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 ����� ���	
�  
  

 ������  
  

 #"�# 345 �" 6�78 �� ��� 9:; 6	8 ��:4� <=�!�> �*?@ "# �7A -8�� 
 B	� <=�	C7, .3,  D�5 !� �,�E �&	� $F���� 6�78 "# 9
'&B.J 
 T,J 

G��HI� $":@ J�K�5� ���:5�" �� ��� 3�I" "�L,��!�"�8 
 M���"� 
 3�I��  :5�; 1� �>.  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
 
 
 
  

�	�
�  ����  

A  N�/�T.J.) Tripod (  

B  -L���=�# 	Q��#  

C  ��:4�  

D  �7A -8��  

E  N�/�B.J.) Birfield (  

F  <=�	C7,  
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 �����  
  

 ������� ���� ������  
  

�	�
�  �	������� ������  ��  

�� +"��� +!�,B	� -8  R  0.008 mm ( 0in) 

B	� <�	C7, ��	� 3, D
	; "
��ST  R  0.196 kgm ( 1.96 
Nm;0.131 ft.Ibs) 

 �?, -�@
 )U��� ( 	�T#	TR.J )  ��B.J. (-� �" :�:=,  2.9 mm (0.114 in) - V��W� "�H,� �#	� !�, 9!�:5�  

)MB991561(   �?, -�@
 ) X"H, ( 	�T#	TR.J-� �"  :�:=,  3.2 mm (0.125 in)  - 

 	�T#	T �?, -T#"�0 ��� Y	&R.J )  ��B.J. (  2.4-2.8 mm 
(0.094-0.11 in)   - 

 	�T#	T ��, 37��IR.J.)  ��B.J. ) (X"H, 	�@ �*�  	� ( N�/� 3���8 378 
R.J. )  ��B.J. (  0.1-1.55 mm 
(0.003-0.61 in) - 

 
 ��
�� ������  

  

�	�
�   ������  

 B	� <=�	C7,  

       D�5  

       ) N0�# 	�@ * -A"�0 	�@(I.D * O.D   

  

 3/�# "
# )3�
�! 6�*�  +� (  

)In 1.574*   3.149 ( mm 40 * 80 

 6�78  

 J���� D�5      

 -A"�0            

-70�#            

  

  
RJ 

  

TJ 
 J�(  

    RH 
    LR   

 
703 mm (27.677) 

 

380 mm ( 14.96 in) 
 #"�:5����  

 	�T#	T J�(      
    RH 
    LR   

  

 
95 mm (3.74 in) ± 2 mm (0.078 in) 

 

86 mm (3.385 in) ± 2 mm (0.078 in) 
 

 �	�! "��# 
  

�	�
�  "��# ������  	����  

  	�T#	T N0�# [�	TT.J.  [�	T )��� (  100 g ( 3.528 oz , 1 N)  

 	�T#	T N0�# [�	TR.J. )  ��B.J.(   [�	T )���(  125 g ( 4.41 oz , 1.25 N)   
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 ���� ��������  
  

 	�$��  
  

	�$��  �%& '	��(  )��  ���	�!  

  

MB990767  30�; 
# 9:5"�:\45   -8�� ��;�:\45 �,�E  

  

MB991113 or 
 MB990635 

 UC����!�,   

•  
 ����8 �C( UC�� �#"
]"#

 ��:4� 

•  
 ���	I N�� UC�� �#"
]"#

 ��:4�  

  

MB990241 -S� 6�78   6�78 �#	� 9#��8  

  

MB991056 or 
MB991355 

 ��:4� +
!�, 3���
   -8�� �#	� 9#��8  

  

MB990998 
��!�, �!�A 
   

 �7A -8��  

• -8�� �#! �A �� �#	� 9#��8 

• B	� <=�	C7, �@�� +"�:\45  

  

MB990810 G� -��8  
 -70�# [=� �:�S� �
	�,  

 B	� <=�	C7, ) -A"�0 �*� (  

  



   �� ���� 26 
 ���� ����� / 4 

  

  

  

	�$��  �%& '	��(  )��  ���	�!  

  

MB990925 
� 
 <=�	C7, �! �A "�H,� +	

 :*5 3���  

 B	� <=�	C7, �#	� 9#��8  
MB990932 
MB990938 

  

MB990883  <=�	C7, �!�A "�H,�  K& <=�	C7, �#! �A  

  

MB991045 
A-MB991050 

��!�, M�, �!�A 
   

 B	� <=�	C7, �!�A  

 "�H,� �, 3�MB990883  

-� 9#�/��� #�;  

  

MB991387 ��!�, M�, �! �A 
   �A -A"�0 :*5 3��� �!  

  

MB990685  	�� ^"��  
9!�:5�  "
��ST +	�T  

 B	� <�	C7, ��	� D
	;  

 

MB990326 
9!�:5� ����  "
��ST +	�T  

 B	� <�	C7, ��	� D
	;  

9!�:5�  "
��ST +	�T  

 B	� <�	C7, ��	� D
	;  
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	�$��  �%& '	��(  )��  ���	�!  

  

MB991389  M�, �#"
]"# 3��8  �#! �A -70�# :*5 3���  

  

MB991618  -8�� _�8 �#	� !�, "�H,�   -8�� _�8 �#	� !�,  

  

MB991561  	�T#	T �?, �#	SI "�H,�   	�T#	T ��?, 
 �#	SI  

��� ����� 	�
��  O.D )  ��
� ���(  

MB990926  39 mm (1.535 in)   

MB990927 45 mm (1.771 in) 

MB990928 49.5 mm (1.948 in) 

MB990929 51 mm (2.007 in) 

MB990930 54 mm (2.125 in) 

MB990931 57 mm (2.244 in) 
  

A 

MB990932 32 mm (1.259 in) 

MB990933  63 mm (2.499 in)   

MB990934 67.5 mm (2.675 in) 

MB990935 71.5 mm (2.814 in) 

MB990936 75.5 mm (2.972 in) 

  

A 

MB990937 79 mm (3.11 in) 

