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UNITED STATES PATENT OFFICE 
2,670,146 

WNDING MACHINE 

Edward J. Heizer, Mountain Lakes, N.J., assignor 
to Specialties Development Corporation, Belle 
ville, N. J., a corporation of New Jersey 

Application December 24, 1952, Serial No. 32,765 
(C. 242-18) Cairns. 

The present invention relates to yarn package 
winding machines, and, more particularly, to an 
improved pressure roller or rollier bail for such 
machines. 
For example, as disclosed in United States 

Patent No. 2,171,758, roller bails have been uti 
lized heretofore in connection with Winding ma 
chines to provide yarn packages intended to have 
an even density throughout so that they will be 
suitable especially for use in knitting machines 
and the like. As shown in this patent, the roller 
bail is mounted on the frarine of the back of the 
winder, and is urged into contact with the yarn 
package being wound on the Spindle of the Winder 
under light, but sufficient, pressure to cause the 
friction between the yarn of the package and the 
bail to effect rotation of the latter. 

It has been found that the bearing friction of 
the roller bail, even though relatively slight, in 
pOSes a drag on the bail, whereby the bail, in 
being rotated by the package, tends to iron the 
yarn as it is laid on the package. This effect is 
particularly undesirable at the sides or ends of 
the package where the lay of the yarn is reversed 
by the traverse, because ironing of the yarn 
moves the reversed sections thereof Sidewise in 
an outwardly direction of the ends of the package 
with the result that “stitches' or "press-offs' 
occur which in pair the even unwinding of yarn 
when the package is used in a knitting machine : 
or the like. The foregoing causes considerable 
difficulty in the winding of mono-filament type 
yarn, which, by reason of its circular cross-sec 
tion, cannot be flattened under ironing influence 
and thus nuist move Sidewise. 

Also, the frictional resistance to free rotation 
of the roller bail causes the yarn to be dragged 
about the bail rather than to run with the same. 
Such drag putS tension in the yarn as it is being 
Wound onto the package, and thereby causes a 
harder or more tightly wound package to be pro 
duced which lacks the desired softness. Such 
tensioning is particularly undesirable in connec 
tion with the more recently developed synthetic 
fiber or filament type yarns. 

Accordingly, an object of the present invention 
is to provide a roller bail or pressure roller assem 
bly for winding machines, which is not subject to 
the foregoing difficulties. 
Another object is to provide such a roller bail 5 

assembly which does not have any tensioning 
effect on the yarn and yet produces a soft pack 
age having a desired uniform density to render 
it Suitable for handling, shipping, and use in a 
knitting machine or the like. 
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Another object is to provide such a roller bail 
assembly wherein the bail is rotatably supported 
by practically frictionless bearing means which 
enable the bail to be rotated at a surface speed 
identical to that of the package while in ex 
tremely light contact with the package. 
A further object is to effect rotation of the 

roller bail at a desired speed independently of its 
rotation by the package in contact therewith to 
thereby overcome any possible bearing friction 
tending to cause the bail to put tension in the 
yarn. 
A still further object is to provide such a roller 

bail assembly which is simple, economical, and 
durable in construction, and can Withstand con 
stant use at high Speeds without repair or re 
placeinent of parts. 
Other and further objects of the invention Will 

be obvious upon an understanding of the illus 
trative embodiment about to be described, or will 
be indicated in the appended claims, and various 
advantages not referred to herein will occur to 
one skilled in the art upon employment of the 
invention in practice. 
In accordance with the present invention, the 

foregoing objects and advantages are accom 
plished by providing a roller bail assembly for 
yarn package winding machines comprising a 
roller bail, means for rotatably supporting the 
ends of the bail, and a gas bearing associated 
with the supporting means and the ends of the 
bail. This bail, in one of its forms as about to be 
described, is constructed and arranged to be ro 
tated by jet propulsion means associated with its 
bearings, in addition to being in driven contact 
With the package. 
A preferred embodiment of the invention has 

been chosen for purposes of illustration and de 
Scription, and is shown in the accompanying 
drawing, forming a part of the Specification, 
Wherein: 

Fig. 1 is a Schematic plan view of a portion of 
a conventional type package winding machine 
embodying the present invention. 

