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Anschluß zum Wechsel des Meßöls

Einlaß für Meßöl

Präzisionsführung
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Motor des Außenzylinders

motorbetriebener Verschiebeschlitten

Auslaß für thermostatisiertes Öl

Einlaß für thermostatisiertes Öl

Magnetkupplung

Deckelplatte

Silikonöl als Meßflüssigkeit

Bodenplatte
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I�JLK(MONQP�NQJLKSRTK,U�NVPXW,NQYLJ[Z\I(MONVMQ]
^,_�J[`OZaI�NQK.U�NVKbW,NQJ[U�NQK.c>NVYLJdZaI(MOe�K�fgNQK�WhNV_>NQfgNQK.`iJ[Z\I�U�JLN?U(NQP1jkMOPmln%o e�K�f
p e�f%Nm`iNQM p MONQKqjkMOP�NQe�M�NQJLY[Z\I�NVKrJsKqU�NQP p e o Nt`�`iNQKSU�NQKAjkMOPmln%o e�K�fu]XvwRg`wx n KqU�NQKyjzMOPONVe�MONQJsYdZaI�NQK{P�N
|
},NQ~(MOJLNVPOMONw�,J[Z\I(M�_�JLPaU�x n K�NQJsK�NQP?RtK,RTY n f%NVKr����v����.R o NQP!R.RTe�� p _>NQJuxkNQPa`�Z\I�JsNtU�NQKuN>c>JsYdU�NVP1Rte���f%N
|
K n%o{o NQK6]�v�JLN��.R o NQPaR p NQJsf%M�U�RTW,NQJFJLKA��JdZaI(MOe�K�f�U�Nt`�� n P o RtYLNQK(xkNQ~(M n P!`>U�NVP.RTe,`�f%NQYsNQe,ZaI�M�NQMONVK
� Y�lRgZ\I�Nz]�^,e�P��Be,`i_�NQPOM�e�K�fA��`iJsNQI�N���W,`OZaI�K�JsMOM���]'�(]'�k�B_�NQPaU(NQKAU�JsN�JsKqU�NQKAW,NQJdU(NQKqc>JLY[U�NQPOK9RtW�f%N
|
W�JLY[U�NQMONVK���NVJLYdZaI�NQK�NQJLK,RtK,U�NQP p e�f%N n PaU�KuNQM�e�K,U9` n U�NQP�c>NQM�PaRTf�euK,U�U�JsN.��JdZaI�M�e�K�f�U�NQP��6NQJsYdZaI�NQK�|
f%Nt`�Z\I(_�JLK,U(JLf%~kNVJLMONVK�W,Nt`�MOJ o�o MV]
� JLN�RTe,ZaI{JsK�U(NQPB��Rg`iNQP��(v ng��� YLNVPi�(��K�N o{ngo NQMOP�JLN���`�JLNQI�N��BW,`OZaI�K�JsMOM
��]L�t� o le,`�`iNQK�U(JLN.U�NVPBjkM�Ptln |
o e�Kuf p e�fgNt`iNQM p MONVK*jkM�PONQe�M�NQJLY[Z\IuNQK�NQJLKAfge�MONt`.�6NQJLY[Z\IuNQK�� n Ysf%NQxkNVP o ln fgNQK�W,Nt`iJsM p NQK �6U�R o JLM�`iJLN¡U�NQP
jkMOPmln%o e�K�fB� n YLf%NVK6� n I�K�N�U�JsNt`iN p e�W,NQNQJsK�},e,`�`iNQK6]g�BY[`¢jkM�PONQeuMONQJsYdZaI�NQKw£,K,U�NVK�JLK�U(JLNt`�NQP1��POW,NQJLM p _�NQJ
xkNQPa`�Z\I�JsNtU�NQKuN��BPOM�NQK{`�JLYsWhNVPOW,Nt`OZaI�J[Z\I(MONQM�NQP1I n I�YLNVPB¤�YdRg`i~(e�f%NQYsK{¥?NQPO_�NQK,U�euK�f�]�jkJsNwW,Nt`iJsM p NQK�NQJsK�NQK
o JLM�MOYLNVPONQKqvBeuPaZaI o Nt`�`iNQP�x n Ky_
RTI�Ys_>NQJ[`iNA�V¦T§ o e�KSU GgG § o ]1vwRg`;x n K�JLI�K�NVKyf%Nt`�MOP�NQe�MONA�,J[Z\I(M
f%NQI n PaZaI�M�U�NQKy¤�Nt`iNVM p NQKqU(NQP.¨�JLN3��jkM�PONQe�euK�f{e�K,U�_�NQJd`�M.`iNVK�~�P�NtZaI�M p e�P.c>NVYLNQe,ZaI(MOe�K�fz`iP�JdZaI�M�e�K�f
`iNQJsK�N.f%P lng© M�N�ª�K�M�NQK,`�JLM lRtM�Rte�����`3],�BW�W6],�(] G �a]
« JsK�N�RTWS`OZaI�YLJsN © NQKSU�N>¥?NQP!RTPOW,NQJsMOe�Kuf.U�NQP1W,NQJ[U�NQK��Be(��K,RTI o NQK�fgNt`OZaI�JLNVI�MFRTe���NQJsK�N o­¬ �ye�KSU�_�JLPaU
J o � n YLf%NVK,U�NQK9�BW,`�Z\IuK�JLM�M>W,NQI,RtK,U�NQYsMQ]

