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Tootja

Bobcat Company
World Headquarters
250 East Beaton Drive
West Fargo, ND 58078-6000
AMEERIKA ÜHENDRIIGID

Vastavusdeklaratsioon
(vahetatav seade)

Euroopa Parlamendi ja Euroopa Nõukogu direktiiv 2006/42/EÜ
„Masinate direktiivi artikli 1 lõike 1 punkt b“

Tehniline dokumentatsioon
Homologeerimise haldur 
Doosan Bobcat EMEA s.r.o. 
U Kodetky 1810 

TŠEHHI VABARIIK

Seade vastab ka teistele allpool loetletud
EÜ direktiividele ja standarditele:

6663

10100B61A10100876A
ja kõrgem

2766
Juurehaarats

10100H6EA10100T0FA
ja kõrgemja kõrgem

H/V 2828
Juurehaarats

10100WM2A101004920
ja kõrgemja kõrgem

Mudeli kood:

Seadme kirjeldus

Vahetatava seadme tüüp:

Vastavusdeklaratsioon
Seade vastab vahetatavate seadmete suhtes kehtivatele nõuetele, mis on sätestatud masinate direktiivi 2006/42/EÜ artikli 1
lõike 1 punktis b ja teistes loetletud direktiivides. Deklaratsioon kehtib eranditult ainult vahetatavate seadmete kohta ega hõlma
ühtegi paigaldaja tehtud hüdraulilist, elektrilist või mehaanilist kohandamist. Paigaldamine tuleb teostada vastavalt käesolevas
juhendis olevatele juhistele ja tehnilistele andmetele.

Juurehaarats
48

Juurehaarats Juurehaarats

Mudeli nimi:

029200101
ja kõrgem

ja kõrgem

Mudeli nimi:

Volitatud allkirjaõiguslik isik ja deklaratsiooni väljastamise koht

10100D78APartii seeria:
ja kõrgem

72
Mudeli kood: Juurehaarats
Partii seeria:

Mudeli nimi: 82
Mudeli kood: Juurehaarats

10100N0FAPartii seeria:

Juurehaarats

ja kõrgem

Juurehaarats

Juurehaarats

Troy Kraft
Asepresident masinaehituse alal

Kuupäev: 29. detsember 2009
Koht:        Bismarck, Põhja-Dakota, USA
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Tootja

659900101 456100101 232200101 

Vahetatava seadme tüüp:

60 Ind Grpl Bkt 66 Ind Grpl Bkt

Tööstus-kopphaarats

80 Ind Grpl Bkt72 Ind Grpl Bkt

477000101 

Mudeli nimetus:
Mudeli kood:
Partii seeria:

Seadmete kirjeldus

Vahetatavate seadmete 
vastavusdeklaratsioon

Euroopa Parlamendi ja Euroopa Nõukogu direktiiv 2006/42/EÜ
„Masinadirektiivi artikli 1 lõike 1 punkt b“

Mudeli nimetus:
Mudeli kood:
Partii seeria: 425500101 

ja uuemad

Tööstus-kahvelhaarats

Volitatud allakirjutaja ja deklaratsiooni koostamise koht

66 Ind Grpl Fork 78 Ind Grpl Fork

775200101 
ja uuemad

Vastavusdeklaratsioon
Seade vastab vahetatavate seadmete suhtes kehtivatele nõuetele, mis on sätestatud masinate direktiivi 2006/42/EÜ 
artikli 1 lõike 1 punktis b ja teistes loetletud direktiivides. Deklaratsioon kehtib eranditult ainult vahetatavate seadmete 
kohta ega hõlma ühtegi paigaldaja tehtud hüdraulilist, elektrilist või mehaanilist kohandust. Paigaldamine tuleb teostada 
vastavalt käesolevas juhendis olevatele juhistele ja tehnilistele andmetele.

Vahetatava seadme tüüp:

Bobcat Company 
World Headquarters 
250 East Beaton Drive 
West Fargo, ND 58078-6000 
AMEERIKA ÜHENDRIIGID

Tehniline dokumentatsioon 
Homologeerimise haldur 
Doosan Bobcat EMEA s.r.o. 
U Kodetky 1810

TŠEHHI VABARIIK

ja uuemad ja uuemad ja uuemad ja uuemad

Troy Kraft
Asepresident masinaehituse alal

Kuupäev: 20. august 2010. a.
Koht:        Bismarck Põhja-Dakota USA
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ÜK Vahetatavate seadmete 
vastavusdeklaratsioon

2008. aasta masinate tarnimise (ohutus) eeskirjade 
paragrahv 3(b)

Tootja Seade vastab ka teistele UK direktiivi(de)le 
või standardi(te)le, mis on allpool loetletud:

Bobcat Company 
World Headquarters 
250 East Beaton Drive 
West Fargo, ND 58078-6000 
AMEERIKA ÜHENDRIIGID

Tehniline dokumentatsioon
Homologeerimise haldur 
Doosan Bobcat EMEA s.r.o. 
U Kodetky 1810 

TŠEHHI VABARIIK

6663

Seadmete kirjeldus

Mudeli nimetus: 48

10100B61A10100876A

2766

ja uuemad

Mudeli nimetus: 72
Mudeli kood:

10100D78A

10100H6EA10100T0FA

H/V 2828
Mudeli kood:

101002920

Mudeli nimetus: 82

10100WM2A101004920 10100N0FAPartii seeria:

Vastavusdeklaratsioon

Volitatud allakirjutaja ja deklaratsiooni koostamise koht

Vahetatava seadme tüüp: Juurehaarats

Mudeli kood:
Partii seeria:

Partii seeria:

Juurehaarats Juurehaarats Juurehaarats

ja uuemad ja uuemad

Juurehaarats Juurehaarats Juurehaarats

Juurehaarats Juurehaarats Juurehaarats

ja uuemadja uuemad ja uuemad

ja uuemadja uuemad ja uuemad

Seade vastab vahetatavate seadmete suhtes kehtivatele nõuetele, mis on sätestatud 2008. aasta masinate tarnimise 
(ohutus)eeskirjade lõike 3 punktis b ja muudes loetletud eeskirjades. Deklaratsioon kehtib eranditult ainult vahetatavate 
seadmete kohta ega hõlma ühtegi paigaldaja tehtud hüdraulilist, elektrilist või mehaanilist kohandust. Paigaldamine tuleb 
teostada vastavalt käesolevas juhendis olevatele juhistele ja tehnilistele andmetele.

Troy Kraft
Asepresident masinaehituse alal

Kuupäev: 29. detsember 2009
Koht:        Bismarck, Põhja-Dakota, USA
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ÜK Vahetatavate seadmete 
vastavusdeklaratsioon

2008. aasta masinate tarnimise (ohutus) eeskirjade 
paragrahv 3(b)

Tootja

Tehniline dokumentatsioon 
Homologeerimise haldur 
Doosan Bobcat EMEA s.r.o.
U Kodetky 1810 

TŠEHHI VABARIIK

Seadmete kirjeldus

Vahetatava seadme tüüp:
Mudeli nimetus: 60 Ind Grpl Bkt 66 Ind Grpl Bkt 72 Ind Grpl Bkt 80 Ind Grpl Bkt

659900101 
ja uuemad

456100101 477000101
ja uuemad

232200101 
ja uuemadja uuemad

Mudeli nimetus:
Mudeli kood:
Partii seeria: 425500101 

ja uuemad
775200101 
ja uuemad

Vahetatava seadme tüüp: Tööstus-kahvelhaarats

66 Ind Grpl Fork 78 Ind Grpl Fork

Vastavusdeklaratsioon

Volitatud allakirjutaja ja deklaratsiooni koostamise koht

Troy Kraft Kuupäev: 20. august 2010. a.

Bobcat Company 
Maailma peakorterid 
250 East Beaton Drive 
West Fargo, ND 58078-6000
AMEERIKA ÜHENDRIIGID

Tööstus-kopphaarats

Mudeli kood:
Partii seeria:

Seade vastab vahetatavate seadmete suhtes kehtivatele nõuetele, mis on sätestatud 2008. aasta masinate tarnimise 
(ohutus)eeskirjade lõike 3 punktis b ja muudes loetletud eeskirjades. Deklaratsioon kehtib eranditult ainult vahetatavate 
seadmete kohta ega hõlma ühtegi paigaldaja tehtud hüdraulilist, elektrilist või mehaanilist kohandust. Paigaldada tuleb 
vastavalt selles juhendis olevatele juhistele ja tehnilistele andmetele.

Asepresident masinaehituse alal Koht:        Bismarck, Põhja-Dakota, USA
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Original Instructions

EN

Operation & Maintenance Manual
Industrial and Root Grapple 

Industrial Fork Grapple
(GRPL 66 INDL FORK) S/N AF0U00101 & Above 
(GRPL 78 INDL FORK) S/N AEDF00101 & Above 

Root Grapple
(GRAPPLE 66 ROOT) S/N AF0T00101 & Above
(GRAPPLE 72 ROOT) S/N AE6H00101 & Above
(GRAPPLE 82 ROOT) S/N AF0N00101 & Above

Industrial Bucket Grapple
(GRPL 62 INDL BKT) S/N AF0S00101 & Above
(GRPL 68 INDL BKT) S/N AF0R00101 & Above
(GRPL 74 INDL BKT) S/N AF0H00101 & Above
(GRPL 80 INDL BKT) S/N AF0P00101 & Above �������	
)�


�,,�(��)���"(

�A'&*%$����



*' �������/
�������	
��
�

����������



*A �������/
�������	
��
�

����������

�������)��0��(

5�)@;�9).�
E4�9))�2,

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
/�
�??�	��"	
����
	���"
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
/�
������ +

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
/�

321�565,�0565.�28
4))8275�)
�JJ�)65,�4
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
/:
4������
+	�������	
��
"��	���
*�
$(��	�

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
/:
321�565,�0565.�28
4))8275�)
�JJ�)65,�4
�3;7��

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
/�
4��������	
���	$	"�$	
*�
�	��	�

=<�*�"�$	
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
D�
@�������"�$	
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
D/
1����������	�
�������
"����

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
:�
3�+
�"��>�$�
����$��
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
:�
4��������

??
�"�$	
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
:�
�	"����"�$	
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
::

321�565,�0565.�28
��4�,'00@4))8275�)
�JJ�)65,�4
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
:�
�	�	����#�������
	
+	�������	
��
"��	���
*�
$(��	�

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
:�
6���$�I
??�	��"	
�	����
�"�$	
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
:�
�	�	����#���������	
���	$	"�$	
*�
�	��	�

=<�*�"�$	
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
:�
@�������"�$	
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��
1����������	�
�������
"����

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
�D
3�+
�"��>�$�
����$��
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
�:
�	�	����#���������

??
�"�$	
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��
�	"����"�$	
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��

�JJ,�)86�
�-,�65.�

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��
@��
�	����
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��

�JJ,�)86�
�7).,@07�565.�
1))�5,�4
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��
'�$$�
�"�$	
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��

�JJ,�)86�
3)
6),5.)
�7).,@07�565.�
1))�5,�4

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
�/
@	��	�����"�$	
*�
��$$�
�"�$	
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
�/



1$ �������/
�������	
��
�

����������



1% �������/
�������	
��
�

����������

0?�->���"�
O��������

�������Q�
�

������Q

)

�/�
.

1����
��
 		"����"��	�
 "���$�
 ���*	�

 ��$
������	
 ���

����
 ������ +�
 ������	
 ��$$�
���
 �#��
��C
 ��$$�
��<<����


�#��
��
W)

�/�
.X
*�
�(���
�		=��("�����&

'�$
������	
 �	�������	�
C
 ���
 +����
��
 �(��
 ����
 �$

����������

 ��$$�
�
��
 $�$�
 �(��
 #�����
 *�
 "�
���
 ��$$�

�		��
��&

@��/�::

2

1



1* �������/
�������	
��
�

����������

0?�->���"�
�,"��,��0I0"�
�)>�? 

G
R	��w�

Käsihoovaga Bob-Tach

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

G
R	��w�/
 �//���
 +�����
 �����Q�
 �[R/
 �������Q�

�

������Q/�
 
������
 �����]
 �

���
 +�����
 
��Q�

�Y+��/
 ���
 ��
 ����������]
 ��/
 �//���
 
�
 �/��/��Q���\

�Y/R
��������
����/
�����]

^	*&%3	$*$'

)

�/�
3

1����	
 ���
 ������ +�
 +�������C
 ��$�
 $		�
 �$
 
<�	�����


�����
�$��
 W)

�/�
3X
 *�
 ������
 ���
�=��
 
<�	�
 ���
��	�

�<��

??�	��"	
����
	���"�
�=��	&

1��=��
*�
������
#	�=��
=����

�����"�
W)

�/�
3X&

)

�/�
�

'�����
 #	�=��
 ���
�"�
 �<��
 
??�	��"	
 ����
	���"�

�=��	C
 ��$$�
��	�
 
??�	��"	
 ��$����

 ������ +�
 ����	

W)

�/�
�X&

I>����c ��/
 �//�
 �/
 +����
 �����
 �������Q�
 ���

���Q/��
 �����\
 �[[R
 ��������
 ����/����
 ��

�Y/R
G
R	��w�/
�`�����
����/
�����]

)

�/�
&

'�$
������	
 
??�	��"	
 ����
	���"�&
 ������� +�
 ��$
����
��"�$	G
=

"���$�
����
���
*�
+������*�+	$��
&�
)�	$���	

�(��
��+*��
�
��C
#��$��$��
=(�
#����=��
����&
1����
�
�	�	C
 	

 �(��
 ��$$�
���	
�����
 ��	����
 ����������

 ��$$�

�		��
��&
 0
���	
 "(��$	$��
 �		=��("�����&
 6����
$�����	
 #���$��"��	��
 =(�
 ��	$��"��	��
 #??����	

��� �
�
"����	��$��*�
#���	&

6<<���	
 ������&
 �9

 (��	��
 
??=(

	��
 "���$�
 ����
���
 *�

+������*�+	$���
&�

@�D�:��)

G
R	��w�/
�//�
+��R
+����Q�

�����
 �������Q�

�

������Q/�
 
����
 ���

���Q/��
�����]

@������

.)�/��:,



11 �������/
�������	
��
�

����������

0?�->���"�
�,"��,��0I0"�
�)>�? 

G
R	��w�
��[�Z 

Elektriline Bob-Tach

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

G
R	��w�/
 �//���
 +�����
 �����Q�
 �[R/
 �������Q�

�

������Q/�
 
������
 �����]
 �

���
 +�����
 
��Q�

�Y+��/
 ���
 ��
 ����������]
 ��/
 �//���
 
�
 �/��/��Q���\

�Y/R
��������
����/
�����]

^	*&%3	$*$'

)

�/�
'

)

�/�
A

9�*�
��	
 *�
 +����	
 ���
 ����
�

 �0���)!15
 '55428
 )44)

�#��
��
 W)

�/�
'XC
 ��$�
+��=��
�$
 
<�	�����

 �����
�$��

W)

�/�
AX
 *�
 ������
 ���
�=��
 
<�	�
 ���
��	�
 �<��


??�	��"	
����
	���"�
�=��	&

)

�/�
%$

'�����
 #	�=��
 ���
�"�
 �<��
 
??�	��"	
 ����
	���"�

�=��	C
 ��$$�
��	�
 
??�	��"	
 ��$����

 ������ +�
 ����	

W)

�/�
%$X&

I>����c ��/
 �//�
 �/
 +����
 �����
 �������Q�
 ���

���Q/��
 �����\
 �[[R
 ��������
 ����/����
 ��

�Y/R
G
R	��w�/
�`�����
����/
�����]

���:��/)
%

������/
�`�/�/

@�D�:��)

G
R	��w�/
�//�
+��R
+����Q�

�����
 �������Q�

�

������Q/�
 
����
 ���

���Q/��
�����]

@������



1. �������/
�������	
��
�

����������

0?�->���"�
�,"��,��0I0"�
�)>�? 

G
R	��w�
��[�Z 

Elektriline Bob-Tach (järg)

)

�/�
%%

'�$
������	
 
??�	��"	
 ����
	���"�&
 ������� +�

��$
�����"�$	G
 =

 "���$�
 ����
���
 *�
 +������*�+	$��
&�

)�	$���	
 �(��
 ��+*��
�
��C
 #��$��$��
 =(�
 #����=��

����
��
	��
W)

�/�
%%X&
'(��
��$$�
��	�
#	�=��
��	"�


��	=��
�
 ��$$�&
 '�$
������	C
 	

 �		=��("����
	�
 	�
 ��	��

"(�����&
 9�������	
 *�
 �	"�$��
 =�*����	
 ������

#??����	
��� �
�
	����"��*�
#���	&

6<<���	
 ����	&
 �9

 (��	��
 
??=(

	��
 "���$�
 ����
���
 *�

+������*�+	$���
&�

.)�/��:,



13 �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���

������/
������//�����
Q����/�
��
�Y����

)

�/�
%*

���	���
W)

�/�
%*X
�$
$<���
��
+����
��
+	�������	
��
"��	���
���
�������
"��	��
*����&

��/
���������
�����������
������//����
������/Z�\
Q����R
Z�����//
���������]
������//�����
������/��
�
���

���������
/�x
�Q���/

�/
���Q/����
+�����	Z�

Q�
G
Rw��/
Q``Z/��/�����
+

��]

I>����c ��������/�
�/

��
��R����
��������
�

�
�������������Q�Z�]

���(��0

I�(��0(

�������	�,--������� �������	
������������� )�����������

y�*z
������

����0�	

"�IG�0��

�#$�$$%$%

y�'z
������

����0�	

"�IG�0��

�#$�$$%$%


&.z
������

����0�	

"�IG�0��

�#$�$$%$%


'$z
������

����0�	

"�IG�0��

�#$-$$%$%


y��z
������

����0�	

"�IG�0��
�#$�$$%$%


&'z
������

����0�	

"�IG�0��
��(#$$%$%


y��z
������

����0�	

"�IG�0��
�#$�$$%$%


&*z
������

����0�	

"�IG�0��
����$$%$%


'*z
������

����0�	

"�IG�0��
�#$"$$%$%


)/�� �� �� �� �� ��
)��� �� �� ��
,�/� � � � �
,�:� � � � � �
,��� � � � � �
,��: � � � � � �
,��: � � � � � �
,��: � � � � � �
,��� �� �� �� �� �� �� ��
,�:� �� �� �� �� �� �� ��
,/�� �� �� �� �� �� �� ��
,//� �� �� �� �� �� �� ��
,D:� � � �
,:�� � � � �
,:/� � � � � �
,::� � � � � � �
,:�� � � � � � �
,:�� � � � � � �
,�/� �� �� �� �� �� �� ��
,�:� �� �� �� �� �� �� ��
,�D� �� �� �� �� �� �� ��
,�:� �� �� �� �� �� �� ��
,��� �� �� �� �� �� �� ��
,�:� �� �� ��
,�� � � � �
,�� � � � � � � �
��D� � � �
���� � � � � � � �
���� � � � � � � �
��:� �� �� �� ��
�/�� �� �� �� ��
�/�� �� �� �� ��
�D:� � � � �
�:�� � � � � � �
��:� �� �� �� �� �� �� ��
���� �� �� �� ��
���� �� �� ��
��� � � � � �
��� � � � � � �

y
"�/�
�������/Q����/�
�/
����/��

��Q��������
�

�/�����/��Z�]
�����
������
�

�/�����/����
�
Q+����/��
�����
+�����Z�
G
Rw��/
Q``Z/��/�����
+

��]

{
"�/�
�������/
��
������/
�
QR/����/

��

�
��R����
��������
��Q��������
�

�/�����/��Z�]
�/
��/�

�
QR/����/

�
�/

��
�����
�//�����\
��Q����Z�
�

�/���
�

�/�����/����]
�����
������
�

�/�����/����

�
Q+����/��
�����
+�����Z�
G
Rw��/
Q``Z/��/�����
+

��]




1� �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

������/
������//�����
Q����/�
��
�Y����
��[�Z 

�,0����
I/���
 ����Z/
 �/
 �
�/
 ��������
 �������Q�/�
 �Z�

�
++��/�\
 Q/�
 �/
 
��
 G
Rw��
 H
Q+��|
 +

��
 �����

�//�����]
 0Z�
 Q����/
 ��
��
 
�
 �����
 �//�����
 �/����

�/������Z�
 Q�������/��
 
������
 ����/Q/����
 ��������

�������Q��
 ��
 �
+��]
 ������//�Q���
 �������Q��
 ��

�
+��
�Y/���
+Y��������
�/Z�����/
�Y/
���Q�]

^	*��*	$%$'

)

�/�
%1

)

�/�
%.

1����
��
 (��	
 
���
���	
 
���"��	��
 #	��
 ������
 ��	"�

=����
�
��
 		�"��	
 ����+����������	��"	��
 W)

�/�
%1X
=(�
W)

�/�
%.X&
�	�	
�������"��	���	
#���
�=�
	
��"#�	��

��	
��*��
#??����	
��� �
�
"����	��$��*�
#���	&

��/
 ���������
 �����������
 ������//����
 ������/Z�\

Q����R
 Z�����//
 ���������]
 ������//�����
 ������/��

�
���
 ���������
 /�x
�Q���/

�/
 ���Q/����
 +���	
��Z�

Q�
G
Rw��/
Q``Z/��/�����
+

��]

@�/��D�

����Q��
Q����/�

@��:���

���Q��
Q����/�



1& �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

I��/��!�������Q�
����/���Q/��

Kaitseklapi paigaldamine

6($	�	
 �������"��	��
	
#�+��
#	�
	
 
	���"�
���
�	���#�&

-��	
 ���
 
	���"��	��
 �	���	
 ���*<��$	=��

 
��	���

 �"�

�������"��	�&

I>����c ����
�������/
+�/Z����Q/��
 ��/���
����[�Z	
������
 ��R��/��
 
Q�
 ������/Q����
 �/�Z

+�/Z����Z�
�Y����
��/���	
��!�Y/
�������	
���++]

�
 .		�
 ���#��
 #	�
	
 
	���"�
 ��� �
�
 "����	��$��*��
&

.		�
 	�
 �����
 +����
��
 ��"#�	�
�&
 )��
 ���"��	��

#??����	
��� �
�
"����	��$��*�
#���	&

I�(��
"2����


��0������--
)�!�20

���"(�����--

)/��C
,�/�C
,�:�C
,���C

,��:C
,��:C
,��:C
,���C

,�:�C
,/��C
����C
����C

��:�
*�
�/���
H�
*�
���		���
�����
=�$	"�

"��	��
*�+
���#���C
$<���
��

#��	"���

����:�D
����
�	���##�

,�/�C
,�:�C
,���C
,��:C

,��:C
,��:C
����
*�
�����
�����
��	"�
"��	��

*�+
���#���C
$<���
��
#��	"���

���D�D:
����
�	���##�

)/��C
,�/�C
,�:�C
,���C

,��:C
,��:C
,��:C
,���C

,�:�C
,/��C
,//�C
,�/�C

,�:�C
,�:�C
��D�C
����C

����C
��:�C
�/��C
�/��C

��/�C
��:�
*�
�����
�����
��	"�
"��	��

*�+
���#���C
$<���
��
#��	"���

���D�D:
����
�	���##�

)���C
,D:�C
,:��C
,:/�C

,::�C
,:��C
,:��C
,�/�C

,�:�C
,�:�C
,���C
,�:�C
,��C

,��C
�D:�C
�:��C
��:�C
����C

����C
���
*�
���
�+����	"�

"��	��
*�+
���#���
�
$<���
��

#��	"���

���D�D�
����
�	���##�

I�(��
"2����


��0������--
)�!�20

���"(�����--



1' �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

I��/��!�������Q�
�������Q/���Q/��
��[�Z 

Kaitseklapi paigaldamine (järg)

�(�
�	
*�+������$
��	�&
�-��	�

??=(

	�
�	��
	
����
���
*�

+������*�+	$���

=(�
+������*�+	$���
&�

�,0����
>�Z�
�����Z�
������/�\
Q/���
�Y��������

�
`�������/�

�������
 �
�Z�
 �
����Q���]
 ������//�����
 �
�

+����Q/��
 �Y/R
 +Y��������
 �Y�������Q�
 �Y/

�������Q�
 �����Q/��
 �/�Z
 �����/Z������
 �Y/

���Q�]

^	*$3A	$1*%

�,0����
����
 ��R//�/
 �Y/
 �Y�������Q�
 �

�������

`����Y��Q/��
+�/Z���Z�
���Q/
��Z�Q/���
�������
����

����+��/�]
 ��/
 ��
 ����+����
 �/
 ������\
 �Y/R
 Q��/�

������
 ����+

��
 ��
 +Y��������
 �����/Z������
 �Y/

���Q�Z�
�Y++���
Y�������]

^	*$%.	$'A3

)

�/�
%3

BICSi kombineeritud juhtklapp W)

�/�
%3X.

�	"�����	
 *�+
���#��

 ����
 �#��
��
 W)

�/�
%3X&

@��������	
 #	���
 ���
�	���##
 *�
 #�$��
��	
 �		

=<<$�	"�"	$����
D�
�
:D
.�"
�/:�D�
>
����&

)

�/�
%�

Ühes tükis juhtklapp W)

�/�
%�X&


�	"�����	
 *�+
���#��

 ����
 �#��
��
 W)

�/�
%�X&
 @������
���	
 #	���
 ���
�	���##
 *�
 #�$��
��	
 �		
 =<<$�	"��
"	$����
:����
.�"
�/��D:
>
����&

I>����c IY�����
 ������/���
 �Y/R
 ��/������++
 
���

�������
 +�/Z�������]
 ��
 ����
 �/������\
 ���

��/�
 ������/�
 
�
 ��/������++
 �Y/
 �/
 
��\

�
���
��/Z�
 ��������+/���
 QYY�Q�/�
 ���+/


����
�+
�
% 
W)

�/�
%�X]
��/
��������+/��


�
%.\*A
QQ
�A!%�z \

�
���
��/������++]
��/

��������+/��
 
�
 *1\'
 QQ
 �%3!%�z \
 
�

��Z�Q/��
 �
�Z/Z�
 ��
 ����R
 ����/��
 �/�Z

+�/Z������
���
��/������++]
 ����+/�
 �+
�
% \

Q/�

�
�[/�����
 W)

�/�
%�X\

�
��������	
+/��
%.\*A
QQ
�A!%�z ] 

.������




%

�1$$\
�%1$\
�%3$\
�%�$\
�%&3\
�%'3\
�*$3
�**$\
�*3$\
�1$$\
�%'$\
�%A$\
�*3$\
�1$$











 


�1$$\
�&&$\
�%1$\
�%3$\
�%�$\
�%&3\
�%'3\
�*$3\
�**$\
�*3$\
�1$$\
�11$\
�.3$\
�3%$\
�31$\
�33$\


�3&$\
�3A$\
��1$\
��3$\
�&&$\
�'3$\
���\
�&�\
�%.$\

�%'$\
�%A$\
�*3$\
�1$$\
�1*$\
�.3$\
�3A$\
��3$\


�&&$\
���\
�&�

@�:����

%



1A �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

I��/��!�������Q�
�������Q/���Q/��
��[�Z 

Voolikujuhiku paigaldamine (vanem versioon)

)

�/�
%&

@��������	
 ��������	
 (��	
 =������*�+��
 �#��
��

W)

�/�
%&X&

I>����c ��/�������
 ������/Q����/���
 
�
 ��/
 �``+/

�

�/�����/���]
 �

�/�����/���
 �/
 �����

�������Q�
�
Q+����/]
�����
������
�

�/	
�����/����
 �
Q+����/��
 �����
 +�����Z�

G
Rw��/
Q``Z/��/�����
+

��]

Voolikujuhiku paigaldamine (eemaldatav – kui kuulub 
varustusse)

)

�/�
%'

I>����c IY�����
�������Q����

�
�������
�`��
	
�

�/������
+�/Z�������
��Q�������
�

�/	
�����/�
 �+
�
% ]
 �������
 +�/Z�������

��Q�������
 �

�/�����/�
 
�
 QY�����

������Q/����
 G
Rw��/
 ������/��Z�\
 Q/����


�
 +�/Z�����+
��
 �+
�
* 
 W)

�/�
%'X]

��Q��������
 �

�/�����/��
 ��
 +�/Z��	
���+
��/
 �
Q+�����
 ���R
 ����/��
 G
Rw��/

Q``Z/��/�������]

�	"����
�=
=������*�+��
#�������
���	
=������
	
���$��
"��	
 �<����&
 �9

9������
	
 ���$�"�$	
 �		"����
�=��
 �

���
�����=��
=����
���	�
��
D�&�

)

�/�
%A

3��$��	�
�$
��*�
�
��
		"����
�=�
=������*�+���
�#��
��

W)

�/�
%AX
(��	
��	$�
��������&

I>����c �Y/Q��/�\
 ��
 ������/��
 Y/Z���/
 +�/Z����Q/����

����R
Q����
��Q��������
�

�/�����/��
������]


@���:�D

%

.�����:

%

@�:D���

%

@�/�:��

%

@��/�:�

%

@��/��D

*

@���:D:

%

20?�



.$ �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

I��/��!�������Q�
�������Q/���Q/��
��[�Z 

Voolikujuhiku paigaldamine (eemaldatav – kui kuulub 
varustusse) (järg)

)

�/�
*$

�	"����
�=�
 =������*�+���
 �#��
��
 W)

�/�
*$X
 ���$�

"��
"��	��
�����
��	
=������*�+��
=������
	
�
���

<��&

I>����c �Y/Q��/�\
 ��
 �������
 +����
 ��Q����Q�

�

�/���//�Q/���
�+
�
* 
W)

�/�
*$X]

)

�/�
*%

'		���	
 		"����
�=
 =������*�+��
 �#��
��
 �"�	�
 *�

#��������	

	��

#���
=������
	
�
��
�#��
��
W)

�/�
*%X&

)

�/�
**

4����	
 		"����
�=
 =������*�+��
 �#��
��
 W)

�/�
**X


�����
=������
	
�
��&

I>����c ��/
�//�Q/���
�+
�
* 
W)

�/�
**X

�
����Q

��Q�������\
+�/Z����Z�
����
��Z��/]

*%

@���:D:

*

%

@���:�/

*

%

@���:D�



.% �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

������/���
�/����Q/��
��
�������
�[���Q/��

Sisenemine

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

I��/��
������Q/��
����c
} �/��/��Z�
���
�/������
��������Z�]
} 0��Q�+//��
����R
���Z�����]
} �
/���
 ���Z�
 +�����/���
 �Y/
 ������Z����
 ��
 �[�/


��������Q����]
^	**�%	$A$A

)

�/�
*1

4�������	
"�$$	�
*�
��������

��+���	�
����
��	

??�	��"	

��
"	��C
�<	#��	"	��
*�
�+�
��*����	��
��������

(�
	��

��	�

*�
���"���
W)

�/�
*1X&

)

�/�
*.

