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Racket performance associated with revolution of string for spin generation 
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   The previous paper of the authors made clear the mechanism of top-spin performance in tennis and its improvement by 
lubrication of strings according to the high speed video analysis. As the main strings stretch and slide side ways more, the ball is 
given more spin due to restoring force parallel to the string face when the main strings spring back and the ball is released from the 
strings. Since the notches of strings decrease spin rate, the lubricant materials are effective to the notched strings and the spin rate of 
newly strung tennis racket without notches is much larger than that of used racket with notches. Furthermore, it showed that the 
more spin results in the reduction of shock vibrations of the wrist joint during impact. There are several strings now on the market 
that are designed explicitly to take advantage of the slippery string mechanism for top spin improvement. This paper showed the spin 
behavior of the ball and the revolutionary flat strings during oblique impact in the laboratory by the high speed video analysis and 
recognized that flat strings are more slippery and generate more spin than the conventional strings. 
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� Fig.1 Used Gut with notches at the intersections. 
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� � � � � � � � � � � � � � � � � � � � RST� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � RUT 
Fig.2� A tennis ball coming into contact with the strings of an ordinary racket (left) and a racket to which lubricant has been applied 

(right). The lengthwise strings show more lateral slide with lubricant than without. 
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 � � � (a) Ball spin rate �        (b) Contact time TC    (c) Post-impact ball velocity VB  

  
� � Fig.3 Spin performance vs. string conditions with average and standard error. 
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� �  (a) Ball spin rate �   � �    (b) Post-impact ball velocity VB   � � � � (c) Contact time TC   
             Fig.4� Top-Spin performance of a pro tennis player vs. new and used natural gut with average and standard errors. 
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� � � � Fig.5 String bed of tennis racket 
 

       
           (a)               (b) 
Fig.6 Illustrated cross section of revolutionary flat string  

(Gosen FG) compared to the conventional string (Gosen 
OG). 

(a) Conventional string (Gosen OG): Gauge diameter 1.30#
1.33mm 

(b) Revolutionary flat string (Gosen FG): longer axis 1.43 mm, 
short axis 1.00 mm 
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Fig.7 Movement of revolutionary flat strings during oblique impact (Ball incident from right to left)  
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(a) Conventional string (Gosen OG)   

    
� � �  51                  41                   31                  21                 11    

(b) Revolutionary flat string (Gosen FG) 
 

(a) Conventional string (Gosen OG)   

    
         101                 91                  81          � �      71                 61  

(b) Revolutionary flat string (Gosen FG) 
 

(a) Conventional string (Gosen OG)   

    
       151                  141               131                 121                 111  

(b) Revolutionary flat string (Gosen FG) 
Fig.8 Comparison of movement between conventional strings and revolutionary flat strings during oblique impact 

 (Ball incident from right to left)  
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 (a) Conventional string (Gosen OG)   
� � � � � � � � � � � � � � � � � � � � � � � � � � � i� � (Ball incident from right to left) 

� �

� � � � � � 101� � � � � � � � � � � � � � 71� � � � � � � � � � � � � 51� �   
(b) Revolutionary flat string (Gosen FG) 

 
Fig.9 Precise comparison of movement between conventional strings and revolutionary flat strings during oblique impact 
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 1 
(a) Conventional string (Gosen OG)      (b) Revolutionary flat string (Gosen FG)  

 

101 
(a) Conventional string (Gosen OG)     (b) Revolutionary flat string (Gosen FG)  

 

 201 
(a) Conventional string (Gosen OG)    (b) Revolutionary flat string (Gosen FG)  

 

 301 
(a) Conventional string (Gosen OG)     (b) Revolutionary flat string (Gosen FG)  

 

 479 
(a) Conventional string (Gosen OG)    (b) Revolutionary flat string (Gosen FG)   

  
Fig.10 Comparison of ball spin movement during oblique impact (Ball incident from backward to front)  
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       Fig.11 Comparison of ball spin movement during oblique impact (Ball incident from backward to front) 

     (a) Conventional string (Gosen OG), (b) Revolutionary flat string (Gosen FG)  (view from top to down) 
 
 


