BEARING DEVICE | N PARTI CULAR FOR YARN FEEDERS The invention rel ates
to a bearing device, which is int ended in particular for textile industry
devi ces, such as yarn feeders. Textil e industry devices, yarn feeders
or the I|ke often have rotatably supported shafts or simlar elenents, W th
whi ch ot her el enents, .such as yarn guide druns or the |like, have to be
supported precisely. Relatively stringent demands are made of the precision
of the bearing as a rule. Furthernore, the bearings nust usually be snpoth-
runni ng. Preceding transm ssion el enments, such as toothed belts or other
belts, often have a relatively high resilience. If appropriate bearings are
not constantly sBEARING DEVIOE, INFARTIONIAR FORCYARNFERDERSsual.ly run

unevenly, which usually cannot be tol erated. Wi |l e the denmands made
for bearin ’gmpremsmn are thus high as a rule, still textile industry
devi ces uslikd inyeiipngelatss e a baarjngtdsvisas whiolydx ineendethih praticwlai for tefileen, parts

or housjn@sr e@nc"éksﬁcﬁrﬁéjgnvffeé&leﬁss'“c whi ch can shrink or swell as a

consequence “of aging or ironnental factors (noisture, tenperature), and
furthermore plastic parts are always subject to a certain tolerance in
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running, then the affected elements usually run unevenly, wh1ch usually cannot be
tolerated.

While the demands made for bearing precision are thus high as a rule, still textile
industry devices usually have to be easy to put together and maintain. Often, parts or
housings are also made of plastic, which can shrink or swell as a consequence of aging
or environmental factors (moisture, temperature), and furthermore plastic parts are
always subject to a certain tolerance in production. Such tolerances and time- or
ambient- dictated dimensional changes should of course not lead to a functional
impairment of such devices.

From US Patent 5,860,298, for instance, a yarn feeder (positive feeder) is known, in
which a vertically oriented shaft is rotatably supported on a basic retainer. For bearing
purposes, two ball bearings are provided, which are received in suitable cylindrical
pockets of the basic carrier.

The bearing seat has to adhere to close tolerances, in order to assure a good
seating of the outer bearing ring. Installing and removing the bearings is usually not
readily possible.

From European Patent Disclosure EP 0742 304 Al, a yarn delivery apparatus with
a horizontally divided housing is also known, in which a plurality of horizontally disposed
shafts that pass through the housing wall are rotatably supported. In the housing wall,
bearing seats are formed, which are penetrated by the dividing seam that if formed



Fron1European Pat ent Di scIosureIEP Q, 742 304 Al, a yarn delivery apparatus
with a horizontally divided housing I's al so knomn in which a plurality of
hori zontal |y disposed shafts that pass through t he housi ng wal | are
rotatably supported. In the housing wall, bearing seats are formed, which
are penetrated by the dividing seamthat if forned bet ween the two
hal ves of the housing. Adaptation to production tol erances or other
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This object is attained with a bearing device in accordance with claim 1.

The bearing device has a bearing seat, which defines a receiving chamber for a
roller bearing and a squeeze element. The squeeze element is squeezed together at
regions spaced apart from one another, so that material of the squeeze element is
positively displaced out of the squeeze zones. Regardless of any tolerances of the
bearing seat, the squeeze element secures the roller bearing nonrotatably in the
bearing seat and at the sarme time makes it possible for the roller bearing to be inserted
easily into the bearing seat. If needed, the bearing seat can therefore be embodied in
undivided fashion.

The squeeze element can be embodied as a closed ring or as a striplike element
that is put together to form a ring. It is preferably made of an elastomer. It can have
either a uniform thickness throughout or locally thickened regions. Thus the squeeze
zones can be defined by the shape of the bearing seat or the shape of the squeeze

~ element. The deformation of the squeeze element locally reduces its thickness by
positively displacing material. For compensation, its thickness increases in the vicinity
of the compressed or squeezed region.



The squeeze el enent can be enbodi ed,as a closed ring or as a striplike

el ement that is put together to forma ring. It is preferably nade of an

el astomer. It can have either a uniformthickness throughout or locally

t hi ckened regions. Thus the squeeze zones can be defined by the shape of

the bearing seat or the shape of the squeeze el enent. The deformation of

the squeeze elenent |locally reduces its thickness by positively displacing
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squeeze element prevents the squeeze element from displacement counter to the outer

ring, while conversely it slides easily along the ribs, with which it has only a narrow

striplike contact. This not only facilitates installation and removal but also prevents an

axial warping of the roller bearing. Once the roller bearing is seated in the bearing seat,

its outer ring is reliably secured against rotation. Moreover, the squeeze element

cushions the outer bearing ring against the housing and compensates for deviations in

~ shape of the bearing seat.