,��	$	�	
 ���������	&
 '�$$�
��	
 
��=�=??
 *�
 �	���		���	

�	��
$��C
	

#�$$��
*<<�
#�����	
=�+	�	
W)

�/�
*.X&

)

�/�
*3

4�$�	
��	
 ��
"	#���	
 *�
 ���	$���	
 �	���#����

W)

�/�
*3X&

@����
��	
#	������
*�
*�+
�	��"	�
=�����	$����	&

I>����c ������/
 ������Q/��
 ����
 �
/���
 �[��

�

�/Q/��

R����
 ��
 �����
 +�����/���

��Y/
������Z���� ]

9

 
<#�	"�

 
	�=	

 ���������
 
??
�"��	
 ��+
�
 �������

����
���
*�
+������*�+	$���

*�
�#	���
���
�<�����"�
��
&

@��/���

.���:��

.���:��



.* �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

������/���
�/����Q/��
��
�������
�[���Q/��
��[�Z 

Väljumine

4�$�	
��	
 
(�
	�	��	C
 $��
 	

 
??�	��	
 *<<�
 �(+
���


"��#�$$��	&

,	����	
"��
��
*�
���	$���	
�	���#����&

�(�
�	
��	�
��
"	#���	
*�
=		$���	C
	


(�
	�
*�
�����
���
>�$�
����$��
�$
=<�*�
����
�
��&

�	"�����	
=(
�&

9<�*��	
��������
&

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

����
���//��Q���
�����Q/��c
} ���Z���Z�
 �Y��������
 ��
 �����Z�
 ��������


�/������
Q��+/�����]
} ��/����
Q

�
�
��
�������Z�
��/��+/���]
} �//Z���Z�
�Y/�/
+������\
�[�+/��Q�/�\
 �������Z�


��
 Q�/�
 ��������Q�/�\
 ���/
 ����
 ���������(

�Y/

�
��G����"(0�]

�0��������
 ��
 I��0"�
 �������	
 )�
 �,,�(��	
)���"(0��]

^	*&**	$*$'



.1 �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

-�/Z����Q/��

Käsihoovaga Bob-Tach

I>����c -/��/�
 ��
 ���/���
 ���Z/�����
 �
+�����Q�

+�/Z����Q/��
������/��]
)[�Z/Z�
��Q�
���/	
��/�
 ��/������
 �������Q���\
 ��
 �Y����/

�������/\
 Q����x����/\
 �//��
+�
 ���
 +�/Z��	
��Q/���]

�������Q�
 �

������Q/�
 
�
 `��[[�/�\

Q/���
 �`�Z�
 ���R
 `�������
 G
R	��w�/

`�������\
 �/�Z
 ���Q/
 ���
���
 
�
 +����

G
R	��w�/
�//����
��
��]

�,0����
I��/���
 ��
 ������/���
 
�����
 �
/������
 
�
 ��������


������
 ��Z�Q/����]
 �
/������
 �/��Q/��
 �Y/R

+Y��������
�����/�
�/Z�����/
�Y/
���Q�]


^	*&..	$�$'

�$$	
 #�������"��

 ��$
������	
 ���
�
 �������
 ������ +�
 *�


??�	��"	
����
	���"�&
9

 �������
����
���
 *�
+�������
*�+	$��
&
�9

5�)@;�9).�
E4�9))�2,
��
/�&�

)

�/�
*�

�(""��	
������ +�
+��=��
��	�C
��$�
$		�
�=(�
�������

�$

<�	�����

��	�

(�
	
��
W)

�/�
*�X&

,��	$	�	
 ���������	&
 �9

4��������	
 ���	$	"�$	
 *�

�	��	�

=<�*�"�$	
��
D�&�

'<�=�
��	
"��
��C
 =�*�
��	
4))8275
';595�2,.2@@2

*�
=����
��	
�	���#����&

)

�/�
*&

4�$�	
��	

(�
	�	��	
*�
�����
��	
������ +�
	

	#���	&

,(�
�	
 ���������
 �	����	�

 	

	#���	C
 ��$�
 ������ +�

��	"�$	
 �	�=
 �$
 
<�	�����

 
??�	��"	
 ����
	���"�

��	"��	
<<����
���
W)

�/�
*&X&

I>����c ,�Z�
 ���������/�\
 ��
 G
R	��w�/
 �

���
 �/

+Y�����
�����
���������]

@�D�:��

@�D�:�D



.. �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

-�/Z����Q/��
��[�Z 

Käsihoovaga Bob-Tach (järg)

)

�/�
*'

'����
��	
 ������ +�
 
�+�#���	C
 $��
 	

 
??�	��	
 
(��	�

"���

#���

��+
�
W)

�/�
*'X&
,		
=(�"�����

??�	��"	

����
	���"��
����
���
=��
�
���
�� +�
		�"��

���&

I>����c ��������
 �������Q�
 +�/Z����Q/����

���//��Q���\
 �������Z�
 ���������\
 ���/
 ���

����/R
��/�/
Q����
����/]

,	����	
 "��
��
 *�
 =<�*��	
 ��������
&
 �9

4��������	

���	$	"�$	
*�
�	��	�

=<�*�"�$	
��
D�&�

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

����
���//��Q���
�����Q/��c
} ���Z���Z�
�Y��������\
�//
��
��������
�[[R
�Y������


Q��+/�����]
} ��/����
Q

�
�]
} �������Z�
��/��+/���]
} �Y����
`���
/��Q�+//��]
} �`�/��Z�
 �Y/�
 ��������Q��
 ���������(
 �Y/


��G����"(0���\
 ��
 �Y/�
 �Y���	\
 ��������	
 ��

�Y/��x�����/

�/�

����/�
�[���
�`�/�����]

�
��/
 /��Q�+//��
 
�
 `���
 �Y������\
 +��R
 /��Q�+//���	
�`����Q
����
x�����/

�/�
�[���
�`�/��Q�]
��/
����/Q/�	
����Q��
�/
�`�/��
�[���\
��
���Z�
�`����Q/
�

����]

^	*.�1	$�%$

)

�/�
*A

1����	
 ���
 ������ +�
 +�������C
 ��$�
 $		�
 �$
 
<�	�����


�����
�$��
 W)

�/�
*AX
 *�
 ������
���
�=��
 
<�	�
���
��	�

�<��

??�	��"	
����
	���"�
�=��	&

@�D�:�:

@�D�:��)



.3 �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

-�/Z����Q/��
��[�Z 

Käsihoovaga Bob-Tach (järg)

)

�/�
1$

6(�	"��
 +��=��
 #	�=��
 �����
�
��

 #��
�"�
 =��
�

���"�
W)

�/�
1$X&

'��
 "(�	"��
 +��=��
 	�
 ��$$�
�
 �����
�
��
 ��	$����	C

#??����	
+������	

	��
�"��	��
��� �
�
"����	��$��*�

#���	&

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

G
R	��w�/
 �//���
 +�����
 �����Q�
 �[R/
 �������Q�

�

������Q/�
 
������
 �����]
 �

���
 +�����
 
��Q�

�Y+��/
 ���
 ��
 ����������]
 ��/
 �//���
 
�
 �/��/��Q���\

�Y/R
��������
����/
�����]

^	*&%3	$*$'

)

�/�
1%

'�����
 #	�=��
 ���
�"�
 �<��
 
??�	��"	
 ����
	���"�

�=��	C
 ��$$�
��	�
 
??�	��"	
 ��$����

 ������ +�
 ����	

W)

�/�
1%X&

E+	$���	
 ����+����=�������&
 �9

1����������	�

�������
"����
��
:�&�

@��D�::

���Q/
+����+����/�

G
R	��w�/
�//�
+��R
+����Q�

�����
 �������Q�

�

������Q/�
 
����
 ���

���Q/��
�����]

@������



.� �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

-�/Z����Q/��
��[�Z 

Elektriline Bob-Tach

�,0����
I��/���
 ��
 ������/���
 
�����
 �
/������
 
�
 ��������


������
 ��Z�Q/����]
 �
/������
 �/��Q/��
 �Y/R

+Y��������
�����/�
�/Z�����/
�Y/
���Q�]


^	*&..	$�$'

4�������
=(��
����
	�	�
����$	
������ +&

,��	$	�	
 ���������	&
 �9

4��������	
 ���	$	"�$	
 *�
 �	��	�


=<�*�"�$	
��
D�&�

'<�=�
��	
"��
��C
=�*�
��	
4))8275
';595�2,.2@@2
*�

=����
��	
�	���#����&

)

�/�
1*

)

�/�
11

9�*�
��	
 *�
 +����	
 ���
 ����
�

 �0���)!15
 '55428
 E4�,

�#��
��
W)

�/�
1*XC
��$�
+��=��
��������
�$

<�	�����

��	�


(�
	
��
W)

�/�
11X&

)

�/�
1.

4�$�	
��	
 
(�
	�	��	
 *�
 �����
��	
 ������ +�
 =	���

	

	#���	&

,(�
�	
 ���������
 �	����	�

 	

	#���	C
 ��$�
 ������ +�

��	"�$	
 �	�=
 �$
 
<�	�����

 
??�	��"	
 ����
	���"�

��	"��	
<<����
���
W)

�/�
1.X&

I>����c ,�Z�
 ���������/�\
 ��
 G
R	��w�/
 �

���
 �/

+Y�����
�����
���������]

)

�/�
13

'����
��	
 ������ +�
 
�+�#���	C
 $��
 	

 
??�	��	
 
(��	�

"���

#���

��+
�
W)

�/�
13X&
,		
=(�"�����

??�	��"	

����
	���"��
����
���
=��
�
���
�� +�
		�"��

���&

���:��/)

%

@�D�:��

@�D�:�D

@�D�:�:



.& �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���

�)>�? 

-�/Z����Q/��
��[�Z 

Elektriline Bob-Tach (järg)

)

�/�
1�

I>����c I�����/����/���
 G
R	��w�/�
 
�

�`�����/�������/�
 +/������
 �Y��
 ���\
 ��

�
/��
 �//���
 ����
 �[����
 �
������
 ��

���/�����
 �������Q�
 ����/����Q/��]
 ����

�//���
�Y/���
��Z������
 ����+

��
 ���Z���\

�Y/R
 ���/�

���
 ����/���
 �`�/�/�
 �G,G	
��H�

f^�(?��
�-q 
�����/
��������\
��
�//���

����
 �������Q�
 +�/Z����Q/��
 �[/��

��������
`���
�Y���]

9�*�
��	
 *�
 +����	
 ���
 ����
�

 �0���)!15
 '55428
 E4�,

�#��
��
W)

�/�
1�XC
��$�
+��=��
��������
�$

<�	�����

��	�


(�
	
��&

)

�/�
1&

9�*�
��	
 *�
 +����	
 ���
 ����
�

 �0���)!15
 '55428
 )44)

�#��
��
W)

�/�
1�XC
��$�
+��=��
�$

<�	�����

�����
�$��

W)

�/�
1&X
 *�
 ������
 ���
�=��
 
<�	�
 ���
��	�
 �<��


??�	��"	
����
	���"�
�=��	&

)

�/�
1'

6(�	"��
 +��=��
 #	�=��
 �����
�
��

 #��
�"�
 =��
�

���"�
W)

�/�
1'X&

'��
 "(�	"��
 +��=��
 	�
 ��$$�
�
 �����
�
��
 ��	$����	C

#??����	
 +������	
 
	��
�"��	��
 ��� �
�
 "����	��$��*�

#���	&

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

G
R	��w�/
 �//���
 +�����
 �����Q�
 �[R/
 �������Q�

�

������Q/�
 
������
 �����]
 �

���
 +�����
 
��Q�

�Y+��/
 ���
 ��
 ����������]
 ��/
 �//���
 
�
 �/��/��Q���\

�Y/R
��������
����/
�����]

^	*&%3	$*$'

)

�/�
1A

'�����
 #	�=��
 ���
�"�
 �<��
 
??�	��"	
 ����
	���"�

�=��	C
 ��$$�
��	�
 
??�	��"	
 ��$����

 ������ +�
 ����	

W)

�/�
1AX&

4�$�	
��	
 
(�
	�	��	C
 $��
 	

 
??�	��	
 *<<�
 �(+
���


"��#�$$��	&

E+	$���	
 ����+����=�������&
 �9

1����������	�

�������
"����
��
:�&�

���:��/)

%

*

@�D�:��)

@��D�::

���Q/
+����+����/�

G
R	��w�/
�//�
+��R
+����Q�

�����
 �������Q�

�

������Q/�
 
����
 ���

���Q/��
�����]

@������



.' �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

-�/Z����Q/��
��[�Z 

Voolikute suunamine (vanem versioon)

)

�/�
.$

,��$��	
=�������
 �<��
=������*�+���
�#��
��
 W)

�/�
.$X

*�
 �+	$���	
 ���������
 �������
"����&
 �9

��"�����$	

#�������"�$	
��
:�&�

I>����c ��/�������
 ������/Q����/���
 
�
 ��/
 �``+/

�

�/�����/���]
 �

�/�����/���
 �/
 �����

�������Q�
 �
Q+����/]
 �����
������

�

�/�����/����
 �
Q+����/��
 �����
 +���	
��Z�
G
Rw��/
Q``Z/��/�����
+

��]

Voolikute suunamine (eemaldatavad – kui kuuluvad 
varustusse)

)

�/�
.%

I>����c IY�����
 �������Q����
 
�
 ��Q�������

�

�/�����/�
�+
�
% \
Q/�

�
QY�����
����	
��Q/����
 +�/Z�����+
��/Z�
 �+
�
* 
 �����	
�/��Z�
 W)

�/�
.%X]
 ��Q��������
 �

�/��	
���/��
 ��
 +�/Z�����+
��/
 �
Q+�����
 ���R

����/��
G
Rw��/
Q``Z/��/�������]

)

�/�
.*

�	"����
�=
 =������*�+��
 �#��
��
 W)

�/�
.*X
 �$

#�������
��
 +����=������
	
 �
��&
 '��
 =������*�+���

���$��
 �$
 =�*�
 "��
�&
 �9

Voolikujuhiku paigaldamine 
(eemaldatav – kui kuulub varustusse)
��
/�&�

@���:�D

%

@�/�:��

%

.�����:

%

@�:D���

%

@��/�:�

%

@��/��D

*

@���:D:

%



.A �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

-�/Z����Q/��
��[�Z 

Voolikute suunamine (eemaldatavad – kui kuuluvad 
varustusse) (järg)

)

�/�
.1

'��
 ��������
 �$
 =����	"�
 =	�����$�
 =������*�+��C

���$��	
 
??�	��"	
 +����=�������
 �<��
 =������*�+���

�#��
��&
 E+	$���	
 ���������
 �������
"����
 �#��
��

W)

�/�
.1X&
�9

��"�����$	
#�������"�$	
��
:�&�

)

�/�
..

@��������	
		"����
�=
=������*�+��
�#��
��
�������

(�
	��
�

���*	�
���=�
#��������#��
�
����	
�#��
��
W)

�/�
..X&

)

�/�
.3

,��	�
��	
 �����
��
�+=

 �#��
��
 �<��
 		"����
�=�

=������*�+���
*�
#��������#��
�
$�$�
��$$�
��	
���
�#��
��

�����
��
�+=
�
�#��
/�
�
��
W)

�/�
.3X&

@��/��D

%


*

@��/��D @��/��:

%

*

@��/���

%

*

@��/��/

1



3$ �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

-�/Z����Q/��
��[�Z 

Esmakordne paigaldamine

2�	�
 
??�	��"	�
 *�
 ��	�
 ��������
 �$
 *���
 
	+��	�

=����
�
��
 ��"	�
����
	��&
'��
 
??�	��	
�$
=����
�
��

��"#��
�+	$���
	��C

��	�

??�	��"	
�+	$����
�����

=�+	
���C
 	

 $		�
 ��������
 �������
 �+	$���
	��&

�<#�	"�

 
	�=	

 =�������	
 ��+
�
 ����
 ��� �
�

"����	��$��*��
&

,���0"�_
} ����
 `�����Q/��
 +������Z�
 �//��//�Q/���
 �
���	

�/����]
I�����
�Y/R
�`����Q/
�//����/
����������]
} �
Z�Z�
 ��
 �Y������Z�
 �Y/�
 ������
 �����
�	

���[[���/���
�//�/�]
0	**&'	$�$'

0��	�
 �������
 "��
���
 =<�*�
 ����
�$��C
 *�+
��	
 
??�	��"	

+����=�������
 =������*�+���
	
 ����
 �����=��
 =����
���	�

����
�������$�&
E+	$���	

??�	��"	
+����������	�
�������
"��
���
�������
���
"��	��&
�9

1����������	�
�������
"����
��
:�&�

'�$
������	C
	


??�	��"	
+����=�������
	�
��	��
�		����

	��
#��
���
=��
�
�������
=(�

??�	��"	
�����=���
���&

I>����c �Y/Q��/�\
 ��
 �

�/����������
 ��Q����	
Q/����
 +����
 �Y������Q�
 �������Q�

�`��
�

�/����
�//��//�Q/���]

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

�/�Q���
 ��/�����
 ����R
 �����
 ��/���+�/���
 �[�ZQ/����

��������c
} �Y��
���

������
�����/��
�[�������]
} ��/��R
+����/
�Y/
Q���
����/��
Q�������/]
} I

�
�
�����R]
} �����������
����//���]

^	*$%A	$A$&

4(�=	$���	

??�	��"	
+����=������
	
�������
"��	
�+	$�
���
C
		"����"�
�
$	��
�������
���*	�
&
;��	
		"�����	

�������
"���	&

9�*����	�
�		���	

??�	��"	
+����=��������C
	

$		�
	�

��	��
�		����
	��
#��
���
=��
�
�������
=(�
 
??�	��"	

�����=���
���&

'��
+����=�������
�$
����	��
�	�
��C
#�$��
��	

??�	���
"	
�������
"����+	$���	�C
=(
"�
�
���
"���	
�������
���*	�


��+
�&
 ,		
 ��
��
 +����
 +����=��������
 #�$��
�"��	
 �*��

#�����&

�$$	
�������
�<�=�
�"��

#�$��
��	
�������
"��	
�+	$���	�

=<<$�	"�"	$����
�/
.�"
�D�
>
����&

,��	$	�	
 ���������	&
 �9

4��������	
 ���	$	"�$	
 *�

�	��	�

=<�*�"�$	
��
D�&�

'<�=�
��	
"��
��C
=�*�
��	
4))8275
';595�2,.2@@2

*�
=����
��	
�	���#����&

7��	$���	
 ����+���������&
 �-��	�
 
??=(

	�
 �	��
	

�������
 ����
���
 *�
 +������*�+	$���

 *�
 �#	���
���

�<�����"�
��
&�

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

�Y��
 ���
 
���
 �//��/�`���
 �Y/
 �`��
Y�/
 �Y/R
 �[���	
+�/���Q/���
 ���Z/��
 �[R/
 ����
 �Y/
 �������
 �/�Q�\

+Y���������
 �Y�/��/�
 �/Z�����/
 �Y/
 ���Q�]
 �Y��
 ���

�[����
�����/�
�Y/R

���
�[���Q���]
������
��/�Q/����

������Z�
+�+/	
�Y/
+�/���`���]
>�Z�
�����
����
+����

�[�Z�]
 ������
 ��/���+�/���]
 �����/��
 �����Q/���

������
�Y/
�/�Q�
+�����Z�
�//�/��Q�����
����/��
����/

+

��\
���
�����R
�Y�������
�//�/
����Q��/�]

^	*$&*	��	$A$A

'�$
������	
 
??�	��"	
 +���������
 �������
"��	
 �+	$����

�	�	
	
�=��
�"��	��&



3% �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

�`�����/�/���
�//��//�Q/���

,���0"�_
} ����
 `�����Q/��
 +������Z�
 �//��//�Q/���
 �
���	

�/����]
I�����
�Y/R
�`����Q/
�//����/
����������]
} �
Z�Z�
 ��
 �Y������Z�
 �Y/�
 ������
 �����
�	

���[[���/���
�//�/�]
0	**&'	$�$'

2�	�
 
??�	��"	�
 *�
 ��	�
 ��������
 �$
 *���
 
	+��	�

=����
�
��
 ��"	�
����
	��&
'��
 
??�	��	
�$
=����
�
��

��"#��
�+	$���
	��C

��	�

??�	��"	
�+	$����
�����

=�+	
���C
 	

 $		�
 ��������
 �������
 �+	$���
	��&

�<#�	"�

 
	�=	

 =�������	
 ��+
�
 ����
 ��� �
�

"����	��$��*��
&

I>����c ������Z�\
 ��
 �//��//�Q/���
 
�
 �
����/����

�/��/�����]
��/
�//��//�Q/���
�/

��
�[/��/����

���������\
 �
���
��/Z�\
 ���
 �//�Q/���
 
�

`����Z���
�������Z�
��
��Q�
�``+/]

)

�/�
.�

�,0����
�>��0?�
-2�����0_

�`��
�����/�\
 �
���\
 `��������
 ��
 �//��//�Q/���
 �Y/	
���
Q��/��
��
�������Q���
������Q/���
���Q�����]

�//��//�Q/��
 `�����Q/���
 ��
 ����/�Y�Q/���
 ����R
 
���

���������/�]

^	***$	$1A�

Ühendamine:

�	"�����	
 "��
��
 *�
 #��+

 ���
"���
 �(�"�
 *�
 +�����
�+	$���	
 #�$���	�

 $�$�
 �(�"�+	$���	
 =<���#�$$��
&

9		$���	
 =<���	
 =��
���	
 
		�C
 	

 ���
"����
 	�
 ��	

������		��$��C
 "(��$	$��C
 ��+*��
�
��
 	��
 �����	�


����$��&
 ,	����
	
 
�$$��
	
 ��"$	"��	�
 
��	�
 ��+*��
�
��

���
"������
=<�*�
=�+	
���
W)

�/�
.�X&

4����	
 ���
"���+	$���	
 #��
��
 #��
���#	���&
 4��
"��
 �$


<�	�����

 �+	$��
��
 ����C
 ���
 �����
 =����
��+����
 �����	�

	����
���
"���+	$���	
#��
���#	���	
W)

�/�
.�X&

I>����c �
���
��/Z�\
��
�������Q�
�`��
�

�/���
�/


����
�������
�Z�
+������
�����
������/
�Y/

�������Q�
 �//����/�
 
�/]
 2/Z���/
 ��Z����	
�/Q/��
���
��Q��
����
+�/Z����Q/��
��
3$] ]

Lahtiühendamine:

9����
��	
+������������
		"
�(+�
��
&
�-��	�

??=(

	�

�	��
	
 �������
 ����
���
 *�
 +������*�+	$���

 *�
�#	���
���

�<�����"�
��
&�

,����	
���
"���	
�����&
�(""��	

�����
+�����+	$���	�

��	=�

+�����C
��$�
���
"����
�+	$��=��
��+
�&@�/��D�@�/��D�

��"�I�(
I�(��0(

@��:���

���I�(
I�(��0(



3* �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

)���/Q/�x�����/

�/�

'<�=�
��	
 "��
��
 �������
 *�+���
"	�
C
 ���
 
��=�=??
 �$

��$$�
�
��
*�
��
"	#���	
��$�	
�
��&

4���
��	
 ����	
 ����+���������&
 �-��	�
 
??=(

	�
 �	��
	

�������
 ����
���
 *�
 +������*�+	$���

 *�
 �#	���
���

�<�����"�
��
&�

I>����c ����
 �������Q�
 �[/�/��Q/��
 ����R
 �/���

�`�/����
�/���`�����/��]

)

�/�
.&

)

�/�
.'

1����
��
 �#��
��
 W)

�/�
.&X
 �=�"��	��
 �����	
 #��	"�
#����	
*�+
+��=�
����
�

�#��
��
W)

�/�
.'X
#��	"��	&


1����
��
 �#��
��
 W)

�/�
.&X
 ����	"��	��
 �����	
 #��	"�
#����	
*�+
+��=�
����
�

�#��
��
W)

�/�
.'X
=������	&

I>����c ��/
 �������
 �/
 x�����/
����/
 ���������

`����

����\
 +����Z�
 Q

�
�]
 ��R����Z�

�/���`�����/��
�Y��
���]
�[���Z�
������/��
��

������Z�
�

�/����
�//�Q/���]

������/Z�
�����Q/��

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

} �Y������/����
+�����
�
/��Q�
���������
Q��/����

��
�������Q���
�[��Q���
1
Q
���Z�����]

} >�Z�
����Z/
�����Z�
���//��Q���\
��/
Q

�
�
�����R]
^	*1*$	$A%$

)

�/�
.A

'�������

 ��	�
 *�
 ����
 �(�
	�
 #	��
 �������
 ����	"
 �
�

��	"�
���$�
��
��	�#���	&
,(�
�	
��������

�
�	
��	�
=(�

����C
"�

	
�	��	��
���
�
W)

�/�
.AX&

�(�
�	
+����
��

��$��

�	��=(��C
	

�		
��	��
"��#�$$�

��$����
	�

�(��	"��&

�,0����
����/��
��
+������
�
�/R
��/�
�������
�Y�����
+/����]

>�Z�
 `����Z�
��R//�/
 
������/��/�
 �[/�����
 ��R������

�/Q/�

�Q���]
 "����
 �
/������
 �/��Q/��
 �Y/R
 ����

�����
 Q��/��
 �����Q/��
 �Y/
 `QR��Q/����
 �/�Z

+Y��������
�����/Z������
�Y/
/��Z/
���Q�]

^	*$3�	%%%*

@��/��:@��/��:

%

*

@���D��@�:�:�/

%

����������\
�H�
��
��H

%

�)H ���/�D�
�`���
�������/Z�

�[/�
�������/Z�

���������
����
�Y/�Q/�����������
`���
�Y/�Q/��



31 �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���

�)>�? 

������/Z�
�����Q/��
��[�Z 

Haaratsi täitmine

�,0����
IY����
 �������Q�
 ����������
 +����
 
�
 ���/�
 
��

�����
 +/���
 ��������
 ���Q���\
 ���������
 
�������

�Y/
���/��
Q�������/Z�]
����/����
�/�Z/Q�����
+�/Z����Z�

��R//�/��
 G
Rw��/
 ��/���������
 �
Q+����]
 ���

�
Q+����
+���R
 ���/��
 �/����/����
Q�������/
����\
Q/�

�Y/R
��R//�/
���Z/��
����\
`������
�Y/
��Z���]

^	*%$&	%%'�

)

�/�
3$

)=��	
+����
�
=�*������
"<<���
W)

�/�
3$X&

4�$�	
��	

(�
	�	��	

<�	�����

W)

�/�
3$X&

'����
��	
 +����
��

 	

	#���	C
 ��$�
 �	��	
 ���"�$	
 �	�=


�	
��
 "��#�$$��	&
 ,(�
�	
 �	����	�

 	����C
 ����
	�

+����
��
"�
	�*���
����	
W)

�/�
3$X&

)

�/�
3%

'��
+����
�
�$

<��C
����	�	
�		

<�	�����

W)

�/�
3%X&

��������	
"�
	�*���
*���	�

		"��	
W)

�/�
3%X&

Haaratsi tühjendamine

�,0����
>�Z�
 ����/Z�
 �

�Q��
 Q���
 `��
 ���/�����\
 Q/�
 �Y/R

���Z/��
 ���/��R//�/]
 I��/�
 �Y/R
 ����+

��
 �������

�/�Z
+Y��������
�/Z�����/
�Y/
���Q�]

^	*$3&	$�A.

)

�/�
3*

��+*	$��"����+
�
�(�
	�
+����	
+����
��

"������&

�(�
�	

(�
	�	��	
��	�
W)

�/�
3*X&


�

 =<�
���
 ����"�
 "�+������"��

 +����
��
 
�������
C

+����	
 +����
��

 
(�
	�	��"	
 
(�
"��	�
 +�����$
����	�


W)

�/�
3*X&

,(�
�	
 �	����	�

 	����C
 ��$�
 +����
�
 �$
 =	������
�
 =(�

��$
	�$	��
��+��
W)

�/�
3*X&

��+*	$���	
+����
�&
'��
����
"�
	�*��
����
�����
��"�+�
�

=(�
 ���
�
 �+	�
 �	�=��C
 ����
��	
 �����
�"��>�$�
����$�

"�
	�*���
�����
�"��	��

	��	�	
#���	
W)

�/�
3*X&

�,0����
����/��
��
+������
�
�/R
��/�
�������
�Y�����
+/����]

>�Z�
 `����Z�
 ��R//�/
 
������/��/�
 �[/�����
 ��R������

�/Q/�

�Q���]
 "����
 �
/������
 �/��Q/��
 �Y/R
 ����

�����
 Q��/��
 �����Q/��
 �Y/
 `QR��Q/����
 �/�Z

+Y��������
�����/Z������
�Y/
/��Z/
���Q�]

^	*$3�	%%%*

���/�D�

���/�:�

���/�D�



3. �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

������/Z�
�����Q/��
��[�Z 

Maa kaevamine haaratsiga

)

�/�
31

4�$�	
��	
 
(�
	�	��	
 *�
 ��	
��	
 +����
�
 "��#�$$��	

W)

�/�
31X&

)=��	
+����
�

<�	�����

W)

�/�
31X&

,(�
�	
	

	=��
�����

	����
 *�
 *<
���	
+����
��
�����
�"��


W)

�/�
31XC
��$�
�		
#�$$��	��	

�$���&

9	�*(�
����	$��"��	��
�	���
��	
+����
��

=	���&
,(�
�	

	����C
��$�
+����
�
�$

<��&
'��
#�$$��
�$
�(=�C

(�
�	
*�

��$�	
��	
+����
��
	���	�=�C
������	�
��"��
�*��
�	����	�


	����
W)

�/�
31X&

)

�/�
3.

'��
 +����
�
 �$
 
<��C
 #	�
��	
 	���������"�$	C
 �����
��	

+����
�
�(#�$�

�����
$�$�
����	�	
�		
W)

�/�
3.X&

)

�/�
33

�(�
�	

(�
	�	��	
��	�C
	

+����
�
	�
#��
���
"��#�$$��

��	=�
	

����
��
	
=��
�
W)

�/�
33X&

��������	
��	=�"��#�����$$��

		"��	
W)

�/�
33X&

���/�D/

���/�DD

���/�D�



33 �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���
�)>�? 

��Q����Q/��

Voolikute eemaldamine (eemaldatavad – kui kuuluvad 
varustusse)

)

�/�
3�

)=��	
 �����
��
�+=
�
 �#��
��
��$$�
�����
 �#��
��&
�	"���
���	
		"����
�=�
=������*�+���
*�
#��������#��
�
=�+	�


�����
��
�+=

�#��
��
W)

�/�
3�X&

)

�/�
3&

�	"�����	
		"����
�=
=������*�+��
�#��
��
#��������#��
�

�#��
��
���*	�

W)

�/�
3&X&

E+	$���	
 ��+
�
 +����������	�
 �������
"����&
 �9

1����������	�

�������
"����
��
:�&�

�	"�����	
=�������
=������*�+����

�=�$	"
=	�����$�&

)

�/�
3'

@��������	
 		"����
�=
 =������*�+��
 �#��
��
 +������

�#��
��
����	
W)

�/�
3'X
����
������
=����
���	�&

,��	�
��	
 �����
��
�+=

 �#��
/�
 W)

�/�
3'X
 �<��

		"�����
�=�
=������*�+���
*�
+������
$�$�
��$$�
��	
���

������
��
�+=
�
�
��&

@��/���

*

%

@��/��/

%

@��/��:

%

*

@�����/

%

*

1



3� �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���

�)>�? 

��Q����Q/��
��[�Z 

Käsihoovaga Bob-Tach

4�$�	
��	
 
(�
	�	��	C
 $��
 	

 
??�	��	
 *<<�
 �(+
���


"��#�$$��	&
4�$�	
��	
=(�
����	�	
+����������	��	
����

������
=����
���	�&

I>����c -��Q�
 +/�����
 �
����
 �Y/
 �[��/Q���

�������Q�
Q��
�`�Z�
�`�Q�Q/��
+�/Z���Z�

��������
 ����
 ������/��
 ��Q����Q/��

+���������
�Y/
+��������]

,	����	
"��
��
*�
=����
��	
����+���������
�(+�
��

����

�$
��+����
�=�&
 �-��	�
 
??=(

	�
 �	��
	
 �������
����
���

*�
+������*�+	$���

*�
�#	���
���
�<�����"�
��
&�

9<�*��	
 ��������
&
 �9

4��������	
 ���	$	"�$	
 *�
 �	��	�


=<�*�"�$	
��
D�&�

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

����
���//��Q���
�����Q/��c
} ���Z���Z�
 �Y��������\
 �//
 ��
 ��������
 �[[R


�Y������
Q��+/�����]
} ��/����
Q

�
�]
} �������Z�
��/��+/���]
} �Y����
`���
/��Q�+//��]
} �`�/��Z�
 �Y/�
 ��������Q��
 ���������(
 �Y/


��G����"(0���\
 ��
 �Y/�
 �Y���	\
 ��������	
 ��

�Y/��x�����/

�/�

����/�
�[���
�`�/�����]

)��//��Q�
 ������Y����`����Q
 +��R
 ������Y���

`����Y��Q/���
 ����
 x�����/

�/�
 �[���
 �`�/��Q�]

-�����Z�
 
Q�
 G
Rw��/
 ����/�����
 +

��\
 ��/

�
���
���

���
�[���
�/
�`�/��]

^	*.�1	%%%$

E+	$���	
 ����+����=�������
 ��+
�&
 �9

1����������	�

�������
"����
��
:�&�

)

�/�
3A

�(""��	
������ +�
+��=��
��	�
W)

�/�
3AXC
��$�
$		�

�=(�
�������
�$

<�	�����

��	�

(�
	
��&

�,0����
G
R	��w�/
�

���

�
�����+/�Z�Z�]
�
/���
�

����

�/������
 �/��/
 ��
 �����
 ���
 ��Z������
 ����/]
 �
/�����

�/��Q/��
�Y/R
+Y��������
�/Z�����/]

^	*$3.	%*'3

,��	$	�	
 ���������	&
 �9

4��������	
 ���	$	"�$	
 *�

�	��	�

=<�*�"�$	
��
D�&�

'<�=�
��	
"��
��C
=�*�
��	
4))8275
';595�2,.2@@2

*�
=����
��	
�	���#����&

)

�/�
�$

'����
��	
 ������ +�
 	

	#���	
 *�
 
�������	
 ���������


??�	��"	�

		"��	
W)

�/�
�$X&

@�D�:���

@�D�:�D)



3& �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
���(��0?�
�����I0���

�)>�? 

��Q����Q/��
��[�Z 

Elektriline Bob-Tach

4�$�	
��	
 
(�
	�	��	C
 $��
 	

 
??�	��	
 *<<�
 �(+
���


"��#�$$��	&
4�$�	
��	
=(�
����	�	
+����������	��	
����

������
=����
���	�&

I>����c -��Q�
 +/�����
 �
����
 �Y/
 �[��/Q���

�������Q�
Q��
�`�Z�
�`�Q�Q/��
+�/Z���Z�

��������
 ����
 ������/��
 ��Q����Q/��

+���������
�Y/
+��������]

,	����	
"��
��
*�
=����
��	
����+���������
�(+�
��

����

�$
��+����
�=�&
 �-��	�
 
??=(

	�
 �	��
	
 �������
����
���

*�
+������*�+	$���

*�
�#	���
���
�<�����"�
��
&�

9<�*��	
 ��������
&
 �9

4��������	
 ���	$	"�$	
 *�
 �	��	�


=<�*�"�$	
��
D�&�

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

����
���//��Q���
�����Q/��c
} ���Z���Z�
 �Y��������\
 �//
 ��
 ��������
 �[[R


�Y������
Q��+/�����]
} ��/����
Q

�
�]
} �������Z�
��/��+/���]
} �Y����
`���
/��Q�+//��]
} �`�/��Z�
 �Y/�
 ��������Q��
 ���������(
 �Y/


��G����"(0���\
 ��
 �Y/�
 �Y���	\
 ��������	
 ��

�Y/��x�����/

�/�

����/�
�[���
�`�/�����]

)��//��Q�
 ������Y����`����Q
 +��R
 ������Y���

`����Y��Q/���
 ����
 x�����/

�/�
 �[���
 �`�/��Q�]

-�����Z�
 
Q�
 G
Rw��/
 ����/�����
 +

��\
 ��/

�
���
���

���
�[���
�/
�`�/��]

^	*.�1	%%%$

E+	$���	
 ����+����=�������
 ��+
�&
 �9

1����������	�

�������
"����
��
:�&�

,��	$	�	
 ���������	&
 �9

4��������	
 ���	$	"�$	
 *�

�	��	�

=<�*�"�$	
��
D�&�

'<�=�
��	
"��
��C
 =�*�
��	
4))8275
';595�2,.2@@2

*�
=����
��	
�	���#����&

)

�/�
�%

)

�/�
�*

9�*�
��	
 *�
 +����	
 ���
 ����
�

 �0���)!15
 '55428
 E4�,

�#��
��
W)

�/�
�%XC
��$�
+��=��
W)

�/�
�*X
��������
�$


<�	�����

��	�

(�
	
��&

)

�/�
�1

'����
��	
 ������ +�
 	

	#���	
 *�
 
�������	
 ���������


??�	��"	�

		"��	
W)

�/�
�1X&

I>����c I�����/����/���
 G
R	��w�/�
 
�

�`�����/�������/�
+/������
�Y��
���\
��
�
/��

�//���
 ����
 �[����
 �
������
 ��
 ���/�����

�������Q�
����/����Q/��]
����
�//���
�Y/���

��Z������
 ����+

��
 ���Z���\
 �Y/R
 ���/�
 
���

����/���
 �`�/�/�
 �G,G	��H�
 f^�(?��
 �-q 

�����/
 ��������\
 ��
 �//���
 ����
 �������Q�

��Q����Q/��
�[/��
��������
`���
�Y���]

���:��/)

%

@�D�:���

@�D�:�D)



3' �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
������,,-���(��0?�
�����I0���

������

+������/��
������//�����
Q����/�
��
�Y����

�

�/�
�.

