
������� �	��

�����������������	��������� � �
���!�

"$#&%('*),+.-0/2131547698;:�'9<>=@?BADC9CE8GF3#H=IA�:�69F�'$F�=@J2KL"9"NM0O7PRQS6T?BJ*F�13:�Q34@6UQ�VW-0=IA�19#YX�/>'$FZ=@ADF�/21['9J>KT?>4@'$:
A�\]1315<[^_'9J><NF�/21`4@=IJ215'$: A�\
1315<Nacb

%Gd])e+f-0/213154c698
:�'9<B=@?>Ahgi=@J�#j=@Ak:�69F�'$F�=@J2Kl"5m$n3opA�15Q$#hXq/>'$Fr=@AjF�/2104@=@J>15'$:kA�\]1315<�ats*F�/21 '9J>KT?>4@'$:	A�\
1315<
=IJNM0OrPu'9J><[F�/21`'9J2KT?>4@'$:!A�\
1315<N=@J,:�'9<topA�15Qvb

%(Qv)lw	6T?x'$:�1�A�F�'9J><>=@J2Kl6TJyF�/21D15zW?>'$F�69:{698	F�/21�15'$:�F�/_%G:�'9<>=I?>A!|9}9~$�[��=@4�15A�)�#;Xq/B'$F`=@A0�96T?>:`4@=@J215'$:
'9JB<['9J2KT?>4@'$:!A�\
1315<tb

%(<t)e+;JN'9?2F�6�F�=�:�1i/B'9A�:�'9<>=@?>Ai"5C�=@JBQ�/215A3#h��8��96T?�'$:�1�<2:�=��c=@J2K�~9m���\B/�sc-0/>'$F�=@A�F�/>1i'9J>KT?>4@'$: A�\
1315<
=IJ,:�'9<topA�15Q`'9JB<NF�/21{'9J2KT?B4@'$: A�\
1315<[=@JNM!OrPyb

CU#0+;J[<2:�=�\N=�:�:�=�KT'$F�=@6TJe'$:���=@A C9g�8G1313F04�6TJ2KZ'9J><,\t=��969F�A '$d
6T?2F�'ZQS15JWF�13:06TJ21�:�13�96T4I?2F�=�6TJ,15'9Q�/�/26T?2:5#	+
� <>:�=�\[/26T4�15����=@A�4@6UQ3'$F�15<EC9g�8�1313F08�:�6T��F�/21`\B=��969F�\
6T=@JWF3#
%('*)eX�/>'$F�=IA�F�/21	4@=@J>15'$:�A�\
1315<i698c��=@J�?>JB=�F�A]698U8G1313F�op/26T?2:vs�8G1313F�op�Z=@JU?2F�19sp8�1313F�opA�15QS6TJB<�s9=@J>Q�/>15A�opA�15QS6TJ><�#
%Gd])lX�/>'$F�=@A!F�/21D:�15zW?B=�:�15<�<>:�=�\�:�'$F�1N%(=IJ�<2:�=�\BA�opA�15QS6TJB<t)�=�8h-71D-7'9JWFi�e<2:�=�\BA 8G69:i13�913:��Y"D=@J>Q�/��

F�:�'5�9154@A3#
%(Qv)[�2?2\>\
6TA�1�"3��<>:�=�\BAZ��"�Q3Q�%(Q3?2dB=IQ[QS15J*F�=I��13F�13:�)�#��06�-���'9J*�L4@=�F�13:�A��>6v-.8�:�6T��� '$8�F�13:NC9m