Fig. 2 is an enlarged fragmentary sectional 
view, illustrating one form of bearing construc 
tion in accordance with the invention. 

Fig. 3 is a view similar to Fig. 2, illustrating 
another form of such bearing construction. 

Fig. 4 is a sectional view taken along the line 
4-4 of Fig. 3. 
Referring to the drawing in detail and more 

particularly to Fig. 1 thereof, a portion of a con 
ventional type package winding machine, pro 
vided with a roller bail is shown. This machine, 
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in general, comprises a spindle fo for receiving 
a tube or the like on which a yarn package 
is wound, a spindle Supporting housing 2 on the 
frame of the machine, a back 4 adapted to move 
away from the package as the package grows in 
size, a yarn traverse 5 supported by the back, 
and a roller bail assembly 6, in accordance With 
the invention, mounted on the back. Although. 
not shown, the winding machine includes mech 
anism for effecting rotation of the spindle and 10 
reciprocation of the traverse in any suitable or 
conventional manner. 
As shown herein by way of example, the roller 

bail assembly comprises a roller 20, and a gener 
ally U-shaped frame or holder 2f secured to the tilt 
back and formed with a pair of arms 22 hav 
ing bearing means for rotatably supporting the: 
ends of the roller 20. 

In Fig. 2, an air bearing embodying the . 
present invention is shown as associated with one 
of the arms 22 and one:end of the roller:20. In 

20 

this-embodiment, the arms have a bore 24 into; 
which is fitted a flanged bearing bushing 25 hav-. 
ing: an air inlet channel 26 and a series of radis - 
ally inwardly facing: outlet apertures 2. Con-- 25 
pressed air is supplied to the inlet 26 by suitable. 
conduit means 29 from a Source Such a San a C 
cumulator. 30 and a compressor 3 (Fig. 1). 
roller. 20 has a section 32 of reduced diameter at 
each end over which is fitted a bearing sleeve. 
34. 

The 

30 
This...sleeve is rotatably disposed in the 

bushing 26; and has air inlet apertures 35 at itS.: 
end adjacent the roller 20, a series of air outlet 
apertures: 36, at its other end, and an annular 
passageway 37 for restablishing fluid flow com 
munication, between the apertures 35 and 36. 
As the package f l rotates the: roller 20, the 

sleeves.34, at the ends of the roller float, in a 
sense, on the air:entering the Space between ad-. 
jacent cylindrical bearing surfaces of the bush 
ings, 25 and the sleeves. 34 by way of the aper 

40 

tures. 2.; and leaving primarily by way of the . 
apertures. 35. This air provides: a practically. 
frictionless film between the -bearing. Surfaces, 
whereby, the roller-20 can be rotated at very high 
speeds without any drag on the yarn being. Wound. 

In Fig. 3, another forms of air bearing embody." 
ing the present invention is shown as associated 
with one of the arms 22 and one end of the roller 
20. In this embodiment, the arms 22 have a 
threaded bore. 39 into which is secured a hollow 
studorsaxle. 40, . This stud has, an air inlet 4 in., 
communication with conduit means 29, outlet 
apertures 42 in the side-wall thereof, and an out 
let aperture. 43 in the-end Wall thereof. 
The roller 29 has a bore 44 at each end there-... 5 

of into which is, fitted a bearing sleeve. or bush 
ings: 45, rotatably supported by a stud, 40. This.. 
bushing has radial air inlet apertures 46 adjacent. 
the-closed end of-the-bore, generally axially di. 
rected air outlet apertures 4 adjacent the, open. 
end of the bore, and an annular paSSageWay Or 
channel 49 for establishing fluid flow. communi 
cation between the apertures 46 and 47. . 
As-the-package. f. rotates.the roller 20, the 

sleeves 45 float, in a sense; on the air, entering, 
the space between adjacent cylindrical bearing 
surfaces of the-axles 40 and the sleeves 45 by Way 

60 

of the apertures, 42, and leaving, mostly by way...of 
the apertures 46. Also, the aperture 43 in the 
end wall of the stud 48, by facing the closed end 
of the bore 44 of the roller, provides forthe, in 
troduction of air between these surfaces which 
minimizes end thrust friction. In this mainer, 
air provides a practically frictionless firm be 
tween all adjacent bearing surfaces: S 

