 81 is fixed to the framework

and the end of the arm recahes toward the roller arm-

25

30

77 in a counter-clockwise direction forming an- acuie

ancle with the central portion of the framework.

A driving roller 82 is securely fastened at the top end |

of the shaft 65 and idler rollers 83 and 84, having sub-

stantizlly the same diameter as the roller 82, are mtatably |
mounted on the roiler arms 77 and 81, respectively. It

will be qune evident that rollers 82 and 84 will remain
in fixed positions for rotation while the roller 83 will
rotate at the end of the roller arm 77 which arm will

normally urge the roller 83 into tangentlal contact with
the rollers 82 and 84 as the rollers rotate in substantially

the same plane about different vertical axes.
A hollow continuous uninterrupted wall spmdle 35 hav-

ing a grooved yarn roller guide 86 which is rotatably
| 'moumed on a roller guide shaft 87 is positioned for sub-
stantiaily tangential contact and support by the rollers

82, 83, and 84. A yarn 88 is drawn vertically through
thp 10ng1tud1nal opening 89 in the hollow spindle and
is wrapped about the yarn guide roller 86 to provide suf-
ficient tension in the vertical reach between the roller

and a varn tension device (not shown) as the yarnm is

false twisted during its vertical travel..

The yarn is re-

moved from the guide roller continuously to be wound
| 55

“on a bobbin to form a suitable yarn package
It has been found desirable in some forms of this
embodiment wherein direct rolling contact is employed

to provide the peripnery of the rollers 82 and 84 with

50

~ desired number of convolutions, the yar

a raised peripheral contact surface, such as the ring or

tire formation 98. In some applications the rings 99,

shown as being axially spaced from each other on the
roller periphery, may be made of rubber or other suitable |
material having a high coefficient of friction. The roller

&2 is illustrated as a cyhndrlcal disk having a straight
peripheral surface 91 for engaging the permhery of the

spindle 85 intermediate the grooves 92 on the spindle in
order to urge the spindle into tanﬂentlal enﬂagement Wlfh'

the other rollers 82 and 84,

When the rollers 82 and 84 are used with the ring con—_
tact surfaces, the spindle 85 is preferably pmwded with

ring receiving c:u*cumferentlal erooves 92 into which

60

tially in a direct straight linear path of travel.

applicable to this form of the invention.

Frequently the outer bearing raceways have a tendency
to turn within a bearing housing during high speed rota-
tion of the Splﬁdiﬁ par LICH]&I‘Iy when the tolerance be-
tween the two is not controlled accurately. In high speed
apparatus the raceways may tend to rotate within the

“housing quite rapidly and gradually some wear will 'oc-
- cur.

It is only after a shaft becomes misaligned or binds
will this condition become noticed. Normally it is neces-
sary to shut down the apparatus while repairs are being
made to the bearings and to the housings. To eliminate
relative raceway rotation the bearing housings, such as
the bosses &7 and &8, similar to the bored bearing open-
ings 27 and 28, clearly shown in FIG. 9, are provided
with circumferential grooves 148 that are axially spaced
from each other to seat the anti-creep split resilient rings

161, 102, and 103 therein before insertion of the bear-
ings 104 into the bearing housings. Each split ring may
be made of a resilient wire and is provided with sub-
stantially uniform chord lengths which tend to protrude-

partially beyond the wall of the bearing receiving bore.
One combination of rings found to be very satisfactory
for use is the series of rings shown in FIGS. 10, 11, and-
12. The ring 181 is provided Wlth flats or chords 164
which may be on the order of 342 inches, ring 192 will

have a chord length 165 in the order of V& inch, with
the ring 163 having a chord length 166 of 38 inch. The

- circumferential grooves 10§ are positioned so as to re-

ceive a ring therein with the edge of the outer raceway
sesated directly against the ring. When a bearing is
seated into the bearing opening the individual rings be-
ing of resilient material tend to spread radially outwardly
sufficiently while still engaging the surface of the bearing
outer race to prevent relative rotation within the bearing
housing. 'The chord lyngths 166 of ring 103 project
sufficiently into the bearing opening to limit axial dis-
placement of the bearing once the bearmg 13 p031t10ned |

~into the bearing opening.
At the very high rotational speeds tﬂat are employed
in the false twisting art there 1s a tendency ior the travel-

ing yarn whaich e-;ncircles the roller gnide 58 to track
on itself, due primarily to the high centrifugal action
incurred at the high spindle speeds. There is also a
tendency for a large ballooning arc to be produced when |
the traveling yarn is introduced to the guide roller off-
center and leaves the roller from an off-center: position,

as is clearly shown in FIG. 4. Some ballooning effect
may be eliminated by mounting the guide roller in an
offset position from the longitudinal axis of the spindle. -

in-order to permit the yarn to engage the roller tangen- -
Also, with -
the yarn being wrapped about the yarn roller with the

roller in substantially the same linear path as the initial
Although displacing the guide roller -
from the center position may reduce ballooning and -

contacting varn.