��=@JW?>F�15A3s>'9A�A�?>��=@J2K�F�/21`<2:�=@\N:�'$F�1{QS6T��\B?>F�15<[=@J,d�#¡bY%¢"`4@=�F�13:!��"3�9�9�lQ3Q$#¡)
%(<t)e�!6v-£�¤?BQ�/[-�'$F�13:0�B6v-0A�8G:�6T���u'$8GF�13:0F�/21{'$:���/>'9A �Z'9<>1¤|�QS6T��\B4�13F�1{:�13�96T4@?2F�=�6TJBA�b

|U#0¥0/21�:�15A�F�'9?2:�'9J*F0=IJ,F�/21¤�U\B'9QS1{¦!1315<>4�1`=IJ��U15'$F�F�4�1`:�69F�'$F�15A;'$F F�/21�:�'$F�1`698§6TJ>1`:�13�96T4@?2F�=@6TJ,\]13:!/26T?2:5#
%('*),¥0/2:�6T?2KT/N/26�-¨�Z'9JW�e:�'9<>=@'9J>A�<>6W15A =@F�F�?2:�JN=@Jx"3�9�l�Z=@JU?2F�15A�b
%Gd])e�!6v-£4�6TJ2KZ<26U15A =�F�F�'$V91¤F�/21`:�15A�F�'9?2:�'9JWF F�6Z:�69F�'$F�1¤F�/2:�6T?2KT/,�Z:�'9<>=@'9J>A�b
%(Qv),�!6v-©8G'$:`<26U15A�',\
13:�A�6TJyA�=�F�F�=IJ2KldU��F�/>1D-!=@J><26�-ª�Z6v�91�=@J«"3�9�N�Z=IJW?2F�15Ai=�8rF�/21�:�'9<>=@?BA06987F�/21

:�15A�F�'9?2:�'9JWF0=@A0Cc"{��13F�13:�A�b
�2#�w	6T?>:[Q3'$:5¬­A[A�\
1315<26T��13F�13:[=IAlK915'$:�15<�F�6L'9Q3Q3?2:�'$F�154��qKT=��91x�96T?2:NA�\
1315<�?>A�=IJ2KY'«QS13:�F�'9=@J�A�=�®31yF�=�:�19#
�2?2\>\
6TA�1;�96T?2: Q3'$: />'9A�¯���"S�Z=@J>Q�/e<B=@'9��13F�13:�-0/213154IA7'9JB<,F�/21�/215=�KT/WF7698§F�/21�F�=�:�1i=@A °e�;�2#±m�=@J>Q�/215A3#

h
d

tire

wheel

%('*)lw	6T?edB?>�Z'¤J213-�A�13F�698�F�=�:�15A7-0=@F�/l°,��mU²±m{=IJ>Q�/215A7'9J><,¯D��"S��=IJ>Q�/215A5#	³�Jl'¤F�:�=�\lF�6��U\
69V$'9J219s
�96T?E�Z'9=@JWF�'9=@J['�QS6TJ>A�F�'9JWF!A�\
1315<N698´~9m���\B/�s>'9Q3QS69:�<B=@J2KZF�6Z�96T?>:!A�\
1315<26T��13F�13:v#7�!6v-713�913:5s�'9A
4I?>Q�V�-76T?>4@<�/B'5�91!=@F3s*�96T?e'$:�1!A�F�69\B\]15<�8�69:7A�\
1315<>=@J2K2#kµh¶c\B4@'9=IJ�/26v-qF�/>=@A	QS6T?B4@<Z/>'$\>\
15J�#jX�/>'$F
<B=@<,F�/21�:�'9<>'$:0KT?>J[<>=@A�\B4@'5�e'9A��96T?2:!F�:�?21`A�\
1315<tb