B MB990938  -  

  

C MB990939 - 
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���  ����  
  

*��  +���& ����  
  

*��  ,�- .%��/0� ����  
  

  

*�� 1���  *�� �2����� 10�  *�� 3&	  

 ��� 9:; 10 6�78  

N�/� 9#	� 	�T 6�78 +�>  :5�  

#"�# 	�T B	� <=�	C7,  

 :�=� �����  

-� `	( U� 3, ���	I :S�  :5"�# �& ���	I 
 �7A ��7��   GW, 3,1.8 9
	T 33A �   
ID WCH33ATSHOT000  

 GW, "# 
1.8 9
	T 34   
ID WCH034TSHOT002 

 :�=� D�A"  

 N�/� ��;�# 	�T �� ��;�# +!�, � -T:�a�� -T:�*0

 6�78  

 B	� <=�	C7, ��;�# 	�T �� ��;�# +!�, � -T:�a��

 -8�� 
 6�78 +"�0 "�H> -7;  

 N�?5�	/�# �*� 9:5# 3, �C?5 6�78 +"�0 "�H> -7; 

�=� ����� :  

 ���	I �� 
 �7A ��7�� -,�	0   GW, 3,1.8 9
	T � 33A   
ID WCH33ATSHOT000 

 GW, �� 
1.8 9
	T � 34  
ID WCH034SHOT002 

 :�=� D�A"  

 ���	I U7�,	bShimmy���   

#"�# M���"� ���	I U7�,	b  

-I�%� +�:�  

 B	� �#�C5 [5F�,   GW, 3,1.8 9
	T 31   
ID WCH031TSHOT002  

:�=� D�A"   

 *��   *�� 45��   10� *��  

 �:; 9	/� 9	/�  
 G0	� -4=>�*> �5 N��# 3,[=�3*��� 
 <=�	C7,   �>

-� #�c�� #�;  

 �#	� 3���8  

 [=� ��"
# 3� -�@
3*��� d���  :;�C5 �0��=L� �>

#�c��-�  #�;  

 <=�	C7, "�, �#�, :� !� G�,  

<=�	C7, �#�, �/� :� !� G�,  

 <=�	C7, :�/� 	*& �:; )�*�  

� ��=��5 <=�	C7, �#	� "��  

 �#"�0 ^	�  
3*��� �� <=�	C7, 3?/@ �#"�0 ^	� �� -T:�	8 � �>   �#	� "��� e@�� <=�	C7, �#"�0 3,	%  

 )GL� �� �#! 3,	% Nf� (  

 -b�# �� U� #�c��  

, -�@
[=� 6�*� d��� � #�; J�*&� #��! "� <=�	C7, 

3*��� 
 -� 9#	SI �> -� 9:=� �� 
 :5�; :5�;.  

� !� G�, �#	� �/� <=�	C7, : )3��
� "�, (  

-� J�*&� <=�	C7, 3, :� !� G�, "�,  #�;  

 -�@
 <=�	C7, 3, :� !� G�, M���"� J�*&�

-*5 "�� :=� .  

 ) �� 
 9:=S� �, NK5 
 N*� e@�� (...  

`�L; �� -T:�	, #�c��  

3*��� +�A 3, �>-� � <=�	C7, [=� "# �:��7b   #Hg�

-� ��] d��� ���	,�=, :=�,.  

#�C*� G�, �#	� �/� <=�	C7, "# [�	T 

 <=�	C7, :� !� )3��
� "�,(  

 3��� -,�	0 <=�	C7, 3, :� !� G�, "�, J�*&�

:*5  
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� $�%&' �(�
�  

  

  

  

  

���� ����� !"���   
  

 ,�- �6
� �	
7� �8�� +��! 9-  

1 .  :�=� "�\� �" �] 1�� U� �, :�=� 9#��8 �" H�	� ":=7�� .  

2 . :�=� 9#��8 �7A -8�� +
" !� �" B	� U?�#.  

3 . 9!�:5� �&�� U� NL; �C(  �, 
 :�=� "��� +	�T -8�� �#�# ��	�

9!�:5� �" �] +"��� +#�, -��( �\A "# :�=� +	�T .  

 �� :0.008 mm  

  

  

 �6
� :�6 ;�
��  

1 .  -C��=� N�� "# �" �] 1�� U� �, 
 :�=� 9#��8 �" H�	� ":=7��

 :�=� "�\� 
 :�:=C,.  

2 .:�=� 9#��8 �" H�	� U?�# .  

3 . _�8 V��W� "�H,� !� 9#�/��� �, :�=� !�, �" -8�� +�> .  

  

  

  

 *��   *�� 45��   *�� 10�  

  -T#��]  

 -A"�0 $�"h �:�C?� 	E� 	, -T:�a�� 
 -T:�# ��]

 +��	T 3c��5 "# 
 �\5] �#	� ��	� �/� 
 d��� 3,

#�c�� $���@ ��, #��!-�  #�;.  

 <=�	C7, 3, 9:; J�*&� �� :� !� G�, M���"�

 3i5] !� 	�b [�	T !� 9#�/��� 9:; 3����

��� .  

[�	T �#�C5 -I��  

 -T#"�0 � -T#! <5!  -� 	>�j <=�	C7, k7�W� d��� "# #�;.  

 9:; 3���� 3i5] !� 	�b [L,	�T !� 9#�/���

��� .  

 :*5 3��� -,�	0  

 <=�	C7, "# �,�(" �� �] #�A
  

 -T:�a��  ��� 9:; #�c�� ^�L��� 	E� 	, d��� -T:�a��.  

 [�	T �#�C5 -I��  

 -A"�0 #��� #�A
  

 �,�(" 	E� 	, -T#"�0 �� -T#! <5!  

 9:; 3���� 3i5] !� 	�b [�	T !� 9#�/���

���.  

