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the annular wall portion, and a mounting hub extending 
exteriorly from the bottom wall portion. A rotor shaft is 
affixed to the mounting hub coaxially with the rotor cup. The 
merger of the bottom and annular wall portions of the rotor 
cup defines a maximum exterior diameter of the rotor and an 
interior rotor groove. The annular wall portion, the bottom 
wall portion and the mounting hub are of different cross 
sectional thicknesses with the cross-sectional thickness of 
the bottom wall portion increasing from the rotor groove to 
the mounting hub. The wall thickness is less than 1.2 mm in 
the area of the maximum exterior diameter of the rotor cup 
(2) and the rotor cup has an aerodynamic exterior contour 
free of edges for deterring turbulent boundary layer air flow 
thereabout and an interior contour for promoting fiber spin 
ning into a yarn. 

42 Claims, 1 Drawing Sheet 
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SPINNING ROTOR FOR OPEN-END 
SPINNING MACHINES 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

This application claims the benefit of German patent 
application DE19910277.5, filed Mar. 9, 1999, herein incor 
porated by reference. 

BACKGROUND OF THE INVENTION 

The present invention relates to a spinning rotor for open 
end spinning machines and, more particularly, to a spinning 
rotor which basically comprises a rotor cup having an annu 
lar wall portion defining a rotor opening, a bottom wall por 
tion merging with the annular wall portion, and a mounting 
hub extending exteriorly from the bottom wall portion, with 
a rotor shaft affixed to the mounting hub coaxially with the 
rotor cup. 
The requirement for greater and greater productivity has 

resulted in the development of current open-end rotor spin 
ning machines operating at rotor speeds of well above 100, 
000 rpms. At Such high speeds, special requirements arise as 
regards imbalance, bearing and stability (danger of bursting) 
of the spinning rotors. 

European Patent Document EP 0099 490 B1 describes an 
open-end spinning rotor shaped in a non-cutting manner and 
with a fiber collector groove to be used at high rotor speeds. 
In order to avoid the negative effects of centrifugal forces 
occurring at high rotor speeds such as, e.g., deformation or 
bursting of the spinning rotor, a bead is formed on the outer 
circumference of the edge of the rotor cup opening in order 
to increase the strength. This reinforcement is intended to 
increase the bursting speed of the rotor. 
German Patent Publication DE 19734 637 A1 discloses a 

spinning rotor of an open-end rotor spinning machine having 
a rotor shaft Supported in the bearing slot of a Support disk 
bearing arrangement and in an axial bearing which com 
prises magnetic bearing components. The spinning rotor is 
intended for rotor speeds of more than 100,000 rpms. This 
spinning rotor has a distinctly greater wall thickness in the 
area of the rotor groove or in the area of the greatest outside 
diameter of the rotor than in the area between the rotor 
groove and the opening edge. The stability of a body of 
rotation is increased with a greater wall thickness and any 
occurring tensions resulting from high speeds can be better 
distributed. Such embodiments are customary and are fre 
quently used. 

Spinning rotors which are reinforced or designed with a 
great wall thickness in the area of the greatest diameter have 
absolutely contributed to a certain increase of the speed. 
However, further increases in speed without losses of func 
tion or of safety can not be achieved with these known spin 
ning rotors or can be achieved only in a very limited manner. 
In particular, problems of imbalance can be produced in that 
a slight deviation of measurement occurring in the course of 
the manufacture of the spinning rotor results in the case of 
rather large diameters or rather large masses in a greater 
imbalance. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the present invention to 
improve spinning rotors for use at high speeds. 
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2 
The invention achieves this objective by providing a spin 

