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This invention relates to improvements in
twisting spindles and more particularly to double
twist spindles of the type intended for imparting
two twists to the yarn, thread, or the like, for
each revolution of the spindie.

The purpose of the invention is to provide
Ineans for preventing the oscillatory movements
or vibrations of one portion of the spindle from

being transmitted in amplified form to another -

portion and eausing improper functioning of the
tensioning device of the spindle and damage to
the yarn.

To this end the invention contemplates pro-
viding a twisting spindle assembly wherein a sta-
,tionary structure which carries the yarn package
is supported by bearings in non-rotating but per-
missibly gyratory relation on s rotating structure
a.d wherein resilient means are Interposed be-
tween said structures for preventing the trans-
ission of oscillatory movements or vibrations
from the rotating structure to the stationary
structure.

Another object is to provide a twisting spindie
strueture wherein the vibration damping means
interposed between the rotating and non-rotat-
ing structures is constituted as a sleeve or bush-
ing made of resilient material such as rubber,
- synthetic plastie, or the like.

A further object is to provide a spindle strue--

ture that is adapted to embody such a vibration
damping sleeve without requiring the machining
of -the spindle portion which carries the same to
be carried to an uneconomical degree of accuracy.

Another object is so to arrange the means.-used
for preventing the transmission, to the stationary
structure, of the oscillatory vibration producing
movements of the rotating structure, as not to
restrain such movements to an extent which may
impose undue strain on the bearings.

A still further object is to provide a spindle
structure of which the resilient vibration damp-
ing members are constituted as readily removable
and replaceable elements adapted to facilitate
inspection, assembling and dismantling of the
spindle. »

In twisting spindles of the double twist type,
the yarn package supporting portion contains an
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“the disk and its support surface,

a so-called “balloon,” the twisted yarn then pass-
ing through g gathering eye and thence to a take-
up package. In order to control the pull exerted
by the balloon on the supply package, a tension-
ing means is disposed in the path traveled by
the yarn on its way from the supply package to
the ballooning zone. In double twist spindles.
where a free balloon is formed, it is customary to
provide such tensioning means at or near the
point where the yarn drawn from the supply
package enters the central bore of the spindle
at the top.

Such a tensioning means may comprise g disk-
like member reposing on a support surface on the
top of the spindle, the disk being provided with
a depending stem extending loosely into the bore
of the spindle. The yarn, drawn from the supply
package, passes between the bottom surface of
down past the -
loosely fitting stem and thence through the bore
In the spindle to a passage in the storage wheel
or rotor, from which it emerges through a periph-
eral port thereon, thereafter forming the balloon
aforesaid. An embodiment of g tensioning ar-
rangement of this type, applied to a double twist
spindle is disclosed for example in the copending
application of Chadwick B. Kingsbury, Serial No.
118,645, filed September 29, 1949,

It has been found however that oscillatory
movements and vibrations are produced in the

. rotating portion of the spindle due to minute in-
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internal passage or bore extending from the fop -

to the rotor or storage wheel, During operation
of the spindle, yarn drawn from the yarn supply
package enters the aforesaid bore at the top,
passes down through the passage, enters a radial
bassage in the rotor and finally emerges from
sald  passage. It then travels up, outwardly
around in spaced relation to the spindle forming
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accuracies in machining, variations in density
of the constructional materials used, or other
causes. While such vibrations are minute and
ordinarily of no consequence at their place of
origin, they become amplified by lever action as
a function of the length of the parts through
which they are transmitted7 Moreover, despite
extreme. care in machining and balancing the -
rotating portion and the use of precision bear-
Ings for mounting the same, it is practically im- -
possible to avoid a minute amount of so-called
“runout” or lack of coaxiality between the jour-
naled bottom of the rotating member and the
free or non-journaled top portion thereof. 'This
minute amount of run-out causes oscillation of
the top portion at the point where the non-ro-
tating yarn package support portion is earried.
These oscillations are imparted to the stationary
portion of the spindle and propagated through
the latter to the locality of the tensioning disk.
The oscillatory movements at that point may
be of sufficient magnitude to cause the stem of
the disk to oscillate radially within the confines
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of the bore in which it reposes in loosely fitting
fashion. Since the yarn, as it passes from the
supply package to the rotor, must also pass
through the bore and alongside the -aforesaid
stem, the yarn may become pinched between the
stem and the inner wall of the bore and sheared
off or at least weakened at intervals along its
length. One object of the invention therefore
is to provide means for preventing the vibrations
or oscillations of the rotating portion of the spin-
dle from being transmitted to the stationary por-
tion and propagated through the latter to the
tensioning device. Such means is constituted as

a resilient damping device constituted as a re-
silient sleeve interposed between the rotating
and stationary parts of the spindle.