 :*5 3��� -,�	0  

 <5" 	��g�  

-� #�c�� �] �:; :��I 	E� 	, [�	T <5" 	��g�  
 #�;

 $�"h �:�C?� l&�,35�# <5" -� d��� 3, �> #�; 3, 
 

9�\@ <5" -� 	>�j -5��b"� �� 
 	�� +� #�;.  

 9:; 3���� 3i5] !� 	�b [L,	�T !� 9#�/���

��� .  

 [L,	�T �#�C5 -I��  

 :*5 3��� -,�	0  

 <=�	C7, :� !� G�, �#�, �/� )3��
� "�, (  

 <=�	C7, 3, 9:; J�*&� "�, �#�, :� !� G�,  

 

 



   �� ���� 26 
 )
* �+' / 8 

  

  

  

4 . _�8 ��?, +�	, 9	\� !� � -8�� :�:A +�> � 9#�/��� B	� +�> :�=

_�8 :�;�, @�	� :=�C5 ��] -8�� 
 �>.   

  

  

  

  

  

  

  

  

  

 #�$ �%��  

  

 +��! 	�
� < '���6  
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 �
����  

)1 ( �� ���� �
������ ��ABS ��� ��!"# $
��
� %��� ���
� &���� '  )*+�# ( �",� ������ �-$� .
/�� �� 01 2
!� 3�� ' .  

)2 ( �� ���� �
������ ��ABS ��
� ��#�5 ��� 	�� ���# �
���6�� ���
� &���� 2�75 0��8 ���# � 	�
�5 9�; ' R.J. )  
$B.J. (

�"�<� &�#1 .  

 *�=+ :  

 :   ��� 	�
>�#� �$
<� ?����� �8 6
/��.  

  

 +��! '���6 =����  

  
1 .  ��� ��� �	
 ���� > �� ���� ���	�
�� �
ABS<  

  2 .  ���� ����� ������  

  3 .   ���� ���
   

  4 .  ��!"#  

  5 .  $��% &���  

•  '�(�# ) �*� ( '
�,� ��� 	 -���% /*0 ) 12� ��1.8 &	�3 4 33A 4 ID WCH33ASSY022 	 ID 

WCH33ASASSY023���5 6���  (  

  6 .  '�(�# ) �*� ( -���% /*0  

  7 .  ��!"#  

  8 .  '�(�# )�*� ( 7���8 ��� ���9:#  

  9 . ��% $  

  10 .  ��� ��8 ��5 '�(�# &��� 	 ;�%  

  11 .  =�? 	 @%��  

T1 : 9.0 ± 1.0 kgf.m 

T2:  9.0 - 11.0 kgf.m   

T3 : 2.5 ± 0.5 kgf.m 

T4 : 21.6 - 25.5 kgf.m 

T5 : 1.9 - 3.1 kgf.m 

 
 ���� &���% ��'(  

  

 ���6 ��"7�# �+���� 0��8 	�
�5   
  

#��8 3� �" H�	� ":=7�� 3&�*c�9#	� 9  -C��=� N�� 3, 1�� �, :��

:�:=C,.  

  2�75 �# 	��� 0��8 @
�    
  

:�=� !�, �" 6�78 	� 9	\� V��W� "�H,� !� 9#�/��� �,.  

  

  

  

 



   �� ���� 26 
 )
* �+' /10  

  

  

  

 ?���6 @/� 9/�� +��! ��A /+���& =�� ��C���  

  

 ������  

)1 (��	�
� ��	 � ���� ����� �� ������� �� ��� �� ���� �� 

 ���� . ) ��� ��� !"�� �#� �� �� �$ # ���� �% �� ��	 &'�

���*
 .  

)2 ( +��� �� �� �, �-��"� /��0 �- 1�� !- &��, �� ���� �����

��% ���2�34 �$ ������ # .  
  

 +��! 	�
� ��D�  

�!� 9 2�75 �# 	���   

1 .  :�># "�	@ ��=� �\A "# �" 	;�
 3� :�=� �@#.   

2 .  1L�� 
 :�:=C, �" 6�78 	� 9	\� V��W� "�H,� !� 9#�/��� �,

:�=� .  

  

 ������  

��	 5*�-� �� �"6  �-�% +78 � ���� 9�� :;�� �� <�3= �� ��>

�%�"
 ��� ?�@ A�-�"3� �#� 5� .  
  

 ��	��  

• 	, �" H�	� U?�# 
 �7A -8�� 6�*� d��� �� -T:�a�� +�

 :�=� U� -T#��] �� 
 �#	� 3���8 . 

•  -T:�a�� +�	, �" +"�0 "�H> �� 
 ��;�# ^	� +�	, �" B	� -8��

:�=� U� . 

• :;�, 9:�:5 ��] :�=� U� �" :*5 3��� . 

• :;�, 3�;�:5 ^	� 3� :�=� U� �" ��# <� . 

• :;�C5 ��	0 :�=� U� �" <=�	C7, . 
  

EA
� :  

7, -A"�0 [=� +	�T"# 	T� -70�# G=� �� ��:4� 
 <=�	C

 �" 9:�# ��] $���@ �� <=�	C7, � :=�?> N; � -8�� 
 <=�	C7,

:�=� �����.  

1���  F�(  

A 9	\�  

B UC��  

C 1��  

1���  F�(  

A  	;�
  

T1 21.6 – 25.5 kgf.m  
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* �+'  

  

 #�$ �%��  
  

 +��! 1G� < 8�� 
 
 
 
 
 
 
 
 
 
 
  

  

  

  

  

  

 
 
  

  

 
  

  

 [L,	�T : ��� 9:; nWS� �] D�5 �� "��5 �, 3� -��*�� [L,	�T .  

 ��'& :  

��� :��C5 o�#:c� 3� -����@   :5�; 9#�/ 

 +��! '���6 =����   9�!� A����  

   1 .  @��#
 ��: ��5    7 .  =�?  

  2 .   @%��  
  

5 .  ��� A���*��  

  3 .   ��3
�3  )�BCD  (    4 .  @?��� ���  

  4 .  @?��� ���  
  

6 .  @���� ��: ��5  

  5 .  ��� A���*��    3 .  E�%�
 �BCD ) ��3
�3 (  

  2 . @%��    6 .   @���� ��: ��5  

 
•  ��� =5�F 6	�" �	�9G3 7
�5 �� 

  7 .   =�?  
  

