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Effects of Changes in Front Drafting Rollers Geometry on  

the Properties of Ring Spun Yarns 

 
A. A. Gharehaghaji and M. Rafimanzelat 

Department of Textile Engineering, Isfahan University of Technology 

Abstract: Regarding the importance of ring spinning method among spinning systems, great potentials exist for research 
about on the improvement of the quality and properties of ring spun yarn. This study aims to improve yarn quality by changing 
the shape and dimensions of spinning triangle through forming a groove in the middle zone of the front darfting  
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roller with a curvature of 5 to 7 mm. For the top drafting roller, we used an elastic O-Ring with dimensions similar to those of the 
groove. With this change, the geometry of spinning triangle is expected to change as an Euclidean geometry to a half cone 
Riemannian shape. The results show improvement in yarn tenacity, elongation at break, yarn evenness and faults, shape of 
spinning baloon, decrease in yarn tension and yarn breakage, improvement in fiber packing in the yarn cross section, more 
evenness in the yarn count and twist, and, finally, better inter-structure compared to the normal ring spun yarn.

Keywords: Ring spinning، Spinning triangle، Yarn tenacity، Yarn tension، Fiber spinning-in coefficient، Yarn in terstructure 

=;�.�>. 

6	 78- �82"�9 :�
 ;28"�	 <	�84= !> ?4�
 ,@�4/�
 :�


 A��8��
 !85 ,��8� �89 B��8> 
	�
�C�> A���6 !4232D � $#�E

 
�8# ,@�48/�
 A��8��
 <	�4= $F9 ,@�4/�
 �G�� !8�HI <

�-�8� ,8# A�4>.,@�48/�
 :�
 K8� <	�84= !8> :�
 ;8�	

 K82LM9 ��8= �I�8C !> NH� ;2�O !> � ��� ,# ,��9 !���2D

� !���2D�- ,@�4/�
 A����
 ���� P�C �> �QO 6	 P�2"	 R2- 

<�#R�O � P�2"	 !> Q2��/# S�9 ���=	 �I�C !>�>� 78- TU28D 

,# 2"�9 7- <���C�� !5 $�	� 
�V�-	 <	�9 !8> Q�/2� ;�	 
� A�

 
� A�8��V4# T�	
W �> P�2"	 � ���> ��L��R- ��X��	 7- 
��C��

�-�2@ 
	�E 7- <���C��]�[.

�?84�
 ,@�48/�
 :�
 �89 $8�	 B�� Y=�> �5Z"	 [�% �
	�#

,�= �4-�# ��C \E	�- 6	 ,C�> Q]
 $=�� ��H8/- !84�RO � Q5 

��2"�9 A^�> _	�8C � 
��C�8� �8> ,8.- �82"�9 NH� !>��H8/- 

���> !��9 �
�# QO 6�4O ����
 ���� ;2> 
� ��X��	 .:�
 ;�	

 ��88C !88> 	
 A��88�6 Q�88� ,@�488/�
 A��88��
 ���88� ;288> 
�

 � :�89 <W $%�832D A	�8> R82- 6�
 !> 6�
 � B�	� _�`�C	

��� ,# a2�F9.� $82M25 ��8H�> A	�8> a82�F9 ��R8" ;�	�>�84>

 
� A�2"�9 7- _	�C Q�/2� !8> ?4�
 ,@�4/�
 K8� <	�84=

 ��8� ,8# 
�L�W ,@�4/�
 $b4c 
� 
	Z@ �2d�9 � Q�# :�
.

$82M25 ��832> ��8H�> A	�> <�45�9 A���6 e�f�c	 � e��2�F9

 $�	 !�%�@ ��g-	 ?4�
 Q�/2� 
� A�2"�9 7- .6	 ,8C�> ,8�f

 ��- !> ����
 ;�	",8b�g9 ,@�4/�
�"Q8�# A�8�2-�i�5 j8��9 

!k�= R2- 
	6�> !> � B�� ��H-� B�-6�� �8-	 B�8� .;8�	 <�82# 6	

 ,@�48/�
 Q�8/2� !8> <	�89 ,8# B�8� l�8c	 A����
Elite 

:�
 � ;��� ,-�i�5 $C��(COM 4) B
�8�	 �8��
 ,-�i�5

 ��m]�+n[.

N8/5 R82- ,"�8HE o8>�E ,8��= $82�%�# �5Z8"	 [�% A����


B���- ��8C !8> 78- �2"�9 
	6�> 
� R2- ,3�	R%	 !> �
 Q�� � �-	

 B�	� _�`�C	 �-	.B6	�-	 � oL� ��H�> e��2�F9 ;�	 ,�5 P�O 

@ �2d�9 A	 !2f�- <	�4= !> ,@�4/�
 Y�p#Z� 78- _	�8C �> 
	

 $�	 B��> �2"�9 �-�
.!2f�- K� <	�4= !> !2f�- ;�	 ��b>	 ���45

 4�	�% ��I 
� q2bk�	�8> ,�#�8= �,@�4/�
 Ae�8Hd T�	R8%	 

	�C A�2"�9 7- $2M25 � _	�C ��H�> ;24U�O � ,@�4/�
 �O

��>.

�8> R82- A6��8#	 B�8� l�c	 ?4�
 ,@�4/�
 A����
 r��	

 �8�-W 
� Y�p# ��b>	 ���45 o#�= � B�� A
	Z@ !��D ��c	 ;2�O

 $�	�O TL# .Y8�p# 
� ��8��# A
�845 P�82"	 $"�f ;�	 
�

 A��32> �c
� � B�� B��3% 7- !-�> 
� B�� o2L39 ,@�4/�


 A�2"�9 7- _	�C <��m B�
�	�> 
� P�2"	 6	 �4O	�C 	�2D T�-

��m .

,@�4/�
 Y�p# ��b>	 ���45 � ��H�> ��k�f a2�F9 ,�c	 P�O

 ���� T35 A��L��] 
� oL� �22s9 ,=�- ��g�	 �> B�� o2L39

��� ,# o2L39 �g-W 
� ,@�4/�
 Y�p# !5 $�	 ,�F# 
�.