Furthermore, although it is theoretically
possible in the case of such spindles to provide
bearings rigid enough to prevent the production
of vibrations or oscillations in the spindle and
to use expedients for balancing the spindle, such
procedures are very costly. Moreover, .if the
oscillations or vibrations are completely restricted
by rigid bearing structures, an undue degree of
strain and wear is placed on the entire spindle
assembly. The resilient damping means pro-
vided by the present invention, in addition to
preventing the transmission of vibrations to the
tensioning device also allows the spindle structure
to vibrate or oscillate to a limited degree with-
out imposing undue strain on the bearings.

Spindles of this type are used in large quanti-
ties and it is obvious that if the manufacturing
tolerances required in their production are ex-
tended to extreme limits their cost would become
prohibitive. It has been found desirable there-
fore to machine the parts af the metallic rotating
structure as accurately as is economically pos-
sible and to fabricate the stationary portion,
that cooperates therewith, from synthetic resins
or the like, as by molding. -

However it is difficult to hold molded parts to
extreme tolerance and equally difficult to mold
live resilient materials such as rubber to similar
tolerances.
vibration absorbing members have been used in
spindle structures they have heretofore been ap-
plied generally in the form of pre-loaded or other-
wise stressed structures usually bonded inte-
. grally to certain of the parts of the spindle or
held in compressive relation between such parts.

In accordance with the present invention how-
ever, the stationary portion of the spindle that
receives the resilient vibration-damping sleeve
is so constructed as to permit facile insertion and
removal of the sleeve while also precluding the
necessity for close manufacturing tolerances in
both the sleeve and the stationary portion of the
spindle that carries it. The resilient member is
therefore not integrally retained in vulcanized or
otherwise bonded form to any portion of the
spindle. ‘ ‘

An embodiment of the invention is shown in
the the acompanying drawing, where: )

Fig. 1 is a side elevation partly in section of a
double twist spindle provided with one suitable
form of vibration damping means. -

. Fig. 2 is a cross section taken on line 2—2 of
Fig. 1 through the central lower portion of the
spindle and the vibration absorbing sleeve.

Fig. 3 is a longitudinal section corresponding
to Fig. 2 showing the internal construction of the
portion in which the vibration absorbing sleeve
is housed.

For this reason, whenever rubber .
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Fig. 4 shows the resilient sleeve per se.

Referring in detail to the drawing, the inven-
tion is illustrated as applied to a double twist
spindle representative of those used in the art,
although the invention is not limited in its ap-
plication to this particular type. In the illus-
trative embodiment chosen the spindle comprises
a rotating portion and a non-rotating structure
carried by said rotating portion, said non-rotating
structure being however permitted to gyrate to
and fro on the rotating structure.

The rotating portion includes the whorl |
mounted on bearings therein (not shown) and
attached as by the nut 8 on its support shaft to
an arm 2 pivoted at 3 to a bracket 4 of the spindle
bank of a machine. The drive system for operat-
ing the spindle includes the belt 5, idler pulley 6
mounted on rail T and & brake indicated by 9 and
operated by handle 10. {{ is a stationary por-
tion of the bearing system carried by the arm 2.

Associated for rotation with the whorl f is

‘the socalled rotor or storage wheel i2 character-.

istic of this type of double twist spindle.. This is
provided with radial ports I3 through which the
yarn issues after passing downwardly through
the ‘central bore of the spindle and it is from the
rotor §2 that the so-called “balloon” of yarn
proceeds upwardly and whirls in spaced relation
around the spindle. The non-rotating portion
of the spindle comprises a structure carried by
the rotating portion through intermediary of
suitable bearings. In the embodiment shown,
these bearings are indicated by {4 and 15. This
non-rotating portion of the spindle is constituted
s0 as to serve as a support for the yarn that is to
be twisted. To this end it is formed as a bowl-
shaped structure 16 which carries the spool or
sleeve 17 that holds the yarn or thread i8. The
bowl-shaped structure carries a central, upwardly
extending member 19 having screw threads at its
upper portion upon which is screwed an upwardly °
extending tubular extension 20 having a flange
21 for centering the conical cap 22 of the spindie.
The flange 23 of the cap 22 rests on the sleeve
17 of the yarn package §8 and an internal down-
wardly extending portion 24 is carried by the
tubular extension 20. ’

The yarn, drawn from package 18, passes in
the direction of arrow 25 to the top of the spindle
and between the cooperating parts of the ten-
sioning device. This comprises the support 26,
carried by cap 22, and the disk 27 with its stem
28. The support member 26 has a central bore
and successive coaxial and contiguously located
bores 29, 30 in the center of the spindle lead to
the radial passage (3 of the rotor or storage
y;vheel 12. The yarn passes downwardly through
the spindle and, upon emerging, forms the bal-
loon, represented as if in stroboscopically stopped
position, by the line 3.