The receiving chamber is preferably open axially to one side, to allow access to the
roller bearing, If needed, the receiving chamber can be closed with a cover element.

The ribs are preferably relatively narrow, and they are disposed at a comparatively
wide spacing from one another. This makes it possible for the bearings, provided with



its outer ring is reliably secured against rotation. Mreover, the squeeze
el ement cushions the outer bearing ring against the housing and conpensates
for deviations in shape of the bearing seat. The receiving chanber is
preferably open axially to one side, to allow access to the roller bearing.
| f needed, the receivi.ng chanber can be closed with a cover el enent.

The ribs are preferably relatively narrow, and they are disposed at a
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which for instance hold housing parts together. The bearing seat may be closed

(seamless).

The squeeze elements furthermore allow a certain change of angle of the bearings,
so that it is readily possible to provide bearing seats for bearings of a shaft on different
housing parts. Centering means can preferably be provided, which at least
approximately assure an alignment of the bearing seats.

The squeeze regions can be disposed at equal circumferential intervals. If a load
absorbing preferential direction is desired, then the spacings can also be defined as

unequal, for instance being placed closer together in the load-absorbing direction.

Further details of advantageous embodiments of the invention will become apparent
from the drawing, description or dependent claims.

Shown in the drawing is one embodiment of the invention. Shown are:
Fig. 1, a yarn feeder in an overall perspective view;

Fig. 2, the yarn feeder of Fig. 1 in a sectional view;



The équeeze regions can be disposed at equal circunferential intervals. If
a | oad absorbing preferential direction is desired, then the spacings can
al so be defined as unequal, for instance being placed closer together in

t he | oad-absor bi ng direction. Furt her details of advantageous
. enbodi mrents of the invention will beconme apparent fromthe draw ng,
description or dependent cl ains. Shown in the drawing is one
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beari ng seat of t he yarn feeder of Figs. 1 and 2, in an axial plan view and
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sect i ondif the kearing seat, imjthe formqurgﬂueeze el enent of the bearing of Fig. 6

wi th undefornmed squeeze regions, in a fragmentary sectional view and

Fig. 8, a mndified enbodi nent of the pearing, in a sipplified section view.
Fig. 6, a bearing with a cylindrical bearing seat and a squeeze element with defined

squeeze regions, in a simplified sectional view;

Fig. 7, the squeeze element of the bearing of Fig. 6 with undeformed squeeze
regions, in a fragmentary sectional view; and

Fig. 8, a modified embodiment of the bearing, in a simplified section view.



In Flg. 1, a yarn feeder 1 is shown that is used for delivering a yarn 2 to
a textile machine. To that end, the yarn feeder 1 has a yarn guide drum 3
which is supported by a shaft 4 (Fig. 2). The shaft 4 is rotatably
supported on a basic carrier 5 which is enbodied as a tws-shell housing.
The basic carrier 5 includes an upper housing part 6 and a | ower housing
part 7, which adjoin one another and are held together at a dividing seam
8. To thatlndfig, 1 fayarefeedgr hisshowpshataswededJor dedivetifg wiysintl ® 4 texflleg. 2 are
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cylindrical, pockets are formed in the housi ng parts 6, 7. The beari ng seats

21, 22 B® dIeg'r med by tubul ar protrusions or extensions on the housing parts
6, 7. The enbodinent of the bearing seats 21, 22 is particularly apparent
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whi ch a'b@lo%‘ﬁ/ﬁed fechidihglyttoris narrow, striplike, substantially plane surface
regi ons, can al so reduce these end faces 32 to narrow edges that have a

relativel y short radius of curvature.
The bearing seat 21 has a prismatic or cylindrical internal shape. From the wall-

composed of curved or plane surface regions 24, 25, ribs 26 protrude radially inward,
they are aligned parallel to a pivot axis 27 determined by the ball bearing 18. The ribs
26 are embodied identically to one another and are distributed at equal intervals along
the circumference of the wall of the bearing seat 21. Each rib 26 has an approximately
trapezoidal cross section, as seen particularly in Fig. 4. The ball bearing 18 has a
cylindrical outer ring 29, whose outer face 31, with a striplike end face 32 oriented
toward the outer ring 29, defines a narrow gap 33. Between adjacent ribs 26, receiving
chambers 34 are formed, in which the gap defined between the surface region 24 (or
25) and the outer face 31 of the outer bearing ring 29 is markedly greater.
Furthermore, as seen from Fig. 3, the spacing between adjacent ribs 26 is markedly