®�¯±°�¯±° ²�³�´�µ�¶6·�¸,³w¹�º¼»w¶6·�½y¾�¿�»w¶6·
c>NQJ�U�NVPq�Be,`i_�NQPOM�e�K�f=U�NVPqc>JLYdU(NQP�~ n%o{o M{Nt`ARte���U(JLNÀ¨�Nt`O`�e�K�fÁNQJsK�NQP9¥ÂNVPa`OZaI�JsNQW�e�K�fÀNQJLKuNt`
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HJILKNM*OQPNRS PUTWVYX[Z�ILO9\�I�]UV S�^ ZY_2`bacP ^ KdVeacVJZ�ILOQI�fJTJ_2gbRacVhZUIeRTYHJILOQX�ILPUg�i

j ILK9ZUILVkPYKdI�O�`LTlHJILgFOma�nmP�gQILVJZ�ILVpo ^ ILKdVYI�Vrq9I S�s ILgFOQKdI�V-t >=@uB�DQE�v Kw_;gxZYa�_xacVJZUI�Om_�y{z S OQgHJIb_;gFILP�g[ZUI�O|q9OQTWVJZU`LTJ_2gmabVJZ~}9ZUILOx_;Kwn�Pk� S V��$�������/HJILK�M*OFP RS P�TYVYXkZUILOx\�IL]UV S�^ ZW_;`babP ^ abTJ_ILV�g2��K�nmo�I ^ g�}JacTJ_�ILK�VYI s _2] s[s ILgQOFK�_QnQPWILV/fJ�{ILK����-KdOQHJI ^ `LTJ_2gmacVhZ~iNz6KdIb_2Ib_&Kw_;g�ZUTYOmnmPpZUK�I[\ RacVhZUILO
HJIbZUK�VYX�g�}~ZUK�I�acTU��X�OQTYVJZ8Z�ILO��$a���gQHJIbZ�KdVYX�TYVYX�abV�ZUILV8M*VJZ�� ^ abgQgQI�V�`LTeILKdVYI�O9M�K�VU��RabOQg�_Q_;gFObRS�s TYVWXPYK�V|`�T s�� VYVWILVY`L] ^ K�VJZUILO
��RTYPYOQI�V�i
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PYILVhZUI s �6TW£�ILVY`�] ^ KdVJZUI�O�ZYabOQX�I�_;gQI ^d^ g�iJ�6TU��ZUILO ^ K�VYo�ILV�¤�I�KdgQI$K�_;g9ILK�VYI�¤�K�nmPUgFHJacOFo�ILKdg�_ s Ib_Q_2TYVYX�`LT_;I�PYILV~¥�i � VU� S�^ X�I�ZUILO0X�I�OQKdVWX�ILV¦\ S gmabgQK S VJ_;O�acgFILVkZUIb_ � VYVYILVY`�] ^ KdVJZUI�Om_�_2KdVJZ�ZUKdIx§�ILK ^ n�PYI�VUHJabPYVYILV
V�TYO�TYVJZUI�TYg ^ K�nmP[`LT�ILOQo�I�VYVYILV�iWz6KdI¨_QnmPYI s abgQK�_Fn�PWI&fJILKwn�PWVUTYVWX�acT��{ZUILO�OFIbn�P�gQI�V�¤�ILK�gQI0ZUK�ILV�g�ZUIb_©�PJa ^ HeZUI s HJIb_F_;ILOFILV�ª
ILOm_2g RacVhZUVYK�_�i
z6K�Ib_;ILO
fJ��I�K����-K�OQHJI ^ `LTJ_;g�acVJZ0X�ILP�g«� RTYO >8¬CB�Dm­ � E HJILKWM�OFP RS P�TYVYX�ZUI�O
\�I�]UV S�^ ZY_2`bacP ^ ZUI�_ � VYVYILVU�`L] ^ K�VJZUILO�_&����� RTYHJILO�I�KdVYI�q$acHJI ^ ��I�OQ`L�{ILKdX�TYVYX�KdV®I�KdVYILV¦a�_2] sxs ILgQOFK�_Fn�PYI�V8M*K�VU���-K�OQHJI ^ `�TJ_;g�acVJZRTYHJILO�i