•  @%�� ���B� �H�� 7
�5 �� 
   

  
1I @��#
 ��: ��5    

  

  

  

 



   �� ���� 26 
 )
* �+' /12  

  

  

 �)* #�$ �%��  
  

 +��! 8�� ��D�  
  

  5�6 0��8 	�
�5  
  

 ������  

���� �
 �� ?�@ A�-�"3� 5B�C> � ���� ����= �� D=�, D�6# .  
  

  

 0��8 	�
�5 B�C D"$�<7�   

1 .  G� -��8 ^�5 3� +"�( 3, :�=� 9"�8 3�K5 
# "# �" :*5 3���

#	�4, �" <=�	C7, -70�# [=� :5���,.   
  

  

  

  
  

2 . � G� [��8 p��� �" B	� <=�	C7, -70�# [=� -8�� +
" !

:�=� 9#��8 �7A .  

  

 ������  

�� D3E�� ���� ����= F6��
 D=�, ��%�� G6�� � D=�, �#� ���.  

  

3 .  <=�	C7, +
" :�#�, 9#	� 9#��8 -8�� +
" !� 3� �" -70�# [=�

 �" <=�	C7, �G� <=�	C7, !� 9#�/��� �, [Q� 
 :�=� "��� B	�

 9#��8:�=�.  

  

1���  F�(  

A  :�=� !�, �" 9	\�  

1���  F�(  

A   <=�	C7, -70�# [=�  

B   -A"�0 :*5 3��� 

1���  F�(  

A   <=�	C7, -70�# [=�  

1���  F�(  

A    -70�# [=�  
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 ?�G� ��D� )+��! 3�A  (  
  

   B�C D"$�<7� 0��8 ���#   
  

1 . :�=� 	8 [�	T �, �" B	� <=�	C7,.  

2 .  H�5 
 ��:4� +
" <=�	C7, N�� 3, [�	T ^!�5 3�F U�

<=�	C7, :�5H, �A �".  

3 . H, �A �" <=�	C7, � V��W� "�H,� !� 9#�/��� �,:�5 .  
  

 �
����  

 �
EF 2�5 
� �� 01 ��
� G"8 �$
� D"$�<7� 0�@ 
� %���

����.  

  

  ��
� ��� �#
8 0��8 ���#    
  

1 .  V��W� "�H,� !� 9#�/��� �, )�!�A :*5 3��� ( "# �" :*5 3��� �

 ��:4� )-8�� �*� ( �, :*5 3��� 3� +"�( 3, :�5H, �A

#�; ��� 1> ��:4� .  

2 . 3C� 3, �� +�>-� 6�*� -8�� �, 3� -���� 
 :*5 3�  :,��

:�5H, [�	T.  

  

  

  
  

 ,�- .%��/0� JK�- E� L<�( 	<���# +��! 9-) 	��

E�2<� / ( �6
� 	
7� �8�� +��! 9-  

1 .  V��W� "�H,� !� 9#�/��� �,:�:=C, ��:4� +
" �" -8�� � .  

2 .  "
��ST �� �" V��W� "�H,� 9	\�21.6 – 25.5 kgf.m �/� 

:�=� .  

3 . :=�S=, M#�0 +�A 	� <=�	C7, �� :�5�0	i, �" -8��.  

  

1���  F�(  

A _�8   

T1  :�=� �/� �" 9	\� � _�8 ��;�# 345 �,  
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�� )
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4 .  B	� <=�	C7, ��	� 3, D
	; "
��ST) ��	� 3, D
	; "
��ST

-8�� (9!�:5� 	�� ^"�� p��� �" :�=� +	�T.  

 �� :0.196 kgf.m ��C� �-   

5  . T 3, :;�, 9:; 3�/T !�c� :� "# :��, ��	� 3, D
	; "
��S

 <=�	C7, G0	� e@�� :��C5 � 	4�# $"�C&6�?�� 3� #�; 

��� �/�  .  
  

  

  

  

  

  

  

  

6 . 9!�:5� �" -8�� +"��� +!�,  "# 3� #�; nWS� �� :�=� +	�T

 35 �� ��� 9:; nWS� :� .  

 �� :0.008 kgf.m   

7 .  "
��ST 3, �" 9	\� -�@
 	T�21.6-25.5 kgf.m �/� 

9#	� 1��. !�c� "# -8�� +"��� +!�, ��
 ��	� D
	; "
��ST 

 "��� ��"# ��:4� ��  -8�� � <=�	C7, ���� �L*� ��?�5

:=;�, 9:S5 .:�a�*5 �5 o�#:c� 
 :�=� ����� �" <=�	C7, .  

  

  

7��� ��� �#
8 0��8 ���#    
  

1 . 70�# :*5 3��� �S8 3, :�5H, [�	T - .  

2 .  6�*� -4=�" "�0 �, �� :�5H, �A ��:4� "# �" -70�# :*5 3���

:�=� �:�8 .  

3 . :�5H, [�	T -70�# :*5 3��� 3C� 3, .  

�+���   

 -T:�a�� +�	, �" ��:4� -70�# ��� ) �:; 3���8 �� ( �� 


:�=� -�"	, ^	�.  

1���  F�(  

A  :�:=C, �" 9	\�  

T1 21.6-25.5 kgf.m  
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,�)%   
  

6 +��! 	�
� < '��� 
 
 
 
 
 
 
 
 
 
 
  

  

  

  

 
 
 
 
 
  

  

  

  

  

  

 ��'& :  

   R o�#:c� 3� -����@ :=�?�5 9#�/��� N,�@.  

 ������  

)1 ( 5� �	I ��>#���E ��ABS �#� ��J�� D-�I��4 F6� ��%�� G6�� �  ) 9K�� (��*
 ���E�� �L-� M�N86 5� �$ <�J� O�
 � .  