ning rotor for open-end spinning machines which basically 
comprises a rotor cup having an annular wall portion defin 
ing a rotor opening, a bottom wall portion merging with the 
annular wall portion, and a mounting hub extending exteri 
orly from the bottom wall portion, and a rotor shaft affixed to 
the mounting hub coaxially with the rotor cup. The merger 
of the bottom and annular wall portions of the rotor cup 
defines thereat a maximum exterior diameter of the rotor cup 
and defines interiorly thereof a rotor groove. The annular 
wall portion, the bottom wall portion and the mounting hub 
are of different cross-sectional thicknesses and the cross 
sectional thickness of the bottom wall portion increases from 
the rotor groove to the mounting hub. In accordance with the 
present invention, the wall thickness at the maximum exte 
rior diameter of the rotor cup at the merger of the bottom and 
annular wall portions of the rotor cup is between about 0.3 
mm and about 1.2 mm, and the annular wall portion, the 
bottom wall portion and the mounting hub have an aerody 
namic exterior contour free of edges for deterring turbulent 
boundary layer air flow thereabout while the annular wall 
portion and the bottom wall portion have an interior contour 
for promoting fiber spinning into a yarn. 
The described design of the present invention providing 

the rotor cup with a slight wall thickness in the area of its 
greatest outside diameter improves the distribution of mass 
and therewith the behavior at high speeds of the rotor cup 
without inadmissibly weakening the rotor cup in this area. A 
reduction of weight is thereby possible which has an advan 
tageous effect on the operating qualities of the spinning rotor 
and on the consumption of energy. 

Preferably, the exterior contour of the rotor cup from the 
rotor opening through the annular wall portion to the transi 
tion of the bottom wall portion into the mounting hub is 
configured to provide only convex curvatures as viewed with 
respect to the axis of rotation of the rotor cup, which pro 
vides for favorable air flow about the rotor. More 
specifically, the outer contour of annular wall portion is a 
straight line from the rotor opening to the merger thereof 
with the bottom wall portion at which a convex curvature in 
the outer contour merges the annular wall portion with the 
bottom wall portion. In addition, the ratio of the diameter of 
the rotor opening to the rotor depth between the rotor open 
ing and the rotor groove has a favorable effect on the Sur 
rounding air flow during high speed operation of the rotor. 

In order to optimize the compensation of mechanical ten 
sion forces acting on the rotor cup and therewith improve the 
strength of the rotor cup, the wall thickness constantly 
increases from the rotor opening of the rotor cup to the rotor 
groove, the rotor groove has a radius in the groove bottom 
which radius is at least 0.15 mm large, and furthermore, the 
ratio of the diameter of the rotor opening to the rotor depth is 
between about 2:1 and 5:1. The danger of a bursting of the 
rotor cup can be thereby reduced and an increase of the 
bursting danger countered in spite of an increase in rotor 
speed. 
A marking introduced by the removal of material, prefer 

ably by etching or laser, from the exterior surface of the rotor 
cup simplifies identification during the manufacturing pro 
cess as well as during operation and is more permanent than 
an application of colorant, which frequently becomes illeg 
ible or disappears entirely after a short period of operation, 
e.g., due to contact or the action of friction. The removal of 
material for introducing the marking on the Surface of the 
spinning rotor may serves at the same time to selectively 
balance out or compensate the mass of the spinning rotor, 
thereby advantageously making possible an improved rota 



US RE40,759 E 
3 

tional behavior of the spinning rotor at high speeds, and also 
saves expense and time in the manufacturing process of the 
spinning rotor. 

In light of the teachings of the known state of the art that 
an increase of the rotor wall thickness should be made in 
order to be able to increase the rotational speeds without loss 
of function, it is Surprising that the spinning rotor of the 
present invention with a reduced wall thickness in the area of 
the greatest outside rotor diameter is better suited for high 
speeds of up to 150,000 rpms and permits an increase in the 
speed of up to 25,000 rpms as a function of the nominal rotor 
diameter in comparison to known spinning rotors. Such 
increases in the rotor speeds by more than 20,000 rpms can 
be achieved especially with nominal rotor diameters 
between 33 mm and 40 mm. The increase in speed made 
possible by this design of the spinning rotor in accordance 
with the present invention permits a distinct increase in pro 
ductivity of the open-end spinning positions and of the open 
end spinning machines and, therewith, an economical manu 
facture of yarn. 
The reduction of the outside rotor diameter in conjunction 

with the formation of the exterior contour of the rotor cup to 
be free of sharp edges, depressions and protrusions, results 
in a significant reduction of the air resistance of the rotor cup 
and turbulence in the Surrounding air flow at Such high 
speeds. This can reduce the consumption of energy by up to 
7 watts per spinning position. This results in open end spin 
ning machines normally designed as multi-position textile 
machines in a significant cost savings per machine, in the 
energy cost alone of up to 2,000 DM per year. 