�6KdI�OQHJILK���Ra�nmPJ_2g6ILK�V��-KdOQHJI ^ ZUIb_�� S OFPYILO$_;] s[s ILgFOQK�_QnmPYI�V�fJ��I�K����-K�OQHJI ^ `LTJ_;g�acVJZ�Ib_�_;TYo�o�`LIb_?�_;K���I�abV�}�HYK�_*ILO*K�V�ac¯�K�a ^ ILO
\�K�nmP�gQTYVYX9�°a�_;g
� S V[ZUI�O j S ZUILVU��`LTWO�z9Ibn�o�I ^ � ^ acgQgFI
OQILKwn�P�gLibz6I�O�abVJZUILOFI�-KdOFHJI ^ ��ILOQOFKdVYX�ILOQg±_;Kwn�P0ILV�gm_2�YOQIbnmPYILVhZ6TYVJZ0� ^ ab`LKdILOFgN_;Kwn�P0KdV�ZUI�O S HJILOQI�V S ZUILONTYV�gQILOFILV�M
n�o�I*VhacPYI
a s²� VYVYILVW`L] ^ KdVJZ�ILOLi�M*KdVYI ^ ILK�nmP�gQI��$_;] s[s ILg2OQK�I�K s IL¯U�JILOFK s I�VUgFI ^�^ I�V��6TU��HhacT�}WZUKdI9KdV[I�KdVYI s OQIbaL�
^ I�V�M�¯��JILOQK s ILV�g�K s[s I�O�� S O ^ K�ILX�g�}���RTWPYOQg
ZWac`LT�}�ZYac£�ZYa�_
�6V���a�n�PJ_2ILV�I�KdVYIb_NH³I�_;gQK s[s gQI�V&�-K�OQHJI ^ _acT��9´ S _2gQILV¦ZUIb_0acVhZUILOQI�V/HJIL� S OQ`LTYX�g0��KdOmZµi j ILK¶ZUILO0K�ZUI�a ^ Kw_;K�ILOQgFILV s abgQPYI s acgFK�_QnmPYI�V j Ib_QnmPYOQI�K��HYTYVWX[PYKdVWX�ILX�ILV ^ KdILX�g�� S�^d^ _;g�RacVJZUK�X�I�¤�] sxs ILgQOFK·I6� S OL}JTYVJZ|I�_6K�_2g6X ^ ILKwn�P[�¸acPYO�_QnmPYILK�V ^ Kwn�P�} S H�ZUI�O
S HJILOFI S ZUILO�Z�ILO0TYVUgFILOQIx�-KdOQHJI ^ ZUI�_&TYO�_;�YO�RTYVYX ^ K�nmPYILVp_2] sxs I�gFOQKw_QnmPYI�V®fJ�{ILK����-KdOFH³I ^ `LTJ_2gmabVJZUIb_
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j ILK{a ^�^ ILV®PWKdILO�� S OQX�Ib_;gFI ^d^ gQILV¦M*OQX�ILHYVYKw_Q_;I�V®`LTpZUI�V¹o ^ I�KdVYILVpq9I S�s ILgQOFKdILV8��TYO�ZUI�ZUK�I�ac¯�K�aL�
^ I[q9Ib_Fn�P���KdVhZUKdX�o�ILKdg�_;o S�s � S VYILV�gQI�a ^ _�º�IL£�X�O�RS £�IxX�IL��RabP ^ g�i«º�K�£�g s abV�ZUKdIb_2I K�V®Z�ILO�fJ] ^ KdVJZUI�O;�
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L�M NPO�MRQCS.N�M TUO�VWN�XYX N�TULAN�T[ZU\UO]V_^` TULAN�a�bcT[MYS�dWN�dfegb!dWhcN_OWQCS�MRQCS�ViN `�j Sk^` T�h!N�T%lnmob�p%^b!T�T�N�T.qr^\'dsLAM N�h!X N�Mut
QrS�N�THv ` d `xw N�ViN�dWyzN�dWViN*N�MYT�N�e�MYN�X { ` S�XU\�TAVWN�d�OWQCS�M N_L�X M|QrS�N�dg}HbAL�N�T~N���M|O]ViM N�diN�T7� I��'�UJc�c� l