���	���
W�

�/�
�.X
�$
	��
�
��

	�	����#��������	
���:�

����=��
+����
��"��	���&

��/
 ���������
 �����������
 ������//����
 ������/Z�\

Q����R
 Z�����//
 ���������]
 ������//�����
 ������/��

�
���
 ���������
 /�x
�Q���/

�/
 ���Q/����
 +���	
��Z�

Q�
G
Rw��/
Q``Z/��/�����
+

��]

�,0����
I/���
 ����Z/
 �/
 �
�/
 ��������
 �������Q�/�
 �Z�

�
++��/�\
 Q/�
 �/
 
��
 G
Rw��
 H
Q+��|
 +

��
 �����

�//�����]
 0Z�
 Q����/
 ��
��
 
�
 �����
 �//�����
 �/����

�/������Z�
 Q�������/��
 
������
 ����/Q/����
 ��������

�������Q��
 ��
 �
+��]
 ������//�Q���
 �������Q��
 ��

�
+��
�Y/���
+Y��������
�/Z�����/
�Y/
���Q�]

^	*��*	$%$'

)

�/�
�3

1����
��
(��	

���
���	

���"��	��
#	��

	�	����#������

��	"�
 =����
�
��
 		�"��	
 ����+����������	��"	��

W)

�/�
�3X&
,������	=�
	
 ��"#�	�
��	
��*��
#??����	

��� �
�
"����	��$��*�
#���	&

I��/��!�������Q�
����/���Q/��

Kaitseklapi paigaldamine

I>����c ������

+������/��
�**3$

�
�������
+�/	
Z�������
��/������+/�]

������,,-	
���(��0
I�(��

�������	�,--�������
�������	

��������	
�����

)�����������

&.z
������


����0�"�IG�0��

�#$�$$%$%


'$z

������


����0�"�IG�0��

�#$-$$%$%

&'z
������
������


����0�"�IG�0��
��(#$$%$%


&*z
������


����0�"�IG�0��
����$$%$%


'*z
������


����0�"�IG�0��
�#$"$$%$%


���:� � � � � �

@��:D��



3A �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
������,,-���(��0?�
�����I0���
�)>�? 

������

+������/���
�/����Q/��
��
�������
�[���Q/��

Sisenemine

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

I��/��
������Q/��
����c
} �/��/��Z�
���
�/������
��������Z�]
} ���Z���Z�
/��Q�+//��
���/
�����R
���������� ]
} >�Z�
+/����
���Z�
��
�[�/
��R//�/��
�[���]

^	*'%$	%%$A

)

�/�
��

'���
��	
 *�+������$�
 ���	$	"��	�
 �<	#��	"	��
 �#��
��

W)

�/�
��X&

I>����c ������

+������/���
 �/����Q/���
 ��
 �������

�[���Q/���
 ����R
 ����/
 ��������
 ������/�

�
�Q�
�
����+����/]
>�Z�
�`+���]

)

�/�
�&

'�$$�
��	
 
��=�=??C
 ��$�	
��	
 ��
"	#���	
 �#��
��

W)

�/�
�&X
 �kui kuulub varustusse�
 *�
 ��+�
��	

�	���#����&

,	���	
�(������$���$�
*�
+���
=�����	$����	&

9

 
<#�	"�

 
	�=	

 
	�	����#���������
 
??
�"��	
 ��+
�


	�	����#�������
 ����
���
 *�
 +������*�+	$���

 *�

�#	���
���
�<�����"�
��
&

Väljumine

,	���	
�(������$���$�
*�
+���
=�����	$����	&

7��	$���	
�	���#����&

�(""��	
 $���
 *�
 
??�	��	
 
�����
 $�$�
 ��$�	
��	

"��#�$$��	&

,	����	
"��
��&

�(�
�	
 ��	�
 ��
"	#���	
 �kui kuulub varustusse�
 *�
 =		$�
���	C
 	

 
(�
	�C
 �����
���C
 $���	
 =<�*�����
���C
 ����+���
��������
*�
=	��*�"�>�$�
����$��
�$
=<�*�
����
�
��&

�	"�����	
=(
�&

9<�*��	

	�	����#��������
&

�,0����
����
���//��Q���
�����Q/��c
} ������
�Y/����������Z
��
�

R
��R������/���]
} �������Z�
��/��+/���]
} �YQQ���
�

�
��
��������
��Z��/
�/�Z
���Z���Z�


Q��+/�����]
} ��/����
 Q

�
�]
 �Y����
 `���
 /��Q�+//��
 ���/


�����R
���������� ]
�0��������
 ��
 I��0"�
 �������	
 )�
 �,,�(��	
)���"(0��]

^	*�1&	$�$&

@��/���

%

%

@�/���:

%



�$ �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
������,,-���(��0?�
�����I0���
�)>�? 

-�/Z����Q/��

Käsihoovaga Bob-Tach

I>����c -/��/�
 ��
 ���/���
 ���Z/�����
 �
+�����Q�

+�/Z����Q/��
 ������

+������/��]
 )[�Z/Z�

��Q�
 ���/��/�
 ��/������
 �������Q���\
 ��

�Y����/
 �������/\
 Q����x����/\
 �//��
+�
 ���

+�/Z����Q/���]

�������Q�
 �

������Q/�
 
�
 `��[[�/�\

Q/���
 �`�Z�
 ���R
 `�������
 G
R	��w�/

`�������\
 �/�Z
 ���Q/
 ���
���
 
�
 +����

G
R	��w�/
�//����
��
��]

�,0����
I[���Y��
 �,0����
 Q��/���
 ��
 �������������/���

�//��R
 +
�����/�������
 
��
���
�����\
 Q/�
 �Y/R

+Y��������
 ���Q�
 �Y/
 �����/Z�����/\
 ��/
 ����
 �/

�[��/��]


^	*$..	%%$&

�$$	
 #�������"��

 ��$
������	
 ���
�
 
	�	����#�������

������ +�
 *�
 
??�	��"	
 ����
	���"�&
 9

 
	�	����#�
�������
����
���
 *�
+������*�+	$��
&
 �9

5�)@;�9).�

E4�9))�2,
��
/�&�

)

�/�
�'

�(""��	
������ +�
+��=��
��	�C
��$�
$		�
�=(�
�������

�$

<�	�����

��	�

(�
	
��
W)

�/�
�'X&

,��	$	�	
 
	�	����#���������	&
 �9

�	�	����#���������	

���	$	"�$	
*�
�	��	�

=<�*�"�$	
��
:�&�

'<�=�
��	
"��
��
*�
=����
��	
�	���#����&

)

�/�
�A

4�$�	
��	
$���
*�
�����
��	
������ +�
	

	#���	&

,(�
�	
 
	�	����#���������
 �	����	�

 	

	#���	C
 ��$�

������ +�
 ��	"�$	
 �	�=
 �$
 
<�	�����

 
??�	��"	

����
	���"�
��	"��	
<<����
���
W)

�/�
�AX&

I>����c ,�Z�
 ���������/�\
 ��
 G
R	��w�/
 �

���
 �/

+Y�����
�����
���������]

)

�/�
&$

'����
��	
 ������ +�
 
�+�#���	C
 $��
 	

 
??�	��	
 
(��	�

"���

#���

��+
�
W)

�/�
&$X&
,		
=(�"�����

??�	��"	

����
	���"��
����
���
=��
�
���
�� +�
		�"��

���&

I>����c ��������
 �������Q�
 +�/Z����Q/����

���//��Q���\
 �������Z�
 ���������\
 ���/
 ���

����/R
��/�/
Q����
����/]

,	����	
 "��
��
 *�
 =<�*��	
 
	�	����#��������
&

�9

�	�	����#���������	
 ���	$	"�$	
 *�
 �	��	�


=<�*�"�$	
��
:�&�

@�D�:��

@�D�:�D

@�D�:�:



�% �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
������,,-���(��0?�

�����I0���
�)>�? 

-�/Z����Q/��
��[�Z 

Käsihoovaga Bob-Tach (järg)

�,0����
����
���//��Q���
�����Q/��c
} ������
�Y/����������Z
��
�

R
��R������/���]
} �������Z�
��/��+/���]
} �YQQ���
�

�
��
��������
��Z��/
�/�Z
���Z���Z�


Q��+/�����]
} ��/����
 Q

�
�]
 �Y����
 `���
 /��Q�+//��
 ���/


�����R
���������� ]
�0��������
 ��
 I��0"�
 �������	
 )�
 �,,�(��	
)���"(0��]

^	*�1&	$�$&

)

�/�
&%

1����	
 ���
 ������ +�
 +�������C
 ��$�
 $		�
 �$
 
<�	�����


�����
�$��
 W)

�/�
&%X
 *�
 ������
���
�=��
 
<�	�
���
��	�

�<��

??�	��"	
����
	���"�
�=��	&

)

�/�
&*

6(�	"��
 +��=��
 #	�=��
 �����
�
��

 #��
�"�
 =��
�

���"�
W)

�/�
&*X&

'��
 "(�	"��
 +��=��
 	�
 ��$$�
�
 �����
�
��
 ��	$����	C

#??����	
+������	

	��
�"��	��
��� �
�
"����	��$��*�

#���	&

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

G
R	��w�/
 �//���
 +�����
 �����Q�
 �[R/
 �������Q�

�

������Q/�
 
������
 �����]
 �

���
 +�����
 
��Q�

�Y+��/
 ���
 ��
 ����������]
 ��/
 �//���
 
�
 �/��/��Q���\

�Y/R
��������
����/
�����]

^	*&%3	$*$'

)

�/�
&1

'�����
 #	�=��
 ���
�"�
 �<��
 
??�	��"	
 ����
	���"�

�=��	C
 ��$$�
��	�
 
??�	��"	
 ��$����

 ������ +�
 ����	

W)

�/�
&1X&

@�D�:��)

@��D�::

���Q/
+����+����/�

G
R	��w�/
�//�
+��R
+����Q�

�����
 �������Q�

�

������Q/�
 
����
 ���

���Q/��
�����]

@������



�* �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
������,,-���(��0?�
�����I0���
�)>�? 

-�/Z����Q/��
��[�Z 

Voolikute suunamine

)

�/�
&.

,��$��	
 +����=�������
 �<��
 =������*�+���
 �#��
��

W)

�/�
&.X
*�
�+	$���	
�������
"����

	�	����#���������&

�9

��"�����$	
#�������"�$	
��
�/&�

@��/���

%



�1 �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
������,,-���(��0?�
�����I0���
�)>�? 

-�/Z����Q/��
��[�Z 

Esmakordne paigaldamine

2�	�
 
??�	��"	�
 *�
 ��	�
 
	�	����#��������
 �$
 *���


	+��	�
 =����
�
��
 ��"	�
����
	��&
 '��
 
??�	��	
 �$

=����
�
��
 ��"#��
�+	$���
	��C
 
��	�
 
??�	��"	

�+	$����
�����
 =�+	
���C
 	

 $		�
 ��������
 
	�	����#�
�������
�+	$���
	��&
�<#�	"�

 
	�=	

=�������	
��+
�

����
��� �
�
"����	��$��*��
&

,���0"�_
} ����
 `�����Q/��
 +������Z�
 �//��//�Q/���


�
����/����]
 I�����
 �Y/R
 �`����Q/
 �//����/

����������]

} �
Z�Z�
 ��
 �Y������Z�
 �Y/�
 ������
 �����
�	
���[[���/���
�//�/�]

0	**&'	$�$'

0��	�
 
	�	����#�������
 "��
���
 =<�*�
 ����
�$��C
 *�+
��	


??�	��"	
 +����=�������
 =������*�+���
	
 ����
 �����=��

=����
���	�
 ����
 
	�	����#�������$�&
 E+	$���	
 
??�
�	��"	
+����������	�
�������
"����
 
	�	����#�������
 ���
"��
�	��&
�9

1����������	�
�������
"����
��
�D&�

'�$
������	C
	


??�	��"	
+����=�������
	�
��	��
�		����

	��
 #��
���
 =��
�
 
	�	����#�������
 =(�
 
??�	��"	

�����=���
���&

I>����c �Y/Q��/�\
 ��
 �

�/����������
 ��Q����	
Q/����
 +����
 �Y������Q�
 �������Q�

�`��
�

�/����
�//��//�Q/���]

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

�/�Q���
 ��/�����
 ����R
 �����
 ��/���+�/���
 �[�ZQ/����

��������c
} �Y��
���

������
�����/��
�[�������]
} ��/��R
+����/
�Y/
Q���
����/��
Q�������/]
} I

�
�
�����R]
} �����������
����//���]

^	*$%A	$A$&

4(�=	$���	

??�	��"	
+����=������
	
�������
"��	
�+	$�
���
C
 		"����"�
�
 $	��
 
	�	����#�������
 ���*	�
&
 ;��	

		"�����	
�������
"���	&

9�*����	�
�		���	

??�	��"	
+����=��������C
	

$		�
	�

��	��
 �		����
 	��
 #��
���
 =��
�
 
	�	����#�������
 =(�


??�	��"	
�����=���
���&

'��
 +����=�������
 �$
 ����	��
 �	�
��C
 #�$��
��	
 
??�
�	��"	
 �������
"����+	$���	�C
 =(
"�
�
 ���
"���	
 
	�	��
���#�������
���*	�

 ��+
�&
,		
��
��
+����
+����=��������

#�$��
�"��	
�*��
#�����&

�$$	
 
	�	����#�������
 �<�=�
�"��

 #�$��
��	
 �������
"��	

�+	$���	�
=<<$�	"�"	$����
�/
.�"
�D�
>
����&

,��	$	�	
 
	�	����#���������	&
 �9

�	�	����#���������	

���	$	"�$	
*�
�	��	�

=<�*�"�$	
��
:�&�

'<�=�
��	
"��
��
*�
=����
��	
�	���#����&

7��	$���	
����+���������&
�-��	�

??=(

	�
�	��
	

	�	��
���#�������
 ����
���
 *�
 +������*�+	$���

 *�
 �#	���
���

�<�����"�
��
&�

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

�Y��
 ���
 
���
 �//��/�`���
 �Y/
 �`��
Y�/
 �Y/R

�[���+�/���Q/���
���Z/��
�[R/
����
�Y/
�������
�/�Q�\

+Y���������
 �Y�/��/�
 �/Z�����/
 �Y/
 ���Q�]
 �Y��
 ���

�[����
�����/�
�Y/R

���
�[���Q���]
������
��/�Q/����

������Z�
+�+/	
�Y/
+�/���`���]
>�Z�
�����
����
+����

�[�Z�]
 ������
 ��/���+�/���]
 �����/��
 �����Q/���

������
�Y/
�/�Q�
+�����Z�
�//�/��Q�����
 ����/��
����/

+

��\
���
�����R
�Y�������
�//�/
����Q��/�]

^	*$&*	��	$A$A

'�$
������	
 
??�	��"	
 +���������
 �������
"��	
 �+	$����

�	�	
	
�=��
�"��	��&



�. �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
������,,-���(��0?�
�����I0���
�)>�? 

�`�����/�/���
�//��//�Q/���

,���0"�_
} ����
 `�����Q/��
 +������Z�
 �//��//�Q/���
 �
���	

�/����]
I�����
�Y/R
�`����Q/
�//����/
����������]
} �
Z�Z�
 ��
 �Y������Z�
 �Y/�
 ������
 �����
�	

���[[���/���
�//�/�]
0	**&'	$�$'

2�	�
 
??�	��"	�
 *�
 ��	�
 
	�	����#��������
 �$
 *���


	+��	�
 =����
�
��
 ��"	�
����
	��&
 '��
 
??�	��	
 �$

=����
�
��
��"#��
�+	$���
	��C

��	�

??�	��"	
�+	$�
����
�����
=�+	
���C
	

$		�
��������

	�	����#�������

�+	$���
	��&
 �<#�	"�

 
	�=	

 =�������	
 ��+
�
 ����

��� �
�
"����	��$��*��
&

I>����c ������Z�\
 ��
 �//��//�Q/���
 
�
 �
����/����

�/��/�����]
��/
�//��//�Q/���
�/

��
�[/��/����

���������\
 �
���
��/Z�\
 ���
 �//�Q/���
 
�

`����Z���
�������Z�
��
��Q�
�``+/]

)

�/�
&3

�,0����
�>��0?�
-2�����0_

�`��
�����/�\
 �
���\
 `��������
 ��
 �//��//�Q/���

�Y/���
 Q��/��
 ��
 �������Q���
 ������Q/���

���Q�����]
�//��//�Q/��
`�����Q/���
��
����/�Y�Q/���

����R

���
���������/�]

^	***$	$1A�

Ühendamine:

�	"�����	
 "��
��
 *�
 #��+

 ���
"���
 �(�"�
 *�
 +�����
�+	$���	
 #�$���	�

 $�$�
 �(�"�+	$���	
 =<���#�$$��
&

9		$����	
=<���	
=��
���	
 
		�C
	

 ���
"����
	�
��	
������
�		��$��C
"(��$	$��C
 ��+*��
�
��
	��
 �����	�

 ����$��&

,	����
	
 
�$$��
	
 ��"$	"��	�
 
��	�
 ���
"������
 =<�*�

=�+	
���
W)

�/�
&3X&

4����	
 ���
"���+	$���	
 #��
��
 #��
���#	���&
 4��
"��
 �$


<�	�����

 �+	$��
��
 ����C
 ���
 �����
 =����
��+����
 �����	�

	����
���
"���+	$���	
#��
���#	���	
W)

�/�
&3X&

I>����c �
���
��/Z�\
��
�������Q�
�`��
�

�/���
�/


����
�������
�Z�
+������
�����
������

+	
������/
 �Y/
 �������Q�
 �//����/�
 
�/]

2/Z���/
 ��Z�����/Q/��
 ���
��Q��
����

+�/Z����Q/��
��
�1] ]

Lahtiühendamine:

9����
��	
+������������
		"
�(+�
��
&
�-��	�

??=(

	�

�	��
	
 
	�	����#�������
 ����
���
 *�
 +������*�+	$���

 *�

�#	���
���
�<�����"�
��
&�

,����	
���
"���	
�����&
�(""��	

�����
+�����+	$���	�

��	=�

+�����C
��$�
���
"����
�+	$��=��
��+
�&

@��:D��



�3 �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
������,,-���(��0?�
�����I0���
�)>�? 

)���/Q/�x�����/

�/�

,���0"�_
I��+/���Z�
�
���+��������
�������Q���
������Q/���

�/
 �
�/
�

��
+/������
`������
*3$
QQ]
�����
+//���Z�

`����Q/���
 �Y/R
 �

�
 ��!�Y/
 �`�����/���/�/����
 �/Z�

�����]

0	**��	$A%$

,��	$	�	
 
	�	����#���������	
 *�
 �<�=�
��	
 "��
��&

�9

�	�	����#���������	
 ���	$	"�$	
 *�
 �	��	�

 =<�*�"�$	

��
:�&�

4���
��	
 ����	
 ����+���������&
 �-��	�
 
??=(

	�
 �	��
	


	�	����#�������
����
���
*�
+������*�+	$���

*�
�#	���
���

�<�����"�
��
&�

I>����c ����
 �������Q�
 �[/�/��Q/��
 ����R
 �/���

�`�/����
�/���`�����/��]

)

�/�
&�

)

�/�
&&

1����
��
 �#��
��
 W)

�/�
&�X
 �=�"��	��
 �����	
 ����
�

�#��
��
 W)

�/�
&&X
 ��	�&
 1����	
 ����
�

 �	��	�
 ��	$���C

��$�
+����
�
�=�$	�
���=�
��
"<<��$�&

1����
��
 �#��
��
 W)

�/�
&�X
 ����	"��	��
 �����	
 ����
�

�#��
��
 W)

�/�
&&X
 ����C
 ��$�
 +����
�
 �$
 
<�	�����


�����$��&

I>����c ��/
 �������
 �/
 x�����/
����/
 ���������

`����

����\
 +����Z�
 Q

�
�]
 ��R����Z�

�/���`�����/��
 �Y��
 ���]
 �[���Z�
 �����	
�

+������/
��
������Z�
�

�/����
�//�Q/���]

@��/�/�*

%

@��:D��

%



�� �������/
�������	
��
�

����������

������,,-���(��0?�
�����I0��
-�,���(���
�)>�? 

������

+������/Z�
�����Q/��

Kandevõime tabel

)

�/�
&'

'�$�	=(�"	
 
��	�
 W)

�/�
&'X
 �$
 �0"���
 0��������00�"�&
 9

 #(+*�����"�

 
	�=	

 
	�	����#�������
 ��$�	=(�"	


��	��
	
��+
�

	�	����#�������
����
���
*�
+������*�+	$���

*�
�#	���
���
�<�����"�
��
&

�,0����
����/��
��
+������
�
�/R
��/�
�������
��
�Y�����
+/����]

>�Z�
 `����Z�
 ��R//�/�
 +�/������
 ������Y/Q���R��/�

�[/�����
 �/Q/������Y/Q��]
 �
/������
 Q/����[�Z/Q/��

�Y/R
+Y��������
Q��/��
��QQ��/
�����Q/��
��
�������

����������
�/Z�����/
�Y/
���Q�]

^	*��A	%%%*

I>����] �//�
 �

���
 �

�/���
 ��
 �
/Q/�Z��

���Z/�����
 ������

+�Y����/
 ������Q/��

�
++	�������Q�Z�]
)[�Z/Z�
��Q�
���/��/�

�Y/�/��
 �

�Q��
 ��������
 �������Q���

+����]

���/���



�& �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
������,,-���(��0?�
�����I0���
�)>�? 

������

+������/Z�
�����Q/��
��[�Z 

)

�/�
&A

'�������

 ��	�
 *�
 ����
 �(�
	�
 #	��
 
	�	����#�������

����	"
 �
�
 ��	"�
 ���$�
��
 ��	�#���	&
 ,(�
�	
 ��������


�
�	
��	�
=(�
����C
"�

	
�	��	��
���
�
W)

�/�
&AX&

�(�
�	
+����
��

��$��

�	��=(��C
	

�		
��	��
"��#�$$�

��$����
	�

�(��	"��&

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

} �Y������/����
+�����
�
/��Q�
���������
Q��/����

��
�������Q���
�[��Q���
1
Q
���Z�����]

} >�Z�
����Z/
�����Z�
���//��Q���\
��/
Q

�
�
�����R]
^	*1*$	$A%$

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

} �
/���
�

�
�Y/Q��/����
Q������]
} >�Z�
 �Y/���
 �Z�
 +������
 Q��/��Z�\
 ��/
 �

�
 
�


`�����]
} -������
 �������
 +/����]
 ����
 +����Q/��
 �[���	

��Z�
�//����]
} �Y/���
����/
�Y�������
��
�����������
`���
�Y/
����\


��/�
Q/���
����Z/
+/�/
��������]
} �
/���
Q��/��
�����Q
+

�
Q[�
+

��]
} >�Z�
�

�Q���
Q��/���
`��]
"����
 �
/������
 �/��Q/��
 �Y/R
 ����
 �����
 Q��/��

�����Q/��
 �Y/
 `QR��Q/����
 �/�Z
 +Y��������

�����/Z������
�Y/
/��Z/
���Q�]

^	*�3$	%%%*

@��/���

�[/�
�������/Z�

���������
����
�Y/�Q/�����������
`���
�Y/�Q/��

�`���
�������/Z�



�' �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
������,,-���(��0?�
�����I0���
�)>�? 

������

+������/Z�
�����Q/��
��[�Z 

Haaratsi täitmine

)

�/�
'$

)=��	
+����
�
=�*������
"<<���
W)

�/�
'$X&

4���	
$���
����
$��
����	�	
���
=(�"����
W)

�/�
'$X&

'����
��	
 +����
��

 	

	#���	C
 ��$�
 �	��	
 ���"�$	
 �	�=


�	
��
 "��#�$$��	&
 ,(�
�	
 �	����	�

 	����C
 ����
	�

+����
��
"�
	�*���
����	
W)

�/�
'$X&

)

�/�
'%

'��
+����
�
�$

<��C
����	�	
�		

<�	�����

W)

�/�
'%X&

��������	
"�
	�*���
*���	�

		"��	
W)

�/�
'%X&

Haaratsi tühjendamine

)

�/�
'*

��+*	$��"����+
�
�(�
	�
+����	
+����
��

"������&

�(�
�	
$���

��	�
W)

�/�
'*X&


�

 =<�
���
 ����"�
 "�+������"��

 +����
��
 
�������
C

+����	
 +����
��

 
(�
	�	��"	
 
(�
"��	�
 +�����$
����	�


W)

�/�
'*X&

,(�
�	
 �	����	�

 	����C
 ��$�
 +����
�
 �$
 =	������
�
 =(�

��$
	�$	��
��+��
W)

�/�
'*X&

��+*	$���	
+����
�&
'��
����
"�
	�*��
����
�����
��"�+�
�

=(�
���
�
�+	�
�	�=��C
����
��	
�����
�"��>�$�
����$�
"�
	��
*���
�����
�"��	��

	��	�	
#���	
W)

�/�
'*X&

@��/���

@��/�/�

@��/�//



�A �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
������,,-���(��0?�
�����I0���
�)>�? 

������

+������/Z�
�����Q/��
��[�Z 

Maa kaevamine haaratsiga

)

�/�
'1

4���	
$���
����
*�
��	
��	
+����
�
"��#�$$��	
W)

�/�
'1X&

)=��	
+����
�

<�	�����

W)

�/�
'1X&

,(�
�	
	

	=��
�����

	����
 *�
 *<
���	
+����
��
�����
�"��


W)

�/�
'1XC
��$�
�		
#�$$��	��	

�$���&

9	�*(�
����	$��"��	��
�	���
��	
+����
��

=	���&
,(�
�	

	����C
��$�
+����
�
�$

<��&
'��
#�$$��
�$
�(=�C

(�
�	
*�

��$�	
��	
+����
��
	���	�=�C
������	�
��"��
�*��
�	����	�


	����
W)

�/�
'1X&

)

�/�
'.

'��
 +����
�
 �$
 
<��C
 #	�
��	
 	���������"�$	C
 �����
��	

+����
�
�(#�$�

�����
$�$�
����	�	
�		
W)

�/�
'.X&

)

�/�
'3

�(�
�	
 $���
 ��	�C
 	

 +����
�
 	�
 #��
���
 "��#�$$��
 ��	�
=�
	

����
��
	
=��
�
W)

�/�
'3X&

��������	
��	=�"��#�����$$��

		"��	
W)

�/�
'3X&

.)�/��

.)�/��

.)�/��



&$ �������/
�������	
��
�

����������

)���0I0��,0I0"?�(
������,,-���(��0?�

�����I0���
�)>�? 

��Q����Q/��

Käsihoovaga Bob-Tach

4�$�	
��	
 $���
 *�
 ��	
��	
 
??�	��	
 "��#�$$��	
 $�$�

��$�	
��	
=(�
����	�	
+����������	��"	�&

I>����c -��Q�
 +/�����
 �
����
 �Y/
 �[��/Q���

�������Q�
Q��
�`�Z�
�`�Q�Q/��
+�/Z���Z�

��������
 ����
 Q��/����
 ��Q����Q/��

+���������
�Y/
+��������]

,	����	
"��
��
*�
=����
��	
����+���������
�(+�
��

����
�$

��+����
�=�&
 �-��	�
 
??=(

	�
 �	��
	
 
	�	����#�������

����
���
*�
+������*�+	$���

*�
�#	���
���
�<�����"�
��
&�

9<�*��	
 
	�	����#��������
&
 �9

�	�	����#���������	

���	$	"�$	
*�
�	��	�

=<�*�"�$	
��
:�&�

�,0����
����
���//��Q���
�����Q/��c
} ������
�Y/����������Z
��
�

R
��R������/���]
} �������Z�
��/��+/���]
} �YQQ���
�

�
��
��������
��Z��/
�/�Z
���Z���Z�


Q��+/�����]
} ��/����
Q

�
�]
�Y����
`���
/��Q�+//��
���/
�����R


���������� ]
�0��������
 ��
 I��0"�
 �������	
 )�
 �,,�(��	
)���"(0��]

^	*�1&	$�$&

E+	$���	
 ����+����=�������
 ��+
�&
 �9

1����������	�

�������
"����
��
�D&�

)

�/�
'�

�(""��	
������ +�
+��=��
��	�C
��$�
$		�
�=(�
�������

�$

<�	�����

��	�

(�
	
��
W)

�/�
'�X&

�,0����
G
R	��w�/
�

���

�
�����+/�Z�Z�]
�
/���
�

����

�/������
 �/��/
 ��
 �����
 ���
 ��Z������
 ����/]
 �
/�����

�/��Q/��
�Y/R
+Y��������
�/Z�����/]

^	*$3.	%*'3

,��	$	�	
 
	�	����#���������	&
 �9

�	�	����#���������	

���	$	"�$	
*�
�	��	�

=<�*�"�$	
��
:�&�

'<�=�
��	
"��
��
*�
=����
��	
�	���#����&

)

�/�
'&

'����
��	
 ������ +�
 	

	#���	
 *�
 
�������	
 
	�	����#�
�������

??�	��"	�

		"��	
W)

�/�
'&X&

@�D�:���

@�D�:�D)



&% �������/
�������	
��
�

����������

������(I�
�2��I0"�

-�
�������

Juurehaarats

)

�/�
''

)

�/�
'A

'�$$�
��	
�	
��
�#��
��
W)

�/�
''X
*�
W)

�/�
'AX
���"�

����	&

I>����c ������Z�
 ����
 ��/���
����
 �����\
 Q/�
 
�

�������Q�
�Y��Q/����
�
R/��
�Y����Y�Z�]

Tööstus-kopphaarats ja tööstus-kahvelhaarats

)

�/�
A$

'�$$�
��	
�	
��
�#��
��
W)

�/�
A$X
���"�
����	&

I>����c ������Z�
 ����
 ��/���
����
 �����\
 Q/�
 
�

�������Q�
�Y��Q/����
�
R/��
�Y����Y�Z�]

@��/�:�

%

@��/���

%

@��/��D

%

@��/���



&* �������/
�������	
��
�

����������

������(I�
���"�-,��0I0"�
���?0���

�/��/��Q/��

Juurehaarats

)

�/�
A%

)

�/�
A*

@����
��	
*���	+����
�
=	����	
*�
��$$�
��	
*���	+����
��

���"�
 �#��
��
 "(�	"�
 �
��
 ����	
 �	
��
 W)

�/�
A%X
 *�

W)

�/�
A*X&

H���		���	
 �	
��
 =	���
 ����	
 �#��
��
 W)

�/�
A%X
 *�

W)

�/�
A*X&

'���
��	
 �	
������	��C
 	

 *���	+����
�
 	�
 +������


	������"��	�
�����"�&

Tööstus-kopphaarats ja tööstus-kahvelhaarats

)

�/�
A1

)

�/�
A.

@����
��	
 
??�
��+����
�
 =	����	
 *�
 ��$$�
��	
 
??�
���
+����
��
 ���"�
 �#��
��
 "(�	"�
 �
��
 ����	
 �	
��

W)

�/�
A1X&

H���		���	
�	
��
=	���
����	
�#��
��
W)

�/�
A.X&

'���
��	
 �	
������	��C
 	

 
??�
��+����
�
 	�
 +������


	������"��	�
�����"�&

@��/���

% %

*
*

@��/���

@��/���

*
%

@��/�:�

%

@��/�:�

% %



&1 �������/
�������	
��
�

����������

������(I�
)�
I��0"�
���"�-,��0I0"�
���?0���

-��������/Q/��
��
�/��/��Q/��

�,0����
�>��0?�
�����0(
�����0?�����0
)�


���,���0���
,���,�(0
I��/��
����/Q/����
��
�/��
�[��R
����/�
�Y�����
����

�
��������/

�/Z�
 �`��������
 ��Z�����Z�
 +�����Y/	
����Q+�]
-�/����
+�����Y/����QR/�
�Y/���
+�������

��
+Y��������
�/Z�����/]

^	*$3'	$'$&

3<����	C
 	

 
��$�#�����
 *�
 #���		��"���(������
 ��	����

"���$�
 *�
 
??�	��"	
 ����"����
 ��=	�
��	�
 #����=�

������	
*�

(�
	=(�"	��&
�9


<#�	"���
�$�"	��
"���$�

*�

??�	��"	
����
���
*�
+������*�+	$���
&�

Laadimine

1�����	
 
������
 #	��
 �����"��	�
 =(�
 "�+������"��	�

��	"�
 ��$$�
�
��
 =(�
 
�	
�
��
 $��C
 	

 �$
 =<���
�
��


��$�#��
�=�
=	���
	�����
�	���"�$	&

� ���"	�	$�
 ������	
 #	��	
 "���$�
 *�
 
??�	��"	

����	"
�
�&

� 4�$�	
��	

??�	��	
#(��$���	&

� ,	����	
"��
��&

� 7��	$���	
�	���#����
����
������
=����
���	�&

� 9<�*��	
 "���$��
&
 �9

 (��	��
 
??=(

	��
 "���$�

����
���
*�
+������*�+	$���
&�

Kinnitamine

� @��������	
 �	
��
 ��$$�
����+
��	��	
 "���$�
 	���
 *�


�������&
 �9

 "���$�
 ����
���
 *�
 +������*�+	$���
C

������
�	��
(��	�
�
=	���
����	
��$$�
���&�

� @��������	

??�	��"	�	
�	
��
�=�*����	��&

� '�$$�
��	
 �	
�
 "(�	"��
 �
���
 
��$�#��
�=�
 �(�����

����	&

I>����c ������Z�
 ���/�/����/�\
 ��
 ��������
 ��

Q��/�
�/
�������
��/�����Q/���
�//��Q�]



&. �������/
�������	
��
�

����������



&3 �������/
�������	
��
�

����������

�""����
���",�,,�(��

012�2,3215,�8
100482,�4
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��

012�2,3215,�8
100482,�4
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��
���	�
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��

�JJ,�)86�
6;;7565.�
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��
6<<��"����+��
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��

'0@)
1)6�)
��6)48)65.�
3)
@)5�)48)65.�
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��
@��
�	��������
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��

4-5'�,�79)
��6)48)65.�
3)
@)5�)48)65.�
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��
@��
�	��������
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��

1))7)�,5
')1945
��6)48)65.�
3)
@)5�)48)65.�
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
�/
@��
�	��������
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
�/

')1945@55
��6)48)65.�
3)
@)5�)48)65.�
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
�D
@��
�	��������
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
�D

,545.875
��6)48)65.�
3)
@)5�)48)65.�
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
�:
@��
�	��������
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
�:
,���$���
����	
���*	����
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��
,���$���
��+
�"�$
		��"�$	
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��
,���$���
�����"�$
		��"�$	
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��

�JJ,�)86�
1052,�)65.�
3)
�JJ4�
�..5,�)65.�
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��
1����
�"�$	
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��
�??�	
	$$��
�"�$	

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��



&� �������/
�������	
��
�

����������



&& �������/
�������	
��
�

����������

,�����)��0��(
�,,�(����

^��"0"?