It is also surprising that such advantageous effects can be 
achieved with the relatively small change in the area of the 
greatest outside diameter of the rotor cup in combination 
with the further features in accordance with the invention. 
Improved balance properties of the spinning rotor of the 
invention result in improved operating behavior of the spin 
ning rotors, drive elements and bearings and therewith in 
greater operational safety and a higher degree of utilization. 
This also beings about an increase in productivity. 

Further details, features and advantages of the invention 
will be understood from the following disclosure of a pre 
ferred embodiment of the invention in conjunction with the 
accompanying drawing figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view, partially in axial cross 
section, of a pinning rotor in accordance with a preferred 
embodiment of the present invention. 

FIG. 2 is a detailed view of the spinning rotor of FIG. 1 at 
the location Z thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the accompanying drawings, FIG. 1 
shows a spinning rotor 1 having a rotor cup 2 formed by a 
turning or like process from a solid block of appropriate 
material and fastened onto a rotor shaft 3. Alternatively, 
rotor cup 2 can also be formed into the desired shape by a 
casting process or in a non-cutting manner by a machining 
process. The rotor has a hub 4 for fastening of rotor cup 2 on 
rotor shaft 3. The interior area 6 of rotor cup 2 widens coni 
cally from an opening 5 opposite the hub 4 and is defined by 
an inner side acting as a fiberglide Surface 7 extending from 
the opening 5 to a rotor groove 9 extending circumferentially 
about the rotor bottom wall portion 8 to function as a fiber 
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4 
collector groove. Fiber glide surface 7 and rotor groove 9 
form an annular edge 10 at their interface with one another. 
Rotor groove 9 is located at depth 13, measured from open 
ing 5 to the edge 10. The ratio of the diameter of opening 5 to 
depth 13 is approximately 2.8:1. 
The annular wall portion 11 of rotor cup 2 between open 

ing 5 and rotor groove 9 is formed of a cross-sectional wall 
thickness which uniformly increases from opening 5 in the 
direction of rotor groove 9. Both the angular orientation of 
wall portion 11 at an acute angle of inclination C. to the axis 
of the rotor 1 and the length of this wall portion 11 contribute 
to the favorable rotational behavior of the spinning rotor 1 at 
high speeds. The outer contour of the rotor cup 2 is config 
ured to provide only convex curvatures in the axial direction 
from the rotor opening 5 along the annular and bottom wall 
portions 11, 8 and to the transition from the bottom wall 
portion 8 into the hub 4. The shape and increasing cross 
sectional thickness of wall portion 11 results in a good distri 
bution of the material tensions caused by the centrifugal 
forces and counteracts inadmissibly high tensions in the 
material. The 5 stability of this spinning rotor 1 in combina 
tion with a design of fiberglide surface 7 and of rotor groove 
9 which is favorable from the standpoint of textile technol 
ogy permits a yarn to be produced with operational safety 
and uniformly high quality. 

Rotor cup 2 has its greatest outside diameter as well as its 
minimum wall thickness 14 in the area of rotor groove 9, the 
wall thickness 14 preferably being about 0.8 mm at this 
position. Rotor groove 9 has a V-shaped configuration with a 
radius 12, preferably of approximately 0.2 mm, at the bot 
tom of the groove. 

