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

 � ��� � �	 ���� �� �� � �� � �� � ��� � ��� � �� �	 	 �� � ��  ! �
" � �� � �	 � ��� �� �� �� � � � �� � ��� ��� �	 �� � � � ����#�� � � �� �� � � ���	 � � � ������ �� ��� � � ��	 � � � � � �� ��� � �� ��� � �� � ��� � ���� � �
 � �� � ��
�
� ! " �� � �� ��� � �� � �$ � ��� � ��	 �� � �� �� %��� ��� %  � � � ��� � � �� � �	 � �� � �  �� �� �  � & ' � ( ' ) ' *  �� �� �� ��
 
 
The Saga of the Soft Nose Wheel Struts 
�
+ �� � � � �� �� ��� � � �� 	 ��� � ����
 � ��� � ���� � � ��� � �� � ���	 � � � � 	 	 �� ��� ��� � � ����� � ��
 � ���� � �� � 	 � �� � � � ��� ��� �� �	 �	 � �	 � ������

 � � ��� � �
 �� � �� � � � ����� ����	 � ������ � �� � ���, � �� � ��� � ����
 �� � ��� �� �� ��� � �� �	 �� �
  �� �� � ��� � ���� � �	 � � � ����� � �� ���� � 	 ��
�� -
 � � � �� � ��� � �� � 	 � �� � � � ��� ��� ��� �� �� � 	 ���� � ����� ��� �� � ����� � ����. � � �#�� � �	 � � � �+ � / �� ��� �	 �� � ��� �� � � � ��� �	 ��� � ��� � ��

 � �� � � �� � � � � � ��� �	 �� � � ��� � � � � 	 � ��� � 	 ��� �	 � �� � 	 �� � � �� #� 
 � � �� � �� � � � � �� �� � � � � �  � �� � � � �� � � � �� �� ���� �� 	 � �	 ��� � � � �	 �
	 � � � � � � ��� ���� � ��� ����� �  ������� � � � � �� �� �� � � �	 � ���� ��� ��� ��� � �� � 	 � �� � � � ��� � ��	 ���� � �	 ��	 ���� �� 
 �� � 0�
�
1  ����	 ��	 �� � �� �	 ��� �� ����� � 
 ������� � 	 �
 � � �� � �� � �� � ���� �	 �
 � � � � � ����� � -� � � �� �� ��� ��� ���� �� � ��� �� � ��� �� � � ��� ��� �
�� ���  �� � 	 � �	 ��� �	 ���+ �����	 ����� �  ��� � � � � ���� � �� ��� �� �� �
 � � � ��� � �� � � �� �� � ������ ��� � ��	 � �#�	 � � ���� � � ������ ���  �	 � ���
� ��� 	 ��� �� � � � 	 ��� �  �� � � �� �
 � �2�� � �� � � �3��� � ���� �� � ���� � �� ��	 � ��� �  �� � � �� � � ��� �� �� � ��� � � ��� �� � � 	 � ���4 �� 
 �� � �� �	 �
�� � ����� � ��� � �� �	 �
 �� � � � ��� � �� � ��� 5 � ��� � �	 � � � ����� � � � 	 �� ���� � ����� � �� ���6 �	 ��#�� � ��� ���� �  �� � � �� � � ��� �	 � 
 � � � ���� ���
�
� � � �� � � � �� � � 	 ��	 ��� ���� � 
 ������� ��� �	 � � ��� � �	 � � � �� � � � �� � 	 � �� � � � ��� ��� 	 ���� � �� ����	 � � � �	 � � � �	 � � � �� � �� ���$ � �
�� ��� ��� ���� � ������� ���� � �� ��� �� ���	 ��� �	 �� � �� �
 �� ��7� 	 ��	 � � � �� ���� � � ���� � � �
 �� �� � � 	 �� � �� �	 ��� � ���� �� � �� �8��� � �� � � � �
� � � 	 ���� ���� ��� � ��� � ����� � �� ������ � 	 ��
 ��� � ���� � � �	 � ���� � � 	 �� �� �
 � �
 � � ��
 �� � �
  �� �� � ��� � ��� �  �� � � ���	 � ��� � �
 �� � 8�
�� � �� � � � �� � � 	 ���� ���� � 	 ���� � � 	 	 �
 �� ��� �
 � � � � �
  �� �� � ���4 �� �	 � ��� ��� � �� � � � ���� � � �� �� � ���	 � ���� � 	 � �	 ��� ����� � �#�
� ������ � ��� � ������� � �� ��� � ��� � ��
�
Keep Your Main Wheel Struts from Twisting 
�
1 � � �� � � � � � �� � �� � � � ��� � � � ������ � �� 
 �� � � �� ��� � �	 � � �� � � � � � � �� ���
�� � �� ��� 	 ��	 ��� ����� � �	 ��� ��	 � � � ��� � 	 ��� ���� 	 ��� ��� � ���� � �� � �
 �� � � ���
+ ��� ������ ��� �
 �� ���� � �� � �9�  ���� ��0:��� � � �� ���  �� ��� �� � � � ��	 ��� �	 �
� �� � �� ���� � � 	 ��� � �� �� 	 � ����� �� �� �	 ��� � � ��� 
 �� � � #� ���� � � �� � ��� � �� � � �� � �
	 � � � � �-� � �� �
 � �����; � � ��#��� ��� �� ��� � � � �� � � � �� � ������ � � � � �� �� �
� � � 	 	 � �� � � �� 	 ��� � � � � � 
 � ��� 	 ���� � � � � �� � � �� � � ��� � �� � � � �	 � �� �� � � �
9�� ��� �� �  � ��� ��:�� � 6 � � � �� � ���� ��� � �� 	 � � �� ��� 
 � � �� � ��� � ��� � �� �� ���
�� � � 	 � � � ��� � � 
 � ��� �	 � �� ������ � 	 � � ��� �� � � � � � 	 � � � �� � � � �� � � ���� � �� �� � �
�� �� �� 	 ��� ��� � �
 �� � � ���; 
 � �� � 	 � ������ � � � ��
 � ���� � � �� �
 � �
 � ��� ����+ �
<  ' 3�
 � ����	 ��������� ��� � ��� � � ��
 � ����� � � �� ��� � �� ����
 � � ��<  = ' 3������ ����

 � ��� � �� � ��� � ���� � � �� ��� � �� ����� � � �� � ��� � �� � ���� � ���� �� �� 	 �� ��	 � ���
#�� � � 
 ���� � �� � �� 	 � � �� � � �� �� * -= ' � > � < �  = ' 3� 	 � � � � �-� � �� � 
 � ��	 �� #�� �
	 � �� ��� ����	 �� � ����� �  �� � � �� �� 	 � ��

Bruce’s R54 at Jets 
Over Whidbey 2005 



? � � � �� ��� ��� � ��� � � � ��
 � ������ � �� � ���	 ������ � � � � � 	 �� � ����� ��� � ��� �
� � �� ��� � �	 ��� ������ � ���� � �
 � ����� �	 �� � �� �� � �	 � ��������� ��� ��� � ���#�
�� � � � � �� � � 
 � � �� � � � � � �� � � � �� � �	 �� ���� � � �� � � 	 ��� �� � � � � � � � �� �
�� � �� �	 � ��� � ����� ��� � ���" 	 �� � ���� �� � � ���� � �� � � �� ��� � � � � ��#�� � ��
�
 � � ����� ����� � @ � � �� �� � �� 	 ��� ��� � �	 ��� ��� � � ���#��� �� � �� 	 �� �	  ��
	 � � � � � ��� � � � � � � �
 � ��� �� � #� � � � � � � � � � � �� �� � � �� � ��� � �� � ���� � �� � �
� �� � �� 	 � �� � � � �� �� � � 	 ��� �� 
 �� � � �� �� � �� � � ��� � �� � �� 
 � �� � � ��� ��
� ���� �� � � � 0� � � � � � 	 ��� �� �	 � � � � � � ����� � ��� �� � �� ���� � 
  � � �� � � � � � � �

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

� 
�
��	�
�� ��
�
��� �� ��� ����
	�� 
����
��� �� � ������ � 
� ��� ����� 	��� � �� 
�� � �	�� ���
��	� 	�	�	
��� ������ � � ��	� 
��� �� �
��
�
Installing the Kavan Brake 
�
� � ��� � �� � �� � � � � �� � A � � � �� � �� ��� � � � �� � � � �� $ �� � � � B ��� �� �� ��� � � �� � �  � ���	 �� C �� �� � 
 ��� � � �� 	 �������� � � 9� � � �� � � � � � �
� �� �� � � � :�� � #�� � ��� �	 � �� � � � � � �  � 	 � � � � � � � � � � � � � ���� � � �� � � � �� � �� 	 ����� � ��� C �� �� �� � ��� � � � � � � � � �� �� � 	 � � � ��� � � � � �
� � 
 ����	 ��� �	 ���� � �	 �� � � �#�� �� �����
  ��  	 � ������ � �#��� ��� � � ��� ���� � ���� � ����� � � � �� � �	 ����� � ���	 �� � ��� ��� � ���� � ���� � � � 0��
, � � � �� �� ���� � ��� ��� � �� � ���� 	 �� � �� �� � ����� �	 �� ���� �� � � ���� � � �� �� � � ���� � � � �������� ��  ��
�
/ ��	 ����� � ��> �� �� � �� ��� ��� � �
 ��� � ��	 ��� � �
 �� ��� ���� � �	 ��� ��� ��� ���� � ��� � �
 ��	 	 ��� 
 � ��� ���#�	 � � � � ��	 ���	 � �� � ���	 �� � ���� �� � �
� � � � � � ��� ������� � �
 ��� � ���D � � ��� ��� �� � � � ���	 � � � � � �� �� � � �� ���� 
 �� � ��<  � 3�� �� ����� �	 ��� � �� � � ���� � �)  = ' 3�� �� � � �� ��
 ��	 	 �
�� 
 � �� � � � �	 � �	 � 	 � � � �� �� � � #� � ���� � � ��� � �� �� � �� �� �� � � � � � � 
 ��� � � � �� � �� � 	 �� � , � � � � � ��� �� � � � � �� � �� � �� � � 
 ��� � � �	 � * � � ��
� � �� � � �	 � � � �� 5 � ��� � 
 �� � � � � � � � � �� �� �� � � <  � 3� �� 
 � �� � � � � � 
 ��� � � � � � � 	 � �� � 
 � � � ����� � � � ��� ��� <  � 3� � ����� �� � ���� �� � � 	 � � � � � �
	 � �� � ��� � ��� � �� ���$ � �� ��� �� ��� ��� ��� �	 �	 �� � 0��#��� � � � ����� �
 � ��� � ��  �
 ��� � ��� ���� �� � � �� ��� � � � � � �� 	 �� � ��� � ��	 � ����
	 � �� � 	 ���� � � � ��� � �� � ��� � �� ���� �� � �� ������ ��� ������ � ��
�
. � > ���  � � � � � � � � �� � � � �� � � �� � � 	 � � � �� � �� � �� �� � � 
 ��� � � 	 � � ��� � ����
	 � � � � �� �� � �� �� 	 � ��� ��� � �	 ��� ����1 �� � �	 � �� � � � �� ��� � ��� � �� � �� � �
	 � ��� ����� � �� ��� 	 ��� ���� � � � �� � ��� ���� � �
 ��� � ���� ���� � ��� � > ���� �
�� � � 	 ��� ��� � #� � 	 � � ��� A �� � � �� �� � �� � ��� ��� � � �� ��� � � � � �� �� � � �� � �
�� � � �� ������ � � �	 �� �� � � � 	 � ��� � � � � �� � �� �� � � � � � � ��� �� �� � ��� �	 � � �� � �
� � �� � �� � � � � � �� � � � � 	 �� � ���� �	 � �� � � � �� � � � ��� �� � � �� 	 �� � � � �� �� � �
� � �� � ��� �� ��� � ��� � �
 � � � ��� ��� � �	 ��� ��� ��� ���E ��� � ��������������� � �
�� � � ���� � ���� � � ���� �	 ���	 ��� � �� ��� ��� � ������

�
/ �� ��� ���� � �	 � ��	 � �� � ��� ���� � � � 	 �� ��� ��� � �
 ��� � ��	 ��� ��� ��� � �	 � ������ ��
� � ��� � �� � 	 � ��	 � �#��� � ��� � � ����� ��� ���� -� ( �> �<  � 3�	 � � � � ��� � �� �
 � ������ � ���
� � �� �� � ������ � � �� �� � � � � �� � � 
 ��	 	 � �� 
 � 	 �� �� � � � �� � � �� � � �� � -� ( � ��� �
�� �� � � � � �� � � � > �	 ��� � � � � ���� � �� �� �� 	 �� � � � � � � �� � � 
 � ��� � �	 � �� 	 ����� � �� ���
� � �� � � ����� � ��� � �
 ��� � �� ��� ��� � �	 ��� ���� � ��� � � � � � ��� � ��� � ��� �� � �� �� ���
� � � � � 
 � ��� �� � � � �	 � � � ���� � ��� ��	 � 
 � �� � � � � �� � � 
 ��� � � �� � � �� � � � � � � ���
�� � � �� � � 
 ��� � � � ���� � � �� � 7� 	 �� ��� � � � � � � � ��� ��� �	 � ������� � � � � � � ��� � �� � � ��� �
�� � �	 ��� ����
�
+ ��� � � � � �	 � � � �
 � ��� � �	 �� �� � �� � �� � ��� �� � �� ��� �� � � � � ���� �
 ��� � 	 ��#�	 �����
�� �� � ��� � �� �� � ��� � �� � � ��� �C �� �� �
 ��� � �� � ��� � �� � 	 � �� � � � ���	 ��� � ����� ��
�� � �� � � ���#���	 ��� � > � � � 	 �� � ��� ���� ��� �� ��� �� � �� � � ���� � ���� � ��� � 	 ��������� �
� � �� � ���� ��� � �� � 	 � �9� � �� � ��� � �� � � �� � � � 	 ���  � � :��

��������������������������������



Optional Brake System Modifications 
�
�� � � � � �� � � � � � � � � � � �� � � F� . � � � � �� � � � �� � � � �  � � �� � � 	 � �
� � � � �� 	 ��� �� � �� �� ���� �� � � ��G � � #��  � � �� 
 ��� � � �	 � � ��� � � ��� � ��  � � �
� ���� � �� � � �� � 	 � �� � �� � � � � � � � �� � � 	 � ��� � � �� � � � ���� ��� � + � 
 � ��� ��
�� � ���	 ��� ��� � ����� � -� �� �A � �� 	 �� � � � � � �� ��� � 	 ���� � � � �
 � �� � � � �
�� � �C �� �� �� � ����� � ��� � �H I �
 ���� � �� � � � � � �� ����	 �	 � � � � ��� ��� � �
� � � �� ������� � ���
�
� � � � � ��� �� � � � � ��� � � �� F� � � �	 � �� � �� � �	 � 	 � 
 � ���� � � 
  � $ � 
 �
4 ��� 	 �� � $ � 
 � �	 ���� �� � � � �� 	 � � � �� � � � � � �� � � �� �� � �� � ��� �� 	 � �� � �
�� � � 	 �� � �� � � � � ��-� � � � � � 7� �� � � � � �� ��� � #� � � � 	 �� � �� � �	 � �� � �� � �
� � �� � � ��	 � �#������ ��� �� ���� � ������� � �� � �� %�
�
“One comment on the Kavan brake.  I have one on my Boomerang, but I did the setup a bit differently.  Used a 
small, brush motor type speed control (Castle Pixie 7) instead of a switch.  You want to set up the ESC for a 
fixed "throttle range" (Most of them figure it out automatically each time they are turned on.. and are a bit 
strange until you get to full throttle the first time.  Since that happens on take off for most planes, it’s no big 
problem, but not good for a brake!).  The key thing is that you need an ESC that you can set up to use a fixed 
pulse width range for the throttle response.  Unfortunately, almost all of them now do auto detect of the range. 
 
“The brake pulls about 1 amp, so most any ESC will work.  But the result is a nice proportional brake.  
Significantly more proportional than the pneumatic brakes I have used.  It might even be good enough to use for 
main gear brakes with differential brake for ground steering... 
 
“One Kavan on nose gear is certainly adequate for an R54 or Boomerang.  I got the Boomerang flying today.  It 
does well.  R54 looks a lot better!” 
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“Tried the brake on the ECU pack and it works fine, no issues with the engine from the increased load on the 
ECU pack.  The brake actually works better as the voltage on the 9V transistor battery falls quite a bit under 
load due to its limited current output.  As long as the ECU pack voltage is within the limits for the brake, this 
could be a better way to go.” 
�
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“Well, I persisted, and I finally got where I was hoping to 
get.  As promised, check out the attached three photos.  I am 
now very happy with the nose strut/wheel/brake assembly.  
Some description: steel washer JB Welded to inside of axle, 
followed by Hangar 9 nose wheel, followed by Kavan brake 
on outside of wheel.  I have your supplied 7/32 brass tubing 
inside of the brake, and I made it a decent fit with one layer 
of Teflon tape wrapped neatly around the brass tubing.  I 
then added a socket head (metric) cap screw instead of the 
smallish setscrew, and made a mark into the Teflon tape on 
the brass bushing.  Removed the brass bushing and drilled 
through the mark with a small center drill.  This allows the 
cap screw (setscrew) to pass through the brass bushing and 
contact the steel axle.  All I need to do now is file a flat on 
the axle to really seat the cap screw (against the torque of 
braking), and I'm done!! 
  
“I think it looks neater and as you can see, keeps the wheel 
center line very near the axis of rotation of the nose strut.  
Also, overall, I would think it ended up being a little more 
compact (width wise).  I'm not too worried about the wire as 
it seems to want to stay away from the wheel when I pass it 
through the strut coil.  If it threatens to make contact, I'll use 
a little heat shrink tubing carefully placed to encourage it to 
stay away from the wheel. 
  
“Feel free to use my pictures and descriptions as you see fit if you think they'll be of help to any one else.  Big 
advantage I see of my method is no notching of brake, which I already screwed up once!”�
�
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