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height, so that the increased lift will not overly 
compress the valve springs (possibly causing 
spring breakage or unacceptable cam/follower 
loads).

When we do not list your required  
camshaft ?
We have several possibilities to help you:

1.  We grind your required profile on   
a camshaft blank. The machine   
set-up cost will be added to the   
price of a comparable camshaft.

2.  We can machine a camshaft from   
billet steel (single piece or small-   
batch production). We would be   
glad to help and advise you on   
your specific application.

Explaining the listed technical data
Valve timing and valve opening durations are 
shown minus the ramps.

Valve timing is shown as IO (Inlet opens in 
°Crankshaft before TDC), IC (Inlet closes in 
°Crankshafts after BDC), EO (Exhaust opens in 
°Crankshafts before BDC) and EC (Exhaust clo-
ses in °Crankshafts after TDC).

Peak timing is shown as °Crankshaft and defi-
nes the angle between the gas exchange TDC 
and the lobe center line of the inlet- or exhaust 
valves.

All valve lift figures are shown without deduc-
tion of valve lash, i.e. the actual valve lift is the 
stated valve lift minus the valve lash.

Since engines with hydraulic lifters have no 
valve lash, the stated valve lift is also the actual 
valve lift.

Valve lift at TDC is also shown without deduc-
tion of valve lash, i.e. the actual valve lift at 
TDC is the stated lift minus the valve lash.

The graph shows the valve opening duration 
and valve lift curve for Standard- and Sport 
camshafts. It also shows the important diffe-
rences in inlet/exhaust valve overlap and valve 
lift at TDC.

General note
All products in this catalog (except advertising 
material) are only available through the auto-
motors trade.

This catalog supersedes all previous catalogs. 
Part specifications and prices subject to change.

We may change technical specifications of our 
products without notice. Shipments back to us 
will only be accepted if we agreed before and 
in suitable, protective packaging. We will cre-
dit the invoiced amount -15% referring to the 
valid catalog price. Products which reach us will 
not be accepted if they were modified or have 
damages. This catalog is valid from 01.01.2009

Tuners and engine builders will find in this 
catalog a selection of the camshafts and other 
engine performance parts that we have in 
stock, or can deliver on short notice.

What is the difference between a Sport- 
and Standard cam-shaft?
Standard camshafts offer a good compromise 
between the daily requirerements from an 
automotive engine: sustained high speed on 
open roads, smooth engine idle at low rpm 
and low exhaust emissions.

If the importance of one or more of these 
parameters is reduced, the camshaft can be 
designed to function better in the remaining 
parameters.

Racing camshafts offer a substantial power 
increase at high rpm. Engine idle at low rpm is 
not possible anymore.

Sport camshafts inrease the valve lift, valve 
opening duration and the inlet/outlet valve 
overlap. This improves the cylinder filling at 
high rpm.
Engine idle at low rpm becomes erratic, due to 
the mixing of intake air and exhaust gasses.

Why are SCHRICK camshafts so special ?
                              They are manufactured by highly qualified 
specialists, who also supply the automotive 
industry.

                                            They are machined to precise tolerances, 
using the latest CNC machines.

 They are usually made from expensive, extre-
mely wearresistant “chilled” cast-iron.

  Warranty: 1 year without kilometer limitation.

Which camshafts are good for Street-
tuning ?
If the vehicle is intended for normal street use, 
i.e. with a stable engine idle and the ability 
to pass an emissions test (idle to lower rpm 
range), it is important to consider a small valve 
lift at TDC.

The table gives a gudeline for valve lift at TDC.

    2 Valve engines  
 with solid lifters                 2.3 mm

     4 Valve engines  
  with solid lifters                 1.5 mm

  2 Valve engines  
 with hydraulic lifters          1.9 mm

  4 Valve engines  
 with hydraulic lifters          1.1 mm

When these values are exceeded, the engine 
idle will become increasingly unstable and the 
torque delivery in the lower rpm range will be 
noticably weaker.

Camshafts with larger valve durations, and a 
resulting higher valve lift at TDC, should only 
be considered for racing applications, or when 
each cylinder has it`s own butterfly valve i.e. 2 
twin-choke carburettors on a 4 cylinder engine.

We have to point out that technical changes to 
an engine voids the vehicle`s type approval.

What precaution must be taken with 
valve springs ?
When we recommend the use of special valve 
springs, it is advisable to do so. SCHRICK cams-
hafts usually have an increased valve lift. If the 
standard valve springs are used, it is im- 
portant to increase the spring`s installed 

Explanation of the catalog
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Audi 5 Cyl. 4 Valve

*+,-�#.�-*.)*. .*�/ +-*"�"..+ .0)-+ *�0 ��

% ��		���*0-1�.1�0*. CALL TMS Fo
���
3�����
��
���
���
��������	�
���
��������%
*+,-��.�-*.)*. .*�/ "+-*"..+ -+).0 *�/ ��

% ��		���*0-1�.1�0*. 4�
���
3�����
��
���
���
��������	�
���
��������%

BMW M10 4 Cyl. 2 Valve

***+�*.�0,*)*. 5�+��/�6� +0,"+0,"..* 1+)5+�5+)1+ +�* *�+*"*�+* )./06�***+�*+�*/*                                                                  CALL TMS ����!7����
���
�3���
��)/"./0*�
./06)�**6-�*+�*-+"*++

***+�*.�0,*)*+ 5�+��/�6� +0,"+0,"..* 1+)5+�5+)1+ +�* *�+*"*�+* )./06�***+�*+�*/* ����)����!7����
���
�3���
��
./06)�**6-�*+�*-+"*++ �/"0*�)��

***+�*.�/+*)*. 5�-��.*�*� +/+"+/+"..* 1-)5-�5-)1- +�- *�+*"*�+* )./06�***+�*+�*/*� ����!7����
���
�3���
��
./06)�**6-�*+�*-+"*++ ��)�/"0*�

***+�*.�/+*)*+ 5�-��.*�*� +/+"+/+"..* 1-)5-�5-)1- +�- *�+*"*�+* )./06�***+�*+�*/*� ����)����!7����
���
�3���
��
./06)�**6-�*+�*-+"*++ �/"0*�)��

***+�*.�*,*)*. 0�+��.*�5� 1*,"1*,".*0 ,,)0*�0*),, +�/ *�+6"*�+6 )./06�***+�*+�*/* ����!7����
���
�3���
���)�/"0*�
./06)�**6-�*+�*-+"*++ ������������������3��3�
�
����������

���3��
���8

***+�*.�*,*)*+ 0�+��.*�5� 1*,"1*,".*0 ,,)0*�0*),, +�/ *�+6"*�+6 )./06�***+�*+�*/* ����)����!7����
���
�3���
��/"0*�)��
./06)�**6-�*+�*-+"*++ ������������������3��3�
�
����������

���3��
���%

***+�*.�.-*)*1 /�.��..�/� 1.-"1.-".** 60)50�50)60 6�- *�+6"*�+6 0002 02 080 upper 0002 13 059 4�
�����
������
�3��
����+������
��
����
���
0002 02 043 key 0894 13 8M8 ����!7����
���
�3���
%

***+�*.�.-*)*, /�.��..�/� 1.-"1.-".** 60)50�50)60 6�- *�+6"*�+6 0002 02 080 upper 0002 13 059 4�
�����
������
�3��
����+������
��
����
���
0002 02 043 key 0894 13 8M8 ����)����!7����
���
�3���
��/"0*�)��%

***+�*.�+0*)*. /�+"0�6��.+"..�.6� 1+0"1.-".** -,)0,�50)60 6�6 *�+6"*�+6 0002 02 080 upper 0002 13 059 Fi
�����
������
�3��
����+������
��
����
���
0002 02 043 key 0894 13 8M8 ����!7����
���
�3���
���)�/"0*���%

***+�*.�1-*)*. /�6"/�+��.+�,".+� 11-"1+0".** -0)00�0,)-, 6�/ *�+6"*�+6 0002 02 080 upper 0002 13 059 4�
�����
������
�3��
����+������
��
����
���
0002 02 043 key 0894 13 8M8 ����!7����
���
�3���
���)�/"0*���%

BMW M20 6 Cyl. 2 Valve ��+%*�)�+%6���

**6-�*.�5+*)** 5�*��..�*� +5+"+5+"... +6)-5�-5)+6 .�- *�+6"*�+6 )./06�***+�*+�*/*
./06)�**6-�*+�*-+�9�)*++

**6-�*.�0,*)** 5�1"5�*��..�,"..�*� +0,"+5+"..* 1+)5+�--)+- +�+".�5 *�+6"*�+6 )./06�***+�*+�*/*
./06)�**6-�*+�*-+�9�)*++

**6-�*.�00*)** 5�1��..�,� +00"+00"..* 1,)5,�5,)1, +�0 *�+6"*�+6 )./06�***+�*+�*/*
./06)�**6-�*+�*-+�9�)*++

**6-�*.�*,*)** 5�5��.+�+� 1*,"1*,".*6 ,5)55�55),5 ,�* *�+6"*�+6 ***+�*+�*/*

BMW M30 6 Cyl. 2 Valve ��+%0�)�1%6���

**++�*.�0+*)** 0�,��.*�-� +0+"+0+"..* 1.)5.�5.)1. .�0 *�+6"*�+6 ***+�*+�*/* ����
�3���
�

�����������
�:��
�����
7������������	��	�

���8

**++�*.�0,*)*. 0�5"0�-��.*�/".*�0� +0,"+0*"..* 1+)5+�5*)1* .�/".�5 *�+6"*�+6 ***+�*+�*/* :��
�����.���)�/"01��
7������������	��	�

���8

**++�*.�0,*)*, 0�5"0�-��.*�/".*�0� +0,"+0*"..* 1+)5+�5*)1* .�/".�5 *�+6"*�+6 )./06�***+�*+�*/*� :��
�����+��/"01�)���
7������������	��	�

���8

,

Tom Leahey


Tom Leahey


Tom Leahey


Tom Leahey


Tom Leahey


Tom Leahey


Tom Leahey


Tom Leahey




Camshafts

����� ����	
����
��������
�����
���������
�� �
���
�������� ��
���������� ������������ ������� ����� ����
�������
��
�������
�
 #;��"���%

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

BMW M40 4 Cyl. 2 Valve ��1.0���1.-��

*+15�*.�-0.)** -�6"-�1 +-0"+-,"..* +,)-,�-+)++ .�6".�1 ��

% CALL TMS +
�..�1"..�*�

BMW  M42  4 Cyl.  4 Valve   ��1.0���

*+6-�#.�6-.)** .*�, +6-"�"..* .0)60 .�+ ��

% *+6-�*+�*0+ ��		���*0-1�.1�0*. CALL TMS + ��
���
���3�����������
*+6-��.�6-.)** .*�, "+6-"..* 60).0 .�+ ��

% *+6-�*+�*0+ ��		���*0-1�.1�0*. CALL TMS + ��
���
���3�����������

BMW  M43  4 Cyl.  2 Valve  Roller Cam Follower  ��1.-���1.0���<1�.%0%%�

*161�*.�6-.)** -�1,"-�1, +6-".*0 +*)6-�60).0 .�*6"*�0- ��

% CALL TMS +
�..�."..�.� "+6-"..*

*161�*.�-,.)** -�1,"-�1, +-,"..* ++)-+�-+)++ .�++".�++ ��

% CALL TMS +
�..�."..�.� "+-,"..*

BMW  M52  6 Cyl.  4 Valve   ��1+*��)�1+0���6+*��)�6+0������������=(>�8

*+-.�#.�6+.)�* .*�+ +6+"�"..-)/. .*)-+�16)15 *�1)1�+ ��

% CALL TMS +  ���!�����������:6+��������������������8
��������
�
��$���������������*+-.��.�,,.)**8

*+-.��.�,,.)** /�6 "+,,".*- ,0).- *�0 ��

% CALL TMS +

BMW  M52TU  6 Cyl.  4 Valve   ��1+*��)�1+0���6+*��)�6+0���
������=(>�8

*+-.�#.�,0.)��* .*�* +,0"�".+*)0* ,)-,�,,)+, *�.),�, ��

% CALL TMS + :6+�;�����������
*+-.��.�,0.)��* .*�* "+,0"..+)05 6-).+�1.)15 *�-)1�- ��

% CALL TMS + :6+�;�����������

BMW  M54  6 Cyl.  4 Valve   ���11*���61*���?6�1�*@��<,���
������=(>�8

*+-.�#.�-,.)��* .*�6 +-,"�".+-)0- -)50�,-)10 *�.6),�*6 ��

% CALL TMS +
*+-.��.�,0.)��* .*�* "+,0"..+)05 6-).+�1.)15 *�-)1�- ��

% CALL TMS +
*+-.�#.�5+.)��* .*�/ +5+"�".+-)0- .*)0+�6*),+ *�16),�06 ��

% CALL TMS + ����!��������	
�������������
����������	����������
����8
*+-.��.�6-.)��* .*�, "+6-"..,)0/ -+).,�1/)15 *�-6),�, ��

% CALL TMS + ����!��������	
�������������
����������	����������
����8

BMW  M70  V 12 Cyl.  2 Valve

*+1/�@.�-,.)** -�1��..�*� +-,"+-,"..+ +*)-,�-,)+* .�. ��

% CALL TMS + �����"	����������
������������3������!�
%
*+1/��.�-,.)** -�1��..�*� +-,"+-,"..+ +*)-,�-,)+* .�. ��

% CALL TMS + �����"	����������
������������3������!�
%

BMW S14 4 Cyl. 4 Valve ��:1�#1*�

*++5��.�5-*)*. ..�1 +5-"+5-".*- 1+)-,�-,)1+ 1�+ *�16"*�,* **.1�*+�*-, �		�
�*++5�.1�*6. CALL TMS +
*++*�*+�*+- ��7�
�*++5�.1�*6+

!���*0/,�.1�0:5
*++5��.�0,*)** ..�6 +0,"+0,".*- 1-)-0�-0)1- 1�6 *�+6"*�1* **.1�*+�*-, �		�
�*++5�.1�*6. CALL TMS +

*++*�*+�*+- ��7�
*++5�.1�*6+
!���*0/,�.1�0:5

6
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BMW S14 4 Cyl. 4 Valve ��:1�#1*�

*++5��.�/+*)*6 .+�* +/+"+/+".*+ ,,)-0�-0),, ,�66 *�+6"*�1* **.1�*+�*-, �		�
�*++5�.1�*6.
*++*�*+�*+- ��7�
�*++5�.1�*6+

!���*0/,�.1�0:5
*++5��.�*0*)*. .+�+ 1*0"1*0".*+ 6+)5-�5-)6+ 6�6 *�+*"*�+6 0227 02 113  upper 0227 13 055 � ��		����*++5�.1�0*6��������
�8

 lower 0227 13 058 �
 key 0894 13 8L7 �
 tappet 0227 13 805 �
 int. valve 0227 13 053 �

 exh. valve 0227 13 054
*++5��.�+**)*+ .1�* 1+*"1+*".*+ 60)0+�0+)60 -�, *�+*"*�+6  0227 02 113 upper 0227 13 055 � ��		����*++5�.1�0*6��������
�8

lower 0227 13 058 �
key 0894 13 8L7 �
tappet 0227 13 805 �
int. valve 0227 13 053 �

exh. valve 0227 13 054 

BMW  S50, S52  6 Cyl.  4 Valve   ��:1�#1-�

*+0,�#.�0,*)*�. ..�/ +0,"���".++)0* +*)0,�-+),+ .�1)-�5 *�+6 M3 �������������1�*@�����!�
*+0,��.�0,*)**. ..�/ "+0,".*0 5*)1, 1�. *�+6                                                   M1��������������1�*@��$�����
*+0,�#.�/-*)*�. .+�, +/-"��".++)0* +-)/*��-0),0 +�.6)5�6 *�+6 :�1��������������1�*@�����!�
*+0,��.�/-*)**. .+�, "+/-".*0 ,*)5- ,�** *�+6 :�1��������������1�*@��$�����
*+0,�#.�0,*)*�+ ..�/ +0,"���".+/)-/ .1)/.�51)1. *�0)5�/6 *�+6                                                                                                                                    V�Vanos ���������
�����!�)���
��$������1�+�@
*+0,��.�0,*)*�+ ..�/ "+0,"..,)5- 5+)+0�10)-- +�1+)5�.6 *�+6 + ���������������
�����!�)���
��$������1�+�@
*+0,�#.�/-*)*�+ .+�, +/-"�"-/).+/ 5/)15�./)/5 .�16)0�0- *�+6 **.1�*+�*-, �		�
�
��%�*+0,�.1�*.* ���������������
�����!�)���
��$������1�+�@

*++*�*+�*+- ��7�
�
��%�*+0,�.1�*..
��		���*++5�.1�0*,

*+0,��.�/-*)*�+ .+�, "+/-"5-).., ,,)5+�0+)1, 1�+)5�/, *�+6 **.1�*+�*-, �		�
�
��%�*+0,�.1�*.* + ���������������
�����!�)���
��$������1�+�@
*++*�*+�*+- ��7�
�
��%�*+0,�.1�*..

��		���*++5�.1�0*,
*+0,�#.�.-*).�+ .1�1 1.-�"��"�.*, 6,�)�0+ 6�6 *�+6 0227 02 113 tappet 0227 13 805 � + ������������������3��
�����
8

upper ret. 0284 13 012 � A������
����
���%�1+��
lower ret. 0284 13 013 �
key 0894 13 8L6 �

valve 0284 13 014 intake
*+0,��.�*0*).�+ .1�* "1*0".*, 50)6* ,�6 *�+6 0227 02 113  tappet 0227 13 805 � + ������������������3��
�����
8

 upper ret. 0284 13 012 � A������
����
���%�1+��
 lower ret. 0284 13 013 �
 key 0894 13 8L6 �

 valve 0284 13 015 exhaust

BMW M88, S38 6 Cyl. 4 Valve ��:.��:6��-16����

*+*5��.�5+*)** ..�* +5+"+5+"..* +-)--�--)+- +�6 *�16"*�16 + #������:�00���)�./00�
*+*5��.�0**)** ..�* +0*"+0*"..* 1*)5*�5*)1* +�5 *�16"*�16 + #������>�10��./0/�)��

-
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����
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� �$��% ��������
��
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BMW S54 ��A1+��-����%�,��������

*,.6�#.�0**)** ..�-��.+�6*� +0*"�".1+)5+ 0)/+�-0)++ *�66)0�* *�+6 rocker arm 0415 13 800 CALL TMS + ������
�������
������������
���3�����
�7����>��
��!�
��!�
��
��8

