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/ŶƚƌŽĚƵĐƚŝŽŶ�ƚŽ�ƚŚĞ�<ĞǇƐ�

z ZĞƐĞƚ͗�ZĞƐĞƚ�ƚŚĞ�ǁŚŽůĞ�ƐǇƐƚĞŵ͖

z KƌŝŐŝŶ͗�^Ğƚ�ƚŚĞ�ƌĞůĂƚŝǀĞ�ŽƌŝŐŝŶ͖

z WƵůƐĞ͗�WƵůƐĞƐ�ƚŚĞ�ůĂƐĞƌ

z &ƌĂŵĞ͗�dŽ�ƚƌĂĐŬ�ďǇ�ƚŚĞ�ĐƵƌƌĞŶƚ�ĨŝůĞ͛Ɛ�ĨƌĂŵĞ͖
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The >�� Keypad



z &ŝůĞ͗�dŚĞ�ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŵĞŵŽƌǇ�ĂŶĚ�h�ĚŝƐĐ�ĨŝůĞƐ͖

z ^ƉĞĞĚ͗�^Ğƚ�ƚŚĞ�ƐƉĞĞĚ�ŽĨ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƌƵŶŶŝŶŐ�ůĂǇĞƌ͕�Žƌ�ƐĞƚ�ƚŚĞ�ĚŝƌĞĐƚŝŽŶ��ŬĞǇƐ͛�ŵŽǀĞ
ƐƉĞĞĚ͖

z DĂǆ͘�WŽǁĞƌ͗�^Ğƚ�ƚŚĞ�ŵĂǆ�ůĂƐĞƌ�ƉŽǁĞƌ�ŽĨ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƌƵŶŶŝŶŐ�ůĂǇĞƌ͕�Žƌ�ƐĞƚ�ƚŚĞ
ƉŽǁĞƌ�ŽĨ�͞WƵůƐĞ͟�<ĞǇ͖

z DŝŶ͘�WŽǁĞƌ͗�^Ğƚ�ƚŚĞ�ŵŝŶ�ůĂƐĞƌ�ƉŽǁĞƌ�ŽĨ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƌƵŶŶŝŶŐ�ůĂǇĞƌ͕

z ^ƚĂƌƚͬWĂƵƐĞ͗�dŽ�ƐƚĂƌƚ�Žƌ�ƉĂƵƐĞ�ƚŚĞ�ǁŽƌŬ͖

z >ĞĨƚ�Θ�ZŝŐŚƚ��ƌƌŽǁ͗�dŽ�ŵŽǀĞ�ƚŚĞ�y�ĂǆĞƐ�Žƌ�ƚŚĞ�ůĞĨƚͬƌŝŐŚƚ�ĐƵƌƐŽƌ͖

z hƉ�Θ��ŽǁŶ��ƌƌŽǁ͗dŽ�ŵŽǀĞ�ƚŚĞ�z�ĂǆĞƐ�Žƌ�ƚŚĞ�ƵƉͬĚŽǁŶ�ĐƵƌƐŽƌ͖

z �ͬh��ƵƚƚŽŶ͗�dŚĞ��ͬh�ŬĞǇ�ĐĂŶ�ďĞ�ƉƌĞƐƐĞĚ�ǁŚĞŶ�ƚŚĞ�ƐǇƐƚĞŵ�ŝƐ�ŝĚůĞ�Žƌ�ƚŚĞ�ǁŽƌŬ�ŝƐ�ĨŝŶŝƐŚĞĚ͘
KŶ�ƉƌĞƐƐŝŶŐ�ƚŚŝƐ�ŬĞǇ͕�ŝƚ�ǁŝůů�ƐŚŽǁ�ƐŽŵĞ�ĞŶƚƌŝĞƐ�ŝŶ�ƚŚĞ�ŝŶƚĞƌĨĂĐĞ͕�ĞĂĐŚ�ĞŶƚƌǇ�ŝŶĐůƵĚĞƐ
ƐŽŵĞ�ĨƵŶĐƚŝŽŶƐ͕���ĂǆĞƐ�ŵŽǀĞ͕�h�ĂǆĞƐ�ŵŽǀĞ͕�ĞĂĐŚ�ĂǆĞƐ�ƚŽ�ŐŽ�ŚŽŵĞ�ĞƚĐ͖͘

z �ƐĐ͗�dŽ�ƐƚŽƉ�ǁŽƌŬ͕�Žƌ�ƚŽ�Ğǆŝƚ�ƚŽ�ƐŽŵĞ�ŵĞŶƵ͖

z �ŶƚĞƌ͗�sĂůŝĚĂƚĞ�ƚŚĞ�ĐŚĂŶŐĞ͖
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/ŶƚƌŽĚƵĐƚŝŽŶ�ƚŽ�ƚŚĞ�DĂŝŶ�/ŶƚĞƌĨĂĐĞ� 

tŚĞŶ�ƚŚĞ�ƐǇƐƚĞŵ�ŝƐ�ƉŽǁĞƌĞĚ�ŽŶ͕�ƚŚĞ�ƐĐƌĞĞŶ�ǁŝůů�ƐŚŽǁ�ĂƐ�ŝůůƵƐƚƌĂƚĞĚ�ŝŶ�&ŝŐƵƌĞ�ϳ

)LOH˖

6SHHG˖

0D[3RZ˖

01

300mm/s

30.0%/30.0%

;˖

<˖

=˖

150.2

153.5

3000

PP

PP

PP

�� ���

��

��
�� ���

��

��
�� �

��

��

 ,GOH  00.00. 00 &RXQW:     99  X :  180. 5 mm Y :  235. 6 mm         FRQQHFW

*UDSK�GLVSOD\�
DUHD

*UDSK�OD\HU�
SDUDPHWHUV�

5XQQLQJ�
6WDWXV

:RUNLQJ�
1XPEHU

5XQQLQJ�
SDUDPHWHUV

1HW�6WDWXV)LOH�GLPHQVLRQ

&RRUGLQDWH�

5XQQLQJ�
SURJUHVV�EDU

z 'ƌĂƉŚ��ŝƐƉůĂǇ��ƌĞĂ͗�dŽ�ĚŝƐƉůĂǇ�ƚŚĞ�ǁŚŽůĞ�ĨŝůĞ͛Ɛ�ƚƌĂĐŬ͕�ĂŶĚ�ĚŝƐƉůĂǇ�ƚŚĞ
ƌƵŶŶŝŶŐ�ƚƌĂĐŬ͘

z ZƵŶŶŝŶŐ�ƉĂƌĂŵĞƚĞƌƐ͗�dŽ�ĚŝƐƉůĂǇ�ƚŚĞ�ƌƵŶŶŝŶŐ�ĨŝůĞ͛Ɛ�ĨŝůĞ�ŶƵŵďĞƌ͕�ƐƉĞĞĚ͕�ŵĂǆ
ƉŽǁĞƌ�ĞƚĐ͖͘

z �ŽŽƌĚŝŶĂƚĞ͗�dŽ�ĚŝƐƉůĂǇ�ƚŚĞ�ĐƵƌƌĞŶƚ�ĐŽŽƌĚŝŶĂƚĞ�ŽĨ�y͕�z�ĂŶĚ���ĂǆĞƐ
z 'ƌĂƉŚ�ůĂǇĞƌ�ƉĂƌĂŵĞƚĞƌƐ͗�dŽ�ĚŝƐƉůĂǇ�ƚŚĞ�ůĂǇĞƌƐ͛�ŝŶĨŽƌŵĂƚŝŽŶ�ŽĨ�ƚŚĞ�ĐƵƌƌĞŶƚ

ĨŝůĞ͕�ƐƵĐŚ�ĂƐ�ŵĂǆ�Žƌ�ŵŝŶ�ƉŽǁĞƌ͕�ƐƉĞĞĚ�ĞƚĐ͘͘�tŚĞŶ�ƐǇƐƚĞŵ�ŝƐ�ŝĚůĞ͕�ĚŽƵďůĞ
ĐůŝĐŬ�ƚŚĞ�ůĂǇĞƌ͕�ƚŚĞŶ�ƵƐĞƌƐ�ĐĂŶ�ĐŚĂŶŐĞ�ƚŚĞ�ůĂǇĞƌ͛Ɛ�ƉĂƌĂŵĞƚĞƌƐ�ĂŶĚ�ƚŚĞ
ĐŚĂŶŐŝŶŐ�ǁŽƵůĚ�ďĞ�ƐĂǀĞĚ͘

z

z

z tŽƌŬŝŶŐ�EƵŵďĞƌ͗�dŽ�ĂĐĐƵŵƵůĂƚĞ�ƚŚĞ�ǁŽƌŬ�ŶƵŵďĞƌ�ŽĨ�ƚŚĞ�ĐƵƌƌĞŶƚ�ĨŝůĞ͘

z &ŝůĞ��ŝŵĞŶƐŝŽŶ͗�dŽ�ĚŝƐƉůĂǇ�ƚŚĞ�ĚŝŵĞŶƐŝŽŶ�ŽĨ�ƚŚĞ�ĐƵƌƌĞŶƚ�ĨŝůĞ͖

z EĞƚ�ƐƚĂƚƵƐ͗�dŽ�ĚŝƐƉůĂǇ�ƚŚĞ�ĐŽŶŶĞĐƚŝŶŐ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ��ƚŚĞƌŶĞƚ͘

O P E R A T O R’ S  M A N U A L  F O R  L S  S E  R I E S 

BOSSLASER - Page |�ϭϮ

ZƵŶŶŝŶŐ�^ƚĂƚƵƐ͗�dŽ�ĚŝƐƉůĂǇ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ�ŵĂĐŚŝŶĞ͕�ƐƵĐŚ�ĂƐ�/ĚůĞ͕�ZƵŶ͕�

WĂƵƐĞ͕�&ŝŶŝƐŚ͕�ĞƚĐ͖͘

ZƵŶŶŝŶŐ�WƌŽŐƌĞƐƐ��Ăƌ͗�dŽ�ĚŝƐƉůĂǇ�ƚŚĞ�ƉƌŽŐƌĞƐƐ�ďĂƌ�ŽĨ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƌƵŶŶŝŶŐ�ĨŝůĞ͖

&ŝŐƵƌĞ�ϳ͘�^ĐƌĞĞŶ�ĚŝƐƉůĂǇ�ƵƉŽŶ�ƉŽǁĞƌŝŶŐ�ƵƉ͘



tŚĞŶ�ǁŽƌŬ�ŝƐ�/ĚůĞ�Žƌ�ĨŝŶŝƐŚĞĚ͕�Ăůů�ŬĞǇƐ�ĐĂŶ�ďĞ�ƉƵƐŚĞĚ͕�ƵƐĞƌƐ�ĐĂŶ�ƐĞůĞĐƚ�Ă�ĨŝůĞ�ƚŽ�
ƌƵŶ͕�ƐĞƚ�ƐŽŵĞ�ƉĂƌĂŵĞƚĞƌƐ͕�ƉƌĞǀŝĞǁ�ƚŽ�Ă�ƐĞůĞĐƚ�ĨŝůĞ�ĞƚĐ͘��Ƶƚ͕�ǁŚĞŶ�ǁŽƌŬ�ŝƐ�
ƌƵŶŶŝŶŐ�Žƌ�ƉĂƵƐĞĚ͕�ƐŽŵĞ�ŬĞǇƐ�ĚŽŶ͛ƚ�ƌĞƐƉŽŶĚ�ǁŚĞŶ�ƚŚĞǇ�ĂƌĞ�ƉƵƐŚĞĚ͘�

^ƉĞĞĚ�ŬĞǇ�

WƵƐŚ�ƚŚĞ�͞^ƉĞĞĚ͟�ŬĞǇ�ǁŚĞŶ�ƚŚĞ�ƐĐƌĞĞŶ�ŝƐ�ŽŶ�ƚŚĞ�ŵĂŝŶ�ŝŶƚĞƌĨĂĐĞ͕�ĂƐ�ƐŚŽǁŶ�ŝŶ�&ŝŐƵƌĞ�ϴ�

6SHHG˖ PP�V

0RGLILHG�SUHVV�(QWHU

���

DĂǆͬDŝŶ�ƉŽǁĞƌ�ŬĞǇƐ�

WƵƐŚ� ƚŚĞ� ͞DĂǆ� WŽǁĞƌ͟� Žƌ� ƚŚĞ� ͞DŝŶ� WŽǁĞƌ͟� ŬĞǇƐ� ǁŚĞŶ� ƚŚĞ�ƐĐƌĞĞŶ�ŝƐ�ŽŶ� ƚŚĞ� 
ŵĂŝŶ� ŝŶƚĞƌĨĂĐĞ͕�ƐŚŽǁŶ�ŝŶ�&ŝŐƵƌĞ�ϵĂͲď

�

0RGLILHG�SUHVV�(QWHU

�

0D[3RZHU��

0D[3RZHU��

����
����

3UHVV�=�8�PRYH�LWHP
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&ŝŐƵƌĞ�ϴ͘��ŝƐƉůĂǇ�ƐĐƌĞĞŶ�ĨŽƌ�^ƉĞĞĚ�ŬĞǇ͘

WƵƐŚ�ƚŚĞ�͞yнͬͲ͞�<ĞǇƐ�ƚŽ�ŵŽǀĞ�ƚŚĞ�ĐƵƌƐŽƌ� ŝŶ� ƚŚĞ�ŶƵŵĞƌĂů�ĂƌĞĂ͕�ĂŶĚ�ƉƵƐŚ�ƚŚĞ�͞z 
нͬͲ͟�ŬĞǇƐ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�ǀĂůƵĞ͕� ƚŚĞŶ�ƉƵƐŚ�ƚŚĞ�͞�ŶƚĞƌ͟�ŬĞǇ�ƚŽ�ƐĂǀĞ�ƚŚĞ�ĐŚĂŶŐĞ͕�ƉƵƐŚ� 
ƚŚĞ�͞�ƐĐ͟�ŬĞǇ�ƚŽ�ŝŶǀĂůŝĚĂƚĞ�ƚŚĞ�ĐŚĂŶŐĞ͘�

&ŝŐƵƌĞ�ϵĂ͘�DĂǆ�ƉŽǁĞƌ�ĚŝƐƉůĂǇ�ƐĐƌĞĞŶ͘



�

0RGLILHG�SUHVV�(QWHU

�

0LQ3RZHU��

0LQ3RZHU��

����
����

3UHVV�=�8�PRYH�LWHP

^Ğƚ�ƚŚĞ�ůĂǇĞƌ�ƉĂƌĂŵĞƚĞƌƐ�

�ĨƚĞƌ�ƐĞůĞĐƚŝŶŐ�Ă�ĨŝůĞ�ƚŽ�ƉƌĞǀŝĞǁ�ŽŶ�ƚŚĞ�ŵĂŝŶ�ŝŶƚĞƌĨĂĐĞ͕�ƵƐĞƌ�ĐĂŶ�ƉƵƐŚ�͞�ŶƚĞƌ͟�ŬĞǇ�ƚŽ�ůĞƚ�ƚŚĞ� 
ĐƵƌƐŽƌ�ŵŽǀĞ�ƚŽ�ƚŚĞ�ĨŝƌƐƚ�ůĂǇĞƌ͕�ƚŚĞŶ�͞zнͬͲ͟�<ĞǇƐ�ĐĂŶ�ďĞ�ƉƵƐŚĞĚ�ƚŽ�ƐĞůĞĐƚ�ƚŚĞ�ŝŶƚĞŶƚ�ůĂǇĞƌ͕�ŽŶ� 
ƚŚĂƚ�ƚŝŵĞ͕�ƵƐĞƌ�ĐĂŶ�ƉƵƐŚ�͞�ŶƚĞƌ͟�ŬĞǇ�ƚŽ�ĐŚĞĐŬ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ůĂǇĞƌ͛Ɛ�ƉĂƌĂŵĞƚĞƌƐ͕�ŝůůƵƐƚƌĂƚĞĚ�ŝŶ� 
&ŝŐƵƌĞ�ϭϬ