?;�� �@��A ���0�� B�C�� D����.E& * ��9 

8� �822s9 ;8�	 !2"�	 B��	 ,�5 
�I !>oL8� �822s9 o#�8� oL

 !8> Q8O �8> r��# o#�5 !-	���	 �� 6	 ��� T35 K��] $M�

 <W !84��E oL8�� ^�8> K8��] A	�8> oL� A	 B��C A	 !-	���	

L� a>�t# ,42��D K��] A	�>o)�($�	 B��> .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
4.

24
.1

.2
3.

6 
] 

                             2 / 14

https://dorl.net/dor/20.1001.1.2251600.1384.24.1.23.6


��� ������	
��
��� ������� ���
����� �0*���u

d

r
F ��G H��� I�� H��� 

J9K=;��0�� �  !" J9K )� ,*� '��� (��� ���9��� 

r) * ��2�� N�6K d'�K '
�
 O��" P��� �Q% (

�O ��#	
�DA�c	 ,��8% �822s9 ;8�	 6	 �b> ��8tE � �84F-	 v�b8� 

#2w��] Q�24 $�	 T3m.!2"�	 e�3��#6W 6	 xD $"�f ;�	 
�

 �
 �>A-	�4y e	�22s9 7- _	�C ,�3- B�O�3# ��-W 
� .$�=

�c	,@�4/�
 Y�p# oz� �22s9 ��= �#	 ;�	 ,� B�8� o2z839 

$�	 !2"�	 l�I ;�	 �> <W 
� {�= ���4m � �4F-	 ��g�	.v�b8�

�4F-	AB���F# 
� $"�f ;�	 
� B�� ��g�	 �n�89 
'2#�2�8��

 ���C P�2"	 !�^ $"�f ;�	 
� �bHI � $�	 B��>,Qm {�= �> 

�-,�4F-	 �-	�9 A��C !> 	
 �6^ >��2G.

	�> � \�- ;�	 |%
 
�V4# !>A� �6^ oz8� �822s9 ��8g�	 

@�4/�
 Y�p# 
� ��b>	 ���> ���4m,�z� �22s9 6	 ,oz� a>�t# 

)
(�� B��M��	 .
�28� ;��8�6 w8��] 
� $8"�f ;8�	 
�A!8> 

a�= � {�='/}�-�� ,B�	� :	�89 ��8@ Q28- ��% Q�E �> ��# 

�� .�m $"�f 
� ��b>	 ;�	,B���8F# �8> a>�8t# � $8�	 �2s�# 

�2"�9 7- B��-A$�	 �2s�# P�2"	 !�^ {�= ���4m <	R2# �.

	�88>A�88�z��] A-�88E�% ,z2�88�^ e�88btE 6	 R882- T883m ,

c�`.#,��8g�	 
�28� oz� a>�t# ?4�
�	 ��- !>�8> � B�8�

 $8�	 B�� B��M��	 <W B6	�-	 N/f .�8�z��] $8"�f ;8�	 
�A

-�E�%,-��F9 �,�
 o8#�m 
�I !>Ao8�= � B�8� $8M� Q8O 

# ��g-	 $C	�4z� 
�I !> P�2"	 T3m,��� .

,-�8i�5 $C�8� ?4�
 ;2��# 
� 7- �2"�9 � ��L��] oL� �22s9

INGOLSTADT ��� ��# �u~� $C�8� T835 Q�/2� �> �

,-�i�5SKF $�	 B�� ��g-	 .oz8� 
�)0(�8�z��] R82- AT83m 

8��= $8"�f 
� ��% �22s9 ;�	 6	 xD,oz8� 
� �)�(!8��4O R82- 

@�4/�
 Y�p#,# B��� B�� l�c	 � ��	��# e^�f 
� ,��� 

B�8�- �> 7- �2"�9 6	 xD � a2�F9 ;�	 
�Ne��!�83y �� 
� 

	�C �,���- B�� l�c	 � ,"��b# $"�f 
� ,@�4/�
 ��.- _

Q8gf �78- S�2= � ,@
�D �f �9 ��I ����6	 ���LF��	 o2HE 6	

 T�	R%	 � 7- T35 TO�5 �B�� o2L39 ;"�> ��32> QV- � ���5

 |8�g9 <	R2# � oL� ��H�> �,@
�D 7- TO�5 � ,@�4/�
 e�Hd

 $���- 
� � 7- S�9 � B��- ��32> ,�C	�4L� �7- |t�# 
� P�2"	

 � 
� P�2"	 $5
�3# N��k T�	R%	 � !8b"�t# �
�# 7- <���C�

$%�@ 
	�E !/���#.!8H4D a82�F9 !2"�	 of	�# 
� ,%�`# P�2"	

 !8> !8��9 �> ;L2" $�	 B��> e�8-�z#	 ;28��# T835 Q�8/2�

 !8> $H8/- ,=�48`# P�82"	 �8��> ,"�I ,�C	�4L� � ,@�4/�


 H4D P�2"	!��8I �> 6�L/�� P�2"	 6	 A�b> of	�# 
� ���,8�2# 

$%	�� � ��#~/��2-� �� B��M��	 �#	 ;�	 !m,�C	�84L� ��832> 

$�	� ��H-� !> 	
 7-.

R;D� ��C" * D����.E& 
R;=;B��2��� ���.E&;S�A 
��
E� 

��-��#6W ����zF��	 e�3+�6	�	�> !�%�@ ��g-	 ��I ��A��# �!/

s9 �d	22B�8� l�8c	 !�83y �� 
� oz8� ��a>�8t# ��	�8�# 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
4.

24
.1

.2
3.

6 
] 

                             3 / 14

https://dorl.net/dor/20.1001.1.2251600.1384.24.1.23.6


��� ��� ������	
��
��� ������� ���
����� �0*�

$S*�T;B�92��� D����.E& U����;E����1� S�A 
��
V��W� '�K XY5� *�,�16. 

$S*�?;D����.E& U�����. �C����7� ���1�'�K XY5� �,�16. ���1� * ����� J9K �  !" +,�@ �� 

_	�C ,"��b# !-��- B�� l�c	 !-��- 

;2G-�2# 

S3 �# v��g# �,G42 

��/���� �/��~�

e	�22s9 N��kCV% ��~/��u�/��

����)�($�	 B�� !c�C .<��O � !m !-�@�# B�,
� ��8� 

s9 $"�f22"�	 ��% �82-	�84y e��8M9 !,	 
� 8��� 
� _	�8C ;

� !-��-��- B�,��� .�#6W !82�m !8�f�# ;�	 6	 xD ;�	 �>�4>�e�83

�
 �>A���- oz� �22s9 $"�f 
� B�� �2"�9 7- ,�� ��g-	 .