%Gd])�w	6T?�'$:�1�8G?>:�=�6T?>A!6v�913:¤F�/21�A�\
1315<>=@J2KeF�=@Q�V913F¤'9J><E:�13F�?2:�JEF�6NF�/21�F�=�:�1�<>15'94�13:5s�<215�Z'9JB<>=@J2KeJ213-
F�=@:�15A0-!/>=@Q�/E'$:�1DF�/21�QS69:�:�15QSF�A�=�®319#i¥ /21D<215'94�13:i6TJ>4��N/>'9A � 4�6�-£\B:�69·B4�1`F�=@:�15A��e=@J�A�F�6UQ�Vts
-0/>=IQ�/
'$:�1D°N�¸|U²¡¹$m�=@J>Q�/>15A0/>=�KT/�#	�º8k�96T?�'9Q3QS13\>F!F�/>15A�1{'9J><�<2:�=��91`'v-7'v�[8�:�6T��F�/21¤<>15'94�13: -0=�F�/[�96T?2:
A�\]1315<>6T��13F�13:0:�15'9<B=@J2KZ|9m���\B/�s>/26v-¸8('9A�F0'$:�1`�96T?N:�15'94@4@�lK96T=@J>KWb

"



mU#�w	6T?f'$:�1N:�=@<B=@J2K�'ydt=@QS�UQ34@1,'94@6TJ2K�'x4�13�9154�:�6T'9<�#«+;A�A�?B��1,15'9Q�/_-!/213154�=@AZC9~y=@J>Q�/215AZ=@J«<>=I'9��13F�13:5s
F�/>1¤:�15'$:iA�\>:�6UQ�V913F;/>'9A0:�'9<>=@?BA!|Z=IJ>Q�/215A;'9J><�F�/21{8G:�6TJWF!A�\>:�6UQ�V913F;/>'9A!:�'9<>=I?>A!¹�=@J>Q�/>15A3# �06�-��Z'9J*�
:�13�96T4@?2F�=�6TJ>A \]13: ��=@JW?>F�1�698§F�/21{8�:�6TJWF A�\>:�6UQ�V913F \>:�6c<>?>QS15A '�A�\]1315<[698k|9m���\B/tb

~U#�w	6T?E'$:�1`:�=@<>=@J2K�'�dt=@QS�UQ34@1`'94�6TJ2Kl'�4�13�9154�:�6T'9<�#r+;A�A�?>��1{15'9Q�/�-0/213154�=@A;C9g�=@J>Q�/215A0=IJ[<>=@'9��13F�13:vs>F�/21
:�15'$:�A�\>:�6cQ�V913F�/>'9A7:�'9<>=@?BAr|¤=@J>Q�/>15A7'9JB<�F�/21;8G:�6TJ*F�A�\>:�6UQ�V913F�/B'9Ar:�'9<>=@?>A � =@J>Q�/215A3#´�c?2\B\]6TA�1 �96T?N'$:�1
\
15<>'94I=@J2K�F�/>1D8G:�6TJWF`A�\>:�6cQ�V913F`'$FiF�/21�:�'$F�1�698!"$#±me:�13�>opA�15Q�'9J><E�96T?2:`8G69:�-�'$:�<yA�\
1315<y=@A�"9"���\B/E6TJ
F�/>1`dB=�V919#hX�/>'$F0=@A F�/21�:�'9<>=@?BA�698§F�/21{8�:�6TJWF A�\>:�6UQ�V913F�b

¹W#�w	6T? '$:�1[<215A�=�KTJB=@J2Ky'xA��UA�F�15��698!-0/>13154@A�'9J><«d
154�F�A�'9A�\B=@QSF�?2:�15<Yd
154�6�-`#Yw	6T?L-7'9JWF�-0/213154�+ F�6
:�69F�'$F�1iC$�¤M0OrP.-0/B=@4�1�-0/213154��_:�69F�'$F�15A´�*C{M0O7P�#WXq/213154t+�/>'9A´'�:�'9<>=@?>Ak698�~�=IJ>Q�/215A5s*-0/213154��L/>'9A
'Z:�'9<>=@?>A�698´¹�=IJ>Q�/215A!'9J><N-0/>13154���/>'9A '�:�'9<>=@?BA�6987"¤=@J>Q�/�#´+!A�A�?>��1�-0/>13154@A���'9JB<	��'$:�1`:�=�KT=I<>4��
8('9A�F�15J215<�F�6ZF�/21{A�'9��1`'p¶c4@19#	Xq/B'$F0=@A�F�/21�:�'9<>=@?>A � 698k-0/213154
�Nb