��
��

��

0D[3RZHU�˖ �

0RGLILHG�SUHVV�(QWHU

����
0D[3RZHU�˖

3UHVV�=�8�PRYH�LWHP

�����

/D\HU�˖

0LQ3RZHU�˖ �����
0LQ3RZHU�˖ �����

6SHHG˖ PP�V���
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&ŝŐƵƌĞ�ϵď͘�DŝŶ�ƉŽǁĞƌ�ĚŝƐƉůĂǇ�ƐĐƌĞĞŶ͘

tŚĞŶ�͞�ͬh͟�ŬĞǇ� ŝƐ�ƉƵƐŚĞĚ͕� ƚŚĞ�ŐƌĞĞŶ�ďůŽĐŬ�ĐĂŶ�ŵŽǀĞ�ƵƉ�ĂŶĚ�ĚŽǁŶ� ƚŽ� 
ĚĞŶŽƚĞ�ƚŚĞ�ĐŚĂŶŐŝŶŐ�ŝƚĞŵ͕�ƚŚĞŶ�͞zнͬͲ͟�ŬĞǇƐ�ĂŶĚ�͞yнͬͲ͟�ŬĞǇƐ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ĐŚĂŶŐĞ� 
ƚŚĞ�ǀĂůƵĞ͘�

&ŝŐƵƌĞ�ϭϬ͘�>ĂǇĞƌ�ƉĂƌĂŵĞƚĞƌƐ�ĂƐ�ƐĞĞŶ�ŽŶ�ŵĂŝŶ�ŝŶƚĞƌĨĂĐĞ͘



hƐĞƌ�ĐĂŶ�ƉƵƐŚ�͞�ͬh͟�<ĞǇƐ�ƚŽ�ŵŽǀĞ�ƚŚĞ�ŐƌĞĞŶ�ďůŽĐŬ�ŽŶ�ƚŚĞ�ŝŶƚĞŶƚ�ƉĂƌĂŵĞƚĞƌ͕�ƚŚĞŶ� 
ǇŽƵ�ĐŽƵůĚ�ĐŚĂŶŐĞ�ƚŚĞ�ƉĂƌĂŵĞƚĞƌ�ŝĨ�ŶĞĞĚĞĚ͘�͞K<͟�ƚŽ�ǀĂůŝĚĂƚĞ�ƚŚĞ�ĐŚĂŶŐĞ͕�ĂŶĚ�͞�ƐĐ͟�ƚŽ� 
ŝŶǀĂůŝĚĂƚĞ�ƚŚĞ�ĐŚĂŶŐĞ͘�

�ͬh�<ĞǇ�

dŚĞ� �ͬh� ŬĞǇ�ĐĂŶ� ďĞ� ƉƌĞƐƐĞĚ� ǁŚĞŶ� ƚŚĞ� ƐǇƐƚĞŵ� ŝƐ� ŝĚůĞ� Žƌ� ƚŚĞ� ǁŽƌŬ� ŝƐ�ĨŝŶŝƐŚĞĚ͘� 
KŶ�ƉƌĞƐƐŝŶŐ�ƚŚŝƐ�ŬĞǇ͕�ŝƚ�ǁŝůů�ƐŚŽǁ�ƐŽŵĞ�ĞŶƚƌŝĞƐ�ŝŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŝŶƚĞƌĨĂĐĞ�;ƐŚŽǁŶ� 
ŝŶ�&ŝŐƵƌĞ�ϭϭͿ͗�

U  move

Axis reset+

Manual Set+

Laser Set+

Origin set+

Set Fact Para

Def Fact Para

Auto Focus

Language+

IP setup+

Diagnoses+

Screen Origin+

Z  move

O P E R A T O R’ S  M A N U A L  F O R  L S  S E  R I E S 
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&ŝŐƵƌĞ�ϭϭ͘��ͬh�ŝŶƚĞƌĨĂĐĞ�ĚŝƐƉůĂǇ͘

WƵƐŚ�͞zнͬͲ͟�ŬĞǇƐ�ƚŽ�ŵŽǀĞ�ƚŚĞ�ŐƌĞĞŶ�ďůŽĐŬ�ƚŽ�ƚŚĞ�ĂŶƚŝĐŝƉĂŶƚ�ŝƚĞŵ͕�ĂŶĚ� 
ƚŚĞŶ�ƉƵƐŚ�ƚŚĞ�͞�ŶƚĞƌ͟�ŬĞǇ�ƚŽ�ĚŝƐƉůĂǇ�ƚŚĞ�ƐƵď�ŵĞŶƵ͘�

��ŵŽǀĞ͗�tŚĞŶ�ŝƚ�ŝƐ�ŚŝŐŚůŝŐƚĞĚ�ŽŶ�͞��DŽǀĞ͟�ŝƚĞŵ͕�͞yнͬͲ͟�ŬĞǇƐ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ŵŽǀĞ�ƚŚĞ�ǌ�ĂǆĞƐ͘� 
h�ŵŽǀĞ͗�tŚĞŶ�ƚŚĞ�ŐƌĞĞŶ�ďůŽĐŬ�ŝƐ�ŽŶ�͞h�DŽǀĞ͟�ŝƚĞŵ͕�͞yнͬͲ͟�ŬĞǇƐ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ŵŽǀĞ�ƚŚĞ�Ƶ�ĂǆĞƐ͘�



X axis reset

Y axis reset

Z axis reset

U axis reset

XY axis reset

PDQXDO˖ PP

0RGLILHG�SUHVV�(QWHU

���

0RGH�

3UHVV�=�8�PRYH�LWHP

FRQWLQXH
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�ǆŝƐ�ƌĞƐĞƚн�

tŚĞŶ�ƚŚĞ�ŐƌĞĞŶ�ďůŽĐŬ�ŝƐ�ŽŶ�ƚŚŝƐ�ŝƚĞŵ͕�ƉƵƐŚ�ƚŚĞ�͞�ŶƚĞƌ͟�ŬĞǇ�ƚŽ�ƐŚŽǁ�ĂƐ�ďĞůŽǁ�ŝŶ�&ŝŐƵƌĞ�ϭ2͗�

&ŝŐƵƌĞ�ϭ2͘��ǆŝƐ�ƌĞƐĞƚ�ĚŝƐƉůĂǇ͘

WƵƐŚ�ƚŚĞ�͞zнͬͲ͞�<ĞǇƐ�ƚŽ�ŵŽǀĞ�ƚŚĞ�ĐƵƌƐŽƌ�ƚŽ�ŽŶĞ�ŽĨ�ƚŚĞ�ĞŶƚƌǇ͕�ƚŚĞŶ�ƉƵƐŚ� 
͞�ŶƚĞƌ͟�ŬĞǇ�ƚŽ�ƌĞƐƚĂƌƚ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ĂǆŝƐ͕�ƚŚĞ�ƐĐƌĞĞŶ�ǁŝůů�ƐŚŽǁ�ƐŽŵĞ�ŝŶĨŽƌŵĂƚŝŽŶ� 
ǁŚĞŶ�ƌĞƐĞƚƚŝŶŐ͘�

DĂŶƵĂů�ƐĞƚн�

tŚĞŶ�ƚŚĞ�ŐƌĞĞŶ�ďůŽĐŬ�ŝƐ�ŽŶ�ƚŚŝƐ�ŝƚĞŵ͕�ƉƵƐŚ�ƚŚĞ�͞�ŶƚĞƌ͟�ŬĞǇ�ƚŽ�ƐŚŽǁ�ĂƐ�ďĞůŽǁ�ŝŶ�&ŝŐƵƌĞ�ϭϯ͗�

&ŝŐƵƌĞ�ϭϯ͘�DĂŶƵĂů�ƐĞƚ�ĚŝƐƉůĂǇ�ƐĐƌĞĞŶ�;:ŽŐ�ƐĞƚͿ͘

WƵƐŚ� ͞ �ͬh͟� ŬĞǇ� ƚŽ� ŵŽǀĞ� ƚŚĞ� ŐƌĞĞŶ� ďůŽĐŬ͕� ĂŶĚ� ǁŚĞŶ� ƚŚĞ� ŐƌĞĞŶ� ďůŽĐŬ� ŝƐ� ŽŶ� ƚŚĞ� 
͞DŽĚĞ͟� ŝƚĞŵ͕� ƉƵƐŚ� ͞yнͲ͞� ŬĞǇƐ� ƚŽ� ƐĞůĞĐƚ� ƚŚĞ� ĂŶƚŝĐŝƉĂŶƚ� ǀĂůƵĞ͕� ͞�ŽŶƚŝŶƵĞ͟� Žƌ� 
͞DĂŶƵĂů͘͟�tŚĞŶ�͞�ŽŶƚŝŶƵĞ͟�� ŝƚĞŵ�ŝƐ�ƐĞůĞĐƚĞĚ͕��ƚŚĞŶ�ƚŚĞ�͞DĂŶƵĂů͟�ŝƚĞŵ�ŝƐ�ŶŽƚ�ǀĂůŝĚ͕� 
ŽŶ�ƚŚĂƚ�ƚŝŵĞ͕�ƉƵƐŚ�ƚŚĞ�ĚŝƌĞĐƚŝŽŶ�ŬĞǇƐ�ƚŽ�ŵŽǀĞ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ĂǆĞƐ͕�ĂŶĚ�ǁŚĞŶ�ƚŚĞ� 
ƉƵƐŚĞĚ� ŬĞǇ� ŝƐ� ůŽŽƐĞĚ͕� ƚŚĞŶ� ƚŚĞ� ĐŽƌƌĞƐƉŽŶĚŝŶŐ� ĂǆĞƐ� ǁŝůů� ĨŝŶŝƐŚ� ŵŽǀŝŶŐ͘� tŚĞŶ� ƚŚĞ� 
DŽĚĞ�ŝƚĞŵ�ŝƐ�͞ŵĂŶƵĂů͕͟�ƚŚĞŶ�ƉƵƐŚŝŶŐ�ƚŚĞ�ĚŝƌĞĐƚŝŽŶ�ŬĞǇ�ŽŶĞ�ƚŝŵĞ͕�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ� 
ĂǆĞƐ�ǁŝůů�ŵŽǀĞ�Ă�ĨŝǆĞĚ�ůĞŶŐƚŚ͕�ƵŶůĞƐƐ�ƚŚĞ�ƐĐŽƉĞ�ŝƐ�ŽǀĞƌƐƚĞƉƉĞĚ͘�



>ĂƐĞƌ�ƐĞƚн�

tŚĞŶ�ƚŚĞ�ŐƌĞĞŶ�ďůŽĐŬ�ŝƐ�ŽŶ�ƚŚŝƐ�ŝƚĞŵ͕�ƉƵƐŚ�ƚŚĞ�͞�ŶƚĞƌ͟�ŬĞǇ�ƚŽ�ƐŚŽǁ�ĂƐ�ďĞůŽǁ�ŝŶ�&ŝŐƵƌĞ�ϭϰ͗�

/DVHU�6HW˖ PV

0RGLILHG�SUHVV�(QWHU

��

0RGH˖

3UHVV�=�8�PRYH�LWHP

FRQWLQXH

KƌŝŐŝŶ�ƐĞƚн�

tŚĞŶ�ƚŚĞ�ŐƌĞĞŶ�ďůŽĐŬ�ŝƐ�ŽŶ�ƚŚŝƐ�ŝƚĞŵ͕�ƉƵƐŚ�ƚŚĞ�͞�ŶƚĞƌ͟�ŬĞǇ�ƚŽ�ƐŚŽǁ�ĂƐ�ďĞůŽǁ�ŝŶ�&ŝŐƵƌĞ�ϭϱ͗�

0RGLILHG�SUHVV�(QWHU
3UHVV�=�8�PRYH�LWHP

�

Origin enable1 Origin enable3

Origin enable2 Origin enable4

6HW�RULJLQ˖

1H[W�RULJLQ˖ �

Muti origin enable
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&ŝŐƵƌĞ�ϭϰ͘�>ĂƐĞƌ�ƐĞƚ�ĚŝƐƉůĂǇ�ƐĐƌĞĞŶ͘

WƵƐŚ� ͞ �ͬh͟� ŬĞǇ� ƚŽ� ŵŽǀĞ� ƚŚĞ� ŐƌĞĞŶ� ďůŽĐŬ͕� ĂŶĚ� ǁŚĞŶ� ƚŚĞ� ŐƌĞĞŶ� ďůŽĐŬ� ŝƐ� ŽŶ� ƚŚĞ� 
͞DŽĚĞ͟� ŝƚĞŵ͕� ƉƵƐŚ� ͞yнͲ͞� ŬĞǇƐ� ƚŽ� ƐĞůĞĐƚ� ƚŚĞ� ĂŶƚŝĐŝƉĂŶƚ� ǀĂůƵĞ͕� ͞�ŽŶƚŝŶƵĞ͟� Žƌ� 
͞DĂŶƵĂů͘͟�tŚĞŶ�͞�ŽŶƚŝŶƵĞ͟�� ŝƚĞŵ�ŝƐ�ƐĞůĞĐƚĞĚ͕��ƚŚĞŶ�ƚŚĞ�͞>ĂƐĞƌ�^Ğƚ͟�ŝƚĞŵ�ŝƐ�ŶŽƚ�ǀĂůŝĚ͕� 
ŽŶ�ƚŚĂƚ�ƚŝŵĞ͕�ƉƵƐŚ�ƚŚĞ�>ĂƐĞƌ�ŬĞǇ�ƚŽ�ƐƉůĂƐŚ�ƚŚĞ�ĞŶĂďůĞĚ�ůĂƐĞƌƐ͕�ĂŶĚ�ǁŚĞŶ�>ĂƐĞƌ�ŬĞǇ�ŝƐ� 
ůŽŽƐĞĚ͕�ƚŚĞŶ�ƚŚĞ�ůĂƐĞƌƐ�ǁŝůů�ĨŝŶŝƐŚ�ƐƉůĂƐŚŝŶŐ͘�tŚĞŶ�ƚŚĞ�DŽĚĞ�ŝƚĞŵ�ŝƐ�͞ŵĂŶƵĂů͕͟�ƚŚĞŶ� 
ƉƵƐŚŝŶŐ�ƚŚĞ�>ĂƐĞƌ�ŬĞǇ�ŽŶĞ�ƚŝŵĞ͕�ƚŚĞ�ĞŶĂďůĞĚ�ůĂƐĞƌƐ�ǁŝůů�ƐƉůĂƐŚ�Ă�ĨŝǆĞĚ�ƚŝŵĞ͘�

&ŝŐƵƌĞ�ϭϱ͘�KƌŝŐŝŶ�ƐĞƚ�ĚŝƐƉůĂǇ�ƐĐƌĞĞŶ͘



WƵƐŚ�͞�ͬh͟�ŬĞǇ� ƚŽ�ŵŽǀĞ�ƚŚĞ�ŐƌĞĞŶ�ďůŽĐŬ� ƚŽ� ƚŚĞ�ĂŶƚŝĐŝƉĂŶƚ� ŝƚĞŵ͕�ĂŶĚ�ǁŚĞŶ�ƚŚĞ�
ŐƌĞĞŶ� ďůŽĐŬ� ŝƐ� ŽŶ� ͞ĞŶĂďůĞ͟� ŝƚĞŵƐ͕� ƉƵƐŚ� ͞�ŶƚĞƌ͟� ŬĞǇ� ƚŽ� ĞŶĂďůĞ� Žƌ� ĚŝƐĂďůĞ� ƚŚĞ� ŝƚĞŵ͕�
ǁŚĞŶ�ĞŶĂďůĞĚ͕�ƚŚĞ�ƐŵĂůů�ĚŝĂŵŽŶĚƐ�ŝƐ�ŐƌĞĞŶ͕�ĂŶĚ�ǁŚĞŶ�ĚŝƐĂďůĞĚ͕�ƚŚĞ�ƐŵĂůů�ĚŝĂŵŽŶĚƐ�
ŝƐ�ŐƌĞǇ͘�tŚĞŶ�ƚŚĞ�ŐƌĞĞŶ�ďůŽĐŬ�ŝƐ�ŽŶ�ƚŚĞ�͞^Ğƚ�ŽƌŝŐŝŶ͟�ŝƚĞŵ�Žƌ�ƚŚĞ�͞EĞǆƚ�ŽƌŝŐŝŶ͟�ŝƚĞŵ͕�
ƉƵƐŚ�ƚŚĞ�͞yнͲ͞�ŬĞǇƐ�ƚŽ�ƐĞůĞĐƚ�ƚŚĞ�ǀĂůƵĞ͘�

WĂǇ�ĂƚƚĞŶƚŝŽŶ�ƚŽ�ŝĨ�ǁŚĞŶ�ƚŚĞ�ŐƌĞĞŶ�ďůŽĐŬ�ŝƐ�ŽŶ�ƚŚĞ�͞^Ğƚ�ŽƌŝŐŝŶ͟�ŝƚĞŵ͕�ƉƵƐŚ�ƚŚĞ�͞y
нͲ͞�ŬĞǇƐ�ƚŽ�ƐĞůĞĐƚ�Ă�ǀĂůƵĞ͕�ƚŚĞŶ͕�͞�ŶƚĞƌ͟�ŬĞǇ�ŵƵƐƚ�ďĞ�ƉƵƐŚĞĚ�ƚŽ�ǀĂůŝĚ�ƚŚĞ�ĐŚĂŶŐĞ͕�Žƌ͕�
ƚŚĞ�ĐŚĂŶŐĞ�ŝƐ�ŝŶǀĂůŝĚ͘�

�ĂĐŚ�ŝƚĞŵ�ŝŶƚƌŽĚƵĐĞĚ�ĂƐ�ďĞůŽǁ͗�

¾ DƵůƚŝƉůĞ�KƌŝŐŝŶƐ��ŶĂďůĞ͗�͞zĞƐ͟�Žƌ�͞EŽ͟�ĐĂŶ�ďĞ�ƐĞůĞĐƚĞĚ͘�/Ĩ�ǇŽƵ�ƐĞůĞĐƚ�͞EŽ͕͟�ƚŚĞ

ƐǇƐƚĞŵ�ǁŝůů�ƵƐĞ�ƚŚĞ�ƐŝŶŐůĞͲŽƌŝŐŝŶ�ůŽŐŝĐ͘�zŽƵ�ĐĂŶ�ƉƌĞƐƐ�ƚŚĞ�͞KƌŝŐŝŶ͟�ŬĞǇ�ĂŶĚ�ƐĞƚ
ƚŚĞ� ŽƌŝŐŝŶ͕� ĂŶĚ� ŽŶůǇ� ƚŚŝƐ� ŽƌŝŐŝŶ� ĐĂŶ� ďĞĐŽŵĞ� ǀĂůŝĚ͘� /Ĩ� ǇŽƵ� ƐĞůĞĐƚ� ͞zĞƐ͕͟� ƚŚĞ
ƐǇƐƚĞŵ� ǁŝůů� ƵƐĞ� ƚŚĞ� ŵƵůƚŝƉůĞͲ� ŽƌŝŐŝŶ� ůŽŐŝĐ� ĂŶĚ� ƚŚĞ� ͞KƌŝŐŝŶ͟� ŬĞǇ� ŽŶ� ƚŚĞ
ŬĞǇďŽĂƌĚ�ďĞĐŽŵĞ�ŝŶǀĂůŝĚ͘�/Ŷ�ƐƵĐŚ�Ă�ĐĂƐĞ͕�ƚŚĞ�ƉĂƌĂŵĞƚĞƌ�ŽĨ�ĞĂĐŚ�ŽƌŝŐŝŶ�ŵƵƐƚ
ďĞ�ƐĞƚ�ŝŶ�ƚŚĞ�ŵĞŶƵ�ĂƐ�ĨŽůůŽǁƐ͘

¾ KƌŝŐŝŶ��ŶĂďůĞ�ϭͬϮͬϯͬϰ͗� ĂĨƚĞƌ� ƚŚĞ�ŵƵůƚŝƉůĞͲŽƌŝŐŝŶ� ůŽŐŝĐ� ŝƐ� ĞŶĂďůĞĚ͕
ƚŚĞ�ĨŽƵƌ�ŽƌŝŐŝŶƐ�ĐĂŶ�ŝŶĚĞƉĞŶĚĞŶƚůǇ�ďĞ�ƉƌŽŚŝďŝƚĞĚ�ĂŶĚ�ĞŶĂďůĞĚ͘

¾ ^Ğƚ�KƌŝŐŝŶ� ϭͬϮͬϯͬϰ͗� ĂĨƚĞƌ� ƚŚĞ�ŵƵůƚŝƉůĞͲ� ŽƌŝŐŝŶ� ůŽŐŝĐ� ŝƐ� ĞŶĂďůĞĚ͕� ǇŽƵ� ĐĂŶ� ƐƚŽƉ
ƚŚĞ�ĐƵƌƐŽƌ�Ăƚ�͞^Ğƚ�ĂƐ�KƌŝŐŝŶ�ϭͬϮͬϯͬϰ͘͟�WƌĞƐƐ�ƚŚĞ�͞�ŶƚĞƌ͟�ŬĞǇ�ŽŶ�ƚŚĞ�ŬĞǇďŽĂƌĚ
ĂŶĚ�ƚŚĞ�ƐǇƐƚĞŵ�ǁŝůů�ƚĂŬĞ�ƚŚĞ�ĐŽŽƌĚŝŶĂƚĞ�ĨŝŐƵƌĞƐ�ŽĨ�ĐƵƌƌĞŶƚ�yͬz�ĂǆůĞƐ�ĂƐ�ƚŚĞ
ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ŽŶĞƐ�ƚŽ�ƚŚĞ�ŽƌŝŐŝŶ�ϭͬϮͬϯͬϰ͘

¾ EĞǆƚ�KƌŝŐŝŶ͗�ƚŚĞƌĞ�ĂƌĞ�ƐƵĐŚ�ĨŝǀĞ�ĚŝŐŝƚƐ�ĂƐ�ϬΕϰ�ĨŽƌ�ŽƉƚŝŽŶ͕�ǁŚŝĐŚ�ĂƌĞ�ƚŚĞ�ŽƌŝŐŝŶƐ
ƚŽ��ďĞ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ŶĞǆƚ�ĨŝŐƵƌĞ͘�KƌŝŐŝŶ�Ϭ�ŵĞĂŶƐ�ƚŚĞ�ŽƌŝŐŝŶ�ƐĞƚ�ďǇ�ƚŚĞ�͞KƌŝŐŝŶ͟
ŬĞǇ�ŽŶ� �ƚŚĞ�ƉĂŶĞů� ŝŶ�ƚŚĞ�ƐŝŶŐůĞͲ�ŽƌŝŐŝŶ� ůŽŐŝĐ͘�ϭΕϰ�ŵĞĂŶƐ�ƚŚĞ�ƐĞƌŝĂů�ŶƵŵďĞƌ�ŽĨ
ƚŚĞ�ŽƌŝŐŝŶƐ� ŝŶ� � ƚŚĞ�ŵƵůƚŝƉůĞͲ�ŽƌŝŐŝŶ� ůŽŐŝĐ͘�EĞǆƚ�ŽƌŝŐŝŶ� ĐĂŶ�ďĞ�ŵŽĚŝĨŝĞĚ� ƚŽ�ĂŶǇ
ŽŶĞ�ŽĨ�ŽƌŝŐŝŶ�ϭΕϰ͕�ƐŽ�ĂƐ�ƚŽ�ĐŽŶƚƌŽů�ƚŚĞ�ƐƚĂƌƚ�ůŽĐĂƚŝŽŶ�ŽĨ�ŶĞǆƚ�ǁŽƌŬ�;ƚŚĞ�ƉƌĞŵŝƐĞ
ŝƐ�ƚŚĂƚ�ƚŚĞ�ŽƌŝŐŝŶ�ŝƐ�ĞŶĂďůĞĚͿ͕�ďƵƚ�ŝƚ�ĐĂŶ͛ƚ�ďĞ�ŵŽĚŝĨŝĞĚ�ƚŽ�ŽƌŝŐŝŶ�Ϭ͘
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�ƵƚŽ�&ŽĐƵƐ�
tŚĞŶ� ƚŚĞ� ĐƵƌƐŽƌ� ƐƚŽƉƐ� Ăƚ� ͞ �ƵƚŽ� &ŽĐƵƐ͕͟� ƉƌĞƐƐ� ƚŚĞ� �ŶƚĞƌ� ŬĞǇ� ƚŽ� ƐĞĂƌĐŚ� ĨŽƌ� ƚŚĞ� 

ĨŽĐƵƐ� ;tŚĞŶ� ƚŚĞƌĞ� ŝƐ� ǌ� ĂǆĞƐ͕� ĂŶĚ� ƚŚĞ� ǌ� ĂǆĞƐ� ƌĞƐĞƚ� ĨƵŶĐƚŝŽŶ� ŝƐ� ĞŶĂďůĞĚ͕� ƚŚĞ� ĂƵƚŽ� 
ĨŽĐƵƐŝŶŐ�ŝƐ�ǀĂůŝĚͿ͖�ƉƌĞƐƐ�ƚŚĞ��ƐĐ�ŬĞǇ�ƚŽ�ƌĞƚƵƌŶ�ƚŚĞ�ƉƌŝŽƌ�ŵĞŶƵ͘�

>ĂŶŐƵĂŐĞ�

dŚĞ�ŝƚĞŵ�͞>ĂŶŐƵĂŐĞ͟�ŚĞůƉƐ�ǇŽƵ�ƚŽ�ƐĞůĞĐƚ�Ă�ĂƉƉƌŽƉƌŝĂƚĞ�ůĂŶŐƵĞ�ǁŚŝĐŚ�ŝƐ�ĚŝƐƉůĂǇĞĚ�ŽŶ� 
ƚŚĞ�ƉĂŶĞ�;ŝůůƵƐƚƌĂƚĞĚ�ŝŶ�&ŝŐƵƌĞ�ϭϲͿ͗�
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Tradition

English

Simplify

/W�^ĞƚƵƉ�

tŚĞŶ�ƚŚĞ�ŐƌĞĞŶ�ďůŽĐŬ�ŝƐ�ŽŶ�ƚŚŝƐ�ŝƚĞŵ͕�ƉƵƐŚ�ƚŚĞ�͞�ŶƚĞƌ͟�ŬĞǇ�ƚŽ�ƐŚŽǁ�ĂƐ�ďĞůŽǁ�ŝŶ�&ŝŐƵƌĞ�ϭϳ͗�

,3�DGGUHVV�

���

*DWHZD\�

��������������������������������������������� ���

��� ���������������������������������������������� ���

3UHVV�=�8�PRYH�LWHP
0RGLILHG�SUHVV�(QWHU

&ŝŐƵƌĞ�ϭϲ͘�>ĂŶŐƵĂŐĞ�ŽƉƚŝŽŶƐ�ĚŝƐƉůĂǇ�ƐĐƌĞĞŶ͘

&ŝŐƵƌĞ�ϭϳ͘�/W�^ĞƚƵƉ�ĚŝƐƉůĂǇ�ƐĐƌĞĞŶ͘

WƵƐŚ� ͞ �ͬh͟� ŬĞǇ� ƚŽ� ŵŽǀĞ� ƚŚĞ� ĐŚĂŶŐŝŶŐ� ŝƚĞŵ͕� ƚŚĞŶ� ƉƵƐŚ� ͞ yнͬͲ͟� ŬĞǇƐ� ĂŶĚ� ͞ zнͬͲ͟� 
ŬĞǇƐ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�ǀĂůƵĞ͕�ǁŚĞŶ�Ăůů�ƚŚĞ�/W�ǀĂůƵĞ�ĂŶĚ�ƚŚĞ�'ĂƚĞǁĂǇ�ǀĂůƵĞ�ĂƌĞ�ĐŚĂŶŐĞĚ͕� 
ƉƵƐŚ�͞�ŶƚĞƌ͟�ŬĞǇ�ƚŽ�ǀĂůŝĚĂƚĞ�ƚŚĞ�ĐŚĂŶŐĞ͕�Žƌ�͞�ƐĐ͟�ŬĞǇ�ƚŽ�ŝŶǀĂůŝĚĂƚĞ�ƚŚĞ�ĐŚĂŶŐĞ͘�



&ŝůĞ�<ĞǇ�

DĞŵŽƌǇ�&ŝůĞ�

KŶ�ƚŚĞ�ŵĂŝŶ�ŝŶƚĞƌĨĂĐĞ͕�ŝĨ�͞&ŝůĞ͟�ŬĞǇ�ŝƐ�ƉƌĞƐƐĞĚ͕�ŝƚ�ǁŝůů�ƐŚŽǁ�ĂƐ�ďĞůŽǁ�ŝŶ�&ŝŐƵƌĞ�2Ϭ͗�

)LOH˖

6SHHG˖

0D[3RZ˖

01

300mm/s

30.0%/30.0%

;˖

<˖
=˖

150.2

153.5

3000

PP
PP

PP

��
��
��

)LOH˖ &RXQW˖

Udisk+

Other+

Run

Track

Work time

Clear count

Delete

Copy to udisk

Read mem file

 Idle 00.00.00 Count: 99  X:  180.5 mm Y:  235.6 mm  connect

z ZĞĂĚ�ŵĞŵ�ĨŝůĞ͗�ƌĞĂĚ�ƚŚĞ�ŵĞŵŽƌǇ�ĨŝůĞ�ůŝƐƚ͖
z hĚŝƐŬ͗�ƌĞĂĚ�ƚŚĞ�h�ĚŝƐŬ�ĨŝůĞ�ůŝƐƚ͖

z KƚŚĞƌ͗�DŽƌĞ�ŽƉĞƌĂƚŝŽŶƐ�ŽĨ�ƚŚĞ�ŵĞŵŽƌǇ�ĨŝůĞƐ͖�;^ŚŽǁŶ�ŝŶ�&ŝŐƵƌĞ�2ϭͿ

z ZƵŶ͗�dŽ�ƌƵŶ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ĨŝůĞ͖

z dƌĂĐŬ͗�dŽ�ƚƌĂĐŬ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ĨŝůĞ͕�ĂŶĚ�ƚŚĞ�ƚƌĂĐŬ�ŵŽĚĞ�ŝƐ�ŽƉƚŝŽŶĂů͖

z tŽƌŬ�ƚŝŵĞ͗�dŽ�ĨŽƌĞĐĂƐƚ�ƚŚĞ�ƌƵŶŶŝŶŐ�ƚŝŵĞ�ŽĨ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ĨŝůĞ͕�ĂŶĚ�ƚŚĞ
ƚŝŵĞ�ŝƐ�ĂĐĐƵƌĂƚĞ�ƚŽ�ϭŵƐ͖

z �ůĞĂƌ�ĐŽƵŶƚ͗�dŽ�ĐůĞĂƌ�ƚŚĞ�ƌƵŶŶŝŶŐ�ƚŝŵĞƐ�ŽĨ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ĨŝůĞ͖
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&ŝŐƵƌĞ�2Ϭ͘�DĞŵŽƌǇ�ĨŝůĞ�ĚŝƐƉůĂǇ͘

tŚĞŶ�ƐŚŽǁŝŶŐ�ƚŚŝƐ�ŵĞŶƵ͕�ƚŚĞ�ƐǇƐƚĞŵ�ǁŽƵůĚ�ƌĞĂĚ�ƚŚĞ�ŵĞŵŽƌǇ�ĨŝůĞ�ĨŝƌƐƚůǇ͕�ƚŚĞ�ĨŝůĞ� 
ŶĂŵĞ� ĂŶĚ� ƚŚĞ� ǁŽƌŬ� ƚŝŵĞƐ� ǁŽƵůĚ� ďĞ� ůŝƐƚĞĚ� ŝŶ� ƚŚĞ� ĂƌĞĂ͕� ĂŶĚ� ƚŚĞ� ƐĞůĞĐƚĞĚ� ĨŝůĞ� ŝƐ� 
ƉƌĞǀŝĞǁĞĚ�ŝŶ�ƚŚĞ�ďŽƚƚŽŵ�ƌŝŐŚƚ�ĂƌĞĂ͘�͞zнͬͲ͟�ŬĞǇƐ�ĐŽƵůĚ�ďĞ�ƵƐĞĚ�ƚŽ�ŵŽǀĞ�ƚŚĞ�ĐƵƌƐŽƌ�ŽŶ� 
ƚŚĞ�ĨŝůĞ�ŶĂŵĞ�ůŝƐƚ͘�tŚĞŶ�ƚŚĞ�ĐƵƌƐŽƌ�ŝƐ�ŽŶ�Ă�ƚĂƌŐĞƚ�ĨŝůĞ�ŶĂŵĞ͕�ƉƌĞƐƐĞƐ�ƚŚĞ�͞�ŶƚĞƌ͟�ŬĞǇ͕� 
ƚŚĞ� ƐĞůĞĐƚĞĚ� ĨŝůĞ� ǁŝůů� ďĞ� ƉƌĞǀŝĞǁĞĚ� ŽŶ� ƚŚĞ� ŵĂŝŶ� ŝŶƚĞƌĨĂĐĞ͕� ĂŶĚ� ƚŚĞŶ� ŝĨ� ͞ �ƐĐ͟� ŬĞǇ� ŝƐ� 
ƉƵƐŚĞĚ͕�ƚŚĞ�ƉƌĞǀŝĞǁ�ǁŝůů�ĚŝƐĂƉƉĞĂƌ͘�

͞yнͬͲ͟� ŬĞǇƐ� ĐŽƵůĚ� ďĞ� ƵƐĞĚ� ƚŽ� ŵŽǀĞ� ƚŚĞ� ĐƵƌƐŽƌ� ůĞĨƚ�ĂŶĚ� ƌŝŐŚƚ͘� �ůů� ƚŚĞ� ŝƚĞŵ� 
ƐŚŽǁ� ĂƐ�ďĞůŽǁ͗�



z �ĞůĞƚĞ͗�dŽ�ĚĞůĞƚĞ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ĨŝůĞ�ŝŶ�ƚŚĞ�ŵĞŵŽƌǇ͖
z �ŽƉǇ�ƚŽ�hĚŝƐŬ͗�dŽ�ĐŽƉǇ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ĨŝůĞ�ƚŽ�hĚŝƐŬ͖

/Ĩ�ƚŚĞ�͞KƚŚĞƌ͟�ĞŶƚƌǇ�ŝƐ�ƉƌĞƐƐĞĚ͕�ƚŚĞ�ƐǇƐƚĞŵ�ǁŝůů�ƐŚŽǁ�ĂƐ�ďĞůŽǁ�ŝŶ�&ŝŐƵƌĞ�2ϭ͗�

��7RWDO˖

delete all file

Clear all count

Current work time

Clear

Format drastically

Format speedly

z �ƵƌƌĞŶƚ�ǁŽƌŬ�ƚŝŵĞ͗�dŽ�ĨŽƌĞĐĂƐƚ�ƚŚĞ�ƌƵŶŶŝŶŐ�ƚŝŵĞ�ŽĨ�ƚŚĞ�ĐƵƌƌĞŶƚ�ĨŝůĞ;ƚŚĞ
ĐƵƌƌĞŶƚ�ĨŝůĞ�EŽ͘�ŝƐ�ƐŚŽǁĞĚ�ŽŶ�ƚŚĞ�ŵĂŝŶ�ŝŶƚĞƌĨĂĐĞͿ͕�ĂŶĚ�ƚŚĞ�ƚŝŵĞ�ŝƐ�ĂĐĐƵƌĂƚĞ
ƚŽ�ϭŵƐ͘

z �ůĞĂƌ�Ăůů�ĐŽƵŶƚ͗�dŽ�ĐůĞĂƌ�ƚŚĞ�ƌƵŶŶŝŶŐ�ƚŝŵĞƐ�ŽĨ�ĞǀĞƌǇ�ĨŝůĞ�ŝŶ�ƚŚĞ�ŵĞŵŽƌǇ

z �ĞůĞƚĞ�Ăůů�ĨŝůĞ͗�dŽ�ĚĞůĞƚĞ�Ăůů�ŵĞŵŽƌǇ�ĨŝůĞƐ

z &ŽƌŵĂƚ�ƐƉĞĞĚŝůǇ͗�dŽ�ĨŽƌŵĂƚ�ŵĞŵŽƌǇ�ƐƉĞĞĚŝůǇ͕�ĂŶĚ�ƚŚĞŶ�Ăůů�ƚŚĞ�ĨŝůĞƐ�ŝŶ
ŵĞŵŽƌǇ ǁŝůů�ďĞ�ĚĞůĞƚĞĚ͘

z &ŽƌŵĂƚ�ĚƌĂƐƚŝĐĂůůǇ͗���ĨƵŶĐƚŝŽŶ�ƚŚĂƚ�ĨŽƌŵĂƚƐ�ŵĞŵŽƌǇ�ĚƌĂƐƚŝĐĂůůǇ
ĂŶĚ�ƚŚĞŶ�ĚĞůĞƚĞƐ�Ăůů�ĨŝůĞƐ�ŝŶ�ŵĞŵŽƌǇ͘

z dŽƚĂů͗�dŚĞ�ƚŽƚĂů�ƌƵŶŶŝŶŐ�ƚŝŵĞƐ�ŽĨ�Ăůů�ƚŚĞ�ĨŝůĞƐ͘

h��ŝƐŬ�&ŝůĞ�

/Ĩ�ƚŚĞ�͞hĚŝƐŬ͟�ĞŶƚƌǇ�ŝŶ�&ŝŐƵƌĞ�ϮϬ�ŝƐ�ƉƌĞƐƐĞĚ͕�ƚŚĞ�ƐǇƐƚĞŵ�ǁŝůů�ƐŚŽǁ�ĂƐ�&ŝŐƵƌĞ�Ϯ2͕� 
ĂŶĚ�ƚŚĞ�ŽƉĞƌĂƚŝŽŶ�ŵĞƚŚŽĚ�ŝƐ�Ăůů�ƚŚĞ�ƐĂŵĞ�ĂƐ�&ŝŐƵƌĞ�ϮϬ͘�
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&ŝŐƵƌĞ�Ϯϭ͘�ΗKƚŚĞƌΗ�ĨƵŶĐƚŝŽŶ�ĚŝƐƉůĂǇ�ƐĐƌĞĞŶ͘



��
��
��

)LOH�

Delete

Copy to memery

Read udisk

z ZĞĂĚ�hĚŝƐŬ͗�ZĞĂĚ�ƚŚĞ�ĨŝůĞ�ůŝƐƚ�ŝŶ�ƚŚĞ�hĚŝƐŬ͖

z �ŽƉǇ�ƚŽ�ŵĞŵŽƌǇ͗��ŽƉǇ�ƚŚĞ�ƚĂƌŐĞƚ�hĚŝƐŬ�ĨŝůĞ�ƚŽ�ƚŚĞ�ŵĞŵŽƌǇ͖

z �ĞůĞƚĞ͗��ĞůĞƚĞ�ƚŚĞ�ƐĞůĞĐƚĞĚ�hĚŝƐŬ�ĨŝůĞ͖
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&ŝŐƵƌĞ�Ϯ2�hĚŝƐŬ�ĚŝƐƉůĂǇ�ƐĐƌĞĞŶ͘
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How to Focus the Lens 
Focusing the lens must be re-done every time a new material thickness is placed on the 

working platform. The laser used highly focused energy to do its job, focusing becomes very 

Figure Ϯϯ͘��ŽŵƉŽŶĞŶƚƐ�ŽĨ�ƚŚĞ��
ůĂƐĞƌ�ŚĞĂĚ�ĂƐƐĞŵďůǇ͘

Using the Auto-Focus Option  
The auto-focus feature͕ standard on all >^ͬ,W /ŶĚƵƐƚƌŝĂů models that offer a Z-axis͕ is a fast and easy 
way to get the material in perfect focus.

Place material on the working area and press the Zͬh button on the >�� pad as shown ŽŶ�WĂŐĞ�ϴ� 
;>����ŽŶƚƌŽů�WĂŶĞůͿ. Make sure the ŶŽǌǌůĞ ŽĨ ƚŚĞ ůĞŶƐ ŚŽƵƐŝŶŐ is positioned above the material you 
wish to cut/engrave.

In this position͕�ƉƌĞƐƐ the �ͬh button,�ĐǇĐůĞ�ĚŽǁŶ�ƚŚĞ�ŵĞŶƵƐ�ƵŶƚŝů�ǇŽƵ�ƐĞĞ��ƵƚŽ�&ŽĐƵƐ͕�ƐĞůĞĐƚ�ŝƚ�ĂŶĚ 
the Z-axis will automatically travel up until ǇŽƵƌ�ŵĂƚĞƌŝĂů�ƚŽƵĐŚĞƐ�ƚŚĞ�ŶŽǌǌůĞ ŽĨ ƚŚĞ ůĞŶƐ ŚŽƵƐŝŶŐ, then 
back down to the perfect focĂů point. That’s it. Simple and fast. You are�now focused and ready to 
etch/cut.  

important, and fortunately, very easy. In Figure Ϯϯ, you can see 
the three components associated with correctly focusing the 
laser head. The focal guide, supplied with every laser, is placed 
upon the material used for the current job. The Z axis is moved 
by pressing the up or down arrow until the top of the focal 
guide lines up with the joint where the lens housing and 
bottom nozzle meet. That’s it. Your laser is now focused. 
That’s the science of focusing, now the art of focusing is 
simply adjusting in small increments up or down for different 
effects. As you get comfortable in the use of your laser these 
variables can be experimented with for all kinds of interesting 
results.   

ImpImportant! ortant! Always be careful when focusing thick material not 
to allow material to collide with the lens housing. This can cause 
serious damage to the laser machine.       
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The probe can be easily adjusted through the software to work with 2” lens or above.  

Figure Ϯϰ͘�&ŽĐƵƐŝŶŐ�ĚŝƐƉůĂǇ�ĨŽƌ�ĂƵƚŽͲĨŽĐƵƐ�ŽĨĨƐĞƚ͘

hŶĚĞƌ�ƚŚĞ�hƐĞƌ�WĂƌĂŵĞƚĞƌƐ�dĂď�;ůŽĐĂƚĞĚ�ŝŶ�ƚŚĞ��ŽŶƚƌŽů�WĂŶĞů�ŽĨ�>ĂƐĞƌtKZ<^�ǀϴ͘Ϳ, as illustrated in� 
Figure Ϯϰ, locate the &ŽĐƵƐ�ĚĞƉƚŚ�;ŵŵͿ and change�ƚŚŝƐ�ǀĂůƵĞ�until focus is perfect�ĂŶĚ�ƵƐŝŶŐ� 
ǇŽƵƌ�ĨŽĐĂů�ŐƵŝĚĞ�ĨŽƌ�ĂĐĐƵƌĂĐǇ. The setting above is 5.00�mm. Each lens is different. We set here at 
the�factory to match your lens. Should the probe placement move or your change lenses this 
offset bounce back number will need to be adjusted. 
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/ŶƚƌŽĚƵĐƚŝŽŶ�ƚŽ�>ĂƐĞƌtKZ<^

0HQX�EDU� 6\VWHP�EDU�

(GLW�EDU�

$OLJQ�EDU�

/D\HU�EDU�

&RQWURO�SDQHO�
*UDSKLFV�EDU�

DĂŝŶ�/ŶƚĞƌĨĂĐĞ�ŽĨ�>ĂƐĞƌtKZ<^

DĞŶƵ� �Ăƌ͗� dŚĞ� ŵĂŝŶ� ĨƵŶĐƚŝŽŶƐ� ŽĨ� ƚŚĞ� ƐŽĨƚǁĂƌĞ� ĂƌĞ� ŝŵƉůĞŵĞŶƚĞĚ� ƚŚƌŽƵŐŚ� ƚŚĞ� DĞŶƵ� �Ăƌ͘�
�ŽŵŵĂŶĚƐ� ĞǆĞĐƵƚĞĚ� ƚŚƌŽƵŐŚ� ƚŚĞ� DĞŶƵ� �Ăƌ� ŝŶĐůƵĚĞ� ƐŽŵĞ� ŽĨ� ƚŚĞ� ŵŽƐƚ� ďĂƐŝĐ� ĨƵŶĐƚŝŽŶƐ͕�
ŝŶĐůƵĚŝŶŐ��ŽĐƵŵĞŶƚ͕��Ěŝƚ͕��ƌĂǁ͕�^ĞƚƚŝŶŐ͕�WƌŽĐĞƐƐŝŶŐ͕�sŝĞǁ͕�ĂŶĚ�,ĞůƉ͘�

^ǇƐƚĞŵ��Ăƌ͗�^ŽŵĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶůǇ�ƵƐĞĚ�ĐŽŵŵĂŶĚ�ďƵƚƚŽŶƐ�ĐŚŽƐĞŶ�ĨƌŽŵ�ƚŚĞ�
ŵĞŶƵ�ĂƌĞ�ƉůĂĐĞĚ�ŽŶ�ƚŚĞ�^ǇƐƚĞŵ�ďĂƌ͘��

'ƌĂƉŚŝĐƐ� �Ăƌ͗� �ĂƐŝĐ�ŐƌĂƉŚŝĐ�ĂƚƚƌŝďƵƚĞƐ�ĂƐ�ŐƌĂƉŚŝĐ�ůŽĐĂƚŝŽŶ͕�ƐŝǌĞ͕�ƐĐĂůĞ͕�ĂŶĚ�ŶƵŵďĞƌ�
ƉƌŽĐĞƐƐŝŶŐ�ĂƐ�ĂĐĐĞƐƐĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ŐƌĂƉŚŝĐƐ�ďĂƌ͘�

�Ěŝƚ��Ăƌ͗�dŚĞ�ĚĞĨĂƵůƚ�ůŽĐĂƚŝŽŶ�ŽĨ�ƚŚĞ�ĞĚŝƚ�ďĂƌ�ŝƐ�ŽŶ�ƚŚĞ�ůĞĨƚ�ŽĨ�ƚŚĞ�ǁŽƌŬ�ĂƌĞĂ͘�dŽŽůƐ�ƚŚĂƚ�ƚŚĞ�
ƵƐĞƌ�ƵƐĞƐ�ĨƌĞƋƵĞŶƚůǇ�ĐĂŶ�ďĞ�ƉůĂĐĞĚ�ŝŶ�ƚŚĞ�ĞĚŝƚ�ďĂƌ�ƚŽ�ŝŶĐƌĞĂƐĞ�ĞĂƐĞ�ĂŶĚ�ĨůĞǆŝďŝůŝƚǇ�ŽĨ�
ŽƉĞƌĂƚŝŽŶ͘��

�ůŝŐŶ��Ăƌ͗�hƐĞĚ�ƚŽ�ĂůŝŐŶ�ƐĞůĞĐƚĞĚ�ŽďũĞĐƚƐ͘�

>ĂǇĞƌ��Ăƌ͗�hƐĞĚ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�ůĂǇĞƌŝŶŐ�ŽĨ�ƐĞůĞĐƚĞĚ�ŽďũĞĐƚƐ͘

�ŽŶƚƌŽů�WĂŶĞů͗�hƐĞĚ�ƚŽ�ĐŽŵƉůĞƚĞ�ůĂƐĞƌ�ƉƌŽĐĞƐƐŝŶŐ�ŽĨ�ŵƵůƚŝƉůĞ�ƚĂƐŬƐ͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ƐĞƚƚŝŶŐ�
ŽĨ�ůĂǇĞƌ�ƉĂƌĂŵĞƚĞƌƐ͕�ĂǆŝƐ�ĐŽŶƚƌŽů͕�ƉƌŽĐĞƐƐŝŶŐ͕�ĂŶĚ�ƐŽ�ŽŶ͘

dŚĞ�ĨƵŶĐƚŝŽŶƐ�ŽĨ�ƚŚĞ�ǀĂƌŝŽƵƐ�ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƚŚĞ�ŝŶƚĞƌĨĂĐĞ�ĂƌĞ�ĂƐ�ĨŽůůŽǁƐ͘



^ĞƚƚŝŶŐ�>ĂƐĞƌ�^ĐĂŶ�WĂƌĂŵĞƚĞƌƐ 

dŚĞ�ŝŶƉƵƚ�ƉĂŶĞů�ĨŽƌ�ƐĞƚƚŝŶŐ�ůĂƐĞƌ�ƐĐĂŶŶŝŶŐ�ƉĂƌĂŵĞƚĞƌƐ�;ŝŶ�&ŝŐƵƌĞ�ϮϱͿ�ŝƐ�ďƌŽƵŐŚƚ�ƵƉ� 

ďǇ�ĚŽƵďůĞ�ĐůŝĐŬŝŶŐ�ŽŶ�ƚŚĞ�ĐŽůŽƌĞĚ�ůĂǇĞƌ�ŝŶ�ƚŚĞ�tŽƌŬ�ƚĂď�ŝŶ�ƚŚĞ�ůĂǇĞƌ�ƐĞƚƚŝŶŐƐ͘
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Η�utΗ�ƐƉeeĚƐ�ǁŝůů�ǀarǇ�ĚeƉeŶĚŝŶŐ�ŽŶ�ǁŚetŚer�tŚe�ŵaterŝaů�ŝƐ�ŐŽŝŶŐ�tŽ�ďe�Đut�aůů�tŚe�ǁaǇ�tŚrŽuŐŚ�
Žr�ůŝŐŚtůǇ�ŵarŬeĚ�ŽŶ͘�

/Ĩ��ůŽǁŝŶŐ͗�dŚŝƐ�ƐĞƚƚŝŶŐ�ƚĂŬĞƐ�ŶŽƚĞ�ŽĨ�ǁŚĞƚŚĞƌ�ƚŚĞ�ĞǆƚĞƌŶĂů�ĨĂŶ�ŝƐ�ŽƉĞƌĂƚŝŶŐ͘�/Ĩ�ŝƚ�ŝƐ�ĞŶĂďůĞĚ͕�ďǇ� 
ĐůŝĐŬŝŶŐ�ŝƚ͕�ƚŚĞŶ�ƚŚŝƐ�ůĂǇĞƌ�ǁŝůů�ŽƉĞŶ�ƚŚĞ�ĨĂŶ�ŝĨ�ƚŚĞ�ƵƐĞƌ�ŚĂƐ�ĐƌĞĂƚĞĚ�Ă�͞ĐĂŶ͟�ĨŽƌ�ƚŚĞ�ĨĂŶ�;ŝĨ�ŶŽ�ĐĂŶ�ŚĂƐ� 
ďĞĞŶ�ĐƌĞĂƚĞĚ͕�ĐůŝĐŬŝŶŐ�ƚŚŝƐ�ĨƵŶĐƚŝŽŶ�ŚĂƐ�ŶŽ�ĞĨĨĞĐƚͿ͘�dŚŝƐ�ƐŚŽƵůĚ�ďĞ�ĂůǁĂǇƐ�ƐĞƚ�ƚŽ�z�^�Ăƚ�Ăůů�ƚŝŵĞƐ͘

WƌŽĐĞƐƐŝŶŐ�DŽĚĞ͗�dŚŝƐ�ƐĞƚƚŝŶŐ�ĐŽŶƚƌŽůƐ�ŚŽǁ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ůĂǇĞƌ�ŝƐ�ƉƌŽĐĞƐƐĞĚ͘�/Ĩ�ƚŚĞ�ĐƵƌƌĞŶƚ� 
ůĂǇĞƌ�ŝƐ�Ă�ǀĞĐƚŽƌ�ůĂǇĞƌ�;ŝ͘Ğ͕͘�ĐŽůŽƌ�ůĂǇĞƌͿ͕�ŝƚ�ŝŶĐůƵĚĞƐ�ƚŚƌĞĞ�ĐŚŽŝĐĞƐ͗�^ĐĂŶ�с��ŶŐƌĂǀŝŶŐ͕ 
�Ƶƚ�с��ƵƚƚŝŶŐ͕�ĂŶĚ��Žƚ�с��ŽƚƚŝŶŐ͘�/Ĩ�ƚŚĞ�ĐƵƌƌĞŶƚ�ůĂǇĞƌ�ŝƐ�Ă��DW�ůĂǇĞƌ�;ďŝƚŵĂƉ�ŝŵĂŐĞͿ͕�ƚŚĞ�^ĐĂŶ�ŵŽĚĞ� 
ŝƐ�ŽŶůǇ�ĂǀĂŝůĂďůĞ͘�

LS/HP Industrial 3655s = 600 mm/s

)LJXUH��5��/DVHU�VFDQQLQJ�SDUDPHWHU�GLVSOD\�

>ĂǇĞƌ͗�dŚĞ�ƐŽĨƚǁĂƌĞ�ĐĂŶ�ĚŝƐƚŝŶŐƵŝƐŚ�ďĞƚǁĞĞŶ�ĚŝĨĨĞƌĞŶƚ�ůĂǇĞƌƐ�ŽĨ�ƉƌŽĐĞƐƐŝŶŐ�ĂŶĚ�ƚŚĞŝƌ�ƉĂƌĂŵĞƚĞƌƐ

/Ɛ�KƵƚƉƵƚ͗�dŚŝƐ�ƉĂƌĂŵĞƚĞƌ�ŚĂƐ�ƚǁŽ�ƐĞƚƚŝŶŐƐ͕�ǇĞƐ�ĂŶĚ�ŶŽ͘�/Ĩ�ƐĞƚ�ƚŽ�zĞƐ͕�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ůĂǇĞƌ�ǁŝůů� 
ďĞ�ŽƵƚƉƵƚ͕�ǁŚĞƌĞĂƐ�Ă�EŽ�ƐĞƚƚŝŶŐ�ǁŝůů�ƌĞƐƵůƚ�ŝŶ�ƚŚĞ�ůĂǇĞƌ�ŶŽƚ�ďĞŝŶŐ�ƉƌŽĐĞƐƐĞĚ

^ƉĞĞĚ͗�dŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƉƌŽĐĞƐƐŝŶŐ�ŵĞƚŚŽĚ�ŽĨ�ƉƌŽĐĞƐƐŝŶŐ�ƐƉĞĞĚ͘�EŽƚĞ�ƚŚĂƚ�ǁŚĞŶ�Ă�ƐŵŽŽƚŚ�ĐƵƚ�ŝƐ� 
ƉĂƌĂŵŽƵŶƚ͕�ƐůŽǁĞƌ�ƉƌŽĐĞƐƐŝŶŐ�ƐŚŽƵůĚ�ďĞ�ƵƐĞĚ͖�ĨĂƐƚĞƌ�ƉƌŽĐĞƐƐŝŶŐ�ĐĂƵƐĞƐ�ƚŚĞ�ƚƌĂũĞĐƚŽƌǇ�ŽĨ�ƚŚĞ�ĐƵƚ�ƚŽ� 
ďĞ�ŵŽƌĞ�ĞƌƌĂƚŝĐ͘�/Ĩ��ĞĨĂƵůƚ�ďŽǆ�ŝƐ�ĐŚĞĐŬĞĚ͕�ƚŚĞ�ƐƉĞĞĚ�ƐĞƚ�ŽŶ�ƚŚĞ��ŽŶƚƌŽů�WĂŶĞů�ŽŶ�ǇŽƵƌ�ŵĂĐŚŝŶĞ�ǁŝůů� 
ďĞ�ƚŚĞ�ƐƉĞĞĚ�Ăƚ�ǁŚŝĐŚ�ƚŚĞ�ĨŝůĞ�ŝƐ�ƌĂŶ͘

ZeĐŽŵŵeŶĚeĚ DĂǆiŵuŵ Η^ĐĂŶΗ ;�ŶgrĂǀiŶgͿ ^ƉeeĚ͗

      >S Series 1416s с 375 ŵŵͬƐ

LS/HP Industrial 2436s = 500 mm/s

       >^ Series 1630s с 400 ŵŵͬƐ
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^ĞĂů͗��ůŽƐĞĚ�ĐƵƚƚŝŶŐ�ŐƌĂƉŚŝĐƐ�ĚŽ�ŶŽƚ�ƌĞƋƵŝƌĞ�ƚŚĞ�ƵƐĞ�ŽĨ�ƐĞĂůŝŶŐ�ĐŽŵƉĞŶƐĂƚŝŽŶ͕�ďƵƚ�ƵŶĐůŽƐĞĚ�ŐƌĂƉŚŝĐƐ�ĐĂŶ�
ďĞ�ĐůŽƐĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�ŝƚ͘��/Ĩ͕�ŚŽǁĞǀĞƌ͕�ƚŚĞ�ƐĞĂůŝŶŐ�ŝƐ�ŵŝƐƉůĂĐĞĚ͕�ƚŚĞƌĞ�ŝƐ�ŶŽ�ĐŽŵƉĞŶƐĂƚŝŽŶ͘��ŝƚŚĞƌ�
ĐůĞĂƌĂŶĐĞ�ŽƉƚŝŵŝǌĂƚŝŽŶ�Žƌ�ďĂĐŬůĂƐŚ�ĐŽŵƉĞŶƐĂƚŝŽŶ�ĐĂŶ�ďĞ�ƵƐĞĚ͕�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƵƐĞƌ�ƉƌĞĨĞƌĞŶĐĞƐ

KƉĞŶ��ĞůĂǇ͗�dŚĞ�ĚĞůĂǇ�Ăƚ�ǁŚŝĐŚ�ƚŚĞ�ůĂƐĞƌ�ŝƐ�ƚƵƌŶĞĚ�ŽŶ͘�dŚŝƐ�ŝƐ�Ă�ďƵƚƚŽŶ�ĨŽƌ�Ă�ƚŝŵĞ�ͬ�ŵĞĚĂůůŝŽŶ�ůĂƚĞŶĐǇ

�ůŽƐĞ��ĞůĂǇ͗�dŚĞ�ĚĞůĂǇ�Ăƚ�ǁŚŝĐŚ�ƚŚĞ�ůĂƐĞƌ�ŝƐ�ƚƵƌŶĞĚ�ŽĨĨ͘�>ŝŐŚƚ�ŽĨĨ�ƚŚƌŽƵŐŚ�ǁĞĂƌ�ͬ�ůŝŐŚƚ�ŽĨĨ�ĚĞůĂǇ�ƚŝŵĞ

>ĂƐĞƌ�ƚŚƌŽƵŐŚ�ŵŽĚĞ͗�/Ĩ�ĐŚĞĐŬĞĚ͕�ĨŽůůŽǁƐ�ƚŚĞ�й�Ăƚ�ǁŚŝĐŚ�ƚŚĞ�dŚƌŽƵŐŚ�ƉŽǁĞƌ�ŝƐ�ƐĞƚ�ŝŶ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�
ƉŽǁĞƌ�ƐĞƚ�ŝŶ�ƚŚĞ�ůĂǇĞƌ�ƉĂƌĂŵĞƚĞƌƐ�Žƌ�ĐŽŶƚƌŽů�ƉĂŶĞů͘

dŚƌŽƵŐŚ�ƉŽǁĞƌ͗�WĞƌĐĞŶƚĂŐĞ�Ăƚ�ǁŚŝĐŚ�ƚŚĞ�ƉŽǁĞƌ�ŝƐ�ƐĞƚ�ƚŽ�Ăƚ�ƚŚĞ�ŝŶŝƚŝĂů�ƐƚĂƚĞ�ŽĨ�ƚŚĞ�ũŽď͘