>�Z�
 ����Z/
 �

���Z�
 �������Q�/�!���
�Z���/�
 /�Q�

���/�����]
 �������
 �������
 ��
 �

�������/�����
 ��

�������Q���!���
�Z��/��
�

����������/��]

������
����R
/Z�+[�����
+������Q/��
��
�

�����]

�������
 Q

�
�/Z�
 ������/�
 �/
 �
�/
 �

�����\
 ��/
 ����
 �/

�[�
����
�������������]

����
 Q[[�/Q/��
 �Y/
 �

���������
 ��Z�Q/��
 ���Z���Z�

��������!�/�������
����/
Q��+/�����]

�[��/Z�
�
���+�����
����/��
�����������
�`��
�����/��
�Y/

�//��/�`����Z�]
���
�Y/R
���Z/��
�[R/
����
�Y/
�/�Q���]

����
 �����/���/�


 �
���
��/Q/��
 ��/����
 Q

�
�\
 �����

�������
��
��Q����Z�
�Y/�
����
���/���
Q�������/�]

�
/���
 ����
���\
 ����/���
 ���Q��
 ��
 �//���
 Q��/��

������/`����������\
 �//��������
 
������
 ��

�[���������`����Q/��
��Q��]

��/���+�/��/�

�
�����/���
�/�Q���
��/��Q/����
������/������\

�����++�\
�
����������
�������\
�Y��
���

������
�����/��

��
 �������
 +���/
 ����
 �Y/
 ����//�����
 ������Q/���]

����/��Q/���
������Z�
�����
����/�
����/���+�/���]

I�^1$	��	$.*%

.)/�D�

20?�

'���
���
 *�
 +������*�+	$���
 �������=���
 +������
��"�$����
 =(��
 
	��
���
 �	��"	
 �"�$��I*�+
�
 �#	
���>���$	
 �����
��
 	�
 ��	

=�*����&
1������#��
�	����	C
"���
	�
��	
����
���
*�
+������*�+	$���
���*	���
��C
=(�=��

	��
���
��$��

����0#0�����0��(

G,GH��0
�,,�(�������)�(]
������Z�
����/
G
Rw��/

�/Z/��������
�/]

�0����
����
 Q��/��
 ������Q/��
 �Y/
 �

���Q/��
 �����Z�
 ���/���Z�
 �[����+����/����]
 ��Z�Z�

�[R/
��
�����
������
���Z���
�������	
��
�

����������\
���/
�[�/���Q��
�/�Z
Q��/���

+�/������
�/��/�
�����R/��� ]
)[�Z/Z�
��Q
��/	\
��Z�����/Q/�	
��
�

����������
���/����

��/�����
 �
/����/
 �/�Z
 �Y�����/�]
 -[����
 ��Z�����/Q/�	\
 ��Q
��/	
 ��
 �

���������

�Y++�
�
���
��/Z�
Q��/��
����Q�/�
�Y�����
����
���/�����
������]
)��/���
�/��Q/��
��

�[���Y++���

+�����
�/�
�Y/���
+Y��������
�/Z�����/
�Y/
/��Z/
���Q�] ^	*$$1	$'$&

,������[�/�c
���
�
/�����`QR
�
�[�����Rc
f�
/����\

�Z�
���������/�_
��/�

������
��Z�Q/����_q























��Z�Z�
�������
�[�Z���
�����
�

�/����
�[R/]




&' �������/
�������	
��
�

����������



&A �������/
�������	
��
�

����������

�2���-2�)����
��0(I0"�
)�
�2����(�I0"�

��R��

'��
 
??�	��	
 	�
 
��"�
 ����������
C
 ����
 
��	�
 	$$	
 ����(��
 "�����
	
 �	"�$��
??�	
 ����
�"��

 ��$
�������
 #(+*������

 "���$�

+������������
		"�&
�??�	��"	
#����		"��
=(�=��

��	$	��
+������������
		"��
C
"��
	�

??
�
$(�	
	��+��	�
&
E+	$���	

���������
=����"((
��
$�$�
��$
������	
+���������#�"��
=<�*�$�=����C
���
�	=	$
����
�	����
��

$�$�

����
���I=������
	
=����
*�

�(+��&
��<#�	"��

=����"((
���
(��	
�+	$��"��	
��+
�G
=

"���$�
+������*�+	$�&�

�??�	��"	
�	=�$�"�
	
#����		"��	
#(+*��
	
�	��"��	��
*�
�(�=����"��	��
����
��	
*<��"��


��	��
&

�������0
�2���-2�)����
��0(I0"�
)�
�2����(�I0"�

-�,G���I -2�)�� ����"(��

1����
�
	�
����
�
������ +���
����������
& ������ +�
 ������
 #��	
 �+	$��"��	
 �*��


<�	�����


�����

(""�
��&

�(""��	
 ������ +�
 ������
 	$$	
 
??�
�	��"	
#�������"��


�����&

������ +�
 *�
 +����
��
 =�+	�
 �$
 "���C

"���
=(�
��=��&

�	"�����	
������ +�
 *�
+����
��
=�+	�


�<"#�&

1����
�
	�
�=�$	
=(�
	�
�����& 1������������
		"
	�

??
�& 4���
��	
 ����	
 �������
 		�"�$	
 ����+���
�������&
'�$
������	
 �������
"��	
 �+	$���
&
 9		$�
���	C
 	

 =�������
 	��
 �+	$�����	
�����

#��	
=����
�
��&

�,0����

����
 �����
 ���Q/��
 ��
 Q��/��
 �

���Q/��
 
�
 �[�������/�
 ���������
 ���/���

���Q/��]
 ��Z�Z�
 �[R/
 ��
 �����
 ������
 ���Z���
 �������	
 ��
 �

����������\

���������
�/���/
�[�/���Q��
��
Q��/���
+�/������
�/��/�
�����R/��� ]
��Q
��/	\

��Z�����/Q/�	
��
�

���������
����
����R
�[�Z/��
������/���
��/�����
�
/����/
��

���/��/�]
-[����
��Q
��/Q/��\
��Z�����/Q/�/
�Y/
�

�����
�
���
��/Z�\
���
Q��/�

�����R
 Y/Z���/]
 ���������
�/���/
 +�����/�
 �[���Y+�
 �Y/
 ���/���
 �/��Q/��
 �Y/R

+Y��������
�/Z�����/
�Y/
���Q�] ^	*$$1	$'$&



'$ �������/
�������	
��
�

����������

������(I�
I>>�0I0"�

I[[�/Q/��
���

1����
��
"<<��"��	��
����
��	
��$��

�(��	
�=���
		����

�$�=	������	

 ���
��""<<�	
&
 ,����	
 "<<�	

 ����	C
 ��$�

�		
+�����
=<�*�
=����"�&

�,0����
�/�Q���
 ��/�����
 ����R
 �����
 ��/���+�/���
 �[�ZQ/����

��������c
} �Y��
 ���
 
�����
 �����/���
 ��
 ������
 �Y/
 Q���


�
Q+
����/�]
} ��/��R
+����/
�Y/
Q���
����/��
Q�������/]
} I

�
�
�����R]
} �����������
����//���]

^	*3$3	��	%$$A

,���0"�_
I

�
�/Y�/\
 �`��
�����/�\
 ������������/���
 �Q�

�����/���
 ����R
 ��/�/����/��
 �����
����[[���/���

�//�/�]
 ������
 ����/�����
 �
������
 �Y������
 QY����

Q����

�����
�/����
��
������
����������Q/��
�/�����

�+���//x/�/���
�//�/�]
2/Z��
�[/���Q/��
���/Z�
�
���/����

����/�������]

0	*$�&	��	%$$A

6<<���	
"<<��	�	
���	
5�)
����

�$$�
*<�	�&

�

�/�
A3

6<<���	
 ����$���
 ���"��	
 �
��
 "<<��	�(�"	
 �#��
��
 *�

+����
��
����	$�#�$�
	
�#��
��
W�

�/�
A3X
�"(�	"��
���*	��&

�

�/�
A�

6<<���	
 ����$���=����
 �
��
 "<<��	�	
���	
 �#��
��

W�

�/�
A�X
�"(�	"��
���*	��&

@��/�:D

%

**

@��/���

%



'% �������/
�������	
��
�

����������

�,-�
��IG�
��I��(�I0"�
)�
-�0?��(�I0"�

-�
��������/� 

�,0����
�/�Q���
 ��/�����
 ����R
 �����
 ��/���+�/���
 �[�ZQ/����

��������c
} �Y��
 ���
 
�����
 �����/���
 ��
 ������
 �Y/
 Q���


�
Q+
����/�]
} ��/��R
+����/
�Y/
Q���
����/��
Q�������/]
} I

�
�
�����R]
} �����������
����//���]

^	*3$3	��	%$$A

)�	
��	
��#�
����
 
�	�
 *�
 ��$�	
��	
��##
 
��	�	�	&
.��

+���
	
 ��##�
 "��#�$$��

 �(��	"��
 *�
 ���
	
 ��#�

+�"����
		"������
*�I=(�
#���������&

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

����
 �������Q�
 ���
 �����Q/��
 �����Z�
 �����
 ����

�/�����
�
��]

^	*&A3	$.$A

�

�/�
A&

4����	
 �(+��
�+=

 �#��
��
 +�"���

 =<�*�&
 �	"�����	

+�""��
�#��
��
W�

�/�
A&X&

�	"�����	
����
#��
�
�#��
/�
*�
"�
��

�#��
D�&
�	"�����	

+�"��
=���
�#��
:�
W�

�/�
A&X&

6���$�����	
#���$��"��	��
=(�
��	$��"��	��
#??����	

��� �
�
"����	��$��*�
#���	&

Paigaldaminec
 6<<���	
 #�����&
 @�$��
��	
 #�����

=<<$�	"�"	$����
�D�����
.�"
���:����
>
����&

@��/���

%

*
1

3

.



'* �������/
�������	
��
�

����������

�20�������
��I��(�I0"�
)�
-�0?��(�I0"�

-�
��������/� 

)�	
��	
��#�
����
 
�	�
 *�
 ��$�	
��	
��##
 
��	�	�	&
.��

+���
	
 ��##�
 "��#�$$��

 �(��	"��
 *�
 ���
	
 �(��	�	�=�

		"������
*�I=(�
#���������&

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

����
 �������Q�
 ���
 �����Q/��
 �����Z�
 �����
 ����

�/�����
�
��]

^	*&A3	$.$A

�

�/�
A'

�	"�����	
 #�����
 �#��
��
 *�
 "�
���
 �#��
��
 �(��	�	�=�

�#��
/�
���*	�

W�

�/�
A'X&

�	"�����	
�(��	�	�=
*�
��	
��	
�		

�����
��+��	&

6���$�����	
 #���$��"��	��
 =(�
 ��	$��"��	��
 #??��
���	
��� �
�
"����	��$��*�
#���	&

Paigaldaminec
 6<<���	
 #�����&
 @�$��
��	
 #�����
 =<<$�
�	"�"	$����
�D�����
.�"
���:����
>
����&

@��/���%

*

1



'1 �������/
�������	
��
�

����������

�������0
�����0
��I��(�I0"�
)�
-�0?��(�I0"�

-�
��������/� 

�,0����
�/�Q���
 ��/�����
 ����R
 �����
 ��/���+�/���
 �[�ZQ/����

��������c
} �Y��
 ���
 
�����
 �����/���
 ��
 ������
 �Y/
 Q���


�
Q+
����/�]
} ��/��R
+����/
�Y/
Q���
����/��
Q�������/]
} I

�
�
�����R]
} �����������
����//���]

^	*3$3	��	%$$A

4�$�	
��	
 +����
�
 "��#�$$��	
 *�
 �+	$���	
 �������

�9

�	"����"�$	
 ��
::&�
 =(�
 
	�	����#�������
 �9


�	"����"�$	
��
��&�
���*	�

��+
�&

�

�/�
AA

�	"�����	
#��

*�
"�

	�
�#��
��C
		"�����	
����$���

�+=


�#��
��
W�

�/�
AAX&

'		���	
����$���

�#��
/�
W�

�/�
AAX
��	�#���	&

Paigaldamine:
'		���	
����$���

����#���	
 *�
#��������	

����$���
 #��������
�+=
C
 �	��	�
 ��$$�
���=��
 ��+���
�&

@��������	
 #��

 �<��
 ��$$�
���=�C
 #��������	
 "�

	�
 *�

�		���	
�		
��$$�&

�

�/�
%$$

��	�
��	
+����
��
��+=	�
�#��
��
��$$�
���	

��	��
�#��
��

W�

�/�
%$$X&

I>����c ������Z�
 ����
 ��/���
����
 �����\
 Q/�
 
�

�������Q�
�Y��Q/����
�
R/��
�Y����Y�Z�]

�

�/�
%$%

�	"�����	
 #��

 *�
 "�

	�
 �#��
��C
 		"�����	
 #������
���
�+=

�#��
��
W�

�/�
%$%X
�"(�	"��

���*	�
�&

�	"�����	
+����
��
��+=	�
*�
��	
��	
�		

�����
��+��	&

6���$�����	
 #���$��"��	��
 =(�
 ��	$��"��	��
 #??��
���	
��� �
�
"����	��$��*�
#���	&

Paigaldamine:
)�	
��	
+����
��
��+=	�
��+��	&
)�	
��	

#��������
�+=

 ��+��	C
 �	��	�
 ��$$�
���=��
 ��+���
�&

@��������	
 #��

 �<��
 ��$$�
���=�C
 #��������	
 "�

	�
 *�

�		���	
 �		
 ��$$�&
 �	"�����	
 +����
��
 ��+=��

 ��$$�

+���=��
�	
��&

@��/��/

1
@��/��D

*

%

@��/���

%

*

@��/��:

*

%



'. �������/
�������	
��
�

����������

�����0-00
��I��(�I0"�
)�
-�0?��(�I0"�

-�
��������/� 

�,0����
�/�Q���
 ��/�����
 ����R
 �����
 ��/���+�/���
 �[�ZQ/����

��������c
} �Y��
 ���
 
�����
 �����/���
 ��
 ������
 �Y/
 Q���


�
Q+
����/�]
} ��/��R
+����/
�Y/
Q���
����/��
Q�������/]
} I

�
�
�����R]
} �����������
����//���]

^	*3$3	��	%$$A

4�$�	
��	
 ��+=	�+����
�
 "��#�$$��	
 *�
 �+	$���	

�������
 �9

�	"����"�$	
 ��
::&�
=(�
 
	�	����#�������
 �9


�	"����"�$	
��
��&�
���*	�

��+
�&

�

�/�
%$*

'�$$�
��	
 ��+=	�+����
��
 �#��
��
 ����	
 �	
��
 �#��
��

W�

�/�
%$*X&

I>����c ������Z�
 ����
 ��/���
����
 �����\
 Q/�
 
�

�������Q�
�Y��Q/����
�
R/��
�Y����Y�Z�]

�(�
�	
 ��+=	�+����
�
 ��	�
 *�
 ��	
��	
 ���"�
 ����
 
�	�

�#��
/�
W�

�/�
%$*X&
4�$�	
��	
��+=	�+����
�

��	�	�	&

Paigaldamine:
 �(�
�	
 ��+=	�+����
�
 ��	�C
 		"�����	


�	�
*�
��$�	
��	
��+=	�+����
�
"��#�$$��	&
�	"�����	

�	
��&

�

�/�
%$1

�	"�����	
 �(+��
�+=

 �#��
��
 #��
 �#��
��
 ���*	�


W�

�/�
%$1X&

Paigaldamine:
)�	
��	
��$$�
��
�+=

��$$�
���=���	&

�

�/�
%$.

�	"�����	
 #��
 �#��
��
 =(�
 #��
 *�
 =�+	#���
 �#��
��

W�

�/�
%$.X&

I>����c IY���
 �������/�
 
�
 +//
 ��Z�
 ����+���\

��/����
�/����
+//]

'��
 #��
 �$
 #	����	
 ��$$�
 ����
	
�$��C
 ��$��	
 �	��	

#	��#����	�	
�
���	
����
	�		"�����(��&

'�#�
��	
#��
+��"��
*�
��������
����
���"�

������*	�
���=�

*����	#<<���=�
�#��
/�
�����
#	���

=<�*�
W�

�/�
%$.X&

Paigaldamine:
@��������	
#��
#	���C
�	��	�
��$$�
���=��

��+���
�&

@��/���

% %

1

*

@�:�D�

*

%

@��/���

@�:�/�

1

%*



'3 �������/
�������	
��
�

����������

�0�0"(�0
��I��(�I0"�
)�
-�0?��(�I0"�

-�
��������/� 

,���0"�_
�`��
�����/�/���
 ��
 �`�����/�/���
 �`����Q/��
 ��Q
�	
�/Q/���
 +������Z�
 ����
 �`����Q/
 ����/Q
�����/Q/��

���+//��
��
 ��
 �
/���
 �Y/�
 
���
 +�����]
 I������

��Q���
/�Q/����
���Z�Z�
�Y/�
�

�/���\
 �
����/���
 ��

�/������������
 ������
 ��
 �
��/��Z�]
 I�����
 �Y/R

�`����Q/
�//����/
����������]

0	*$$1	$'''

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

�/�Q���
 ��/�����
 ����R
 �����
 ��/���+�/���
 �[�ZQ/����

��������c
} �Y��
���

������
�����/��
�[�������]
} ��/��R
+����/
�Y/
Q���
����/��
Q�������/]
} I

�
�
�����R]
} �����������
����//���]

^	*$%A	$A$&

4�$�	
��	
 +����
�
 "��#�$$��	
 *�
 �+	$���	
 �������
 �9


�	"����"�$	
��
::&�
=(�

	�	����#�������
�9

�	"����"�$	

��
��&�
���*	�

��+
�&

�

�/�
%$3

�	"�����	
#��

*�
"�

	�
�#��
��C
		"�����	
����$���

�+=


�#��
��
W�

�/�
%$3X&

'		���	
����$���

�#��
/�
W�

�/�
%$3X
��	�#���	&

Paigaldamine:
'		���	
����$���

����#���	
 *�
#��������	

����$���
 #��������
�+=
C
 �	��	�
 ��$$�
���=��
 ��+���
�&

@��������	
 #��

 �<��
 ��$$�
���=�C
 #��������	
 "�

	�
 *�

�		���	
�		
��$$�&

@��/��/@��/��D

*

%

1



'� �������/
�������	
��
�

����������

�0�0"(�0
��I��(�I0"�
)�
-�0?��(�I0"�
�)>�? 

-�
��������/� 
��[�Z 

�

�/�
%$�

�	"�����	
 ����
 #��
�
 �#��
��
 W�

�/�
%$�X
 ����

��""��
��
���*	�
�&

�	"�����	
 ����
 #��
�
 *�
 "�
��

 �#��
��
 $�$�
 ���"�$	

���
�	��
	
�#��
/�
W�

�/�
%$�X&

�	"�����	
 #��

 *�
 "�

	�
 �#��
D�C
 		"�����	
 #���	���

#��������
�+=

 �#��
:�
 *�
 		"�����	
 ��	"�$	
 ���
�	��
	

�#��
��
W�

�/�
%$�X&

Paigaldamine:
 '		���	
 ����$���

 ��	�#���	C
 ��	
��	

��+��	
 ��	"�$	
 ���
�	��
	C
 �(#	
��	
 #��������
�+=
�

>���		��"�$	C
 #��������	
 ��$$�
��#��

 *�
 �		���	
 "�

	�

��$$�&

Paigaldamine:
)�	
��	
��+��	
���"�$	
���
�	��
	C
#���
������	
����
����"��

#��
�&
@�$��
��	
����
		�"��

#��
�

*�
#��������	
"�
���&
@�$��
��	
#�����
*�
"�
���&

�

�/�
%$&

�	"�����	
$	��
#��
�
���
*�
����$�����
	
���
W�

�/�
%$&X&

Paigaldamine:
 @��������	
 ����$�	�
 *�
 $	��
 #��
�&

@�$��
��	
#�����
*(�"�"	$����
D�
.�"
�/:
$�	�*�����&

�

�/�
%$'

4�$�	
��	
 ����$�	�
 �#��
��C
 �+	$���	
 ��+
�
 +������
�������$��
�#��
��
W�

�/�
%$'X&

9(
�	
#��������
�+=

�#��
/�
 ��+
�
W�

�/�
%$'X
 *�
		"���
���	
����$�	�&

Paigaldamine:
 )�	
��	
 ����$�	�
 ��+��	
 *�
 #��������	

������	�

#��������
�+=
&
E+	$���	
+������������$��&

@��/��/

%

*

.

1

3

�

��"�I�(
I�(��0(

@������

*%
%

���I�(
I�(��0(

@��/���

1

*

%



'& �������/
�������	
��
�

����������

�0�0"(�0
��I��(�I0"�
)�
-�0?��(�I0"�
�)>�? 

�/�/���/

����
�/�������

%] �/�/����

*] OQR�/�

1] I�����

.] �
�R

3] �Y�Z���/����

�] �/����

&] -����

'] -��

A] ������

%$] �
��

@��/�/:

%

*

1

.

3

�

3

&

'

�

3

�

A

%$

3



'' �������/
�������	
��
�

����������

�0�0"(�0
��I��(�I0"�
)�
-�0?��(�I0"�
�)>�? 

�/�/���/
����/Q
�����/Q/��

1�������������$���
 ��+
��
 *�
 �����"�$
		��"��	��
 �����

��	
*<��"���

??����
�G

6�4���D
�($���
�+	$��
��$��
6�4�/��

�+	$��
#��������=�+	$�
6�4��/�
=(�
6�4��//
=����

�+	$��
#��������=�+	$�
6�4���:
�	���		��
�=
���"��=(
�
6�4����
����$���=(
�
9<<$�	"�"	$��
������
�
 �#??����	
��� �
�
	����"��*�

#���	�

I>����c )

�/����
���������
�/�/����
�/
+���Z/
�������

�[+����
��Z��/�������\
��/�
����Y����

�
�Y/Z/

�/�/���/��
+����
��Q��]

�,0����
�>��0?�
�0?�����0
)�
���,���0���
,���,�(0

�/�Q���
 ��/�����
 ����R
 �����
 ��/���+�/���
 �[�ZQ/����

��������c
} �Y��
���

������
�����/��
�[�������]
} ��/��R
+����/
�Y/
Q���
����/��
Q�������/]
} I

�
�
�����R]
} �����������
����//���]

^	*$%A	$A$&

,���0"�_
�`��
�����/�/���
 ��
 �`�����/�/���
 �`����Q/��
 ��Q
�	
�/Q/���
 +������Z�
 ����
 �`����Q/
 ����/Q
�����/Q/��

���+//��
��
 ��
 �
/���
 �Y/�
 
���
 +�����]
 I������

��Q���
/�Q/����
���Z�Z�
�Y/�
�

�/���\
 �
����/���
 ��

�/������������
 ������
 ��
 �
��/��Z�]
 I�����
 �Y/R

�`����Q/
�//����/
����������]

0	*$$1	$'''

,���0"�_
�
Z�Z�
 ��
 �Y������Z�
 �Y/�
 ������
 �����
���	
�[[���/���
�//�/�]

0	*$��	$1A3

)�	
��	
+�������������$���
���"�$	
�
�

�+*	$���$(���	&

9	�	����
 		"����"��	��
 ����$����

 �����	
 =�����

 ����	�
=<�*�&
4����
��	
=�����

�	����	�
C
	

=	�	���
=������
�
�	


�+*	$���$(���	&

)�	
��	
����$���
���"�$	
�
�
�����
�$���	
=�+	�	&

�

�/�
%$A

'		���	
 ����$���#	�
 �	���		��
�=�
 ���"��=(
"	��
 ��+
�

W�

�/�
%$AX&

�������



'A �������/
�������	
��
�

����������

�0�0"(�0
��I��(�I0"�
)�
-�0?��(�I0"�
�)>�? 

�/�/���/
����/Q
�����/Q/��
��[�Z 

�

�/�
%%$

�	"�����	
=����#����
����$���
���#��	�

W�

�/�
%%$X&

9����
��	
����$���
���#��
�����
�$���	
=�+	�
&

)�	
��	
=����
�
�
�����
�$���	
=�+	�	&

�

�/�
%%%

�	"�����	
=����
���=�#����	
�
��
"�

	�
W�

�/�
%%%X&

�

�/�
%%*

�(""��	
����
=����
�#��
��
���*	�

��+
�&
'��
����$����
�$

"�$�	


 �#��
��C
 
(""��	
 �		
 =����
 �
���

 "�+�&

�(""��	
 ����$���#	�
 �#��
/�
 W�

�/�
%%*X
 =����
 ���*	�


��+
�&

�

�/�
%%1

'��
 ����$���#	��
 �$
 
�+	$�C
 		"�����	
 �		
 ����$���#	�

���*	�

W�

�/�
%%1X&

�������

�������

�����/

%

*

1

������D



A$ �������/
�������	
��
�

����������

�0�0"(�0
��I��(�I0"�
)�
-�0?��(�I0"�
�)>�? 

�/�/���/
����/Q
�����/Q/��
��[�Z 

�

�/�
%%.

�	"�����	
����$���#	�
0��($���
*�

����	��
W�

�/�
%%.X&

�

�/�
%%3

�	"�����	
(���($���
W�

�/�
%%3X&

�

�/�
%%�

�	"�����	
(��
�+	$�
����$���#	�
���*	�

W�

�/�
%%�X&

�

�/�
%%&

�	"�����	
���=�
�+	$�
W�

�/�
%%&X&

�������

������:

�������

���/�/�



A% �������/
�������	
��
�

����������

�0�0"(�0
��I��(�I0"�
)�
-�0?��(�I0"�
�)>�? 

�/�/���/
����/Q
�����/Q/��
��[�Z 

�

�/�
%%'

�	"�����	
 ���=�
 0��($���
 W�

�/�
%%'X&
 @�+��
��	

����$���
����
#�+
�
��+��
���
*�
���=�
��	
����(+���&

I>����c �

���������
 ��Z�Q/���
 �[��/Z�
 �/�/���/


����
 �/Z����Q/��]
 ����
 �/�/���/

�
���Q
�	����/Q/��
 �
���
��/Z�\
 ��
 ������

+
����
 �[���/�\
 ��//Q�����/
 �Z�
 Q�/�

�����������
�Y/
�Y������
+�/������

�/]

�Y/�
 �����������
 
���
 ����R
 ��������

����Z�]
 ��/
 QY�/
 
��
 
�
 �����������\
 �/

+���Z/
�/�/����
�
����/����
�������]

�[�/��Z�
 �Y/�
 ,	�Y�Z��
 ��
 �/����/�
 �/�Z
 ������Z�

����
����
,	�Y�Z����
��
�/����/��Z�]

�/�/���/
�
���Q
�����/Q/��

@�+��
��	
 �(��
 ����
 #�+
�
 ��+��
���
 *�
 ���=�
��	

����(+���&
'(�=�����	
�(��
0��($���
*�

����($���
$�$�

��	$���	
 $		�
 ��
	
 0��($���
	
 *�
 
����($���
	��&

'�$��	
 �(����	
 0��($���
	�	
 *�
 
����($���
	�	
 	$$	

#�������"��

#�+��

+���������=	�	�����&

�

�/�
%%A

@��������	
���=�
0��($���
W�

�/�
%%AX&

I>����c >�Z�
���/��Z�
�/����/�]

�

�/�
%*$

@��������	
 
�+	$�
 
??����
�
����	
 *�
=	$�
��	
�	��C
��$�

�		
���=�
�
��
"�+��
W�

�/�
%*$X&

�$$	
 0��($��
 		"����"��

 
??����
�
 ���*	�

 ����	
 �	��	�

/�
�	��$��

=	$���&

���/��/

�������

�������



A* �������/
�������	
��
�

����������

�0�0"(�0
��I��(�I0"�
)�
-�0?��(�I0"�
�)>�? 

�/�/���/
�
���Q
�����/Q/��
��[�Z 

�

�/�
%*%

@��������	
���=�

�+	$�
W�

�/�
%*%X&

�

�/�
%**

,����	
 
�+	$�
 ���=��($���
	
 ���������*�
 ����
 (��	��	

"((
�
W�

�/�
%**X&

I>����c )[���
�
�R
�
�Q���
Q/���/��
�
��/�Y�Z����

�
������������]

�

�/�
%*1

)�	
��	
(��
�+	$�
=����

�+	$��

??����
�
����	
W�

�/�
%*1X&

I>����c 2�/�/����/
,	�Y�Z�
+

���
�`�Z
+��R
�[[Q�

�/�/���/
�/��Q���
������]

�

�/�
%*.

@��������	
����$���#	�
(��
�+	$�
W�

�/�
%*.X&

������/

�������

���/���

���/���



A1 �������/
�������	
��
�

����������

�0�0"(�0
��I��(�I0"�
)�
-�0?��(�I0"�
�)>�? 

�/�/���/
�
���Q
�����/Q/��
��[�Z 

�

�/�
%*3

@��������	
 (���($���C
 *<

	�
 <<����
 ����$���#	�
 =<������*	

���$��
W�

�/�
%*3X&

�

�/�
%*�

@��������	
����$���#	�

����	��
W�

�/�
%*�X&

�

�/�
%*&

@��������	
 0��($���
 
����($��
 �(�=��	C
 $���
 $<���
��

W�

�/�
%*&X&

'��
 ����$���#	�
 
�+	$�
 =��	"
 		"����
�C
 #��������	
 ���


�+	$�C
$���
���#���
���*	���
��&

�

�/�
%*'

@��������	
����$���#	�
����	
*�+��
���$�*�
*�
���#
	����C

���
$		�
�$
=�*������
W�

�/�
%*'X&

@��������	
 
�+	$�
 *�+���
 ����
 ����$���#	�
 ����	

W�

�/�
%*'X&

I>����c -�/Z����Q/��
����
�[��/Z�
�/����/
�����Q/��

�����/Q/�� ]
���
�Y/R
�/����/�
����������]

���/���

�������

�������

�������



A. �������/
�������	
��
�

����������

�0�0"(�0
��I��(�I0"�
)�
-�0?��(�I0"�
�)>�? 

�/�/���/
�
���Q
�����/Q/��
��[�Z 

�

�/�
%*A

,����	
 
�+	$�
 ���=��($���
	
 ���������*�
 ����
 (��	��	

"((
�
W�

�/�
%*AX&
3<
�	
�	��	
=��	��
"�$�
���
�	>��$��

�+	$��
��+��	&


�

�/�
%1$

@��������	
����$���#	�
=����
�
��
W�

�/�
%1$X&

Mansettkolviga silindrid

�

�/�
%1%

@��������	
 ����
 =����
 �
��C
 ��
�	$	=
 ���
 		�#���

�����$���#	�
���$���
W�

�/�
%1%X&

�

�/�
%1*

@��������	
 
(���
 ����
 ������
 =����
���	�
 *�
 ����
 =����

�
��
W�

�/�
%1*X&

�������

�������

�������

���/�:/



A3 �������/
�������	
��
�

����������

�0�0"(�0
��I��(�I0"�
)�
-�0?��(�I0"�
�)>�? 

�/�/���/
�
���Q
�����/Q/��
��[�Z 

Mansettkolviga silindrid (järg)

�

�/�
%11

@��������	
 *�
 #�$��
��	
 "�

	�
 =<<$�	"�"	$����

��/��:�
.�"
��:����:
>
����
W�

�/�
%11X&

9����
��	
=�����
�����
�$���	
=�+	�
&

�

�/�
%1.

@��������	
����$���
���#��
�����
�$���	
=�+	�	&

'�$��	
����$���
���#��	

�+	$���#�$$��	
(��
W�

�/�
%1.X&

�

�/�
%13

'�$��	
���=�
�	>��$��
�+	$���	
(��
W�

�/�
%13X&

�

�/�
%1�

@��������	
=����#����
����$���
���#��	��	
W�

�/�
%1�X&

�������

������/

�������

�������



A� �������/
�������	
��
�

����������

�0�0"(�0
��I��(�I0"�
)�
-�0?��(�I0"�
�)>�? 