A D BC

gU#0¥0/21���
�:�15QS69:�<y-7'9A`<B=@A�Q3?>A�A�15<E=IJEµ	¶c'9�Z\B4�1Z|U#±CU#±|U#Z¥�-76N69F�/213:`�c=@J*�c4j:�15QS69:�<y8G69:��Z'$F�A`/B'5�91Zd
1315J
?BA�15<[=@J,F�/21�\t'9A�F3#´¥ />=IA�1S¶U13:�Q3=IA�1`<>=@A�Q3?BA�A�15A�F�/215A�19#
%('*),+��������������r:�15QS69:�<x%G\
69\B?>4I'$:r=@J�F�/21�"5}9m$�c¬­A�'9J><y"5}9~$�c¬­A�)7A�\B=@JBA´'$F�'¤QS6TJBA�F�'9J*F��*m���
 � '9J><e/>'9A

',<>=I'9��13F�13:i6987~e=@J>Q�/215A3#���8	F�/21�J21315<>4�1D=@A;6TJyF�/21�4�15'9<y=@JEK9:�6W6��91�|e=@J>Q�/>15A!8G:�6T��F�/21�QS15JWF�13:5s
-!/>'$F0=@A�F�/21¤4@=@J215'$: A�\
1315<N698jF�/21`:�15QS69:�<[d
154�6�-�F�/21{J21315<>4@1�b[�!6v-ª'$d
6T?2F�F�/21{4@=IJ215'$: A�\
1315<N'$F
F�/>1�1S¶c=�F�K9:�6W6��91�"�=@J>Q�/y8�:�6T��F�/>1ZQS15J*F�13:�b���AiF�/>13:�1Z'N4�6cQ3'$F�=�6TJxA�6NF�/>'$F`F�/>1�4I=@J215'$:�A�\
1315<x'$F
F�/>1{J21315<>4�1`=IA��c#±m���\B/tb"!T?BA�F�=�8G�Z�96T?2:!'9JBA�-r13:v#

%Gd])e+;J269F�/213:l\
69\B?>4@'$:�8G69:��Z'$F3s7\>:�=�69:�F�6�F�/>1�"5}9m$�c¬­A3s�-�'9A�F�/21 � ¹$g$�c#�¥ /215A�1N:�15QS69:�<>AZA�\t=@J«'$Fl'
QS6TJBA�F�'9J*F�¹$g���
 � '9J><Z/>'v�910'`<>=I'9��13F�13:	698h"3�`=@J>Q�/215A3#j�º8]F�/210J>1315<>4�1 =@Ak6TJ�F�/21 4�15'9<Z=@J�K9:�6W6��91
m�=@J>Q�/215A 8G:�6T��F�/>1¤QS15JWF�13:5st-!/>'$F0=@A0F�/21{4@=@J>15'$:0A�\
1315<[698hF�/21{:�15QS69:�<�d]154@6v-¸F�/21DJ21315<>4�1�bx�06�-
'$d
6T?2F0F�/21¤4@=IJ215'$:0A�\
1315<['$F!F�/21{1S¶2=�F K9:�6U6v�91,"{=IJ>Q�/N8G:�6T� F�/21{QS15JWF�13:�bx�¢A F�/>13:�1{'�4@6UQ3'$F�=�6TJ�A�6
F�/B'$F F�/21{4@=IJ215'$: A�\
1315<N'$F F�/21{J>1315<>4�1`=@A�"`�Z\B/tb	!*?>A�F�=�8G���96T?>:0'9J>A�-713:5#

}U#;³�J21�F�/>=@J2K�F�/>'$F!'$#]15QSF�A!F�/21`zU?>'94@=�Fº�l698kA�6T?>J><,698k'9J	�%
�:�15QS69:�<[=IA�F�/21`'$dB=@4I=�F �l698§F�/21{F�?2:�JWF�'$dB4�1iF�6
A�\B=@J[F�/>1¤:�15QS69:�<E'$F�'l�913:���QS6TJ>A�F�'9J*F�'9J2KT?>4I'$:;A�\
1315<�698r|9|�&