�8t# T��8#6W ;8�	 A	�> �
	�-��8�	 a>ASTM D2256-97 �

A�O !-��-�~<�#6 
� � A��# ,�-�� �±�� B�G�8�� �8> !82-�d 

�488� ��LF�88�	ZWICK ��88# Material Prufung 1446 

(CRE) W�-�� T��#6.!8�%�@ ���8�- <��8> �8��2E� !y�O A	�>

 �	�b9 B����e�3��#6W 6	 !H9�# �O 
� !-��- �O A�
 T��#6W 

$�	 B�� ��g-	 .�
$"�f !2"�	 ��% �22s9 � !8H4D ,%�`# P�2"	

 B�� l�c	 !-��- A�4F-	 v�b� �> A	 !�3y A�
��8�# ,8�2# 

oz� ��% �22s9 a>�t#)�($�	 B�� �2"�9 .

Z;[;�. ���.E& �7� ���

�# <�#6W 
�V4# !>�T��#6W �O A	�> � 7- ,G42���6	 78- ��# 

�# Tg4� B�G������ B�	� 
�H= ,G42 .= $=�� 7- 
�H~�8�# 

Tg488� B�G�8�� A�
 T��8#6W ;8�	 � B�88� Q28V49 !8�2E� �8>

�#�,G42ZweigleG565$�	 !�%�@ ��g-	 .!8-��- 6	 K8� �O 6	

 !8> K8��R- ,"��b# � B�� l�c	 $"�f 
� B�� �2"�9 A��.-

�~ W�8# Tg48� T��#6�,G42 r�8�	 �8> ���8�- � �8� !8�%�@ 

6	 ��32> A�O�# v��g#�A	�> ��# ,�2# W �8O :
	R8@ T��8#6

 $�	 B�� .�O A	�> T��#6W ;�	 ����-��B�� l�c	 7- !-��- 

e�83��#6W 6	 !8H9�# �O A	�> � ,"��b# �����8� 
)
(B�8�� 

,# ���.

����- ��% �22s9 !2"�	 ��% �22s9 

B�� l�c	 !-��- ,"��b# !-��- B�� l�c	 !-��- ,"��b# !-��- _	�C 

''/�' �
/�� ���/�� ��/�� ;2G-�2#��LF��	  
cN/tex 

}�/
0 ��/�� ~�/�� ��/�� ;2G-�2# ��I ����6	%

n0/�} �
/�} ~�/�� ��/�� ��LF��	 e	�22s9 

CV% 
u�/�� ��/�� ��/�� �~/�� e	�22s9 

��I����6	CV% 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
4.

24
.1

.2
3.

6 
] 

                             4 / 14

https://dorl.net/dor/20.1001.1.2251600.1384.24.1.23.6


��� ������	
��
��� ������� ���
����� �0*����

��� ���%�0 H��� 

��� ����2" H��� 

J9K?;����� J9K �  !" E��6� ��$ ��� ���9��� J9K * 
�6�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
4.

24
.1

.2
3.

6 
] 

                             5 / 14

https://dorl.net/dor/20.1001.1.2251600.1384.24.1.23.6


��� ��� ������	
��
��� ������� ���
����� �0*�

9KJZ;� ,*� '��� \��Q. J1) �
 ��$ ��� ���9��� ����� J9K �  !"�
S*���. +,�@ �� �	��>. 

J�K];��0�� J�K �  !" * ^,�16. DI�@ �
 ^���	�� _�`. ����� 

R;Z;�.E&���� a� ) * ������9� �C�� 

T��#6W ;�	 
� !8-��- �O A	�> �
	�-��8�	 a>�8t# 78- ASTM 

D1425-96�~A�8O !8-��- 6	 T��8#6W �O � T��#6W %��8`9,

��I �> � ;2��# A�
 B�� !2�9���� � $8�	 B�8� ��8g-	 ��# 

���8� 
� e�83��#6W ;�	 ;2G-�2#)0(��8� ,8# B�8�� .���8�-

 B�G��� �> e�3��#6WUster Tester 4 $8�	 B�� ��g-	 .$=�8�

 T��#6W���$8�	 B��8> !8�2E� �> ��# .
	��8�-L�,�C	�84 �� 

6	 T��#6W R2- �O !-��- ��p# A	�> oL� 
� )'(Q8O !8> $H8/-

$�	 B�� !/���# .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
4.

24
.1

.2
3.

6 
] 

                             6 / 14

https://dorl.net/dor/20.1001.1.2251600.1384.24.1.23.6


��� ������	
��
��� ������� ���
����� �0*����

,"��b# 7- !-��- 

-B�� l�c	 7- !-�� 

J9Kb;��
�1�c� �� +(	� ���& �	��>. * '�K XY5� * �,�16. �� ��� ���1� ������9� 

)d�>� �� eE�� * +4��(

S*�$Z:F 7�� . � ���.E& U����������9a� ) *�,�16. * '�K XY5� ���W� 

�����.���G

�4 � 

�� N�� 

U %CVm% �6�- !t�- 

-40% 

�6�- !t�- 

-50 % 

!t�-

$M�5 

+35 % 

$M�5 !t�- 

+50 % 

�- 

+200 % 

�- 

+280 % 

B�� l�c	 
��/�����/���/�~��/�u�/����/���/���/�

,"��b# ��/��
���/��

�/��u �/����/u���/��� �/����/~u

R;g;��W� a�" ������9� ���.E& 

B�8� l�8c	 7- A�O !-��- 6	 K� �O S�9 ,�C	�4L� Tg4� A	�>

 K8��R- � ,�C	�84L� �8V- 6	 Q8O !> $H/- ��-W !/���# � ,"��b# �

�;28��# 
� B�8� Q28V49 ,8bE	� S�89 !8> ;2G-�82# S�89 <��> ;8�	

� ,# ��g-	 T��#6W��.�
	�-��8�	 a>�8t# ASTM D1422-98 �8O 6	

 !-��- ��W,O�G83��#6W K829�#�9	 �48� S�89 B�G�8�� �8> T��8#6

�� ��g-	.���� 
� )�(�� 
� Q8O !8> $H8/- �8�.- ;2G-�82# S�9

 $8�	 B�8� !8/���# �8�-W e	�22s9 ;24U�O � $"�f.TO�85 A	�8> 

,@�48/�
 !�83y �O 6	 T��#6W A�tC��8O 6	 � S�8.�-	 �8f	� 

K�~T��#6W !-��- )�=��g#��!-��- (��g-	 $�	 B�� .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
4.