The inside structure of the spindle also in-
cludes an inverted cup-like member 32 and a
biasing weight 33 carried by an arm 34 retained
by the central portion of the bowl-like structure.
This weight serves to keep the stationary por-

. tion of the spindle in a fixed position relatively
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to the rotating portion represented by the whorl
{. The stationary portion, represented generally
by the bowl {86, yarn package, cap 22 and parts
20, 24, and 32 is able to gyrate or perform par-
tial rotations with respect to the rotating por-
tion as a result of undue pull or drag exerted
on the yarn leaving the package {8 and is brought
back to its position of rest by the weight 33.
The various parts such as the bowl-like mem-



ber 18 and cap 22 are preferably made of & suit-
able molded synthetic material or plastic.

. In order to prevent the oscﬂlatory.mos;ements
. of the rotating portion from being imparted to
the stationary portion gnd propagated through

the structure of the latter to the tensioning

device, a resillent vibration damping means is
interposed between the two portions. In the
breferred embodiment of the invention this is
constituted as a sleeve as shown separately in
Fig. 4. This is preferably made of live rubber,
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although a suitable resilient plastic material may

be used. The sleeve has a tubular upper por-
tion 35 with an internally extending flange 36.
‘The bottom of the sleeve has an outwardly ex-
tending portion 37 in the general form of a large
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chamfered flange. This sleeve is shown in Cross- -

section and operating position in Fig. 1. .In the
preferred embodiment of the sleeve an in ernal
recess is present near the top, defined by the
internally extending flange and and offset por-
tion at a short distance therebelow. This recess
accommodates the bearing (4 with a sung fit

20

and a similar recess in the large lower cham- '

fered flange accommodates the bearing (5. In
each case however no preloading stress i¢ im-
posed on the sleeve or any substantial compres-
sional stress when the &leeve is in place. De-

rending on the construction of the spindle and

the size of the bearings used, the proportions
of the sleeve and the size of the recesses may
vary accordingly. .
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The sleeve is retained in.place in the spindle

as shown in Pig. 1. It fits snugly but without pre-
loading stress into the bore of the internally
upwardly extending portion 18 of the bowl-like
member 18." The inside wall of this bore is pro-
vided with small ribs 38 as shown partly in Fig. 1
and in greater detail in Figs. 2 and 3. These ribs
take up any irregularities present between the
rubber sleeve and the walls of the bore of the
member {9 without unduly compressing the rub-
ber. The resilient sleeve can therefore be easily
inserted and retained without deforming the
entire mass of the rubber inasmuch as only the

small ribs dig Into the rubber. The ribs extend :

85

40

45

. vertically in spaced relation about the inside wall .

of the member {9 and outwardly from said wall
to the extent of approximately twenty thou-
sandths of an inch.  In the preferred embodiment

~they extend vertically slightly more than half
way down the bore and said bore may be slightly
relieved beyond that point and tapered if de-
sired, to facilitate fitting of the sleeve. The bead-
Ings may of course also extend completely down
the wall of the bore. As shown in Fig. 4 the tu-
bular portion -of the sleeve may be slightly ta-
bpered to facilitate fitting into the bore.

.In assembling the spindle the resilient sleeve
is arranged to embrace the bearings | 4 and 185
on the rotating portion of the spindle which carry
the non-driven or so-called stationary part. The
internally beaded portion 19 of the bowl-like
structure 16 is then forced over the tubular por-
tion 85 of the sleeve 'so as to occupy the position

- shown in section in Fig. 1. :

Due to the presence of the sleeve, any oscil-
lation of the rotating portion of the spindle is
effectively damped and is prevented from reach-
ing the stationary structure and from being pro-
pagated therethrough in amplified form. The
upstanding portion 19 of the bowl-like structure
is externally threaded as at 39 to receive the tu-
bular central portion 20 of the spindle which in
turn aids in supporting the cap or top 22. The
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(] spln;ﬂe portion havlqg 8 hore

_bore, the
-longitudinally spaced beadings for engaging said
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result is that the non-rotating portion of the _
spindle is constituted as a unit’ which is carried
In vibration-insulated fashion by the rotating
bortion. i

Due to the hereinbefore described method of
applying the resilient sleeve and the beaded
structure . of the spindle portion into which it
fits, the sleeve may he readily removed during
the dismantling of the spindle to permit inspec-
tion of the bearings. The sleeves as well as the
bore that receives it need not be finished to un-
economical size tolerances and may be manu-
factured in quantities for use on any spindle of a
given type.

While this invention has been described in de-
tall with respect to certain preferred embodi-
ments it is, of course, understood that various
modifications may be made therein and it is
therefore not desired to limit the invention to the
exact details described and shown except in so

1ar as they are defined by the claims.