)2 ( 5� �	I ��>#���E ��ABS= +CP � D4��E 5���= �#� ��% ���� ��>��,#� ��%�� G6��� <�3= ���� ���� # ����R.J. )  �-B.J. (���"
 G��$.  

  

  

  

  

  

  

 



   �� ���� 26 
,�+  /16  

  

  

 +��! '���6 =����  

   1 .  ��� �	
 ���� J� '�(�# > �� ���� ���	�
�� �
ABS<  

  2 .   ���� A��" =��  

  3 .  ��!"#  

  4 .  $��% � &���  

  5 .  '�(�# )*�� ( -���% /*0  

  6 . ��!"#  

  7 .  '�(�# )�*� (7���8 ��� ���9:#  

  8 . $��%  

  9 . @?��� ���  

T1 : 2.5 ± 0.5 kgf.m 

T2:  21.6 – 25.5 kgf.m   

T3 : 9.0 ± 1.0 kgf.m 

T4 : 1.9 – 3.1 kgf.m 

 
,�)%  

  

 +��! '���6 ��D�  
  

 2�75 �# 	��� 0��8 @
�     
  

 ������  

�	 5� DN6����� �% �� <�3= �� �  �#� �� #���E ��# � �-�

���*
 Q�CK� ?�@ A�-�"3� .  

  

 9�$
5 H<I J<�# 0��8 ��� / 0
��F A�� �
����  
  

 ������  

)1 (��	 � ���� ����� �� ������� �� �� �� �� ����  ��	 &'�

# ���� �% ��DR !"�� �� �� �$ ��4���*
  .  

)2 ( �� ���� ����� !- ��1��/��0 �-  ���� ��	  # +��� �� �� �,

��% ���2�34 �$ ������ .  
  

    

1���  F�(  

 9	\�  9	\�  

UC��  UC�� 

 ��=(  ��=(  
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  2�75 0��8 	�
�5      
  

 V��W� "�H,� !� 9#�/��� �, )G� 6�78 ( �
	�, -8�� !� �" 6�78 �

:�SL,.  

  

  

  

  

  

  

  

  
  

2 . T 3���8 ��, "�7��� U� �#	� )	>� �, 6�78 
 [L,	�) �,���

NL; (:�"
] "# �" 6�78 � .  

 ������  

)1 ( 5� 9�� +*C ��@ ��B*� �� <�3=T.J. :�C�� # ��
�� G��$ 

���� ������� �3��, ��.  

)2 ( �C
 5��� 5� 9�� +*C ��@ ���*
 �E�� ��-� �� ��3-�, ��

�
�� G��$.  

  

  

  

  

  

3 . ,L,	�T ��7��5 U� � 3, -A"�0 #��� +#
"
 !� �� :�5�;�Q, �" [

#�; +	�T�7A �] N0�# .  

  

 ������  

D �% �� <�3= �� ��	 D�6#  A�-�"3� 5� #���E ��# � ����

 Q�CK� A�-�"3� 5� �-�� �$ ��# #���E D-�I��4 ��B
 Q�CK� ?�@

 � ��%�"3� :��6����� 1*S ���� ����� &��, �� ?�@ A�-.  

  

1���  F�(  

A [L,	�T �*�  

1���  F�(  

A _�8  

B :�:=C, �" 9	\� � _�8 ��;�# 345 �,  

    

  

 

 

 



   �� ���� 26 
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    +��! 	�
� ��D�  

2�75 �# 	��� 9�!�   
  

1 .  6�78 	;�
 3� :��; �q*��)A ( "�	@ 9:; nWS� �\A "# �"

9#�# :�� .  

2 . :�:=C, �" 6�78 	� 9	\� V��W� "�H,� !� 9#�/��� �, .  

  

������  

 �-�% +7C8 � ���� 1*S :;�� �� <�3= �� ��	 5*�-� �� �"6

A�-�"3� �#� ��� 5� 9J> �> .   
  

3 .  	f��:� �" 9	\� � �?�5 ��=� N�Q;� N�� B�"�� ���@�� 	T�

 "
��ST ��21.6-25.5 kgf.m :�=� �/� )T1 (  

4 . -� "�A 3� B�"�� ���
� "# �" N�Q;�  3, �" �] 
 :�=� 
	I #�;

0:�a�*5 10 -,�.  

  

#���  
  

• :�=� U� -T:; :��I �� -T:�# ��] +�	, �" 6�78 	�T#	T . 

• UC��  :�=� U� +"�� p��	; �� :� !� G�, +!�, +�	, �" �> . 

•  U� -T:�# ��] �� -T:�a�� +�	, �" +"�0 "�H> �*?@

:�=�.  

  

1���  F�(  

A  	;�
  

T1 21.6-25.5 kgf.m  
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,�)%   
  

 +��! 1G� < 8�� 
 
 
 
 
 
 
 
 
 
 
  

  

  

  

  

  

 
 
 
 
 
  

  

  

  

��'& :   

   R o�#:c� 3� -����@  :5�; 9#�/��� :��C5  

  
 +"�L?�	T : -��*�� [�	T )9:; nWS� D�5 !� (  

  

 ������  

)1 ( T-�N, F6� �2�>R.J )  ��� <�3= (���*
 ��� �� �$ U��4� .  

)2 ( 5� �	I �#���E ��ABS��
�
 G��$ 9�� <�3= D4��E 5���= �#� 5� ���,#� 5� ��%�� G6�� � .  
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 =���� +��! 8��   

  
1 .  =�� )K��� ( ��" � ��3
�3  

  2 .  =�� )���5 (   ��" � ��3
�3  

  3 .   �9�% T.J. ) ��" �  (  

  4 .  @?��� ���  

  5 .   @?��� ���  

  6 .    ��" � ������  

  7 .  ��" � ��3
�3  

  8 .  �!�
 =��  

  9 . @L�����
 �!�
  

  10 . ����� �R.J.  
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,�)%   
  

=7�  �	�DG��# ��M 
 
 
 
 
 
 
 
 
 
 
  

  

  

  

  

 
 
 
 
 
 
  

  

  

  

�	�
�  F�(  

A 
T.J.  