24
.1

.2
3.

6 
] 

                             7 / 14

https://dorl.net/dor/20.1001.1.2251600.1384.24.1.23.6


��� ��� ������	
��
��� ������� ���
����� �0*�

$S*�];��W� a�" D����.E& U���� 

��!�3y 

,@�4/�
 

,"��b# !-��-��# 
� S�9 B�� l�c	 !-��-��# 
� S�9 

����- ;2G-�2# 
�/���

�/��~ 

e	�22s9 N��kCV% ~~�/����/�

B�� l�c	 7- |t�# ,"��b# 7- |t�# 

J9Kh;���& �
 i� ,� /1C" �7��7: * '�K XY5� * �,�16. ��� �� �G�9�*�9 . /A�>.)���1���-�]jj×(

R;k;�� �
 i� ,� c���" �C�� ���.E&?

|8�g9 �> K��] oL� �22s9 �d	 <�	� <�3- A	�> T��#6W ;�	 
�

 O � 7- 
� P�2"	 <�8� �8��5 � P�82"	 Q5	�9 <�� ��32> ;24U�

 T��#6W ;�	 6	 7- |t�# 
� P�2"	 ;2> ,"�C A��% B��M��	 B�� 

$�	.

78- A�8O !8-��- 6	 K8� �O !5 $�	 e
�c ;�	 !> 
�5 :�


 N"�E � B�	� 
	�E !-�@ 	�� ,���H"�E 
� 	
 B�� l�c	 � ,"��b#

 ��� ,# �D B�445 $.� B��# � ���	 ,�D ;�6
 �>.�$8"�f ;�	 


,8# $.� ��
�9 !> � B��5 ��M- P�2"	 A^ !>^ 
� ;�6
 ��8�.

;28b# A�8�% K� 
� 	
 7- <���C�� 
�5 ;�	 �> �G�� e
�H= !>

�#�� <	R82# � P�82"	 ;28> ,"�C A��% <	��> ,�f	
 !> �9 B���-

 �88�6 
� � 788- |88t�# 
� 	
 �88�-W |88�g9 ,G-�88Gy � Q5	�889

��m B�O�3# ��L���L2#.

W 6	 xD K8�5 !8> ;8�6
 
� B�8� xHf A�O !-��- <�� B��#

 A	�> � B�	� :�> 	
 �O !-��- ;�	 6	 ,bI��# <�9 ��L2# B�G���

 ��8� ,# B��#W ��L���L2# ��6 
� B�O�3#.oL8� 
�ne	�O�83# 

�8�-W 
� P�82"	 |8�g9 ,G-�8Gy � B�� !�%�@ |I��# 6	 !�%�@ ��g-	

 ,8# B�8�� B�8� l�8c	 � ,"��b# !-��- �� 
� ��8�.���8f 
��~

� B�8� l�8c	 A��.- !-��- |I��# 6	 B�� !�%�@ ����`9 6	 �c
�

 oL� ����`9 !>�3# ,"��b#)n($�	 B��> 

A�8�% B�� l�c	 7- |t�# 6	 B�� !�%�@ ����`9 6	 ,C�> 
�

 ��� ,# B��� R2- ,"�C .l�c	 7- !5 $/2- <W �> o2"� �#	 ;�	

 �
	�- ��C R5�# 
� ,"�C A��% �2O B�� !8> !8L�> �<W �I�8C 

!> !m $�	 o2"� l�c	 7- !-��- 
� <W ��M- � S�9 oz� �22s9 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
4.

24
.1

.2
3.

6 
] 

                             8 / 14

https://dorl.net/dor/20.1001.1.2251600.1384.24.1.23.6


��� ������	
��
��� ������� ���
����� �0*���~

�B�� A���5 ,"�C A��% � ��32> 7- ;�	 |t�# 
� P�2"	 |�g9 

A��% B�� B�O�3# |I��# !-��- ��32> 
� � �
�C ,# Q3y !>

��� ,�- B��� ,-	�4y ,"�C.!8-��- [�8% ����`9 ��832> 6	 A	

 ��g-	 e	�O�3# �4O� ,# <�3- 	
 B��.

R;l;a��
� m , ���.E& U���� R

l�8c	 � ,"��b# 7- !-��- �� A�
 �> !�%�@ ��g-	 T��#6W 
�

 :�
 a>�t# � B���m,T��#6W ;�	 �	�b9��uA	�8> B�O�3# 

$8�	 B�8� ��g-	 !-��- �O ])[.�84> !�8�� �8>A� e	�O�83# 

;2G-�2# $m
�3# N��k !H��F#P�2"	 �- �8O 
� ;8�	 78- !8-�

 	�> ��#	
�DA"�8�b# 78- !8-��- ,n�*}n/}	�8> �A78- !8-��- 

��= B�� l�c	�}*'/}7- !-��- 
� !z-W ;�k �#W $�� !>

�O !��� !> a�b�# P�2"	 �	�b9 B�� l�c	A$m
�3# N��k �> 

*/}"��b# 7- !-��- 6	 ��32> ^�> !> ,$�	 B��> .

R;n;
 �
 �oo� �oo�� ��oo � 'E��oo�� ���oo.E& �1oo�: *

���	����,�16. * ��0�� J9K �  !" 

<	�4= !> T��#6W �
�# !�3y �� �O 
� 7- T35 ,>��6
	 A	�>

 78- $82M25 � ,�C	�4L� �22s9 � ,@�4/�
 e�Hd 
� ,��# o#�=

 �884�	�% ;288f _�88`.# �488� T8835 B�G�88�� 6	 �A�882"�9

�# ,@�4/�
 �SCHMIDT MODEL ZF2-12 �8� B��M�8�	 .