FIG. 2 shows the above-described area of the greatest 
outside diameter of rotor cup 2 in a view enlarged in com 
parison to FIG. 1. Rotor groove 9 which is designed to be 
V-shaped at an angle Y of approximately 40 degrees and with 
radius 12 forms the inner wall surface of rotor cup 2 at the 
position of the minimum wall thickness. 
The wall thickness increases in the area of rotor bottom 

wall portion 8 from rotor groove 9 in the direction of hub 4 at 
which rotor bottom wall portion 8 merges into hub 4. The 
entire outside contour of rotor cup 2 is rounded and free of 
sharp edges, depressions or protrusions so as to favorably 
enhance boundary-layer air flow and the aerodynamic 
behavior of the rotor. The outer surface of rotor cup 2 carries 
marks for the identification and marking of spinning rotor 1 
in the form of picture mark 15 and inscription 16. Picture 
mark 15 and inscription 16 are produced on the surface by 
the removal of material to a very low depth and covers a 
Sufficient area to provide a balancing function on the spin 
ning rotor 1. This can eliminate the otherwise customary 
grinding of spinning rotors on their outside circumference 
and thus can eliminate an intervention into the outer contour 
of spinning rotor 1 which could possibly be unfavorable to 
boundary-layer air flow. 

Further embodiments of spinning rotor 1 in accordance 
with the invention can be alternatively used. In particular, a 
plurality of shaping variants of the inner and outer contour in 
wall portion 11 are possible within the scope of the inven 
tion. 

It will therefore be readily understood by those persons 
skilled in the art that the present invention is susceptible of 
broad utility and application. Many embodiments and adap 
tations of the present invention other than those herein 
described, as well as many variations, modifications and 
equivalent arrangements, will be apparent from or reason 
ably suggested by the present invention and the foregoing 
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description thereof, without departing from the Substance or 
Scope of the present invention. Accordingly, while the 
present invention has been described herein in detail in rela 
tion to its preferred embodiment, it is to be understood that 
this disclosure is only illustrative and exemplary of the 
present invention and is made merely for purposes of provid 
ing a full and enabling disclosure of the invention. The fore 
going disclosure is not intended or to be construed to limit 
the present invention or otherwise to exclude any such other 
embodiments, adaptations, variations, modifications and 
equivalent arrangements, the present invention being limited 
only by the claims appended hereto and the equivalents 
thereof. 
We claim: 
1. A spinning rotor for open-end spinning machines, com 

prising: 
(a) a rotor cup having, 

(i) an annular wall portion defining a rotor opening, 
(ii) a bottom wall portion merging with the annular wall 

portion to define at the merger thereof a maximum 
exterior diameter of the rotor cup and in the interior 
thereof a rotor groove, the wall thickness at the maxi 
mum exterior diameter of the rotor cup at the merger 
of the bottom and annular wall portions being 
between about 0.3 mm and less than 1.0 mm, and 
less than a wall thickness of the annular wall, and 

(iii) a mounting hub extending exteriorly from the bot 
tom wall portion, the cross-sectional thickness of the 
bottom wall portion increasing from the rotor groove 
to the mounting hub; and 

(b) a rotor shaft affixed to the mounting hub coaxially with 
the rotor cup. 

2. The spinning rotor according to claim 1, characterized 
in that the wall thickness at the maximum exterior diameter 
of the rotor cup at the merger of the bottom and annular wall 
portions of the rotor cup is between about 0.75 mm and 
about 0.85 mm. 

3. The spinning rotor according to claim 1, characterized 
in that an exterior contour of the rotor cup defined by the 
annular wall position and bottom wall position comprises 
only convex curvatures. 

4. The spinning rotor according to claim 1, characterized 
in that the cross-sectional thickness of the annular wall por 
tion constantly increases from the rotor opening to the 
merger of the bottom and annular wall portions of the rotor 
Cup. 

5. The spinning rotor according to claim 1, characterized 
in that an exterior contour defined by the annular wall por 
tion is a straight line from the rotor opening to the merger of 
the bottom and annular wall portions of the rotor cup. 

6. The spinning rotor according to claim 1, characterized 
in that the wall thickness at the maximum exterior diameter 
of the rotor cup at the merger of the bottom and annular wall 
portions of the rotor cup and exterior and interior contours of 
the rotor cup are designed to distribute the mass of the rotor 
cup for accommodating tensions at the merger of the bottom 
and annular wall portions of the rotor cup at high rotational 
operating speeds of the rotor. 

7. The spinning rotor according to claim 1, characterized 
in that the ratio of the diameter of the rotor opening to a rotor 
depth between the rotor opening and the rotor groove is 
between about 2:1 and about 5:1. 