>ĂƐĞƌ�ϭ͕�>ĂƐĞƌ�Ϯ͗�dŚĞƐĞ�ƐĞƚƚŝŶŐƐ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƚŽ�ƚŚĞ�ŵŽƚŚĞƌďŽĂƌĚ�ůĂƐĞƌ�ƐŝŐŶĂůƐ�ϭ�ĂŶĚ�Ϯ͘�EŽƚĞ�ƚŚĂƚ�
ůĂƐĞƌ�Ϯ�ŝƐ�ŵĞĂŶŝŶŐůĞƐƐ�ŝĨ�ǇŽƵƌ�ŵĂĐŚŝŶĞ�ŽŶůǇ�ŚĂƐ�ŽŶĞ�ůĂƐĞƌ�ƚƵďĞ͘

DŝŶŝŵƵŵ�ƉŽǁĞƌ�ĂŶĚ�ŵĂǆŝŵƵŵ�ƉŽǁĞƌ͗�dŚĞ�ƉŽǁĞƌ�ŽĨ�ƚŚĞ�ǀĂůƵĞƐ�ƌĂŶŐĞ�ĨƌŽŵ�Ϭ�ƚŽ�ϭϬϬ͕�ǁŝƚŚ�ϭϬϬ�
ďĞŝŶŐ�ŵĂǆŝŵƵŵ�ůĂƐĞƌ�ƉŽǁĞƌ�ĂŶĚ�Ϭ�ďĞŝŶŐ�ŵŝŶŝŵƵŵ͘

dŚĞ�ŵŝŶŝŵƵŵ�ĂŶĚ�ŵĂǆŝŵƵŵ�ƉŽǁĞƌ�ƐŚŽƵůĚ�ďĞ�ƐĞƚ�ƚŽ�ƚŚĞ�ƐĂŵĞ�ǀĂůƵĞƐ�ĨŽƌ�Ă�ƐǇŶĐŚƌŽŶŽƵƐ�ĂĚũƵƐƚŵĞŶƚ�
;ĐŽŶƐŝƐƚĞŶƚͿ͘�/Ĩ��ĞĨĂƵůƚ�ďŽǆ�ŝƐ�ĐŚĞĐŬĞĚ͕�ƚŚĞ�DŝŶ͘�Θ�DĂǆ͘�ƉŽǁĞƌ�ƐĞƚ�ŽŶ�ƚŚĞ��ŽŶƚƌŽů�WĂŶĞů�ŽŶ�ǇŽƵƌ�
ŵĂĐŚŝŶĞ�ǁŝůů�ŽƉĞƌĂƚĞ�ƵƐŝŶŐ�ƚŚĞ�ƉŽǁĞƌ�ƐƉĞĐŝĨŝĞĚ�ŝŶ�ƚŚĞ�ĨŝůĞ͘
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WŽǁĞƌ�ĂŶĚ�ĚĞůĂǇ�ƐĞƚƚŝŶŐ�ĚŝĂůŽŐ�ďŽǆ͘



>ĂƐĞƌ�^ĐĂŶŶŝŶŐ�WĂƌĂŵĞƚĞƌƐ�^ĞƚƚŝŶŐ�

�ŶĂďůĞ�ƐĞǁ�ĐŽŵƉĞŶƐĂƚŝŽŶ͗��ĂƵƐĞĚ�ďǇ�ůĂƐĞƌ�ĐƵƚƚŝŶŐ�ƐĞĂŵ�ƐŝǌĞ�ŽĨ�ƚŚĞ�ŐƌĂƉŚŝĐƐ�ĂŶĚ�ŐƌĂƉŚŝĐ�
ĚĞǀŝĂƚŝŽŶ�ŽĨ�ĂĐƚƵĂů�ĐƵƚƚŝŶŐ�ŽƵƚ͘�^ĞĂŵ�ǁŝĚƚŚ�ĐŽŵƉĞŶƐĂƚŝŽŶ�ŽŶůǇ�ĂƉƉůŝĞƐ�ƚŽ�ĐůŽƐĞĚ�ŐƌĂƉŚŝĐƐ͘�

^Ğǁ��ŝƌĞĐƚŝŽŶ͗��ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĂĐƚƵĂů�ŶĞĞĚ�ƚŽ�ƐĞƚ�ƵƉ͕�ƐƵĐŚ�ĂƐ�ĐƵƚƚŝŶŐ�Ă�ĐŝƌĐůĞ͘�/Ĩ�ǇŽƵ�ǁĂŶƚ�
ƚŽ�ŬĞĞƉ�ƚŚĞ�ĐŝƌĐůĞ�ĨƌŽŵ�ďĞŝŶŐ�ĐƵƚ�ŽĨĨ͕�ǇŽƵ�ƐŚŽƵůĚ�ƐĞƚ�ƚŚĞ�ĚŝƌĞĐƚŝŽŶ�ŽĨ�ĐŽŵƉĞŶƐĂƚŝŽŶ�ŽƵƚǁĂƌĚ͕�
ŝĨ�ǁĂŶƚ�ƚŽ�ŬĞĞƉ�ƚŚĞ�ŚŽůĞ͕�ƐŚŽƵůĚ�ƐĞƚ�ƚŚĞ�ĚŝƌĞĐƚŝŽŶ�ŽĨ�ĐŽŵƉĞŶƐĂƚŝŽŶ�ŝŶǁĂƌĚ͘�

^Ğǁ�ǁŝĚƚŚ͗�dŚŝƐ�ƐĞƚƐ�ƚŚĞ�ůĂƐĞƌ�ĐƵƚƚŝŶŐ�ƐĞĂŵ�ǁŝĚƚŚ

/Ŷ�&ŝŐƵƌĞ�ϮϲĂ�ĂƌĞ�ǀĞĐƚŽƌ�ƐĐĂŶŶŝŶŐ�ƉĂƌĂŵĞƚĞƌƐ͕�ǁŚŝůĞ�&ŝŐƵƌĞ�Ϯϲď�ĐŽŶƚĂŝŶƐ�ƐĞƚƚŝŶŐƐ�ĨŽƌ�ƐĐĂŶŶĞĚ� 
ďŝƚŵĂƉ�ƉĂƌĂŵĞƚĞƌƐ͘�sĞĐƚŽƌ�ĚĂƚĂ�ĚŽ�ŶŽƚ�ƐƵƉƉŽƌƚ�ƐĐĂŶŶŝŶŐ�ƚŚĞ�ĐŽůŽƌ�ĐĂƌǀŝŶŐ͕�ŽƉƚŝŵŝǌĂƚŝŽŶ�ƐĐĂŶŶŝŶŐ͕� 
Žƌ�ĚŝƌĞĐƚ�ŽƵƚƉƵƚ͘

KƉƚŝŵĂů�ƐĐĂŶŶŝŶŐ͘��ŚŽŽƐĞ�ŽƉƚŝŵĂů�ƐĐĂŶŶŝŶŐ�ƚŽ�ĂƵƚŽŵĂƚŝĐĂůůǇ�ĂĚũƵƐƚ�ƚŚĞ�ƐĐĂŶ�ƚŽ�ƚŚĞ�ƐĐĂŶŶŝŶŐ� 
ŝŶƚĞƌǀĂů�ĨŽƌ�ďĞƐƚ�ĞĨĨĞĐƚ͘�KƚŚĞƌǁŝƐĞ͕�ƚŚĞ�ƵƐĞƌ�ƐĞƚƚŝŶŐƐ�ŽĨ�ƚŚĞ�ƐĐĂŶŶŝŶŐ�ŝŶƚĞƌǀĂů�ƐĐĂŶ�ƉĂƚƚĞƌŶ�ĂƌĞ� 
ĂƉƉůŝĞĚ͘�/ƚ�ŝƐ�ŐĞŶĞƌĂůůǇ�ĂĚǀŝƐĂďůĞ�ƚŽ�ĐŚŽŽƐĞ�ΗŽƉƚŝŵĂů�ƐĐĂŶŶŝŶŐ͘Η�

KƵƚƉƵƚ�ĚŝƌĞĐƚ͘��Ɛ�ƌĞĨĞƌƌĞĚ�ƚŽ�ƚŚĞ�ŝŵĂŐĞ�;'ƌĂǇƐĐĂůĞ��ŝƚŵĂƉͿ͕�ŚŝŐŚĞƌ�ƉŽǁĞƌ�ǁŝůů�ďĞ�ĂƐƐŽŝĐĂƚĞĚ�ǁŝƚŚ� 
ĚĞĞƉͬĚĂƌŬ�ĐŽůŽƌƐ͕�ŽŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ĨŽƌ�ƐŚĂůůŽǁͬůŝŐŚƚ�ĐŽůŽƌƐ�ǁŝůů�ŚĂǀĞ�ůŽǁĞƌ�ƉŽǁĞƌ�ŽƵƚƉƵƚƐ͘

)LJXUH���D )LJXUH���E
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�ƵƚƚŝŶŐ�ƉĂƌĂŵĞƚĞƌƐ



^ĐĂŶ�ŵŽĚĞ͗�dŚĞƌĞ�ǁĂƐ�ĨŽƵƌ�ĚŝĨĨĞƌĞŶƚ�ƐĐĂŶŶŝŶŐ�ŵŽĚĞƐ͗�yͺƵŶŝůĂƚĞƌĂůŝƐŵ͕�yͺƐǁŝŶŐ͕�
zͺƵŶŝůĂƚĞƌĂůŝƐŵ�ĂŶĚ�zͺƐǁŝŶŐ

yͺƵŶŝůĂƚĞƌĂůŝƐŵ͗�dŚĞ�ƐĐĂŶŶŝŶŐ�ƉĂƚƚĞƌŶ�ŽĨ�Ă�ďĂĐŬ�ĂŶĚ�ĨŽƌƚŚ�ŵŽƚŝŽŶ�ŝŶ�Ă�ŚŽƌŝǌŽŶƚĂů�ĚŝƌĞĐƚŝŽŶ͕�ŝŶ�
ǁŚŝĐŚ�ƚŚĞ�ůĂƐĞƌ�ŝƐ�ƉƵůƐŝŶŐͬƐŚŽŽƚŝŶŐ�ĨƌŽŵ�ůĞĨƚ�ƚŽ�ƌŝŐŚƚ�KZ�ƌŝŐŚƚ�ƚŽ�ůĞĨƚ�;ƵŶŝͲĚŝƌĞĐƚŝŽŶĂůͿ͘

yͺƐǁŝŶŐ͗�ZĞĨĞƌƐ�ƚŽ�ƚŚĞ�ŽƉƚŝĐĂů�ŚŽƌŝǌŽŶƚĂů�ĚŝƌĞĐƚŝŽŶ�ŝŶ�ƚŚĞ�ďĂĐŬ�ĂŶĚ�ĨŽƌƚŚ�ƐĐĂŶŶŝŶŐ�ŽĨ�ŐƌĂƉŚŝĐƐ͕�
ŝŶ�ǁŚŝĐŚ�ƚŚĞ�ůĂƐĞƌ�ŝƐ�ƉƵůƐŝŶŐͬƐŚŽŽƚŝŶŐ�ĨƌŽŵ�ůĞĨƚ�ƚŽ�ƌŝŐŚƚ��E��ƌŝŐŚƚ�ƚŽ�ůĞĨƚ�;ďŝͲĚŝƌĞĐƚŝŽŶĂůͿ͘

zͺƵŶŝůĂƚĞƌĂůŝƐŵ͗�dŚĞ�ƐĐĂŶŶŝŶŐ�ƉĂƚƚĞƌŶ�ŽĨ�Ă�ďĂĐŬ�ĂŶĚ�ĨŽƌƚŚ�ŵŽƚŝŽŶ�ŝŶ�Ă�ǀĞƌƚŝĐĂů�ĚŝƌĞĐƚŝŽŶ͕�ŝŶ�
ǁŚŝĐŚ�ƚŚĞ�ůĂƐĞƌ�ŝƐ�ƉƵůƐŝŶŐͬƐŚŽŽƚŝŶŐ�ĨƌŽŵ�ƵƉ�ĂŶĚ�ĚŽǁŶ�KZ�ĚŽǁŶ�ĂŶĚ�ƵƉ�;ƵŶŝͲĚŝƌĞĐƚŝŽŶĂůͿ͘

zͺƐǁŝŶŐ͗�ZĞĨĞƌƐ�ƚŽ�ƚŚĞ�ŽƉƚŝĐĂů�ǀĞƌƚŝĐĂů�ĚŝƌĞĐƚŝŽŶ�ŝŶ�ƚŚĞ�ďĂĐŬ�ĂŶĚ�ĨŽƌƚŚ�ƐĐĂŶŶŝŶŐ�ŽĨ�ŐƌĂƉŚŝĐƐ͕�ŝŶ�
ǁŚŝĐŚ�ƚŚĞ�ůĂƐĞƌ�ŝƐ�ƉƵůƐŝŶŐͬƐŚŽŽƚŝŶŐ�ĨƌŽŵ�ƵƉ�ĂŶĚ�ĚŽǁŶ��E��ĚŽǁŶ�ĂŶĚ�ƵƉ�;ďŝͲĚŝƌĞĐƚŝŽŶĂůͿ͘

/ŶƚĞƌǀĂů�;ŵŵͿ͗�ZĞĨĞƌƐ�ƚŽ�ƚŚĞ�ŽƉƚŝĐĂů�ƐĐĂŶ�ĂŶĚ�ŝƚƐ�ĚŝƐƚĂŶĐĞ�ƵŶĚĞƌ�Ă�ůŝŶĞ͘�dŚĞ�ƐŵĂůůĞƌ�ƚŚĞ�ŝŶƚĞƌǀĂů͕�
ƚŚĞ�ŵŽƌĞ�ĚĞĞƉůǇ�ƚŚĞ�ŐƌĂƉŚŝĐƐ�ĂƌĞ�ƐĐĂŶŶĞĚ͕�ĂŶĚ�ǀŝĐĞ�ǀĞƌƐĂ͘�^ƵŐŐĞƐƚŝŽŶƐ͗�&Žƌ�ǀĞĐƚŽƌ�ůĂǇĞƌƐ�;ŝ͘Ğ͘�
ĐŽůŽƌ�ůĂǇĞƌƐͿ͕�ƚŚĞ�ƐĐĂŶŶŝŶŐ�ŝŶƚĞƌǀĂů�ƐŚŽƵůĚ�ďĞ�ƐĞƚ�ƚŽ�Ϭ͘ϭ�ŵŵ�Žƌ�ůĞƐƐ͘�&Žƌ�Ă�ƚƵƚƵ�ůĂǇĞƌ�;ŝ͘Ğ͕͘�Ă��DW�
ůĂǇĞƌͿ͕�ƚŚĞ�ƐĐĂŶŶŝŶŐ�ŝŶƚĞƌǀĂů�ƐŚŽƵůĚ�ďĞ�ƐĞƚ�ƚŽ�Ϭ͘ϭ�ŵŵ�Žƌ�ĂďŽǀĞ͘