!8> 78- !-��- �O A	�> T��#6W A�2@ B6	�-	 A�tC TO�5 A	�>

 �	�8b9 !> � !�%�@ ��g-	 ,@�4/�
 !�3y �� A�
 !-�@	�� 
�I

�� �8O !�8c�% !8> � !�83y �8O A	�> !H9�# ~/�!8�2E� ���8= 

�� B�-	�C �4� T35 B�G��� 
� ����#.B�G�8�� ��`9	 !t�-

 T835 Q�8/2� 6	 78- ,8���C !82f�- j�� 
� �4� T35 �

$�	 B��> ,5�C �� A��4O	
 !> ��
�.!8-��- �O 6	 v��g# 
�

 7-�~���� 
� !5 �� $Hd 7- T35 A	�> ��= )'(;2G-�82# 

# B��� T��#6W ;�	 ����-,��� .

R;p;��
�(	�)����	�� _�`. J�K E� ��� F,�� *8F @ 

���	�� D� �1)�


 Y�p# oL� ���#�5 � ���> !y �O B�O�3# A	�>,@�4/� ;"�> �

B�� o2z39 7- 
� �8O !�83yA@�48/�
 ,	� B�8� l�8c 

"��b#,�-W oL� � ��b>	 !/���# ;8�	 6	 !8-�@	�� 
�I !> ��

f	�-,
	��H/z= A$�	 B�� .���z� 
� ����-A)�(�)*(

# B���,��� 

g;D����.E& U���� 3�.�� G _2� 

];T;� ���. 
����)S�oA 
�o�
E� * B��2�o�� �o@ �o" 

�� ����G(

P�2"	 ��32> !y �O $5
�3# �4O� o2z39 B<���C�8� 78- K8�

 78- !8-�> 
� ��8C ;8L�# ��8I ;���32> �> P�2"	 ;�	 
��f�

 $8�	 7- ,L2-�L# _	�C ��H�> 
� ,���	 o#�= .!8> �8#	 ;8�	

 Q83y !8> A
�845 P�82"	 �
�# 
� ?4�
 ,@�4/�
 
� _�`C

,# ��/2� $2�%�# r��	 !5 A
�I !> �
�C l�8c	 ?4�
 A��

$�	 A
�45 P�2"	 �d�# 
��# � ���45 
� B��.

A
�H�	 B�445 $�	�O o#�= K� ����/2� ;�	 
� $�2�f 
�

 �-W �d�# ��I T�	R%	 � P�2"	 ���45 Y=�> �(Kf)
� <���C�8�

��88� ,88# 788-])[.,�#�88=�O A�88F- !88>	
 ��88�45 ;88�	 !885

�88-	�9 ,88# �4m���8839���g�	 
 ,>�88�t#�d	 	�88H�> 
� _	�88C �

�8��> !�8�	� 7- ,@
�D ��I ����6	 � ��LF��	 � ,L2-�L# .;8�	

 ,@�48/�
 Y8�p# ��8b>	 �8> Q2��8/# 
�8I !8> � 
�y�- !> ���45

 {�8= _�8`C !> � $�	� �O	�C �d	 S�9 ;2f B�� o2L39

 �O� ,# 
	�E �2d�9 $F9 	
 Y�p# .���45 �> B��= $"�f ;�	 
�

 e���8�# �4�	�% K� �A
�45 P�2"	 �d�# P�82"	 
� R82- A
�8H�	

 78- <���C�8� 
� ��>�8�t# 
�8I !8> P�82"	 � �� �O	�C ��g�	

 �44m ,# e����# .$5
�83# N��8k $8"�f ;8�	 
� ;8�	 �>�4>

 ,L2-�L# _	�C !g2�- 
� � !�%�� T�	R%	 7- <���C�� 
� P�2"	

�>�� ,# ��H�> <W.

��8��6	 � ��zF�8�	 _	�8C ��8H�> � T�	R%	 R2- a2�F9 ;�	 
�

 - ��I !�%�� oz� �22s9 !�3y 
� 7����)�(!8> <	�89 ,# 	
 �

�O B
	��� B�44m ���4m T�-Aw8��] j8�� 
� B�� ��g�	 
�2� 

o#�= ��C !m �	� $H/- T3m $5
�3# T�	R%	 
�84m P�82"	 A

$�	 7- <���C�� 
� oz�)
.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
4.

24
.1

.2
3.

6 
] 

                             9 / 14

https://dorl.net/dor/20.1001.1.2251600.1384.24.1.23.6


��� ��� ������	
��
��� ������� ���
����� �0*�

,"��b# !�3y!�%�� oL� �22s9 !�3y 

J9Kq;��0�� J9K �  !" * �,�16. +,�@ *
 �
 ����	�� _�`. 
�6�� �	��>.J1) �
 

B�� l�c	 !�3y ,"��b# !�3y 

9KJr;�,�16. �1�: *
 ���� '�K J 9�" F,�� 
�6�� * J9K E� ���s"t�9���*���� '�7��
 H1� �� '�K XY5� *

];[;���������� a� ) *

,@�48/�
 �84�	�% �8-�
 
� 	
 ��.- ,�C	�4L� 
� A��H�> �34#

 ��m �g�/� ���> ��-W .
�8�%
 � P�82"	 
�8H= �2/# �d	 
� P�82"	 

�> r��9 ;2f ,@�48/�
 �84�	�% 
� ����# e�btE � e	R2�g9

 2= � ,�C	�4L� �> �-	�9 ,#���> !��	� �2d�9 7- S�.Q�8/2� 
�

 T835 Q�8/2� $82>�]�# � $2M25 ?4�
 ,@�4/�
)�8HE�b�# �

,@�4/�
 !��4O (�8> 78- �82"�9 � $8C	�4L� ,335 ��g�	 
�

 $8�	� �8O	�C ,�	R� !> �d	 <W ��I 
� �6^ ,#�� ,�C	�4L� .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
4.

24
.1

.2
3.

6 
] 

                            10 / 14

https://dorl.net/dor/20.1001.1.2251600.1384.24.1.23.6


��� ������	
��
��� ������� ���
����� �0*����

S*�$b;��1� *
 ���� ���
 U�� ��� u��" '�K �� � 'E���� ��� ��
�>.�,�16. �� �

��5�0 �� '�K XY5� *k/jc� E� �>w %
 

,"��b# !�3y 7- T35(cN) B�� l�c	 !�3y 7- T35(cN) 

;2G-�2# 
��/����/��

,�C	�4L� 

CV% 
��~/����/�

�T35 Q�/2� $2M25 � $2>�]�# 6	 �V4%�c P�82"	 
�H= �2/#

 	R82# � ,�C	�84L� �8> A���6 �d	 T35 Q�/2� 
� <W oL� �<

�
	� 7- S�2= .;28> 6	 P�2"	 
�H= �2/# oL� 
� �22s9 !-�@�O

 �A
�845 P�2"	 ���45 
� �2d�9 �> B��= �-	�9 ,# T35 A��L��]

 ���> �d�# R2- �2"�9 ��f 
� 7- 
� S�9 ��M- ,G-�Gy 
�.