'
��
(�*)�'9JW�[13:�:�69:i/213:�1�4�15'9<>A!F�6,-0/>'$F

=IArQ3'94@4@15< � -76v-¸'9J><l�B?2F�F�13:��csU-0/>=IQ�/eQ3'9J�d
1!zU?>=�F�1;'9?><>=�dt4�19#jM0138�13:7F�6DF�/21;Q3'94IQ3?>4@'$F�=�6TJ>A7=@Jlµh¶2'9��\B4�1
|U#±CU# �2#��c?2\>\
6TA�1`F�/>1D'9J2KT?B4@'$:;A�\]1315<E�$'$:�=�15A!8�:�6T��|9|�&

'
��
 � F�6[|p�+��
 � #-,;13F�13:���=@J21DF�/21¤\
13:�QS15JWF

13:�:�69:r=@Jl4@=@J215'$:rA�\
1315<Z'$FrF�/>104�15'9<�=IJ�'9J><�1S¶c=�F´K9:�6W6��915A7698�F�/21�.§O§#*��A7'9J2KT?>4@'$:rA�\
1315<Z13:�:�69:7'$#]15QSF�=IJ2K
F�/>1{A�6T?>J><NzU?>'94@=@F �,��69:�1`'$F F�/21{d]13KT=IJ>J>=@J2K¤69:015J><,698h'�:�15QS69:�<tb

"3�c#0+/�10��2�2354$�76��98-6:�1�<;5sTQ3'94@4�15<�'9J=�?>-��sT=@AkF�/21��c=@<2136�QS6T?>JWF�13:�\B'$:�Fh698tF�/21 �D?>A�=@Q3'94����")*=�Fh=@AkF�/>1�<B=�KT=�F�'94
�913:�A�=�6TJ�698�F�/>1=@���M�F�'$\
1�\B4@'v�913:5#N+0KT'9=IJ�sj'"�A> ��=@A`'[F�/B=@Jx\B4@'9A�F�=@QZ<>=@A�Q�-0=�F�/�'�A�=@4��913:{QS6T'$F�=IJ2K
6TJ[6TJ21{A�=@<>19sUdt?2F J26v- F�/21{<>=@'9�Z13F�13:0=@A�"5C�=@JBQ�/215A3#�!*?>A�F '9A�-!=�F�/,F�/21B�-��s2=@J28G69:��Z'$F�=@6TJN=@A�:�15'9<[6�#
?BA�=@J2K{'D4@'9A�13:�'9J><lF�/21C�A> ��=@Ar<>15A�=�KTJ215<�F�6DA�\t=@J�'$F�'¤QS6TJBA�F�'9J*F�4@=IJ215'$:rA�\
1315<�d]154@6v-qF�/21;4I'9A�13:D)UF�/>=@A
A�\]1315<e=@A;"$²±C{�Z13F�13:�A�opA�15Q`�¨C9g9|9m�=@J>Q�/>15A�op�Z=@JU?2F�19#k¥ /21!4I'9A�13:rd
13KT=@JBA '

E
=@J>Q�/l8G:�6T�©F�/>1!QS15JWF�13:�698�F�/21

A�\B=@J>J>=IJ2K¤<>=IA�Q�'9J><N-769:�VcA =�F�-�'5�,6T?2F F�6ZF�/>1�15J><�% mU#±mZ=IJ>Q�/215A 8�:�6T��F�/21`QS15J*F�13:S)�#
%('*)GFk=@JB<yF�/21�'9J2KT?>4I'$:`A�\
1315<x698rF�/>1H�A> � '$F{F�/21Zd
13KT=@J>J>=IJ2Ke'9JB<y15J><x698�F�/21=�A> �")j= # 19#�-0/215J