8. The spinning rotor according to claim 1, characterized 
in that the rotor groove has a radius in a bottom of the groove 
of at least about 0.15 mm. 

9. The spinning rotor according to claim 1, characterized 
in that at least one marking is formed in an exterior contour 
of the rotor cup by removal of material from the rotor cup. 
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6 
10. The spinning rotor according to claim 9, characterized 

in that the removal of material for forming the marking is 
selectively made for balancing the spinning rotor. 

11. The spinning rotor of claim 1, wherein the cross 
sectional thickness of the bottom wall portion continually 
increases from the merger of the bottom wall portion to the 
mounting hub. 

12. The spinning rotor of claim 1, wherein indicia is 
formed on the exterior contour of the rotor cup by removal of 
material from the rotor cup forming a cavity therein. 

13. A spinning rotor for open-end spinning machines, 
comprising: 

(a) a rotor cup having 
(i) an annular wall portion defining a rotor opening, 
(ii) a bottom wall portion merging with the annular 

wall portion to define at the merger thereof a maxi 
mum exterior diameter of the rotor cup and in the 
interior thereof a rotor groove, the wall thickness at 
the maximum exterior diameter of the rotor cup at 
the merger of the bottom and annular wall portions 
being between about 0.3 mm and no greater than 
1.19 mm and less than a wall thickness of the annu 
lar wall, 

(iii) the wall thickness of the annular wall increasing 
toward the merger; and 

(iv) a mounting hub extending exteriorly from the bot 
tom wall portion, the cross-sectional thickness of the 
bottom wall portion continually increasing from the 
rotor groove to the mounting hub, and 

(b) a rotor shaft affixed to the mounting hub coaxially with 
the rotor cup. 

14. The spinning rotor according to claim 13, character 
ized in that the wall thickness at the merger is between about 
0.75 mm and about 0.85 mm. 

15. The spinning rotor according to claim 13, character 
ized in that an exterior contour of the rotor cup defined by 
the annular wall portion and bottom wall portion comprises 
Only convex curvatures. 

16. The spinning rotor according to claim 13, character 
ized in that an exterior contour defined by the annular wall 
portion is a straight line from the rotor opening to the 
merger of the bottom and annular wall portions of the rotor 
Cup. 

17. The spinning rotor according to claim 13, character 
ized in that the wall thickness at the merger and exterior and 
interior contours of the rotor cup are designed to distribute 
the mass of the rotor cup for accommodating tensions at the 
merger at high rotational operating speeds of the rotor: 

18. The spinning rotor according to claim 13, character 
ized in that the ratio of the diameter of the rotor opening to a 
rotor depth between the rotor opening and the rotor groove 
is between about 2. 1 and about 5: I. 

19. The spinning rotor according to claim 13, character 
ized in that the rotor groove has a radius in a bottom of the 
groove of at least about 0.15 mm. 

20. The spinning rotor according to claim 13, character 
ized in that at least One marking is formed in an exterior 
contour of the rotor cup by removal of material from the 
rotor cup. 

21. The spinning rotor according to claim 20, character 
ized in that the removal of material for forming the marking 
is selectively made for balancing the spinning rotor: 

22. The spinning rotor of claim 13, wherein indicia is 
formed on the exterior contour of the rotor cup by removal of 
material from the rotor cup forming a cavity therein. 

23. A spinning rotor for open-end spinning machines, 
comprising: 
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(a) a rotor cup having 
(i) an annular wall portion defining a rotor opening, 
(ii) a bottom wall portion merging with the annular 

wall portion to define at the merger thereof a maxi 
mum exterior diameter of the rotor cup and in the 
interior thereof a rotor groove, the wall thickness at 
the maximum exterior diameter of the rotor cup at 
the merger of the bottom and annular wall portions 
being between about 0.3 mm and no greater than 
1.19 mm and less than a wall thickness of the annu 
lar wall, and 

(iii) a mounting hub extending exteriorly from the bot 
tom wall portion, and 

(b) a rotor shaft affixed to the mounting hub coaxially with 
the rotor cup. 