*,.6��.�5+*)** ..�-��.+�6*� "+5+".+0)01 61)15�0)0+ *�66)-�.6 *�+6 rocker arm 0415 13 800 CALL TMS + ������
�������
������������
���3�����
�7������7�
��!�
��
��8

*,.6�#.�00*)** ..�-��.+�6*� +00"���".1+)5+ .+)/-�5-)1+ *�55)0�+- *�+6 rocker arm 0415 13 800 CALL TMS + ������
�������
����������������3�����
�7���
>��
��!�
��!�
��
��8�4�
��������:1��>@8

*,.6��.�0**)** ..�-��.+�6*� "+0*".1*)06 66),6�.*)/* *�-+)-�+6 *�+6 rocker arm 0415 13 800 CALL TMS + ������
�������
����������������3�����
�7���
>��
��!�
��!�
��
��8�4�
��������:1��>@%

*,.6�#.�*,*)** ..�-��.+�6*� 1*,"���".1+)5+ +*).*,�0*),, .�.6)0�6 *�+6 rocker arm 0415 13 800 CALL TMS + ������
�������
������������
���3�����
�7����>��
��!�
��!�
��
��8

*,.6��.�/-*)** ..�-��.+�6*� "+/-".1*)06 -1)61�.0)/0 .�16)-�- *�+6 rocker arm 0415 13 800 CALL TMS + ������
�������
�����������
���3�����
�7����>��
��!�
��!�
��
��8

*,.6�#.�00*)*. .+�/��.,�*� +00"�".1+)5+ .+)/-�5+)1- *�/)0�/ *�+6 0415 02 095 rocker arm 0415 13 800 � CALL TMS + �������	
������
������
����
�>��
��!
Retainer up 0415 13 011 & lo -012 
��!�
��
��������3�����
8

*,.6��.�0**)*. .+�60��.,�*� "+0*".1*)06 66),6�.*)/* *�-0)-�-0 *�+6 0415 02 095 rocker arm 0415 13 800 � CALL TMS + �������	
������
������
����
�>��
��!
Retainer up 0415 13 011 & lo-012 
��!�
��
��������3�����
8

*,.6�#.�*,*)*. .+�/��.,�**� 1*,"�".*, ,0)5- ,�65 *�+6 0415 02 095 rocker arm 0415 13 800 CALL TMS + �������	
������
������
����
�>��
��!
Retainer up 0415 13 011 & lo -012 
��!�
��
��������3�����
8�=�����������3�����
8

*,.6��.�/-*)*. .+�60��.,�**� "+/-".*, ,,)5+ ,�. *�+6 0415 02 095 CALL TMS + �������	
������
������
����
�>��
��!

��!�
��
��������3�����
8�=�����������3�����
8

BMW S62 V8 Cyl. 4 Valve��:6�#1/��<0�

*,*/�#.�-0.)@* ..�1 +-0"�".1,)5, *)00�-*).,0 *�*6)-�,* ��

% CALL TMS + ����!�����
�����3��7����������3�����
����%����
8
*,*/�#.�-0.)�* ..�1 +-0"�".1,)5, *)00�-*).,0 *�*6)-�,* ��

% CALL TMS + ����!�����
�����3��7����������3�����
����%����
8
*,*/��.�-0.)@* ..�1 "+-0".1-)5- 0-)+�60)10 *�.)-�.6 ��

% CALL TMS + ����!�����
�����3��7����������3�����
����%����
8
*,*/��.�-0.)�* ..�1 "+-0".1-)5- 0-)+�60)10 *�.)-�.6 ��

% CALL TMS + ����!�����
�����3��7����������3�����
����%����
8

BMW S85, 10 Zyl. 4V ��:6��:-�

*,51�#.�/+.)@* .+�+ +/+"".,6)5/ .)...�-5),6 *�*,)-�66 ��

% CALL TMS +
*,51�#.�/+.)�* .+�+ +/+"".,6)5/ .)...�-5),6 *�*,)-�66 ��

% CALL TMS +
*,51��.�0*.)@* .+�+ "+0*".1*)/1 /*).*�-1),5 *�+)1�0 ��

% CALL TMS + ����!���
�����
��������������3���������%����


��
�3��7�����������9�	������8
*,51��.�0*.)�* .+�+ "+0*".1*)/1 /*).*�-1),5 *�+)1�0 ��

% CALL TMS + ����!���
�����
��������������3���������%����
�9

3��7�����������9�	������8
*,51�#.�/-.)@* .+�+ +/-"".,6)5/ 1)..1�-/),5 *�*6)-�56 ��

% CALL TMS +
*,51�#.�/-.)�* .+�+ +/-"".,6)5/ 1)..1�-/),5 *�*6)-�56 ��

% CALL TMS +
*,51��.�0,.)@* .+�+ "+0,".1*)/1 /+).+�66),/ *�+6),�*6 ��

% CALL TMS +
*,51��.�0,.)�* .+�+ "+0,".1*)/1 /+).+�66),/ *�+6),�*6 ��

% CALL TMS +

BMW  R 259  2 Cyl.  4 Valve Boxer  ���06*�B>�������..**>�����B>���>��.+**�%%�

*1/+�*.�/+*)** /�6��..�1� +/+"+/+".*0 10)5,�5,)10 1�1 *�+*"*�16 CALL TMS + �����������
������������������
���
�����
����%
*1/+�*.�.+*)** /�6��..�1� 1.+"1.+".*, 6+)0*�0*)6+ ,�- *�+*"*�16 �����������
������������������
���
�����
����%

5



Camshafts
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���������� ������������ ������� ����� ����
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��
�������
�
 #;��"���%

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

BMW F650  1 Cyl.  4 Valve

*,66�#.�0**)** .*�* +0*"�".*0 1+)-0 +�1 *�+6 +
*,66��.�0**)** .*�* "+0*".*0 -0)1+ +�1 *�1 +

BMW S65 V8 4Valve M3 E92

*,06�#.�0,.)@* .+�** +0,�"�".1+)5,� .+)/*�-0)1- *�.6)-�5+ ��

% +
*,06�#.�0,.)�* .+�** +0,�"�".1+)5,� .+)/*�-0)1- *�.6)-�5+ ��

% +
*,06��.�0,.)@* .+�** �"+0,�".1,)0-� /-)0�,0)6- *�.5)6�*6 ��

% +
*,06��.�0,.)�* .+�** �"+0,�".1,)0-� /-)0�,0)6- *�.5)6�*6 ��

% +
*,06�#.�/+.)@* .+�+* +/+�"�".1+)5,� .,)/0�5+),* *�,)5�15 ��

% + ����!�����
�����������
���
����������	�����8

����!��	
��������
����������$%������C����%�.�**��8
*,06�#.�/+.)�* .+�+* +/+�"�".1+)5,� .,)/0�5+),* *�,)5�15 ��

% + ����!�����
�����������
���
����������	�����8

����!��	
��������
����������$%������C����%�.�**��8
*,06��.�/+.)@* .+�+* "+/+�".1,)0-� .**).+�6+)-* *�16)6�56 ��

% CALL TMS + ����!�����
�����������
���
����������	�����8

����!��	
��������
����������$%������C����%�.�**��8
*,06��.�/+.)�* .+�+* "+/+�".1,)0-� .**).+�6+)-* *�16)6�56 ��

% + ����!�����
�����������
���
����������	�����8

����!��	
��������
����������$%������C����%�.�**��8

Chrysler PT Cruiser 4 Cyl. 4 valve ���+�*@��

*,*-�#.�-,.)** 6�.6��/�**� +-,"�"... +.)-1 *�0- ��

% CALL TMS +
*,*-��.�6-.)** 6�.6��/�**� "+6-".*/ 65)./ *�-, ��

% +

Ducati  V 2 Cyl.  2 Valve

*,61�D.�+,*)** .*�5*��.+�*� 1+,"1+,"� 6,)/,�/*)60 1�*"1�6 *�+"*�+6 CALL TMS +
..*).*-

*,61��.�+,*)** .*�5*��.+�*� 1+,"1+,"� 6,)/,�/*)60 1�*"1�6 *�+"*�+6 +
..*).*-

Ducati  V 2 Cyl.  4 Valve   ��/.-��5,0��//-�

*16/�#��+0*)** /�/1��.+�*� 1+0"�".*, -*)00 1�/ *�+ CALL TMS +
*16/�#D�+0*)** /�/1��.+�*� 1+0"�".*, -*)00 1�/ *�+ +
*16/����.-*)** /�/1��.+�*� "1.-".*, 0+)6, 1�+ *�+6 +
*16/��D�.-*)** /�/1��.+�*� "1.-".*, 0+)6, 1�+ *�+6 +

Fiat  20V  5 Cyl.  4 Valve   ��A
��������	E�

*1.*�#.�-*.)�* .*�* +-*"�".+*).*. .*)5*�+/)6. *�+).�/ ��

% *1*-�*+�*6,�9�*./ CALL + ����3
������3��>��
��!�������������������*1*-�.1�**+8
*1.*��.�6+.)** /�* "+6+".*- 6+)+* *�/6 ��

% *1*-�*+�*6,�9�*./ TMS + ����3
������3��>��
��!�������������������*1*-�.1�**+8

Ford  CVH  4 Cyl.  2 Valve  Aluminium Cylinder Head   ��4�������#���
���(
���%%�

**0-�*.�00.)*+ -�6��.*�-� +00"+0*"..-".*/ +0)0*�-/)1. .�,".�0 ��

% +

0



Camshafts
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��
�������
�
 #;��"���%