. greater than the width of an individual rib 26. The end faces 32, which are shown in
Fig. 4 as narrow, striplike, substantially plane surface regions, can also reduce these
end faces 32 to narrow edges that have a relatively short radius of curvature.
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The end faces 32 are oriented paraIIeI to the pivot axis 27, for exanple,
and thus define a cylinder, which is disposed concentrlcally to the pivot
axis 27. Alternatively, the end faces 32 may al so be inclined somewhat from
the pivot axis 27 and can thus define a conical outer shape. Bet ween
the bearing seat 21 and the outer bearing ring 29 of the ball bearing 18, a
squeeze elenent 36 is disposed, which is forned of a defornable mat eri al ,
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way into the collar 43, the free end of the extension 42 may be enbodi ed
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centering means 41 include a tubular extension 42, formed for instance on the lower

housing part 7; this extension is disposed concentrically with both the bearing seat 22

and the shaft 4 and extends through the interior of the housing 5 to the upper housing

part 6. The ladder has an annular collar 43, which extends toward the tubular

extension 42, and is also disposed concentrically with the shaft 4. The lengths and

diameter of the extension 42 and of the collar 43 are dimensioned such that the

extension 42 engages the collar 43 with little or no play when the two housing parts 6, 7

are put one on the other and joined together. A certain axial play is possible. To make

it easier for the extension 42 to find its way into the collar 43, the free end of the

extension 42 may be embodied conically. In addition or as an alternative, the collar 43

may be provided with an introduction funnel. In this way, a centering device is formed

that assures the alignment of the ball bearings 18, 19 even if the housing parts 6, 7 are

subject to certain production variations. This can happen for instance if the housings

are made by injection molding techniques, for instance of plastic.



subject to certain production variatjons. This can happen for instance if
t he housings are nade by injection nolding techniques, for instance of
pl asti c. The bearing seat 21, squeeze el enent 36 and bal
bearing 18 form a bearing device 46, whose function is explained bel ow
When the housing 5 is put together, the extension 42 centers the |ower
housing part 7 relative to the housing part 6, so that the bearing seats
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there is positive en
the ball bearing 18.

In any case, the ball bearing 18 is held nonrotatably in the bearing seat. It is
secured against the squeeze element 36 by the large-area contact and the resultant
static friction. As Fig. 5 shows, the squeeze element rests with radial tension on the
outer face 31. The radial tension is locally increased in the region of the rib 26, but
otherwise exists over the entire circumference of the outer ring 29, and as a result
adequate static friction is generated.

In the installed state, the squeeze element 36 is secured with positive engagement
against rotation relative to the bearing seat 21. The ribs 26 press into the squeeze
element 36, so that with respect to a rotation, there is positive engagement, while with
respect to an axial motion, there is frictional engagement.

The squeeze element 36 centers the ball bearing 18 in the bearing seat 21.
Because of its elastic resilience, dimensional and shape deviations can be
compensated for. If needed, the ribs 26 may also be designed such that the pivot axis



respect to an aX|aI motion, there is frictional engagenent. The
squeeze elenent 36 centers the ball bearing 18 in the bearing seat 21
Because of its elastic resilience, dinensional and shape deviations can be
conpensated for. |If needed, the ribs 26 nmay al so be desi gned such that the
pi vot axis of. the ball bearing 18 is pivotable about relatively
smal | angl es. For instance, the ribs 26 nay be crowned or curved toward the
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and/or outside, on the squeeze element 36'.

The bearing seat 21 has a substantially cylindrical or slightly conical inside surface,
so as to firmly tighten the roller bearing 18 upon axial insertion into the bearing seat 21.

A further-modified embodiment is shown in Fig. 8. The bearing seat 21 has a
polygonal, for instance octagonal, contour. The spacing from the outer face 31 of the
roller bearing 18 is at its least approximately in the middie of the edge of each of these
substantially plane surface regions 26, so that squeeze regions are created here for the
elastomer squeeze element 36. Its relaxed radius R is shorter than the least spacing
from the inside surface of the bearing seat 21. At the corners of the polygonal bearing
seat 21, the spacings are markedly greater, so that here receiving chambers are
created for material 37 of the squeeze element 36 that is positively displaced laterally
(circumferentially). In this embodiment as well, as in all the embodiments described
above, the total volume of the chamber defined between the bearing seat 21 and the
outer bearing face 31 is greater than the volume of the squeeze element 36. The
average thickness of the squeeze element 36 is thus less than the average spacing