�/�/���/
�
���Q
�����/Q/��
��[�Z 

Mansettkolviga silindrid (järg)

�

�/�
%1&

'�$��	
����$���#	�

�+	$��
	�	
(��
W�

�/�
%1&X&

'�$��	
����$���#	�
�		�"	
	�	
(��&

�

�/�
%1'

'		���	
 ����$���#	��
 �	���		��
�=�
 ���"��=(
"	��C
 ��$�

����$���#	�
*<<�
���#��	��
�+	�	
*��$	�	
W�

�/�
%1'X&

������D

�������



A& �������/
�������	
��
�

����������

������(I�
�,0����I0"�
)�
�����
�""0���I0"�

�
/����Q/��

6($�����
 =(��
 
	�����
 =�*����
 ��� �
�
 
??�	��	

 #��	�
"���
 �*���
 �	��"�
 *<

�
 *�
 +����
���&
)��#���
 �$
 ��	$�

#��
�	������	�
C
"��

��	�
�����
���
	$$	
+����
�"��
&

� @�+��
��	

??�	��	
#(+*������
&

� 6<<���	

??�	��	&

� '�$
������	
������ +�
������	
��$$�
���C
��$$�
��<<����


*�
�(���
 
??�	��"	
�		=��("�����C
	

�=��
���
��+�
*��
���
*�
����$��
��+
�&

� '�$
������	C
 	��
 �	��"	�C
 ���
�	#����	�
 =(�
 "���$�

����
	�
��	
��+
�

��$��
=(�
��+*��
�
��&

� )�	$���	
����$��
*�
��+*��
�
��
����&

� 9		$���	C
 	

 "<����	�
 #��	
 ��+*��
�
��
 =(�
 �����
$��&
9�*����	�
=�+	
��	
=<�*�&

� @����
��	

??�	��	
���=�
=��*�����	��	&

� )�	
��	

??�	��	
"��#�$$��	&

I>����c ����
 �������Q�
 Q��/����
 ��Q����Q/��

Q�������
 �/�Z/Q�����
 �Y/
 �������Q�

�`�Q�Q/��
�[��/Q/����
Q��+/����
�����Z�

���
���������
�Y/
+�
��/����]

�����
���/���Q/��

@<���

 ��� �
�
 
??�	��"	
 +����
�"��

 
��	�
 	$$	

"���$���
��	�
�
 
??
�"�
+����"��

 
	��
���
���*<��$	=��

#��
�	������&


� 9		$���	C
	

�(��
���
�	�	
�����
*�
#����	�
�$
�"�
��+��&

� 6<<���	

??�	��	&

� @��������	
 *�
 �<�
��	
 
??�	��	

 *�
 ��$
������	C
 ���

"���$

??
��
(��	�
�&

� '�$
������	
�	��	��&
9�*����	�
#���$���	&



A' �������/
�������	
��
�

����������



AA �������/
�������	
��
�

����������

���"0�0��(
�"(I�(

�JJ,�2,�I3227�1))7)�,5
,'��6�58�
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
���
1�����������		"
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
���

�JJ,�2,�I3227�1))7)�,5
��1.545,�8
).86�8
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
���
6((
"	�
�

??�
�����##+����
�
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
���
6((
"	�
�

??�
�����+=	�+����
�
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��/
6((
"	�
�
*���	+����
�
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��D

@04�58�
9;;.8�606�.858
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��:
E���
�
���	���
	
,)��#��
��	
=<<$�	"�"	$

 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
��:
E���
�
���	���
	
"		
	�"((���
���
#��
��	
=<<$�	"�"	$

 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
���

6($�
�#	
��>���
����$
#(+�$	�
��=�
��
	�
*�

	�	����	
"((
"	��
	�
��	
	��
�
��&
,#	
��>���
����$
�$
��$��

=(�����	��

*�
 �	��
 =(��
 "��
�
 ��"�
 	

	
	�
�"��	
�&
 �	�	
 ��� �
�
 �#	
��>���
����$
 	��$	�
 "($	
�
 �(�
�=��

 ��*�$���	�
C


��
"��	�
C

??
�$��"��
	�

*�
"���	�


	����
	�
&



%$$ �������/
�������	
��
�

����������



%$% �������/
�������	
��
�

����������

�������	!)�����������0
����I�0( 

�`�����/������Q

@��/���

�������/

�/�/����

�������/
�/�/����

-/��/��	
+���

-/��/�



%$* �������/
�������	
��
�

����������

�������	!)�����������0
���"0�0��(
�"(I�(

IYY�Q��
~
�������	�
++�������

� '��
=(�"����C
=��
�=��

	+$����	�
�$�"	�
���
��
0�,
�
�$�����
	�	
$�$�
$	��
=(�����	
��"�

��
*�

	�
�"��	
�
"��
�&

.)���D

�

G H

�

(

�0�)��(�� �������	
�,--�������
�*

�������	
�,--�������
�'

�������	
�,--�������
&.

�������	
�,--�������
'$

1����
��
�������=��
�
�"((�	
)�

��D�C�
""
�D�C�:

����� ��D�C�
""
�D�C�:

����� ��D�C�
""
�D�C�:

����� ����CD
""
�D/CD�

�����

1����
��
�(����
���	
�$�

�"((�	
��

���C/
""
�/�C��

����� 
���C/
""
�/�C��

����� ���C/
""
�/�C��

����� �D/C�
""
�//C��

�����

1����
��
�����"
�=���

�"((�	
!�

���
""
�/�C�

����� ���
""
�/�C�

����� ���
""
�/�C�

����� ���
""
�/�C�

�����

1����
��
���	�(����
�
�"((�	
8�

�D�C/
""
�//C��

����� �D�C/
""
�//C��

����� �D�C/
""
�//C��

����� ��/C�
""
�/:C:�

�����

1����
��
�(����
�=�
�$�

�"((�	
��

����C�
""
�D�CD:

����� ����C�
""
�D�CD:

����� ����C�
""
�D�CD:

����� ����C�
""
�D�CD�

�����

1����
����+=��
	
��= � � � �
1����
����+=��
	
�������� :��C:
""
���C:�

����� :��C:
""
���C:�

����� :��C:
""
���C:�

����� :��C:
""
���C:�

�����
1����
��
�������� �:�DC�
""
���C�

����� ����C�
""
���C�

����� ���:C�
""
��DC�

����� ��/�C�
""
���C�

�����
'��� D��
��
���D
$�	��� D��
��
����
$�	��� D/:
��
����
$�	��� :��
��
�����
$�	���
,���$���

??�<�� ��/C�
""
��C�

����� ��/C�
""
��C�

����� ��/C�
""
��C�

����� ��/C�
""
��C�

�����
,���$���(($	
�<��"((
 �/C:
""
��C:

����� �/C:
""
��C:

����� �/C:
""
��C:

����� �/C:
""
��C:

�����
,���$���=����
�<��"((
 /�C�
""
��C�:

����� /�C�
""
��C�:

����� /�C�
""
��C�:

����� /�C�
""
��C�:

�����



%$1 �������/
�������	
��
�

����������

�������	!)�����������0
���"0�0��(
�"(I�(
�)>�? 

IYY�Q��
~
�������	�������������

� '��
=(�"����C
=��
�=��

	+$����	�
�$�"	�
���
��
0�,
�
�$�����
	�	
$�$�
$	��
=(�����	
��"�

��
*�

	�
�"��	
�
"��
�&

.)���:

�

G H

�

(

�0�)��(�� �������	)�����������
�� �������	)�����������
&'
1����
��
�������=��
�"((�	
)� ��D�C/
""
�D�C�D

����� ����CD
""
�D/CD�

�����
1����
��
�(����
���	
�$�
�
�"((�	
��

���C�
""
�/�C/�

����� �/�C�
""
�/�C��

�����

1����
��
�����"
�=���
�"((�	
!� ���
""
�/�C�

����� ���
""
�//C�

�����
1����
��
���	�(����
�"((�	
8� �DDC�
""
�//C�/

����� ���C�
""
�/:C/�

�����
1����
��
�(����
�=�
�$�
�
�"((�	
��

����C/
""
�D�C��

����� ���:C�
""
�D:C�

�����

1����
����+=��
	
��= � �
1�""��
	
��=
�
��
�$����$	I"����"���$	�

�I�/ �I�:

1�""��
	
�����
�
��
�$����$	I"����"���$	�

���C:
""
���C�/

�����
I
�/�C/
""

�:C/�

�����

��DC/
""
���C��

�����
I
�/�C�
""

�:CD�

�����

1����
����+=��
	
�������� :��C:
""
���C:�

����� :��C:
""
���C:�

�����
1����
��
�������� ����C:
""
���C��

����� ����C:
""
���C�

�����
'��� D�:
��
��/�
$�	��� ::�
��
�����
$�	���
,���$���

??�<�� ��/C�
""
��C�

����� ��/C�
""
��C�

�����
,���$���(($	
�<��"((
 �/C:
""
��C:

����� �/C:
""
��C:

�����
,���$���=����
�<��"((
 /�C�
""
��C�:

����� /�C�
""
��C�:

�����



%$. �������/
�������	
��
�

����������

�������	!)�����������0
���"0�0��(
�"(I�(
�)>�? 

IYY�Q��
~
������������

� '��
=(�"����C
=��
�=��

	+$����	�
�$�"	�
���
��
0�,
�
�$�����
	�	
$�$�
$	��
=(�����	
��"�

��
*�

	�
�"��	
�
"��
�&

.)����

�

(G

�

#

??
�

H

)

�0�)��(�� )�����������
�� )�����������
&* )�����������
'*
1����
��
��������
�"((�	
)� ����CD
""
���C�

����� ��D�C:
""
���C:

����� ���:C:
""
���C:

�����
1����
����+=��
	
��������
�"((�	
�� :��C:
""
���C:�

����� :��C:
""
���C:�

����� :��C:
""
���C:�

�����
'�+=��
	
=�+	���
�"((�	
!� ���C�
""
�DC�/

����� ���C�
""
�DC�/

����� ���CD
""
��C�/

�����
1�""��
	
�����
�"((�	
8� ��:C�
""
��C��

����� ��:C�
""
��C:�

����� ��:C�
""
��C:�

�����
1����
��
�������=��
�"((�	
�� ����C�
""
�D�C��

����� ����C�
""
�D�C��

����� ����C�
""
�D�C��

�����
1����
��
�(����
���	
�$�
�"((�	
H� ���C�
""
�/DC/:

����� ���C�
""
�/DC/:

����� ���C�
""
�/DC/:

�����
1����
��
���	�(����
�"((�	
�� ��D�C�
""
�D:C��

����� ��D�C�
""
�D:C��

����� ��D�C�
""
�D:C��

�����
1����
��
�(����
�=�
�$�
�"((�	
1� �/��C�
""
�:�C�:

����� �/��C�
""
�:�C�:

����� �/��C�
""
�:�C�:

�����
1����
��
�����"
�=���
�"((�	
1� �/��C�
""
�:�C�:

����� �/��C�
""
�:�C�:

����� �/��C�
""
�:�C�:

�����
1����
����+=��
	
��= � � �
'��� D/�
��
����
$�	��� D�:
��
����:
$�	��� :��
��
���/�
$�	���
,���$���

??�<�� ��/C�
""
��C�

����� ��/C�
""
��C�

����� ��/C�
""
��C�

�����
,���$���(($	
�<��"((
 �/C:
""
��C:

����� �/C:
""
��C:

����� �/C:
""
��C:

�����
,���$���=����
�<��"((
 /�C�
""
��C�:

����� /�C�
""
��C�:

����� /�C�
""
��C�:

�����



%$3 �������/
�������	
��
�

����������

-,��0(�
�>>"(�I,I�"(0(

O��
�����R��/���
���	+
��/��
�[[���Q
Q���

)��*<��$	=��
 
��	���
 �$
 	��
�
��
 
��$�>��>��
��

	��
 #��
��	
 �
�$�����	�
 =<<$�	"�"	$���&
 ��� �

 !�"#�$%
 �<	�


��
	
��

��$�>��>��
��

	��
#�����
�$

<+��
�
��
���
$�"����	
*<��$	=�
1�
<+	��&

'		�"	
������ ,)�������
: ,)�������
�

.�"�
��$����

�C�:� �C����C�
�������

��CD��/C�
���������

�C/��: ��C/���C�
���������

�DC����C�
���:��D��

.�"�
�>
����

�C/�: /D�/�
��:����

D��:D
�/:�D��

�CD/�: :D���
�D��D:�

�����
�����:�

�C:�� ����:
��:����

�����/�
��������

�C:��: �����/�
��������

�������
���:��D��

�C��: �������
���:��D��

�D�����
���:�����

�C�:� /���//�
������D:�

D���D:�
�/���//��

�C��: D:��D��
�//��/���

�D:����
�D�:�:�:�

�C��� �D:����
�D�:�:�:�

��:����:
���:�����

�C��: ������:
��:������

�D�:�����
���:�����:�

�C�:� ������/��
����������

���������
��D�:����:�

�C/�: ��/����/�
�������/:��

���������
�����������

�C:�� ��D����D�
��:�����:��

/:/��/���
��������:��

�C��: ���������
�����������

D����:�:�
�/D:��/����

�C�:� //���/�/�
��:�����:��

:�/���:��
�D/���D����

�C��: D����D�:�
�/�:��/:���

�D:���/��
�::��������

�C��� :�:��:���
�/����D����

���������
��:��������



%$� �������/
�������	
��
�

����������

-,��0(�
�>>"(�I,I�"(0(
�)>�? 

O��
�����R��/���
Q�����QYY����/��
+
��/��
�[[���Q
Q���

����I�
������
��>G0I22�
�


��II 

I����)��

�>�0�
. �>�0�
& �>�0�
%$

6
:
A
�C� D�:
.�"
�/�D
>
����

6
�
A
�C� ���
.�"
����
>
����

����
.�"
����
>
����

6
�
A
�C�: ����
.�"
����
>
����

�:���
.�"
������
>
����

�D�/D
.�"
�����:
>
����

6
��
A
�C�: ����D
.�"
��/���
>
����

/��D�
.�"
����/�
>
����

D����
.�"
�/��:�
>
����

6
��
A
�C�: /��D�
.�"
����/�
>
����

:D��/
.�"
�D��:D
>
����

�D����
.�"
������
>
����

6
�D
A
�C�: D����
.�"
�/��:�
>
����

������
.�"
�:����
>
����

�:�����
.�"
������/�
>
����



%$& �������/
�������	
��
�

����������

?���"�00

�)7).�55
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
���



%$' �������/
�������	
��
�

����������



%$A �������/
�������	
��
�

����������

?���"�00

?���"�00
G,GH��0�
������(I�(

(

���
 G
Rw��
 �I��
 �]�]
]
 �fG
Rw��q 
 Z��������/R\
 ��
 G
Rw���
 �������Q��
 
�
 +�
�������/Q/�	\
 Q�������/	
 �Y/

�

����/Z�����
 ������/��
 �%* 
 ����
 +[����
 
Q��/����
 Q``Q/��
 ���+[���
 ?�����//+��/

�/
 �[����
 
�

Z�����//�Y����Z�
 ��R����
 ��Z�����
 �/����
 �Q���/���
 G
Rw��/
 ����/Q``�����
 �����
 
�
 �
�������
 ��/�/�

���]R
Rw��]w
Q 
 �/�Z
 �/����
 ��/�
 
�
 ��R����
 G
Rw��/
 ���/���
 ��Q
��/��
 �Y/
 ��������\
 /�Q�
 
����\
 ����Y�
 �Y/

����/����
 ��/�/Q/��
 ����
 ����
 �`�/Q���\
 Q/�
 �����
 G
Rw���	/
 ����Q�/�\
 Q/�
 
�
 �[/���
 ����
�����
 ��
���

+�
�������/Q/�	\
Q�������/	
�Y/
�

�����x���/��Z�]
,Q��/�

�
�
��������
��/��Q�
G
Rw��/
�
�/�����
����/Q``����

��/���
��x���/
�
���
Y/Z���Z��
�/����/��
���Z/����
��
���Q�
��Q
��/��
�Y/
������Q/����
QY/���/���
Q[[���
��Z�]

G
Rw��
 �Y/R
 
Q�
 [���[Z�Q/���
 +�����
 ��x�������
 
����
 ���������
 �Y/
 Q/�
 �����
 Q�����
 Q[[�����
 ����
���

��Z����Q/��]
G
Rw���	/
����Q�
����
G
Rw��/
�
�/�����
����/Q``��
������
Z�����//�����
��Z�Q/����
�/

��
G
Rw��/

�
������]
?���x/���
����
�[����
�

�����[�R���
����R
�/��/
+/����
�/�Z
��������
G
Rw���	/

�/Z/��������
�/
��
	
Q[[���/�]
?�����//
�/
�Y�Q�
�����\
�

Q/��/�
�Z�
Q�/�
����/��/�\
Q/�
�/

��
G
Rw��/
�

���]
"//��Z����
Z�����//Z�

���Q���
�

�����/��/��
+����
+��R

Q��/�
�
���Q�
`�����
�����
�

�����/��/��
�
�����
�

�����
Z�����//��
���/
���


�
 
��Q�� 
 ���������
 �

�����
 Z�����//����������]
 ?�����//����
 
�
 �//�Q/��
 
���
 +//�����\
 ����
 �����
 �/����
 
�

+Y���������
 ��Z��/
 ��Z��/��
 +

��\
 Q/�
 +
��
 G
Rw��/
 �
���
��/
 ���
 �+/������/��
 ������Q/��\
 �[[�������Q/��
 �Q� ]

����/��
 +//�����
 Z�����//����
 
�
 Q��/��
 3$
 �����������/]
 ?�����//
 �/
 �Y�Q�
 ����[�Z�����c
 �/ 
 Y�/�
 ��
 Q[[����/���\

������������/���\
 x/���/���Q���/�\
 +/���/
 �YY��������\
 �[/�����
���\
 ������/+/��/�\
 �������/��Q��\
 ���Q/�/�Q��\

�/���/�\
 +���/�\
 ��
��\
 ��QQ/+�����\
 ���R/����\
 ���Z�/�
 ��
 Q���
 �//����/�������
 �

�����/��/��
 �// 
 �����\
 Q/�
 
�

�/�Z/���
 �[[�������Q/����\
 ������/
 ������Q/����\
 Y���������\
 Q�����������\
 Q/���
�/Z/����
 G
Rw��/
 
����

������Q/����\
�������Q�
������Q/����
Q/�
�����
�

��Z�\
Q/����
+����R
G
Rw��/
������//�\
Y���

��
���/��������

�Y/
 �
�����������
 ���/���
 �[�Z/Q���
 �[�Q/����
 G
Rw��/
 �

��
 �

���Q/���
 �Y/
 ������Q/����
 �/// 
 Q��+/���Z�

�
���+�������

���\
�[/����
�
+���QR��
��
�Y/���������
�/� 
�`��
�`����Q/
+������Q/��\
+/���/��
`��������
�Y/

��Z�����/Q/���
 �� 
 ��Z�����/Q/��
 �Y/
 +/�/��x���/�\
 Q/�
 `�������
 �/
 QY����
 Q��/��
 ���R//�����
 �Z�
 ����/������]
 �/ 

������
 �
/����Q/����\
 ������Q/����
 /�Q���/��
 �Y���\
 Q/���������Q/����\
 ����/�����
 �Y/
 ���Q/�/���
 �����
����

������Q/����
 �������
 ���������
 �Y/
 ��x����
 ��// 
 G
Rw��/
 �/����/��
 �Y��
������
 �

��
 [[�Q���/���
 /�Q���/��	
 �Y/

Z�
Z���x/�/����
�/�Z/Q�����
������Q/����
+Y���������
���������
�Y/
��x���]

G,GH��
 �>�0���G
 �20�
 I��(
 ,�����(
 �20
 ���(��(\
 ���(����,����(
 �20
 I��(
 �0""0����(\

?���"�00(
 �20
 ����(���(
 ��>�)�
 ������(
 ,I�"(020?���
 ?���"�00 \
 �������?��
 �20�
 ���(��(

?���"�00(
)�
�0""0����(\
I0�
,"
��,��(
�������������\
�����(���
����0���(0
)�
�,"���������

,�����G���
 �,G0����?�]
 "00��?����
 I0�������������
 �,����
 �>��"(�G
 "00
 0�I����
 ��0
 ��

���)���(
 -��(����
 G,GH��0
 -,,�"�
 -���"(�I0"�
 O���I�0"0��(
 �00�0�
 )�
 ?���"�00�)�
 ),,����

�20?0
G,GH��0
�,��������
�>0�I0��\
,��"�I���
�������\
���
"��(
-2�0"���(
��-0"?��\
?���"�00�\

���)�
 ���0��I0���\
 �,,�0I������\
 ���)������
 �20
 I0����OO�0���
 ����������
 �20
 ����"���(

I���
�00�0�
����0����
�,,����
�20
,"
�����?�
��,��(]
O����,,(�(
?���"�00�>�����
"0I�����(

�2--������)�!,I�"0��
 20?����0�������"(0(
 ,"
 �0"�20?���0��(
 "0"?
 G,GH��0\
 ��I�
 ���(��	\

�O���	\
 ����	
 )�
 �0(�������2����
 �20
 �(��0IOO)���
 �,?�
 ��������
 �����
 IOO?0���0"?�
 �20

������,������
���"0��(
�,,��
)�
���"���
������
��,���
���0"?�
�>0�I0��
�20
�����?�
��,��(

�0���I0��
�20
���"�-,�(0\
-�0?��(�I0��\
��I,"(0
�20
�����
IOO?0���0"?�?�
�2�I���(
�20
�����

���I��
 ���"0����
 ���"0�0��
 )���"(0?�\
 ,�?�
 ���
 ��-0"?�)>�?"�\
 ?���"�00�,��"�\
 -2�0"�?�

�0���I0���\
�,,�������\
���)������\
I0����OO�0���
����������
�20
I���\
�0
O����
�����
�,,��

,����0"(�\
 I0���
 �,���
 ������
 �,������
 ����0G]
 G,GH��0�
 �?�
 O���?0
 ��I�
 ���(��	\
 �O���	\

����	
�?�
�0(�������2����
�20
�(��0IOO)��
�0
,��
I0"?0�
)����
�����
IOO?0���0"?�?�
��,��(

�,������0
 �2--������)�!,I�"0��\
 O��?0
 ���0����(
 20?��)>�?����\
 �������)�
 �?�
 �,�0����(

0�0��
������
��,���
I0�
�����
����"���\
)�����0��\
���(��\
��0�0��
�20
�����0����
�O�0������

���)�?�\
 I0�
 ����"�G
 �������
 IOO?0���0"?���
 �20
 �����
 �0���I0����\
 �20
 IOO(�(
 �,,��

-��(�����\
 �0�����\
 ���0�����>0����
 �20
 �2�����\
 �2���I���
 �������\
 ���
 ���
 ,"
 �0"?0��(

��������20I�����
 ��(�I0����\
 ���I���
 )>>"�(
 ����I0��
 �20
 �>0G���\
 0"�����0��\
 �����2���

I�0"�
 ��,��I0����\
 �����0������\
 I��(�
 ���-�(�
 ���)����I0����\
 ��0��������
 �20

���-���0(���
 -2�)������(
 ���)�(���\
 ��?��������(�
 �����"�I0����
 �20
 ������)�
 �20

������)�
 ��0�"�0(�
 ���)�"2������
 ���"�������������
 �,����\
 )�
 ���
 ����0"�
 ��,���
 �20

���)�
 -2�0"�G
 �20
 �0
 -2�0"�
 ��-0"?��\
 ?���"�00�\
 �0���I0���\
 �,,�������\
 ���)�"2�(��\

I0����OO�0���
����������
�20
I���
������]

D�����:	
��
������� �����
��
�	�����



%%$ �������/
�������	
��
�

����������



%%% �������/
�������	
��
�

����������

�>����0���0"�
��?0����

�0�!)�
!06@).K4
0.
5,0
����

,�7�5H5'))�

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 �/
�)7).�55
 &
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 ���
1))7)�,5
')1945
��6)48)65.�
3)

@)5�)48)65.�

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 �/
5�)@;�9).�
E4�9))�2,

&
&
&
&
&
&
&
&
&
&
&
&
 /�
321�565,�0565.�28
4))8275�)

�JJ�)65,�4

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 /:
321�565,�0565.�28

��4�,'00@4))8275�)
�
�JJ�)65,�4

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 :�
')1945@55
��6)48)65.�
3)

@)5�)48)65.�

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 �D
'0@)
1)6�)
��6)48)65.�
3)

@)5�)48)65.�

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 ��
4-5'�,�79)
��6)48)65.�
3)

@)5�)48)65.�

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 ��
012�2,3215,�8
100482,�4
&
&
&
&
&
&
&
&
 ��
012�2,3215,�8
100482,�4
&
&
&
&
&
&
&
&
 ��
012�2,3215,�8

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 �/
06)82,�8
3)
�)795'28

&
&
&
&
&
&
&
&
&
&
&
&
 ��
@04�58�
9;;.8�606�.858
 &
&
&
&
&
&
&
&
 ��:
,��75).26�75
),2'01�
&
&
&
&
&
&
&
&
&
&
&
&
 �:
,545.875
��6)48)65.�
3)

@)5�)48)65.�

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 �:
�JJ,�)86�
1052,�)65.�
3)
�JJ4�

�..5,�)65.�
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 ��
�JJ,�)86�
3)
6),5.)

�7).,@07�565.�
1))�5,�4
 &
&
&
&
&
&
&
&
&
 �/
�JJ,�)86�
'573�482,
&
&
&
&
&
&
&
&
&
&
&
&
&
 ��
�JJ,�)86�
6;;7565.�
 
&
&
&
&
&
&
&
&
&
&
&
&
 ��
�JJ,�)86�
�-,�65.�

&
&
&
&
&
&
&
&
&
&
&
&
&
 ��
�JJ,�)86�
�7).,@07�565.�

1))�5,�4
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 ��
�JJ,�2,�I3227�1))7)�,5
�
,'��6�58�

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 ���
�JJ,�2,�I3227�1))7)�,5
��1.545,�8

).86�8
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 ���
�7E'5,�8
3)
'0045�2,6)��73)458

&
&
 ��
�24�012�2,
 
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 �:
9),�)92,8�'4)7)�,500.
�4
 
&
&
&
&
&
&
&
&
 :
9),�)92,8�'4)7)�,500.
2'

&
&
&
&
&
&
&
&
 �
9),�29-�2)'�

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
 �:



%%* �������/
�������	
��
�

����������





��� �
�C
��� �
�
����
*�
��� �
�
�	��"	
=<�=��
�$

��� �

!�"#�$%
�	���
�		��
��
�����"<����
2,)�
*�
#��*��	�
"���	�
������	�&



Bobcat®, the Bobcat logo and the colours of the Bobcat machine are registered trademarks of 
Bobcat Company in the United States and various other countries. 
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WARRANTY

WARRANTY
BOBCAT® ATTACHMENTS

Doosan Bobcat EMEA s.r.o. ("Bobcat") warrants that Bobcat® Attachments will be free from defects in design, 
material or workmanship for twelve (12) months from the retail date to the owner. During the warranty period, only 
official Bobcat dealers (as listed on www.bobcat.com) are entitled to deal with warranty claims and shall repair or 
replace, at Bobcat's option, without charge for parts, labour or travel of technicians, any part of the Bobcat® 
equipment which fails because of defects in design, material or workmanship. The owner shall provide any official 
Bobcat dealer with prompt written notice of the defect and allow reasonable time for replacement or repair. Bobcat 
may, at its option, request failed parts to be returned to the factory or to any other designated location. 
Transportation of the Bobcat® equipment to the official Bobcat dealer for warranty work is not the responsibility of 
Bobcat. Service schedules must adhere to prescribed intervals and Bobcat® genuine parts/lubricants must be 
used. The warranty does not apply to tires, tracks or other accessories not manufactured by Bobcat. For these 
non-covered items, the owner shall refer solely to the warranty, if any, of the respective manufacturers thereof, in 
accordance with the respective manufacturers warranty statement. Coverage for couplers is limited as failures 
generally originate from factors not under Bobcat's control such as, but not limited to, prolonged storage or 
abuse. This limited coverage is 50 hours of machine usage. The warranty does not cover: (i) Oils and lubricants, 
coolant fluids, filter elements, brake linings, tune-up parts, bulbs, fuses, drive belts, pins, bushings, wire rope, 
rubber pads, scrapers, bearings, and other high-wear items. (ii) Damages resulting from abuse, misuse, accidents, 
alterations, use of non-genuine Bobcat parts, use of the attachment with any product not approved by Bobcat, air 
flow obstructions, or failure to maintain or use the Bobcat product according to the instructions applicable to it. 
(iii) Ground engaging parts such as bucket teeth and cutting edges. (iv) Hydraulic system cleaning, brake 
inspection or adjustment. (v) Adjustments or slight defects which generally do not affect the stability or reliability 
of the machine. (vi) Damage or defect resulting from improper storage, weathering, lack of use, use and operation 
in a corrosive or chemical environment. (vii) Damage or defect caused by operation of the product under extreme 
weather or geographical conditions without the written agreement of Bobcat.

BOBCAT EXCLUDES OTHER CONDITIONS, WARRANTIES OR REPRESENTATIONS OF ALL KINDS, EXPRESSED 
OR IMPLIED, STATUTORY OR OTHERWISE (EXCEPT THAT OF TITLE) INCLUDING ALL IMPLIED WARRANTIES 
AND CONDITIONS RELATING TO MERCHANTABILITY, SATISFACTORY QUALITY AND FITNESS FOR A 
PARTICULAR PURPOSE. CORRECTIONS BY BOBCAT OF NON-CONFORMITIES WHETHER PATENT OR LATENT, 
IN THE MANNER AND FOR THE WARRANTY PERIOD PROVIDED ABOVE, SHALL CONSTITUTE FULFILLMENT OF 
ALL LIABILITIES OF BOBCAT FOR SUCH NON-CONFORMITIES, WHETHER BASED ON CONTRACT, WARRANTY, 
TORT, NEGLIGENCE, INDEMNITY, STRICT LIABILITY OR OTHERWISE WITH RESPECT TO OR ARISING OUT OF 
SUCH PRODUCT. THE REMEDIES OF THE END-USER/OWNER SET FORTH UNDER THE PROVISIONS OF THE 
WARRANTY OUTLINED ABOVE ARE EXCLUSIVE AND THE TOTAL LIABILITY OF BOBCAT INCLUDING ANY 
HOLDING, SUBSIDIARY, ASSOCIATED OR AFFILIATED COMPANY OR DISTRIBUTOR WITH RESPECT TO THIS 
SALE OR THE PRODUCT AND SERVICE FURNISHED HEREUNDER IN CONNECTION WITH THE PERFORMANCE 
OR BREACH THEREOF, OR FROM DELIVERY, INSTALLATION, REPAIR OR TECHNICAL DIRECTION COVERED BY 
OR FURNISHED UNDER THIS SALE, WHETHER BASED ON CONTRACT, WARRANTY, TORT, NEGLIGENCE, 
INDEMNITY, STRICT LIABILITY OR OTHERWISE SHALL NOT EXCEED THE PURCHASE PRICE OF THE PRODUCT 
UPON WHICH SUCH LIABILITY IS BASED. BOBCAT INCLUDING ANY HOLDING, SUBSIDIARY, ASSOCIATED OR 
AFFILIATED COMPANY AND DISTRIBUTOR SHALL IN NO EVENT BE LIABLE TO THE END-USER/OWNER, ANY 
SUCCESSORS IN INTEREST OR ANY BENEFICIARY OR ASSIGNEE RELATING TO THIS SALE FOR ANY 
CONSEQUENTIAL, INCIDENTAL, INDIRECT, SPECIAL OR PUNITIVE DAMAGES ARISING OUT OF THIS SALE OR 
BY ANY BREACH THEREOF, OR ANY DEFECT IN, OR FAILURE OF, OR MALFUNCTION OF THE PRODUCT UNDER 
THIS SALE, WHETHER BASED UPON LOSS OF USE, LOST PROFITS OR REVENUE, INTEREST, LOST GOODWILL, 
WORK STOPPAGE, IMPAIRMENT OF OTHER GOODS, LOSS BY REASON OF SHUTDOWN OR NON-OPERATION, 
INCREASED EXPENSES OF OPERATION OR CLAIMS OF USER OR CUSTOMERS OF THE USER FOR SERVICE 
INTERRUPTION WHETHER OR NOT SUCH LOSS OR DAMAGE IS BASED ON CONTRACT, WARRANTY, TORT, 
NEGLIGENCE, INDEMNITY, STRICT LIABILITY OR OTHERWISE.

Printed in Belgium 4700005enGB (11-20)
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WARRANTY

WARRANTY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109
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TORQUE SPECIFICATIONS FOR BOLTS (CONT’D)

Torque For General Metric Bolts

THREAD SIZE
(DIA. X PITCH)

MATERIAL

HEAD MARK 4HEAD MARK 7HEAD MARK 10

M 5 x 0.84 - 5 N•m
(3 - 4 ft-lb)

M 6 x 1.08 - 9 N•m
(6 - 7 ft-lb)

8 - 12 N•m
(6 - 9 ft-lb)

M 8 x 1.258 - 12 N•m
(6 - 9 ft-lb)

15 - 22 N•m
(11 - 16 ft-lb)

24 - 34 N•m
(18 - 25 ft-lb)

M 10 x 1.2518 - 24 N•m
(13 - 18 ft-lb)

30 - 41 N•m
(22 - 30 ft-lb)

49 - 68 N•m
(36 - 50 ft-lb)

M 12 x 1.2530 - 41 N•m
(22 - 30 ft-lb)

54 - 73 N•m
(40 - 54 ft-lb)

94 - 118 N•m
(69 - 87 ft-lb)

M 14 x 1.2549 - 68 N•m
(36 - 50 ft-lb)

79 - 108 N•m
(58 - 80 ft-lb)

157 - 186 N•m
(116 - 137 ft-lb)
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TORQUE SPECIFICATIONS FOR BOLTS

Torque For General SAE Bolts

The following table shows standard torque specifications for bolts with zinc phosphate coating. Bolts 
purchased from Bobcat Company that have zinc phosphate coating are specified by the letter H 
following the part number.

Thread
Size

SAE Grade 5SAE Grade 8

N•m
(in-lb)

0.2509,0 - 10,2
(80 - 90)

12,4 - 13,6
(110 - 120)

0.312520,3 - 22,6
(180 - 200)

24,2 - 27,1
(215 - 240)

N•m
(ft-lb)

0.37534 - 38
(25 - 28)

47 - 54
(35 - 40)

0.437554 - 61
(40 - 45)

81 - 88
(60 - 65)

0.50088 - 95
(65 - 70)

122 - 136
(90 - 100)

0.5625122 - 136
(90 - 100)

170 - 190
(125 - 140)

0.625170 - 190
(125 - 140)

240 - 260
(175 - 190)

0.750300 - 330
(220 - 245)

410 - 450
(300 - 330)

0.875450 - 490
(330 - 360)

645 - 710
(475 - 525)

1.000645 - 710
(475 - 525)

985 - 1085
(725 - 800)

1.125880 - 975
(650 - 720)

1425 - 1600
(1050 - 1175)

1.2501200 - 1360
(900 - 1000)

2000 - 2200
(1475 - 1625)

1.3751630 - 1830
(1200 - 1350)

2720 - 2980
(2000 - 2200)

1.5002040 - 2240
(1500 - 1650)

3530 - 3870
(2600 - 2850)

1.6252720 - 2980
(2000 - 2800)

4680 - 5150
(3450 - 3800)

1.7503390 - 3730
(2500 - 2750)

5830 - 6500
(4300 - 4800)

1.8754270 - 4750
(3150 - 3500)

7450 - 8300
(5500 - 6100)

2.0005150 - 5700
(3800 - 4200)

8800 - 9800
(6500 - 7200)
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INDUSTRIAL / ROOT GRAPPLE SPECIFICATIONS (CONT’D)

Dimensions - Root Grapple

•Where applicable, specifications conform to SAE and ISO standards and are subject to change without notice.