!�83y �� $8"�f � oL8� 6	 B�8� !8�%�@ ����8`9 !> !��9 �>

 ,"��b# � B�� l�c	oz�)�(!8��9 �> �����8`9 !8L4�	 !8> 

�822s9 �8> B��8= ��-	 B�� !2�9 <�/L� ,���4@
R> �> B�� !�%�@

 l�8c	 Q�8/2� 
� \E�8- ���8.# Q2- $"�f !> Y�p# oL�

 B�8�� ����8`9 ;8�	 6	 R2- <W T�	R%	 � S�9��M- 
� �22s9 �B��

,# !�83y 
� ,@�48/�
 Y8�p# ���8`9 
� !5 A	 !-�@ !> ���

 !8> � Y8�p# ��8b>	 B�8� l�c	 Y8�p# 6	 <W v�8M9
	 _�8`C 

$�	 ��Ly�5 ,"��b# Q�/2� 
� B�� o2L39 .�!�83y ;8�	 
�

 !�83y �8> !8/���# 
� S�9 ��M- T�	R%	 �d	 
� ,@�4/�
 Y�p#

 ��8� ,8# B��� ,�.� !> ,"��b# .;8�	 
� S�89 ��8M- T�	R8%	

 e	�8822s9 �88V- 6	 788- $882M25 ��88H�> �8834# �88-	�9 ,88# $88"�f

 ���> <W S�2= � ,�C	�4L��-=�8�z2D �8��m �2d�9 �#	 ;�	 $�A

33m,@�4/�
 ,�8�-W ���C ;2f 
� S�9 <��> P�2"	 !��� �> 

��z��] ;2> 6	A$�	 T3m .

oL8� !8> ,8�gf ��8F" 6	 ,"��b# $"�f 
� ,@�4/�
 Y�p#

 
�88`9 oL88� o2t�88/# B�88=�E �88> ,88��� 
�88�y ��88O K88�

,# oL����)�(e
�c !> oL� ;�	 B�� l�c	 $"�f 
� �#	 �

2- K� $8�	 B�8#W 
� \E�- ���.# Q.$8"�f 
� !85 �8g-W 6	

 TU28D e
�8c !8> ,�8c	 S�9 $"�f !> !�f�# K� ,I��.#

 A	�> �6^ ,3U2D 
���3@ xD Q�	 B�� K��R- P�2"	 !��� !2"�	

 $8�	 ���5 ,I��.# oL� !> P�2"	 6	 ,�gf <�	� S�9 .x8D

 ��8M- P�82"	 
� �89 $f	
 S�9 B�� l�c	 $"�f 
� ,=�- !>

,# �45 .��	�8�# Q�/2� A	�> !5 ,>�9 <	R2# <��O $"�f ;�	 
�

 �$�	 6�2- �,���C P�2"	 !��� ���5 ,3�C $#���# NH� !>

 ��32> ��M-$�	� �O	�C P�2"	 <���� oC	� 
� A.!85 ,#�8G4O 

,335 A��L2D ��45 ,# ��M- 7- !-�> 
� ��b��� B�� B�	� S�9

 �2"	 �> ��C ,M4# �d	 ��g�	 A	�> A���5 $c�% 
� S�9 <��> P

$�	� �4O	�C ,#�� ,�C	�4L��- ��g�	� ,@�4/�
 Y�p#.��M- 

[�% e�F2k�9 !> !��9 �> R2- S�9 ���>��8�z2D �2d�89 AT83m 

@�4/�
,�>!��� ���C P�2"	 ,;8�	 !8m �8O� ,8# TO�m 	
 

�C	�4z� o#�=,�� �O	�C 7- ��32> .2k�9 �> B��=F[�% e��


�4m P�2"	 ��32> ���4mAy 
� z� !�%�� ��% �22s9 !�3,6	 �G�� 

�C	�84z� ��8H�> 
� Q8�# o#	�=,�8O	�C !�83y ;8�	 
� 78- 

������>)0.(

];Z;�.�7� ���

�8# �822s9 
� �d�8# � Q8�# o8#	�= 6	 ,8L� ,8�5 
�I !>�,G42

 
� B�9�5 P�2"	 6	 B�� B�2/�
 A��.- Q�/2� �?84�
 ,@�4/�
 


 Y8�p# 
� P�82"	 e���8�# 
��%
 
� �22s9 $8�	 ,@�48/�.
�

	�8O TL# �> B�� l�c	 ?4�
 ,@�4/�
 A����/2��T8L# 

�A
�H�	 o#�= K� <	�4= !>��832> ��8�4m � ,8�	�G�O !> �g4#

 �8# � B�8� <���� ,H-�� �t� 
� |E	� P�2"	�G42,��8H�> 78- 

#,�>��]�[.!�H"	 ;8�	 �8V- �8# !8�%�� oz8� �822s9 Q�8/2� 
�

�a2�F9 !z-W NH� !> 8#�= �28O 6	 P�82"	 ��8�45 
� A
�8H�	 o

,�- B��M��	 B�� {�= <W 
� ,@�4/�
 Y�p# oL� ��49 � ���

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
4.

24
.1

.2
3.