4. 
As shown in Fig. 4, the outlet apertures 47 are 

angularly disposed to a plane perpendicular to 
the axis of rotation of the roller 20 whereby to 
provide propulsion jets for Creating a torque 
which serves to drive the roller in the same direc 
tion and at about the same speed that the pack 
age tends to rotate the roller. For example, 
by-proper proportioning and arrangement of the 
jets and the clearances between adajcent Sur 
faces, the roller may be driven at a Speed of about 
18,000 revolutions per minute by means of air at 
a...pressure of about 50 pounds per square inch. 
This drive further eliminates any tendency of 
drag being-imposed on the yarn by the roller. 

It will of course be understood that the aper 
tures -36 (Fig. 2) could be similarly constructed 
and arranged to provide for jet propulsion of the 
roller. It will also be appreciated that an air 
bearing formed with jet propulsion means could 
be provided at only one end of the bail which 
would overcome the friction drag of a conven 
tional bearing at the other end of the bail. 
In view of the foregoing description, it will be: 

seen that the present invention provides a novel, 
useful...and improved roller bail assembly for 
winding machines which is practical, economical. 
and durable in construction, and which can be: ; 
applied to newly manufactured machines Or main. 
chines already in the field. 
As various changes may be made in the form, 

construction and arrangement of the parts.here--- 
in, without departing from the spirit and Scope. 
of the invention and without sacrificing any of 
its advantages, it is to be understood that all mate. . 
ter-herein is-to-be-interpreted as illustrative and 
not in any limiting sense. 

I claim: 
1. In a yarn package - Winding. inachine, the 

combination of a roller bail, means for rotatably 
Supporting, the ends of Said bail, and a gas bear 
ing associated with Said. Supporting means and, 
the ends of said bail. 

2. In a yarn package. winding machine, the. 
combination of a roller, bail, a pair of rotor ele-. 
mentS. each at one-end of Said bail having a bear- . 
ing: Surface, and a pair of Stator elements each. 
having a bearing. Surface rotatably supporting. 
One of said. rotor elements, one pair of elements. 
having passageway means for introducing a gase 
ous medium between the bearing surfaces of said. 
rotor and stator elements, and the other of said 
elements... having passageway means extending 
from-between the bearing, surfaces of said ro 
tor, and stator to the exterior thereof for dis. 
charging the gaseous medium. 

3. In; a machine, according to claim 2, wherein 
Said stator elements have said passageway means. 
for introducing the gaseous medium, and Said ro-: , 
tor elements have Said passageway means for dis 
charging the gaseous, medium. 
4. In a machine according to claim 3, wherein. 

Said, passageway means. Of said rotor elements : 
have propulsion jets at the discharge ends.there--. 
of. 

5. In a machine according to claim 3, wherein. 
Said rotor elements each include a bearing sleeve 
Seeured to; Said rotor elements formed with an 
annular passageway, orifices extending from said 
annular paSSageway to between the bearing-sur 
faces, and orifices, extending from said annular 
paSSageWay, to: the exterior. 

6. In a machine according to claim".5, wherein: 
Said sleeves extend about an end portion of said 
roller bail and Said'stator elements extend about: 
Said sleeves. 
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7. In a machine according to claim 5, wherein 
said roller bail has a coaxial bore at each end 
thereof and said sleeves are secured within Said 
bores, and said stator elements extend into said 
Sleeves, 

8. In a machine according to claim 7, wherein 
Said stator elements each have a coaxial bore 
Constituting the inlet of Said passageway means 
thereof. 

9. In a yarn package winding machine, the 
combination of a roller bail; and gas bearings for 
said bail inciuding a rotor element at each end of 
said bail having a passageway, and having radial 
openings and end openings in fluid foW Con 
munication with said passageway, and including 
a stator element for supporting said rotor ele 
inent having a paSSageway for Supplying a gaSe 
OuS medium and having radial openings in Con 
munication with said supply passageway and in 
fluid flow communication with said radial open 
ings of Said rotor element. 