24. The spinning rotor according to claim 23, character 
ized in that an exterior contour of the rotor cup defined by 
the annular wallportion and bottom wall portion comprises 
Only convex curvatures. 

25. The spinning rotor according to claim 23, character 
ized in that an exterior contour defined by the annular wall 
portion is a straight line from the rotor opening to the 
merger of the bottom and annular wall portions of the rotor 
Cup. 

26. The spinning rotor according to claim 23, character 
ized in that the wall thickness at the maximum exterior diam 
eter of the rotor cup at the merger of the bottom and annular 
wall portions of the rotor cup and exterior and interior con 
tours of the rotor cup are designed to distribute the mass of 
the rotor cup for accommodating tensions at the merger of 
the bottom and annular wallportions of the rotor cup at high 
rotational operating speeds of the rotor. 

27. The spinning rotor according to claim 23, character 
ized in that the ratio of the diameter of the rotor opening to a 
rotor depth between the rotor opening and the rotor groove 
is between about 2. 1 and about 5: I. 

28. The spinning rotor according to claim 23, character 
ized in that the rotor groove has a radius in a bottom of the 
groove of at least about 0.15 mm. 

29. The spinning rotor according to claim 23, character 
ized in that at least One marking is formed in an exterior 
contour of the rotor cup by removal of material from the 
rotor cup. 

30. The spinning rotor according to claim 29, character 
ized in that the removal of material for forming the marking 
is selectively made for balancing the spinning rotor: 

31. The spinning rotor of claim 23, wherein indicia is 
formed on the exterior contour of the rotor cup by removal of 
material from the rotor cup forming a cavity therein. 

32. A spinning rotor for open-end spinning machines, 
comprising: 

(a) a rotor cup having 
(i) an annular wall portion defining a rotor opening, 
(ii) a bottom wall portion merging with the annular 

wall portion to define at the merger thereof a maxi 
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8 
mum exterior diameter of the rotor cup and in the 
interior thereof a rotor groove, 

(iii) a wall thickness of the annular wall portion 
increasing toward the merger, 

(iv) a mounting hub extending exteriorly from the bot 
tom wall portion, and 

(v) the rotor groove producing a wall thickness at the 
merger less than the narrowest thickness of the bot 
tom wall; and 

(b) a rotor shaft affixed to the mounting hub coaxially with 
the rotor cup. 

33. The spinning rotor according to claim 32, character 
ized in that the wall thickness at the merger is between about 
0.75 mm and about 0.85 mm. 

34. The spinning rotor according to claim 32, character 
ized in that an exterior contour of the rotor cup defined by 
the annular wall portion and bottom wall portion comprises 
Only convex curvatures. 

35. The spinning rotor according to claim 32, character 
ized in that the cross-sectional thickness of the annular wall 
portion constantly increases from the rotor opening to the 
merger: 

36. The spinning rotor according to claim 32, character 
ized in that an exterior contour defined by the annular wall 
portion is a straight line from the rotor opening to the 
merger of the bottom and annular wall portions of the rotor 
Cup. 

37. The spinning rotor according to claim 32, character 
ized in that the wall thickness at the merger and exterior and 
interior contours of the rotor cup are designed to distribute 
the mass of the rotor cup for accommodating tensions at the 
merger at high rotational operating speeds of the rotor: 

38. The spinning rotor according to claim 32, character 
ized in that the ratio of the diameter of the rotor opening to a 
rotor depth between the rotor opening and the rotor groove 
is between about 2. 1 and about 5: I. 

39. The spinning rotor according to claim 32, character 
ized in that the rotor groove has a radius in a bottom of the 
groove of at least about 0.15 mm. 

40. The spinning rotor according to claim 32, character 
ized in that at least One marking is formed in an exterior 
contour of the rotor cup by removal of material from the 
rotor cup. 

41. The spinning rotor according to claim 40, character 
ized in that the removal of material for forming the marking 
is selectively made for balancing the spinning rotor: 

42. The spinning rotor of claim 32, wherein indicia is 
formed on the exterior contour of the rotor cup by removal of 
material from the rotor cup forming a cavity therein. 