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

Mini 4Cyl. 4V Cooper S R56 N14 11/2005-

*,01��.�,0.)*. 6�/-��.*�5*� "+,0"..+�+ 6-).+ *�51 ��

% �		�
��*,01�.1�**, CALL TMS + ����!����������	����������
����8�
����!��	
������
�����
����������$%���������%�.��8

*,01�#.�,0.)*. 6�/5��.*�5*� +,0"�".,*�/ ).5)06 ��

% �		�
��*,01�.1�**, CALL TMS + ����!����������	����������
����8�
����!��	
������
�����
����������$%���������%�.��8

Mini 4 Cyl. 4 valve �����������	�
���
����	�
�>��

*,+,�*.�-*.)** 6�55"-�+, +-*"+-*".., .-)-,�-,).- *�,+ ��

% CALL TMS +
�/�6"/�*�

*,+,�*.�-,.)*1 6�55"-�+, +-,"+5+".., .0)--�5*)++ *�6"*�-6 ��

% ����!��������*,+,�.1�**, CALL TMS + �����������
����	�
�>8
�/�6"/�*� �$������������*,+,�.1�**6

Moto Guzzi 2 Cyl. 2 Valve

*,6/�*.�+*)** /�*1��.+�*� 1+*"1+*".*0 6+)00�00)6+ 1�55 *�+6 ***+�*+�*,1 �		�
����������*,6/�.1�**1 +
***+�*+�*0* ��7�
�������*,6/�.1�**,

Nissan 350Z  V6 Cyl. 4 Vent.

*,-/�#.�6+*)@* .*�6* +6+"��".+- *)5+ *�,6) *�1* +
*,-/�#.�6+*)�* .*�6* +6+"�".+- *)5+ *�,6) *�1* +
*,-/��.�6+*)@* .*�6* "+6+"..1 6/).1 .�*6 *�11 +
*,-/��.�6+*)�* .*�6* "+6+"..1 6/).1 .�*6 *�11 +

Opel  OHC  4 Cyl.  2 Valve  Aluminium Cyl. Head, Big Block   ��F�
�������������:����%%�

**/+�*.�5-.)*. 5�1"5�.� +5-"+5+"..* +0)-0�--)+- .�,".�1 ��

% + ������������������7�>��
��!�
��!�
��
���**/+�.1�0**
�..�0"..�6�

**/+�*.�/-.)** 5�1��..�0� +/-"+/-".*6 ,1)51�51),1 1�- ��

% + ������������������7�>��
��!�
��!�
��
���**/+�.1�0**

Opel  16 V  Ecotec  4 Cyl.  4 Valve   ��.%0�)�+%+�������
�������
���>���
�%%�.//6�)��

*+/.��.�6-.)** .*�+ +6-"..* .0)60�60).0 *�/".�* ��

% ��		���*0-1�.1�0*1 +
*+/.��.�-,.)** .*�6 +-,"..* ++)-+�-+)++ .�1".�, ��

% ��		���*0-1�.1�0*1 +
*+/.��.�5+.)** .*�6 +5+"..* +-)--�--)+- .�5".�0 ��

% ��		���*0-1�.1�0*1 +

Opel  4 Cyl.  4 Valve roller cam follower ���+%+����<���
���>	��
���
�%%%��

*,.+�#.�6+.)*. 5�*1��.+�*� +6+"�"..- .*)-+ *�+6 ��

% 0242 02 054 �  upper 0412 13 004 + �������	
��������������3���������
�������������	
����%
0242 02 019  lower 0895 00 820

 key 0894 13 8M6
*,.+��.�,0.)*. 5�*1��.+�*� "+,0".*1 ,5)+. .�* ��

% 0242 02 054 �  upper 0412 13 004 + �������	
��������������3���������
�������������	
����%

0242 02 019  lower 0895 00 820
 key 0894 13 8M6

.
.



Camshafts
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����
������
� �$��% ��������
��
����%  �"�#�&��' ���!�������  () �)#()#�  �"�#�&��'  �"�#�&��' �������	
���� �������
��� ��� �
��	 ����
!�

Suzuki 4Cyl. 4V 1,4-1,8L SWIFT, IGNIS

*,0,�#.�,0*)** /�* +,0�"�"..5�)65� 5)-.�-5). *�,)-�+ *�+* +
*,0,��.�,**)** 0�6 "+,*�".*.� ,.)./ .�.6 *�16 +
*,0,�#.�6+*)** /�** +6+"�".+6)-6 .)5.�-.).. *�1)6�66 *�+* + .�-�>	�
��:.-��>7����   
*,0,��.�,-*)** /�** "+,-".*5 6*).- *�/* *�16 + .�-�>	�
��:.-��>7����   

Camshaft Kits

�����
�G

����4����7�
�� #;��	�
�!�� ��������
��
����% �������� ������>	
���� ������>	
�����������
� ��������
�� �$��%���� �
��	 ����
!�

Audi  5 Cyl.  2 Valve

**-,�.*�5+.)*+ .�$�**-,�*.�5+.)*+ .*�$�**.1�*+�*-+ .*�$�**.,�.1�./,���������� .*�$�*0-1�.1�0*.���

%���		�� . 7������������	��	�)�

�����
.*�$�**.1�*+�*+- .*�$�**.,�.1�*/,������� 7��������������	��	

+*�$�*0/,�.1�0:0�!�� 

����������	����������
�
���%�++�*������%
**-,�.*�5-.)** .�$�**-,�*.�5-.)** .*�$�**.1�*+�*-+ .*�$�**.,�.1�./,���������� .*�$�*0-1�.1�0*.���

%���		�� . 7������������	��	�)�

�����

.*�$�**.1�*+�*+- .*�$�**.,�.1�*/,������� 7��������������	��	
+*�$�*0/,�.1�0:0�!�� 

����������	����������
�
���%�++�*������%

Audi  4 Cyl.  5 Valve   ���1���,���H�B����,����������>!�
��(������%%�

*1*.�.*�/-*)** .�$�*1*.�#.�/-*)** .+�$�*1*.�*+�*-* .+�$�*1*.�.1�**5���������� +*�$�*0-1�.,�6**�����%��	���
 . �
��	��������������
�

�������
.�$�*1*.��.�/+*)** 0�$�**.,�*+�*6, 0�$�*1*.�.1�**0����������

0�$�**.,�*+�*+5 0�$�*1*.�.1�**/�������
,*�$�*0/,�.1�0:-�!��

*1*.�.*�/-*).* .�$�*1*.�#.�/-*)** .+�$�*1*.�*+�*-* .+�$�*1*.�.1�*.*���������� +*�$�*0-1�.,�6**�����%��	���
 . �
��	�D��7����>��
��!�������
.�$�*1*.��.�/+*)** 0�$�*+//�*+�*6* 0�$�*+//�.1�**-����������

0�$�*+//�*+�*1. 0�$�*+//�.1�**5�������
,*�$�*0/,�.1�0>-�!���

.+�$�*1*.�.1�*..����%�������
0�$�*1*.�.1�*.+��$�%������

BMW  M20  6 Cyl.  2 Valve   ��+%*�)�+%6���

**6-�.*�5+*)+* .�$�**6-�*.�5+*)** .+�$�***+�*+�*/* CALL TMS . ��������������	
������)�./06�
**6-�.*�5+*).* .�$�**6-�*.�5+*)** .+�$�**6-�*+�*-+ . 
��3����������	
������./06�)�

.+�$�**6-�*+�*++

.
/



Camshaft Kits
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�� #;��	�
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��
����% �������� ������>	
���� ������>	
�����������
� ��������
�� �$��%���� �
��	 ����
!�

BMW  S14  4 Cyl.  4 Valve   ��:1�#1*�

*++5�.*�0,*)** .�$�*++5��.�0,*)** .-�$�**.1�*+�*-, .-�$�*++5�.1�*6.���������� CALL TMS . �������������
������
���
�����7����
.�$�*++5��.�5-*)*. .-�$�*++*�*+�*+- .-�$�*++5�.1�*6+������� 
�������
�
�>��
��!�
��������		����*++5.10*,8

1+�$�*0/,�.1�0:5�!���
0�$�*++5�.1�*.-����%�������
0�$�*++5�.1�*.5��$�%������

*++5�.*�/+*)*6 .�$�*++5��.�/+*)*6 .-�$�**.1�*+�*-, .-�$�*++5�.1�*6.���������� CALL TMS . �������������
������
���
�����7����
�������
�

.�$�*++5��.�0,*)** .-�$�*++*�*+�*+- .-�$�*++5�.1�*6+������� >��
��!�
��������		����*++5.10*,8

1+�$�*0/,�.1�0:5�!���
0�$�*++5�.1�*.-����%�������
0�$�*++5�.1�*.5��$�%������

*++5�.*�+**)** .�$�*++5��.�+**)*+ .-�$�*++5�*+�..1 .-�$�*++5�.1�*66���������� .-�$�*++5�.1�0*6���		�� CALL TMS +
.�$�*++5��.�*0*)*. .-�$�*++5�.1�*60�������

1+�$�*0/,�.1�0@5�!���
0�$�*++5�.1�*61����%�������
0�$�*++5�.1�*6,��$�%������

BMW  S50, S52  6 Cyl.  4 Valve���:1�#1-�

*+0,�.*�/-*)*�+ .�$�*+0,�#.�/-*)*�+ +,�$�**.1�*+�*-, +,�$�*+0,�.1�*.*���������� CALL TMS . �
��	����;���������
�

����������		��
.�$�*+0,��.�/-*)*�+ +,�$�*++*�*+�*+- +,�$�*+0,�.1�*..������� ++5�.1�0*6�
�������
�
8