" between the inside face of the bearing seat 21 and the outside face 31 of the roller



fromthe inside surface of the bearing seat 21. At the corners of the

pol ygonal bearing seat 21, the spacings are markedly greater, so that here
recei ving chanbers are created for nmaterial 37 of the squeeze el enment 36
that is positively displaced |aterally (circunferentially). In this

enbodi ment as well, as in all the enbodi nents descri bed above, the total
vol ume of the chanber defined between the bearing seat 21 and the outer
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C ai ns: 1 A bearlng device (46) for devices used in the textile

i ndustry having a housing (5) made of plastic, havi ng at | east one
roller bearing (18), which has a shaft (4) supported rotatably concentric
to a pivot- axis (27) and has a substantially cylindrical outer face (31),
havi ng a non-di vi ded bearing seat (21) enbodi ed on the housing (5), which
defines a receiving chanber, axially open toward one side, for the roller
bearing (18) and defines an interstice betweggm ; I ring (18) and
t he bearing seat (21), havi ng a squeEMBMM’ﬂlermde from an
el astoner and di sposed in the interstice betweerfthe fol$er bearing (18)
and the bearing seat (21) and is conpressed at circunferentially
spaced-apart points, causing deformation of its cross section. 2.
The bearing device of claiml, characterized in that the squeeze el enent
(36) is enbpalivesl: i n annul ar fashion, as a closed ring, or in striplike
fashi on. 3. The bearing device of claim1, characterized in that
t he squeeze el enent (36) has a uniformthickness over its entire
circunference. 1. A bearifige desdacend4dpvice ddvides mskd dmantdet eri zed in

that the squeeze of QIRA-V3SVi8Y ANBoudi s (BP Rh& M Pidd ic,

having at least one roller bearing (18), which has a
shaft (4) supported rotatably concentric to a pivot axis (27)
and has a substantially cylindrical outer face (31),

having a non-divided béaring seat (21) embodied on the
housing (5), which defines a receiving chamber, axially open
toward one side, for the roller bearing (18) and defines an
interstice between the roller bearing (18) and the bearing
seat (21),

having a squeeze element (36) made from an elastomer
and disposed in the interstice between the roller bearing
(18) and the bearing seat (21) and is compressed at
circumferentially spaced-apart points, causing deformation of
its cross section.

2. The bearing device of c¢laim 1, characterized in
that the squeeze element (36) is embodied in annular fashion,
as a closed ring, or in striplike fashion.

3. The bearing device of claim 1, characterized in
that the squeeze element (36) has a uniform thickness over
its entire circumference.

4. The bearing device of claim 1, characterized in
that the squeeze element has regions, distributed along its



C|rcunference that have a greater thickness than regions in bet ween 't hem
S. The bearing device of claim 4, characterlzed in that the bearlng seat

(21) is formed by a cylindrical face. . The bearing device of

claim1, characterized in that the bearing sea i Nng squeeze
zones, has regions that have a | esser spacing ﬂ "Hﬁﬂ)@b earing (18)
than regions | ocated in between. 7. The+beariing xd of claim1l,

characterized in that the squeeze el enment has a thickness which is

di rensioned to be greater than the radial spacing between the outer face
(31) of the roller bearing and the opposed face (32) of the bearing seat
(21). circuBfeThncbeathay e ce gfeatieai whGckabasatheni zedionsthat t he
beari ng SS@EW&@%) ﬂgﬁ ri bs extendi ng substantially parallel to the pivot
axis (21), whic 5e I he the squeeze zones, and the squeeze zones are
narrower toward the roller bearing (18) than positive-displacenent chanbers

embodi ed bet wees, th@hé%‘@&n?fn&%@ﬁce of clal% 4Th%hQ§§&tQ919§e{'§ﬁ of claim
8, charac&%rlze the Ta kg spaci ng between the outer face (31) of
di

the rolle B@aFﬁﬁggFiﬁinﬁnﬁe?%e 70l SWESd byoRnFYkgnerteal ofaepe ribs

(26) is constant in the axial direction.

6. The bearing device of claim 1, characterized in
that the bearing seat (21), for defining squeeze zones, has
regions that have a lesser spacing from the roller bearing
(18) than regions located in between.

7. The bearing device of c¢laim 1, characterized in
that the squeeze element has a thickness which is dimensioned
to be greater than the radial spacing between the outer face
{31) of the roller bearing and the opposed face (32) of the
bearing seat (21).

8. The bearing device of claim 6, characterized in
that the bearing seat (21) has ribs extending substantially
parallel to the pivot axis (21), which define the squeeze
zones, and the squeeze zones are narrower toward the roller
bearing (18) than positive-displacement chambers embodied
between the squeeze zones.