NA7706

A

D B

E

F

GG
H

C

J

DESCRIPTIONGRAPPLE 66 ROOTGRAPPLE 72 ROOTGRAPPLE 82 ROOT

Overall Width Of Grapple (Dim A)1676,4 mm (66.0 in)1841,5 mm (72.5 in)2095,5 mm (82.5 in)

Overall Width Of Grapple Forks (Dim 
B)

522,5 mm (20.57 in)522,5 mm (20.57 in)522,5 mm (20.57 in)

Inset Of Forks (Dim C)102,2 mm (4.03 in)102,2 mm (4.03 in)229,4 mm (9.03 in)

Width Of Teeth (Dim D)225,0 mm (8.86 in)215,9 mm (8.50 in)215,9 mm (8.50 in)

Overall Depth Of Grapple (Dim E)1117,2 mm (43.98 in)1117,2 mm (43.98 in)1117,2 mm (43.98 in)

Closed Height Of Grapple (Dim F)869,1 mm (34.22 in)869,1 mm (34.22 in)869,1 mm (34.22 in)

Inside Height Of Grapple (Dim G)1147,7 mm (45.18 in)1147,7 mm (45.18 in)1147,7 mm (45.18 in)

Opened Height Of Grapple (Dim H)1327,2 mm (52.25 in)1327,2 mm (52.25 in)1327,2 mm (52.25 in)

Maximum Opening Of Grapple �
(Dim H)

1327,2 mm (52.25 in)1327,2 mm (52.25 in)1327,2 mm (52.25 in)

Number Of Grapple Forks222

Weight436 kg (961 lb)465 kg (1025 lb)512 kg (1130 lb)

Cylinder Stroke203,2 mm (8.0 in)203,2 mm (8.0 in)203,2 mm (8.0 in)

Cylinder Bore Diameter63,5 mm (2.5 in)63,5 mm (2.5 in)63,5 mm (2.5 in)

Cylinder Rod Diameter31,8 mm (1.25 in)31,8 mm (1.25 in)31,8 mm (1.25 in)
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INDUSTRIAL / ROOT GRAPPLE SPECIFICATIONS (CONT’D)

Dimensions - Industrial Fork Grapple

•Where applicable, specifications conform to SAE and ISO standards and are subject to change without notice.

NA7705

A

B
C

E

D

DESCRIPTIONGRPL 66 INDL FORKGRPL 78 INDL FORK

Overall Depth Of Grapple (Dim A)1042,3 mm (41.04 in)1102,4 mm (43.40 in)

Closed Height Of Grapple (Dim B)770,1 mm (30.32 in)836,2 mm (32.92 in)

Maximum Opening Of Grapple 
(Dim C)

808 mm (31.8 in)861 mm (33.9 in)

Inside Height Of Grapple (Dim D)844,1 mm (33.23 in)896,9 mm (35.31 in)

Opened Height Of Grapple (Dim E)1082,3 mm (42.61 in)1165,9 mm (45.9 in)

Number Of Grapple Forks22

Number Of Teeth (Standard / Max)7/138/15

Width Of Teeth (Standard / Max)272,5 mm (10.73 in) / 136,3 mm (5.37 in)274,3 mm (10.80 in) / 137,2 mm (5.40 in)

Overall Width Of Grapple Forks522,5 mm (20.57 in)522,5 mm (20.57 in)

Overall Width Of Grapple1698,5 mm (66.87 in)2001,5 mm (78.8 in)

Weight425 kg (937 lb)552 kg (1218 lb)

Cylinder Stroke203,2 mm (8.0 in)203,2 mm (8.0 in)

Cylinder Bore Diameter63,5 mm (2.5 in)63,5 mm (2.5 in)

Cylinder Rod Diameter31,8 mm (1.25 in)31,8 mm (1.25 in)
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INDUSTRIAL / ROOT GRAPPLE SPECIFICATIONS

Dimensions - Industrial Bucket Grapple

•Where applicable, specifications conform to SAE and ISO standards and are subject to change without notice.

NA7704

A

B
C

E

D

DESCRIPTIONGRPL 62 INDL BKTGRPL 68 INDL BKTGRPL 74 INDL BKTGRPL 80 INDL BKT

Overall Depth Of Grapple 
(Dim A)

1042,6 mm (41.05 in)1042,6 mm (41.05 in)1042,6 mm (41.05 in)1102,4 mm (43.40 in)

Closed Height Of Grapple 
(Dim B)

766,3 mm (30.17 in) 766,3 mm (30.17 in)766,3 mm (30.17 in)843,0 mm (33.19 in)

Maximum Opening Of 
Grapple (Dim C)

828 mm (32.6 in)828 mm (32.6 in)828 mm (32.6 in)919 mm (36.2 in)

Inside Height Of Grapple 
(Dim D)

840,3 mm (33.08 in)840,3 mm (33.08 in)840,3 mm (33.08 in)903,2 mm (35.56 in)

Opened Height Of Grapple 
(Dim E)

1078,2 mm (42.45 in)1078,2 mm (42.45 in)1078,2 mm (42.45 in)1179,1 mm (46.42 in)

Number Of Grapple Forks2222

Overall Width Of Grapple 
Forks

522,5 mm (20.57 in)522,5 mm (20.57 in)522,5 mm (20.57 in)522,5 mm (20.57 in)

Overall Width Of Grapple1574,8 mm (62.0 in)1727,2 mm (68.0 in)1905,0 mm (74.0 in)2032,0 mm (80.0 in)

Weight401 kg (884 lb)418 kg (922 lb)435 kg (960 lb)500 kg (1101 lb)

Cylinder Stroke203,2 mm (8.0 in)203,2 mm (8.0 in)203,2 mm (8.0 in)203,2 mm (8.0 in)

Cylinder Bore Diameter63,5 mm (2.5 in)63,5 mm (2.5 in)63,5 mm (2.5 in)63,5 mm (2.5 in)

Cylinder Rod Diameter31,8 mm (1.25 in)31,8 mm (1.25 in)31,8 mm (1.25 in)31,8 mm (1.25 in)
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INDUSTRIAL / ROOT GRAPPLE SCHEMATIC(S)

Hydraulic Schematic

P-83907

Grapple
Cylinder

Grapple
Cylinder

Female
Coupler

Male
Coupler



100Grapple Operation & Maintenance Manual



99Grapple Operation & Maintenance Manual
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Certain specification(s) are based on engineering calculations and are not actual measurements. Specification(s) 
are provided for comparison purposes only and are subject to change without notice. Specification(s) for your 
individual Bobcat equipment will vary based on normal variations in design, manufacturing, operating conditions and 
other factors.
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ATTACHMENT STORAGE AND RETURN TO SERVICE

Storage

Sometimes it may be necessary to store your Bobcat 
attachment for an extended period of time. Below is a list 
of items to perform before storage.

•Thoroughly clean the attachment.

•Lubricate the attachment.

•Inspect the Bob-Tach wedge mounts, mounting flange 
and all welds on the attachment for wear and damage.

•Check for loose hardware, missing guards, or 
damaged parts.

•Replace worn or damaged parts.

•Check for damaged or missing decals. Replace if 
necessary.

•Place the attachment in a dry protected shelter.

•Place the attachment flat on the ground.

NOTE:In muddy conditions or to prevent the 
attachment from freezing to the ground, put 
the attachment on planks or blocks before 
removing the attachment from the machine.

Return To Service

After the Bobcat attachment has been in storage, it is 
necessary to follow a list of items to return the 
attachment to service. 

•Be sure all shields and guards are in place.

•Lubricate the attachment.

•Install and operate attachment, check for correct 
function.

•Check for leaks. Repair as needed.
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REMOVAL AND INSTALLATION OF CYLINDER 
(CONT’D)

Cylinder Assembly (Cont’d)

Cylinders With Cushioned Piston (Cont’d)

Figure 137

Put oil on the seals on the head [Figure 137].

Put oil on the threads of the head.

Figure 138

Use the adjustable gland nut wrench to tighten the head 
until the head is flush with the case [Figure 138].

B-07014

B-07000
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REMOVAL AND INSTALLATION OF CYLINDER (CONT’D)

Cylinder Assembly (Cont’d)

Cylinders With Cushioned Piston (Cont’d)

Figure 133

Install and tighten nut to 406 N•m (300 ft-lb) torque 
[Figure 133].

Remove the rod from the vise.

Figure 134

Install the cylinder case in the vise.

Put oil on the seal surface of the cylinder case [Figure 
134].

Figure 135

Put oil on the Teflon® seal on the piston [Figure 135].

Figure 136

Install the rod assembly in the cylinder case [Figure 
136].

B-07002

B-07013

B-07012

B-07001
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REMOVAL AND INSTALLATION OF CYLINDER (CONT’D)

Cylinder Assembly (Cont’d)

Figure 129

Use a ring compressor to compress the seal to the 
correct size [Figure 129].

Leave the tool over the Teflon ® seal for five minutes.

Figure 130

Install the head on the rod [Figure 130].

Cylinders With Cushioned Piston

Figure 131

Install the piston on the rod with the tapered end first 
(toward the head) [Figure 131].

Figure 132

Install the stop (if so equipped) and piston on the rod 
[Figure 132].

B-07010

B-07011

B-07198

B-03853
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REMOVAL AND INSTALLATION OF CYLINDER (CONT’D)

Cylinder Assembly (Cont’d)

Figure 125

Install the wiper seal with the lip toward the outside of the 
head [Figure 125].

Figure 126

Install the back-up washer on the head [Figure 126].

Figure 127

Install the O-ring next to the back-up ring as shown 
[Figure 127].

If a seal was removed from the head, use the following 
procedure to install a new seal.

Figure 128

Install the guide with a pilot and an adapter, if they are 
required, on the head [Figure 128].

Install the seal on the head using the guide [Figure 128].

NOTE:Do not turn (roll) the seal as you install it. 
Damage to the seal may result.

B-03682

B-07200

B-07007

B-07009
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REMOVAL AND INSTALLATION OF CYLINDER (CONT’D)

Cylinder Assembly (Cont’d)

Figure 121

Install the seal on the piston [Figure 121].

Figure 122

Use the ring compressor to compress the seal to the 
correct size [Figure 122].

NOTE:Leave the piston in the ring compressor for 
three minutes.

Figure 123

Install the oil seal on the rod seal tool [Figure 123].

NOTE:The O-ring side of the oil seal goes toward the 
inside of the cylinder.

Figure 124

Install the oil seal in the head [Figure 124].

B-12813

B-12811

B-03702

B-03671
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REMOVAL AND INSTALLATION OF CYLINDER 
(CONT’D)

Cylinder Disassembly (Cont’d)

Figure 118

Remove the O-ring from the piston [Figure 118]. Wash 
the cylinder parts in clean solvent and dry with 
compressed air.

NOTE:While servicing the cylinder do not damage 
the parts. Inspect for nicks, scratches or 
otherwise damaged or bent parts before 
assembling the cylinder. Replace parts that 
appear damaged in any way. The cylinder may 
not function correctly if there is damage to 
any of the parts.

Destroy all the O-rings and seals and replace them 
with NEW O-rings and seals.

Cylinder Assembly

Clean all components in clean solvent and dry with 
compressed air. Discard all the O-rings and back-up 
rings and replace them with new O-rings and back-up 
rings. Apply clean hydraulic fluid to all O-rings and back-
up rings before installation.

Figure 119

Install the O-ring on the piston [Figure 119].

NOTE:Do not overstretch the seal.

Figure 120

Install the seal on the tool and stretch it until it fits the 
piston [Figure 120].

Allow the seal to stretch for 30 seconds before removing 
it from the tool.

B-03703

B-12812

B-12809
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REMOVAL AND INSTALLATION OF CYLINDER (CONT’D)

Cylinder Disassembly (Cont’d)

Figure 114

Remove the O-ring and back-up washer from the head 
[Figure 114].

Figure 115

Remove the wiper seal [Figure 115].

Figure 116

Remove the oil seal from the head [Figure 116].

Figure 117

Remove the piston seal from the piston [Figure 117].

B-07199

B-07005

B-07006

B-03639
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REMOVAL AND INSTALLATION OF CYLINDER (CONT’D)

Cylinder Disassembly (Cont’d)

Figure 110

Remove the rod assembly from the cylinder case [Figure 
110].

Remove the cylinder case from the vise.

Put the rod end in the vise.

Figure 111

Remove the nut from the piston end of the rod [Figure 
111].

Figure 112

Pull the piston off the rod (Item 1). If the cylinder has a 
cushion sleeve (Item 2), pull it off the rod. Pull the head 
(Item 3) [Figure 112] off the rod.

Figure 113

If the head has a seal, remove the seal from the head 
[Figure 113].

B-07001

B-07002

B-7003

1

2

3

B-07004
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REMOVAL AND INSTALLATION OF CYLINDER (CONT’D)

Cylinder Disassembly

Use the following tools to disassemble and assemble the 
hydraulic cylinder:

MEL1074 O-ring Seal Hook
MEL1396 Seal Installation Tool
MEL1032 or MEL1033 Rod Seal Installation Tool
MEL1075 Adjustable Gland Nut Wrench
MEL1076 Cylinder Wrench
Torque Multiplier (See your Bobcat dealer)

NOTE:The drawings may not show the cylinder 
exactly as it appears, but the procedure is 
correct for all the cylinders.

WARNING
AVOID INJURY OR DEATH

Wear safety glasses to prevent eye injury when any 
of the following conditions exist:
•When fluids are under pressure.
•Flying debris or loose material is present.
•Engine is running.
•Tools are being used.

W-2019-0907

IMPORTANT
When repairing hydrostatic and hydraulic systems, 
clean the work area before disassembly and keep all 
parts clean. Always use caps and plugs on hoses, 
tubelines and ports to keep dirt out. Dirt can quickly 
damage the system.

I-2003-0888

IMPORTANT
Contain and dispose of any oil leakage in an 
environmentally safe manner.

I-2066-0395

Put the base end of the hydraulic cylinder in a drain pan. 
Move the rod in and out to remove the fluid from the 
cylinder. Move the rod slowly so the fluid will go directly 
into the drain pan.

Put the base end of the cylinder in a vise.

Figure 109

Use a adjustable gland nut wrench to loosen the head 
[Figure 109].

B-07000
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REMOVAL AND INSTALLATION OF CYLINDER (CONT’D)

Cylinder Parts Identification

1.Cylinder
2.Case
3.Nut
4.Piston
5.O-ring
6.Seal
7.Washer
8.Head
9.Rod
10.Plug

P-83935

1

2

3

4

5

6

5

7

8

6

5

6

9

10

5
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REMOVAL AND INSTALLATION OF CYLINDER (CONT’D)

Procedure(s) (Cont’d)

Figure 106

Remove the two bolts (Item 1) [Figure 106] (one per 
side).

Remove the two bolts and nuts (Item 2), remove the 
lower shield (Item 3) [Figure 106].

Remove the bolt and nut (Item 4), partially remove the 
mounting pin (Item 5), remove the upper shield (Item 6) 
[Figure 106].

Installation: Rotate the cylinder upward, position the top 
shield, finish installing the mounting pin, install retaining 
bolt and tighten nut.

Installation: Position the bottom shield, install the two 
side bolts. Install the two front bolts and install nuts. 
Tighten the bolts and nuts.

Figure 107

Remove the four bolts (Item 1) and cylinder cover (Item 
2) [Figure 107].

Installation: Install the cylinder and four bolts. Tighten 
bolts to 48 N•m (35 ft-lb) torque.

Figure 108

Lower the cylinder (Item 1), disconnect the hydraulic lines 
(Item 2) [Figure 108].

Finish removing mounting pin (Item 3) [Figure 108] and 
remove the cylinder.

Installation: Position the cylinder, partially install the 
mounting pin. Connect the hydraulic lines.

P-83963

1

2

4

3

5

6

EARLIER MODELS

P108788

2
1

1

LATER MODELS

P-83971

3

2

1
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REMOVAL AND INSTALLATION OF CYLINDER

Procedure(s)

IMPORTANT
When repairing hydrostatic and hydraulic systems, 
clean the work area before disassembly and keep all 
parts clean. Always use caps and plugs on hoses, 
tubelines and ports to keep dirt out. Dirt can quickly 
damage the system.

I-2003-0888

WARNING
AVOID INJURY OR DEATH

Wear safety glasses to prevent eye injury when any 
of the following conditions exist:
•When fluids are under pressure.
•Flying debris or loose material is present.
•Engine is running.
•Tools are being used.

W-2019-0907

Fully lower the grapple onto the ground and remove from 
the loader (See Removal on Page 55.), or Telescopic 
Handler (See Removal on Page 70.)

Figure 105

Remove the bolt and nut (Item 1), remove the cylinder pin 
(Item 2) [Figure 105].

Rotate the cylinder (Item 3) [Figure 105] upward.

Installation: Rotate the cylinder downward and install 
cylinder mounting pin aligning retaining holes. Install bolt 
through retaining hole, install and tighten nut.

P-83963 P-83964

2

1

3
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REMOVAL AND INSTALLATION OF FORK TINE

Procedure(s)

WARNING
Wear safety glasses to prevent eye injury when any 
of the following conditions exist:
•Pressurised fluids and springs or other stored 

energy components.
•Flying debris or loose material is present.
•Engine is running.
•Tools are being used.

W-2505-EN-1009

Fully lower the fork grapple onto the ground and remove 
from the loader (See Removal on Page 55.) or Telescopic 
Handler (See Removal on Page 70.)

Figure 102

Attach chains (Item 1) to the fork grapple (Item 2) [Figure 
102].

NOTE:Use chains that are in good condition and of 
adequate capacity to lift the attachment.

Lift the fork grapple and place blocks (Item 3) [Figure 
102] under the frame. Lower the fork grapple onto the 
blocks.

Installation: Lift the fork grapple, remove the blocks and 
set the fork grapple onto the ground. Remove the chains.

Figure 103

Remove the roll pin (Item 1) from the tine (Item 2) 
[Figure 103].

Installation: Install the retaining pin into the retaining 
hole.

Figure 104

Remove the tine (Item 1) or tine and spacer (Item 2) 
[Figure 104].

NOTE:Some grapples may have a spacer behind the 
tine, while others may have just the tine.

If the tine is rusted into the socket, apply penetrating oil to 
the tine at the socket.

Using a hammer and punch, drive the tine out of the 
socket through the access hole (Item 3) [Figure 104] on 
the back of the frame.

Installation: Install the tine into the socket, aligning the 
retaining holes.

P-83967

11

3

2

P15140

2

1

P-83996

P15139

3
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REMOVAL AND INSTALLATION OF GRAPPLE FORK

Procedure(s)

WARNING
Wear safety glasses to prevent eye injury when any 
of the following conditions exist:
•Pressurised fluids and springs or other stored 

energy components.
•Flying debris or loose material is present.
•Engine is running.
•Tools are being used.

W-2505-EN-1009

Fully lower the grapple onto the ground and remove from 
the loader (See Removal on Page 55.) or Telescopic 
Handler (See Removal on Page 70.)

Figure 99

Remove the bolt and nut (Item 1), remove the cylinder pin 
(Item 2) [Figure 99].

Rotate the cylinder (Item 3) [Figure 99] upward.

Installation: Rotate the cylinder downward and install 
cylinder mounting pin aligning retaining holes. Install bolt 
through retaining hole, install and tighten nut.

Figure 100

Support the grapple fork (Item 1) by fastening chains 
(Item 2) [Figure 100].

NOTE:Use chains that are in good condition and of 
adequate capacity to lift the attachment.

Figure 101

Remove the bolt and nut (Item 1), remove the mounting 
pin (Item 2) [Figure 101] (both sides).

Remove and replace grapple fork. Contact your Bobcat 
dealer for repair or replacement parts.

Installation: Place grapple fork in position. Install 
mounting pin aligning retaining holes. Install bolt through 
retaining hole, install and tighten nut. Remove the chains 
supporting the grapple fork.

P-83963

3
P-83964

2

1

P-83966

1

2

P-83965
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REMOVAL AND INSTALLATION OF CUTTING EDGE

Procedure(s)

Place blocks under the bucket and fully lower the bucket 
onto the blocks. This will keep the front edge of the 
bucket off of the ground to provide access for removal 
and / or installation of the cutting edge.

WARNING
AVOID INJURY OR DEATH

Securely block up the attachment before working 
underneath.

W-2795-0409

Figure 98

Remove the bolts (Item 1) and nuts (Item 2) from the 
cutting edge (Item 3) [Figure 98].

Remove and replace cutting edge.

Contact your Bobcat dealer for repair or replacement 
parts.

Installation: Lubricate the bolts. Tighten the bolts to 240 
- 260 N•m (175 - 190 ft-lb) torque.

P-83968 1

2

3
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REMOVAL AND INSTALLATION OF BUCKET TOOTH

Procedure(s)

WARNING
Wear safety glasses to prevent eye injury when any 
of the following conditions exist:
•Pressurised fluids and springs or other stored 

energy components.
•Flying debris or loose material is present.
•Engine is running.
•Tools are being used.

W-2505-EN-1009

Place blocks under the bucket and fully lower the bucket 
onto the blocks. This will keep the front edge of the 
bucket off of the ground to provide access for removal 
and / or installation of the bucket teeth.

WARNING
AVOID INJURY OR DEATH

Securely block up the attachment before working 
underneath.

W-2795-0409

Figure 97

Drive the roll pin (Item 1) out of the tooth. Remove the 
tooth (Item 2) [Figure 97].

Remove the two bolts (Item 3) and nuts (Item 4). Remove 
the tooth shank (Item 5) [Figure 97].

Contact your Bobcat dealer for repair or replacement 
parts.

Installation: Lubricate the bolts. Tighten the bolts to 240 
- 260 N•m (175 - 190 ft-lb) torque.

P-83969
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2
3
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LUBRICATING THE ATTACHMENT

Lubrication Locations

Always use a good quality lithium base multi-purpose 
grease when lubricating the grapple. Apply lubricant until 
extra grease shows.

WARNING
Wear safety glasses to prevent eye injury when any 
of the following conditions exist:
•Pressurised fluids and springs or other stored 

energy components.
•Flying debris or loose material is present.
•Engine is running.
•Tools are being used.

W-2505-EN-1009

IMPORTANT
Fluid such as engine oil, hydraulic fluid, coolants, 
grease, etc. must be disposed of in an 
environmentally safe manner. Some regulations 
require that certain spills and leaks on the ground 
must be cleaned in a specific manner. See local 
regulations for the correct disposal.

I-2067-EN-0711

Lubricate the grease fittings, EVERY 8 - 10 hours.

Figure 95

Apply grease to the cylinder base end grease fitting (Item 
1) and to the grapple pivot grease fittings (Item 2) [Figure 
95] (both sides).

Figure 96

Apply grease to the cylinder rod end grease fittings (Item 
1) [Figure 96] (both sides).

P-83754

1

2 2

P-83912
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TROUBLESHOOTING

Chart

If the attachment is not working correctly, check the hydraulic system of the machine thoroughly before making any repairs 
on the attachment. Attachment problems can be affected by a hydraulic system that is not operating to specifications. 
Connect a flow meter to the machine to check the hydraulic pump output, relief valve setting and tube lines to check flow 
and pressure. (See the machine’s Service Manual for the correct procedure to connect the flow meter.)

Use the following troubleshooting chart to locate and correct problems which most often occur with the attachment.

TROUBLESHOOTING THE GRAPPLE

PROBLEMCAUSECORRECTION

Grapple does not mount properly on 
the Bob-Tach.

Bob-Tach wedges are not fully 
retracted during hook-up.

Retract Bob-Tach wedges before 
installing attachment.

Mud, dirt or stones are lodged between 
the Bob-Tach and the grapple mount.

Remove debris between Bob-Tach and 
grapple mount.

Grapple does not open or close.No hydraulic flow.Activate loader front auxiliary 
hydraulics.

Check quick couplers connection. 
Check for damaged hose ends and 
fittings.

WARNING

Instructions are necessary before operating or servicing machine. Read and 
understand the Operation & Maintenance Manual, Operator’s Handbook and 
signs (decals) on machine. Follow warnings and instructions in the manuals 
when making repairs, adjustments or servicing. Check for correct function 
after adjustments, repairs or service. Untrained operators and failure to follow 
instructions can cause injury or death.W-2003-0807
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MAINTENANCE SAFETY

WARNING

Never service attachments / implements without 
instructions. See Operation & Maintenance Manual and 
Attachment / Implement Service Manual.

Cleaning and maintenance are required daily.

Never service or adjust attachment / implement with the 
engine running unless instructed to do so in manual.

Always lower the attachment / implement to the ground 
before lubricating or servicing.

Avoid contact with leaking hydraulic fluid or diesel fuel 
under pressure. It can penetrate skin or eyes.

Stop, cool and clean engine of flammable materials before 
checking fluids.

Keep body, loose objects and clothing away from moving 
parts, electrical contacts, hot parts and exhaust.

Safety glasses are needed for eye protection from electrical 
arcs, battery acid, compressed springs, fluids under 
pressure and flying debris or when tools are used. Use eye 
protection approved for type of welding.

MSW30-EN-0421

NA3047

CORRECT

Maintenance procedures which are given in the Operation & Maintenance Manual can be performed by the owner/operator 
without any specific technical training. Maintenance procedures which are not in the Operation & Maintenance Manual must be 
performed ONLY BY QUALIFIED BOBCAT SERVICE PERSONNEL. Always use genuine Bobcat replacement parts. 

WARNING
Instructions are necessary before operating or servicing machine. Read and 
understand the Operation & Maintenance Manual, Operator’s Handbook and 
signs (decals) on machine. Follow warnings and instructions in the manuals 
when making repairs, adjustments or servicing. Check for correct function after 
adjustments, repairs or service. Untrained operators and failure to follow 
instructions can cause injury or death.W-2003-0807

Safety Alert Symbol: This symbol with a warning statement, means: “Warning, be alert! Your safety is
                                 involved!” Carefully read the message that follows.
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TRANSPORTING THE ATTACHMENT AND MACHINE ON A TRAILER

Loading And Fastening

WARNING
AVOID SERIOUS INJURY OR DEATH

Adequately designed ramps of sufficient strength are 
needed to support the weight of the machine when 
loading onto a transport vehicle. Wood ramps can 
break and cause personal injury.

W-2058-0807

Be sure the transport and towing vehicles are of 
adequate size and capacity for weight of machine and 
attachment combination. (See machine and attachment 
Operation & Maintenance Manuals for specifications.)

Loading

The rear of the trailer must be blocked or supported when 
loading and unloading to prevent the front of the trailer 
from raising.

•Load the heaviest end of the machine and attachment 
combination first.

•Lower the attachment to the floor.

•Stop the engine.

•Engage the parking brake (if equipped).

•Exit the machine. (See the machine’s Operation & 
Maintenance Manual for the correct procedure.)

Fastening

•Install chains at the front and rear tie-down positions 
on the machine. (See the machine’s Operation & 
Maintenance Manual to properly chain the machine to 
the transport vehicle.)

•Install chains on the attachment (if needed).

•Fasten each end of the chain to the transport vehicle.

NOTE:Use chain binders to prevent the attachment 
and machine from moving during transport.
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TRANSPORTING THE ATTACHMENT ON A TRAILER

Fastening

Root Grapple

Figure 91

Figure 92

Put the root grapple on the transport vehicle and fasten 
chains to both ends of the root grapple frame (Item 1) 
[Figure 91] and [Figure 92].

Secure the chains to the transport vehicle (Item 2) 
[Figure 91] and [Figure 92].

Use chain binders to prevent the root grapple from 
moving during transport.

Industrial Bucket And Industrial Fork Grapple

Figure 93

Figure 94

Put the industrial grapple on the transport vehicle and 
fasten chains to both ends of the industrial grapple frame 
(Item 1) [Figure 93].

Secure the chains to the transport vehicle (Item 1) 
[Figure 94].

Use chain binders to prevent the industrial grapple from 
moving during transport.

P-83767
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LIFTING THE ATTACHMENT

Procedure

Root Grapple

Figure 88

Figure 89

Fasten chains (Item 1) [Figure 88] and [Figure 89] to the 
frame.

NOTE:Use chains that are in good condition and of 
adequate capacity to lift the attachment.

Industrial Bucket And Industrial Fork Grapple

Figure 90

Fasten chains (Item 1) [Figure 90] to the frame.

NOTE:Use chains that are in good condition and of 
adequate capacity to lift the attachment.

P-83759
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OPERATING PROCEDURE WITH TELESCOPIC 
HANDLERS (CONT’D)

Removal

Hand Lever Bob-Tach

Lower the boom and put the attachment flat on the 
ground and lower or close the hydraulic equipment.

NOTE:In muddy conditions or to prevent the 
attachment from freezing to the ground, put 
the attachment on planks or blocks before 
removing the attachment from the Telescopic 
Handler.

Stop the engine and release auxiliary hydraulic pressure 
(if applicable). (See the Telescopic Handler’s Operation & 
Maintenance Manual and Operator’s Handbook for 
correct procedure.)

Exit the Telescopic Handler. (See Entering And Exiting 
The Telescopic Handler on Page 59.)

WARNING
Before you leave the operator’s position:
•Put the travel Direction Control Lever and the 

Joystick in neutral.
•Engage the parking brake.
•Retract and lower the boom and attachment flat 

on the ground.
•Stop the engine. Raise the restraint bar (if 

equipped).
SEE THE MACHINE OPERATION & MAINTENANCE 
MANUAL FOR MORE INFORMATION.

W-2637-0607

Disconnect auxiliary hydraulic hoses. (See Hydraulic 
Quick Couplers on Page 64.)

Figure 86

Pull the Bob-Tach levers up until they are fully raised 
(wedges fully raised) [Figure 86].

WARNING
Bob-Tach levers have spring tension. Hold lever 
tightly and release slowly. Failure to obey warning 
can cause injury.

W-2054-1285

Enter the Telescopic Handler. (See Entering And Exiting 
The Telescopic Handler on Page 59.)

Start the engine and release the parking brake.

Figure 87

Tilt the Bob-Tach forward and drive the Telescopic 
Handler backward, away from the attachment [Figure 
87].

P-41502B

P-41504A
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OPERATING PROCEDURE WITH TELESCOPIC HANDLERS (CONT’D)

Operation With The Telescopic Handler (Cont’d)

Digging Into The Ground With Grapple

Figure 83

Lower the boom and place the grapple on the ground 
[Figure 83].

Fully open the grapple [Figure 83].

Drive forward slowly and continue to tilt the grapple down 
until it enters the ground [Figure 83].

Raise the grapple a small amount to increase traction. 
Continue to drive forward until the grapple in full. When 
the ground is hard, raise and lower the leading edge of 
the grapple while slowly moving forward [Figure 83].

Figure 84

When the grapple is full, stop driving forward and tilt the 
grapple fully backward and close the grapple [Figure 84].

Figure 85

Raise the boom so the grapple will clear any obstacles on 
the ground [Figure 85].

Drive backward away from the digging area [Figure 85].

NA1327

NA1328

NA1329
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OPERATING PROCEDURE WITH TELESCOPIC 
HANDLERS (CONT’D)

Operation With The Telescopic Handler (Cont’d)

Filling The Grapple

Figure 80

Open the grapple as far as required [Figure 80].

Lower the boom all the way [Figure 80].

Tilt the grapple forward until the lower edge of the grapple 
is on the ground, drive slowly forward into the material 
[Figure 80].

Figure 81

Close the grapple all the way when the grapple is full 
[Figure 81].

Drive backward away from material [Figure 81].

Emptying The Grapple

Figure 82

Keep the grapple low when moving to the area where you 
want to empty the grapple.

Raise the boom [Figure 82]. 

Level the grapple while raising the lift arms to help 
prevent material from falling out the back of the grapple 
[Figure 82].

Drive forward slowly until the grapple is over the top of 
the truck box or bin [Figure 82].

Empty the grapple. If all the material is near the side of 
the truck or bin, use the tilt to move it to the other side 
[Figure 82].

P-83929

P-83931

P-83933
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OPERATING PROCEDURE WITH TELESCOPIC HANDLERS (CONT’D)

Operation With The Telescopic Handler (Cont’d)

Figure 79

Go up and down slopes with the heavy end of the 
Telescopic Handler toward the top of the slope. Go 
directly up or down a slope, not across the slope [Figure 
79].

Raise the grapple only high enough to avoid obstructions 
on rough ground.

WARNING
AVOID INJURY OR DEATH

•Bystanders must keep at least 3 m (10 ft) away 
from the machine and attachment when 
operating.

•Never leave the operating position when the 
engine is running.

W-2320-0910

WARNING
AVOID INJURY OR DEATH

•Keep the boom as low as possible.
•Do not travel or turn with the boom up.
•Turn on level ground. Slow down when turning.
•Go up and down slopes, not across them.
•Keep the heavy end of the machine uphill.
•Do not overload the machine.
Failure to obey warnings can cause the machine to 
tip or rollover and cause injury or death.

W-2650-1112

P-83926

With Grapple Full

Going Down Slope Going Up Slope
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OPERATING PROCEDURE WITH TELESCOPIC HANDLERS (CONT’D)

Operation With The Telescopic Handler

Load Capacity Chart

Figure 78

The Load Capacity Chart [Figure 78] is an “EXAMPLE ONLY”. See the Telescopic Handler Operation & Maintenance 
Manual and Operator’s Handbook for more information on the Load Capacity Charts for your Telescopic Handler.

WARNING
Load, unload and turn on flat level ground. Do not 
exceed rated capacity shown on the load capacity 
chart in cab. Failure to obey warnings can cause the 
machine to tip or rollover and cause injury or death.

W-2669-1112

NOTE:The illustrations and instructions provided 
explain how to operate the Telescopic Handler
with a bucket attachment. Follow these same 
instructions for all load-carrying attachments.

6923971
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OPERATING PROCEDURE WITH TELESCOPIC HANDLERS (CONT’D)

Control Functions

IMPORTANT
When using ground engaging attachments, boom 
extension must not exceed 250 mm (9.8 in). 
Exceeding this limit can cause boom and / or 
hydraulic cylinder damage.