,0�$�*0/,�.1�0:-�!��

BMW  S50, S52  6 Cyl. 4 Valve���:1�#1-�

*+0,�.*�.-*).�+ .�$�*+0,�#.�.-*).�+ +,�$�*++5�*+�..1 +,�$�*+0,�.1�*.+���������� +,�$�*++5�.1�0*6���		�� CALL TMS + �
��	�D��7����>��
��!�������
.�$�*+0,��.�*0*).�+ +,�$�*+0,�.1�*.1�������

,0�$�*0/,�.1�0@-�!���
.+�$�*+0,�.1�*.,����%�������
.+�$�*+0,�.1�*.6��$�%������

BMW  S54 ��A1+���-����%��,�������

*,.6�.*�00*)*. .�?�*,.6�#.�00*)*. +,�?�*,.6�*+�*/6 �		�
�����������+,�?�*,.6�.1�*..� +,�?�*,.6�.1�0** CALL TMS +
.�?�*,.6��.�0**)*. ��7�
��>�����+,�?�*,.6�.1�*.+�

!����,0�?�*0/,�.1�0:-
*,.6�.*�00*)** .�?�*,.6�#.�00*)** +,�?�*,.6�.1�0** CALL TMS +

.�?�*,.6��.�0**)**

Ford  Zetec  SE  4 Cyl.  4 Valve���.%5��������%%�

*11*�.*�-**)�* .�$�*11*�#.�-**)�* .-�$�***+�*+�*,1 .-�$�*11*�.1�**1���������� .-�$�*0--.1�*5*��������	 .
.�$�*11*��.�1-*)** 1+�$�*0/,�.1�0@-�!��

Opel  OHC  4 Cyl.  2 Valve  Aluminium Cyl. Head, Small Block� ����
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Valves
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*1*.�.1�*.. +5�6 .*6�+ - 1�0 . >F- ����!� +�)�.+
*1*.�.1�*.+ 1* .*, - 1�0 . >F- �$����� +�)�0 =�������"� ������

***+�.1�**6 1/ .*1�6 0 1�0 1 :F0 �$����� +�)�,
***+�.1�*++ ,0 .*1�6 0 1�0 1 :F0 ����!� +�)�,

**6-�.1�**. ,+ .*1 5 ,�- 1 :F5 ����!� +�)�-
**6-�.1�**+ 1- .*1 5 ,�- 1 :F5 �$����� +�)�-

*++5�.1�*.- 10 .+1 5 .+�+ 1 :F5 ����!� +�)�0
*++5�.1�*.5 1+ .+6 5 .1�+ 1 :F5 �$����� +�)�0 =�������"� ������
*++5�.1�*61 1/ .+1 5 .+�5 . @F5 ����!� +�)�0
*++5�.1�*6, 1+�6 .+6 5 .1�5 . @F5 �$����� +�)�0 =�������"� ������

*+0,�.1�*., 16�0 .++�16 - .1�5 . @F- ����!� +�)�.+
*+0,�.1�*.6 1.�6 .+1�06 - .1�5 . @F- �$����� +�)�.+ =�������"� ������

*1/+�.1�**+ 15 ..6�/ 6 , . >F6 ����!� +�)�,
*1/+�.1�**. 11 ..5�6 6 6�6 . >F6 �$����� +�)�,

*,+,�.1�**, 1.�1 .*/�6 - 1 :F- ����!� +�)�0
*,+,�.1�**6 +- ..0�1 - 1 :F- �$����� +�)�0 =�������"� ������

***6�.1�**. 6* ... 0 , 1 :F0 ����!� +�)�-
***6�.1�**+ ,1 ..* 0 , 1 :F0 �$����� +�)�- =�������"� ������
***6�.1�**1 6+ .*/ 0 - . �F0 ����!� +�)�- 
������
�
���
������

**6�.1�*1-
***6�.1�**, ,, .*0 0 - . �F0 �$����� +�)�- =�������"� ��������
������
�


���
�����***6�.1�*1-

**.,�.1�*.0 16 .*-�6 0 1�6 . �F0 �$����� +�)�, D�
��)���3�����������3�

**.,�.1�*.5 ,* .*-�6 0 1�6 . �F0 ����!� +�)�, D�
��)���3�����������3�

**.,�.1�.5, 11�. /*�0 0 +�0 1 :F0 �$����� +�)�,
**.,�.1�.51 ,* /*�0 0 1 1 :F0 ����!� +�)�,

*++*�.1�*+* 1+ /6�, 5 ,�6 . �F5 ����!� +�)�0
*++*�.1�*+. +0 /0�+ 5 ,�6 . �F5 �$����� +�)�0
*++*�.1�*++ +5 /0�+ 5 ,�6 . �F5 �$����� +�)�0

*+-0�.1�**. ,. .*- 5 1 1 :F5 ����!� +�)�-
*+-0�.1�**+ 1-�+ .*-�, 5 1 1 :F5 �$����� +�)�-

*+//�.1�**0 1+ ...�. - .5�5 . >F- ����!� +�)�0
*+//�.1�**/ +0 ..*�, - .5�5 . >F- �$����� +�)�0
*+//�.1�*.* +/�6 /5�/ - ,�6 . >F- ����!� +�)�0
*+//�.1�*.. +- /5�+ - ,�6 . >F- �$����� +�)�0
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���
 .
*0/,�.1�0F5 ����	�����.,�+6���FF5����
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Valve blanks

Stem ground, Head premachined, without key groves

Price Price
d [mm] D [mm] L [mm] EUR / ea. Discount d [mm] D [mm] L [mm] EUR / ea. Discount

Part No. Stem dia. Head dia. Length excl. VAT group Part No. Stem dia. Head dia. Length excl. VAT group

Bimetall - Steel, for intake and exhaust up to appr. 70 KW / l Bimetall - Nimonic , for exhaust, when more then appr. 70 KW / l

0894 50 30S 4,98 30 124 3
0894 55 30S 5,48 30 124 3
0894 60 30S 5,98 30 139 3
0894 70 30S 6,98 30 139 3
0894 80 30S 7,98 30 139 3
0894 50 34S 4,98 34 124 3
0894 55 34S 5,48 34 124 3
0894 60 34S 5,98 34 139 3
0894 70 34S 6,98 34 139 3
0894 80 34S 7,98 34 139 3
0894 50 38S 4,98 38 124 3
0894 55 38S 5,48 38 124 3
0894 60 38S 5,98 38 139 3
0894 70 38S 6,98 38 139 3
0894 80 38S 7,98 38 139 3
0894 55 41S 5,48 41 124 3
0894 60 41S 5,98 41 139 3
0894 70 41S 6,98 41 139 3
0894 80 41S 7,98 41 139 3
0894 60 45S 5,98 45 139 3
0894 70 45S 6,98 45 139 3
0894 80 45S 7,98 45 139 3
0894 70 50S 6,98 50 139 3
0894 80 50S 7,98 50 139 3
0894 80 53S 7,98 53 139 3

Valve Spring Retainers

Price
EUR / ea.

d1 d2 h s Type, spring excl. Discount
Part No. [mm] [mm] [mm] [mm] keys material reference VAT group Remarks

0005 13 035 31,4 22,6 -1,0 3,9 lower, steel 0013 02 064 & 031 2 - 12
0005 13 036 23,6 17,0 3,0 10° RK8 upper, titanium 0013 02 064 & 031 2 - 12

0894 13 8R8
0005 13 041 23,61 17,0 3,0 14,25° MK8 upper, titanium 0013 02 064 & 031                        2 - 1 2 Porsche Carrera (993)

0894 13 8M8 0005 13 001/002 valves
0005 13 035 043 lower retainer

0005 13 042 23,6 17,0 3,0 14,25° MK9 upper, titanium 0013 02 064 & 031 2 - 12 Porsche Carrera 2 4
0005 13 035 lower retainer

0005 13 043 3,3 lower, steel 2 - 12

lower retainer
0014 13 094 22,5 16,0 2,0 1,0 lower, steel 0013 02 062 & 026 2 - 8
0014 13 194 23,0 16,3 2,0 14,25° MK8 upper, titanium 0013 02 062 & 026 2 - 8

0894 13 8M8
0014 13 195 23,0 16,3 2,0 10° RK8 upper, titanium 0013 02 062 & 026 2 - 8

0894 13 8R8
0014 13 198 22,4 16,6 2,2 14,25° MK7 upper, titanium 0014 02 054 & 027 2 - 8

0894 13 8M7
0014 13 199 22,4 16,6 2,2 1,5 lower, steel 0014 02 054 & 027                           2 - 8
0050 13 126 23,3 16,6 1,0 1,0 lower, steel 0013 02 064 & 031                           2 - 8
0050 13 133 23,3 16,7 1,0 10° RK8 upper, steel 0013 02 064 & 031 2 - 8

0894 13 8R8
0050 13 325 23,6 17,0 1,0 14,25° MK8 upper, steel 0013 02 064 & 031 2 - 8

0894 13 8M8
0220 13 133 23,6 17,4 2,0 10° RK7 upper, titanium 0013 02 064 2 - 16

0894 13 8R7 0220 02 026
0220 02 103

0220 13 134 23,6 17,4 2,0 14,25° MK7 upper, titanium 0013 02 064 2 - 16
0894 13 8M7 0220 02 026