>ĂƐĞƌ��Žƚ�WĂƌĂŵĞƚĞƌƐ�^ĞƚƚŝŶŐ�

dŚĞ� ƚŝŵĞ� ĨŽƌ� ĞŵŝƚƚŝŶŐ� ůĂƐĞƌ� ŽŶ� ŽŶĞ�
ĚŽƚ� ĚƵƌŝŶŐ� ƚŚĞ� ƉƌŽĐĞƐƐ͘� dŚĞ� ŚŝŐŚĞƌ�
ƚŚĞ�ǀĂůƵĞ�ŝƐ͕�ƚŚĞ�ĚĂƌŬĞƌ�

dŚĞ�ŝŶƚĞƌǀĂů�ďĞƚǁĞĞŶ�ƚŚĞ�ĚŽƚƐ�

KŶůǇ�ĚŽƚ�Ăƚ�ĐĞŶƚĞƌ�

�Žƚ�ůĞŶŐƚŚ͕�ĨŽƌ�ĐƵƚƚŝŶŐ�ĚĂƐŚ�ůŝŶĞ�
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>ĂǇĞƌ�ƉĂƌĂŵĞƚĞƌ�ŝŶƉƵƚ�ƐĐƌĞĞŶ�ĨŽƌ�ĚŽƚ�ŵŽĚĞ͘
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^ĞŶĚŝŶŐ�ĨŝůĞƐ�ƚŽ�ƚŚĞ�ůĂƐĞƌ�ƵƐŝŶŐ�>ĂƐĞƌtKZ<^

/D\HU�VHWWLQJV�

3URFHVVLQJ�FRQWURO�

^ĂǀĞ�dŽ�h&ŝůĞ͗��ůŝĐŬŝŶŐ�ƚŚŝƐ�ďƵƚƚŽŶ�ƐĂǀĞƐ�ƚŚĞ�ĐƵƌƌĞŶƚ�ĨŝůĞ�ĂƐ�ĂŶ�Z��ĨŝůĞ�ǁŚŝĐŚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĨŽƌ�ŽĨĨůŝŶĞ�
ƉƌŽĐĞƐƐŝŶŐ͘�dŚĞ�ĨŝůĞ�ĐĂŶ�ďĞ�ĐŽƉŝĞĚ�ƚŽ�ĂŶŽƚŚĞƌ�ŵĞŵŽƌǇ�ďŽĂƌĚ�ĨŽƌ�ĨƵůů�ŽĨĨůŝŶĞ�ŽƉĞƌĂƚŝŽŶ͘�hƐĞ�ƚŚŝƐ�ŽƉƚŝŽŶ�
ƚŽ�ĞǆƉŽƌƚ�ǇŽƵƌ�ĨŝůĞ;ƐͿ�ƚŽ�Ă�h^��ĨůĂƐŚ�ĚƌŝǀĞ͕�ƚŚĞŶ�ƚŽ�ŝŵƉŽƌƚ�ŝŶƚŽ�ǇŽƵƌ�ŵĂĐŚŝŶĞ͘

�ŽǁŶůŽĂĚ͗��ůŝĐŬŝŶŐ�ƚŚŝƐ�ďƵƚƚŽŶ�ĚŽǁŶůŽĂĚƐ�ƚŚĞ�ĨŝůĞ�ƚŽ�ƚŚĞ�ŵĞŵŽƌǇ�ŽĨ�ƚŚĞ�ĐŽŶƚƌŽůůĞƌ͕�ǁŚĞƌĞ�ƚŚĞ�ƵƐĞƌ�
ĐĂŶ�ƐƚĂƌƚ�ŝƚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ŵĂĐŚŝŶĞ�ƉĂŶĞů͘�hƐĞ�ƚŚŝƐ�ŽƉƚŝŽŶ�ƚŽ�ƐĞŶĚ�ǇŽƵƌ�ĨŝůĞ;ƐͿ�ĚŝƌĞĐƚůǇ�ƚŽ�ǇŽƵƌ�ŵĂĐŚŝŶĞ͘

KƵƚƉƵƚ�ƐĞůĞĐƚ�ŐƌĂƉŚŝĐƐ�

/Ĩ�KƵƚƉƵƚ�ƐĞůĞĐƚ�ŐƌĂƉŚŝĐƐ�ŝƐ�ĐŚĞĐŬĞĚ͕�ŽŶůǇ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ŐƌĂƉŚŝĐƐ�ǁŝůů�ďĞ�ŽƵƚƉƵƚƚĞĚ�ƚŽ�ƚŚĞ�ŵĂĐŚŝŶĞ͘�/Ĩ�
^ĞůĞĐƚĞĚ�ŐƌĂƉŚŝĐƐ�ƉŽƐŝƚŝŽŶ�ŝƐ�ĐŚĞĐŬĞĚ͕�ƚŚĞ�ƐĞůĞĐƚĞĚ�ŐƌĂƉŚŝĐƐ�ǁŝůů�ďĞ�ŽƵƚƉƵƚƚĞĚ͕�ŝŶ�ƉŽƐŝƚŝŽŶ�ŽĨ�ǇŽƵƌ�
ŵĂĐŚŝŶĞΖƐ�ǁŽƌŬƚĂďůĞ͕�ƚŽ�ƚŚĞ�ƉŽƐŝƚŝŽŶ�ƐĞƚ�ŝŶ�ƚŚĞ�ƐŽĨƚǁĂƌĞ͘

EŽǁ�ƚŚĂƚ�ǇŽƵ�ŚĂǀĞ�ƚŚĞ�ĨŝůĞ�ƐĞŶƚ�ƚŽ�ǇŽƵƌ�ŵĂĐŚŝŶĞ͘�'Ž�ŽŶ�ƚŚĞ�>���ĐŽŶƚƌŽů�ƉĂŶĞů͕�ƉƌĞƐƐ�&ŝůĞ�ĂŶĚ�ůŽĐĂƚĞ�
ǇŽƵƌ�ĨŝůĞ�ƚŚĂƚ�ǇŽƵ�ƐĞŶƚ�ƚŽ�ƚŚĞ�ŵĂĐŚŝŶĞ͘�tŚŝůĞ�ŝƚ�ŝƐ�ŚŝŐŚůŝŐŚƚĞĚ͕�ǇŽƵ�ƐŚŽƵůĚ�ƐĞĞ�ƚŚĞ�ƉƌĞǀŝĞǁ�ŽĨ�ǇŽƵƌ�
ŝŵĂŐĞ�ƚŚĂƚ�ƌĞĨůĞĐƚƐ�ƚŚĂƚ�ĨŝůĞ͘�KŶĐĞ�ǇŽƵ�ŚĂǀĞ�ƚŚĂƚ͕�ƉƌĞƐƐ��ŶƚĞƌ�ŽŶ�ƚŚĞ�ĨŝůĞ�ĂŶĚ�ǇŽƵ�ĂƌĞ�ƌĞĂĚǇ�ƚŽ�ŐŽ͊

^ĞĞ�ƚŚĞ�&h>>�ƐŽĨƚǁĂƌĞ�ŵĂŶƵĂů�ŽĨ�>ĂƐĞƌtKZ<^�ĨŽƌ�ŵŽƌĞ�ŝŶͲĚĞƉƚŚ�ĨĞĂƚƵƌĞƐ͊

/ŶƉƵƚ�ƐĐƌĞĞŶ�ĨŽƌ�ƐĞŶĚŝŶŐ�ĨŝůĞƐ�ƚŽ�ƚŚĞ�ŵĂĐŚŝŶĞ�ƵƐŝŶŐ�>ĂƐĞƌtKZ<^͘

^ĞĞ�ƚŚĞ�&h>>�ƐŽĨƚǁĂƌĞ�ŵĂŶƵĂů�ŽĨ�>ĂƐĞƌtKZ<^�ĨŽƌ�ŵŽƌĞ�ŝŶͲĚĞƉƚŚ�ĨĞĂƚƵƌĞƐ͊
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Lens Replacement  
Lenses are one of the few parts of a laser machine that need regular maintenance, primarily regular 
cleaning. Lens cleaning is simple if done often, difficult or not possible if rarely done.   

To remove lens for replacement or 
cleaning, loosen the friction set screw on 
the main lens housing holding the lens 
tube in place. After loosening set screw 
the lens tube should slide out of the 
housing. Separate the lens tube from the 
nozzle like the illustration shown in 
Figure ϰ2.

Your laser tool box came with a tool for 
removing the slotted ring nut. The tool 
looks more like a scraper than a screw 
driver. Its width is designed to fit inside 
the lens tube and fill the slots. Be careful 
not to let the blade tip slip and scratch 
the lens.   

Once the slotted ring is out, Ƶsing Ă 
ƉĞnĐil ǁiƚh ĞƌĂsĞƌ͕ insĞƌƚ ƚhĞ ĞƌĂsĞƌ ĞnĚ ϰ2͘�>ĞŶƐ�ĂƐƐĞŵďůǇ͘

into the laser tube and push out the lens. Both lens and washer will fall out the large end.   

dŚĞ ůĞŶƐ ŝƐ ƐŵĂůů͕ ĂďŽƵƚ ϮϬ ŵŵ ĂĐƌŽƐƐ͕ ǁŝƚŚ Ϯ ĚŝƐƚŝŶĐƚ ƐŝĚĞƐ͕ ŽŶĞ concave ĂŶĚ ŽŶĞ ĐŽŶǀĞǆ͘ tŚeŶ�
reŝŶƐtaůůŝŶŐ͕�tŚe�convex side�aůǁaǇƐ�faĐeƐ�tŚe�ůaƐer�ƉatŚ͕�aǁaǇ�frŽŵ�tŚe�ǁŽrŬŝŶŐ�ƉůatfŽrŵ͘ �Ɛ ŝůůƵƐƚƌĂƚĞĚ 
ŝŶ Figure ϰ2͕ ƚŚĞ ůĞŶƐ ĂƐƐĞŵďůǇ ĐŽŶƐŝƐƚ ŽĨ Ϯ ŵĂŝŶ ƉĂƌƚƐ͕ ƚŚĞ ůĞŶƐ ƚƵďĞ ;ĂůƐŽ ŬŶŽǁŶ ĂƐ ƚŚĞ ůĞŶƐ ŚŽƵƐŝŶŐͿ ĂŶĚ 
ŶŽǌǌůĞ͕ ƚŚĞŶ ϯ ƉĂƌƚƐ ŝŶƐŝĚĞ ƚŚĞ ůĞŶƐ ƚƵďĞ͘ dŚĞ ůĞŶƐ͕ ǁĂƐŚĞƌ ĂŶĚ ƐůŽƚƚĞĚ ƌŝŶŐ ŶƵƚ͘
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�ƚ ƚŚŝƐ ƉŽŝŶƚ ƚŚĞ ůĞŶƐ ĐĂŶ ďĞ ƌĞƉůĂĐĞĚ Žƌ ĐůĞĂŶĞĚ͘ �ŝĨĨĞƌĞŶƚ ƐŝǌĞ ůĞŶƐ ĐĂŶ ďĞ ŝŶƐĞƌƚĞĚ ĂƐ ǁĞůů͕ ũƵƐƚ ďĞ ĂǁĂƌĞ 
ƚŚĂƚ Ă 4͟ ůĞŶƐ ŚĂƐ Ă ĚŝĨĨĞƌĞŶƚ ĨŽĐƵƐ ƉŽŝŶƚ ƚŚĂŶ Ă Ϯ͟ ůĞŶƐ͘ dŚĞ ďĞĂŵ ǁŝĚƚŚ ŝŶĐƌĞĂƐĞƐ ǁŝƚŚ ĨŽĐĂů ůĞŶŐƚŚ ĂŶĚ 
ŵĂǇ ƌĞƋƵŝƌĞ Ă ŶŽǌǌůĞ ǁŝƚŚ Ă ůĂƌŐĞƌ ŽƉĞŶŝŶŐ͘  

,ĂŶĚůĞ ƚŚĞ ůĞŶƐ ĐĂƌĞĨƵůůǇ͕ ƵƐŝŶŐ Ă ůĞŶƐ ĐůĞĂŶĞƌͬǁŝƉĞƐ ƚŽ ĐůĞĂŶ both ƐŝĚĞs of the lens͘ >ĞŶƐ ƉĂƉĞƌ ǁŽƌŬƐ 
ǁĞůů ĂŶĚ ƐŚŽƵůĚ ƐŚŽǁ Ă ďƌŽǁŶ ƌĞƐŝĚƵĞ ĂĨƚĞƌ ĐůĞĂŶŝŶŐ͘   

DĂŬĞ ƐƵƌĞ ƚŽ ƉůĂĐĞ ƚŚĞ concave ƐŝĚĞ ĚŽǁŶ ƚŽǁĂƌĚƐ ƚŚĞ ǁŽƌŬŝŶŐ ƉůĂƚĨŽƌŵ ǁŚĞŶ ƌĞĂƐƐĞŵďůŝŶŐ͕ Đonvex 
side ĂůǁĂǇƐ ĨĂĐĞƐ ƚŚĞ ůĂƐĞƌ ďĞĂŵ͘ Rubber O-ring first, then the lens and ring nut͘ �ŽŶ͛ƚ ŽǀĞƌ ƚŝŐŚƚĞŶ ƌŝŶŐ 
ŶƵƚ͕ ũƵƐƚ ƐŶƵŐ ŝƚ ƵƉ ĂŐĂŝŶƐƚ ƚŚĞ ǁĂƐŚĞƌ͕ ĂŶĚ ƚŚĞŶ Ă ƋƵĂƌƚĞƌ ƚƵƌŶ ŵŽƌĞ͘   

�ƵƌŶĞĚ ůĞŶƐĞƐ ĂƌĞ Ă ĐŽŵŵŽŶ ƉƌŽďůĞŵ ĨŽƌ ŶĞǁ ƵƐĞƌƐ ŽĨ ĂŶǇ ůĂƐĞƌ ŵĂĐŚŝŶĞ͘ DĂŬĞ ƐƵƌĞ ƚŽ ĐůĞĂŶ ŝƚ ŽĨƚĞŶ͕ 
ĞƐƉĞĐŝĂůůǇ ŝĨ ĐƵƚƚŝŶŐ ŽŶ Ă ƌĞŐƵůĂƌ ďĂƐŝƐ͘ <ĞƉƚ ĐůĞĂŶ Ă ůĞŶƐ ǁŝůů ůĂƐƚ Ă ůŽŶŐ ƚŝŵĞ͘    
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Maintenance Schedule 
Focal lens: 

This is the lens that is used to focus the laser beam. This lens should be cleaned at least once 
per week. It is not possible to clean the lens while it is mounted in the focal tube. The laser beam 
alignment should be checked after cleaning is completed. If there is any incident of fire or large 
issue of smoke/fumes, then it is advised to check the lens and clean it. Use denatured alcohol as 
the cleaning solvent. Use a lens tissue or cotton tipped swabs (Q-Tips) to apply the solvent. Len 
wipes with alcohol-free solution will also do the trick. Do not scrape the lens. Use the solvent to 
dissolve the dirt from the lens surface. Only use a soft swirling motion when applying the solvent. 
Use a dry swab in soft swirling motion while evaporating the solvent. Use as many swabs as needed 
to result in a clean lens surface. The lens surface should be somewhat difficult to see. Look at a 
reflection in the lens to help see dirt on the surface. Make sure to clean the lens and not leave 
water marks or dirt smears.  

The focal lens should be replaced if it is cracked, the coating is scratched/pitted, the core 
material is darkened, the coating is delaminating, or any other significant damage is found. Some 
minor blemishes are acceptable, but these problems waste power and will result in reduced laser 
power at the target material. Any dirt, contaminate, or damage to the lens will cause the lens to 
become damaged faster.  