 G$�L)*�8 (�����.  

B 
B.J.  

 *�8 G$�L)125g (�����.  

 =�M� :  

  
            @O��,� P��3 )&�" Q2G� 6�: (  

 ������  

V�B W-�2 �� &'� <�3= MX��,� # ?�% 5� 5��% 2 �� ��3� W-�2 �� # ��
�� ����*
 ������� �L-� Y�
 �� �- # 5�	� W-�.  
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 ��D�8��    +��!   

 ��#�5 0��8 	�
�5      T.J. 
  

1 .  3���8 N0�# [�	T 
 :�=� �:A 6�78 3&�*c� !� �" B�; 3�

 :�=� 	�*� �" B�; 3� .  

 ��D�8��    +��!   

 B
� �# �+���� 0��8 	�
�5       /�#�5 �T.J. 
  

1 . [�	T  3���8 
 B�; 3� 3&�*c� +�>T.J.:�=� ^�8 �"  .  

2 .  �" B�; 3� 3&�*c� � �;�# -A"�0 #��� � �] [�	T �@
 	>

:�=� H�*�.  

 ������  

)1 (���*
 ��� �� ?�% 5� 5K�CI U��4�.  

)2 (���"
 G��$ <�3= D-�I��4 F6� ���� 96�.  
  

 0��8 	�
�5  ��L��L T.J. 
  

1 . [�	T > +�:�=� H�*� �" 6�78 +"�0 "�H> .  

)2( .  	T�-�  	�T#	T !� :�>��0T.J "�H> � :�=� 9#�/��� o�#:c� 

 -T:�# ��] !� �� :�5H, -L���'8 ?� "��5 �" 6�78 +"�0

#�; +	�T�7A �#"
]"# e@�� 	�T#	T .  
  

 ?�G� ��D�  

 ���# ,��
"$� �M��� 0��8 /�M��� *!�/ ��L��LT.J. 
  

��=�# 	Q��#:�=� "��� NL; "# 9:; 9#�# ��S5 ���@�� "# �" -L� .  

  

 ��
� ���� �+���� 0��8 ���#  / ��#�5T.J. 
  

1 .  9:; nWS� [�	T !� )��� (3*��� ��,  B�; 3� 35:, 
 �>

:�5H, .  

  

 [�	T :-��*�� D�5 !� 9:; nWS�   

 ������  

)1 ( � ���� ������� ��% V�B W-�2 �� <�3= MX��,� ��

 ������� 56��� W-�2 �- # 5�	� W-�2 �� ��% ��3� W-�2

 ���*
.  

  

1���  F�(  

A 375 mm ± 3 mm  

B  D�5B.J. – T.J. 

1���  F�(  

A  NL; -(
	W� �*?@  
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)2 (���� ��C, �� <�3= ?�% 5� �2�  V�B W-�2 �� �$ 5� �-�

��
�� ��%.  
  

2 .  +
" ��� -(
	W� 3� -I	( !� �" B�; 3� 3&�*c� 6�78

 :�=� "���.  

3 .  B�; 3� 3���8 3, 3L=�� !� :�,)T.J. ( �A �" 6�78 :�#! [�	T

 :�5H, [�	T 	4�# "�CL� 
 :�5H,.  

G$�L ��� : 6����/6 *�8 �� ����� G$�L @�  

 N�O� 0���� :100g 

���6:  

 1�?K� �*?@ 
# 3, -��	�*�� ��� "# #�A�� [�	T ��� �L*�

 :;�, 9:; .���� +�	, �*?@ U� N0�# +�	, �*?@ U� 
 J

#�; 9#�/��� 	�T#	T .  

 ������  

 Q��,� ���� )?�% 5� ( ��% 5�Z�, ���� W-�2 �� �-��

��% ������� . ��3� 56��� W-�2 �� # 5�	� W-�2 �� �� �
 W-�2

���*
 .  

 *!� 0��8 ���#) /JC�8 ( ��L��LT.J. / B.J. � 

 *!� )P��� ( ��L��LT.J. / B.J.  

 1�r=� +�	, 	�T#	T N0�# +��> ��H��T.J. / B.J. 	�T#	T � 

T.J./B.J.I "# �" ] [Q� 
 :�=� 1�r=� 9:; nWS� 37�� �" �

:�a�*5 1L�� .  

  

 �����
�#� ���Q� : 
  

  

  

#���  

• ��] +�	, �" 6�78  :�=� U� -T#"�0 �� -T:�*0 � -T:�# . 

• �H> �*?@:�=� U� -T:�a�� +�	, �" 6�78 +"�0 " . 

•  -T:�a�� � �>	�
" )	5 �:�0	� +�	, �" 6�78 B�; 3� 3&�*c�

:�=� U� -T#"�0 �� . 

•  3���8 N0�# "��;T.J. U� -T#"�0 �� -T:�a�� +�	, �" 

:�=� . 

• :�=� U� ^	� �� -T:�# ��] +�	, �" -L���=�# 	Q�# . 

•  -T:���8 +�	, �" �>	�T#	T� U� ^	� ��:�= .   

  

1���  F�(  

A B.J. 95 mm ± 2 mm  

B T.J. 86 mm ± 2 mm 
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 ��L��L R$�/6B.J. 

1 . �?,  +�> )X"H, 
 U��� ( 	�T#	TB.J. :�"
]"# �" .  

 54�,  

�?,  	�T#	T +�>R.J.:=�?�5 #:c� 9#�/��� N,�@  .  

2 .  	�T#	TB.J. :�"
] "# �"  .  

  

  

  

  

  

  

3 .  	�T#	TB.J. �] 	�L��� 	�@ �, �*� 3� :�=� "��� +"�( �" 

�78 "��; 3� -�*?@ "#-� 9:�# 6 #	�T "�	@ #�;.  