� N�M�L�N�T�S�M N�dza�bcdihcNxO�VWN�XYX VWN�T[�/dWh!N j T�M|OWO�N�T�y�\�dCL�N�L ` O�� ` L�M N�T�a�N�diS�^` XYVWT�M|O < \�T�L�L ` O���^b!S�N�T��
{�\ � dWN�MYVWN�TAa�N�diS�^` XYVWT�MYO F T�M|QrSAV�a�N�d_^` TUL�N�dWV�lg��T ` X X N�T��4^` X XYN�T j N�Vidx^` hcV <�=�>�@�B \�TUL F�= I�J l
�*N�dCL�V�OfN�V ` X1l�� ��Bx� p�bcT�TAVWN�T ` T�N�M T�N w���`_� X b!d]�'�gbc\�N�ViVWN�m � O�VWN w�w MYV di\�S�N�T�L�N w¢¡ \�£!N�T�{ � X MYTUL�N�d
\�TUL <�=¤>�@CB {�N�MYhcN�T � L ` £-O�MRQCS w M VP{�\�T�N�S w N�TULAN�d�Z � XYM TUL�N�dWX�^` T�hcN
L ` O¥L � T `�w M|OWQCS�N[egN�diS ` Xut
VWN�T¦L�N�d6m�Vidx^b w \�T'h�O]{�\UO]V_^` TUL�N§T�\'d*yzN�T�M h¨^` T�L�N�dWV � ysN�T�T7O�MRQCS7O]N_QrSUO�bAL�N�d w N�S�d�©?MYd j N�X%M w m � t
O]VWN wªj N�«UTUL�N�T%lU¬*\�d4L�M N�ZUysN�M­��\'TUL[e�M N�d���©?MYd j N�X {�\UO]V_^` TUL�N®T�N�S w N�T.N�MYT�N�m�b!TUL�N�d�O]ViN�X XY\�T�h�N�MYT%l
m�b w MYV.N�dWhcM j V�O]MRQCS j N�M�L�M NxO�N�T?}HN_OWO]\'T�hcN�T?N�M T�{�ysN�M|L�M w N�TUO]MYbcT ` X N�d°¯�b!T�VidWb!X X ± ` d `xw N�ViN�dWd ` \ w²]³�´�µ @ ³�´�¶�· l