Mirror #3 (in the laser head): 
This mirror is located directly above the focal lens. This mirror should be cleaned at least 

every one month. If there is any incident of fire or large issue of smoke/fumes, then it is advised to 
check the mirror and clean it. It is possible to clean the mirror in its mounting bracket, but highly 
advised to remove the mirror from position and thoroughly clean it. The laser beam alignment 
should be checked after cleaning is completed. Use denatured alcohol as the cleaning solvent. Use 
a lens tissue or cotton tipped swabs (Q-Tips) to apply the solvent. Len wipes with alcohol-free 
solution will also do the trick. Do not scrape the mirror. Use the solvent to dissolve the dirt from 
the mirror's surface. Only use a soft swirling motion when applying the solvent.   

Use a dry swab in soft swirling motion while evaporating the solvent. Use as many swabs as 
needed to result in a clean surface. The mirror surface should be difficult to see. Look at a reflection 
in the mirror to help see dirt on the surface. Make sure to clean the lens and not leave water marks 
or dirt smears. The mirror should be replaced if it is pitted/scratched, rusted, discolored from heat 
damage, or any other significant damage is found. Some minor blemishes are acceptable, but these 
problems waste laser power and will result in reduced laser power at the target material. Any dirt, 
contaminate, or damage on the mirror will cause the mirror to become damaged faster.  

Mirror #2: 
This mirror is located directly at the end of the gantry rail. This mirror should be cleaned 

at least every ƚǁŽ months. Use the same directions as found for Mirror #3
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Rubber belts: 
The rubber belts should be checked for appropriate tension at least every six months. You 

should expect the two side belts to be the same tension and should be tensioned at the same 
maintenance schedule. These side belts work together to move the gantry from front to rear. If one 
belt is tensioned more often than another, then that belt could become stretched more than the 
other. It is difficult to describe how tight the belts should be, but there should not be a slack, 
sagging, or flapping. If the belt appears to be worn on one side, check the bearing alignment or 
damage to the matching bearings. There are many laser machine designs, but the method of 
changing the belt tension should not be too complex. It is normally a method of tightening a screw 
and then applying a lock nut to keep the screw in place.  

O P E R A T O R’ S  M A N U A L  F O R  L S  S E R I E S 

Mirror #1: 
This mirror is located directly in front of the laser tube. This mirror should be cleaned at 

least every ƚŚƌĞĞ months. Use the same directions as found for Mirror #3͘

>ĂƐĞƌ�ƚƵďĞ�ŽƵƚƉƵƚ�ĐŽƵƉůĞƌ�ůĞŶƐ͗�
dŚŝƐ�ůĞŶƐ�ŝƐ�ůŽĐĂƚĞĚ�ŝŶƐŝĚĞ�ƚŚĞ�ŽƵƚƉƵƚ�ĞŶĚ�ŽĨ�ƚŚĞ�ůĂƐĞƌ�ƚƵďĞ͘�/ƚ�ƐŚŽƵůĚ�ďĞ�ĐůĞĂŶĞĚ�Ăƚ�ůĞĂƐƚ�ŽŶĐĞ� 

ĞǀĞƌǇ�ƚŚƌĞĞ�ŵŽŶƚŚƐ͘�zŽƵ�ŵƵƐƚ�ďĞ�ǀĞƌǇ�ĐĂƌĞĨƵů�ǁŚĞŶ�ĐůĞĂŶŝŶŐ�ƚŚŝƐ�ůĞŶƐ͘�/ƚ�ĐĂŶŶŽƚ�ďĞ�ƌĞŵŽǀĞĚ�ĨƌŽŵ� 
ƚŚĞ�ůĂƐĞƌ�ƚƵďĞ͘��Ɛ�ǁŝƚŚ�ƚŚĞ�ŽƚŚĞƌ�ůĞŶƐĞƐ�ĂŶĚ�ŵŝƌƌŽƌƐ͕�YͲƚŝƉƐ�ĂŶĚ�isoƉƌoƉyl ĂlĐohol�Žƌ�ůĞŶƐ�ǁŝƉĞƐ 
ǁŝƚŚ�ĂůĐŽŚŽůͲĨƌĞĞ�ƐŽůƵƚŝŽŶ�ĐĂŶ�ďĞ�ƵƐĞĚ͘��Ğ�ŐĞŶƚůĞ͘�/ĚĞĂůůǇ͕�ŝƚ�ǁŝůů�ŽŶůǇ�ďĞ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ƌĞŵŽǀĞ�ĚƵƐƚ 
Žƌ�Ĩŝůŵ�ĐŽŶƚĂŵŝŶĂƚŝŽŶ�ĨƌŽŵ�ŚƵŵŝĚŝƚǇ͕�ƐŵŽŬĞ͕�Žƌ�ĨƵŵĞƐ͘��Ž�ŶŽƚ�ƐĐƌĂƚĐŚ�ƚŚŝƐ�ůĞŶƐ͖�ŝƚ�ŝƐ�ŶŽƚ�ƌĞƉůĂĐĞĂďůĞ͘

>ŝŶĞĂƌ�ƌĂŝůƐ͗
>ŝŶĞĂƌ�ƌĂŝůƐ�ĂƌĞ�ƚŚĞ�ŐƵŝĚŝŶŐ�ƌĂŝůƐ�ĂůŽŶŐ�ƚŚĞ�ůĞĨƚ�ĂŶĚ�ƌŝŐŚƚ�ƐŝĚĞƐ͕�ĂŶĚ�ĂĐƌŽƐƐ�ƚŚĞ�ŐĂŶƚƌǇ͘�dŚĞƐĞ� 

ƌĂŝůƐ�ƐŚŽƵůĚ�ďĞ�ĐůĞĂŶ͕�ǁŝƚŚŽƵƚ�ƌƵƐƚ͕�ĂŶĚ�ŚĂǀĞ�Ă�ƐůŝŐŚƚ�ŐůĂǌĞ�ĐŽĂƚŝŶŐ�ŽĨ�ǁŚŝƚĞ�ůŝƚŚŝƵŵ�ŐƌĞĂƐĞ͘�dŚĞ�ůŝŶĞĂƌ� 
ƌĂŝůƐ�ƐŚŽƵůĚ�ďĞ�ĐůĞĂŶĞĚ�ĂŶĚ�ĞǆĂŵŝŶĞĚ�ŽŶĐĞ�Ă�ŵŽŶƚŚ�ƚŽ�ƉƌĞǀĞŶƚ�ƚŚĞ�ůĂƐĞƌ�ŚĞĂĚ�ŶŽƚ�ƚŽ�ŵŽǀĞ͘�dŚĞ� 
ƐƵƌĨĂĐĞ�ŽĨ�ƚŚĞ�ŵĞƚĂů�ƐŚŽƵůĚ�ĂůǁĂǇƐ�ŚĂǀĞ�ǁŚŝƚĞ�ůŝƚŚŝƵŵ�ŐƌĞĂƐĞ�ŽŶ�ŝƚ�ƐƵĐŚ�ƚŚĂƚ�ŝƚ�ŝƐ�ΗǁĞƚΗ�ƚŽ�ƚŚĞ�ƚŽƵĐŚ͘

dŚĞ�ďĞƐƚ�ǁĂǇ�ƚŽ�ƐĞĞ�ƚŚĂƚ�ǇŽƵ�ŶĞĞĚ�ƚŽ�ĚŽ�ƐŽŵĞ�ĐůĞĂŶŝŶŐ�ŝƐ�ƚŽ�ĐŚĞĐŬ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ƌĂŝů�ǁŚĞƌĞ� 
ƚŚĞ�ŚŽŵĞ�ƐǁŝƚĐŚ�ŝƐ�ůŽĐĂƚĞĚ͘�/Ĩ�ǇŽƵ�ƐĞĞ�Ă�ĚŝƌƚǇ�ůŝŶĞ͕�ƚŚĞŶ�ĐůĞĂŶ�ƚŚĞ�ƌĂŝůƐ�ŽĨĨ�ĂŶĚ�ĂƉƉůǇ�ĨƌĞƐŚ�ǁŚŝƚĞ� 
ůŝƚŚŝƵŵ�ŐƌĞĂƐĞ͘

Linear bearings: 
The linear bearings are found under the gantry (to mount the gantry to the side rails) and 

under the focal head (to mount the focal head to the gantry). tĞ ƌĞĐommĞnĚ Ƶsing ǁhiƚĞ liƚhiƵm 
gƌĞĂsĞ ĂnĚ ĂƉƉlying ƚhĂƚ onƚo ƚhĞ linĞĂƌ ƌĂils ĂnĚ insiĚĞ ƚhĞ linĞĂƌ ďĞĂƌings͘
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1. Flush out the bad water

2. Add fresh water with 20 percent bleach. Cycle the bleach-water for 30 minutes. Flush this water
out also.

3. Switch the inlet and outlet hoses and flush with more water. This should dislodge mold from
inside the laser tube.

4. The flow safety sensor could also be full of mold. The best solution is to take it apart and clean
with a soft brush or pipe cleaners. Make sure to re-assemble the sensor correctly and without
leaks. It is possible that harsh cleaners could creep into the sensor electronics and cause
permanent damage.

Storage of the laser: 
Clean, dry, warm location with Ŷo vibration. DaŬe ƐƵre ƚŚere are NO D�TEZ/�>;^Ϳ >E&T 

ŽŶ ƚŚe wŽrŬƚaďůe wŚeŶ ƚŚe ŵaĐŚŝŶe ŝƐ ŶŽƚ ŝŶ ƵƐe͘

Use a dehumidifier:  
Humidity can cause the metal parts of the laser machine to rust. All metal is expected to rust. 
One unexpected metal surface is the laser mirrors. It is best to try to control the humidity level in 
the laser work area. Clean the mirrors and check for this oxidation as a possible problem. Replace 
mirrors that do not meet your expectation of performance.  

O P E R A T O R’ S  M A N U A L  F O R  L S  S E R I E S 

Air filters: 
Please consult your user appropriate user manual(s) for cleaning or replacing the air filters. 

Air filters work best when air is able to move through them and catch the specs of dust, fumes, and 
other ĚĞďƌŝƐ in the air. If a filter is too dirty, then the air pressure will be adversely reduced. It can 
be very important to get the bad smells out of the room. Some ŽĨĨ-ŐaƐeƐ from the laser cutting 
process can be caustic, nauseating, volatile, corrosive, or even deadly. It is best to use multiple 
stages of filters to catch the ƉĂƌƚŝĐůĞƐ�ŽĨ�ĚŝĨĨĞƌĞŶƚ�ƐŝǌĞ͘

/ŶĐůŝŶe WŽƌƚŝŽŶ Žf TĂďůe Θ �ŽůůeĐƚŝŽŶ TƌĂǇ;ƐͿ:

/ƚ ŝƐ ,/',>z ƌeĐŽŵŵeŶded ƚŚaƚ ƚŚeƐe areaƐ ŵƵƐƚ ďe ĐůeaŶ ŽĨ ĚeďrŝƐ ďeĨŽre͕ ďeƚweeŶ aŶĚ 
aĨƚer ƵƐaŐe ŽĨ ƚŚe ŵaĐŚŝŶe͘ �ŽŝŶŐ ƐŽ wŝůů ŚeůƉ ƉreǀeŶƚ aŶy aĐĐŝĚeŶƚaů ŚaǌarĚƐ ƚŚaƚ ŵay ĐaƵƐe ;eǆ͘ 
ĨŝreͬeǆĐeƐƐŝǀe ƐŵŽŬeͿ ƚŚe ŵaĐŚŝŶe ƚŽ ďe ĚaŵaŐeĚ͘ 

Nuts/Bolts: 
If concerned about these items rusting, then you should apply a thin coating of silicone 

base grease. One application per year should be enough.  

Coolant: 
Firstly, automotive antifreeze should not be used as a laser coolant. The best coolant is 

deionized water. In the absence of deionized water, distilled water can be used. Tap water should 
be a much later resort. The coolant should always be clean and clear. It is a common problem for 
the coolant to become infested with mold. This often looks like a murky green water with algae 
build up on the inner walls of the hoses. The solution is a multi-step process.   
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dƌŽƵďůĞƐŚŽŽƚŝŶŐ�
Laser not coming on  
First make sure power receptacle the laser is plugged into has working power. Plug in some other 
device, like a lamp or power drill and check for power.   

Check the simple stuff first. 

• Is the emergency kill button pressed?

• Is the key turned to the on position?

Machine coming on but not firing   
The laser has several protection modes built in to prevent possible injury or machine damage. 
Problems with any of these systems will prevent the laser from actually firing, although the head 
will still move around like the machine is working fine.   

• Check the water supply. If the laser does not detect water flowing through the tube the laser
will not fire, so make sure either your CW-3000/5000 water chiller is on.

• Make sure all doors are closed. All our machines come with interlocks to prevent operation in
the advent lid or doors are open

y�Žƌ�z�^ůŽƉ�KǀĞƌ��ƌƌŽƌ�ͬ�&ƌĂŵĞ�KǀĞƌ��ƌƌŽƌ
When running the &ƌĂŵĞ and/or STARTͲPAUSE button, the ^ůŽƉͬ&ƌĂŵĞ error message will appear
only if the object(s)/image(s) being executed on the worktable is overextending (too big and/
or not enough space on the worktable to be done) 

The file/job keeps starting at the same spot every time 
In most cases, this happens when the “KZ/'/E” was accidentally selected. To cancel the origin, ƉƌĞƐƐ�
ƚŚĞ��ͬh�ďƵƚƚŽŶ�ĂŶĚ�ĐǇĐůĞ�ƚŚƌŽƵŐŚ�ƚŚĞ�ŽƉƚŝŽŶƐ�ƵŶƚŝů�ǇŽƵ�ƐĞĞ��ǆŝƐ�ZĞƐĞƚн͘�^ĞůĞĐƚ�ŝƚ�ĂŶĚ�ƚŚĞŶ�ŚŝŐŚůŝŐŚƚ�
ŽǀĞƌ�ƚŚĞ�yz�ĂǆŝƐ�ƌĞƐĞƚ͘�KŶĐĞ�ƚŚĂƚ�ŝƐ�ƐĞůĞĐƚĞĚ͕�ƚŚĞ�ůĂƐĞƌ�ŚĞĂĚ�ǁŝůů�ŐŽ�ƚŽ�ŝƚΖƐ�ŚŽŵĞ�ƉŽƐŝƚŝŽŶ�ĂŶĚ�ŶŽǁ�ƚŚĞ�
ŽƌŝŐŝŶ�ŚĂƐ�ďĞĞŶ�ĐĂŶĐĞůůĞĚ͘�dŽ�ĐŚĂŶŐĞ�ƚŚĞ�ŽƌŝŐŝŶ�ƉŽƐŝƚŝŽŶ͕� ũƵƐƚ�ŵŽǀĞ�ƚŚĞ� ůĂƐĞƌ�ŚĞĂĚ�ƚŽ�ǇŽƵƌ�ĚĞƐŝƌĞĚ�
ůŽĐĂƚŝŽŶ͕�ƚŚĞŶ�ƉƌĞƐƐ�ƚŚĞ�KZ/'/E�ďƵƚƚŽŶ�ĂŐĂŝŶ�ƚŽ�ƐĞƚ�ƚŚĞ�ŽƌŝŐŝŶ͘
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