I-2266-0910

Enter the Telescopic Handler and start the engine. (See 
Entering And Exiting The Telescopic Handler on Page 
59.)

Engage the auxiliary hydraulics. (See the Telescopic 
Handler’s Operation & Maintenance Manual and 
Operator’s Handbook for correct procedure.)

NOTE:Auxiliary hydraulics must be activated prior to 
attachment operation.

Figure 76

Figure 77

To open the grapple (Item 1) [Figure 76], push the switch 
(Item 1) [Figure 77] up. Hold the switch in this position 
until the grapple is opened the desired amount.

To close the grapple (Item 2) [Figure 76], push the switch 
(Item 1) [Figure 77] down, until the grapple is completely 
closed.

NOTE:If the grapple does not function as explained 
above, stop the engine. Relieve the auxiliary 
hydraulic pressure. Exit the Telescopic 
Handler and switch the couplers on the 
hoses.

P-83936 2

1

P-75410
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OPERATING PROCEDURE WITH TELESCOPIC HANDLERS (CONT’D)

Hydraulic Quick Couplers

IMPORTANT
•Thoroughly clean the quick couplers before 

making connections. Dirt can quickly damage the 
system.

•Contain and dispose of any oil leakage in an 
environmentally safe manner.

I-2278-0608

New attachments and new Telescopic Handlers are 
factory equipped with flush face couplers. If installing an 
attachment equipped with poppet style couplers, the 
attachment couplers will have to be changed to match 
the Telescopic Handler. See your Bobcat dealer for parts 
information.

NOTE:Make sure the quick couplers are fully 
engaged. If the quick couplers do not fully 
engage, check to see that the couplers are the 
same size and type.

Figure 75

WARNING
AVOID BURNS

Hydraulic fluid, tubes, fittings and quick couplers 
can get hot when running machine and attachments. 
Be careful when connecting and disconnecting quick 
couplers.

W-2220-0396

To Connect:

Remove any dirt or debris from the surface of both the 
male and female couplers, and from the outside diameter 
of the male coupler. Visually check the couplers for 
corroding, cracking, damage, or excessive wear. If any of 
these conditions exist, the coupler(s) must be replaced 
[Figure 75].

Install the male coupler into the female coupler. Full 
connection is made when the ball release sleeve slides 
forward on the female coupler [Figure 75].

NOTE:Check that the attachment hydraulic hoses 
are not twisted or contacting any moving 
parts of the Telescopic Handler or 
attachment. (See For First Time Installation on 
Page 63.) for proper adjustment.

To Disconnect:

Relieve hydraulic pressure. (See the Telescopic 
Handler’s Operation & Maintenance Manual and 
Operator’s Handbook for correct procedure.)

Push the couplers together, retract the sleeve on the 
female coupler until the couplers disconnect.

P-75480



63Grapple Operation & Maintenance Manual

OPERATING PROCEDURE WITH TELESCOPIC HANDLERS (CONT’D)

Installation (Cont'd)

For First Time Installation

New attachments and new Telescopic Handlers are 
factory equipped with flush face couplers. If installing an 
attachment equipped with poppet style couplers, the 
attachment couplers will have to be changed to match 
the Telescopic Handler. See your Bobcat dealer for parts 
information.

IMPORTANT
•Thoroughly clean the quick couplers before 

making connections. Dirt can quickly damage the 
system.

•Contain and dispose of any oil leakage in an 
environmentally safe manner.

I-2278-0608

With the Telescopic Handler engine off and using the 
hose guides (if equipped), route the attachment hydraulic 
hoses to the Telescopic Handler. Connect the attachment 
hydraulic quick couplers to the Telescopic Handler 
couplers. (See Hydraulic Quick Couplers on Page 64.)

Check that the attachment hydraulic hoses are not 
twisted or contacting any moving parts of the Telescopic 
Handler or attachment.

NOTE:It may be necessary to loosen the quick 
couplers on the attachment hydraulic hoses 
to remove any twists in the hoses.

WARNING
AVOID INJURY OR DEATH

Wear safety glasses to prevent eye injury when any 
of the following conditions exist:
•When fluids are under pressure.
•Flying debris or loose material is present.
•Engine is running.
•Tools are being used.

W-2019-0907

Loosen the quick coupler connections on the attachment 
hydraulic hoses while connected to the Telescopic 
Handler. Do not remove the quick couplers.

Rotate the attachment hydraulic hoses as needed so the 
hoses are not twisted or contacting any moving parts of 
the Telescopic Handler or attachment.

With the twist(s) removed from the hydraulic hoses, 
tighten the attachment quick coupler connections while 
the couplers are still connected to the Telescopic 
Handler. This will help hold the hydraulic hoses in 
position while tightening.

Tighten the quick couplers connections to 63 N•m (46 ft-
lb) torque before starting the Telescopic Handler.

Enter the Telescopic Handler. (See Entering And Exiting 
The Telescopic Handler on Page 59.)

Start the engine and release the parking brake.

Engage auxiliary hydraulics. (See the Telescopic 
Handler’s Operation & Maintenance Manual and 
Operator’s Handbook for correct procedure.)

WARNING
AVOID INJURY OR DEATH

Diesel fuel or hydraulic fluid under pressure can 
penetrate skin or eyes, causing serious injury or 
death. Fluid leaks under pressure may not be visible. 
Use a piece of cardboard or wood to find leaks. Do 
not use your bare hand. Wear safety goggles. If fluid 
enters skin or eyes, get immediate medical attention 
from a doctor familiar with this injury.

W-2072-EN-0909

Check the attachment hydraulic quick coupler 
connections for leaks.



62Grapple Operation & Maintenance Manual

OPERATING PROCEDURE WITH TELESCOPIC 
HANDLERS (CONT’D)

Installation (Cont'd)

Hose Routing

Figure 74

Route the hydraulic hoses through the hose guide (Item 
1) [Figure 74] and connect quick couplers to the 
Telescopic Handler. (See For First Time Installation on 
Page 63.)

P-83920

1
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OPERATING PROCEDURE WITH TELESCOPIC 
HANDLERS (CONT’D)

Installation (Cont’d)

Hand Lever Bob-Tach (Cont’d)

WARNING
Before you leave the operator’s position:
•Put the travel Direction Control Lever and the 

Joystick in neutral.
•Engage the parking brake.
•Retract and lower the boom and attachment flat 

on the ground.
•Stop the engine. Raise the restraint bar (if 

equipped).
SEE THE MACHINE OPERATION & MAINTENANCE 
MANUAL FOR MORE INFORMATION.

W-2637-0607

Figure 71

Push down on the Bob-Tach levers until they are fully 
engaged in the locked position [Figure 71] (wedges fully 
extended through the attachment mounting frame holes).

Figure 72

Both levers must contact the frame as shown when 
locked [Figure 72].

If both levers do not engage in the locked position, see 
your Bobcat dealer for maintenance.

WARNING
AVOID INJURY OR DEATH

The Bob-Tach wedges must extend through the holes 
in the attachment mounting frame. Levers must be 
fully down and locked. Failure to secure wedges can 
allow attachment to come off.

W-2715-0208

Figure 73

The wedges must extend through the holes in the 
attachment mounting frame, securely fastening the 
attachment to the Bob-Tach [Figure 73].

Connect auxiliary hydraulic hoses. (See Hydraulic Quick 
Couplers on Page 64)

P-41502A

P-94955

Frame Contact Points

Bob-Tach wedge must 
contact the lower edge of the 
attachment mounting frame 
hole.

P-79780
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OPERATING PROCEDURE WITH TELESCOPIC HANDLERS (CONT’D)

Installation

Hand Lever Bob-Tach

NOTE:The illustrations and instructions provided 
explain how to install a bucket attachment on 
to a Telescopic Handler. Follow these same 
instructions if you are installing different 
attachments such as a grapple, tiller, combo 
bucket, etc.

The attachment mounting frame for the 
attachment has a top flange that is designed 
to receive the top edge of the Bob-Tach and 
the lower part of the frame is designed to 
receive the Bob-Tach wedges.

WARNING
The signal word WARNING on the machine and in the 
manuals indicates a potentially hazardous situation 
which, if not avoided, could result in death or serious 
injury. 

W-2044-1107

Always inspect the Telescopic Handler’s Bob-Tach and 
the attachment mounting frame before installation. See 
the Telescopic Handler’s Operation & Maintenance 
Manual. (See DAILY INSPECTION on Page 31.)

Figure 68

Pull the Bob-Tach levers up until they are fully raised 
(wedges fully raised) [Figure 68].

Enter the Telescopic Handler. (See Entering And Exiting 
The Telescopic Handler on Page 59.)

Start the engine and release the parking brake.

Figure 69

Lower the boom and tilt the Bob-Tach forward.

Drive the Telescopic Handler slowly forward until the top 
edge of the Bob-Tach is completely under the top flange 
of the attachment mounting frame [Figure 69].

NOTE:Be sure the Bob-Tach levers do not hit the 
attachment.

Figure 70

Tilt the Bob-Tach backward until the attachment is slightly 
off the ground [Figure 70]. This will cause the 
attachment mounting frame to fit up against the front of 
the Bob-Tach.

NOTE:When leaving the operator's seat to install an 
attachment, tilt the attachment until it is 
slightly off the ground.

Stop the engine and exit the Telescopic Handler. (See 
Entering And Exiting The Telescopic Handler on Page 
59.)

P-41502

P-41504

P-41505
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OPERATING PROCEDURE WITH TELESCOPIC HANDLERS (CONT’D)

Entering And Exiting The Telescopic Handler

Entering

WARNING
AVOID INJURY OR DEATH

When operating the machine:
•Keep the seat belt fastened snugly.
•Lower the restraint bar (if equipped).
•Keep your feet and arms inside the cab.

W-2810-1109

Figure 66

Use the hand grabs (Item 1) [Figure 66] to enter the 
operator cab.

NOTE:Maintain three-point contact at all times while 
entering or exiting the Telescopic Handler. Do 
not jump.

Figure 67

Fasten seat belt and lower the restraint bar (Item 1) 
[Figure 67] (if equipped), and disengage the parking 
brake.

Put the Travel Direction Control lever and joystick in 
NEUTRAL.

See the Telescopic Handler’s Operation & Maintenance 
Manual and Operator’s Handbook for detailed information 
on operating the Telescopic Handler.

Exiting

Put the Travel Direction Control Lever and the Joystick in 
NEUTRAL.

Engage the parking brake.

Retract and lower the boom and attachment flat on the 
ground.

Stop the engine.

Raise the restraint bar (if equipped) and make sure the 
lift, tilt, boom extend, auxiliary hydraulic and traction drive 
functions are deactivated.

Remove the key.

Exit the Telescopic Handler.

WARNING
Before you leave the operator’s position:
•Put the travel Direction Control Lever and the 

Joystick in neutral.
•Engage the parking brake.
•Retract and lower the boom and attachment flat 

on the ground.
•Stop the engine. Raise the restraint bar (if 

equipped).
SEE THE MACHINE OPERATION & MAINTENANCE 
MANUAL FOR MORE INFORMATION.

W-2637-0607

P-83902
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OPERATING PROCEDURE WITH TELESCOPIC HANDLERS

Approved Telescopic Handler Models And Requirements

Figure 64

The chart [Figure 64] lists the grapple models approved 
for use with the T2250 Telescopic Handler.

The warranty is void if this attachment is used on a 
non-approved carrier. See your Bobcat dealer for an 
updated list of approved carriers.

WARNING
Never use attachments or buckets which are not 
approved by the Bobcat Company. Attachments and 
buckets for safe loads of specified densities are 
approved for each model. Unapproved attachments 
and buckets can cause injury or death.

W-2662-0108

Figure 65

The Telescopic Handler must be equipped with front 
auxiliary hydraulics [Figure 65] for proper operation of 
the grapple. See your Bobcat dealer for available kits.

Machine / Attachment Setup

Port Relief Valve Installation

NOTE:The T2250 Telescopic Handler is factory 
equipped with port relief valves.

TELESCOPIC 
HANDLER MODEL

INDUSTRIAL BUCKET GRAPPLE
INDUSTRIAL 

FORK GRAPPLE
ROOT GRAPPLE

74 IN
S/N AF0H00101 & 

Above 

80 IN 
S/N AF0P00101 & 

Above

78 IN FORK
S/N AEDF00101

& Above 

72 IN
S/N AE6H00101

& Above 

82 IN
S/N AF0N00101

& Above 

T2250XXXXX

P-75480
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Removal (Cont’d)

Power Bob-Tach

Lower the lift arms and put the attachment flat on the 
ground. Lower or close the hydraulic equipment (if 
equipped).

NOTE:In muddy conditions or to prevent the 
attachment from freezing to the ground, put 
the attachment on planks or blocks before 
removing the attachment from the loader.

Stop the engine and release auxiliary hydraulic pressure 
(if applicable). (See the loader’s Operation & 
Maintenance Manual and Operator’s Handbook for 
correct procedure.)

Exit the loader. (See Entering And Exiting The Loader on 
Page 41.)

WARNING
AVOID INJURY OR DEATH

Before you leave the operator’s seat:
•Lower the lift arms and put the attachment flat on 

the ground.
•Stop the engine.
•Engage the parking brake.
•Raise the seat bar.
•Move all controls to the NEUTRAL / LOCKED 

position to make sure the lift, tilt and traction 
drive functions are deactivated.

The seat bar system must deactivate these functions 
when the seat bar is up. See your Bobcat dealer for 
service if controls do not deactivate.

W-2463-1110

Disconnect auxiliary hydraulic hoses. (See Hydraulic 
Quick Couplers on Page 51.)

Enter the loader. (See Entering And Exiting The Loader 
on Page 41.)

Start the engine, press the PRESS TO OPERATE 
LOADER button and release the parking brake.

Figure 61

Figure 62

Push and hold the BOB-TACH “WEDGES UP” switch 
(Item 1) [Figure 61] (Front Panel) until the levers [Figure 
62] are fully raised (wedges fully raised).

Figure 63

Tilt the Bob-Tach forward and drive the loader backward, 
away from the attachment [Figure 63].

NOTE:The Power Bob-Tach system has continuous 
pressurised hydraulic fluid to keep the 
wedges in the engaged position and prevent 
attachment disengagement. Because the 
wedges can slowly lower, the operator may 
need to reactivate the switch (BOB-TACH 
“WEDGES UP”) when removing an 
attachment to be sure both wedges are fully 
raised.

B-15993A

1

P-41500B

P-41504A
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Removal (Cont’d)

Hand Lever Bob-Tach

Lower the lift arms and put the attachment flat on the 
ground. Lower or close the hydraulic equipment (if 
equipped).

NOTE:In muddy conditions or to prevent the 
attachment from freezing to the ground, put 
the attachment on planks or blocks before 
removing the attachment from the loader.

Stop the engine and release auxiliary hydraulic pressure 
(if applicable). (See the loader’s Operation & 
Maintenance Manual and Operator’s Handbook for 
correct procedure.)

Exit the loader. (See Entering And Exiting The Loader on 
Page 41.)

WARNING
AVOID INJURY OR DEATH

Before you leave the operator’s seat:
•Lower the lift arms and put the attachment flat on 

the ground.
•Stop the engine.
•Engage the parking brake.
•Raise the seat bar.
•Move all controls to the NEUTRAL / LOCKED 

position to make sure the lift, tilt and traction 
drive functions are deactivated.

The seat bar system must deactivate these functions 
when the seat bar is up. See your Bobcat dealer for 
service if controls do not deactivate.

W-2463-1110

Disconnect auxiliary hydraulic hoses. (See Hydraulic 
Quick Couplers on Page 51.)

Figure 59

Pull the Bob-Tach levers up [Figure 59] until they are 
fully raised (wedges fully raised).

WARNING
Bob-Tach levers have spring tension. Hold lever 
tightly and release slowly. Failure to obey warning 
can cause injury.

W-2054-1285

Enter the loader. (See Entering And Exiting The Loader 
on Page 41.)

Start the engine, press the PRESS TO OPERATE 
LOADER button and release the parking brake.

Figure 60

Tilt the Bob-Tach forward and drive the loader backward, 
away from the attachment [Figure 60].

P-41502B

P-41504A
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Removal

Hose Removal (Removable - If Equipped)

Figure 56

Unlatch eyelet (Item 1) from the lock pin (Item 2). 
Remove lock pin (Item 2) [Figure 56] from the removable 
hose guide and mounting post.

Figure 57

Remove the removable hose guide (Item 1) from the 
mounting post (Item 2) [Figure 57].

Disconnect the hydraulic quick couplers. (See Hydraulic 
Quick Couplers on Page 51.)

Remove hoses from hose guide (earlier version).

Figure 58

Install the removable hose guide (Item 1) onto the 
storage post (Item 2) [Figure 58] (if equipped).

Insert lock pin (Item 3) [Figure 58] through the 
removable hose guide and storage post and latch eyelet 
onto the lock pin.

P-83762
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1

P-83763

1
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Operation With The Loader (Cont’d)

Digging Into The Ground With Grapple

Figure 53

Lower the lift arms and place the grapple on the ground 
[Figure 53].

Fully open the grapple [Figure 53].

Drive forward slowly and continue to tilt the grapple down 
until it enters the ground [Figure 53].

Raise the grapple a small amount to increase traction. 
Continue to drive forward until the grapple is full. When 
the ground is hard, raise and lower the leading edge of 
the grapple while slowly moving forward [Figure 53].

Figure 54

When the grapple is full, stop driving forward and tilt the 
grapple fully backward and close the grapple [Figure 54].

Figure 55

Raise the lift arms so the grapple will clear any obstacles 
on the ground [Figure 55].

Drive backward away from the digging area [Figure 55].

B-23243

B-23244

B-23246
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Operation With The Loader (Cont’d)

Filling The Grapple

WARNING
Certain attachment applications can cause operator 
exposure to spearing, flying debris or hot material. If 
any of these conditions exist; mount the Bobcat 
Special Application Kit to the cab. This kit provides 
added operator protection from material that can 
enter the front, top or rear cab openings.

W-2107-1186

Figure 50

Open the grapple as far as required [Figure 50].

Lower the lift arms all the way [Figure 50].

Tilt the grapple forward until the lower edge of the grapple 
is on the ground, drive slowly forward into the material 
[Figure 50].

Figure 51

Close the grapple all the way when the grapple is full 
[Figure 51].

Drive backward away from material [Figure 51].

Emptying The Grapple

WARNING
Never dump over an obstruction, such as a post, that 
can enter the operator cab. The machine could tip 
forward and cause injury or death.

W-2057-0694

Figure 52

Keep the grapple low when moving to the area where you 
want to empty the grapple.

Raise the lift arms [Figure 52]. 

Level the grapple while raising the lift arms to help 
prevent material from falling out the back of the grapple 
[Figure 52].

Drive forward slowly until the grapple is over the top of 
the truck box or bin [Figure 52].

Empty the grapple. If all the material is near the side of 
the truck or bin, use the tilt to move it to the other side 
[Figure 52].

WARNING
Load, unload and turn on flat level ground. Do not 
exceed Rated Operating Capacity (ROC) shown on 
sign (decal) in cab. Failure to obey warnings can 
cause the machine to tip or rollover and cause injury 
or death.

W-2056-1112

B-23247

B-23251

B-23240
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Control Functions

With the operator in the operator’s seat of the loader, the 
seat belt fastened and the seat bar lowered, start the 
engine.

Engage the auxiliary hydraulics. (See the loader’s 
Operation & Maintenance Manual and Operator’s 
Handbook for correct procedure.)

NOTE:Auxiliary hydraulics must be activated prior to 
attachment operation.

Figure 47

Figure 48

To open the grapple (Item 1) [Figure 47] press the right 
steering handle switch (Item 1) [Figure 48] to the right. 

To close the grapple (Item 2) [Figure 47] press the right 
steering handle switch (Item 1) [Figure 48] to the left.

NOTE:If the grapple does not function as explained 
above, stop the engine. Relieve the auxiliary 
hydraulic pressure. Exit the loader and switch 
the couplers on the hoses.

Operation With The Loader

WARNING
AVOID INJURY OR DEATH

•Bystanders must keep at least 3 m (10 ft) away 
from the machine and attachment when 
operating.

•Never leave the operating position when the 
engine is running.

W-2320-0910

Figure 49

Go up and down slopes with the heavy end of the loader 
toward the top of the slope. Go directly up or down a 
slope, not across the slope [Figure 49].

Raise the grapple only high enough to avoid obstructions 
on rough ground.

WARNING
Load, unload and turn on flat level ground. Do not 
exceed Rated Operating Capacity (ROC) shown on 
sign (decal) in cab. Failure to obey warnings can 
cause the machine to tip or rollover and cause injury 
or death.

W-2056-1112

P-83815 P-83765

1

2

P-79422 P-57513
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Hydraulic Quick Couplers

IMPORTANT
•Thoroughly clean the quick couplers before 

making connections. Dirt can quickly damage the 
system.

•Contain and dispose of any oil leakage in an 
environmentally safe manner.

I-2278-0608

New attachments and new loaders are factory equipped 
with flush face couplers. If installing an attachment 
equipped with poppet style couplers, the attachment 
couplers will have to be changed to match the loader. 
See your Bobcat dealer for parts information.

NOTE:Make sure the quick couplers are fully 
engaged. If the quick couplers do not fully 
engage, check to see that the couplers are the 
same size and type.

Figure 46

WARNING
AVOID BURNS

Hydraulic fluid, tubes, fittings and quick couplers 
can get hot when running machine and attachments. 
Be careful when connecting and disconnecting quick 
couplers.

W-2220-0396

To Connect:

Remove any dirt or debris from the surface of both the 
male and female couplers, and from the outside diameter 
of the male coupler. Visually check the couplers for 
corroding, cracking, damage, or excessive wear. If any of 
these conditions exist, the coupler(s) must be replaced 
[Figure 46].

Install the male coupler into the female coupler. Full 
connection is made when the ball release sleeve slides 
forward on the female coupler [Figure 46].

NOTE:Check that the attachment hydraulic hoses 
are not twisted or contacting any moving 
parts of the loader or attachment. (See For 
First Time Installation on Page 50.) for proper 
adjustment.

To Disconnect:

Relieve hydraulic pressure. (See the loader’s Operation & 
Maintenance Manual and Operator’s Handbook for 
correct procedure.)

Push the couplers together, retract the sleeve on the 
female coupler until the couplers disconnect.

P-31242 P-31242

EARLIER MODELS

P-85281

LATER MODELS
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Installation (Cont'd)

For First Time Installation

New attachments and new loaders are factory equipped 
with flush face couplers. If installing an attachment 
equipped with poppet style couplers, the attachment 
couplers will have to be changed to match the loader. 
See your Bobcat dealer for parts information.

IMPORTANT
•Thoroughly clean the quick couplers before 

making connections. Dirt can quickly damage the 
system.

•Contain and dispose of any oil leakage in an 
environmentally safe manner.

I-2278-0608

With the loader engine off and using the hose guides (if 
equipped), route the attachment hydraulic hoses to the 
loader. Connect the attachment hydraulic quick couplers 
to the loader couplers. (See Hydraulic Quick Couplers on 
Page 51.)

Check that the attachment hydraulic hoses are not 
twisted or contacting any moving parts of the loader or 
attachment.

NOTE:It may be necessary to loosen the quick 
couplers on the attachment hydraulic hoses 
to remove any twists in the hoses.

WARNING
AVOID INJURY OR DEATH

Wear safety glasses to prevent eye injury when any 
of the following conditions exist:
•When fluids are under pressure.
•Flying debris or loose material is present.
•Engine is running.
•Tools are being used.

W-2019-0907

Loosen the quick coupler connections on the attachment 
hydraulic hoses while connected to the loader. Do not 
remove the quick couplers.

Rotate the attachment hydraulic hoses as needed so the 
hoses are not twisted or contacting any moving parts of 
the loader or attachment.

With the twist(s) removed from the hydraulic hoses, 
tighten the attachment quick coupler connections while 
the couplers are still connected to the loader. This will 
help hold the hydraulic hoses in position while tightening.

Tighten the quick couplers connections to 63 N•m (46 ft-
lb) torque before starting the loader.

Enter the loader. (See Entering And Exiting The Loader 
on Page 41.)

Start the engine, press the PRESS TO OPERATE 
LOADER button and release the parking brake.

Engage auxiliary hydraulics. (See the loader’s Operation 
& Maintenance Manual and Operator’s Handbook for 
correct procedure.)

WARNING
AVOID INJURY OR DEATH

Diesel fuel or hydraulic fluid under pressure can 
penetrate skin or eyes, causing serious injury or 
death. Fluid leaks under pressure may not be visible. 
Use a piece of cardboard or wood to find leaks. Do 
not use your bare hand. Wear safety goggles. If fluid 
enters skin or eyes, get immediate medical attention 
from a doctor familiar with this injury.

W-2072-EN-0909

Check the attachment hydraulic quick coupler 
connections for leaks.
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Installation (Cont'd)

Hose Routing (Removable - If Equipped) (Cont’d)

Figure 43

If your loader has an earlier version hose guide, route the 
attachment hydraulic hoses through the hose guide (Item 
1). Connect the quick couplers to the loader (Item 2) 
[Figure 43]. (See For First Time Installation on Page 50.)

Figure 44

Install the removable hose guide (Item 1) onto the 
mounting post (Item 2) [Figure 44] located on the side of 
the loader lift arm.

Figure 45

Insert lock pin (Item 1) through the removable hose guide 
and mounting post and latch eyelet (Item 2) onto the lock 
pin (Item 3) [Figure 45].

P-83764
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Installation (Cont'd)

Hose Routing (Earlier Version)

Figure 40

Route hoses through hose guide (Item 1) [Figure 40] 
and connect quick couplers to the loader. (See For First 
Time Installation on Page 50.)

NOTE:Hose guide styles vary between loader 
models. Hose guides are not included with the 
attachment. See your Bobcat dealer for 
available hose guide kits.

Hose Routing (Removable - If Equipped)

Figure 41

NOTE:Some attachments include removable hose 
guide (Item 1) for use on loaders equipped 
with a mounting post (Item 2) [Figure 41]. 
Removable hose guide and mounting post 
kits are available through your Bobcat dealer.

Figure 42

The removable hose guide (Item 1) [Figure 42] is pre-
installed on the hydraulic hoses. If the orientation of the 
hose guide needs to be changed. (See Hose Guide 
Installation (Removable - If Equipped) on Page 39.)

P-88504
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P-37570
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N-17065
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Installation (Cont'd)

Power Bob-Tach (Cont’d)

Figure 36

NOTE:The Power Bob-Tach system has continuous 
pressurised hydraulic fluid to keep the 
wedges in the engaged position and prevent 
attachment disengagement. Because the 
wedges can slowly lower, the operator may 
need to reactivate the switch (BOB-TACH 
“WEDGES UP”) to be sure both wedges are 
fully raised before installing the attachment.

Push and hold the BOB-TACH “WEDGES UP” switch 
(Item 1) [Figure 36] until the levers are fully raised 
(wedges fully raised).

Figure 37

Push and hold the BOB-TACH “WEDGES DOWN” switch 
(Item 2) [Figure 36] until the levers are fully engaged in 
the locked position [Figure 37] (wedges fully extended 
through the attachment mounting frame holes).

Figure 38

Both levers must contact the frame as shown when 
locked [Figure 38].

If both levers do not engage in the locked position, see 
your Bobcat dealer for maintenance.

WARNING
AVOID INJURY OR DEATH

The Bob-Tach wedges must extend through the holes 
in the attachment mounting frame. Levers must be 
fully down and locked. Failure to secure wedges can 
allow attachment to come off.

W-2715-0208

Figure 39

The wedges must extend through the holes in the 
attachment mounting frame, securely fastening the 
attachment to the Bob-Tach [Figure 39].

Lower the lift arms and put the attachment flat on the 
ground.

Connect auxiliary hydraulic hoses. (See Hydraulic Quick 
Couplers on Page 51)

B-15993A

1

2

P-41500A

P-94955

Frame Contact Points

Bob-Tach wedge must 
contact the lower edge of the 
attachment mounting frame 
hole.

P-79780
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Installation (Cont’d)

Power Bob-Tach

WARNING
Warnings on the machine and in the manuals are for 
your safety. Failure to obey warnings can cause 
serious injury or death. 

W-2744-0608

The loader may be equipped with a Power Bob-Tach.

Enter the loader. (See Entering And Exiting The Loader 
on Page 41.)

Start the engine, press the PRESS TO OPERATE 
LOADER button and release the parking brake.

Figure 32

Figure 33

Push and hold the BOB-TACH “WEDGES UP” switch 
(Item 1) [Figure 32] until the levers are fully raised 
(wedges fully raised) [Figure 33].

Figure 34

Lower the lift arms and tilt the Bob-Tach slightly forward.

Drive the loader slowly forward until the top edge of the 
Bob-Tach is completely under the top flange of the 
attachment mounting frame [Figure 34].

NOTE:Be sure the Bob-Tach levers do not hit the 
attachment.

Figure 35

Tilt the Bob-Tach backward until the attachment is slightly 
off the ground [Figure 35]. This will cause the 
attachment mounting frame to fit up against the front of 
the Bob-Tach.

B-15993A
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Installation (Cont’d)

Hand Lever Bob-Tach (Cont’d)

Figure 30

Both levers must contact the frame as shown when 
locked [Figure 30].

If both levers do not engage in the locked position, see 
your Bobcat dealer for maintenance.

WARNING
AVOID INJURY OR DEATH

The Bob-Tach wedges must extend through the holes 
in the attachment mounting frame. Levers must be 
fully down and locked. Failure to secure wedges can 
allow attachment to come off.

W-2715-0208

Figure 31

The wedges must extend through the holes in the 
attachment mounting frame, securely fastening the 
attachment to the Bob-Tach [Figure 31].

Connect auxiliary hydraulic hoses. (See Hydraulic Quick 
Couplers on Page 51)

P-94955

Frame Contact Points

Bob-Tach wedge must 
contact the lower edge of the 
attachment mounting frame 
hole.

P-79780
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Installation (Cont’d)

Hand Lever Bob-Tach (Cont’d)

Figure 28

Tilt the Bob-Tach backward until the attachment is slightly 
off the ground [Figure 28]. This will cause the 
attachment mounting frame to fit up against the front of 
the Bob-Tach.

NOTE:When leaving the operator's seat to install an 
attachment, tilt the attachment until it is 
slightly off the ground.

Stop the engine and exit the loader. (See Entering And 
Exiting The Loader on Page 41.)

WARNING
AVOID INJURY OR DEATH

Before you leave the operator’s seat:
•Lower the lift arms and put the attachment flat on 

the ground.
•Stop the engine.
•Engage the parking brake.
•Raise the seat bar.
•Move all controls to the NEUTRAL / LOCKED 

position to make sure the lift, tilt and traction 
drive functions are deactivated.

The seat bar system must deactivate these functions 
when the seat bar is up. See your Bobcat dealer for 
service if controls do not deactivate.

W-2463-1110

Figure 29

Push down on the Bob-Tach levers until they are fully 
engaged in the locked position [Figure 29] (wedges fully 
extended through the attachment mounting frame holes).

P-41505

P-41502A
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Installation

Hand Lever Bob-Tach

NOTE:The illustrations and instructions provided 
explain how to install a bucket attachment on 
to a loader. Follow these same instructions if 
you are installing different attachments such 
as a grapple, tiller, combo bucket, etc.

The attachment mounting frame for the 
attachment has a top flange that is designed 
to receive the top edge of the Bob-Tach and 
the lower part of the frame is designed to 
receive the Bob-Tach wedges.

WARNING
Warnings on the machine and in the manuals are for 
your safety. Failure to obey warnings can cause 
serious injury or death. 

W-2744-0608

Always inspect the loader’s Bob-Tach and the attachment 
mounting frame before installation. See the loader’s 
Operation & Maintenance Manual. (See DAILY 
INSPECTION on Page 31.)

Figure 26

Pull the Bob-Tach levers up until they are fully raised 
(wedges fully raised) [Figure 26].

Enter the loader. (See Entering And Exiting The Loader 
on Page 41.)

Start the engine, press the PRESS TO OPERATE 
LOADER button and release the parking brake.

Figure 27

Lower the lift arms and tilt the Bob-Tach forward.

Drive the loader slowly forward until the top edge of the 
Bob-Tach is completely under the top flange of the 
attachment mounting frame [Figure 27].

NOTE:Be sure the Bob-Tach levers do not hit the 
attachment.

P-41502

P-41504
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Entering And Exiting The Loader (Cont’d)

Exiting

Lower the lift arms and put the attachment flat on the 
ground.

Stop the engine and engage the parking brake.

Lift the seat bar and make sure the lift and tilt functions 
are deactivated.

Remove the key.

Exit the loader.

WARNING
AVOID INJURY OR DEATH

Before you leave the operator’s position:
•Lower the lift arms, put the attachment flat on the 

ground.
•Stop the engine and engage the parking brake.
•Move all pedals, handles, joysticks, and other 

controls until they are LOCKED or in the 
NEUTRAL position.

SEE THE MACHINE OPERATION & MAINTENANCE 
MANUAL FOR MORE INFORMATION.

W-2722-0208
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Entering And Exiting The Loader

Entering

WARNING
AVOID INJURY OR DEATH

When operating the machine:
•Keep the seat belt fastened snugly.
•The seat bar must be lowered.
•Keep your feet on the pedal controls or footrests 

and hands on the controls.
W-2261-0909

Figure 23

Use the attachment steps, grab handles and safety 
treads (on the loader lift arms and frame) to get on and 
off the loader [Figure 23].

Figure 24

Enter the loader. Fasten the seat belt and adjust it so the 
buckle is centred between your hips [Figure 24].

Figure 25

Lower the seat bar and engage the parking brake 
[Figure 25].

Put the foot pedals or hand controls in NEUTRAL 
position.

NOTE:Keep your hands on the steering levers and 
your feet on the foot pedals (or footrests) 
while operating the loader.

See the loader’s Operation & Maintenance Manual and 
Operator’s Handbook for detailed information on 
operating the loader. P-83761

N-18569

N-18570
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Machine / Attachment Setup (Cont’d)

Hose Guide Installation (Removable - If Equipped) 
(Cont’d)

Figure 20

To change the removable hose guide (Item 1) [Figure 20] 
orientation, slide the removable hose guide off the hoses.