What is claimed is: - :

1. In a double twist spindle the combination of
& stationary shaft, a driven spindle portion and
& non-driven spindle portion, one end of said
driven portion being arranged for rotation on
said shaft, the other end of said driven portion
carrying bearings for supporting said non-driven
spindle portion for permissible partially rotation-
al gyration on said bearings relatively to said
driven portion, a bore in said non-driven portion,
a resilient sleeve embracing said bearings, said
sleeve said bearings being carried in said
all of sald bore being provided with

sleeve to retain said sleeve
condition of repose,;

2. In a double twist spindle of the type com-
prising a driven portion and a stationary portion
mounted on bearings on said driven portion for.
permissible gyratory movement relatively there-
with and wherein yarn is drawn from a package
carried by said stationary portion, passes
through a tensioning device carried by said sta-
tlonary portion and then through the driven por-
tion and issues from the latter, thereafter form-
ing a balloon, the tmprovemen® which comprises
the provision of g bore in a portion of said non-
driven portion, a rubber sleeve disposed between
sald driven portion and said stationary portion
and embracing said bearings whereby to prevent
the transmission of vibrations from said driven
portion to said stationary portion and their prop-
agation in amplified form through said stationary
portion to said tensioning device, the inner wall
of said bore having longitudinal beadings for
engaging said sleeve in non-preloaded : condition
with & minimum of compressional strain.

3. In a double twist spindle wherein a driven
portion carries a non-driven portion, the im-
provement comprising the provision of sets of
bearings in spaced relation on saild driven por-
tion for carrying said non-driven portion, a sin-
gle resilient sleeve having internal recesses for
embracing said bearings, a bore in said non-
driven portion for receiving said sleeve and lon-
gitudinal ribs extending radially outward from
the inside wall of said bore for engaging said re-
silient sleeve at spaced substantially line-contact
portions whereby to retain said sleeve in a con-
dition of non-preloaded repose substantially de- '

in a non-preloaded

~void of compressional strain,

4. In a double twist spindle the combination
of a stationary shaft, a driven spindle portion, a
non-driven spindle portion, said non-driven
for receiving the
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top of said driven spindle portion, upper and
lower sets of bearings carried in spaced relation
by said driven spindle portion in said bore, and
a sleeve of resilient material fitted into said bore
substantially throughout the length thereof, the
outside surface of said sleeve fitting snugly
against the inside surface of said bore, said sleeve
having recesses in thé end portions thereof for
receiving and for encircling said upper and lower
sets of bearings, the portion of said sleeve ex-
tending between said sets of bearings being spaced
from said driven spindle portion.

5. In a double twist spindle the combination
of a stationary shaft, a driven spindle portion, a
non-driven spindle portion, said non-driven spin-

%o facilitate fitting into sald bore and Atting’
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dle portion having a bore for receiving the top

of said driven spindle portion, upper and lower

sets of bearings carried in spaced relation by
- said driven spindle portion in said bore, and a

live rubber sleeve fitted into said bore substan-

tially throughout the length thereof for encir-
_ cling said upper and lower sets of bearings, sald
rubber sleeve being slightly tapered to facilitate
fitting into said bore and fitting snugly into said
bore without preloading stress.

6. In a double twist spindle the combination
of a stationary shaft, a driven spindle portion, a
non-driven spindle portion, said non-driven spin-
dle portion having a bore for receiving the top of
said driven spindle portion, upper and lower sets
of bearings carried in spaced relation by said
driven spindle portion in said bore, and a sleeve
of resilient material fitted into said bore substan-
tially throughout the length thereof, said sleeve
having recesses in the end portions thereof for
receiving and for encircling said upper and lower
sets of bearings, said sleeve being slightly tapered
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snugly into sald bore without preloading stress.
7. In a double twist spindle the combination
of a stationary shaft, & driven spindle portion, a
non-driven spindle portion, said non-driven spin-
dle portion having a bore for receiving the top
of said driven spindle portion, upper and lower
sets of bearings carried in spaced relation by said
driven spindle portion in said bore, and a sleeve
of resilient material fitted into sald bore sub-
stantially throughout the length thereof, said
sleeve having recesses in the end portions thereof
for receiving and for encircling said upper and
lower sets of bearings, the bottom portion of said
sleeve being of substantially larger diameter than
the upper portion thereof to provide substantially

- greater thickness of said resilient sleeve between

said lower set of bearings and the corresponding
inner surface of said bore than is provided
around said upper set of bearings, the outside
portion of said sleeve extending between said sets
of bearings being slightly tapered to facilitate
fitting into said bore and fitting snugly into said
bore without preloading stress.

CHADWICK B. KINGSBURY.
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