6 
] 

                            11 / 14

https://dorl.net/dor/20.1001.1.2251600.1384.24.1.23.6


��� ��� ������	
��
��� ������� ���
����� �0*�

;��8���# Q�8/2� ;8�	 
� ,@�4/�
 Y�p# v�M9
	 TO�5 �$�	

 �# T�	R%	 A	�> o2"��B�8� l�8c	 Q�/2� 
� A�2"�9 7- ,G42

 ����- a>�t#B�� :
	R@ $�	 ����8�)
(]�}.[!8�H"	 ���8�-

 �# e�3��#6W�3- ,G42 �8# P�82"	 !85 �O� ,# <�,�
� ��8��# 

e��HI�78- P�8C �8> B�8� l�8c	 78- 
� ^�> !> ��# ,�2# 

�-�8� ,8# B��� e
�- !> �� � �-
	�- ���� ,"��b# .�8#	 ;8�	

 	�8> 	
 A
�45 P�2"	 ���45A78- <���C�8� 
� ��832> $5
�83#

 Y8�p# v�8M9
	 TO�85 NH� !> ��f ;2= 
� ,"� �O� ,# <�3-

 	 ;�	 ,@�4/�
 �# P�2"	 !> � !��	�- 	
 A�d�# e����# P�2"�,

,"�I B���F# �>��9��-�8� ,8# o��H9 ��# ,�2# .;28�O !8>

 !-��- !> $H/- B�� l�c	 !-��- A�O�# v��g# ;2G-�2# $�=

 ��8�45 NH8� !8> B�� l�c	 !-��- 
� ,"� $�	 ��32> ��	��#

 6	 ��32> A�O�# A
�45 P�2"	�# B��� e
�- !> ���2�2# �-�� ,.


�#W <�#6WA�8# �d�# TO�m ��= R2- ��42G-�2# !/���# �G42,	


# <�3- B�� l�c	 7- 
�,�O� .A�82@
� � ��ztc	 T�	R%	

 �8# T�	R8%	 !8> �8-	�9 ,# R2- ��z��] �t� �> P�2"	 ��32>�G42,

�4m w�m.

];g;������� * �� a�"�3&

���� ����- !> !��9 �>)�(��8c	 $�=,$8C	�4L� <�8� �89 

B�� l�c	 7- 
� ;2G-�2# S�9 �� ,@�48/�
 Y�p# oL� �22s9

 <�� ��L��R- O� S�9 oz� ,,-�>�
 ��	��# $"�f 6	 $"�f !> 

A	 !-	���	 ���z� A)�(�)�($8�	]*[.o8���9 $8"�f ;8�	 
� 

�6^ ,3U2D ,�.� TO�5 o2"� !> ,���C P�2"	 
� S�9 ��M-

 �>�� ,# T�	R%	 ,O� S�9 A	�>.

�	R%	 �C	�4z� T,!8> <	�89 ,8# 	
 B�� l�c	 7- 
� S�9 

@�48/�
 �84�	�% ��8I 
� 7- T3m TO�m,�T8.> )�+�(�


���3@ TO�m ;24U�O S�89 ��8�=	 A	�> �6^ P�82"	 !8�^ !8> 

���C,-Y8�p# {�8= TO�8m 6	 ,8��- ��8C !8m �	� $H8/

@�4/�
,@�4/�
 !�3y 
� ,�-	 B�� l�c	 ]�[.

g;k;���-0� ,� ��
��0 �� /Q>. �
 i�'�K XY5� 

8O� S�9 oz� <�� ��z��R- $�= !>,l�8c	 !�83y 
� 78- 

	 !-	���	 S�9 oz� !> B��A)
�4�2�A(��32> ���4m ;24U�O �


�4m P�2"	 �9�d�# �A�O B
	��� w�m !>A
� B�8� ��g�	 
�2� 

$"�f ;�	 �O8# R2- 
�V�-	 !m !-�@ <��,�8> ;284U�O � $8%
 

�@ ����88`9 !88> !88��9 oz88� 
� 788- |88t�# 6	 B�88� !88�%)n(�

@��3%,|8�g9 oz8� � ��832> B�� l�c	 7- |t�# 
� P�2"	 

$�	 B�� ���V4# R2- ��-W .��H�> �> �d�# o#�= P�2"	 ���> |�g9

$�	 ��zF��	 !��� 6	 7- ,z2-�z# _�C .

g;l;�� ���)����	�� ��� (

B��8� e
�8c !> 7- T35 � ,@�4/�
 Y�p# {�= ;2> !t>	


�A
��8k �82] � $8>�d A�O ��#	
�D 6	 ,C�> PZf �> a>�8t# 

!"��b#)�(# <�3- ,�8> Q2��8/# ��8H9
	 ��#	
�8D �� ;�	 !m �O� 

�-
	� �G��z�]�.[

( )
( ) ( )∫

+

−
−⋅⋅⋅−

+
=

b

b 22
xt dp1xfNaxk

a-xl

lV )�(

;28b# �	�8G�-	 o8f � $8>�d �����# PZf � !"��b# ;�	 j/> �>

�m !"��b# [�%,!"��b# e
�c !> 
# oc�f ,��� .


(( ) k1bl 22 −−+c2V =

	 
� !m8��e^��8b# ;b,@�48/�
 Y8�p# {�8= �f(x) |>�89

,@�4/�
 Y�p# 
� P�2"	 |�6�9 ����f	 ,"�Gy�lY�p# v�M9
	 �

NT835 A�8�L��] �8�6 
� ��8��# P�82"	 o5 �	�b9 �Kt

q2" !�2/2��^	 ���#�a<	R2# 6	 Y8�p# ,�	�G�O !t�- P	�F-	 

e�`�.# A���= 
�F# A���	
�x!�c�% �w8y�m <�8�"	 w


 Y�p# 6	�@�4/,���= 
�F# 6	 A�p
��f ����f	�" w2q

�F- !> Y�p# 
�A!m�6 <W �� w8��8�z��] �A�8� � T83m 

��	�G�O !t�- 
� <W �G,�� ���> B�� |E	� V-2��A33m ,

Y�p# �> B�
	�$�	.

= !>@�48/�
 Y�p# {�= TO�m �G�� e
�H,8��
 �8O !8> ,

#,
 T83m e	�822s9 �-	�9�@�48/,�84�	�% ;28f
� 78- 
� 	
 

@�4/�
,B�	� TO�m 	 !m �@
�8D 7- TO�m ��C ;,��H-�8> 	
 

$�	� �O	�C.

oz� 
	���- 
�))(Y�p# {�= ;2> !t>	
,@�4/�
 T83m �

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
4.

24
.1

.2
3.