NOTE:It may be necessary to remove the hose 
couplers (Item 2) [Figure 20].

Figure 21

Flip the removable hose guide (Item 1) over to reverse its 
orientation on the hoses (Item 2) [Figure 21].

Figure 22

Slide the removable hose guide (Item 1) [Figure 22] back 
onto the hoses.

NOTE:If the couplers (Item 2) [Figure 22] were 
removed, reinstall at this time.

2 1
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Machine / Attachment Setup (Cont’d)

Hose Guide Installation (Earlier Version)

Figure 17

Install the correct hose guide (Item 1) [Figure 17] on the 
loader.

NOTE:Hose guide styles vary between loader 
models. Hose guides are not included with the 
attachment. See your Bobcat dealer for 
available hose guide kits.

Hose Guide Installation (Removable - If Equipped)

Figure 18

NOTE:Some attachments are factory equipped with 
a removable hose guide (Item 1) installed on 
the hydraulic hoses. The removable hose 
guide is factory installed for use with Bobcat 
loaders equipped with a mounting post (Item 
2) [Figure 18]. Removable hose guide and 
mounting post kits are available through your 
Bobcat dealer.

Installation of removable hose guide is done during hose 
routing. (See Hose Routing (Removable - If Equipped) on 
Page 48.)

Figure 19

Shown is the removable hose guide (Item 1) [Figure 19] 
correct orientation for a loader.

NOTE: The removable hose guide orientation may 
need to be changed for correct installation 
onto the loader. 

P-88504

1

N-17065

1

P-54720

1

P-37570

1

P-83756

1

P-83814

2

P-88545

1

CORRECT



38Grapple Operation & Maintenance Manual

OPERATING PROCEDURE WITH LOADERS (CONT’D)

Machine / Attachment Setup (Cont’d)

Port Relief Valve Installation (Cont’d)

Raise the operator cab. (See the loader’s Operation & 
Maintenance Manual or Service Manual for the correct 
procedure.)

WARNING
Never work on a machine with the lift arms up unless 
the lift arms are secured by an approved lift arm 
support. Failure to use an approved lift arm support 
can allow the lift arms or attachment to fall and cause 
injury or death.

W-2059-0321

WARNING
Before the cab or the lift arms are raised for service, 
jackstands must be put under the rear corners of the 
frame. Failure to use jackstands can allow the 
machine to tip backward causing injury or death.

W-2014-0895

Figure 15

BICS™ Combination Control Valve [Figure 15].

Remove the plug (Item 1) [Figure 15] from the control 
valve. Install the port relief into the port and tighten to 47 
- 54 N•m (35 - 40 ft-lb) torque.

Figure 16

One Piece Control Valve [Figure 16]. 

Remove the plug (Item 1) [Figure 16] from the control 
valve. Install the port relief into the port and tighten to 52 
- 61 N•m (38 - 45 ft-lb) torque.

NOTE:Some loaders may have a port relief factory 
installed. To verify if your loader is or is not 
equipped with a port relief valve, check the 
hex dimension on the end of the valve (Item 1) 
[Figure 16]. If the hex is 9/16 in, it is a port 
relief valve. If the hex is a 15/16 in, it is a plug 
and a new port relief valve must be ordered 
and installed. (The valve (Item 1) [Figure 16]
as shown, has the 9/16 in hex.)

N-00076

 

1

A300, S130, S150, S160, S175, S185, S205
S220, S250, S300, T180, T190, T250, T300

          
 

A300, A770, S130, S150, S160, S175, S185, S205,
S220, S250, S300, S330, S450, S510, S530, S550, 

S570, S590, S630, S650, S770, S850, S66, S76, T140, 
T180, T190, T250, T300, T320, T450, T590, T650, 

T770, T66, T76

P-51696
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Machine / Attachment Setup

Port Relief Valve Installation

For some model loaders, you will need to order a port 
relief valve. Find your model loader in the chart below to 
order the correct components.

NOTE:Before installing the grapple, locate your 
model loader below, and install a port relief 
and / or restrictor as needed.

* These valves must be ordered from your Bobcat dealer. 
They are not included with the grapple. See your Bobcat 
dealer for assistance if necessary.

MODEL
PORT RELIEF VALVE 

AND / OR 
RESTRICTOR NEEDED

A300, S130, S150, S160, 
S175, S185, S205, S220, 
S250, S300, T180, T190, 
T250 and T300                         
F and G Series (With earlier 
model control valve - shown at 
right)�

6678574 (Port Relief)

A300, S130, S150, S160, 
S175, S185, S205, S220, 
S250, S300, S330, T140, 
T180, T190, T250, T300 and 
T320K Series (With later 
model control valve - shown at 
right)�

6684645 (Port Relief)

A770, S510, S530, S550, 
S570, S590, S630, S650, 
S750, S770, S850, T590, 
T650, T770 and T870 (With 
earlier model control valve - 
shown at right)�

6684646 (Port Relief)

A770, S450, S510, S530, 
S550, S570, S590, S630, 
S650, S750, S770, S850, S66, 
S76, T450, T590, T650, T770, 
T870, T66 and T76 (With later 
model control valve - shown 
right)

6684646 (Port Relief)

MODEL
PORT RELIEF VALVE 

AND / OR 
RESTRICTOR NEEDED
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OPERATING PROCEDURE WITH LOADERS (CONT’D)

Approved Loader Models And Requirements (Cont’d)

WARNING
Never use attachments or buckets which are not 
approved by the Bobcat Company. Attachments and 
buckets for safe loads of specified densities are 
approved for each model. Unapproved attachments 
and buckets can cause injury or death.

W-2662-0108

Figure 13

Figure 14

The loader must be equipped with front auxiliary 
hydraulics [Figure 13] or [Figure 14] for proper operation 
of the grapple. See your Bobcat dealer for available kits 
for your model loader.

The warranty is void if this attachment is used on a 
non-approved carrier. See your Bobcat dealer for an 
updated list of approved carriers.

P-31242

EARLIER MODELS

P-85281

LATER MODELS
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OPERATING PROCEDURE WITH LOADERS

Approved Loader Models And Requirements

Figure 12

The chart [Figure 12] shows the approved grapple models for each loader model.

The warranty is void if this attachment is used on a non-approved carrier. See your Bobcat dealer for an updated 
list of approved carriers.

NOTE:Grapples are not approved for use with the Tilt-Tatch.

LOADER 
MODELS

INDUSTRIAL BUCKET GRAPPLE
INDUSTRIAL FORK 

GRAPPLE
ROOT GRAPPLE

*62
S/N 

AF0S00101 
& Above

*68
S/N 

AF0R00101 
& Above 

74
S/N 

AF0H00101 
& Above 

80
S/N 

AF0P00101 
& Above 

*66
S/N 

AF0U00101
& Above 

78
S/N 

AEDF00101
& Above 

*66
S/N 

AF0T00101
& Above 

72
S/N 

AE6H00101
& Above 

82
S/N 

AF0N00101
& Above 

A300X+X+X+X+X+
A770X+X+X+
S130XXXX
S150XXXXX
S160XXXXX
S175XXXXXX
S185XXXXXX
S205XXXXXX
S220X+X+X+X+X+X+X+
S250X+X+X+X+X+X+X+
S300X+X+X+X+X+X+X+
S330X+X+X+X+X+X+X+
S450XXX
S510XXXX
S530XXXXX
S550XXXXXX
S570XXXXXX
S590XXXXXX
S630X+X+X+X+X+X+X+
S650X+X+X+X+X+X+X+
S740X+X+X+X+X+X+X+
S750X+X+X+X+X+X+X+
S770X+X+X+X+X+X+X+
S850X+X+X+
S66XXXX
S76XXXXXXX
T140XXX
T180XXXXXXX
T190XXXXXXX
T250X+X+X+X+
T300X+X+X+X+
T320X+X+X+X+
T450XXXX
T590XXXXXX
T650X+X+X+X+X+X+X+
T770X+X+X+X+
T870X+X+X+
T66XXXXX
T76XXXXXX

* These grapple models are not supplied with a removable hose guide.
See your Bobcat dealer for available hose guide kits.

+ These grapple / loader combinations are approved to use the removable hose guide. If your combination is
not approved, remove the hose guide from the hoses. See your Bobcat dealer for available hose guide kits. 
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DAILY INSPECTION (CONT’D)

Bob-Tach (Cont’d)

Power Bob-Tach (Cont’d)

Figure 11

Inspect the mounting frame on the attachment. (See the 
machine's Operation & Maintenance Manual for 
inspecting the Bob-Tach). Replace any parts that are 
damaged, bent or missing [Figure 11]. Keep all fasteners 
tight. Look for cracked welds. Contact your Bobcat dealer 
for repair or replacement parts.

Lubricate the wedges. (See the machine’s Operation & 
Maintenance Manual for the correct procedure.)

NA13065S



33Grapple Operation & Maintenance Manual

DAILY INSPECTION (CONT’D)

Bob-Tach (Cont’d)

Power Bob-Tach

WARNING
AVOID INJURY OR DEATH

The Bob-Tach wedges must extend through the holes 
in the attachment mounting frame. Levers must be 
fully down and locked. Failure to secure wedges can 
allow attachment to come off.

W-2715-0208

Figure 8

Figure 9

Push and hold the BOB-TACH “WEDGES DOWN” switch 
(Item 1) [Figure 8] until the levers are fully engaged in 
the locked position [Figure 9] (wedges fully extended 
through the attachment mounting frame holes).

Figure 10

The wedges must extend through the holes in the 
attachment mounting frame, securely fastening the 
attachment to the Bob-Tach [Figure 10].

NOTE:If the wedge does not contact the lower edge 
of the hole, the attachment will be loose and 
can come off the Bob-Tach.

B-15993A

1

Loader Switch

P-41500A

Bob-Tach wedge must 
contact the lower edge of the 
attachment mounting frame 
hole.

P-79780



32Grapple Operation & Maintenance Manual

DAILY INSPECTION (CONT’D)

Bob-Tach

Hand Lever Bob-Tach

WARNING
AVOID INJURY OR DEATH

The Bob-Tach wedges must extend through the holes 
in the attachment mounting frame. Levers must be 
fully down and locked. Failure to secure wedges can 
allow attachment to come off.

W-2715-0208

Figure 5

Push down on the Bob-Tach levers until they are fully 
engaged in the locked position [Figure 5] (wedges fully 
extended through the attachment mounting frame holes).

The levers and wedges must move freely [Figure 5].

Figure 6

The wedges must extend through the holes in the 
attachment mounting frame, securely fastening the 
attachment to the Bob-Tach [Figure 6].

NOTE:If the wedge does not contact the lower edge 
of the hole, the attachment will be loose and 
can come off the Bob-Tach.

Figure 7

Inspect the mounting frame on the attachment. (See the 
machine's Operation & Maintenance Manual for 
inspecting the Bob-Tach). Replace any parts that are 
damaged, bent or missing [Figure 7]. Keep all fasteners 
tight. Look for cracked welds. Contact your Bobcat dealer 
for repair or replacement parts.

Lubricate the wedges. (See the machine’s Operation & 
Maintenance Manual for the correct procedure.)

P-41502A

Bob-Tach wedge must 
contact the lower edge of the 
attachment mounting frame 
hole.

P-79780

NA13065S
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DAILY INSPECTION

Attachment Mounting Frame

Figure 4

Inspect the Bob-Tach wedge mounts (Item 1), mounting 
flange (Item 2) [Figure 4] and all welds on the grapple for 
wear and damage each time the grapple is removed from 
the machine.

Frequently inspect the grapple to ensure that all 
components are secure and that all bolts and nuts are 
thoroughly tightened.

P-83755

2

1
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PUBLICATIONS AND TRAINING RESOURCES

The following publications are also available for your 
Bobcat attachment. You can order from your Bobcat 
dealer.

For the latest information on Bobcat products and the 
Bobcat Company, visit our web site at Bobcat.eu

Complete instructions on the correct operation and the 
routine maintenance of the Bobcat attachment.

6987210enGB (02-22) (G)Printed in Belgium©2022 Bobcat Company. All rights reserved.
Original Instructions

EN

Operation & Maintenance Manual
Industrial and Root Grapple 

Industrial Fork Grapple
(GRPL 66 INDL FORK) S/N AF0U00101 & Above 
(GRPL 78 INDL FORK) S/N AEDF00101 & Above 

Root Grapple
(GRAPPLE 66 ROOT) S/N AF0T00101 & Above
(GRAPPLE 72 ROOT) S/N AE6H00101 & Above
(GRAPPLE 82 ROOT) S/N AF0N00101 & Above

Industrial Bucket Grapple
(GRPL 62 INDL BKT) S/N AF0S00101 & Above
(GRPL 68 INDL BKT) S/N AF0R00101 & Above
(GRPL 74 INDL BKT) S/N AF0H00101 & Above
(GRPL 80 INDL BKT) S/N AF0P00101 & AboveOPERATION & 

MAINTENANCE 
MANUAL

6987210enGB
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FIRE PREVENTION (CONT’D)

Welding And Grinding

Always clean the machine and attachment, disconnect 
the battery, and disconnect the wiring from the Bobcat 
controllers before welding. Cover rubber hoses, battery 
and all other flammable parts. Keep a fire extinguisher 
near the machine when welding.

Have good ventilation when grinding or welding painted 
parts. Wear dust mask when grinding painted parts. 
Toxic dust or gas can be produced.

Dust generated from repairing non-metallic parts such as 
hoods, fenders or covers can be flammable or explosive. 
Repair such components in a well ventilated area away 
from open flames or sparks.

Fire Extinguishers

Know where fire extinguishers and first aid kits are 
located and how to use them. Inspect the fire 
extinguisher and service the fire extinguisher regularly. 
Obey the recommendations on the instructions plate.

Sl ATT EMEA-0817
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FIRE PREVENTION

Maintenance

The machine and some attachments have components 
that are at high temperatures under normal operating 
conditions. The primary source of high temperatures is 
the engine and exhaust system. The electrical system, if 
damaged or incorrectly maintained, can be a source of 
arcs or sparks.

Flammable debris (leaves, straw, etc.) must be removed 
regularly. If flammable debris is allowed to accumulate, it 
can cause a fire hazard. Clean often to avoid this 
accumulation. Flammable debris in the engine 
compartment is a potential fire hazard.

The operator’s area, engine compartment and engine 
cooling system must be inspected every day and cleaned 
if necessary to prevent fire hazards and overheating.

All fuels, most lubricants and some coolants mixtures are 
flammable. Flammable fluids that are leaking or spilled 
onto hot surfaces or onto electrical components can 
cause a fire.

Operation

Do not use the machine where exhaust, arcs, sparks or 
hot components can contact flammable material, 
explosive dust or gases.

Electrical

Check all electrical wiring and connections for damage. 
Keep the battery terminals clean and tight. Repair or 
replace any damaged part or wires that are loose or 
frayed.

Battery gas can explode and cause serious injury. Use 
the procedure in the Operation & Maintenance Manual 
for connecting the battery and for jump starting. Do not 
jump start or charge a frozen or damaged battery. Keep 
any open flames or sparks away from batteries. Do not 
smoke in battery charging area.

Hydraulic System

Check hydraulic tubes, hoses and fittings for damage 
and leakage. Never use open flame or bare skin to check 
for leaks. Hydraulic tubes and hoses must be properly 
routed and have adequate support and secure clamps. 
Tighten or replace any parts that show leakage.

Always clean fluid spills. Do not use petrol or diesel fuel 
for cleaning parts. Use commercial non-flammable 
solvents.

Fueling

Stop the engine and let it cool before adding fuel. No 
smoking! Do not refuel a machine near open flames or 
sparks. Fill the fuel tank outdoors.

Ultra Low Sulfur Diesel (ULSD) poses a greater static 
ignition hazard than earlier diesel formulations with 
higher Sulfur content. Avoid death or serious injury from 
fire or explosion. Consult with your fuel or fuel system 
supplier to ensure the delivery system is in compliance 
with fueling standards for proper grounding and bonding 
practices.

Starting

Do not use ether or starting fluids on any engine that has 
glow plugs. These starting aids can cause explosion and 
injure you or bystanders.

Use the procedure in the Operation & Maintenance 
Manual for connecting the battery and for jump starting.

Spark Arrester Exhaust System

The spark arrester exhaust system is designed to control 
the emission of hot particles from the engine and exhaust 
system, but the muffler and the exhaust gases are still 
hot.

Check the spark arrester exhaust system regularly to 
make sure it is maintained and working properly. Use the 
procedure in the Operation & Maintenance Manual for 
cleaning the spark arrester muffler (if equipped).

Sl ATT EMEA-0817
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SAFETY INSTRUCTIONS (CONT’D)

Use Safety Rules

•Read and follow instructions in the machine and the 
attachment’s Operation & Maintenance Manual 
before operating.

•Check for underground lines before operating 
attachment (if applicable).

•In addition to the design and configuration of 
equipment, hazard control and accident prevention 
are dependent upon the awareness, concern, 
prudence and proper training of personnel involved in 
the operation, transport, maintenance and storage of 
equipment.

•Check that the Bob-Tach® levers are in the locked 
position and the wedges are fully engaged into the 
holes of the attachment (if applicable).

•Check that the attachment is securely fastened to the 
machine.

•Make sure all the machine controls are in the 
NEUTRAL position before starting the machine.

•Operate the attachment only from the operator’s 
position.

•Operate the attachment according to the Operation & 
Maintenance Manual.

•When learning to operate the attachment, do it at a 
slow rate in an area clear of bystanders.

•DO NOT permit personnel to be in the work area 
when operating the machine and attachment.

•The attachment must be used ONLY on approved 
machines. See your Bobcat dealer for updated list of 
approved attachments for each machine model.

•DO NOT modify equipment or add attachments that 
are not approved by the manufacturer.

•DO NOT make any adjustments or repairs on the 
machine or attachment while the engine is running.

•Keep shields and guards in place. Replace if 
damaged.

Avoid Silica Dust

Cutting or drilling concrete containing sand or rock 
containing quartz may result in exposure to silica dust. 
Use a respirator, water spray or other means to control 
dust.

Sl ATT EMEA-0817
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SAFETY INSTRUCTIONS

Safe Operation Is The Operator’s Responsibility

WARNING
Operator must have instructions before operating the 
machine. Untrained operators can cause injury or 
death.

W-2001-0502

IMPORTANT
This notice identifies procedures which must be 
followed to avoid damage to the machine.

I-2019-0284

DANGER
The signal word DANGER on the machine and in the 
manuals indicates a hazardous situation which, if not 
avoided, will result in death or serious injury.

D-1002-1107

WARNING
The signal word WARNING on the machine and in the 
manuals indicates a potentially hazardous situation 
which, if not avoided, could result in death or serious 
injury.

W-2044-1107

The Bobcat machine and attachment must be in good 
operating condition before use.

Check all of the items on the Bobcat Service Schedule 
Decal under the 8-10 hour column or as shown in the 
Operation & Maintenance Manual.

Safe Operation Needs A Qualified Operator

For an operator to be qualified, he or she must not use 
drugs or alcoholic drinks which impair alertness or co-
ordination while working. An operator who is taking 
prescription drugs must get medical advice to determine 
if he or she can safely operate a machine and the 
attachment.

A Qualified Operator Must Do The Following:

Understand the Written Instructions, Rules and 
Regulations

•The written instructions from Bobcat Company 
include the Delivery Report, Operation & 
Maintenance Manual, Operator’s Handbook, Safety 
Manual and machine signs (decals).

•Check the rules and regulations at your location. The 
rules may include an employer’s work safety 
requirements. For driving on public roads, the 
machine must be equipped as stipulated by the local 
regulations authorising operation on public roads in 
your specific country. Regulations may identify a 
hazard such as a utility line.

Have Training with Actual Operation

•Operator training must consist of a demonstration and 
verbal instruction. This training is given by your 
Bobcat dealer before the product is delivered.

•The new operator must start in an area without 
bystanders and use all the controls until he or she can 
operate the machine and attachment safely under all 
conditions of the work area. Always fasten seat belt 
before operating.

Know the Work Conditions

•Know the weight of the materials being handled. 
Avoid exceeding the machine load capacities. 
Material which is very dense will be heavier than the 
same volume of less dense material. Reduce the size 
of load if handling dense material.

•The operator must know any prohibited uses or work 
areas, for example, he or she needs to know about 
excessive slopes.

•Know the location of any underground lines.

•Wear tight fitting clothing. Always wear safety glasses 
when doing maintenance or service. Safety glasses, 
respiratory equipment, hearing protection, Special 
Applications Kits or a Front Window Guard are 
required for some work. See your Bobcat dealer 
about Bobcat Safety equipment for your machine.

SI ATT EMEA-0817

This symbol with a warning statement means: 
“Warning, be alert! Your safety is involved!” 
Carefully read the message that follows.

Safety Alert Symbol
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FEATURES AND ACCESSORIES

Standard Items

The grapple is equipped with the following Standard 
items:

•Fully Enclosed Mounting Frame (All Models)

•Four Widths Available For Industrial Bucket Grapple

•Replaceable Bolt-On Cutting Edges (Industrial 
Bucket Grapple)

•Two Widths Available For Industrial Fork Grapple

•Replaceable Fork Tines (Industrial Fork Grapple)

•Three Widths Available For Root Grapple

•Curved Skeletal Teeth (Root Grapple)

Options And Accessories

The grapple can be equipped with the following optional 
items:

•80 Industrial Bucket - Cutting Edge Teeth

•Industrial Fork Grapple - Additional Fork Tines

•Grapple Severe Duty Kit

Special Applications Kit For Loaders

WARNING
AVOID INJURY OR DEATH

Some attachment applications can cause flying 
debris or objects to enter front, top or rear cab 
openings. Install the Special Applications Kit and 
Top Guard (if applicable) to provide added operator 
protection in these applications.

W-2737-0917

Figure 3

Available for special applications to restrict material from 
entering cab openings. Kit includes 12,7 mm (0.50 in) 
thick polycarbonate front door, top and rear windows 
[Figure 3].

See your Bobcat dealer for available special applications 
kit for your model loader.

B-25286A
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ATTACHMENT IDENTIFICATION (CONT’D)

Root Grapple

P108784

P108785

HYDRAULIC QUICK
COUPLER

HYDRAULIC 
CYLINDER

GRAPPLE 
FORK

STEP STEP

REMOVABLE 
HOSE GUIDE
STORAGE POST

REMOVABLE 
HOSE GUIDE
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ATTACHMENT IDENTIFICATION (CONT’D)

Industrial Fork Grapple

P108782

P108783

HYDRAULIC QUICK
COUPLER

HYDRAULIC 
CYLINDER

GRAPPLE 
FORK

FORK TINE

STEP
STEP

REMOVABLE 
HOSE GUIDE
STORAGE POST

REMOVABLE 
HOSE GUIDE
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ATTACHMENT IDENTIFICATION

Industrial Bucket Grapple

P108780

P108781

HYDRAULIC QUICK
COUPLER

HYDRAULIC 
CYLINDER

GRAPPLE 
FORK

CUTTING EDGE

STEP STEP

REMOVABLE 
HOSE GUIDE
STORAGE POST

REMOVABLE 
HOSE GUIDE
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SERIAL NUMBER LOCATION

Attachment Serial Number

Figure 1

The Bobcat grapple serial number plate (Item 1) [Figure 
1] is located on the frame.

Always use the serial number of the Bobcat grapple when 
requesting service information or when ordering parts. 
Earlier or later models (identification made by serial 
number) may use different parts, or it may be necessary 
to use a different procedure in doing a specific service 
operation.

DELIVERY REPORT

Figure 2

The delivery report [Figure 2] contains a list of items that 
must be explained or shown to the owner or operator by 
the dealer when the Bobcat grapple is delivered. 

The delivery report must be reviewed and signed by the 
owner or operator and the dealer.

P102282

1

NA7494
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BOBCAT COMPANY IS ISO 9001 CERTIFIED

ISO 9001 is an international standard that specifies requirements for a quality management system that controls the 
processes and procedures which we use to design, develop, manufacture, and distribute Bobcat products.

British Standards Institute (BSI) is the Certified Registrar Bobcat Company chose to assess the company’s compliance 
with the ISO 9001 at Bobcat's manufacturing facilities in Gwinner, North Dakota (U.S.A.), Pontchâteau (France), and the 
Bobcat corporate offices (Gwinner, Bismarck, and West Fargo) in North Dakota. TÜV Rheinland is the Certified Registrar 
Bobcat Company chose to assess the company’s compliance with the ISO 9001 at Bobcat’s manufacturing facility in 
Dobris (Czech Republic). Only certified assessors, like BSI and TÜV Rheinland, can grant registrations.

ISO 9001 means that as a company we say what we do and do what we say. In other words, we have established 
procedures and policies, and we provide evidence that the procedures and policies are followed.



12Grapple Operation & Maintenance Manual



11Grapple Operation & Maintenance Manual

DECLARATION OF CONFORMITY UK (CONT’D)

UK Declaration of Conformity
for Interchangeable Equipment

Supply of Machinery (Safety) Regulations 2008

Manufacturer

ppyy(y)g
Paragraph 3(b)

Technical Documentation
Homologation Manager
Doosan Bobcat EMEA s.r.o.

Bobcat CompanyU Kodetky 1810
World Headquarters26312 Dobíš q
250 East Beaton DriveCZECH REPUBLIC
West Fargo, ND  58078-6000
UNITED STATES OF AMERICA

Description of Equipment

Type of Interchangeable Equipment:  Industrial Grapple Bucket
Model Name: 60 Ind Grpl Bkt66 Ind Grpl Bkt72 Ind Grpl Bkt80 Ind Grpl Bkt ModelCode:

659900101 
& above

456100101 
& above

232200101 
& above

Lot Series:  477000101 
& above

Model Code:  

Model Name: 
Model Code:  
Lot Series:  425500101 

& above
775200101 

& above

Type of Interchangeable Equipment:  Industrial Grapple Fork

66 Ind Grpl Fork78 Ind Grpl Fork

Declaration of Conformance
This equipment conforms to the requirements of an interchangeable equipment as specified in Supply of Machinery (Safety) 
Regulations 2008, paragraph 3(b), and any other regulations listed.  This declaration applies exclusively to the 
interchangeable equipment and does not include any hydraulic, electrical or mechanical adaptation done by the installer.  interchangeable equipment and does not include any hydraulic, electrical or mechanical adaptation done by the installer.  
Installation shall be done in accordance with instructions and specifications included in this manual.

Authorized Signatory and Place of Declaration

TroyKraftDate:August202010 Troy KraftDate:    August 20, 2010
Vice President EngineeringPlace:  Bismarck, North Dakota, USA
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DECLARATION OF CONFORMITY UK

UK Declaration of Conformity
for Interchangeable Equipment

Supply of Machinery (Safety) Regulations 2008

Manufacturer

ppyy(y)g
Paragraph 3(b)

Equipment Also Compliant to Other UK 
Regulations(s)orStandard(s)ListedBelow:

Bobcat Company
World Headquarters

Regulations(s) or Standard(s) Listed Below:

q
250 East Beaton Drive
West Fargo, ND  58078-6000
UNITED STATES OF AMERICA

Homologation Manager
Doosan Bobcat EMEA s.r.o.
UKodetky1810

Technical Documentation

U Kodetky 1810
26312 Dobíš
CZECH REPUBLIC

3666
RootGrappleRootGrapple

Description of Equipment

Type of Interchangeable Equipment:  Root Grapple
Model Name: 48
ModelCode:RootGrapple Root GrappleRoot Grapple

A67800101A16B00101
& above& above

6672
Root GrappleRoot Grapple

& above

Model Name: 72
Model Code:  Root Grapple

Lot Series:  A87D00101
Model Code:  Root Grapple

Root GrappleRoot Grapple
AF0T00101AE6H00101

& above& above

8282 V/H
Root GrappleRoot Grpl Model Code:  Root Grapple

Model Code:  Root Grapple
Lot Series:  029200101

& above

Model Name: 82

029400101A2MW00101
& above& above

Lot Series:  AF0N00101
& above

Declaration of Conformance
ThisequipmentconformstotherequirementsofaninterchangeableequipmentasspecifiedinSupplyofMachinery(Safety) This equipment conforms to the requirements of an interchangeable equipment as specified in Supply of Machinery (Safety) 
Regulations 2008, paragraph 3(b), and any other regulations listed.  This declaration applies exclusively to the 
interchangeable equipment and does not include any hydraulic, electrical or mechanical adaptation done by the installer.  
Installation shall be done in accordance with instructions and specifications included in this manual.

Authorized Signatory and Place of Declaration

Troy KraftDate:    December 29, 2009    
Vice President EngineeringPlace:  Bismarck, North Dakota, USA



8Grapple Operation & Maintenance Manual



7Grapple Operation & Maintenance Manual

DECLARATION OF CONFORMITY EU (CONT’D)

Manufacturer

Technical Documentation
Homologation Manager
Doosan Bobcat EMEA s.r.o.

Bobcat CompanyU Kodetky 1810
World Headquarters26312 Dobíš
250 East Beaton DriveCZECH REPUBLIC
West Fargo, ND  58078-6000
UNITED STATES OF AMERICA

659900101 
&above

456100101 
&above

232200101 
&above

Type of Interchangeable Equipment:  

60 Ind Grpl Bkt66 Ind Grpl Bkt

Industrial Grapple Bucket

80 Ind Grpl Bkt 72 Ind Grpl Bkt

477000101 
&above

Model Name: 
Model Code:  
Lot Series:  

Description of Equipment

Declaration of Conformity
for Interchangeable Equipment

Directive 2006/42/EC of the European Parliament and of The Council
"Machinery Directive Article 1(1)(b)"

& above& above& above

Model Name: 
Model Code:  
Lot Series:  425500101 

& above

Industrial Grapple Fork

VicePresidentEngineeringPlace:BismarckNorthDakotaUSA

Authorized Signatory and Place of Declaration

66 Ind Grpl Fork78 Ind Grpl Fork

775200101 
& above

Troy KraftDate:    August 20, 2010

Declaration of Conformance
This equipment conforms to the requirements of an interchangeable equipment as specified in Machinery Directive 
2006/42/EC Article1(1)(b) and any other directives listed.  This declaration applies exclusively to the interchangeable 
equipment and does not include any hydraulic, electrical or mechanical adaptation done by the installer.  Installation shall be 
done in accordance with instructions and specifications included in this manual.

& above

Type of Interchangeable Equipment:  

Vice President EngineeringPlace:  Bismarck, North Dakota, USA
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DECLARATION OF CONFORMITY EU

Manufacturer

Bobcat Company
World Headquarters
250 East Beaton Drive
West Fargo, ND  58078-6000
UNITED STATES OF AMERICA

Homologation Manager
Doosan Bobcat EMEA s.r.o.
U Kodetky 1810
26301 Dobíš

Declaration of Conformity
for Interchangeable Equipment

Directive 2006/42/EC of the European Parliament and of The Council
"Machinery Directive Article 1(1)(b)"

Technical Documentation

CZECH REPUBLIC

Equipment Also Compliant to Other EC 
Directive(s) or Standard(s) Listed Below:

3666
Root GrappleRoot Grapple
A67800101A16B00101

& above& above

6672
Root GrappleRoot Grapple
AF0T00101AE6H00101

& above& above

8282 V/H
Root GrappleRoot Grpl
029400101A2MW00101

& above& above

Model Code:  

Description of Equipment

Type of Interchangeable Equipment:  

Declaration of Conformance
This equipment conforms to the requirements of an interchangeable equipment as specified in Machinery Directive 
2006/42/EC Article1(1)(b) and any other directives listed.  This declaration applies exclusively to the interchangeable 
equipment and does not include any hydraulic, electrical or mechanical adaptation done by the installer.  Installation shall be 
done in accordance with instructions and specifications included in this manual.

Root Grapple
48

Root Grapple

Model Name: 

029200101
& above

& above

Model Name: 

Authorized Signatory and Place of Declaration

Lot Series:  A87D00101
& above

72
Model Code:  Root Grapple
Lot Series:  

Model Name: 82
Model Code:  Root Grapple
Lot Series:  AF0N00101

TroyKraftDate:December292009 Troy KraftDate:    December 29, 2009    
Vice President EngineeringPlace:  Bismarck, North Dakota, USA

SAFETY
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FOREWORD

This Operation & Maintenance Manual was written to give the owner / operator instructions on the safe operation 
and maintenance of the Bobcat attachment. READ AND UNDERSTAND THIS OPERATION & MAINTENANCE 
MANUAL BEFORE OPERATING YOUR BOBCAT ATTACHMENT. If you have any questions, see your Bobcat 
dealer.

DECLARATION OF CONFORMITY EU  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

DECLARATION OF CONFORMITY UK  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

BOBCAT COMPANY IS ISO 9001 CERTIFIED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

SERIAL NUMBER LOCATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Attachment Serial Number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

DELIVERY REPORT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

ATTACHMENT IDENTIFICATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Industrial Bucket Grapple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Industrial Fork Grapple  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Root Grapple  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

FEATURES AND ACCESSORIES  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Standard Items . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Options And Accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Special Applications Kit For Loaders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
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REFERENCE INFORMATION

Write the correct information for YOUR Bobcat attachment in the spaces below. Always use these numbers when 
referring to your Bobcat attachment.

Bobcat Company
P.O. Box 128
Gwinner, ND 58040-0128�
UNITED STATES OF AMERICA

Doosan Bobcat EMEA s.r.o.
U Kodetky 1810
263 12 Dobris
CZECH REPUBLIC

Attachment Serial Number

NOTES:

YOUR BOBCAT DEALER:

ADDRESS:

PHONE:
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Operation & Maintenance Manual
Industrial and Root Grapple

Industrial Fork Grapple
(GRPL 66 INDL FORK) S/N AF0U00101 & Above 
(GRPL 78 INDL FORK) S/N AEDF00101 & Above 

Root Grapple
(GRAPPLE 66 ROOT) S/N AF0T00101 & Above
(GRAPPLE 72 ROOT) S/N AE6H00101 & Above
(GRAPPLE 82 ROOT) S/N AF0N00101 & Above

Industrial Bucket Grapple
(GRPL 62 INDL BKT) S/N AF0S00101 & Above
(GRPL 68 INDL BKT) S/N AF0R00101 & Above
(GRPL 74 INDL BKT) S/N AF0H00101 & Above
(GRPL 80 INDL BKT) S/N AF0P00101 & Above