0220 13 135 23,6 17,4 2,0 1,5 lower, steel 0013 02 064 2 - 16
0220 02 026

0220 13 144 23,6 17,4 2,0 lower, steel 0220 02 103 2 - 16 with upper retainer 0220 13 133
0227 13 051 23,6 17,4 2,0 14,25° MK7 upper, titanium 0013 02 064 2 - 16

0894 13 8M7 0220 02 026
0227 13 052 23,6 17,4 2,0 2,0 lower, steel 0013 02 064 2 - 16

0220 02 026
0227 13 055 22,8 16,6 2,0 14,25° LK7 upper, titanium 0227 02 113 2 - 16

0894 13 8L7
0227 13 058 16,6 1,0 lower, steel 0227 02 113 2 - 16
0227 13 057 23,6 17,4 2,0 14,25° LK6 upper, titanium 0013 02 064 2 - 16

0894 13 8L6 0220 02 026

25

0894 50 30N
0894 55 30N
0894 60 30N
0894 70 30N
0894 13 095
0894 50 34N
0894 55 34N
0894 60 34N
0894 70 34N
0894 80 34N
0894 55 38N
0894 60 38N
0894 70 38N
0894 80 38N
0894 70 41N
0894 80 41N
0894 70 45N
0894 80 45N
0894 13 101
0894 80 50N

4,98
5,48
5,98
6,98
7,98
4,98
5,48
5,98
6,98
7,98
5,48
5,98
6,98
7,98
6,98
7,98
6,98
7,98
6,98
7,98

30
30
30
30
30
34
34
34
34
34
38
38
38
38
41
41
45
45
50
50

124
124
139
139
139
124
124
139
139
139
124
139
139
139
139
139
139
139
139
139

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3



Valve Spring Retainers
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*++5�.1�*-, +1�- .0�* +�* .,�+6��@F5 �		�
���������� *++*�*+�.*1 +�)�.-
*0/,�.1�0@5

*++5�.1�*-6 .0�* +�5 ��7�
������� *++*�*+�.*1 +�)�.-
*+,+�.1�*.* +.�, .-�1 +�* .�0 ��7�
������� *+,+�*+�*6,�9�*./ +�)�.-
*+,+�.1�*+/ +.�* .6�/ +�. .,�+6��:F5 �		�
���������� *+,+�*+�*6,�9�*./ +�)�.-

*0/,�.1�0:5
*+,+�.1�*1* +*�, .,�+6��:F5 �		�
���������� *+,+�*+�*-6 +�)�.-

*0/,�.1�0:5
*+-.�.1�*1/ +.�6 .-�* +�. .,�+6��:F- �		�
���������� *+//�*+�*6*�9�*1. +�)�+,

*0/,�.1�0:-
*+0,�.1�*.* +1�- .-�0 +�* .,�+6��:F- �		�
���������� **.1�*+�*-, +�)�+,

*0/,�.1�0:- *++*�*+�*+-
*+0,�.1�*.. +1�- .-�0 +�* ,�* ��7�
������� **.1�*+�*-, +�)�+,

*++*�*+�*+-
*+0,�.1�*.+ ++�0 .-�- +�+ .,�+6��@F- �		�
���������� *++5�*+�..1 +�)�+,

*0/,�.1�0@-
*+0,�.1�*.1 .-�- 1�* ��7�
������� *++5�*+�..1 +�)�+,
*+//�.1�**, +*�, .,�+6��:F- �		�
���������� *+,+�*+�*-6 +�)�.-

*0/,�.1�0:-
*+//�.1�**6 +*�, .�6 ��7�
������� *+,+�*+�*-6 +�)�.-
*+//�.1�**- +.�6 .-�* +�. .*��>F- �		�
���������� *+//�*+�*6*�9�*1. +�)�0

*0/,�.1�0>-
*+//�.1�**5 +0�1 * .�6 ��7�
������� *+//�*+�*6*�9�*1. +�)�0
*+//�.1�*.+ +.�6 .-�* +�. .*��>F6 �		�
���������� *+//�*+�*6*�9�*1. +�)�.-

*0/,�.1�0>6
*1*.�.1�**5 .,�+ .,�+6��:F- �		�
���������� *1*.�*+�*-* +�)�.+

*0/,�.1�0:-
*1*.�.1�**0 ++�, .-�- +�5 .,�+6��:F- �		�
���������� **.,�*+�*6,�9�*+5 +�)�0 �$�����

*0/,�.1�0:-
*1*.�.1�**/ ++�+ .-�- +�* ��7�
������� **.,�*+�*6,�9�*+5 +�)�0 �$�����
*1*.�.1�*.* .,�+ .*��>F- �		�
���������� *1*.�*+�*-* +�)�.+ ����!�

*0/,�.1�0>-
*11*�.1�**1 .5�* .,�+6��@F- �		�
���������� ***+�*+�*,1 +�)�.-

*0/,�.1�0@-
*,.+�.1�**, +.�* .6�/ +�* .,�+6��:F- �		�
���������� *+,+�*+�*6,�9�*./ +�)�.-

*0/,�.1�0:-
*,.6�.1�*.+ .6�,6 1�6 ��7�
�>���� *,.6�*+�*/6 +)+,
*,.6�.1�*.. +.�* .6�* +�* .,�+6��:F- �		�
��������� *,.6�*+�*/6 +)+,
***+�.1�*6/ +1�6 .5�* +�* .,�+6��:F0 �		�
���������� ***+�*+�*0*�9�*,1 +)0

*0/,�.1�0:0
*,01�.1�**, .+�. .,�+6��:F6 �		�
���������� +).- 4�
��
��������������	
���8

Valve lash caps
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*0--�.1�.** *0-5�.1�.** .�** *0-6�.1�+0* *066�.1�+0* *0--�.1�+0* *0-5�.1�+0* *0-0�.1�+0* +�0*
*0-6�.1�+** *066�.1�+** *0--�.1�+** *0-5�.1�+** *0-0�.1�+** +�** *0-6�.1�+06 *066�.1�+06 *0--�.1�+06 *0-5�.1�+06 *0-0�.1�+06 +�06
*0-6�.1�+*6 *066�.1�+*6 *0--�.1�+*6 *0-5�.1�+*6 *0-0�.1�+*6 +�*6 *0-6�.1�+/* *066�.1�+/* *0--�.1�+/* *0-5�.1�+/* *0-0�.1�+/* +�/*
*0-6�.1�+.* *066�.1�+.* *0--�.1�+.* *0-5.1�+.* *0-0�.1�+.* +�.* *0-6�.1�+/6 *066�.1�+/6 *0--�.1�+/6 *0-5�.1�+/6 *0-0�.1�+/6 +�/6
*0-6�.1�+.6 *066�.1�+.6 *0--�.1�+.6 *0-5�.1�+.6 *0-0�.1�+.6 +�.6 *0-6�.1�1** *066�.1�1** *0--�.1�1** *0-5�.1�1** *0-0�.1�1** 1�**
*0-6�.1�++* *066�.1�++* *0--�.1�++* *0-5�.1�++* *0-0�.1�++* +�+* *0-6�.1�1*6 *066�.1�1*6 *0--�.1�1*6 *0-5�.1�1*6 *0-0�.1�1*6 1�*6
*0-6�.1�++6 *066�.1�++6 *0--�.1�++6 *0-5�.1�++6 *0-0�.1�++6 +�+6 *0-6�.1�1.* *066�.1�1.* *0--�.1�1.* *0-5�.1�1.* *0-0�.1�1.* 1�.*
*0-6�.1�+1* *066�.1�+1* *0--�.1�+1* *0-5�.1�+1* *0-0�.1�+1* +�1* *0-6�.1�1.6 *066�.1�1.6 *0--�.1�1.6 *0-5�.1�1.6 *0-0�.1�1.6 1�.6
*0-6�.1�+16 *066�.1�+16 *0--�.1�+16 *0-5�.1�+16 *0-0�.1�+16 +�16 *0-6�.1�1+* *066�.1�1+* *0--�.1�1+* *0-5�.1�1+* *0-0�.1�1+* 1�+*
*0-6�.1�+,* *066�.1�+,* *0--�.1�+,* *0-5�.1�+,* *0-0�.1�+,* +�,* *0-6�.1�1+6 *066�.1�1+6 *0--�.1�1+6 *0-5�.1�1+6 *0-0�.1�1+6 1�+6
*0-6�.1�+,6 *066�.1�+,6 *0--�.1�+,6 *0-5�.1�+,6 *0-0�.1�+,6 +�,6 *0-6�.1�11* *066�.1�11* *0--�.1�11* *0-5�.1�11* *0-0�.1�11* 1�1*
*0-6�.1�+6* *066�.1�+6* *0--�.1�+6* *0-5�.1�+6* *0-0�.1�+6* +�6* *0-6�.1�116 *066�.1�116 *0--�.1�116 *0-5�.1�116 *0-0�.1�116 1�16
*0-6�.1�+66 *066�.1�+66 *0--�.1�+66 *0-5�.1�+66 *0-0�.1�+66 +�66 *0-6�.1�1,* *066�.1�1,* *0--�.1�1,* *0-5�.1�1,* *0-0�.1�1,* 1�,*
*0-6�.1�+-* *066�.1�+-* *0--�.1�+-* *0-5�.1�+-* *0-0�.1�+-* +�-* *0-6�.1�1,6 *066�.1�1,6 *0--�.1�1,6 *0-5�.1�1,6 *0-0�.1�1,6 1�,6
*0-6�.1�+-6 *066�.1�+-6 *0--�.1�+-6 *0-5�.1�+-6 *0-0�.1�+-6 +�-6 *0-6�.1�16* *066�.1�16* *0--�.1�16* *0-5�.1�16* *0-0�.1�16* 1�6
*0-6�.1�+5* *066�.1�+5* *0--�.1�+5* *0-5�.1�+5* *0-0�.1�+5* +�5* *0-6�.1�,** *066�.1�,** *0--�.1�,** *0-5�.1�,** *0-0�.1�,** ,
*0-6�.1�+56 *066�.1�+56 *0--�.1�+56 *0-5�.1�+56 *0-0�.1�+56 +�56 *0-6�.1�,6* *066�.1�,6* *0--�.1�,6* *0-5�.1�,6* *0-0�.1�,6* ,�6