6 
] 

                            12 / 14

https://dorl.net/dor/20.1001.1.2251600.1384.24.1.23.6


��� ������	
��
��� ������� ���
����� �0*���u

7- T35 (mN) 

,@�4/�
 Y�p# {�= (mm) 

J9K x;����	�� _�`. y�) z	@ �� �� ��� D��  !" ��
�1� 

88��= $88"�f 
� 788-,B�88� l�88c	 !�883y 
� �a88��I 6	

��= 
� A
	Z@ !"��b#)
(# B���,��� .Y8�p# {�= e	�22s9

 �9 �Mc B���F# 
���2# ,{�% ��# �8O 
� 78- T3m � B��

e^��b# a>�t# !�f�#[�% $�	 B�� !H��F# .

�8d	 
� ,@�48/�
 e�8Hd T�	R8%	 !g2�- 
� � 7- T35 TO�5

 ��8� ,# B��� 
	���- ;�	 
� ,@�4/�
 Y�p# {�= TO�5 .
�

,��
 �O 6	 B��M��	 �> ,@�4/�
 Y�p# {�= TO�5 �d	�P�2"	 


� ��832> P�82"	 !8�^ {�8= 
� ����# A
�45 
� � 78- !8-�> 

B���F#Y�p# @�4/�
 ,!85 ,@�48/�
 Y8�p# � !8�%�@ A�8� 


� A��832> $8#���# � ��LF�8�	 $�	 S�9 <��> P�2"	 A��f

�>	�> e	�22s9 f 
� 7- T35 2
 ;�@�4/,��8�- �O	�C N/5 

o8>�E TO�85 ,@�4/�
 �4�	�% ��I 
� ,@
�D �	�b9 !g2�- 
� �

$%�� �O	�C ,���9.

4/�
 Y�p# {�= TO�m@�,oz8� �822s9 �8> a82�F9 ;8�	 
� 

���z8� !8m $8�	 !8�%�@ e
�8c B�� ��g-	A)�(�)*(!8>

 78- ;"�8> B6	�-	 � oz� � Y�p# {�= �> 	
 
�m ;�	 �d	 N29�9

 # <�3- B�� o2z39,O�4�.T�	R%	 � 7- T3m ;2G-�2# TO�m

�C	�4z�,���� e�=�I	 a>�t# <W )'(�G-�2> ��% �22s9 �2d�9 

B�� ��g-	��H�> �> A$�	 7- T3m .

k;� � �C �� �

�k�f a2�F9 
� oz8� 
� !8�%�@ ��8g-	 oz� �22s9 !> !��9 �>

��zt�]AbHI !m ��� T3m ��@�48/�
 Y8�p# oz� ,o2z839 

��> �O	�C �22s9 ;�	 6	 �d�# R2- B���_	�8C 
� �8�6 e	�22s9 

M2m,�822s9 !�3y !> $H/- !�%�� �22s9 $"�f 
� B�� �2"�9 7- 

-$�	 B�� oc�f !>�3# !�%�2 :

+z2-�z# _	�C ��H�>,oc�f 7- )��8I ��8��6	 � ��zF�8�	

@
�D,(

+�C	�4z� ��H�>,�C	�84z� ;24U�O � 7- S�2= �,78- B�8�- 

�2"�9A

+��H�> ��=A�#�G42,TO�m $�= !> !�%�� �22s9 $"�f 
� 7- 

@�4/�
 Y�p# v�M9
	,B�� o2z39 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
4.

24
.1

.2
3.

6 
] 

                            13 / 14

https://dorl.net/dor/20.1001.1.2251600.1384.24.1.23.6


��� ��� ������	
��
��� ������� ���
����� �0*�

+��H�>A� ,�C	�4L� �	R%	 T��# 
� S�9 ;2G-�2# 
�7-�82"�9

<W 
� S�9 ��M- T�	R%	 �

+T�	R%	 � <	R2# <�� ���V4# 7- |t�# 
� P�2"	 |�g9 oL� 

+�C	�4z� T�	R%	 � 7- T3m TO�m,@�48/�
 ;28f 
� <W ,

@�4/�
 e�Hd T�	R%	 �,

+@�4/�
 Y�p# {�= TO�m,<�� ��zy�m � oz� ��H�> �

B�� o2z39 7- ;"�> Qgf 

+T�	R%	kP�2"	 $m
�3# N��(Kf)�2"�9 7- <���C�� 
� A

'<�* �.�� 

1.compact spinning systems  
2.compact density 
3.tracer fiber technique 

 

/$��. 

1. El Mogazi,Y.E., “Cotton Fibre toYarn Manufacturing 
Technology (Chapter 9), ”PP.223-252, Cotton 
Incorporated, 2001.  

2. Stahlecker,P., "The Suessen EliTe Spinning System 
for Long and Short Staple Fibers", Spinnovation,
No. 12, PP.3-6, 1999. 

3. Stahlecker،F.، "Compact or Condensed Spinning: A 
market Niche or the Summite of Ring Spinning?" , 
Melliand EnglisH Edition, No. 3, PP. E29-E30, 2000.  

4. Stalder,H., "New Spinning Process Comforspin", 
Melliand English Edition, No. 3, PP.E26-E27, 2000. 

5. Olbrich, A., "The Air Com Tex 700 Condenser Ring 
Spinning Machine", Melliand English Edition,  
No. 30, PP.E27-E28, 2000. 

6. Stahlecker,P., "In Search for the Best Way to Spin 
Condensed Ring Yarns", Spinnovation, No. 13,  
PP. 8-11, 1999  

7. Fujino, K., Uno, M. Shiomi, A., Yanagawa,Y. and 
Kitada, F., "A Study on the Twist Irregularity of 
Yarns Spun on the Ring Spinning Frame", Journal of 
the Textile Machinery Society of Japan,Vol. 8, 
No. 3, 1962(Eng.Edition). 

8. Hearle, J.W.S. , Grossberg, P. and Backer,S., 
"Structural Mechanics of Fibers, Yarns and Fabric, 
Chapter 2, One dimensional structures yarn 
geometry", PP.148-162, John Wiley Publication, 
New York, 1969. 

9. Rohlena, V., "Open-End Spinning  (Chapter 8, 
Geometric and mechanical properties of open-end 
yarn by : Kasparek،J )", Elsevier Scientific 
Publishing Company, New York, 1974 

10. Klein,W., "Manual of Textile Technology (Vol. 4,  A 
practical guide to ring spinning)", The Textile 
Institute, 1987.  

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
4.

24
.1

.2
3.

6 
] 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://dorl.net/dor/20.1001.1.2251600.1384.24.1.23.6
http://www.tcpdf.org