¸ MYN ¡*j'j M X|L�\�T�h � l I {�N�M h!VzL ` O�m�V `xj M XYM Vx^` VCOiL�M ` hcd `xw[w L�N�dgMYT[L�N w \�T�ViN�dCO�\UQCS�ViN�T¥v ` d `�w N�VWN�d�t
j N�dWN�M|QrS¦hcN�q¹\'TUL�N�T�N�T�ZU\UO]V_^` TULAN�l ¡ \�q¹h!N�VWd ` hcN�T-MRO�V�L�MYN���N � T�b!XRL�O�{ ` S'XsLANxO���T�T�N�T�{ � X M T�L�N�dCO ³�´�µ
^\ j N�dgL�N�dºL�NxO ¡ \�£cN�T�{ � X M T�L�N�dCO ³�´ ¶ l�ZU\ w ±�d ^` {�M|O]N�T ¡ \UO w NxOWO�N�T�LAN�dfmoV `�j M X MYV ^` VCO]h!dWN�T'{�N�T�y�\'dCL�N�T
mAQrS'dWM ViV�ysN�MYVWN�T�a�bcT >A@C>�I�»G¼ ³�´ µ »½>A@�I hcN�y ^` S�X V�l ¸ M N[ZUN�MYV*{�y�M|OWQCS�N�T~{�ysN�MgmAQCS�dWMYVWViN�T j N�VidW\�h
Q ` l I�B }HMYT�\�ViN�T%l

� w \�T�ViN�dCO�\UQCS�ViN�T¾v ` d `�w N�VWN�d j N�dWN�M|QrS#«�TUL�N�V�N�MYT ^¿ j N�dWh ` T�hÀa�bcT¾L�N�d�X `�w M T ` dWN�T¾�*di\�TULÁt
O]VWd_^b w \�T�h ² �gbc\'N�VWViN���m�Vidx^b w \�T'h · {�\�d � `�� X b!d]��©?MYd j N�X|O]VWd_^b w \�T�h§\�TUL j N�M%O�Vx^` dip�N�dWN�d*��N�hcN�T�dWb!V ` t
VWM b!T j N�MRLAN�d�Z � XYM TUL�N�d/a�bcT�L�N�d��gbc\'N�VWViN���m�Vidx^b w \�T'h6{�\.{�N�M VW±UN�diM bAL�M|OWQCS�N�T[m�±'M d ` X N�T�O]V ` ViV�l ¸ M NxO�NxO
O]M T�L�X ` \�q¹N�TULAN�©#N�X X N�T[M T ` {�M w \�V ` X N�dg\�TUL ` ��M ` X N�d���M|QrSAVW\�T'h�l
¸ M N�egN�di{�ysN�M hc\'T�hP{�\�L�N�T~m�±�M d ` XYN�TÂ«�TUL�N�Vgq�^\�d ³�´�¶ »GÃ6K!K�@CBx� O]V ` VWVz\�TUL[hcdiN�T�{�V4L�M diN�pAV ` T�L�N�T
� N�dWN�M|QrS � M T~L�N w L�N�d ^¿ j N�dWh ` T�h¥a�bcT¨L�N�dP�gbc\�N�VWVWN��[{�\'d � `�� X bcd���©?MYd j N�XRO�VWd_^b w \�T�h¥O]V ` ViV]«UTULAN�V�l
m�b w MYVsN��AMRO�VWMYN�dWVzN�M T�v/\�T'p�V � ` T~L�N w }HbALAN�T w M Vz{�ysN�M�\�TAVWN�d�OWQCS�M NxLAX MRQWS'N�T ` {�M w \'V ` XYN�T¥©#N�XYX N�TAt
{ ` S�XYN�T�hcXYN�MRQCS�{�N�MYVWh§O]V `�j MYX�O]MYTUL ² N�M T�O�bch!N�T ` T'T�ViN�d j M pAdWM ViMROiQrS�N�dsv/\�T'p�V · l

��^\�d ³�´�¶ÅÄ Ã�I�Æc> ^` TULAN�dWV¨O]MRQCSGL ` OHd ` \ w ��{�N�M ViX MRQWS'N7efN�dWS ` X VWN�TÅL�N�d#m�±�MYd ` X ysN�X X N�T � \�TUL
ÇÁ��N�hcN�T�X�^` \�«UhcN¥m�±�MYd ` XYN�TUÇ�VidWN�ViN�T�M w m � O�VWN wÈ` \�qil

� N�M4�ºdiS�^bcSA\�T�h¦a�bcT ³�´�µ O]N�Vi{�V�N�M T�N�© ` a � �A}HbAL�N�N�MYT%l/�*MYN�d j N�MzS ` T�L�N�X V�N_O.O�MRQCS-\ w N�MYT�N
{�N�M Vi±UN�dWMYbAL�MROiQrS�N4}HbAL�\�X ` VWMYbcT�LAN�d ��`_� X b!d]�o©?M d j N�X w M V�N�M T'N�d ` {�M w \�V ` X N�TP©¦N�X XYN�T�{ ` S�X�É =¾J qr^\�d
³�´�¶ÂÊ Ã§I�B!� l � N�MEO]Vx^` dWp�N�diN�dP�*N�hcN�T�dibcV ` VWMYbcT7XË^` £cV§O�MRQCSHN�MYT�N�T�MYNxL�diM hcN�dWN ` {�M w \'V ` XYNP©#N�XYX N�T'{ ` S�X
j N�b jU` QrSAVWN�T ² É =GI · l

� N�M XYNgL�N�d/MYT�L�MYNxO]N w ¯ ` ±�MYVWN�X�a�b!dWhcN_O]VWN�X X ViN�T§�/dWhcN j T�MROiO]N4O]V `xw[w N�T ` \UO/LAN�dsZU\UO `�w[w N�T ` d j N�M V
w M V�m�M X Ì ` �*^\UO]N�d�\�TUL�Ícb ^N�X/Î ` T�hcN�T j N�dih[M w � ` S w N�T�M S�diN�d ¸ M ±'X b w
` d j N�MYVWN�T¨� �oJ��ÏK_Jc� l
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��� k.h v����Nv�� k � fih u3�#t�r f�h v#u�� kdk v k ��� fgegk*h v���uS����� n)� v��,� | t bdegf�eg| �t | u b v��-v e wyr h v������ e ��t f v k�e u |�e�kh v���  jd� v�� eg{�¡£¢¥¤>¦¨§5©#ª�l v l v k �jdb v�� h v k v�«���v�� e�� v k�| v f¬f v k,­ � l v b�kde uxuMv kH¡M®�¤ u | t�� { t j u l v h v�r k�|�n

bde uN����� � 959 m7¯�§ u | t bde�f°jdk*h¥l v�rdv k�b v e z�v e�| v��xv�� ­ �xr)�� r jdkdl�e�k�h7e vSu | t |-e � k �t��xv�±²t�� f � �3³�´ e � b v f¶µ
u | �#�� �·jdk�l �jdb v�� n ´¸�t�rd�xv k�hQh v�� ­	egk u-t | ��� jdk�{7|�h v��¹��� e ��t f v kºe�kQh v���  j�� v�� e�{º¡!¢�¤�¦¨§5©�ª>b v e
����» �½¼ 9�:5: �¾eg|�h v � v�«7��v�� eg� v k7| v fgf�b v#u |xeg����| v k,l5jd| �j�b v��-v e�k u |xeg����|�¿ u egk�h1h�e v���� e ��t f v k¹e�k
h v�� k�jd� v�� e uxwyr�v k � eg�,jdf t |-e � k,f �t kdl v��>u | t bde�f!n
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uMv�v���uxwyrdv egk�jdkdl v k�¿ t j7Á0h�e v e�k¹a�b u-w�r kde�|-|Km�n�Ê�k � w�r k �t#rdv��Kv e�kdl v l t kdl v k z e � h°n
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� HKWi�]W�H � j`NGOGP � UqupraIHKP�w'W�HKj2gie�L�WY^`OGWY^���efginGNGj`WY^,�dDFOGJ�prP�W�O�HKO���WY^hEIHKO]L�NIOGP�giHKj*OGWYNGW�O�jhaGWYe� 
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