F�/>1{4@'9A�13:0=IA '
E
=@J>Q�/N'9J><�mU²±m�=@JBQ�/215A�8G:�6T��F�/>1`QS15J*F�13:5#

%Gd])I,;15A�QS:�=�d
1�F�/21{4�6cQ3'$F�=�6TJN698jF�/21{4@'9A�13: =�8§F�/>1`'9J2KT?>4@'$:0A�\]1315<N=IA`"3�9��M!OrP�#

C



"9"$#!P�=@Q�/>'$154	'9J><x+;'$:�6TJ�'$:�1�6TJyF�/21 � � .�� ¥§6TA�A�?>�Z�
:�=@<21 '$F���� ��� 8 3 �76t#j¥ /B=@A	=@A	'¤��13:�:��	� K96
� :�6T?>JB<�698
:�'9<>=@?>AkC$�;8�1313Fh-0/B=@Q�/DA�\B=@JBA§QS6T?>JWF�13:�Q34�6cQ�VU-0=@A�1�~$�
M!OrP�#2¥ /21;:�=@<21;=@Ar<>:�=��915JldW��'Dd
154�F7QS6TJ>J215QSF�=@J2K
F�/>1{6T?2F�13:i15<2K91¤698	F�/21{:�=@<21`F�6e'l<2:�=��91`-0/213154�698
:�'9<>=@?>A |�8G1313F��

Drive wheel
radius 3 ft

radius 20 ft
main ride

drive belt

PO

Michael 

Aaron

%('*),+;A�A�?B��1{P�=IQ�/>'$154�=IA�A�15'$F�15<[6TJNF�/>1�15<2K91`698kF�/21�:�=@<>19sc'9A \B=@QSF�?2:�15<�#jX�/>'$F0=IA P�=@Q�/>'$154 ¬­A!4@=@J215'$:
A�\]1315<�=@JN��\B/N'9J><[8�F�opA�15Qvb

%Gd])lX�/>'$F0=IA�F�/21`'9J2KT?>4I'$:0A�\
1315<,698kF�/21`<2:�=��91�-!/213154�=@J[M!OrPyb
%(Qv)[�2?2\>\
6TA�1�+!'$:�6TJ�=@A�A�15'$F�15<H"5~�8G1313F08G:�6T��F�/21¤QS15J*F�13:;698§F�/>1`:�=@<219#hX�/>'$F;=@A�F�/21{'9J2KT?B4@'$:0A�\
1315<

698h+;'$:�6TJ[=@JNM!OrPyb{Xq/>'$F!=@A�F�/21{4@=IJ215'$: A�\
1315<,698h+!'$:�6TJ�=@J,8�F�opA�15Qvb

%(<t)e+!8GF�13:;�c#±C9|eA�15QS6TJ><BA;P�=@Q�/B'$154�-0=I4@4
d
1{4�6cQ3'$F�15<�'$F

 '9AZ\B=@QSF�?>:�15<�#HXq/>'$Fl=@A�F�/21�'9J2KT4@1�� 
�� 
 =IJ
<>13K9:�1315A�b,X�/>'$F	=@AjF�/21 '9J>KT4�1�� 
�� 
 =@JD:�'9<B=@'9J>A�b
�!6v-£�Z'9JW�e8G1313F0/>'9A!P�=@Q�/>'$154�F�:�'5�9154�15<tb PO

θ

S

%G1�),+;A�A�?B��1;P�=@Q�/B'$154]/B'9A´F�:�'v�9154�15<Ng9g¤8�1313F78�:�6T�©F�/21
\
6TA�=@F�=�6TJ_O�F�6Y'YJ213- \
6TA�=�F�=@6TJ��D#r�!6v-��Z'9JW�
A�15QS6TJ><>Ah-0=I4@4*F�/B=@AjF�'$V91�bNX�/>'$F	-0=I4@4Td
1�F�/21 '9J2KT4�1
A�-r13\>F06T?2F�dW�[P�=@Q�/B'$154�b PO