9. The bearing device of claim 8, characterized in
that the radial spacing between the outer face (31) of the
roller bearing (18) and the radial inward-pointing faces of
the ribs (26) is constant in the axial direction.

10. The bearing device of claim 8, characterized in
that the radial spacing between the outer face (31) of the



10 The~ bearlng deV|ce of cIa|n18 characterized in that the radial spacing”
bet ween the outer face (31) of the ° -2-
rol’l er bearing (18) and the radial inmard-pointing faces (32) of the ribs

(26) decreases in the axial direction. T of
claim8, characterized in that the ribs (26) are spalmﬂmm:“‘ﬂ m‘mmﬁe
another circunferentially, and the spacings to be neasurted: *
circunferentially between the ribs (26) are greater than the wi dth of each
rib. 12. The bearing device of claim1l, characterized in that the

ribs (26) are spaced apart circunferentially by nore than five tinmes their
wi dt h. rouerl&eamelgbezqm ngndevhéerfdil %.ﬂ@a%d-—%h%@.h%r rzedsl Nahhat

i el ondiF S TR (@60 h AEREoABRF AL (Ao RS T6REARE -squeeze el ement
(46) and material additionally positively displaced out of squeeze zones
are received |n]5he3% h%@%%&%g“ﬁé@fgé g Ié@hﬁ@%fe%%%racterized in
that the ribs (26) are spaced apart from one another
circumferentially, and the spacings to be measured
circumferentially between the ribs (26) are greater than the
width of each rib.

12. The bearing device of claim 11, characterized in
that the ribs (26) are spaced apart circumferentially by more
than five times their width. '

13. The bearing device of claim 8, characterized in
that between the ribs (26), receiving chambers (34) are
formed, whose size is dimensioned such that both the
applicable portions of the squeeze element (46) and material
additionally positively displaced out of squeeze zones are
received in these chambers without being squeezed.

14. The bearing device of claim 8, characterized in
that the radially inward-pointing faces (32) of the ribs (26)
are curved or plane and have a substantially trapezoidal
cross section.

15. The bearing device 6f claim 1, characterized in
that the squeeze zones are embodied at uniform spacings from
one another.

16. The bearing device of claim 1, characterized in
that the squeeze zones are disposed at different spacings



14. The bearing device of claim.8, characterized.in that. the.radially. .. .o .n
i nwar d- poi nting faces (32) of the ribs (26) are curved or plane and have a
substantial ly trapezoidal cross section. 15." Thé bearing dévice of
claim1l, characterized in that the squeeze zones ar gl i 3 form
spaci ngs from one anot her. 16. The bearing HWL““H“EI"W'I
characterized in that the squeeze zones are di sposed+*atc ditf T eresnt spaci ngs
- 3- from one anot her, and the spacings on a | oad-bearing side
of the bearing device (46) are less than in the other regions. 17.
The bearing device of claim1, characterized in that it is enbodied on a
housi ng part (6) of a yarn feeder (1) that has a_further such bearing

devi ce foFrB@a?Pﬁga%pgﬁéﬁ¢ ?qg_the spacings on a load-bearing side of

the bearing device (46) are less than in the other regions.

17. The bearing device of claim 1, characterized in
that it is embodied on a housing part (6) of a yarn feeder
(1} that has a further such bearing device for bearing a
shaft (4).

18. The bearing device of claim 17, characterized in
that the bearing devices (46) are embodied on different
housing parts (6, 7).

19. The bearing device of claim 18, characterized in
that the bearing seats (21, 22) of the bearing devices (46)
are assigned a centering device (41), which is preferably
formed by a preferably tubular extension (42) protruding into
a collar (43).



18. The bearlng deV|ce of claim 17, characterized in that the bearing
devi ces (46) are enbodied on dlfferent housi ng parts (6, 7). 19.
The beari ng device of claim 18, characterized in that the bearing seats
(21, 22) of the bearing devices (46) are assigned a centering device (41),
which is preferably formed by a preferably tubul ar extension (42)
protruding into a collar (43).

‘Abstract:

The bearing device is formed of a bearing seat, a roller bearing, and 2 squeeze
element. The squeeze element rests over a large surface area on the outer ring of the
roller bearing and rests only regionally on corresponding regions of the bearing seat.
The regions are preferably linear or striplike and are oriented substantiaily axially, This
facilitates the insertion and removal of the rofler bearing into and out of the bearing seat
and prevents slaved rotation of the outer bearing ring even if the bearing seats are
provided with relatively generous tolerances.