frayed filaments due to tracking at the lower speeds of :

rotation, unbalance and some ballooning will continue

~ to be major problems at greatly mcreased speeds of

70

grooves the rings 90 will reg13ter loosely as the spindle

is supported by the rollers in driving relationship.
Dm‘mg operation sufficient bias will be exerted by the

spring 72 connected to the pivoted arm 77 fo urge the

o

spindle rotation.-

. FIG. 7 iliustrates one means found to be ef’ﬁcacmus___ .

for reducing yarn tracking, filament fraymg and balloon-
ing at reduced or increased speeds of spindle rotation.
The guide roller head 110 is threadably fastened to the

upper end of a hollow spindle such as 46 or 85. A frans- -
- verse opening 111 in the spindle head facilitates thread-

ing the yarn 1312 as it leaves the longitudinal opening
113 of the hollow spindle and tangentially engages the
periphery of the lower yarn guide roller 114 of the -

~vertically spaced vyarn guide 134 and 115, Lower yarn

‘may leave the o
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guide roller 114 is rotatably mounted on the ﬁp\ﬁardly'
inclined shaft 117 which shaft is fastened to the head

by means of the fastening set screw 118, Shaft 117 is

mounted so as to present the cylindrical varn contacting

surface 119 of the lower roller 114 in surface tangential
contact with the upwardly traveling yarn without having

the yarn deviate from its linear course of travel. Limit

3§

flanges 12§ are provided on the roller 114 to confine the

yarn within the reduced cylindrical surface of the roiler.
A single yarn convolution 121 is made about the roller

surface 119 with the yarn convolution making an helical

turn fo the right with the yarn leaving the rolier on the
same side as the yarn was intreduced to the lower roller.

A second or upper roller 115 is spaced vertically above

‘the first roller 114 and rotatably mounted on the down-
wardly inclined shaft 323. Shaft 123 may be displaced
out of the vertical plare of the first roller on the opposite
stde of the yarn, that is, on the other side of the longi-

tudinal axis of the spindle as the varn enters the head

110 with the rolier shaft 123 being secured to the head
by means of the fastening screw 124. Roiler 115 is
also provided with limit flanges 125 and =a cylindrical
surface 126, similar to roller 114 | |

10

20

- The yarn 112 leaving the front side of the roller 114

is introduced directly to- the rear side of the forwardly
displaced roller 115. A single open helical vara convo-
lution about the cylindrical surface 126 to the left will

refurn the yarn to the original center of the yarn travel
permitting the varn to leave the rear side of the roiler

- E15 directly in line with the longitudinal opening 113 !

in the spindle and the discharge passageway 115 at the

top of the spindle head. As is quite evident the direc~-

|
&t

tional sense of roller rotation ‘is in opposite  directions

to each other, - | - o

- It is contemplated that the axis of shafts 217 and 323
will intersect at some point beyond the spindle and the
included angle therebetween will be less than 180° to
provide the requisite pitch of the helical yarn convolu-
‘tion. In some applications the yarn -guide rollers may
be replaced by similar elements of a tubular or other

configuration and affixed to the spindle head without any -

rotation. Furthermore the yarn guide rollers or similar
‘means may be displaced on the same side of the spindle
xis with both helical
same direction. - S
Obviously when the spindle head having the double

yarn rollers is employed. at high rotational speeds the

yarn convolutions wrapped ‘in the

A
Gt

44

spindle head may require accurate initial balancing in

order to eliminate any possible vibration effects which

may be encountered.

One 1illustrative exam];ile ‘of the dimensions employed

in each of the embodiments without intending 1N any
- manner to limit the infinite number of combinations. pos- -

sible is as follows: -

ing roller rotating at 15,000 r.p.m. will rotate a hollow

spindle 35 inch in diameter at the rate of 120,000 r.p.m.
For the direct driven spindle: A 3 inch diameter roller

|
b

- rotating at 20,000 r.p.m. will rotate a hollow spindle 14

inch in diameter at the rate of 240,000 r.p.m.
Thus there has been described a high speed false twist

60

- apparatus in which the spindle may be driven either by

means of a flexible connector or by a direct rolling con-

tact with a driving roller with the spindle being rotated

- in a floating or freely suspended manner without being

supported in a roller or other type bearing. The driv-

ing and driven relationship conforming in an inverse

-angular velocity relation whereby the speeds of rotation -
are related to each other inversely as the radii .of the

~ driving roller and the driven spindle.

