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Proposal of Tennis Ball Recycling and R & D of High Quality “ECO Ball” 

 
>?� @ABCDEFGHI$J�KLD/
��I$J�MND/
��I$ 
� OPQRDSTU)*�V�I$WXYZDEFGHI$[@\]DEFGHI 

 
                 Yoshihiko KAWAZOE, Saitama Institute of Technology, 1690 Fusaiji, Fukaya-si, Saitama 
                 Kenji OKIMOTO, Sanai Ltd., 1-34-7 Furuichi, Asaminami-ku, Hiroshima  
                 Keiko OKIMOTO, Sanai Ltd. 
                 Taizou MINAMINI, Chiba Tennis Association, 2-1-16-1 Shimizuguchi, Shirai-si, Chiba 
                 Kouta SHIMAMURA, Saitama Institute of Technology 
                 Masamichi NAKAGAWA, Saitama Institute of Technology 
 

  This paper discussed the proposal of tennis ball recycling required by environmental problem and introduced 
research and development of high quality recycled ball named “ECO Ball”. Furthermore, it showed the effect of felt 
called Melton on the spin behavior and the ball control by comparison between a tennis ball and a smooth surface ball 
without felt. It also discussed the characteristics of used balls with variety of felt composed of wool and nylon and its 
relation to the variety of court surfaces. 
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Fig.1 Reuse of the used tennis ball for the leg of the chair or a 

desk as a cushion at elementary and junior high schools 
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Fig.2 Tennis ball (right) and a smooth surface ball without felt 

(left). 
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       Fig.3 Top-Spin performance of a pro tennis player with a tennis ball. There does not seem to be ball vibrations after impact . 
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     Fig.4 Top-Spin performance of a pro tennis player with a smooth surface ball without felt. There seems to be ball vibrations after impact. 
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(a) Ball spin rate �    (b) Post-impact ball velocity VB   (c) Contact time TC   �
Fig.5 Top-Spin performance of a pro tennis player vs. tennis ball and smooth surface ball without felt with average and standard errors. 
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� � � 0.000 s           0.066 s            0.132 s� � � � � � � �  0.198 s            0.264 s          0.330 s  

(a) Tennis ball with felt hit by top spin, 5th trial, No.23#33 �

37 38 39 40 41 42
� � � � 0.000 s    � � � �     0.033 s          �   0.067 s  � � � � � � � � � 0.100 s              0.133 s     � � � � � � � � � � 0.167 s  

(b) Smooth surface ball without felt hit by top spin, 5th trial, No.37#42 
Fig.6 Top-Spin ball behaviors by a pro tennis player with tennis ball and with smooth surface ball 
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 Fig.7 Spin Behavior of tennis ball and smooth surface ball without felt by flow visualization. Ball velocity: 30m/�, Spin rate: 3500rpm (Top 
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   Fig.8 Development of ECOball that utilize used balls. 
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Fig.9 How a Eco Ball is made from a used ball  
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 Fig.10 Ball bounce testing on the tennis court 
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� � � � � � � � � � �   Fig.11 Practice test on eco balls that utilize used balls. 
�

  �10^$)*�¯�

c-ñ=�t-)�
$�11^
ÔÆaÚêm+�,ÊË-����c��$ù[)*�+

�,2-��-ANc�m|���-,�,-�AaV~�m

-^���s{l$���aÚêmÆàÆ�}c�sÀ-

�A�-��¥�`z��-��s)��2s��®c�

m|�

��� ������ �!"�#��

� ��)*�V����\�ÃÄ���c�<:ÃÄ7ª

2W�¥��2�ÙdËD3R= Reduce, Reuse, RecycleIl
�`�wzÚ�$STU)*�V��}o�¶+�,6n

o¥�`z{Ù|2ºLl$c�a�3Ù»®s����

a»�$ºwüc-»®s!������z{Ù6nol

���s�$�:;cµ¶�Ù}o�¶+�,¥67�Ù

®¯+�,-�o���l��vwz{m�#�| 

�

� $�� %&����	
����'�()*+�,-�

� S2
À¤3z-
�ÄÄ½�Å�l}o�z{m¯�

�.�¬�
2�7wm��{¬�
D�
.
g�Il$

ºwüc»��^m³a.�s�É
lg�wm2{®º

2l;�as�z{m(7)-(19)|�

��
¨$N �
$[R$��sÀ-,sm�As)*�

+�,-��2}o�-��-�&l:;vwz{méÒê|

p�¦��¡�-¸æ¢£-+�,a²{z$«Õ)*�¥¤

D���I-~~ar¥�)�
-6a$�	
a»�)*�

¯�
aÁØ?¦`§9v�ÙD}c)�
I�a$�-}

oà-�ITF )�
¥6m¨�z{m|�©©^$}c)�

�-+�,c��$5ý-¸Þý^�0.34 g # 0.94 g c�
�$�11-À-º®,
D¼½I-5ý^ 0.22 g $+�



- 446 - 

,-¢£a»�z^$º-bV-4,5ª«�-º»,
lÑ
~wmbV��m| 
� }o+�,^ñ=�tl3�smº2$}o+�,^Ì

�l!¡¤mº2$}o+�,^ 1 g Bm¬�smº2$
�_ aÜ�z{m�+�,-�ý$ß­$ñ=�tl,

smº2$�_p�¦�c�� a»�z,smº2$®

¨òa»�zñ=�tl,smº2$+�,^�ªàc^

s{º2$+�,^Ä½�[a��¤mº2$+�,-§



�^100�
e³��2�z5�
eBm,smº2$
ñ=�^ ³�Ï�Ù�t$}oÈ#$"ma¯°¤mº

2$sÀ-±²³{Ô´µ¶¥���z{m| 
� ºw�-µ¶^$�Á#�èa|�Ù»®a$º»,
·

�D¾¿I+�,-�
È�
�-ÊËa^+�,-ÍU

ÎËl��w$�É
ýlef�ÒØ�Ù!¸�$ÚÛ+ �e

f�¸Á�ÙÝ{2{®�4+�,2º»,
·�+�,2-

¸{³��º»,
-���l»�]¹c�m|�

� 67+�,-��¥�ITF ,�,-�AaV~�m-^
º»c�ml$º»,
-¢£¥¼
¼�$+�,-ú�

-UJ¥a½a�`mº2a»�$Ä½�aÚêmÆàÆ

�}c�sÀa²{z¾¿ù[vwz{mOZ+�, 


-��¥Ô¾¤m�����m³��ws{|��-±²

³{:;)��c�m|�
 

 
FIg.11 A ball next to 0.22 grams of fuzz. Some balls lost four to 

five times that much fuzz. (Courtesy of Rod Cross and 
Crawford Lindsey(3)) 
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