10. in a machine according to claim 9, wherein 
Said end Openings of Said rotor elements are 
angularly disposed to a plane perpendicular to 
the axis of rotation whereby to provide propul 
Sion jets. 

11. In a yarn package winding machine, the 
Combination of a roller bail having a bore at each 
end thereof provided With passageway means ex 
tending from the closed end to the open end 
thereof, and an axle disposed in each of said 
bores for rotatably supporting said bail, said 
axles having apertures for introducing air be 
tween adjacent surfaces of said axles and said 
bores. 

12. In a yarn package Winding machine, the 
Combination of a roller bail having a bore at each 
end thereof, a bushing in each bore having air in 
let apertures adjacent the closed end of Said bore 
and having air outlet apertures adjacent the 
open end of said bore and having means for es 
tablishing fluid flow communication between said 
inlet and outlet apertures, and an axle disposed 
in each of Said bushings for rotatably supporting 
Said bail, said axles having apertures for intro 
ducing air between adjacent bearing surfaces of 
Said axles and said bushings at points inter 
mediate the ends of Said bushings. 
13 In a yarn package winding machine, the 

combination of a roller bail having a bore at each 
end thereof, a bushing in each bore having ra 
dially facing air inlet apertures adjacent the 
closed end of said bore and having generally 
axially directed air outlet apertures adjacent the 
open end of said bore and having means for es 
tablishing fluid flow communication between Said 
inlet and outlet apertures, and an axle disposed 
in each of said bushings for rotatably Supporting 
Said bail, said axles having apertures for intro 
ducing air between adjacent bearing surfaces of 
Said axles and said bushings at points inter 
mediate the ends of Said bushings. 

14. In a yarn package winding machine, the 
Combination of a roller bail having a bore at each 
end thereof, a bushing in each bore having air 
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6 
inlet apertures adjacent the closed end of said 
bore and having air outlet apertures adjacent the 
open end of Said bore and having means for es 
tablishing fluid flow communication between said 
inlet and outlet apertures, and an axle disposed 
in each of said bushings for rotatably supporting 
Said bail, Said axles having apertures for intro 
ducing air between adjacent bearing Surfaces of 
Said axles and said bushings at points inter 
mediate the ends of said bushings, said axles hav 
ing an aperture facing the closed end of said 
bores for introducing air. 

15. In a yarn package winding machine, the 
combination of a roller bail having a bore at 
each end thereof, a bushing in each bore having 
radially facing air inlet apertures adjacent the 
closed end of said bore and having generally 
axially directed air outlet apertures adjacent the 
open end of Said bore and having means for 
establishing fluid flow communication between 
Said inlet and outlet apertures, and an axle dis 
posed in each of Said bushings for rotatably 
Supporting Said bail, Said axles having apertures 
for introducing air between adjacent bearing Sur 
faces of said axles and said bushings at points in 
termediate the ends of Said bushings, said axles 
having an aperture facing the closed end of said 
bores for introducing air. 

16. In a yarn package winding machine, the 
combination of a roller bail having a bore at 
each end thereof, a bushing in each bore hav 
ing radially facing air inlet apertures adjacent 
the closed end of Said bore and having generally 
axially directed air outlet apertures adjacent the 
open end of Said bore and having means for 
establishing fluid flow communication between 
Said inlet and Outlet apertures, and an axle dis 
posed in each of Said bushings for rotatably sup 
porting Said bail, said axles having apertures for 
introducing air between adjacent bearing sur 
faces of Said axles and said bushings at points 
intermediate the ends of said bushings, said axles 
having an aperture facing the closed end of said 
bores for introducing air, said air outlet aper 
tures of Said bushings being angularly direct 
ed with respect to a plane perpendicular to the 
axis of rotation of Said bail to provide propul 
Sion jets for effecting rotation of said bail. 

17. In a yarn package winding machine, the 
combination of a roller bail, means for rotatably 
Supporting the ends of said bail, one of said Sup 
porting means having means for introducing air 
between the adjacent bearing surfaces and said 
Supporting means and said bail, said bail having 
air outlet means at One end thereof and in fluid 
low communication with said air inlet means 
constructed and arranged to provide propul 
sion jets for effecting rotation of said bail. 

EDWARD J. HEIZER. 
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