Q

length of arc (PQ)  is 88 ft

"5CU# ��/213:�=�1D=@A;:�?>J>J>=IJ2K�'$:�6T?>JB<�F�/21�\
13:�=@�Z13F�13:!698´',Q3=�:�Q3?>4@'$:;F�:�'9Q�Vy'$F�'l:�'$F�1D698!"3�,8�F�opA�15Q$#¤¥ /21DF�:�'9Q�V
/B'9A0'�:�'9<B=@?>A�698�"3�9�Z�T'$:�<BA3#r+!8�F�13:D"3�ZA�15QS6TJ><BA3s ��/213:�=�1�F�?2:�J>A�'9JB<[:�?>JBA�'94�6TJ2K�'�:�'9<>=@'94�4@=@J>1;F�6lF�/21
QS15JWF�13:�698�F�/21;Q3=�:�Q34�19#´³iJBQS1;A�/>10:�15'9Q�/215A�F�/21!QS15JWF�13:5s>A�/>10F�?2:�JBA´'9J><l:�?>J>Ar'94�6TJ2K�'`:�'9<B=@'94B4@=IJ21 F�6�/213:
A�F�'$:�F�=@J2K,\
6T=@JWF;6TJyF�/>1�\]13:�=@��13F�13:5#{+;A�A�?B��1H��/213:�=�1�<26U15A�J269F`A�4�6�- <26v-!Jy-0/215JyA�/21��Z'$V915A�F�/>15A�1
Fº-r6lF�?2:�J>A5#
%('*)[�cV913F�Q�/E'�\B=@QSF�?2:�1�698jF�/21{A�=�F�?>'$F�=�6TJ�#
%Gd])e�!6v-¨8G'$:!/>'9A ��/>13:�=�1iF�:�'5�9154@15<[6TJ>QS1{A�/21�:�13F�?2:�JBA�F�6�/213:0A�F�'$:�F�=@J2K�\
6TA�=�F�=�6TJ]b
%(Qv)GFk=@JB<,F�/21{'$:�15'�698kF�/21�\t=�1`A�/>'$\
15<NA�15QSF�69:!15J>Q34�6TA�15<NdU�	��/213:�=�19¬­A \B'$F�/�#

"5|U#0¦!69:�'e=@A!:�?>J>J>=IJ2KZ'$F;'eQS6TJ>A�F�'9JWF�A�\
1315<�'$:�6T?>J><[F�/>1DA�'9�Z1¤F�:�'9Q�V�'9AC.�131�=@J�F�/21¤\B:�13�U=@6T?>A \>:�69dB4�15�N#
�2/21�:�?>J>A´'94�6TJ2K�F�/21 \
13:�=I��13F�13:	698
F�/210Q3=�:�Q3?>4@'$:hF�:�'9Q�Vt#	+!8�F�13:�|9m`A�15QS6TJB<>A3sWA�/21�F�?2:�J>A´'9J><�:�?>JBAh'94�6TJ2K
'�:�'9<>=I'94´4@=@J>1ZF�6�F�/>1lQS15JWF�13:�698�F�/21eQ3=@:�Q34�19sjF�/215J�F�?>:�J>AD'9J><�:�?BJ>A{'94�6TJ>K�'�:�'9<>=@'94r4@=@J21Z6T?>F{F�6y/213:
A�F�'$:�F�=@J2K¤\]6T=IJ*Fr6TJ�F�/21;\
13:�=@��13F�13:v#j+;A�A�?>�Z10F�/21i'$:�15'¤698�F�/21;\B=�10A�/B'$\]15<lA�15QSF�69:�15J>Q34�6TA�15<�dU�Z¦069:�'c¬­A

|



\t'$F�/Y=@ADm$�cs­�9�9�E8�F � #N��8 ¦069:�'�:�?BJ>A`'$F�'�QS6TJ>A�F�'9JWF�A�\
1315<�s§-!/>'$F¤=@A¤=�F�b Xq/215JH<26U15A{A�/>1�K913FDdB'9Q�V
F�6E/213:{A�F�'$:�F�=@J2K[\
6TA�=�F�=@6TJtb�%(+0KT'9=@J�s§'9A�A�?B��1�A�/21l<26W15A{J269F¤A�4@6v-©<26�-0J�-!/215J�A�/21l�Z'$V915A`F�/21lF -76
F�?>:�J>A3#¡)