  

  

  

  

  

  

  

  

  

4 .  �#�, !�, ��H�� � V��W� "�H,� +
" 1�r=� _�8 �:5�0	� �,

)W (9!�:5� 3, �" "�H,� 35�># :�=� 1�r=� #"�:5����  .  

  

 ����
���� ���')W( : 1.6 mm 

  

���6:  

)1 ( "�:K� 1�r=� _�8 M#	T"
# 	> �,)W ( o�C�	K�0.7 mm 	��g� 

-� :=� .  

)2 (�8:�5�0	i, :��C5 "
# U� !� G�, �" 1�r=� _.  
  

  

1���  F�(  

A  1�r=� _�8  

B  9:==� #
:�� 
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5 .  �?,)U��� ( 	�T#	TB.J. 3C� -T:�]	, �*?@ +
" �" 

 U� 3� :�=� �/� +"�( �" �] [Q� 
 :�># "�	@ 	�T#	T

 37��I)A (:;�, -@�, NL; �,��� .  

  

  

  

6 .  	�T#	T �?, �� e*A 	=�� !� 9#�/��� �,B.J. 
 9#	� e*A �" 

 :�:=C, .  

  

 ������   

)1 (9CJ6 # ��>� ���6 D�CK 9�NP# �� �� <�3=  9J� �� D-�>

 ��2��2B.J. �E�� �� ��% <�= # ��% FC4 �-�� 5� �� 

!� ��>� ���6 ���� ����� ��>.   

)2 (�@ �� 9J����� ����� �#�S 5� �, ���� FC4 # ���� +.  

  

  

  

7 .  :� "# 3� :�=� U� �" 	�T#	T �?, 9:; e*A �*?@ ��H��

:;�, #"�:5���� .  

 �����
�#� ���Q�)B :  (1.0 – 1.5 mm   

 54�,  

 �?, )X"H, 
 U��� ( :��C5 [�	T "�( ��*> 
 :i�Q, :��C5

 :=� �S5 .  

8 . �?, 3� :�=� U� 9:���5 �7A 	�S�, :;�, :��, 3� -7�� !� 

 N��	� 
 :�"
] "# �" �] ���� "��=�� 	T� 
 :;�,)5 (  
 )7 ( �"

:�=� "�	L� �5 �?, U� +�	, .  

9 .  	�T#	T N0�#B.J. [�	T �, �"  )9:; nWS� D�5 !� (:�=� 	8 . 

 G$�L ��� : 6����/6 G$�LHTBJ  

 N�O� ���Q� :125g 

  

  

1���  F�(  

B  	�T#	TB.J.   

C  �?, )U��� ( 	�T#	TB.J. 

D  -T:�]	,   
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10 . ?, �)X"H, ( 	�T#	TB.J. �?, ��, 3� :�=� "��� +"�( �" 

 3���8 
B.J.37��I   9!�:5� 3, +�)C (:;�, .  

 �����
�#� ���Q�)C :  (1.0 – 1.5 mm  

11 .  N��	� ��*>)4 (1�r=� +�	, �"  "��W� "�H,� 35�># )W ( �"

:�># )�c5� .  

 �����
�#� ���Q�)W :  (3.2 mm   

  

  

  

  

  

  

12 . �?, )X"H, (T 	�T#	B.J. 3C� -T:�]	, �*?@ +
" �" 

37��I �� :�=� 1L�� �" �] [Q� 
 :�># "�	@ 	�T#	T  3, +�

 ��H��D ) NL; �,��� (:5�*, -@�, .  

13 .  �?, �#	� 1L�� +�	, )X"H, ( V��W� "�H,� !� 	�T#	T

 37�	� �,��� 
 :�=� 9#�/���)6 (:�=� 1L�� �" �] .  

  

14 .  -T:; e*A "�:K� 3� :�=� U�)E ( :� "# 	�T#	T �?,

 :;�, #"�:5���� .  

 �����
�#� ���Q�)E : (1.0-1.5 mm   

54�,    

 �?,)X"H, 
 U��� ( 1> [�	T 
 :;�, 9:�i�8 :��C5 	�T#	T

:=� �S5 :��C5 .  

15 . ;�, :��, 3� -7�� !� �?, 3� :�=� U� 9:���5 �7A 	�S�, :

 N��	� 
 :�"
]"# �" �] ���� "��=�� 	T� 
 :;�,)12 ( ��)14 (

:�=� "�	L� �5 �?, U� +�	, �" .  

16 .  	�T#	T N0�#B.J. [�	T �, �"  )9:; nWS� D�5 !� ( 	8

:�=� .  

 G$�L ��� : 6����/6 G$�LHTBJ  

 N�O� ���Q� :125g 

  

1���  F�(  

A  	�T#	TB.J.   

B  -T:�]	, 

C  	�T#	T �?,B.J. ) X"H,(  
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 ����� ���	
�  

 <=�	C7, B	�3�
�! 6�*� �, 3/�#" 
# D�5 !� K& -� +�  ��� 9:; 9#�/��� <=�	C7, -A"�0 [=� ���=& 3, K& -8�� -70�# ��� !� 3� :;�, ) +�	,

9!�:5� 
 �!
 G>��  . (S� ��H�� 3, -7/@ 9	\� �#	� �/��, �\=� 3� ��� 9:; 3�0�� +"�( �	�! #"�# -�F�, -�]"�� $�	�*�� 	r5 !� <=�	C7, D�5 ��� nW

-�  #	� 1�r=� �" <=�	C7, +
" "�, ���� )"�, G�8 (  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
 
] 
 
 
 
 
 
  

  

1���  F�(  

A  <=�	C7,  

B  B	� "���  

C  -7/@ 9	\�  

D  <=�"ABS 
  

 �����   

 ����� < "�<�� ������  

  

�	�
�  �	������� ������  ��  

 "�?=� ^�5 ��, 37��I )	4?� ( "��
" 
 K& B	� "
#

>#�0"# 3, H\c� +
"ABS<  

0.7 mm ± 0.45 mm  R  

K& B	� <=�	C7, +"��� +!�,  R 0.05 mm 
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 ���� ����� /2  

  

  

�	�
�  �	������� ������  ��  

 -S0	� ��
�K�–K& B	� <=�	C7, -;Hg�   R  1.9 kgm	�*� ��   

  

 N
��� 	�$��  

	�$�� =D(  �%& '	��(  	�$�� )��  ���	�!  