-Obviously, many modifications and variations miay' be:
made 1n the construction and arrangement of the driving

- and idler rollers as well as the positioning of the floating

o

€2

or closed flexible connector relation in the light of the

above teachings without departing from the real purpose
and spirit of this invention. It is, therefore, to be under-

~ stood that within the scope of the appended claims many

modified forms of the present inventive concept as well
as the use of alternatives and mechanical equivalents
may be reasonably included and modifications are con-
templated. | | - |

What is claimed is: |

1. A high speed spindle apparatus for imparting a posi-
tive twist to a rectilinearly traveling yarn for individual
mounting on a twisting apparatus in which a whorl driv-

ing belt provides the driving power for the spindle ap-

paratus comprising: a framework to be mounted adja-
ceat to a driving belt, a belt-engaging whorl rotatably
supported on a fized axis in said framework between
axiaily spaced apart bearings, a circular member mounted
on said whorl at one end thereof for rotation therewith,
axially spaced apart circamferential twist tube engaging
clastic ribs mounted on the circular member, a shaft
bearingly mounted to revolve about a fixed axis in spaced
parallel relationship to said whorl on the framework, a
circular member mounted to rotate with said shaft and
having axially spaced apart circumferential twist tube
engaging elastic ribs thereon, a continuous tubular wall
member substantially smaller in diameter than the diam-
cter of either of said circular members, said tubular
memoer having means for positively twisting a recti-
iinearly traveling yarn and for supporting a convolu-
tion” of said yarn thereon passing through said tubular
member, said twist tube member having axially spaced

- apart circumierential recesses for cooperatively receiving

the circular member ribs therein, and means for urging
said twist tube member into cooperative rotatable rela-

‘tionship with said circular members, said means for urg-

ing said twist tube member into driving relationship with
satd circular members including a circular member
mounted for rotation on said framework and biasing said

twist tube member into engagement with said circular
‘members. |

2. A high speed spindle  apparatus for impaft_ing a
positive twist to a rectilinearly traveling yarn for indi-

‘vidual mounting on a twisting apparatus in which a

witorl driving belt provides the driving power for the

5- spindle- apparatus comprising: a framework to be.

mounted adjacent to a driving belt, a belt-enga ging whorl

- rotatably supported on a fixed axis in said framework
- between axially spaced apart bearings, a circular mem-

ber mounted on said whorl at one end thereof for rota- |
tion therewith, axially spaced apart circumferential twist
tube engaging ribs mounted on the circular member, a
shaft bearingly mounted to revolve about a fixed axis

1in spaced parallel relationship to said whorl on the frame-

| e o - work, a circular member mounted to rotate with said
For the-belt driven spindle: A 3 inch diameter driv- 5

shaft and having axially spaced apart circumferential
twist tube engaging ribs thereon, a continuous tubular

wall member substantially smaller in diameter than the
- diameter of either of said circular members, said tubular

member having means for positively twisting a rectilinear-
ly traveling yarn and for supporting a convolution of
said. yarn thereon passing through said tubular member,
satd twist tube member having axially spaced apart cir-
cumierential recesses for cooperatively receiving the cir-

Cular member ribs therein, and means for urging said
twist tube member into cooperative rotatable relation-
- ship with said circular members. = o

3. A high speed spindle apparatus for imparting a

- positive twist to a rectilinearly traveling yarn for indi-

bearingless spindle located between the driving roller

and the idler rollers whether in direct contact or in open

75

vidual" mounting on ‘a “twisting apparatus in which a

- whorl driving belt provides the driving power for the

spindle apparatus comprising: a framework to be
mounted adjacent to the driving belt, a belt-engaging

- whorl rotatably supported on a fixed axis in said frame.
work, revolving means mounted on sald whorl having



3,180,07{!5
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axially spaced apart circular twist tube engaging fric-
tional surfaces, revolving means mounted about a fixed
axis on said framework in spaced relationship to said
whorl having axially spaced apart circular twist tube en-
gaging frictional surfaces, a tubular twist tube member

having uninterrupted inner and outer walls and having

a diameter less than one-fifth the diameter of the said
revolving means, said twist tube member having a longi-
tudinally extending core through which a traveling yarn
passes and means for supporting a convolution of yarn
thereon fized adjacent to one end of said member, sald

10

twist tube member having means for restricting axial

displacement thereof, and means urging said twist tube

into driving relation with said twist tube engaging fric-
tional surfaces.

4, A high speed spindle apparatus as claimed in claim

3 and wherein said twist tube urging means is a rotatable

- roller pivotally mounted on said framework.
5. A high speed spindle apparatus as claimed in clalm

3 wherein said yarn supporting means has a yarn-receiv- 20

ing groove therein.

15
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