+-



Valve Springs
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***+�*+�*/* 1+�1 +1�1 ,�6 10�6 +-�6 .+�* +5* 00* .)0 ��������	
���
***+�*+�*0* 1.�/ +1�6 ,�+ 15�* +,�* .1�* +0* 50* +)0 ����
��	
�������***+�*+�*,1
***+�*+�*,1 +1 .5�* 1�* 16�* ++�* .1�* .,* ,.* +)0 ����
��	
�������***+�*+�0*
**.1�*+�*-+ 1*�5 +1�* 1�06 1.�6 +*�* ..�6 +*0 -.* .)0 ����
��	
�������**.1�*+�*+-
**.1�*+�*+- +.�1 .-�1 +�6 +5�6 .-�* ..�6 0+ +6* .)0 ����
��	
�������**.1�*+�*-+
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Cam followers
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Nockenwelleneinbau /
Camshaft installation



Dr. Schrick Nockenwellen sind keine Serienteile
und müssen mit besonderer Sorgfalt eingebaut
werden!

Es ist zu empfehlen, die Schrick Nockenwellen nur von
einem Fachmann einbauen zu lassen.

Folgendes müssen Sie kontrollieren, bevor Sie die Schrick
Nockenwellen einbauen, um Motorschäden zu

Einbau von Schrick
Nockenwellen was ist zu
beachten?

Installation of camshafts;
what must I pay particular
attention to?

Dr. Schrick camshafts are not standard OEM
parts and must be assembled with extreme
caution!

We highly recommend that our camshafts be assembled
by specially-trained professional mechanics.

To avoid damage to the camshafts and/or the engine;
the following parameters must be measured and
recorded before and during every camshaft installation.
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vermeiden. Sind die Lagerstellen im Zylinderkopf
maßhaltig, ist die Lageroberf läche unbeschädigt?

Sollten die Lagerstellen nicht einwandfrei sein, wird von
dem Einbau der Schrick Nockenwelle abgeraten. Lässt
die Schrick Nockenwelle sich im Zylinderkopf frei drehen
oder stößt ein Nocken am Guss an (Siehe Bild 6)? Die
Schrick Nockenwelle darf mit keinem Bauteil kollidieren.
Es muss sichergestellt werden, dass keine beweglichen
Teile miteinander kollidieren. Schrick Nockenwellen
haben meist eine größere A uswanderung auf  dem
Nockenfolger da die Nockenkontur von der Serie ab-
weicht. Ist die Lauff läche der Nockenfolger genügend
groß (Stößeldurchmesser; beim Hebel Laufflächenlänge )?

Die Nockenfolger müssen in einwandfreiem Zustand
sein. (Stößel,K ipphebel,Schlepphebel ...) Zur Sicherheit
sollten sie immer erneuert werden,  da schadhafte
Nockenfolger Motorschäden verursachen. Garantie
besteht nur bei Verwendung neuer Nockenfolger.

W ährend des Einbaus der Schrick Nockenwellen muss
der Ventilhub in OT am Einlass- und A uslassventil
gemessen werden. Stimmt er mit den K atalog - Angaben
überein? (Siehe Bild 2) W ie groß ist die Fallhöhe der
Ventile bis auf  den K olben (Siehe Bild 3), wenn der
K olben in OT steht? Die Fallhöhe muss min. 1,5mm
größer sein, als der gemessene Ventilhub in OT (Siehe
Bild 2 ) der Schrick Nockenwellen. Es muss sichergestellt
werden, dass bei max. Überschneidungshub die Einlass
und A uslass Ventilteller sich nicht berühren können
(min. 1,5mm Abstand). Der obere Ventilfederteller muss
bei max. Ventilhub  min 1,5mm A bstand zur Ventil-
schaftdichtung haben. Bei welchem Ventilhub ist die
Feder ganz zusammengedrückt (auf  Block) (Siehe Bild
4)? Die Ventilfeder muss bei max. Ventilhub min. 1,0mm
Federweg Reserve haben. Zur K ontrolle ist es nicht
ausreichend den Motor von Hand durchzudrehen, es
müssen die A bstände gemessen werden. A ufgrund der
Elastizität der Bauteile kann ein Motor trotz blockie-
render Bauteile von Hand durchgedreht werden.

Are the Cylinder head bearing dimensions within the
factory tolerances and the bearing surfaces free of any
damage?

If there is any doubt that your cylinder head is not
within service limits, the installation must be aborted!
Does the Schrick camshaft have enough clearance to
turn freely in the cylinder head or do the cams or other
parts collide with the cylinder head (Illustration 6)? The
camshaft and all other moving parts must not collide
with any other part.

Is the cam follower contact surface large enough (tappet
diameter, rocker arm length) to handle the loads
produced by the additional cam lift and duration?
All cam followers (tappets or rocker arms etc.) must be
in near-new condition with little evidence of any sort
of damage (spalling, scratches, etc.). We highly recom-
mend the installation of new cam followers with your
camshaft to avoid damage to the camshaft, cylinder
head, and/or your engine.

During the installation, the valve lift at TDC (Illustration
2) must be measured for both the intake and exhaust
valve. Check to determine if the measured valve lift at
TDC corresponds with the published catalog information?
Determine how much clearance is available between
the valve and piston (Illustration 3), in the TDC position?
The remaining clearance must be min. 1.5mm larger
than the measured valve lift at TDC (Illustration 2 ) of
 the Schrick camshaft in your installation. You must be
assured that the valves and pistons at maximum valve
lift at TDC have a remaining clearance which is greater
than 1.5mm! Also you must be assured that the intake
and exhaust valves do not collide under the maximum
valve lift condition at TDC!

At maximum valve lift, the upper valve spring retainer
and valve keys must have min 1.5mm clearance to the
valve stem seal. What is the maximum valve lift before
the valve spring is at block length  (Illustration 4)? At
maximum valve lift all valve springs must have a remai-
ning spring travel larger than 1.0mm.

Note: It is not a sufficient to turn over the engine
by hand. All clearances must be measured!



Die richtige W inkelorientierung kann meistens mit
der Serieneinbauvorschrif t erreicht werden. Da jedoch
die Nockenkonturen und die W inkel nicht der Serien-
nockenwelle entsprechen muss die richtige W inkel-
position anhand der gemessenen Ventilhübe in OT
sichergestellt werden.

Falls keine Einbauvorschrif t der Hersteller mehr ver-
fügbar ist, nachfolgend ein Beispiel wie man grund-
sätzlich eine Nockenwelle einstellt:

Die K urbelwelle drehen, bis die K olben auf halbem Hub
vor dem oberen Totpunkt stehen. Die NW  und die
Nockenfolger ausreichend mit Motorenöl benetzen.
Nockenfolger und Nockenwellen einlegen und die
Lagerbrücken gleichmäßig anziehen bis alle Lager-
brücken auf liegen, werden die Lagerbrücken
ungleichmäßig angezogen kann die Nockenwelle
brechen!  A bschließend die Schrauben mit einem
Drehmomentschlüssel nachziehen. Die Nockenwelle auf
den richtigen Überschneidungshub einstellen und
f ixieren. In Motordrehrichtung geht das Einlass-Ventil
gerade auf  und ist schon um den Überschneidungshub
offen. In Motordrehrichtung geht das A uslass-Ventil
gerade zu und ist noch um den Überschneidungshub
offen. Die K urbelwelle drehen, bis der K olben der auf
Überschneidung stehenden Ventile auf  dem oberen
Totpunkt ist und f ixieren. Die K urbelwelle darf  nicht
über OT hinaus gedreht werden. Den Nockenwellen-
antrieb montieren, die Fixierungen lösen und den
A ntrieb spannen. Die K urbelwelle 720 Grad (zwei Um-
drehungen) drehen und die Überschneidungshübe am
Einlass- und A uslassventil erneut nachmessen, sind die
W erte unverändert ist die Nockenwelle im richtigen
W inkel zur K urbelwelle montiert. Die Begriffe und die
zugehörigen Zahlenwerte entnehmen Sie bitte den
Bildern 1.. .6.

How to ensure correct
Camshaft Timing.

The angular adjustment of Schrick camshafts is in most
applications the same as for standard camshafts. How-
ever, as the cam profiles are different and the angular
position of the cams on the camshaft may be different
to standard parts you must measure the valve lift at
TDC to ensure the correct angular position. During any
camshaft installation the valve-piston and valve-valve
clearances must be measured, the valve springs must be
checked to have sufficient clearance at maximum valve
lift, and the camshaft should be observed to turn freely
as depicted in section 1 (illustrations 3;4;6 )?

After the above information is determined and recorded
and if no installation instructions from the engine manu-
facturer are available, the following points are to be
observed: Turn the crankshaft to an angle where the
majority of pistons are as far away from TDC as possible.
Oil all of the surfaces of your newly cleaned cam followers
and camshafts. Put the cam followers and the camshafts
into the cylinder head and tighten the bearing cap
screws smoothly with constant force until all bearing
caps have reached their seat. Be aware that uneven
tightening or torque sequence may cause broken
camshafts. Finally, all bearing cap screws must be tighte-
ned with a torque wrench to the specified torque. Now
index the camshaft to the angular position until the
valves are opened to the specified valve overlap-lift at
TDC and fix it. This means: In running direction of the
engine the intake valve has started to open and is
opened the specified overlap-lift at TDC. In running
direction of the engine the exhaust valve has started to
close and is still opened the specified overlap-lift at
TDC.  The next step is to index the crankshaft until the
piston on the timing cylinder (usually #1) is at TDC. On
this cylinder, the valves should be on overlap and the
mechanic should fix the crankshaft. Assemble the pulley

W inkelorientierung der
Schrick Nockenwelle zur
K urbelwelle
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Die Ventilfeder muss bei max. Ventilhub min. 1,0mm
Restweg zu Verfügung haben. Die Einbaulänge von
Schrick Ventilfedern muss den A ngaben im Schrick
K atalog entsprechen, und muss auf  die richtige Ein-
baulänge eingestellt werden. Zum Beispiel durch unter-
legen von Scheiben oder abdrehen des unteren Ventil-
federtellers.

Die Federn müssen oben und unten Radial gut geführt
werden, um Schwingungen und Verschleiß gering zu
halten, nur so erreicht die Feder eine lange Lebensdauer.
Bei Verwendung unserer Nockenwellen Bausätze mit
oberen und unteren Federtellern, wird die richtige
Federeinbaulänge im Normalfall ohne Nacharbeit
erreicht. Zur Sicherheit muss die Federeinbaulänge
nachgemessen werden.  Die Ventilfederkräfte müssen
auf  den Einsatzzweck abgestimmt sein. Die K raft darf
weder zu hoch noch zu niedrig sein, beides führt zu
Motorschäden!

Ventilfedern, was muss
beachtet werden?

All valve springs must have minimum 1mm
clearance before ”coil bind” length at maximum
valve lift!

The installed height of Schrick valve springs must be
adjusted according to the Schrick specifications. Addi-
tionally, the installed height must be measured and
individually adjusted at each valve and for each instal-
lation. Example: The adjustment may be done by using
washers as shims or by machining the lower valve spring
retainer.

The valve spring forces must be calculated for your
individual application. Engine damage may result if the
spring forces in your engine are to low or to high. The
springs must be guided properly on both ends to reduce
vibrations. Only springs which are properly installed and
guided will be durable.

When complete camshaft kits including valve springs
and valve spring retainers from Schrick are available for
your engine, we highly recommend using them because
springs, retainers and camshafts are designed to secure
proper lengths and guidance together with calculated
spring forces for this application. You need to measure
the clearance during assembly to verify that everything
is within the Schrick specifications.

Valve springs; what do I have
to pay specific attention to?
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and chain/belt, remove camshaft and crankshaft fixing
and tighten the belt/chain. Turn the crankshaft 720
degrees and measure the overlap-lift at TDC once more.
When the measured lifts match the specifications; the
camshaft has the correct angular position in relation to
the crankshaft.



W as ist die Spreizung an einer
Nockenwelle?

A uslass
Exhaust

Einlass
Intake

Max
Ventilhub
A uslass
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Exhaust
valve Lift

A uslass
Spreizung
Exhaust
spread
angle
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Unter A uslass Spreizung (A M) versteht man:
Den W inkelabstand, gegen die Drehrichtung, der
K urbelwelle vom oberen Totpunkt des K olbens bis
zum max. A uslassventilhub.

Unter Einlass Spreizung (EM) versteht man:
Den W inkelabstand, in Drehrichtung, der K urbelwelle
vom oberen Totpunkt des K olbens bis zum max.
Einlassventilhub.

What does spread angle mean
on camshafts?

The exhaust  spread angle (EM) is to be understood
as: The angle between overlap TDC and max. exhaust
valve lift reverse to crankshaft rotating direction.

The intake spread angle (IM) is to be understood as:
The angle between overlap TDC and max. intake
valve lift in crankshaft rotating direction.
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Bild 1
Illustration 1



W as ist die
Ventilüberschneidung?

In Motordrehrichtung geht das Einlass-Ventil gerade
auf und ist schon um den Überschneidungshub geöffnet.
In Motordrehrichtung geht das A uslass-Ventil gerade
zu und ist noch um den Überschneidungshub geöffnet.
Es muss weiterhin sichergestellt werden, dass bei max.
Überschneidungshub die Einlass- und Auslassventilteller
sich nicht berühren können min 1,5mm A bstand
( Maß X ).

What does valve lift at TDC
or overlap valve lift mean?

In crankshaft rotating direction the intake valve has
started to open and is already opened the amount called
valve lift at TDC or overlap.

In crankshaft rotating direction the exhaust valve has
started to close and is still opened the amount called
valve lift at TDC or overlap.
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What is the drop height
between valve and piston at
TDC?

W as ist die Ventil-Fallhöhe?

Unter Ventil-Fallhöhe versteht man den A bstand der
Ventile vom geschlossenen Ventil im Sitz, bis zum Kontakt
des Ventils mit dem K olben, wenn der K olben in OT
steht.
Die Fallhöhe muss min. 1,5mm größer sein, als der
gemessene Überschneidungshub der Nockenwellen.

The drop height between valve and piston is the distance
the valve is able to move starting from the valve seat
until it touches the piston at TDC.
This drop height must  be at least 1.5mm greater than
the specified valve lift at TDC produced by the desired
camshafts. In some applications it is necessary to mill
valve pockets into your pistons to get the right drop
height.
Additionally, it must be ensured that at maximum valve
lift (at TDC) the valve heads cannot contact each other
and have min 1.5mm distance remaining.
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What is the installed height
of valve springs?

The valve spring must have a remaining clearance that
exceeds 1mm at maximum valve lift.
The installed height must be according to Schrick speci-
fications. If the installed height differs, it must be
adjusted with washers (shims) or by machining the lower
retainer.

Die Ventilfeder muss bei max. Ventilhub min. 1,0mm
Restweg zu Verfügung haben.
Die Einbaulänge der Schrick Federn muss den Angaben
im Schrick K atalog entsprechen, ist sie abweichend
muss die Länge richtig eingestellt werden. Zum Beispiel
durch unterlegen von Scheiben, oder abdrehen des
unteren Tellers.

Ventilfeder Einbaulängen

9

richtige Federeinbaulänge bei max. Ventilhub hat die
Feder noch min 1mm Restweg

right installed height at max. valve lift the spring has
still min. 1mm clearance remaining before coil bind

falsche Federeinbaulänge bei max. Ventilhub hat die
Feder  keinen möglichen Restweg mehr

wrong installed height at max. valve lift the spring has
no more clearance left all coils are blocked

Max Hub
Max Lift

Max Hub
Max Lift

richtig / right falsch / wrong
Bild 4
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A uslassmitte 106° Einlassmitte 114°Einlass HUB mmA uslass HUB mm
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W as sind die Steuerzeiten
einer Nockenwelle?

Unter Steuerzeiten versteht, man wann sich das Einlass
und A uslassventil öffnet und wieder schließt, bezogen
auf  den K urbelwellenwinkel und den Prüfhub. Ein
Beispiel mit einem Prüfhub von 0,5mm:

Öffnungswinkel Einlass 238°  EM (Einlassmitte)114°
EÖvOT=5° ESnUT=53°

Öffnungswinkel A uslass 238°  A M (A uslassmitte)106°
A SnOT=13° A ÖvUT=58°

What does valve timing
mean?

The valve timing is the information in degrees of crank
angle when intake and exhaust valve open and close.

The duration is the information how long the valves are
open measured in degrees crank angle.
Illustration 5 is an example measured at 0.5mm clearance:

Intake duration 238° with 114° IM (Intake middle)
This means the intake valve opens 5° before TDC
This means exhaust valve closes 53° after BDC

Exhaust duration 238° with 106° EM (Exhaust middle)
This means the exhaust valve closes 13° after TDC
This means the exhaust valve opens 58° before BDC
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Schrick Nockenwellen haben meist einen größeren
Nockenhub. Daraus ergibt sich ein größerer Umlaufradius
der Nockenspitze. Es muss sichergestellt werden, dass
genügend Freigängigkeit vorhanden ist, und die
Nockenwelle an keiner Stelle mit anderen Bauteilen
kollidiert.

Schrick camshafts typically have more cam lift than
standard parts. This means that Schrick camshafts need
more clearance space to rotate without contact. It must
be ensured that the cams cannot collide with any other
part when the camshaft is turning.

What does freedom of
motion mean for camshafts?

Freigängigkeit der
Nockenwelle

Bild 6
Illustration 6

Alle Angaben und Werte ohne Gewähr.
Bitte verwenden Sie nur die Werte, die für Ihre
Anwendung/Applikation geeignet sind.

All mentioned reference values are general
reference values without guarantee.
Please use only the specific reference values
for your application.
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