  

MB990767 30�; 
# 9:5"�# 345 "��]  �;�:\45-8�� �  
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 �-� !.�� �%��   
  

 +��! 	�
� < '���6 
 
 
 
 
 
 
 
 
 
 
  

  

  

  

  

  

  

  

  

  
  

  

  

  

  *�=+  :  S���� 	�
>�#� �$
<� ?����� �8 6
/�� .  

 �
����    

)1 (���5 H�� ���*: #� RS� @%�� A���*�� =��T .@� &
��% #� RS� @%�� ������ @9T	 ��#
 P�5 =# -L�� 4���5 ��� A���*�� @

�:��� @T�� RS� ��� ��B� �	� .@� R�U ��: ��5 �� @%�� �: �3# 	 4���5 V��,� #� @%�� ������ �G��� =O�F -�# �
  W��� 	 �:H

@� �F H# 1�� �H�� �� -X	� @9G: 
�" .  

)2 (&�:
 ��"�� RT#��  ���	� ���ABS�: E#�� #� ��:�: R�U �� 	 ��H#�� . ���	� ���*: �3��ABS ���	� ��� &�:
 �3#4 =�#�:# #� ABS 

 ��"�� �9"#
 @3���% RO )���	� �L" ���Y� �Z# �� (@�: ���	� 4 
�5 ��#�2: ��5 '���: J9�� 	 ��5 Q2G� /�T
 #� ��� �	
 �:#�� .  

 +��! '���6 =����  

  1 .  RS� ��� �	
 ����<ABS>      5 .  ��� @%�� E�%�
  

  2 . 9
 ���� J� '�(�# @  
  

6 . ��8 &���[  

  3 .  ���� ����� ������    7 .  RS� ��� @%�� ������  

  4 . ���� ���
      

T1 : 17.2 kgm (172 N.m , 11.542 ftl.bs) 

  

 



  �-� ����  27 
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 <	�
K �<	 ����� < "�<��  
  

 B�C D"$�<7� ���T� �@
� 0��8 JC  
  

1 . :�=� #�!] �" -��# H�	� 
 :�"�#	, �" K& -8�� M�8"# .  

2 . :�=� 9#��8 �" H�	� U?�#  .  

3 . # K& H�	� 3, H\c� +�>
"#�0 +�	, ":=7�� 3&�*c� � -L?�

:�=� 9#��8 �" H�	� U?�# 
 H�	� .  

4 . :�=� U� �" <=�	C7, +"��� +!�, .  

�&�� U� ^�59!�:5�   �" -8�� � :�># 6�*� B	� -8�� +
" �" 	�T

 +!�, ��] 3� :�=� U� 
 :�># ��	� "��� �\A "# #"�# +"���

 35 ��  

���T� �@
� �� :  0.05  mm  

5  .7I 9	\� :��, � ��� 3�;uT :� !� +"��� +!�, 	T�= ��H�� 3, v

#�; �/� 9:; nWS� .  

 0��8 *># 0���� : 17.2kgm(172N.m,11.542 ft.Lbs)   

:�=� U� o�#:c� �" +"��� +!�, "�:K� 
 .  

6  . � #	� 1�r=� !�c� 9#
:�� "# ���� -*5 	T� K& -8�� 3&�*c�

:�=� ����� �" .  

 ��K�- 1�<��� +��! 9-– *�� �6
� �($O2   

1 .  :�=� #�!] �" -��# H�	� .  

2 . �# :�=� 9#��8 �" H�	� U?.  

3 . �>
"#�0 "#�� 3&�*c� � K& -L?�# H�	� �, + 
 H�	� ":=7

:�=� 9#��8 �" H�	� U?�# .  

4 . !� :�,��?S5 +�	, -8�� �:5�0	� "
# :=�  +�A 	� <=�	C7, 

_�8 "
# ��=( U� NL; �,��� � #�0  
 :�i�Q, -8�� +�>

 3�
�! ��� �:�S� �, v=� 
	�5 U� p���90° �" -8�� 

:�5�0	i, .9!�:5� �" -8�� G0	� �" ��
�K� "�:K�  
 :�=� +	�T

 35 �� �?> !�c� :� "# ��] :�=� U�.  

 �� : 1.9kgm (19N.m , 1.275 LbS)  ���8 
$   
  

5 . � 3, �" �] 
 :�=� !�, �" v=7I 9	\� � ��� 3�;uT !�c� :� !� 	T

:�=� �/� 9:; nWS� ��H��  .  

17.2 kgm (172 N.m , 1.275 Lbs ��
�K� o�#:c� 


 -S0	�–:�=� U� �" -8�� -;Hg�  .  

6 . -*5 !�c� :� "# 1> !�, 	T�  -8�� 3&�*c� � #	� 1�r=� ����

:�=� ����� �" K& .   
  

! '���6 ��D� +��  

 ���6 ��"7�# �+���� 0��8 	�
�5   

 :�=� 9#��8 �" H�	� ":=7�� 3&�*c� .  
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U"7F 	��� 0��8 @
�     
  

 :�=� !�, �" v=7I 9	\� � V��W� "�H,� !� 9#�/��� �, .  

 �
����  

 D"$�<7� ��� �� ����� 0@� ' U"7F 	��� 0��8 @
� %���

� &�#1 D"$�<7� ���L� ��",� V
�+� B�C �"�� .  

  

  

  

  

  

  

  

 +��! 	�
� ��D�  

U"7F 	��� 9�!�    

1 . :�:=C, �" v=7I 9	\� � V��W� "�H,� !� 9#�/��� �, .  
  

   

 �
����  

9	\� 3L=�� !� NC@  +
" :��; �q*�� � :�=� 1L�� �" v=7I +�>
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