"S�2#�!T6T/>J />'9A�d]1315J©/>=�:�15<ªF�6 <>15A�=�KTJ�'9J 1S¶2Q3=�F�=@J>K
Q3'$:�J>=��$'94i:�=@<219#�¥ = #ks!F�/21xQ3'$:�JB=��p'94i6�-0J213:5si/>'9A
<>15Q3=@<215<¨F�6�QS:�15'$F�1HF�/>1Y-769:�4@<>A�K9:�15'$F�15A�Fx8G13:�:�=IA
-!/213154 #�¥ = #¸=@A�J�¬ F�=@JWF�6Y�Z'$F�/
)iA�/21�A�=@��\B4@�Y/>'9A
'��c=@A�=�6TJ�'9JB<Y/>'9A¤F�6T4@< !96T/>J�F�/215A�1,QS6TJ>A�F�:�'9=IJ*F�A
6TJª/213:x<2:�15'9� � %(=�)[F�/21H-0/213154DA�/26T?>4@<¨:�69F�'$F�1
QS6T?BJ*F�13:�Q34@6UQ�VW-0=IA�1`-0=�F�/N'9J�'9J2KT?>4@'$: A�\]1315<[6987"5C
M!OrP ) %(=@=�)`F�/21N4@=@J215'$:�A�\
1315<H6980'E:�=@<213:�A�/26T?>4I<
d
1{C$�9�Z�Z\B/
)�%(=@=@=G)hF�/21¤4�6v-715A�F \
6T=@JWF�6TJNF�/21`:�=I<21
A�/26T?>4@<,d
1i�Z8G1313F0'$d
6v�91{F�/>1{4�13�9154�K9:�6T?BJ><�#

P

4 feet

12 RPM

θ

%('*)GFk=@JB<,F�/21`:�'9<>=I?>A7698jF�/>1�8�13:�:�=@A�-0/213154 #
%Gd])N³�J>QS1¤F�/>1¤-0/>13154�=@A!dB?>=@4@F3s !96T/>JEA�?2K9K915A�F�A!F�/B'$F;¥ = #xA�/26T?>4@<�F�'$V91DF�/>1¤·>:�A�F0:�=I<219#0+;A�A�?>��1¤F�/21

-!/213154
A�F�'$:�F�A�F�?2:�JB=@J2K{-!/215J,¥ = #�=@A�'$F�F�/21�4�6cQ3'$F�=�6TJG
�'9J><,=�FrF�'$V915A0/213:�"$#±|�A�15QS6TJ><>A�F�6�:�15'9Q�/
F�/>1`F�69\[698kF�/21`:�=I<219# Fj=IJ><,F�/21`'9J2KT4�1���\B=@QSF�?2:�15<�#

%(Qv),Oj6U69:�15J2KT=@J21313:�=@J2K{Q3'9?>A�15A�¥ = # ¬­A7A�15'$F�F�6¤�>��6�#�=@J,~{A�15QS6TJB<>A3# ,;15A�QS:�=�d
1!-0/213:�1i¥ = #�=@A74�6cQ3'$F�15<
%('9J�'9J2KT4�1`<215A�QS:�=�\>F�=�6TJ])	F�/>1{=@J>A�F�'9JWF A�/21�d
15QS6T��15A0'Z/W?B�Z'9J[�Z=@A�A�=@4�19#

�


