NAIST-IS-MT9651055 =$;NO@J8 FCD’ %Y %/ %H %k$r MQ $$ $? @_7W %W %m %H %3%k$N J,@O $H 9=B$2= 1v:j IRLi 1998 G/ 2 7n 13 F| F‘NI@hC<2J3X5;=QBg3X1!Bg3X >pJs2J3X8&5f2J >pJs=hM}3X@l96

K\O@J8 $O F‘NI@hC<2J3X5;=QBg3X1!Bg3X>pJs2J3X8&5f2J $K =$;N ( 9)3X ) <xM?$NMW7o $H $7 $F Ds=P $7 $? =$;NO@J8 $G$" $k !# 1v:j IRLi ;XF36541!’ @>ED K-L@ 65<x >>K\ M5<# 65<x IpED 1QL@ =u65<x

FCD’ %Y%/ %H %k$r MQ $$ $? @_7W %W %m %H %3%k$N J,@O $H 9=B$2= � 1v:j IRLi FbMF9<35 @_7WCf $N2qOC $rO?2; $7 $? %W %m %H %3%k %G !<%? $N$h $& $J 5D;vO? $K$O !" @_ 7W%N %&%O %& $d%" %$ %G %"$J $I $N @_7WCN <1 $, 4^$^ $l $F $*$j!" $= $l$r 9=B$2= $7 %f!<%6 $K FI $_ $d$9 $/ Ds6!$9$k $h $& $J J}K! $, K>$^ $l $F$$$k !# $= $3 $G K\8&5f $G$O !" %-!<%o!< %I %Y %/ %H %k K! $r MxMQ $7 $?%7 %9 %F%‘ $rDs0F $7 5D;vO? $+ $i$N 5D;v $NN. $l $N 2D;k2= $r L\;X $7 $? !# 6q BN E* $K$O J8=q $NA4 $F$N9T $K $D$$ $F$=$NA08e $rFCDj $ND9$5 $@$1 @Z$j=P $7 !" $= $l $>$l $N %- !<%o !< %I %Y %/ %H %k $r Hf 3S$9$k$3$H$K $h $C $F J8=qA4 BN $G$N OCBj$N JQ 2= $r B*$( $k !# $3$N >pJs $+$i J8=q $N6h@Z $j $rH/8+ $7 J8=q $r %V %m%C%/2= $9$k!# $5 $i$K F@ $i $l $? J8=q %V %m%C%/ $G%-!<%o!< %I %Y %/ %H %k$r 7W;; $7 Hf3S $9$k $3$H $K$h$C $F 4X78 $rH/8+ $7 !" 9= B$2= $r<B8=$9$k!# $= $N7k2L !" K\<jK! $K$h$C $F 5D;vO? $NCf $K @_7W2a Dx $r FI $_ $H$k $3 $H $,$G $-$? !# $^ $? !" <+E><V $N2YBf $N@_7W $K $* $1 $k %W %m %H %3%k$r NcBj $K <B83 $r 9T $J $$ !" K\<jK! $K $* $1 $k%Q%i %a !<%? $dMQ$$$k %- !<%o!< %I $K BP$9$kD4:: $r 9T$J$C$? !# %- !<%o!< %I @_7W %W %m %H %3%k , %- !<%o!< %I %Y %/ %H %k K! , J8=q$N9=B$2= � F‘ NI @h C< 2J 3X 5; =Q Bg 3X 1! Bg 3X >p Js 2J 3X 8& 5f 2J >p Js =h M} 3X @l 96 =$ ;N O@ J8 , NAIST-IS- MT9651055, 1998 G/ 2 7n 13 F| . i

A study of k eyw ord-v ector based do cumen t structurization metho d for design proto cols � T oshiy a Shiozaki Abstract The aim of this researc h is to dev elop a system whic h visualizes design kno wl- edge for designers. we prop ose a metho d based on k eyw ord v ectors to divide the proto col data recorded during the design in to imp ortant blo c ks of information and link them. By calculating cosine v alue of k eyw ord v ectors of adjacen t parts of text blo c ks,w e can detect p oin ts where topics shift to another. As a result,w e can obtain text blo c ks eac h of which is related to some topic. F urthermore,w e can �nd links b et w een those blo c ks b y caluculating cosine v alues of k eyw ord v ectors b et w een them. W e made exp erimen ts against a test case of bicycle design and analyzed the e�ectiv eness of the metho d. Keyw ords: design proto col,k eyw ord-v ector metho d,do cumen t structurization � Master’s Thesis, Departmen t of Information Pro cessing, Graduate Sc ho ol of Information Science, Nara Institute of Science and T ec hnology , NAIST-IS-MT9651055, F ebruary 13, 1998. ii

L\ <! 1 =xO@ 1 1.1 $O $8 $a$K : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 1 1.2 8&5f $N L\E* : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 2 1.3 8&5f $N J}?K : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 2 1.4 K\O@J8 $N 9=@. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 3 2 J8=q $N 9=B$2= $N <jK! 4 2.1 %- !<%o!< %I %Y %/ %H %k : : : : : : : : : : : : : : : : : : : : : : : : : 4 2.2 %- !<%o!< %I %Y %/ %H %k$r MQ $$$? J8=q $N J,3d : : : : : : : : : : : : : : 4 2.2.1 M}A[E* $J <jK! : : : : : : : : : : : : : : : : : : : : : : : : : 5 2.2.2 6a;wK! : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 5 2.3 %- !<%o!< %I %Y %/ %H %k$r MQ $$$? J8=q4V $N 4X78 $N H/8+ : : : : : : : : : 6 2.4 4XO"8&5f : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 6 3 %-!<%o!< %I %Y %/ %H %k$r MQ $$$? J8=q $N 9=B$2=<B83 $N$?$a$N 9M;! 8 3.1 <B83 $N L\E* : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 8 3.2 %- !<%o!< %I $N A*Dj : : : : : : : : : : : : : : : : : : : : : : : : : : : 8 3.3 %& %# %s %I %&%5 %$ %:$N @_Dj $H 3QEY %G !<%?$N ;;=P : : : : : : : : : : : : 11 3.4 ;;=P$5 $l $? 3QEY %G !<%? : : : : : : : : : : : : : : : : : : : : : : : : 11 3.5 %& %# %s %I %&%5 %$ %:$N 0c $$ $K $h$k M>89 $N Hf3S : : : : : : : : : : : : : 13 3.6 ogCM $N @_Dj : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 16 3.7 %* %s %H %m %8 !<$N 9=C[ : : : : : : : : : : : : : : : : : : : : : : : : : 18 3.8 %* %s %H %m %8 !<$N MxMQJ}K! : : : : : : : : : : : : : : : : : : : : : : : 20 3.9 =P8=IQEY $r 4p $K H><+F0E* $K%- !<%o!< %I $r A*=P : : : : : : : : : : : : 23 4 C1?t %W %m %H %3%k %G !< %?$r MQ $$$? <B83 26 4.1 ?M4V $, %W %m %H %3%k %G !<%? $r J,3d : : : : : : : : : : : : : : : : : : : 26 4.2 %- !<%o!< %I %Y %/ %H %k$H ogCM $K $h$C$F @Z$j=P$5 $l $? %V %m %C %/ : : : : 26 4.3 %* %s %H %m %8 !< $r MQ $$$? 7k2L : : : : : : : : : : : : : : : : : : : : : : 30 iii

4.4 H><+F0E* $K%- !<%o!< %I $r A*Br $7 $? 7k2L : : : : : : : : : : : : : : : 34 5 J#?t %W %m %H %3%k %G !< %?$r MQ $$$? <B83 38 5.1 %* %s %H %m %8 !<$N 8r49 : : : : : : : : : : : : : : : : : : : : : : : : : 38 5.2 8r49 $7 $?%* %s %H %m %8 !< $r MxMQ $7 $? ;~ $N Hf3S : : : : : : : : : : : : : 39 6 %V %m%C%/ 4V $N 4X78 $N H/8+<jK! $N <B83 43 6.1 %V %m %C %/4V $N 4X78 $r H/8+ : : : : : : : : : : : : : : : : : : : : : : : 43 6.2 %V %m %C %/4V $N 4X78 $r 2D;k2= : : : : : : : : : : : : : : : : : : : : : : 49 7 9M;! 50 7.1 9=B$2= $7 $? 7k2L $K $D$$$F : : : : : : : : : : : : : : : : : : : : : : : 50 7.2 %- !<%o!< %I %Y %/ %H %k$r ;H$C $? %V %m %C %/@Z$j=P $7 $K $D$$$F : : : : : : 52 7.3 %* %s %H %m %8 !<$N MxMQ $K $D$$$F : : : : : : : : : : : : : : : : : : : : 53 7.4 %* %s %H %m %8 !<$N :FMxMQ@- $K $D$$$F : : : : : : : : : : : : : : : : : : 53 7.5 =P8=IQEY $r 4p $K H><+F0E* $K%- !<%o!< %I A*=P $K $D$$$F : : : : : : : : 54 8 7kO@ $H :#8e $N 2]Bj 55 <U<- 56 ;29MJ88% 57 iv

?^ L\ <! 3.1 %W %m %H %3%k %G !<%?$N 0lIt : : : : : : : : : : : : : : : : : : : : : : : 9 3.2 %& %# %s %I %&%5 %$ %:$r 25 9T $K $7 $? ;~$N !" 3F9T $NM>89 : : : : : : : : : 12 3.3 %& %# %s %I %&%5 %$ %:$N 0c $$ $K $h$k 7k2L $r Hf3S : : : : : : : : : : : : : 14 3.4 ogCM $H %V %m %C %/?t $N 4X78?^ : : : : : : : : : : : : : : : : : : : : : : 17 3.5 <+E><V $N 2YBf $N @_7W $K 4X$9$k %* %s %H %m %8 !< : : : : : : : : : : : : : 21 4.1 @Z$j=P$5 $l $? %V %m %C %/ $H ?M4V $, 6h@Z$C $? ItJ, : : : : : : : : : : : : 27 4.2 #3 CJ>e $N 35G0 $G $^ $H$a$? ;~ $H !" %* %s %H %m %8 !< $r ;H $o$J$$ ;~ $H$N Hf3S 31 4.3 #3 CJ>e $N 35G0 $G $^ $H$a$? ;~ $H !" %* %s %H %m %8 !< $r ;H $o$J$$ ;~ $H$N :9 : 32 4.4 =P8=IQEY=g $K%- !<%o!< %I A*Br $H <j:n6H $G%- !<%o!< %I A*Br $H$N Hf3S : 35 4.5 =P8=IQEY=g $K%- !<%o!< %I A*Br $H <j:n6H $G%- !<%o!< %I A*Br $H$N :9 : : 36 5.1 fgh %* %s %H %m %8 !< #1CJ>e $N35G0 $G $^ $H$a $?;~ $H !" %* %s %H %m %8 !< $r;H $o$J $$ ;~ $H$r Hf3S : : : : : : : : : : : : : : : : : : : : : : : : : : : 40 5.2 fgh %* %s %H %m %8 !< #1CJ>e $N35G0 $G $^ $H$a $?;~ $H !" %* %s %H %m %8 !< $r;H $o$J $$ ;~ $H$N :9 : : : : : : : : : : : : : : : : : : : : : : : : : : : : 41 6.1 %V %m %C %/ 47 $N K\J8 : : : : : : : : : : : : : : : : : : : : : : : : : : 46 6.2 %V %m %C %/ 52 $N K\J8 : : : : : : : : : : : : : : : : : : : : : : : : : : 47 6.3 Designers Ampli�er $K $h $k %V %m%C %/ $H %V %m%C %/4V $N 4X78 $N I=<( : : 49 I= L\ <! 3.1 %- !<%o!< %I $H 35G0 $H =E $_$N 4X78 : : : : : : : : : : : : : : : : : : : 24 6.1 %V %m %C %/4V $N 4X78 : : : : : : : : : : : : : : : : : : : : : : : : : : : 44 v

Bh 1 >O =xO@ 1.1 $O $8 $a$K 8=:_ !" 9bEY $J@8;:5;=Q $N=P8= $K$h$C $FBgNL $K J* $, @8;:$5 $l $k $h $& $K$J$C $F 5W $7 $$ !# $= $N7k2L !" >CHq <T0l?M 0l?M $O $I $3$K $G$b$" $k $h $& $J@=IJ $K $O$" $^$j6=L# $r<( $5 $J $/ $J$j!" $h $j>CHq<T $NN)>l $K N)$C $F@8;:$5 $l $? @=IJ $r K> $‘ $h $& $K$J $C $? !# >C Hq<T $, ;}$D $3$N$h $& $JMW5a $K 1~ $( $k $? $a $K !" @8 ;:<T $O =>Mh $N@=IJ $K$J$$ ?7 $7 $$%" %$ %G %"$r 4^ $‘@=IJ $r AGAa $/3+H/$9$kI,MW $K Gw $i $l $F$$ $k !# $3$N $h $& $J >u 67 $K $*$$$F @8 ;:<T $O 8zN( NI$/@= IJ $r @_ 7W $7 @8 ;:$9$k I,MW $, $" $k !# FC $K @_7W $K CeL\ $7 $? >l9g !" 2a 5n $N@_7W;v Nc $d 7P83 $r:FMxMQ$9$k $3$H $K$h$C $F @8;: @-$dIJ<A $, 8~>e$9$k $G$" $m $& !# $3$3 $G @_7W5D;v O? $d@_7W %a %b $J $I $N MxMQ $, 9M $( $i $l $k !# @_7W5D ;vO? $d @_7W %a %b $K$O !" @_7W $K $* $1 $k $R$i$a$-$d%" %$ %G %"$J $I $N >pJs $, 4^$^ $l$F $*$j !" CN E* $J @_7W $r ;Y1g$9$k>e $G =EMW$JLr3d $r 2L$?$9 $H 9M $($i $l $k !# $7 $+ $7 !" $= $N $h$& $JJ8 =q $O0l HL E* $KA4 BN $, Bg $- $9 $. $k >e !" It J, It J, $G $O !" Fb MF $N Gv $$It J, $, B?$/!" M- 1W $J>pJs $r4^$‘ $H $3$m $rC5 $9 $3 $H $, Fq $7 $$ $H$$$& >u 67 $K$"$k!# $=$3 $G$3$N$h $& $J %I %-%e %a %s %H $r 9=B$2= $9$k $3$H $K$h$C $F !" M-1W $J CN<1 $r MF0W $K <h$j=P $;$k$h $& $K $7 !" @_7W $r$9$k>e $G$h$j8zN(E* $G !" AOB$ E* $J @_7W $K $D $J $, $k $H 9M $( $i $l $k2a5n $N@_7W $K 4X $9$kCN<1 $r M-8z $K 3hMQ $G$-$k$h $& $K $9$k $3$H $, 5a $a $i$l $F$$ $k !# 1

1.2 8&5f$NL\E* K\8&5f $NL\E* $O !" @_ 7W5D ;vO? $N$h $& $J9=B$2= $5 $l$F$$$J$$J8=q $N:FMxMQ $r L\;X $7 !" $=$N J,@O $H @_7W <T $, M} 2r $7 $d $9$$ $h $& $J 7A $G 9=B$2=$9 $k J}K!$N Ds0F $G$" $k !# $^$?$=$NDs0F $7 $? <jK! $r <B:]$N@_7W5D;vO? $K E,MQ $7 M-8z@- $r D4$Y$k$3 $H$G$" $k !# 1.3 8&5f$NJ}?K @_7W5D ;vO? $N$h $& $J>pJs $O !" =E MW $J >pJs $, 4^$^ $l$F $$$k !# $7 $+ $7 !" 8e $G @_7W<T $, $=$N5D;vO? $rFI $s$G M}2r $7 $h $& $H $7 $? >l9g !" 5D;v $NN. $l$r M}2r $9$k $N $K ;~4V $H O+NO $r Hq$d$9!# $=$3 $G K\8&5f $G$O !" 5D ;v $NN. $l$r$H$i$($k $3$H $K$h$C $F5D;vO? $N9=B$2= $r L\;X $9!# 6qBNE* $K$O 5D;vO? $r 0UL# $N $"$kCGJR $K J,3d $7 !" $= $l$i $N CGJR $N0UL#>e $N4X78 $r H/8+$9$k$3 $H$K $h$C$F !" 5D;v $r ;~4VE* $G$O$J $/0UL#>e $NN. $l $N 7A@. $r L\;X$9!# APJ}$N <jK! $K $*$$$F !" 2f !9 $O J8=q$N 0UL#$r B* $( $k$?$a$N C1 8l !J $" $k$$$O =O8l !K $N =89g !J %- !<%o!< %I !K $K 4p $E $/J}K! $rDs0F$9$k!# FC $K @_7W $K 4X$9$kJ8=q $d@lLgJ8 =q$N>l9g !" C18l $N0UL# $, J8$NFbMF $K ?<$/4X78 $9$k $3 $H $, B?$/!" @l LgMQ8l $d@_7W0l HL $K 4X$9$k 8l !" J* $NL>A0 $J $I $K CmL\$9$k $3$H $K$h$C $F Bg $- $J@.2L $, F@ $i $l $k $H9M $( $?$+$i$G$" $k !# Salton[1] $i$N%-!< %o!< %I %Y %/ %H%k K! $G $O$"$kJ8 >O $N0U L# $r$= $3 $K =P8= $9$k C18l $N =P8=IQEY !J %- !<%o!< %I %Y %/ %H %k !K $G I= $7 J8=q8!:w $N<jK! $H $7 $F $$$k !# 2f!9 $O$3 $N%-!<%o!< %I %Y %/ %H%k K! $r 5U<j $K$H$C $F !" J, 3d8e $NNY@\$9$k J8=q $N %-!<%o!< %I %Y %/ %H %k $N JQ2= $, :G$bBg$- $/ $J$k$h $& $K J8=q $r J,3d$9$k<jK! $r Ds0F$9$k !# J,3d $5 $l $? J8=q4V $N4X78 $r H/8+ $7 Ds<( $9$k<jK! $K $*$$ $F$b2f!9 $O%- !<%o!< %I %Y %/ %H%k$K 4p $E $/J}K! $r MQ $$ $F$$$k !# 6qBNE* $K $O !" A4 $F$NJ,3d $5 $l $? J8=q4V $N %-!< %o !< %I %Y %/ %H %k $N N‘;wEY $r 7W;;$9$k$3 $H$K $h$C$F9T$J$C$F$$$k !# $3 $l$i$N J}K! $O !" %-!<%o!< %I $N A*Br $K 0MB8$9$k $H9M $( $i $l $k !# $= $3 $G !" K\8& 5f $G$O 0J2<$N$h $& $J#3<oN‘$N %- !<%o!< %I $r =‘Hw $7 $= $l $>$l Hf3S8!F$ $r 9T$J $& !# � ?M<j $K $h$j Cj=P $7 $?%- !<%o!< %I � %* %s %H %m %8 !< $K $* $1 $k35G0 2

� =P8=IQEY=g $K H><+F0E* $K Cj=P $7 $?%- !<%o!< %I $^$? !" ?M<j $K$h$jCj=P $7 $?%-!<%o!< %I $r MQ $$$kJ}K! $K $*$$ $F !" @_ 7W<T $K BP$9$k 0lHL@- $r D4$Y$? !# 1.4 K\O@J8$N9=@. Bh 2 >O $G$O !" K\8&5f $, Ds0F $9$k %-!<%o!< %I $r MQ $$ $F J8=q $NN. $l$r B* $( $kJ}K! $K $D$$ $F@bL@$9$k!# Bh 3 >O $G $O !" K\ 8&5f $, Ds0F$9$k5D ;vO? $NJ,3dK! $N7k2L $H$=$N%Q %i %a !<%? $N@_Dj $K 4X$9$k9M ;! $r =R $Y$k !# Bh 4 >O $G $O !" Bh 2 >O !" Bh 3 >O $G =R$Y $?M} O@ $r$b $H $K <B83 $r9T $J$$J, @O $r$9$k!# Bh 5 >O $G $O !" J# ?t $N@_ 7W <T $N>l9g $r9M $( $F !" Bh 2 >O !" Bh 3 >O $G =R$Y $?M}O@ $r$b $H $K J,@O$9$k !# Bh 6 >O $G $O !" Bh #2>O $G =R$Y $?M} O@ $r 4p $K Bh 4 >O $G F@$?7k2L $+ $i !" <! $N CJ3, $N<B83 $r 9T $J $& !# Bh 7 >O $G$O !" <B 837k 2L$N9M;! $r $*$3$J $& !# Bh 8 >O $G$O !" 7kO@ $H :#8e$N2]Bj $K$D$$$F =R$Y$k !# 3

Bh 2 >O J8=q $N 9=B$2= $N <jK! K\8&5f $G $O !" 5D;v O? $NCf $+$i 5DO@ $NN. $l$r B* $($k$? $a $K !" 4p AC $H $J $k5;=Q $H $7 $F%- !<%o!< %I %Y %/ %H %k K! $r MQ$$$k !# J8>O $r 9=B$2=$9$k$?$a $K !" � %- !<%o!< %I %Y %/ %H %k $r MQ$$ $F J8>O $r 0UL# $" $k %V %m%C %/ $K J,3d$9$k !# � %- !<%o!< %I %Y %/ %H %k$r MxMQ $7 $F J, 3d$5 $l $? %V %m%C %/$= $l $> $l $K BP $7 $F%- !< %o!< %I %Y %/ %H %k$r 7W;; $7 !" $= $l$i $N %V %m%C %/4V $K 4X78 $r H/8+$9$k !# $N =g $G =hM} $7 $F$$ $/ !# 2.1 %- !< %o !< %I %Y %/ %H %k %- !<%o!< %I %Y %/ %H%k$O !" J8=q Cf $K =P8=$9$k 3F %-!<%o!< %I $, %Y %/ %H %k $N @.J, $K$" $? $k !# $= $7 $F $= $l $>$l $N @.J, $NCM $O J8=qCf $G =P8= $9$k %-!<%o!< %I ?t $NAmOB $r I= $7 $F$$ $k$b$N $G$" $k !# 2.2 %- !< %o !< %I %Y %/ %H %k$r MQ $$ $? J8=q$NJ,3d J8=q 8!:w$N 0l<j K! $G $" $k Salton $i $N%- !<%o !< %I %Y %/ %H %k K! $O 8! :w %- !<%o !< %I 72 $K :G $b6a $$ %-!<%o!< %I $N =P8=J,I[ !J %- !<%o!< %I %Y %/ %H%k $N 3QEY $, >.$5 $$ !K $r;} $DJ8=q $rA\ $7 =P$9 !# $= $l$K BP $7 $F 2f !9 $NJ8=qJ,3d $N<jK! $O !" J, 3d8e $NG$0U $N NY@\ $9 $kJ8 =q$N %- !<%o !< %I %Y %/ %H %k $N 3Q EY $, :G$b Bg$- $/ $J $k$h $& $K J8=q$r J, 3d$9$k !# $D$^$j $" $i $+ $8 $a M? $( $i $l $?%-!<%o!< %I $K $D$$ $F 8!:w $, 9T $J $o $l $? >l9g $K 8!:w $5 $l $k $Y$-ItJ, $H$= $& $G$J$$ItJ, !J %- !<%o!< %I %Y %/ %H%k $N 3QEY $N0c $$ !K $, FC $K J,3d 8e$NNY@\ $9$kJ8 =q4V $K $*$$ $FL@3N $K J,N% $9$k $h $& $JJ8=q $NJ,3d $r5a $a $F$$$k $H8@ $( $k !# 4

2.2.1 M}A[E*$J<jK! J8=q #D $r G$0U$NJ,3dG$0U$NJ,3d ( s ) $K $h$C $F n 8D$NItJ,J8>O d s 1 ; d s 2 ; . . . ; d sn $K J, 3d $7 !" $= $l$i $N%- !< %o !< %I %Y %/ %H %k $r w s 1 ; w s 2 ; . . . ; w s 3 $H $7 $? >l 9g !" NY9g $&J, 3d$5 $l $? J8=q$N %- !<%o!< %I %Y %/ %H %k $N 3QEY$NJQ2= $r I>2A$9$k !# $? $H$( $P !" X i ( w si !& w si +1 ) = ( j w si j � j w si +1 j ) (2 : 1) $, :G>. $H$J $k J,3d s $r H/8+$9$k !# $? $@ $7 !&$O%Y %/ %H %k $N Fb@Q $r I=$9!# $7 $+$7 $3 $N <j K!$r $= $N $^ $^ <B :]$N J8 =q $K E, 1~ $9 $k$K $O 4v$D$+ $N Ld Bj E@ $, B8 :_ $9$k !# � C; $/@Z$C $? J8>O $O Fb MF $, FC <l2= $7 $F $$ $k$N $G%- !<%o !< %I %Y %/ %H %k $b FC<l 2= $7 $F $7 $^ $& !# => $C $F !" J, 3d $N:G>. C1 0L !J 0lJ8 !K $G@Z $C $?>l9g $K %-!<%o !< %I %Y %/ %H %k $N JQ2= $, :GBg $K$J $C $F $7 $^ $& !# � G$0U$N J,3d $r 7W;;$9$k$3$H$O J8=q$N D9$5 j D j $K BP $7 $F O ( j D j n ) ;~4V$N 7W;; ;~4V $r I,MW $H $7 <BMQE* $G $O$J $$ !# $h$C$F2f !9 $O 0J2< $K =R$Y$k$h $& $J<jK! $r MQ$$$F6a;wE* $K J8=q$NJ,3dE@ $r 5a$a$k !# 2.2.2 6a;wK! $^ $H $^$C$? FbMF $r 5DO@ $7 $F $$ $k $H ;W $o $l $kJ8=q$ND9$5 $r l !" J8=q D $r$" $k ItJ, x $N A08e l $N ItJ, $r d xl � ; d xl + $H $9$k$H !" $= $N A08e#2$D$NItJ,$N %- !<%o!< %I %Y %/ %H %k$r Hf3S $9$k $3 $H $K$h$C $F6a;wE* $K x $K $* $$ $FJ8=q D $NFbMF $, $I $N DxEY JQ2= $7 $? $+ $r 5a$a $k$3$H$, $G $- $k !# $3$3 $G J8 =q D $N x $K $*$1 $k Fb MF$N JQ 2=$r <!$N$h $& $K $* $/ !# c x = w xl � !& w xl + j w xl � j � j w xl + j (2 : 2) $3$3$G w xl � ; w xl + $O d xl � ; d xl + $N%- !<%o!< %I %Y %/ %H %k$r $"$i$o $9!# 2f!9 $O c x $, >. $5$$ItJ, $O$=$NA08e $G OCBj $NJQ2= $, 7c $7 $/!" $"$k$^ $H$^$C $?FbMF $r ;}$D $o $1$G$O$J $$ $H 2r<a $7 !" $"$kogCM t $G 6hJL$9$k $3$H $K $7 $? !# $D$^$j!" J8=q 5

$N c x $r J8=q $N@hF, $+$i =g $K 7W;;$9$k $H t 0J>e $NItJ, $H t L$K~ $N ItJ, $, 8r8_ $K =P8= $9$k $, !" t L$K~$NItJ, $K J8=q $r J,3d$9$k$Y$->l=j $, $" $k $H 9M $( $k !# $3$NJ}K! $O%-!<%o!< %I %Y %/ %H %k$r Hf3S$9$k >e $G$N J8=q $ND9$5 $r7h $a $i $l $? 0lDj $N D9$5 $K 8GDj $7 $F$$$k$N $G !" J, 3d $7 $? J8=q $N %-!<%o!< %I %Y %/ %H %k$H <B:] $NJ8=q $N 0UL# $H$N8m:9 $r$r==J,>. $5$/M^ $($k $3$H $,$G$- $k !# $^ $? !" J8 =q $r 0l2sDL $7 $F I>2A $9$k $@$1$G $h$$$N $G O ( j D j ) ;~4V$N7W;;;~4V $H$J$j <BMQ>eLdBj $J$$ !# 2.3 %- !< %o !< %I %Y %/ %H %k$r MQ $$ $? J8=q4V$N4X78$NH/8+ $3$N@a $G$O%-!<%o!< %I %Y %/ %H %k$r MQ$$ $F J8=q4V $N0UL#E* $J4X78 $r H/8+ $9$kJ} K! $K $D $$$F =R$Y $k !%J8=q =8 9g f d 1 ; � � � ; d n g $N 2 J8 =q d i ; d j $K BP $7 $F !$7W;; $7 $?%- !< %o !< %I %Y %/ %H %k$r w i ; w j $H $9 $k $H !$ $3 $l$i 2 $D$N %-!<%o!< %I %Y %/ %H %k$r Hf3S$9$k $3$H$K$h $C $F 2 J8=q d i ; d j $N 4X78 $r 6a;wE* $K 5a $a$k $3$H $,$G $- $k!% $3$3 $G$O%- !< %o!< %I %Y %/ %H %k $N Hf3SJ} K! $H $7 $F A0=R $NJ8=q $NJ,3d $G MQ $$ $?J}K! $H F1 $8 $/ %Y%/ %H %k $N 3QEY $NM>89 $r 5a $a$kJ}K! $r MQ $$ $F$$$k!% $D$^ $j 2 J8=q $N %-!<%o!< %I %Y %/ %H %k w i ; w j $K BP $7 $F 7W;;$5 $l $k%Y %/ %H %k $N M>89 c ij = w i � w j j w i j � j w j j $N Bg $-$$J8=q $[ $I FbMF>e $N4X78 $, ?< $$ $H 9M $( $k!% $^ $?4X78 $N?< $$J8=q $K $D$$ $F%Y %/ %H%k $N @.J, $r Hf3S $9$k $3$H $K$h$C $F !$ $I $& $$ $& 0U L# $G$=$N 2 J8=q $, 4X78 $, ?<$$ $N $+$r J,@O$9$k $3 $H $,$G $-$k!% $3$NJ}K! $rFC $K J8=q=89g $rA0@a $G @bL@ $7 $? J,3d $5 $l $? J8=q $K $D$$ $F9T $J $& $3$H $K$h$C $F !$ J8=q A4BN $r @~7A $K FI$‘ $@$1$G $O$J $/0UL# >e$N4X78 $r$? $I $k $3 $H $,$G $- !$ FI<T $O J8=q $N=EMW $+ $DI,MW $J ItJ, $rAa$/H/8+ $7 M} 2r$9$k$3 $H $,$G $- $k$h $& $K$J $k !% 2.4 4XO"8&5f K\ 8& 5f $GDs 0F $9 $k <j K! $H4X O" $N ?< $$ 8& 5f $N $R $H $D $K !" T extTiling[2] $,$" $k !# T ext- Tiling $G$O !" J8 >O $r J,3d$9$k:] $K K\8&5f $H F1 $8 $/ %-!<%o!< %I %Y %/ %H %k $N 3QEY $NM> 89 $r 7W;; $9$k $3$H $K$h$C $F !" J8=q $r J#?t $N@a $K J,3d $7 $F$$ $k !# K\ 8&5f $N0LCVIU $1 $H $7 $F !" T extTiling $, %- !<%o !< %I %Y %/ %H %k $r 5a $a $k C10L $r $^ $H $^$C$? ?t$N tok en 6

$G$"$k $N $KBP $7 !" 2f !9 $O2q OC J8 $r07$& $H $$$& $3 $H $KCeL\ $7 $= $l$r9= @. $9 $k $^ $H$^ $C $? ?t $N J8 $r C10L $H $7 $? !# $^ $? !" T extTiling $G$O =EE@ $r CV $$ $F$J $+ $C $?%-!<%o!< %I %Y %/ %H %k$r 9=@.$9$k %-!<%o!< %I $N A*Dj $K $b !" Cm 0U $r J’$C $? !# $3 $l$K $h$C $F !" J8 =q J,3d $N <jK! $N@_7W $K 4X$9$kJ8=q $X$N3HD% $r ?^$C $? !# T extTiling $G$O !" K\ 8&5f $G Ds 0F$9$kJ8=q4V$N4X78 $K $D$$$F $O ?( $l$i$l $F$$$J$$ !# 7

Bh 3 >O %- !<%o !< %I %Y %/ %H %k $r MQ $$ $? J8 =q$N 9= B$2=<B83 $N $?$a$N 9M;! 3.1 <B83$NL\E* K\8&5f $G Ds0F $9$k<jK! $K $h$C $F !" @_ 7W<T $K M}2r $7 $d$9$$7A $G 9=B$2= $5 $l$? @_7W 5D;vO? $+$i !" @_ 7W $NN. $l$r FI$_ $H $k $3 $H $,$G $-$k $+ $I $& $+$r 8!>Z $9$k $?$a $K <B83 $r 9T$J $& !# $=$N$?$a $K !" Bh 2 >O $G =R $Y $?M}O@ $r <B:] $N@_7W5D ;vO? $G$"$k %W %m %H %3%k %G !<%? $K E,MQ$9$k!# %W %m %H %3%k %G !<%? $H $O !" J#?t $N@_7W<T $, @_7WCf $K 9M $($?$3 $H$r A4 $F @< $K$@ $7 $? $b$N $r O?2; $9$kJ}K! !J%W %m %H %3%k 2r@O !K $K$h$C $FF@ $i $l $? %G !<%? $r%F %- %9 %H%G !<%?2= $7 $?$b$N$G$" $k !# <B:] $N %W %m %H %3%k %G !<%?$N 0lIt $r ?^ 3.1 $K <($9!# 7W;;5! $r MQ $$$? <B83 $r ?J $a$k >e $G !" Bg $- $/#2$DCJ3, !" 1. %- !<%o!< %I %Y %/ %H %k K! $r MxMQ $7 $F %W %m %H %3%k %G !<%? $r %V %m %C %/ $K J,3d . 2. J,3d $7 $? %V %m %C %/4V $N4X78 $r H/8+$9$k . $K J, $1$F <B83 $r ?J $a$F$$ $/ !# 0J2< $G !" $= $l $>$l $N CJ3, $K $D$$ $F >\:Y $K =R$Y$k !# 3.2 %- !< %o !< %I $N A*Dj $^ $: :G=i $K !" Bh 2 >O $G =R $Y $? %-!<%o!< %I %Y %/ %H %k K! $rMxMQ$9$k $? $a $K%-!<%o!< %I %Y %/ %H %k$r 9=@. $9$kC18l $r %W %m %H %3%k %G !<%? $+$i Cj=P !& A* Dj $9$k !# %-!<%o!< %I 8

657 J do we ha v e any information that w ould tell us what’s a reasonable w eigh t for the pro duct 658 K w e hav e er 659 J the mark et testing 660 K what ab out um bik e rac k literature do we ha v e an ything on existing bik e racks? 661 X Y es w e hav e some er comparable pro ducts 662 K our goal should b e to get all the information out of this little noteb o ok (laugh ter) 663 I that’s what tak es longer 664 K mm mm 665 X this is information on Blac kburn pro ducts 666 I oh OK 667 J (unin telligible) thinking in m y mind also but er 668 K this lo oks a lot like the little bac kpac k frame do esn’t it 669 I y eah ..you see we’v e b een it seems lik e mentally tryin to just b ecause of a similarity in size and shap e b et w een the t w o thinking of w a ys to er use the same pro duct for the same thing but I dunno that w e necessarily I mean w e’re on a target for �ft y�v e dollars I mean if they’re able to make that for fortyt w o ninety�v e 670 K fort y 671 I and if w e just add a plastic part 672 J I mean ma yb e if y ou lo ok at if you lo ok at this w ell this is only a buck quarter 673 I y eah yeah OK 674 J y eah these are the panniers but if this w as on the rear fork instead of the front fork if y ou just hang this wire form structure 675 I oh righ t 676 J and then y’just had clip p oin ts plastic clip p oin ts that just sort of snap around the frame 677 I mm mm 678 J o v er the tub e of the frame 679 I no w my er ?^ 3.1 %W %m %H %3%k %G !<%?$N 0lIt 9

%Y%/ %H%k$rMQ $$ $F %W %m %H%3 %k %G !<%? Cf $K4^ $^ $l$F $$$k OC Bj Fb MF $rB* $($k $? $a $K $O !" OCBjCf $G =P8=IQ EY $, 9b $$ %-!<%o!< %I $r A*Dj$9$k I,MW $, $"$k !# :# 2sMQ $$ $? %W %m %H %3 %k %G !<%? $O !" <+ E><V $K%P%C%/ %Q %C%/ $r @\B3$9$k $?$a $N2YBf $N@_7W $K 4X $7 $F$N 2qOC J8 $G$"$k [4] !# $3$N %W %m %H %3 %k %G !<%? $O F10l 2]Bj $K BP $7 $F 0[ $J$kHo83 <T $, 9T $J$C $? #2$D$N %G !< %? $, $" $k !# 0J2< !" $=$N#1 $D$r ijk %G !< %? !" #2$DL\$r fgh %G !< %?$H 8F$V $3$H$K $9 $k !# !J L>>N $O Ho83<T$N L>A0 $K 4p $E $/ !K !# $^ $: !" #1 HVL\$N %G !<%? ijk %G !<%? $r MQ$$ $F0J2< $N:n6H $r 9T $J$C $? !# OCBj FbMF $rB* $( $i $l $k$h $& $K !" %-!<%o!< %I A*Dj $N 4p=‘ $H $7 $F 0J2<$NC18l , =O8l $K CmL\ $7 !" <}=8 $7 $? !# � <+E><V !" %P%C %/%Q%C%/ !" @\B3ItIJ $J $I $N J*$NL>A0 { M}M3 : @_ 7WBP >]J* $K 4X$9$k J* $NL>A0 $O !" 2q OC $r $7 $J $,$i @_7W:n 6H $r$9$k >l9g !" OCBj $NOHAH $r I=$9$b$N $G$" $k$N $G =P8=IQEY$b9b$/!" %-!<%o!< %I $H $7 $F :G$b=EMW $G$" $k !# { Nc !’ handlebar,kic k stand,wheel,rear wheel,backpac k,strap,V elcro � @_7W $N :] $N @lLgMQ8l { M}M3 !’@_7WBP>]J*4V $N4X78 $d BP>]J* $N @-<A $r I=$9C18l $O !" @_7WCf $N2q OC $K $*$$$F J* $NL>A0 $[ $I =P8= $7 $J $$ $, !" $= $N C18l $K 4XO"$9$k $H$3$m $, OCBj$NCf?4 $G$" $k$N $G =EMW $G$" $k !# { Nc !’ sp eci�c gra vit y ,p olyprop ylene,cen timatre,reaction � @_7W:n6H $N :] $K =EMW $H ;W $o $l $k8l $d 0lHLE* $J 8l { M}M3 !’@_7W<T $O%f !<%6 $, @_7WBP>]J* $r ;HMQ$9$k>l9g$N $3$H$r 9M $( $k$N $G !" $=$N$?$a$NC18l $O @_7WCf $K $" $kDxEY$NIQEY $G =P8=$9$k !# { Nc !’ quic k release,camping L>;l $r Cf?4 $K I{;l !" 7AMF;l !" F0;l $b4^$a$F ijk %G !<%?$+$i A4 $F <j:n6H $G <} =8 $7 $? !# $= $N7k2L !" 9g 7W $G Ls 500 C18l $K$J$C $? !# $3 $l$i$N%-!<%o!< %I A4 $F$r ;H $$ %-!< %o !< %I %Y %/ %H %k$r 9=@.$9$k !# 10

3.3 %& %# %s %I %& %5 %$ %: $N @_Dj $H 3QEY %G !< %?$N;;=P Bh 2 >O $G =R$Y $? $h $& $K !" %- !< %o !< %I %Y %/ %H %k$, J8 >O$N Fb MF$r <( $9 $b $N$@ $H B* $( !" #2 $D $N%Y%/ %H %k 4V $N3QEY $, #2$D $NJ8>O $NFbMF $N:90[ $NDxEY $r I=$9 $H$$ $& M} O@ $N 4p $K ijk %G !<%?$r =hM}$9$k !# $3$N M}O@ $G$O%- !<%o!< %I %Y %/ %H %k $r 7W;;$9$k J8>O $N D9$5 !J %& %# %s %I %&%5 %$ %: !K $r JQ99 $9$k $H !" =P8= $9$k %-!<%o!< %I ?t$bJQ2= $9$k $H M=A[$5 $l !" $=$N7k2L #2 $D $N %-!<%o!< %I %Y %/ %H%k $*$h $S %Y %/ %H%k 4V $N3QEY $bJQ2=$9 $k !# OCBj $NJ,3dE@ $r 5a $a $F$$$/:] $K !" J,3d E@ $NA08e $G NY$"$C $?#2$D $N0lDj $ND9 $5 $N J8>O $, !" $= $l $>$l FbMF $N0[ $J$C $?$^ $H $^$j $N $"$kOCBj $r$" $i$o$9MM $K $9$k $?$a $K$O !" $"$kE,@Z$J%& %# %s %I %&%5 %$ %:$r Dj$a$k$3 $H $, I,MW $G$" $k !# $=$N %5 %$ %:$r Dj$a$k :] $K ;29M $K$J $k$b$N$H $7 $F !" ?M4V $, ijk %G !<%?$r FI $s$G 0U L#$"$k $b$N $H8+ $J $7 $F 6h@Z $C $?J8>O $N%5 %$ %: $, $" $k !# $7 $+ $7 !" 2q OCJ8 $r?M4V $, FI $s$G 6h@Z $C $? $N $G Ev A3 $= $l $>$l$N0UL# $"$k J8 >O $N %5 %$ %: $O 0l Dj $G $O$J$$!# $= $3 $G !" 7W;;5! $N=hM};~4V !" Mx JX@- $r 9M $( !" 7W;;5! $G 0UL# $"$k %V %m%C%/ $K J,3d$9$k<jCJ $H $7 $F !" %& %# %s %I %&%5 %$ %: $r ?M4V $, FI $s$G 6h@Z $C $?J8>O $NJ?6Q %5 %$ %:$"$?$j $r MQ $$ $k$N $, BEEv $G$O$J$$ $+$H 9M $($? !# >o $K ;H $($k<jCJ $G$O$J$$ $, !" JX59 $r ?^$C $? !# ?M 4V $, J, $1$? J8>O $ND9$5 $NJ?6Q $O Ls 25 9T $G$"$C $? !# $3$NBEEv@- $O 8e $N@a $G =R $Y$k !# 3.4 ;;=P$5 $l$? 3QEY %G !< %? K\<B 83 $N=hM} 2aDx $G 3QEY $N<h$j07 $$ $rMF0W $K$9$k $3 $H 5Z $S 3QEY $N2D;k2= $N $?$a $K !" 3QEY $K BP $7 $F M>89 $r 7W;;$9$k$3 $H$K $7 $? !# $^ $: !" %& %# %s %I %&%5 %$ %:$r 25 9T $K @_Dj $7 $F !" ijk %G !<%?A4BN $K BP $7 $F 5a $a$? 3Q EY $r ?^<( $7 $?$b$N$r ?^ 3.2 $K <($9!# x <4 $, #2$D$N%& %# %s %I %&$N 6h@Z$jL\$r <($99T HV9f $r I= $7 $F $$ $k !# y <4 $O M>89$N CM $G$"$k !# A4 BN $r 8+$k $HM>89 $NBg$-$5 $r <($9@~ $NO"B3 $, ;3C+ $NMM $K 8= $l !" M>89 $N JQ2= $, 8+$F $H $l $k !# K\ 8& 5f $N<j K! $G $O !" #2 $D $N %&%# %s %I %&4V $N %-!< %o !< %I %Y%/ %H%k$N3QEY $, Bg $- $$ !" $D$^$jM>89 $NCM $, >.$5 $$ $H $3$m $, !" #2 $D $NJ8>O4V $G OCBj $, JQ2= $7 $F$$ $k $H$3$m $G $" $k $H 8+ $J$9!# 5U $K !" A4BN $r8+ $F M>89 $NCM $, Bg$- $$ $H$3$m $O$=$N9THV9f $G NY $" $& N>B& $N%& %# %s %I %& Fb $NJ8>O4V $G OCBj $NJQ2= $, >.$5 $$ $H$3$m $G$" $k $H$$ $( $k !# $= $l 11

?^ 3.2 %& %# %s %I %& %5 %$ %:$r 25 9T $K $7 $? ;~ $N !" 3F9T $N M>89 12

$, O"B3 $7 $F$$$F$kItJ, $O$" $k$^ $H$^$C $?FbMF $K $D$$ $F$N2qOCIt J, $H B* $($k $3$H $, $G $- $k !# $^ $? :Y $+ $/ %0 %i%U $r8+ $F$_$k $H !" Bg $- $$M>89 $NCM$NO"B3 $G ;3 $r 9=@. $7 $F$$$kES Cf $K 6I=jE* $K C+>u $K M>89 $NCM $, JQ2= $7 $F $$$kItJ, $bB8:_ $9$k!# $3$NItJ, $O Bg$-$/ $^ $H$^$j $N$"$kOCBj $NCf $K $*$$ $F:Y $+ $/OCBj $, JQ2= $7 $F$$$kItJ, $G$"$k $3 $H$r<( $7 $F $$$k !# $^ $? !" ;3 $r 9=@. $9$kM>89 $NCM $, 5^7c $K Bg$-$/ $J$C $F$$$kItJ, $bB8:_$9 $k!# $= $NIt J, $O !" $^ $H$^ $C $?OC Bj $NCf $K$* $$ $F $5 $i $K FC Dj $N;v JA $K$D $$ $FOC $7 9g $C $F$$ $kItJ, $@$H 9M $($i $l $k !# 3.5 %& %# %s %I %& %5 %$ %: $N 0c $$$K $h $kM>89$NHf3S A0@a $G ?M4V $, ijk %G !<%? $r 87 $N J8>O $K 6h@Z $C $?;~ $N6h@Z $i $l $? J8=q $NJ?6Q 9T?t 25 $r%& %# %s %I %&%5 %$ %: $K @_Dj $7 $? !# $= $NBEEv @- $r 8!>Z $9$k $? $a $K !" %& %# %s %I %&%5 %$ %:$r MM !9 $JCM $K JQ99 $7 $= $l $>$l $N >l9g$N3QEY %G !<%? $r 5a$a$F7k2L $r Hf3S$9$k !# 6q BN E* $K %& %# %s %I %& %5 %$ %: $r 5,15,20,35,50 9T$K $7 $F !" $= $l$> $l $N >l 9g$N 3Q EY %G !<%? $r Hf3S $7 $F$_$? ?^ 3.3 !# %& %# %s %I %&%5 %$ %:$N 0c $$ $K $h$k !" M>89 %G !<%?$N FCD’ $r 8+ $F$_$k !# � size5 M> 89$N CM $, !" 0.0000000 $" $k$$$O 1.0000000 $N$H $3 $m $, $+ $J $j =P 8= $7 $F $$ $k !# $3 $l $O !" %5 %$ %: $, >.$5$$$N$G !" F1 $8 Fb MF$NOC Bj$N ItJ, $r #2$D $K J, $1$? $j !J 1.0000000 !K !" A4BN $H $7 $F$O $^$H $^$C$? Fb MF$N Cf$N$" $k FC Dj$N ItJ, $@$1 =P8=$9$k %-!<%o!< %I $, 7c $7 $/ $K JQ2=$9$k !J 0.0000000 !K $, =P $F $/$k $N $, M}M3 $H 9M$($i $l $k !#M>89 %G !<%? A4BN $r 8+ $F 0UL#$" $k %V %m%C %/ $H B* $($i $l $k ItJ, $, >/ $J $/!" 5!3#E* $K <h$j=P$9 $N $O Fq $7 $/;W $( $k !# � size15 size5 $K Hf $Y $F 0.0000000 $"$k$$ $O 1.0000000 $,$+$J$j8:>/ $7 $? !# size5 $N>l 9g$N LdBj E@ $, 8:>/ $7 $?$+$i$@ $H 9M $($i$l $k !# %V %m %C %/ $H $7 $F !" ?M4V $, B* $( $d $9$$ It J, $, =P 8= $7 $F $-$? $, !" A4BNE* $K 3F9T $4 $H $N M>89$N CM$NJQ 2= $, 7c $7 13

?^ 3.3 %& %# %s %I %&%5 %$ %:$N 0c$$ $K $h $k7k2L $r Hf3S 14

$/!" $^ $H $^$C $? FbMF$r <($9 %V %m%C %/ $H $7 $F 5! 3# E* $K <h$j =P $7 $K $/$$$H ;W$o $l $k !# $^ $@ !" %5 %$ %: $, >.$5$$ $H ;W $o $l $k !# � size20 size5 $K Hf$Y $F $+$J $j 0.0000000 $, 8:$C $F$$$k !# 5^7c $J M>89$NCM$NJQ2= $, 8: >/ $7 $F$-$?$* $+ $2 $G !" %V %m%C%/ A4BN $, 3j $i $+$J 7A $r IA$/ $h $& $K$J$C $F$- $F !" %V %m%C %/ $r B* $($d$9 $/ $J $C $F$$ $k !# size25 $H 7A $, N‘;w $7 $F $$ $k !# � size35 size25 $K N‘;w $7 $F$$ $k $, A4BNE* $K M>89 $NCM $NJQ2= $, >/ $J $/ $J$C $F$- $F$$ $F !" size25 $K Hf $Y$F !" %V %m%C%/ $H $7 $F B* $( $K $/$/ $J$C $F$$$kItJ, $b8= $l $F$$ $k !# � size50 size35 $H Hf3S $7 $F$+ $J $j M> 89$N CM$N JQ 2= $, 8: >/ $7 $F $-$F $$ $k !#A4BNE* $K %U %i%C %H $J 7A $K$J $C $F$$ $k$N$G !" %V %m%C %/ $H $7 $F B* $($d $9$$ It J, $, !" 8:>/ $7 $F $$ $k !# $3 $l $O !" %& %# %s %I %& $, Bg$- $/$J $k $[ $I $=$N Cf $K J#?t$N OC Bj $r 4^ $s $G $$ $k3N N( $, 9b $/ $J $j$" $k DxEY>\ :Y $J OC Bj$N JQ2= $r E*3N $K B* $( $k$3$H $, Fq $7 $/ $J $k $H$$ $& $3$H$r <( $7 $F $$ $k !# 3F %5 %$ %:$rHf $Y$F8+ $?7k2L !" ?M 4V $, 0UL# $"$k %V %m%C%/ $@$H G’<1 $7 $d$9 $/3n $D5! 3#E* $K =hM} $7 $d$9$$3j $i $+$J 7A $r;}$D3QEY %G !<%? $rI=<( $7 $F$$$k%5 %$ %: $O $*$h $= size20 � size35 $NHO0O Fb $N %0 %i%U $G$"$k!# $= $N4V $G $I $N%5 %$ %:$r:NMQ $7 $F$b%5 %$ %: $N JQ2= $K BP$9$kM> 89 %G !<%?$NJQ2= $, >.$5$$ !# $7 $? $, $C $F%& %# %s %I %&%5 %$ %:$H $7 $F 25 $r :NMQ$9$k $3$H $O BEEv $@$H ;W $o $l $k !# =>$C $F !" $3$N J?6Q $N CM 25 9T $r%& %# %s %I %& %5 %$ %:$K @_ Dj $7 !" ijk %G !<%?$N @h F, $+$i #2$D$N %& %# %s %I %&$r @_ $1 $k !# $D$^$j 9T HV 9f 1 � 25 $H 26 � 50 $K %& %# %s %I %&$r G[CV $7 $=$N HO 0O $G$= $l$>$l %- !<%o!< %I %Y %/ %H%k$r 7W;; $7 $F !" #2 $D $N %-!<%o!< %I %Y %/ %H %k$N 3QEY $r5a $a$k !# $3$N3QEY $r !" 25 9TL\ $G 6h@Z$C $? ;~ $NA08e $NJ8>O $NOCBjFbMF $N:90[ $H$9$k !# <! $K%& %# %s %I %&$r$= $l $>$l 1 9T $E$D $: $i $7 $F !" 2 � 26 $H 27 � 51 $G F1 $8 $h $& $K%-!<%o !< %I %Y %/ %H %k 4V $N 3Q EY $r 5a$a $k !# $3$N =hM} $r ijk %G !<%?$N Kv Hx$^ $G 9T$J $& !# $^ $? !" $3$3$G$O :G =i $N 24 9T $K$O !" OCBj $K JQ2= $, $J$$$b$N$H $7 $F B* $( $k$3 $H$K $9$k !# 15

3.6 ogCM$N@_Dj @_7W<T $N @_7WBP>] $K 4X$9$k !" � OCBj $N Cf?4 $r J#?t4^ $‘Bg $-$/$^ $H $^$C $? 0UL# $r ;}$DOCBj � OCBj $N Cf?4 � %W %m %H %3%k %G !<%? A4BN $r 50 $N FbMF $K J,3d $7 $? ;~ $N 1 $D$N OCBj $J $I $N >pJs $r F@ $?$$ $H$$ $& MW 5a $K 1~ $($k $3 $H $, =PMh $k $h $& $K !" A0@a $G 5a $a $?M> 89 %G !<%? $r$= $l $>$l $N MW5a $K 1~ $8 $? 0UL#$"$k %V %m %C %/ $K J,3d$9$k$3 $H$r 9M $( $k !# %W %m %H %3%k %G !< %? $+$i !" Bg$-$/$^$H $^$C$? 0UL# $r ;}$D OCBj $r F@$?$$$H ;W$( $P !" A4BN $r8+ $FM>89 $NCM $, >.$5 $$ $H $3$m $r OCBj $NJQ2= $9$kItJ, $H $7 $F B* $( !" $= $3 $G J, 3d $7 $? 7k2LF@ $i $l $k %V %m%C%/ $r Bg $-$/$^ $H $^$C $? 0UL# $r;}$DOCBj $N %V %m%C%/ $H$9 $k $3 $H $, $G$- $k!# $^ $? !" OC Bj $NCf ?4 $r $H $j=P $9 >l 9g $K $O !" M> 89 %0 %i %UCf $K6I=j E* $K =P8=$9$kC+ $NItJ, $r >\:Y $JOCBj $N6h@Z $jItJ, $HI>2A $7 $F !" %W %m %H %3%k %G !<%? $rJ, 3d$9$kI,MW $, $" $k !# J, 3d?t $r ;XDj $7 $? >l9g $O !" M> 89 %0 %i%U Cf $+ $i %V %m%C%/ $H $7 $F B* $($d$9$$ItJ, $r J,3d?tJ, A* $VI,MW $, $"$k !# 0J >e $N>r7o $rK~ $?$9$h $& $J M>89 %G !< %? $r 0UL#$"$k %V %m %C %/ $K J,3d$9$k<jK! $H $7 $F ogCM $r ;HMQ$9$k$3 $H$K $7 $? !# ogCM0J2< $N CM $r %V %m %C %/@Z$j $@ $7 $N BP>]30 $H $9$k $H $9$k !# ogCM $rDc$/@_Dj $9$k $H=|30M>89 $NCM $O >. $5$$ $b$N $K$J$j !" $h$jOCBj $, Bg$-$/JQ 2= $7 $F$$ $k $H$3$m $G J,3d $9$k $3 $H $K$J $k $N $G !" >. $5 $JOCBj $r J#?t4^$‘ Bg $-$/$^ $H $^$C$?0UL# $r ;}$DOCBj $4 $H$K %V %m %C %/ $, J,3d $G$- $k $H M=A[ $G$- $k !# 5U $K !" ogCM $r 9b $a $K @_Dj $9$k $K $D $l$F !" M>89 %G !<%?Cf $K$"$k6K>.CM $r>.$5$$ $b $N$+ $i =g $K J,3dItJ, $H 8+ $J$;$k$h $& $K$J $j!" >\:Y $J OCBj $K$D$$$F$b 0l$D $N %V %m%C %/ $H $7 $F B* $( $k $3$H $,$G $- $k !# $=$N>l9g !" 0l $D $N %V %m%C%/ $NBg$-$5$b>. $5$/ $J$C $F $/$k !# >e5- $N $3$H $r F’$^ $( !" og CM $H %V %m%C%/ $N?t $H$N4X78 $r D4::$9$k $3$H $K $7 $? !# 7W ;;;~4V !" ogCM $NJQ2= $K BP$9$k %V %m%C%/ $NJQ2=EY9g $J $I $r 9MN8 $K F~ $l $k $H !" ogCM $r 0.000 $+$i 1.000 $^ $G 0.001 C10L $G @_Dj $7 $= $l $>$l$G %V %m %C %/ ?t $r 7W;; $9 $k $3 $H $, BEEv $G$O$J$$$+$H 9M $($? !# 16

?^ 3.4 ogCM $H %V %m%C %/?t $N 4X78?^ $^ $? !" %V %m %C %/ ?t $H $7 $F %+ %& %s %H $9$k $N $O !" 2q OC $r9=@. $9 $k :G >. $NC1 0L !J Fs?M !K $r 9MN8 $K F~ $l $F !" M>89 %G !<%? $, 2 9T !J 0l?M 1 9T !K 0J>e $"$kItJ, $H $7 $? !# ?^ 3.4 $O !" og CM $H %V %m %C %/ $N4X 78 $r<( $7 $?$b $N $G$"$k!# =D <4 $, J,3d $5 $l $k %V %m %C %/?t !" 2#<4 $, ogCM $r I=$9!# � ogCM $, >.$5$$;~ !" $*$h$=ogCM $N JQ2= $K BP $7 $F J,3d?t $O A}2C$9$k !# og CM $, ==J, >.$5$$ ;~ $K$O M>89$N CM $, og CM$h$j$b Bg$-$$ It J, $, B?$/$J$j !" og CM $K $h $C $F J,3d E@ $H 8+ $J $5 $l $k ItJ, $, >/$J $/ $J$j !" 7k2LE* $K J, 3d$5 $l $k %V %m%C %/$b>/ $J$$ !# ogCM $, Bg$- $/ $J $k $K $D $l $F !" ogCM6aJU$N M>89 %0 %i%U >e$N6K >.CMCO E@ $, J8>O $N J,3dE@$H $7 $F ?7$? $K I> 2A$5 $l $k ?t $, !" ogCM $K $h $C $F %V %m%C %/ $H $7 $F 8+ $J $5 $l $J $/ $J $C $? >.$5$$ %V %m %C %/ $N ?t$h$j $b B? $/ $J $k$N$G !" Am %V %m%C %/ ?t $O 17

A}2C$9$k !# � J,3d?t $, %T !< %/6a$/ $K$J $k $H ogCM $N JQ2= $K Hf $Y$F J,3d?t $O 0BDj $7 $F $$ $k !# $" $k HO0O Fb $G og CM $r JQ2=$5$;$F$b J,3d ?t $,%T !< %/6a$/ $G$O !" J,3d?t $, JQ2= $7 $J$$ !# $3 $l $O !" $= $NHO 0O Fb $G$N %V %m %C %/ $N7A >u $, ogCM $NJQ 2= $K BP $7 $F !" Hf 3SE* 0B Dj $7 $?$b $N $G$"$k $H$$ $& $3 $H $r<( $7 $F$$$k!# og CM $, JQ2= $7 $F$b %W %m %C %/$N N>C< $, :o $i $l $F Bg$-$5 $, >.$5 $/ $J $k DxEY$N JQ 2= $G $7 $+ $J $$ !#<gMW $J %V %m%C %/ $H ;W $o $l $k$b$N $O $9$Y$F B* $( $i $l $?$H$$$( $k !# � ogCM $r$" $k0lDj0J>e $K $9 $k $H J,3d?t $O 8:>/$9$k !# og CM$NA} 2C $K H<$C $F !" %V %m%C %/Fb:G Bg$N M>89$N CM $, $= $l$[ $I Bg$- $/ $J$$ %V %m%C %/ $, ogCM 0J2< $K$J $C$F$-$F !" M>89 $N CM $,$+ $J $j Bg$-$$ %V %m %C %/ $7 $+ ;D $i $J $/ $J $C $F $/$k !# ?^ 3.4 $+ $i !" $[ $\ <gMW $J %V %m %C %/ $K J,3d $G$- $? $H;W $o $l $kog CM 0.163 $r M>89 %G !< %? $r 0UL#$"$k %V %m %C %/ $K J,3d$9$k$?$a$NogCM $K @_Dj$9$k !# 3.7 %* %s %H %m %8 !<$N 9=C[ Bh 2 >O $G =R$Y $?$h $& $K !" $" $i$+ $8 $a H4 $- $@ $7 $?%-!<%o!< %I $r 4p $K%-!<%o!< %I %Y %/ %H%k$r 7W;; $7 J8>O $r %V %m%C%/ $K J,3d $9$k !# $7 $+ $7 $3 $N <jK! $N$_ $@$H !" J8>OCf $G K\Mh$J $i J,3d $r K>$^$J$$ItJ, $r J,3dItJ, $H 8+$J$94m81@-$bB8:_$9$k !# Nc $( $P !" !V $" $kIt IJ $I $& $7 $r $D$J $2 $kIt IJ $K $D $$$F !W $H $$ $& $^ $H $^$j$N$" $kOC Bj $,$"$C $?>l9g !" $= $NJ8>O Cf $K FbMF $K 4XO" $9 $k %-!< %o!< %I $H $7 $F b olt $N$_ $, =P8= $7 $?$N$J $i LdBj $O L5 $$ !# $7 $+ $7 !" %-!<%o!< %I $H $7 $F n ut $, A* $P$l $F $$$F !" $= $l$, J8>OCf $K b olt $H 6& $K =P8= $7 $F$$ $?>l9g !" %-!<%o !< %I %Y %/ %H%k$K$h$C $F0l$D $NOCBj $H $7 $F B* $($i $l$:$K !" ESCf $G J,3d$5 $l $k4m81@- $, =P$F $/$k !# $3$N $h $& $J4m81 $r2sHr $9$k $? $a $K !" \ 35 G0 E* $K NI$/ ;w $? $b $N $r$^ $H$a$k " $H$$ $& 9M $( J} $r:N $jF~ $l $kI, MW $, $"$k !# Nc $( $P !" >e 5- $NNc $N>l 9g b olt,n ut $O !" screw !J %M %8 !K $H$$ $& 35 G0 $G$^ $H$a $F$*$/ !# $D$^ $j!" b olt $H nut $, F1;~ $K =P8= $7 $F$b !" screw 18

$, =P8= $7 $?$H 2r<a $, =PMh$k$h $& $K $7 $F $* $/ !# $= $& $9 $l $P !" screw $K $D$$$F$N OCBj $G $" $k $H 7W;;5! $O B* $( $k$3 $H $,$G $- !" K>$^ $J$$J,3d $r Hr $1 $k$3 $H $,$G $- $k !# $5 $i$K !" %- !<%o !< %I b otton $b =P8=$9 $k !V Fs$D$N $b$N$r N1$a $k$?$a$N 4o6q $K $D $$$F !W $N$h $& $J OCBj $r 4V0c$C $F J,3d $7 $? $/ $J$$ >l9g $K$O !" b otton,screw $r \ $b$N $r N1$a$k$?$a$N4o6q " $H $$ $& 35G0 $G $^ $H$a$F $* $1 $P $$$$ !# $3$N$h $& $K @$ $NCf $K B8:_$9$k $b $N $r !" $"$k35G0 $, $= $l$r $h$jCj>]E* $K I= $7 $? 35 G0$N0UL# $r4^ $s$G$$$k7A $G B* $($?$b $N !" $D$^ $j35G0 $NGX7J $K$" $k9=B$ $r 5-=R $7 $? $b$N$r%* %s %H %m %8 !< $H 8F$V !# $3$N$h $& $J%* %s %H %m %8 !< $r MxMQ $9$k $3 $H $K $h$C $F !" 0UL# $N $"$k %V %m%C%/ $r 4V0c $$$J $/@Z $j=P$92D G=@- $r8~>e $5$;$k $3$H $, =PMh$k $H;W $o $l $k !# $= $3$G !" %* %s %H %m %8 !< $r :#2s MQ $$ $? ijk %G !<%? $N $h $& $K @_7W $K 4X $9$kOC Bj $K E,MQ $9$k $? $a $K !" !X @_7W $K 4X$9$k%* %s %H %m %8 !< !Y 9=C[ $r ;n$_$? !# :#2s 9= C[$9 $k%* %s%H %m %8 !<$N 5!G=$r 9M $( !" %U %l !< %‘ $K 4p $E $/%* %s%H %m %8 !< [7] $r =‘Hw $7 $? !# 35G0 $O$= $l $, J8>O >e $G I= $l $kI=8= !J J#?t2D !K $r;} $D !# $^ $? !" 35 G04V $O Cj>] - 6q BN 4X78 $r ;}$D !J J#?t2D !K !# %* %s %H %m %8 !<9=C[ $K Ev$?$C $F !" Cj>]E* $JItJ, $H !" 6qBNE* $J 35G0 $NItJ, $H$G JL !9 $N J}K! $r MQ$$$? !# � Cj>]E* $J ItJ, 35G0 $, Cj >]E* $K$J $k $[ $I @_ 7W<T<+ ?H$N;W 9M$N$_ $G %* %s %H %m%8 !<$r 9=C[$9 $k $3$H$O Fq $7 $/$J $k !# $=$3$G !" $3$N It J, $r 9=C[$9 $k$?$a $K$O !" Cj>]E* $J 35G0 9=B$$r >\ $7 $/<} O? $7 $? #E#D#R 35G0 <-=q $r MxMQ$9 $k $3$H $, 8z N(E* $G$" $k$H 9M $( $? !# #E#D#R35G0<-=q $r 8+ $J $,$i <j:n6H $G 35G09=B$ $r 9=C[ $7 $? !# � 6qBNE* $J ItJ, 35G0 $, 6qBN E* $K $J$k $[ $I @_ 7W $K 4X $7 $F$h $j@l Lg E* $JC1 8l !" $= $N %* %s %H %m %8!< $NJ,Ln $rFCD’ IU $1$kC1 8l $, A}2C $7 $F $/ $k!# $3 $NIt J, $O !" K\ <B 83 $GA* $s $@ %-!< %o !< %I $, 35G0 $H $7 $F 0LCV$9$k$H$3 $m$G$" $k !# @lLgJ, Ln$N35 G04X78 $K >\ $7 $$ @_7W <T<+ ?H $, 9= C[$9$k J} $, 6qBNE*$J 35G0 $K 4X $7 $F >\ $7 $/<} O? $7 $F $$$J $$#E 19

#D#R 35G0 <-=q $r MxMQ$9 $k$h$j$b 8z N(E* $G $" $k !#@_7W<T<+?H$N ;W9M$N$_$G <j :n6H $G 9=C[ $7 $? !# @_7W $K 4X$9 $k35 G0BN7O $O !" %- !<%o!< %I $r 4^ $s$G Ls 1100 35G0 $+$i 9= @.$5 $l $? $b $N$H$J$C $? !# :#2s 9=C[ $7 $? $h $& $J%* %s %H %m %8 !< $H N‘;w $7 $?$b$N $K%7%=!<%i %9 $, $" $k !# :#2s 9=C[ $7 $? @_7W $K 4X$9$k %* %s %H %m %8 !< $O !" @_7W $K FC2= $7 $?%7%=!<%i %9 $H7A $O F1 $8 $K$J $C $F$$$k !# $7 $+ $7 !" %* %s %H %m %8 !< $O !" $= $l$r 9=C[ $9$k?M4V $N;kE@ $, ?< $/F~$k!# @_7W<T $K$h$C $F 9=C[ $9$k %* %s %H %m %8 !<$bJQ2= $7 $F $/$k $G$"$m $& $7 !" F1 $8 ?M $, F1 $8 $b$N$r @_ 7W$9$k $K $7 $F $b ;k E@ $, 0[$J $l $P %* %s %H %m %8 !< $O JQ 2= $7 $F $/$k !# $3$N$h $& $J$b $N $K BP $7 $F !" %7%=!<%i%9 $N$h $& $J0lHL@- $, 5a $a $i $l $k $h $& $J$b $N $G $O BP 1~ $7 @Z $l $J $$ !#?^ 3.5 $O !" 2f !9 $, 3+ H/ $7 $? @_ 7W <T ;Y 1g 4D 6- $G $" $k Designers Ampli�er %7 %9 %F%‘ [3] $K $* $1 $k %V %i%& %8 %s %0 5!G= $r MxMQ $7 $F I=<( $5 $; $?$b $N $G$" $k !# %" %$ %3 %s 0l$D0l $D $, 35G0 $rI= $7 $F$$$F !" %" %$ %3 %s "*%" %$ %3 %s$, >e0L35G0 "*2< 0L35G0 $r I= $7 $F$$ $k !# 3.8 %* %s %H %m %8 !<$N MxMQJ}K! :# 2s !" $" $k 35 G0$O 0l $D $N 0U L# $7 $+ ;}$? $J $$ $H $$ $&J} ?K$G 9= C[ $K Ev$? $C$? !# ijk %G !< %? Fb $+$i A* =P $7 $? %- !<%o !< %I $O !" ijk %G !<%? Fb $G$O #1 $D $N 0UL# $7 $+ I= $7 $F $$ $J$$ $H$$ $& $N $, $=$NM}M3 $G$"$k !# $7 $+ $7 Nc $( $P !" rac k $H $$ $& C18l $O :#2s $N %W %m %H %3%k %G !<%?Cf $G$O <+E><V $N2YBf $N0UL# $G $7 $+ ;HMQ $5 $l$F$$$J$$ $, !" K\Mh $J $i 8MC* $H $$ $& 0UL# $b $"$k !# => $C $F !" B?5A8l $NB8:_ $b9MN8 $K F~ $l$F$N%* %s %H %m %8 !<$NMxMQ J}K! $K $D$$$F=R$Y$k !# %- !<%o !< %I %Y %/ %H %k$O !" K\J8Cf $K =P8=$9 $k %- !<%o !< %I $K $h $C $F 9= @.$5 $l $k $, !" $=$N$J$+ $N$" $k %- !<%o !< %I $r %* %s%H %m%8 !<$r MxMQ $7 $F $" $k35 G0 $G $^$H$a$? >l9g !" %- !<%o!< %I $N Be $o $j $K$=$N 35G0 $r 35G0%Y %/ %H %k$r 9=@.$9$kMWAG $H $7 $F 07 $& !# @h =R $7 $?Nc $rMQ $$$k $H !" n ut,b olt $O !" screw $G $^ $H$a $i $l $k $N $G !" %-!< %o !< %I %Y %/ %H%k$r 9=@. $7 $F $$$? n ut,b olt $N ItJ, $O !" N>J} $H$b screw $K CV$-49 $o$j !" $= $N7k 2L35G0%Y %/ %H %k $N 9=@.MWAG $, 0l$D8:>/$9$k $3$H $K$J $k !# $3$N >l9g !" K\J8Cf $K nut $H b olt $, $= $l $>$l 1 2s $:$D=P 8= $7 $?$H$9 $k $H !" screw $, #22s =P 8= $7 $? $H7W;; $9 $k!# %* %s %H %m %8 !<$N 9=B$ $r H?1G $7 $? >\:Y $J =P8=2s?t $N 7W;;J}K! $r 0J2< $K <($9 !# 20

?^ 3.5 <+E><V$N2YBf$N@_7W $K 4X$9$k%* %s%H %m %8 !< 21

6qBNE* $J 35G0 $O Cj>]E* $J35G0 $K BP $7 $F !" 0U L# $r7Q>5 $7 $F$$ $k3d9g $D$^ $j=E $_ $r 7W;;$9$k !# � C10l7Q>5 =E$_ $r 1 $H @_Dj$9$k !# � B?=E7Q>5 6q BN E* $J 35 G0 $, !" 0U L# $r 7Q >5 $7$F $$ $k Cj >] E* $J 35 G0 ?t $@ $1=E $_ $rJ, 3d $9 $k !# #2 $D $N35 G0 $N0U L# $r7Q>5 $7 $F$$$k >l 9g $K $O !" $= $l $>$l$N35G0 $N=E $_ $r 0.5(1/2) $H Dj $a $k 6qBNE* $J Nc $r <($9 $H !" � C10l7Q>5 $N Nc ?F35G0 x $K ;R35G0 a , ;R35G0 b $, 4^$^ $l$F $$$F !" %& %# %s %I %& Cf $N K\J8 $K ;R35 G0 a $, 1 2s , ;R35G0 b $, 2 2s=P 8= $7 $? >l9g !" ?F35G0 x $O !" 1 � 1( %- !<%o!< %I $+$i 8+$?$^ $H$a $k35G0$N=E$_ )+2 � 1 = 3 2s=P8= $H 7W;;$9$k !# � B?=E7Q>5 $N Nc ?F35G0 x $H ?F35G0 y $K ;R35 G0 a , b $, 4^$^ $l$F $$ $F !" %& %# %s %I %&Cf $NK\J8 $K ;R 35G0 a $, 2 2s=P8= $7 $? >l9g !" ?F35G0 x $O !" 2 � 0 : 5( %-!<%o!< %I $+$i 8+ $? $^ $H $a $k35G0 $N=E$_ )=1 2s , ?F35G0 y $O !" 2 � 0 : 5( %-!<%o!< %I $+$i 8+ $?$^ $H$a$k35 G0$N=E$_ )=1 2s=P8= $7 $?$H 7W;;$9$k !# � B?5A8l B?5A 8l $, ;}$D$= $l$>$l $N 0U L#$N >e0L35 G0 $K BP $7 $F !" C10l7Q>5 !" B?=E7Q >5 $r 7W ;;$9 $k !# Nc $( $P !" $" $k 35G0 x $, !" p $H q $N 0U L# $r ;}$C $F $$$? >l 9g p $N 0U L# $H $7 $F$N ?F35G0 $, P !" q $N 0UL# $H $7 $F$N ?F35G0 $, Q 1, Q 2 $G $"$C $? $H$9$k !# K\J8Cf $K x $, #22s=P8= $7 $?$H$9$k $H !" P $, #22s !" Q 1 $, 2 � 0 : 5=1 2s !" Q 2 $b 2 � 0 : 5=1 2s=P8= $7 $?$H 7W;;$9$k !# 7W;;5! $G >e5- $N 7W;; $r 9T $J $& $3 $H $,$G $- $k$h $& $K !# 22

� !J %- !<%o!< %I !" $^ $H$a $k35G0 !" %- !<%o!< %I $+$i 8+$?$^ $H$a $k35G0$N=E$_ !K $N AH $r%* %s %H %m %8 !< $+$i 5a $a$k$h $& $K $7 $? !# %* %s %H %m %8 !< $r Mx MQ $7 $F ijk %G !<%? $+$i 0UL#$"$k %V %m %C %/ $r H4$-=P$9<B83$H $7 $F !" %-!<%o!< %I $r %* %s %H %m %8 !< $K$*$$ $F A4 $F #3CJ>e 0L $K 0LCV $9$k35 G0 $G$^ $H$a$k $3$H$K $7 $? !# $=$NM}M3 $H $7 $F !" � #3CJ>e 0L $G $^ $H$a $k $H 35G0%Y %/ %H %k $r 9= @.$9$k MWAG $, Ls 1/5 $H$J $j 8z 2L $r 8!>Z $7 $d $9$$ !# � 8DJL $K 0UL# $r 9M $($J $,$i <h$j07 $& $K$O ;~4V $H O+NO $, I,MW !# $H $$ $& $3 $H $, $" $2 $i$l $k !# %- !<%o!< %I $H #3 CJ>e0L $N 35G0 $H$N 4X78 $r I= 3.8 $K <($9 !# $3$N 4X78?^ $r 4p $K 35G0 %Y %/ %H %k$r 9=@. $7 !" %W %m %H %3%k %G !<%? $+ $i M>89 %G !<%? $r 5a$a$k !# 3.9 =P8=IQEY $r 4p $K H><+F0E* $K%-!< %o !< %I $r A*=P @_7W<T $, 9T $J $& %-!<%o!< %I $N A*Dj $NO+NO:o 8: $N2DG=@- $r C5$k $?$a $K !" %W %m %H %3 %k %G !<%? $r 9=@. $7 $F$$$kC18l $+$i =P8=IQEY $K CeL\ $7 $F%- !<%o!< %I $r A* $S =P$9J} K! $b ;n$_ $k !# E}7W E*$J%- !<%o !< %I Cj =P$N <j K!$H $7 $F tf !& id f K! $, $" $k $, !" $3$N J} K! $O !" J,3d $5 $l $? J#?t $N %V %m%C%/ $, B8:_$9$k>l 9g $K =EMW8l $NA*Dj $K LrN)$D $, !" :# 2s $N %V %m %C %/ $r @Z$j=P$9:] $K$O E,@Z$J<jK! $G$O$J$$$H H=CG $7 ;HMQ $7 $J$+ $C$? !# 6qBNE* $K $O !" =c?h $K %W %m %H %3%k$r9=@. $7 $F$$ $kC18l $rA4 $F $H$j $@ $7 !" $= $3 $+$i � 4’;l a,the � BeL>;l they ,it � A0CV;l at,on � F0;l $N Cf $G$+$J $j 0lHLE* $J 8l !" =uF0;l ha v e,is,can 23

I= 3.1 %- !<%o!< %I $H 35G0 $H =E$_ $N 4X78 %- !<%o!< %I #3 CJ>e $N 35G0 =E$_ rear A08e:81& 1 rail implemen t 1 rac k 7A $G B* $($? J* 0.5 rac k 4o6q 0.5 p ole 7A $G B* $($? J* 1 plug 3+JD $K$+$+$o $k4o6q 1 plan idea 1 pac k 6qBNJ* $r ;}$A1? $V$?$a$N 4o6q 1 part ItJ, 1 top ItJ,0LCV 1 n ut implemen t 0.5 n ut @\B36q 0.5 net 7A $G B* $($? J* 1 map ?^I= $d 3( $r <g $H$9 $k>pJs 1 lug a part of a ph ysical ob ject 1 guy %Q!< %> %J %j %F %# $G B* $($? ?M4V 1 bud BP?M4X78 $G B* $($? ?M4V 1 b ed ph ysical ob ject 1 bar 7A $G B* $($? J* 1 bag implemen t 1 zinc J*<A$N@.J, 1 wide 7A$NCM 1 adv an tage @-<A 0.33 adv an tage J*;v $K BP$9$kI>2A 0.33 adv an tage B> $H FbMFE*Hf=E $N 0[ $J$k ItJ, 0.33 w alk BN $N F0:n $r 9T $& 0.5 w alk J}8~$N7h$^$C $F$$ $k0\F0 0.25 w alk <gBN$N0\F0 0.25 24

$J $I $r <h$j =|$$$?$b $N A4 $F$r%- !< %o !< %I 8u Jd $H $7 $? !# %- !< %o !< %I 8u Jd ?t $O ijk $G 1600 $G $" $C$? !# <! $K$=$3 $+ $i <j:n6H $G A*=P $7 $? ?t $H $[ $\ F1?t $N>e0L 500 8D<h $j=P $7 !" $= $N %-!< %o!< %I $+$i%- !<%o!< %I %Y %/ %H%k$r 9=@. $7 !" %V %m%C%/ $N@Z$j=P $7 $r ;n$_ $? !# $= $N7k 2L $H !" <j:n6H $G A*=P $7 $?%- !<%o!< %I $+$i F@ $i $l $? %V %m %C %/ $H$r Hf3S$9$k !# 25

Bh 4 >O C1?t %W %m %H %3%k %G !< %? $r MQ $$ $? <B83 4.1 ?M4V $, %W %m %H %3%k %G !< %? $r J,3d K\8&5f $G$O !" 7W;; 5! $K $h$k %W %m %H %3%k %G !<%?$NJ,@O !& 9=B$ 2= $, L\I8 $G$"$k !# 7W ;;5! $K$h $kK\8& 5f $N<jK! $N8z2L $r 3N $+$a$k$? $a $K !" ?M4V $, %W %m %H %3%k %G !<%? $rFI $s$@ 8e !" $= $NCf $G $^ $H$^$C $?OCBj $H ;W $o $l $kItJ, $4 $H$K %W %m %H %3%k %G !<%? $r 6h@Z $k !# $= $N7k2L6h@Z $i $l $? J8>O $O ?M4V $, 9M $($F 6h@Z $C $?$b $N $G$"$k$N $G !" $= $l $>$l $, 0UL#$N$" $kJ8 >O $@ $H 8@ $( $k !#7W;;5! $r MxMQ $7 $F J, 3d$9 $k %V %m%C %/$b !" \ 0UL# $N $" $k %V %m%C %/ " $H $7 $F @Z$j $@ $9!# APJ} $r Hf3S$9$k $3$H $, !" 7W;;5! $K $h$C$F %W %m %H %3%k %G !<%? $r 9=B$2= $7 $? 7k2L $r I>2A$9$k <jCJ $N0l$D $H$J$jF@$k !# 0J2< $G$O !" ?M 4V $, 6h@Z$C$?J8>O $K$= $l $>$l %? %$ %H %k$r IU $1$?$b$N$K !V !W $G <( $7 $? !# 4.2 %- !< %o !< %I %Y %/ %H %k$H ogCM $K$h $C$F@Z$j=P$5 $l$? %V %m %C%/ ogCM $r 0.163 $K @_Dj $7 $?$H$- J,3d $5 $l $? %V %m%C%/ $O ?^ 4.1 $N$h $& $K$J$C $F$$$k !# x <4 $, 9THV 9f $G !" y <4 $, M>89 !" %0 %i%U Cf$N =D@~ $, ?M4V $, 6h @Z$C $? ItJ, $r <( $7 $F $$ $k !# ?^ 4.1 $+$i$O 0J2<$N$h $& $J$3 $H $, J, $+ $k !# � @Z$j=P$5 $l $? %V %m%C %/ J,3d $5 $l$? %V %m%C %/ $r$= $l $>$l$r 8+ $F$_$k $H !" 2,3 9T $+$i$J$kItJ, $b4^$^ $l $F$$ $k $, !" $"$kDx EY $NBg $- $5 $r;}$D %V %m%C %/ $r @Z $j=P$9 $3 $H $, =PMh $F$$$k !# $^$? !" %W %m %H %3%k%G !<%? A4 BN $K $*$$$F %V %m%C %/ $, =8Cf $7 $F $$ $k $H$3 $m$b >/ $J $/!" E,EY $K J,;6 $7 $F %V %m%C %/ $, @Z$j=P$5 $l $F $$ $k !# � %V %m%C %/0J30 $N ItJ, 26

?^ 4.1 @Z$j=P$5 $l $? %V %m%C %/ $H ?M4V $, 6h@Z$C$?ItJ, 27

%V %m %C %/ $H $7 $F @Z$j =P$5 $l $? ItJ,0J 30$N$H$3 $m $O !" J,3d@~ $, $=$N Cf $K $" $k $H $$ $& $3$H$r <( $7 $F $$ $k $, !" $=$N ItJ, $,$+ $J $j B8:_$9 $k !# %W %m %H %3%k %G !< %? A49T?t$NLsH>J, $r @j $a $k !# � ?M4V $, 6h@Z$C $? ItJ, $H$N Hf3S 7W;; 5! $r MxMQ $7 $F @Z$j =P $7 $? %V %m%C %/ $H ?M4V $, 6h @Z$C $? 6h@Z$j @~$N 0L CV $H $r Hf 3S $7 $F $_ $k !# %W %m %H %3%k %G !<%?$N A0 H>It J, $O !" J#?t$N 6h@Z$j @~ $K EO$k Bg$-$5$N %V %m %C %/ $, @Z$j =P$5 $l $F $$ $k !# $^ $? !" 6h@Z$j @~ $r D6$($F @Z$j =P$5 $l $F $$ $k ItJ,$b$" $k !#8eH>ItJ, $O @Z$j =P $7 $? %V %m%C %/ $, $A$g $& $I 6h@Z$j @~ $NCf $K <} $^ $C $F$$$k It J, $, B? $$!# ?M 4V $, 0UL# $"$k $^ $H$^$j $H2r<a $7 $F 6h@Z $C $? J8 >O $G $b !" 5!3# $K $h $k0U L#$"$k %V %m %C %/ $K @Z$j =P$5 $l $F $$$J $$$H$3 $m$b B?$/ $O$J $$ $, B8:_$9$k !# 0J>e $N$h $& $J FCD’ $r ;} $D %V %m%C%/ $K$D$$ $F !" K\8& 5f $, Ds0F $9$k<j K! $NM-8z@- $r 8!>Z$9$k $?$a $K 0J2< $G $O$$ $/$D $+$N %V %m%C%/ $rNc $K$H$C $F !" ?M4V $, J, $1$? J8>O $H Hf3S $7 !" $=$N %V %m %C %/ $, @Z$j=P$5 $l $? M}M3 $r J,@O$9$k !# � %V %m%C %/ 360 � 373 ?M4V $O 349 9TL\ $+ $i 373 9T L\ $^ $G $r0l $D $NJ8 >O $H $7 $F$$$k!# ?M 4V $, $D $1 $?J8 $N%? %$ %H%k$O !V <h $jIU $1 $k:‘ NA $N=EMW @- !W $G$"$k!# $3 $N %V %m %C %/ $NJ8 >O Cf $G 2f !9 $, %- !<%o!< %I %Y %/ %H %k$r 9=@.$9$k ( %- !<%o !< %I =P 8=2s?t ) $O !" (joining 4),(material 6) $G $" $k !# $3 $N %V %m%C %/ $O ?M4V $H F1 $8 $h $& $K J8>O $r B* $($? Nc $G$" $k !# � %V %m%C %/ 444 � 505 ?M4V $O 442 9TL\ $+$i 505 9TL\$^ $G$r#5 $D$N J8 >O $K 6h@Z$C $F$$ $k !#?M4V $, $D $1 $? J8$N%? %$ %H %k$O $= $l $> $l !" <+E><V $H%P %C %/%Q%C%/ $r 8GDj$9 $k J}K! $K $D $$$F !V %^ %8%C%/ %F!< %W !W !V 6b6q !W !V 3W $R $b !W !V %+ %P %s$r 2p $9 !W !V %A%c %$ %k %I %7 !< %H !W $K $D$$$F$N OCBj $G $" $k !# %- !<%o!< %I %Y %/ %H %k $r 9=@.$9 $k %- !<%o !< %I $N =P8= 2s?t $O !" $= $l $>$l 28 rack 5 3 2 4 0 clip 0 1 0 0 0 bag 0 0 0 4 0 strap 5 0 2 3 0 c hild seat 0 0 0 0 1 bac kpac k 0 0 0 3 2 pac k 4 0 4 0 0 $G $" $k !# $3 $N ItJ, $O !" ?M4V $, J8 >OFb MF$N :Y $+ $$ JQ2=$r FI$_$H $j J8>O$r 6h @Z$C $? !# $= $l$K BP $7 !" 7W ;; 5! $N=h M} $G $O !" $& $^ $/ J, 3d $G$- $J $+$C $? !# $= $l$O !" $"$k J8 >O $N 0U L# $r I=$9 %- !<%o !< %I $, $= $N J8 >O $K =P 8=$9$k B>$N%-!<%o !< %I $N =P8= 2s?t $h $j$b >/$J$$ >l 9g !" %- !<%o !< %I %Y %/ %H %k$, $=$N%- !<%o!< %I $r J8>O$N Fb MF $r I=$9$b$N$@$H B* $($K $/$/ $J $j J,3d E@ $H $7 $F H= CG $G $-$J $$ >l 9g $, =P$F $/$k $H $$ $& $N $, M}M3 $H 9M $($i $l $k !# $" $k$$ $O !" J8>O$N 6h@Z$j 4V3V $, C;$$ J8 $, O"B3 $7 $? ;~ !" %& %# %s %I %& %5 %$ %: $, $= $N 4V 3V$h$j$b Bg$- $/ $J $C $? >l 9g $K%- !< %o!< %I %Y %/ %H %k$, C;$$ OCBj$N JQ 2= $r B* $($K $/$$>l 9g $, =P$F $/$k$H$$ $& $N$b M}M3 $K $J $k !# $7 $+ $7 !" @Z$j=P $7 $? %V %m %C %/ $N I=$9 0U L# $O !V %P %C %/%Q%C %/ $H <+ E> <V $H$N@\B3J} K! $N5DO@ !W $G$"$j!" #5$D $NJ8>O $r 9g $o$;$?0UL# $H Aj0c $O$J$$ !# � J8>O 2001 � 2036 $3$N ?M4V $, 6h@Z $C $?J8>O $NFbMF $O !" !V EpFqKI ;_ $N%m%C%/ 5! 9= $K$D$$$F !W $G$" $k $, !" A4 BN E* $K M>89 $NCM $, 0 $K 6a$/!" %V %m %C %/ $H $7 $F @Z $j=P $9 $3 $H $, =PMh $J $+ $C$? !# $3 $l $O !" 0l $D$N OCBj$N$J$+$K =P8=$9 $k %- !<%o !< %I $N <oN‘ $,$+ $J $j B? $/;6:_ $7 $F $$ $k$N $G !" %- !<%o!< %I %Y %/ %H %k $r MxMQ$9 $k $H OCBj$N 6h@Z$j L\ $N O"B3 $@$HB* $($F $7 $^$C $?7k2L $G$"$k $H ;W $o $l $k !# =P 8= $9$k %-!<%o !< %I $O !" piv ot,wing n ut,pac k,snap,clip,strap,srew,frame,lo c k,w eigh t $J $I $G $" $k !# %W %m %H %3%k %G !<%?A4BN $G !" @Z $j=P $5 $l$? %V %m%C%/ $NMF $r 8+ $F$$ $/ $H !" ?M4V $, 6h @Z$C $?J8>O $HEy $7 $$$H $O$$$($J$$ $, !" $= $l $>$l $N %V %m%C%/ $O $^ $H$^$C $?0UL# $r;} $D>l9g $, B? $+ $C$? !# 29

4.3 %* %s %H %m %8 !<$r MQ $$ $? 7k2L %* %s %H %m %8 !< $r MQ $$$? 7k2LF@ $i $l $? M>89 %G !<%? $O <! $N FCD’ $r ;}$D !# � A4BNE* $K %* %s %H %m %8 !<$r ;H $o$J$$ %G !<%?$h$j$b M>89 $N CM $, Bg$-$$ !# %* %s %H %m %8 !< $rMxMQ $7 $F%- !<%o!< %I $r $^ $H$a $?7k2L !" 35G0 %Y%/ %H%k$,$3$3$N%-!< %o !< %I $N 0c$$ $K BP $7 $F$" $^$jIR46 $G$J $/ $J$k !# $=$N7k 2L !" 35 G0 %Y%/ %H%k 4V $N3Q EY $r<( $9 M> 89 $NCM $bBg $-$/ $J $C $? $H9M $( $i $l $k!# <! $K$3$N M>89 %G !<%? $r0UL# $"$k %V %m%C%/ $K J,3d $7 !" %* %s %H %m %8 !< $r MxMQ $9$k>l 9g $H MxMQ $7 $J$$ >l9g $H$N7k2L $N0c$$ $r H/8+ $9$k !# $= $N:] !" %* %s %H %m %8 !< $r MxMQ $7 $? M>89 %G !<%? $r !" ogCM $HJ,3d %V %m%C%/?t $N4X78 $N %0 %i%U $+ $i E,Ev $K 5a $a$?ogCM $r Mx MQ $7 $F %V %m %C %/ $K J, 3d $7 $F $= $l $r Hf 3S$9$k$H$$ $&J}K!$b9M$($i $l $k !# $7 $+ $7 !" N><T $O M>89 $NJ,I[ $, 0c$& $N $G D>@\Hf3S $9$k $h$j $b !" @55,2= $7 $? CM $r=P $7 $F$=$3 $+ $i 0c$$ $r FI$_ $H $C$?J} $, !" $h$j@5Ev $K I>2A $G$- $k $H 9M $($? !# ?^ 4.2 $O !" %* %s %H %m %8!< $rMx MQ $7 $?>l9g $HMxMQ $7 $J$$>l 9g $H $GF@ $i $l$?3F9T $NM> 89$r M> 89A4BN$N J? 6Q $H I8 =‘JP:9 $+$i @55,2= $7 $?$H $-$N CM $r <( $7 $? %0 %i%U$G$" $k !# ?^ 4.3 $O !" 3F9T $4 $H$K :9 $r 5a $a$?$b$N$G $" $k !#?^ $N7O Ns $, 2 <oN‘$" $kJ} $, @55,2= $7 $? %0 %i%U$G !" 1 <oN‘$NJ} $, :9 $r 5a$a$?$b$N $G$" $k !# :9 $r <( $7 $? %0 %i%U>e $G @5 $NCM $r$H$k $H !" %* %s %H %m %8 !< $rMxMQ $7 $J$$ J} $, %* %s %H %m %8 !< $r MxMQ $9$k>l9g $h$j $bM>89 %G !<%? $H $7 $F !" $h$j %V %m%C%/ $H $7 $F G’<1 $5 $l $d $9$$7A $r$H$C $F$$$k $H M}2r $G$- $k !# 5U $K !" Ii $NCM $r$H$k $H !" %* %s %H %m %8 !< $r MxMQ $7 $? J} $, !" %V %m %C %/ $H $7 $F G’<1$5 $l $d $9$$ !# %0 %i%UA4BN $r D/ $a $F8+ $FJ, $+ $k $3 $H $O !" Ii $N0LCV $K$" $k %0 %i%U $O @5 $N0LCV $K$" $k %0 %i%U $K Hf $Y$FA4BNE* $K 1T3QE* $G !" $5 $i$K$=$N6KCM $N@dBPCM $O @5 $N0LCV $K$" $k 6KCM$h$j $bBg $-$$ !# $3$N $3$H $+$i !" %* %s %H %m %8 !< $r MxMQ$9$k $3 $H $K $h$C $F !" M> 89 $N A}2CHO0O $O 69$$ $, !" M>89 $NCM $NA}2C $, 5^7c $G$" $k $N $G !" %V %m%C%/ $H $7 $F ?7 $? $K @Z$j=P $5 $l $kItJ, $, =P8= $9$k2D G=@- $, 9b$$ $H 9M $( $k $3 $H $,$G $-$k !# 5U $K%* %s %H %m %8 !<$rMxMQ$9$k $3 $H $K $h$C $F !" %V %m%C%/ $r9=@.$9$kM> 89 $NCM $N8:>/HO0O $O 9-$/ $J $k $, !" M>89 $NCM $N 8:>/EY9g $O >.$5 $$ $H 9M $( $i $l $k !# $7 $? $, $C $F !" =>Mh $N %V %m%C%/ 30

?^ 4.2 #3 CJ>e $N 35G0 $G $^$H$a$? ;~ $H !" %* %s %H %m %8 !<$r ;H $o$J$$ ;~ $H$N Hf3S 31

?^ 4.3 #3 CJ>e $N 35G0 $G $^ $H$a$? ;~ $H !" %* %s %H %m %8 !<$r ;H $o$J$$ ;~ $H$N :9 32

$r 7A:n$k;3 $, 9-$$HO0O $G$J $@$i $+$J $k $, !" ;3 $H G’<1 $5 $l $kItJ, $N8:>/EY9g $O !" >. $5$$ $H 9M $( $k$3 $H $,$G $- $k !# $3$N %0 %i%U $+$i !" %* %s %H %m %8 !<MxMQ $7 $? ;~ $K M>89CM $NJQ2= $, Bg $- $$ $H ;W $o $l $k FCD’ $r <( $7 $F$$ $k $H$3 $m $K $D$$$F !" $$ $/$D $+ Nc $r H4$- $@ $7 $F J,@O$9$k !# � :9J, %0 %i%U >e $G Ii $N 0LCV $K$" $kItJ, !# { 9THV9f 1470 � 1562 %* %s%H %m%8 !<$r MxMQ$9 $k$3$H$K $h $C $F !" J8>OCf $K =P8=$9 $k ( %- !< %o !< %I =P8= 2s?t ) $, (tray 6),(screw 2),(tub e 8) $, (implemen t 15) $K $^$H $a $i $l $? !# $3$N 9THV9f$NItJ, $O !" J8>O %? %$ %H %k !V%H%l !<$N9=B$ $K $D$$ $F !W $N !V%H%l !<$r 8GDj$9$kJ}K! $K$D$$$F !W $N Fs$D $NItJ, $H$[ $\ F1 $8 0L CV $K$" $?$k!# >\ $7 $/ 8+ $k $H !" tra y $H tub e $O !" N> %? %$ %H%k $NJ8>O Cf $K$o $? $C $F =P8=$9 $k $, !" screw $O 8e<T$N %? %$ %H %k $N J8 >O Cf$N$_$K =P 8= $7 $F $$ $k $3$H $, J, $+ $k !# ?7 $?$J %V %m %C %/ $N@Z$j=P $7 $, FC $K 8e<T%? %$ %H %k $N J8>OCf $K $*$$ $F 5/ $3 $k2DG=@- $, 9b$$ $H ;W $o $l $k !# { 9THV9f 2010 � 2038 %*%s%H %m%8 !< $r Mx MQ $9 $k$3 $H $K $h $C $F !" J8 >O Cf$N ( %- !< %o !< %I =P 8= 2s ?t ) $, $= $l$> $l !" (wing nut 1)(clip 1)(cable 1)(screw 1) $, ( @\ B36q 1)(implemen t 3) $K !" $^ $H$a $i $l$? !# $3 $N9THV 9f $NItJ, $O J8>O %? %$ %H%k !V EpFq KI;_ $N%m %C %/ 5! 9= $K$D$$ $F !W $N0L CV $K$" $?$k !# MM!9 $J %-!< %o!< %I $, 0l$D $N OCBj $K BP $7 $F 6&DL$N %-!<%o!< %I $H $7 $F $^ $H$a $i $l !" ?7 $?$J %V %m%C %/ $, @Z$j=P$5 $l $k $H ;W $o $l $k !# { 9THV9f 476 � 518 %* %s%H %m%8 !<$r MxMQ$9 $k$3$H$K $h $C $F !" J8>OCf $K =P8=$9 $k ( %- !< %o !< %I =P8=2s?t ) $, (bac kpac k 6)(pac k 4) $, ( 6qBNJ* $r ;}$A1?$V4o 6q 10) !" (bag 4)(zipp er 4) $, (implemen t 8) $K $^ $H$a $i $l$? 7k2L !" 0l $D $N %V %m %C %/ $H $7 $F B* $( $k$h $& $K$J $C $? !# ?M4V $, J#?t $K 6h@Z$C $?J8>O $r 0l$D $K $^ $H$a $k7k2L $K$J $C$? !# %* %s %H %m %8 !< $K$h $C $F !" :Y $+$$ JQ2= $, B* $( $i $l $J $/ $J $k $+$o $j $K Bg$^ $+$J OCBj $H $7 $F B* $($? Nc $G$" $k !# 33

� :9J, %0 %i%U >e $G @5 $N 0LCV $K$" $kItJ, !# { 9THV9f 1560 � 1645 J8>O %? %$ %H%k !V %P %C %/ %Q %C %/ $H %H %l !< $r7k $S IU $1$kJ} K! $K$D $$ $F !W !" !V %9 %1 %8%e !< %j %s %0 !W !" !V%H%l !<$N>\:Y $K $D$$$F !W $N ItJ, $K$"$? $k !# %* %s %H %m %8 !< $r MxMQ $7 $F$b !" J8 >OCf $K =P8=$9$k ( %- !<%o!< %I =P8=?t ) $, (tra y 5) $, (implemen t 5) !" (strap 7) $, ( $R $b N‘ 7) !" (inc h 7) $, ( ?t NL 7) $K $J $k $J $I !" J8 >O $N0U L# $rI=$9 %-!<%o !< %I $K $D$$ $F$^ $H $a $i $l$J $+$C $? !# =>$C $F !" A4BNE* $J M>89CM $N >e>: $N1F6A $G$3 $l$i $N%- !<%o!< %I $K $h $C $F =P8= $7 $F $$$? %V %m%C %/ $N;3 $, AjBPE* $K Dc$/ $J $C $F $7 $^$C$? !# { 9THV9f 1784 � 1821 %* %s%H %m%8 !<$r MxMQ$9 $k$3$H$K $h $C $F !" J8>OCf $K =P8=$9 $k ( %- !< %o !< %I =P8=?t ) $, (inc h 6) $, ( ?tNL 6) $K (triangle 2) $, ( 7A$N<oN‘ 2) $K $J $k $J $I !" J#?t $N %- !<%o!< %I $, $" $k 35G0 $K $^ $H $^$k $3$H $O$J$+ $C$? !# A4 BNE* $J M>89 $N CM $N>e>:$N1F6A $G !" $3 $l$i $N %V %m%C %/ $N;3 $, AjBPE* $K Dc $/ $J $C $F $7 $^$C$? !# J8>O $N%? %$ %H %k !V rear sta y !W $NItJ, $K $"$? $k !# 4.4 H><+F0E* $K%-!< %o !< %I $r A*Br $7 $? 7k2L ?^ 4.4 $O !" H><+F0E* $K =P8=IQ EY=g $K%- !<%o !< %I $r A* $s$@ ;~ !" <j:n6H $G%- !<%o!< %I $r A* $s$@ ;~$N M>89$r @55, 2= $7 $F Hf$Y$? ?^ $G !" ?^ 4.5 $O 3F 9T $4 $H :9 $r$H $C$?$b$N $G $" $k !# A4 BN E*$K !" <j :n 6H$G %- !< %o !< %I $r A*$s$@ $H $- $N %0 %i %U $h $j $b ;3 C+ $, L@ 3N$G $J $$ ItJ, $, B? $$ !# FC $K 8eH>It $O !" <j:n6H $N>l9g $K @Z $j=P$5 $l$? J#?t $N;3 $, Bg$- $J0l $D$N;3 $H $7 $F @Z$j=P $5 $l $?$j !" $^ $? $O $[$H $s $I ;3 $H $7 $F B* $($i $l $J$$ ItJ, $, 8+ $i $l $k !# ?7 $? $J %V %m%C%/ $N@Z $j=P $7 $N 2DG=@- $, $" $kItJ, $H 5U $K %V %m%C%/ $, B* $( $i $l $J $/ $J $C$? $H$3 $m $K $D$$$F8+$F$$ $/ !# � :9J, %0 %i%U >e $G Ii $N 0LCV $K$" $kItJ, 34

?^ 4.4 =P8=IQEY=g $K%- !<%o!< %I A*Br $H <j:n6H $G%- !<%o!< %I A*Br $H$N Hf3S 35

?^ 4.5 =P8=IQEY=g $K%- !<%o!< %I A*Br $H <j:n6H $G%- !<%o!< %I A*Br $H$N :9 36

{ 9THV9f 127 � 169 =P 8= IQEY =g $K =hM} $7 $? 7k 2L !" $3$N It J, $K 6 8D =P 8= $7 $F $$ $k then $H $$ $& C18l $, %- !<%o!< %I $H $7 $F B* $( $i $l $k$h $& $K$J $j !" %V %m%C %/ $H $7 $F @Z $j =P$5 $l $k$h $& $K$J $C$? !# J8>O $N%? %$ %H %k !V %P %C %/ %Q%C %/ $N<h$j30 $7 $N ;~4V $r 9MN8 !W $H !V %P %C %/%Q%C%/ $r wing-n ut $G N1 $a $k $3$H $K $D$$$F !W $N$[$H $s $I $K 0LCV $7 $F $$ $k !# { 9THV9f 1640 � 1700 =P8=IQEY=g $K =hM} $7 $? 7k2L !" $3$N ItJ, $K 7 $D =P8=$9$k tw o $H $$ $& C18l $, %- !<%o!< %I $H $7 $F B* $( $i $l $k$h $& $K$J $j !" %V %m%C %/ $H $7 $F @Z$j=P$5 $l $k$h $& $K$J $C$? !# %? %$ %H %k !V%W %i %9 %A%C %/ $N7Z$5 $H 2YBf$NBg$-$5 $K $D$$$F !W $NOCBj $G$" $k $, !" FbMF $H D>@\4X78$N $J$$%-!<%o!< %I $K $h $C $F 0l$D$NOCBj $H B* $($? Nc $H$$$( $k !# � :9J, %0 %i%U >e $G @5 $N 0LCV $K$" $kItJ, { 9THV9f 1787 � 1820 !V rear stay $N 9b $5 $K $D$$ $F !W $NItJ, $G$"$k $, !" :Y $+ $/8+$k $H C; $$HO0O $K (think 2),(forty 2),(plus 2) $J $I $N =P8= IQEY =g $K F@ $? %-!<%o !< %I $, =P 8=$9$k $3$H $H $G !" K\Mh $N %-!< %o!< %I $N inc h $N 8z2L $, 8:>/ $7 !" :Y $+ $/OC Bj $, JQ2= $7 $F $$$k $H 7W;;5! $O B* $($?$H ;W $o $l $k !# %V %m%C %/ $H $7 $F @Z$j =P$; $J$$ !# { 9THV9f 1751 � 776 !V bungee strap $N %3 %9 %H $K $D $$ $F !W $N It J,$G $" $k $, !" $3 $3 $G $b $^ $? OK,t w en t y�v e $J $I $, !" K\ Mh $N %-!< %o !< %I $G$" $k cost,strap $N8z2L $r8: >/$5$; !" :Y $+ $/OCBj $, JQ2= $7 $F $$ $k $H B* $( $i$l $? Nc $H$$$( $k !# =P8=IQEY =g $K H><+F0E* $K A* $S =P $7 $?%- !<%o!< %I $+$i ?7 $? $K @Z$j=P $5 $l $k %V %m%C %/ $K $D$$ $F 8+ $F$-$? $, !" %V %m%C%/ $H$= $l$r @Z$j=P$9MW0x $H$J$C $? %- !<%o!< %I $H$O $" $^$j4X78 $,$J$+ $C $? !# $^ $? !" %V %m%C %/ $H $7 $F B* $($i $l$J $/ $J$C $? 860x $, %V %m%C %/ $N0UL# $H D>@\4X78$N$J$$ %- !<%o!< %I $K $h$C$F5/$3$C$F$$$k !# 37

Bh 5 >O J#?t %W %m %H %3%k %G !< %? $r MQ $$ $? <B83 5.1 %* %s %H %m %8 !<$N 8r49 %- !<%o!< %I $r 4p $K $7 $? K\8&5f $N<jK! $rF1 $8 %F!<%^ $N@_7W<T $K BP $7 $F 0lHLE* $G$" $k $+ !" 8! >Z $7 $F$_$k !# $D $^ $j %-!< %o!< %I !" %* %s %H %m %8 !< $N:FMx MQ @- $G$"$k !# $^ $? !" %* %s %H %m %8 !<$N0c $$ $K$h$C $F @Z $j=P$5 $l $k %V %m%C%/ $, $$ $+ $K JQ2= $9$k $+$H$$ $& $3 $H $b 8!>Z$9$k !# 2f !9 $, <B83 $r ?J$a$k $& $($G ;HMQ $7 $F$-$? ijk %G !<%? $H$O JL $K !X <+E><V $K%P %C %/ %Q%C%/ $r<h $jIU $1 $k $?$a $NItIJ $N@_7W !Y $H$$ $& F1 $8 %F!<%^ $K 4X $7 $F !" f,g,h $N ;0?M AH $G @_ 7W $K <h$j AH $s$@ ;~$N #2$D L\$N %G !<%? !" fgh %G !<%? $, B8:_$9 $k !# $=$N %W %m %H %3 %k %G !<%? $K$D$$ $F !" ijk %G !< %? $rJ,@O $7 $? ?M $H $O JL $N?M $, !" J8 >O Cf $+ $i%-!< %o !< %I $r Ls 400 8DA*Dj $7 $?$"$H !" Ls 800 $N 35G0 $r ;}$D fgh %* %s %H %m %8 !< $r :n@. $7 $? !# $=$N fgh %* %s %H %m %8 !<$r ijk %G !<%?$N J, 3d $K :] $K MxMQ$9 $k $3$H$K $7 $? !# $D$^$j fgh %* %s %H %m %8 !< $, !" 2a 5n $K 9=C[ $7 $?%* %s %H %m %8 !< $K$"$F !" ijk %G !<%? $r $3 $l$+$i ;2>H$9$k$N?7 $7 $$ @_7W>pJs $K$"$F $k !# fgh %* %s %H %m %8 !<$N FCD’ $O !" CfCJ $N 35G0 $, >/$J$a $G 9S$/3,AX9= B$ $, :n $i$l$F $$ $k !# $b$A$m $s !" fgh $G A*=P $7 $?%-!<%o!< %I $K$O !" ijk %G !<%? $G A*=P $7 $?%- !<%o!< %I $, $+ $J $j4^$^ $l $F$$ $k $, !" 4^$^ $l $F$$$J$$$b$N$b ?tB? $/B8:_$9$k !# fgh %* %s %H %m %8 !< $N9=B$ $r9MN8 $K F~ $l$F !" fgh %* %s %H %m %8 !< $rMxMQ $7 $F fgh %- !< %o !< %I $r 0l CJ >e$N 35 G0$G $^$H $a $? $b $N$H !" ijk %* %s%H %m%8 !<$r Mx MQ $7 $F ijk %- !< %o!< %I $r 3 CJ>e $N35G0 $G $^ $H$a $?$b$N $H $G !" %V %m%C%/ $NJ,3d7k 2L $r Hf3S $7 $F$_$? ( ?^ 5.1,5.2) !# 38

5.2 8r49 $7 $?%* %s %H %m %8 !<$r MxMQ $7 $? ;~$NHf3S %0 %i%UA4BN $r 8+$k $H !" A0 H>It $G$O !" N> <T $N7A>u $K 2? %v=j $+$G Aj0c $, 8+ $i $l $k $, NI$/;w $?7A>u $G$"$k $H FI $_ $H $l $k !# FC $K 2qOC $, ;O$^$C $F 1/4 7P$C $?JU$j $G $O !" NI $/;w $?7A $r $7 $F $$$k !# 8e H>It $G$O !" N> <T $N7A>u $K Cx $7 $$ 0c$$ $r FI $_ $H $k $3 $H $, =P Mh $k$H$3 $m$b B?$/$J $C $F $/$k !# ijk $K $*$$$F !" Bg$-$J ;3$H $7 $F B*$($i$l $k $H$3 $m $O !" 7A>u $K 0c$$ $, $" $k $, !" fgh %* %s %H %m %8 !<$N J}$b ;3 $r 7A:n$C $F$$ $k >l9g $, >/$J $/ $J$$ !# $^ $? !" ijk %* %s %H %m %8 !<MxMQ $H ijk %- !<%o!< %I $N$_$H$N %0 %i%U$N7A>u $NJQ 2= $K Hf$Y$F !" Bg $- $/JQ2= $7 $F$$ $k $H B* $($i $l $k !# ?7 $? $K %V %m%C%/ $H $7 $F B* $( $i $l $k $H$3$m $H !" %V %m%C%/ $, B* $( $i $l$J $/ $J$C $?It J, $r$H $j $@ $7 $F J,@O $7 $F$_ $k !# � :9J, %0 %i%U >e $G Ii $N 0LCV $K$" $kItJ, { 9THV9f 751 � 776 fgh %* %s %H %m %8 !<$r MxMQ$9$k $3 $H$K$h $C $F J8>OCf$N !J %- !<%o!< %I =P8= ?t !K $O (tub e 1) !" (telescoping tub e 1) !" (do wn tub e 2) !" (seat tub e2) $, 35G0 (tub e 6) $K $^ $H$a $i $l$? !# $3$N ItJ, $O !" J8>O $O !V %i%C%/ $N7A $r <+ M3 $K JQ $( $i $l $k ;EAH $_ $K$D$$$F !W $H $[ $\ F1 $8 0LCV $K $"$? $k !# %V %m%C %/ $H $7 $F @Z$j=P$;$k$h $& $K$J $C$?ItJ, $G$" $k !# { 9THV9f 260 � 281 fgh %* %s %H %m %8 !<$r MxMQ$9$k $3 $H$K$h $C $F J8>OCf$N !J %- !<%o!< %I =P8= ?t !K $O !" (lock 4) $, 35G0 ( 3+JD $K $K4X $o$k4o 6q 4) $G $^ $H$a$k $h $& $K$J $C $? !# $3$N ItJ, $G$O !" fgh %* %s %H %m %8 !< $K$O%- !<%o!< %I $H $7 $F lo c k $7 $+ 4^$^ $l$F $$$J$$$N$G !" %V %m%C %/ $H $7 $F @Z$j=P$5 $l $?$H 9M $( $i$l $k !# � :9J, %0 %i%U >e $G @5 $N 0LCV $K$" $kItJ, { 9THV9f 304 � 334 J8 >O Cf$N C1 8l$G fgh %*%s%H %m%8 !< >e$K B8 :_ $9 $k%- !< %o !< %I $O !" bac k- pac k,brac k et,external frame,fron t,rac k $G$" $k $, !" %* %s %H %m %8 !< $r MxMQ 39

?^ 5.1 fgh %* %s %H %m %8 !<#1CJ>e $N35G0 $G $^ $H$a$?;~ $H !" %* %s %H %m %8 !<$r;H $o$J$$ ;~ $H$r Hf3S 40

?^ 5.2 fgh %* %s %H %m %8 !<#1CJ>e $N35G0 $G $^ $H$a$?;~ $H !" %* %s %H %m %8 !<$r;H $o$J$$ ;~ $H$N :9 41

$7 $F 6&DL $N 35G0 $K $^ $H$a$i $l $?$b$N $, $J$+ $C$? !# $3$N ItJ, $O !" %? %$ %H %k !V %A%c %$ %k %I %7 !< %H $N$h $& $K %O %s %I %k%P !<$X $R $C $+$1 $k !W $G$" $k !# { 9THV9f 1165 � 1187 fgh %* %s%H %m %8 !<$N Mx MQ $K $h $C $F J8 >O Cf$N !J %- !<%o !< %I =P 8= ?t !K $O !" (bac kpac kstrap 1),(strap 3) $, 35G0 (strap 4) $H $7 $F $^$H$a$i$l $k $, !" fgh %* %s %H %m %8 !< $K B8:_ $7 $J$$ ijk %- !<%o!< %I $, (tra y 2),(shade 5)(net 5) $N $h $& $K =P8=$9 $k$N $G !" fgh %* %s %H %m %8 !<$r ;H $& $H !" %V %m %C %/ $r @Z $j =P $7 $K $/$$ $H ;W $o $l $k !# $3$N ItJ, $O !" %? %$ %H %k$O !V%H%l !< $r ;H$C $F %P %C %/ %Q%C %/ $H <+E><V $r 7k $S IU $1 $k !W $NJ8>O $K 0LCV$9$k !# ijk $H fgh %* %s %H %m %8 !< $r MxMQ $7 $? ;~ $H $G !" %0 %i%U $N7A>u $K 0c $$ $, 8+ $i $l $k $H $3 $m $O !" %-!<%o!< %I %Y %/ %H%k$r 9=@. $7 $F$$$k %-!<%o!< %I $N 0c $$ $K$h $k $H$3$m $, Bg $- $+ $C$? !# 42

Bh 6 >O %V %m%C%/ 4V $N 4X78 $N H/8+<jK! $N <B83 6.1 %V %m %C%/ 4V$N4X78 $r H/8+ A0 2 >O $G =R$Y $?$h $& $K 9=B$2= $NBh0lCJ 3, $G $O !" %-!<%o!< %I %Y %/ %H%k K! $rMQ$$$k $3$H$G !" %W %m %H %3%k %G !<%? $r 0UL#$"$k %V %m %C %/ $K J,3d$9$k$3 $H $, 2DG= $K$J $C$? !# K\>O $G$O 9=B$2= $NBhFsCJ3, $H $7 $F 2f!9 $O %V %m%C%/4V $K 4X78 $rH/8+$9$k<B 83 $r9T $J $& !# %V %m%C%/4V $N4X78 $H $7 $F 9M $($i $l $k$b$N $N0l$D $, %V %m%C%/ $NFbMF $NN‘;wEY 9g $G$"$k !# 0UL# $"$k %V %m%C%/ $H $7 $F @Z $j=P$5 $l $? %V %m%C%/ $NN‘;wEY9g $r5a $a$k $3 $H $G !" ijk %G !<%?$K $* $1 $k Fb MF $, N‘ ;w $7 $? %V %m %C %/ $r $D$J $0 $3$H$, 2DG= $K $J $k$H ;W $o $l $k !# $= $l $, ijk %G !<%? $N0l $D $N9=B$2= <jK! $K $D $J $, $k $H 9M $( $i $l $k !# $^ $? !" $=$N 9=B$2= $7 $? 7k2L $r @_7W<T $K J, $+ $j$d$9 $/<($9 $?$a $K !" 2D;k2= $r 9T$J$C$? !# N‘;w $7 $? FbMF $r$b$D %V %m%C%/ $rH/8+$9$k:] $K $O !" %V %m%C%/ $NFbMF $r B* $( $k<jK! $H $7 $F$3$3 $G$b %-!<%o!< %I %Y %/ %H%k K! $r MQ $$$k $3$H $K$9$k !# $3$N>l9g %-!<%o!< %I %Y %/ %H %k$N ;H$$J} $H $7 $F !" #2$D $N %V %m%C%/ $N %-!<%o!< %I %Y %/ %H %k$N 3QEY $, >.$5 $$ J} $, !" $h$jN‘;w $7 $? FbMF $r I= $7 $F$$ $k $H 9M $( $k !# ijk %G !< %?$r 9=B$ 2=$9 $k$?$a$K !" @Z$j=P$5 $l $? %V %m %C %/A4 BN $K BP $7 $F 0J2<$N <j =g $G =hM} $r ?J $a$k !# $^ $? !" 9= B$2= $9$k %V %m%C%/ $H $7 $F <j:n6H $G A* $s$@%- !<%o!< %I $N$_$r ;H$C$?<jK! !J %* %s %H %m %8 !< $O ;H $o$J$$ !K $r A* $s$@ !# � #2$D#1 AH $H $7 $F !" A4AH9g $;$N%-!<%o!< %I %Y %/ %H %k $r 7W;;$9$k � N‘;wEY $, 9b$$ %V %m%C %/ $N AH9g $; $+$i =g $K%= !< %H $9 $k � 2D;k2= $N$?$a $K %0 %i%U$H $7 $F I=<($5 $; $k 43

I= 6.1 %V %m %C %/4V $N 4X78 %V %m %C%/HV9f %V %m %C %/HV9f 4X78 $N ?<$5 37 46 0.833 47 52 0.809 4 16 0.666 26 40 0.615 24 40 0.611 39 40 0.600 37 49 0.592 24 27 0.592 52 59 0.561 24 26 0.552 25 60 0.535 46 49 0.518 52 60 0.516 4 45 0.514 17 26 0.510 13 23 0.503 38 45 0.479 47 60 0.478 47 59 0.475 0 15 0.467 2 16 0.462 2 62 0.438 8 34 0.436 41 56 0.416 26 39 0.410 38 49 0.406 53 57 0.397 44

%= !< %H $7 $? 7k2L $r I= 6.1 $K <($9!# $3$NI= $+ $i !" %V %m %C %/ 37 $H %V %m %C %/ 47 $NMM $K 4X 78 $, ?< $$ %V %m %C %/ $, B? $$ %V %m %C %/ $H !" %V %m %C %/ 3 $d %V %m%C %/ 19 $N MM $K 4X78$N ?<$$ %V %m %C %/ $, $" $^$j B8:_ $7 $J $$ %V %m %C %/ $, $" $k$3 $H$K 5$IU $/ !# 0UL#$"$k %V %m %C %/4V $G 4X 78 $, ?<$$$H ;W $o $l $k8D =j $r >e 0L 20 AH $+$i $$ $/$D $+ <h $j=P $7 $F$= $l $>$l $r J,@O$9$k ( ?^ 6.1, ?^ 6.2) !# � %V %m%C %/ 47, %V %m%C %/ 52 #2 $D $N %V %m %C %/ $K6&DL $7 $F=P8= $9 $k %- !< %o !< %I inc h $, N> <T $rN‘ ;w $7 $? %V %m %C %/ $G$"$k $H G’<1 $7 $? !# %V %m%C%/ 47 $O N1 $a$k $?$a $K I,MW $JItIJ $N%5 %$ %: !" $K $D$$ $F =R $Y $F$$ $F !" %V %m%C%/ 52 $O 2? $+ ;Y $( $k $? $a$N$b $N$N%5 %$ %: !" $K$D$$ $F =R$Y$F $$ $k !# FbMF $r 8+ $F$_ $k $H D>@\$N$D$J $, $j$O$J $$$H ;W $o $l $k !# $7 $+ $7 !" !V $b$N $N%5 %$ %: $K$D$$ $F$NOCBj !W $H$$ $& 4Q E@ $+$i 8+$k $HFbMF $O N‘;w $7 $F $$$k $H$$ $($k !# #2 $D $N %V %m %C %/ $r?M4V $, 6h@Z $C $?J8>O $HHf 3S $7 $F$_$k $H !" %V %m%C%/ 47 $O %? %$ %H%k !V tra y $N >\:Y !J %5 %$ %: !K $K$D$$$F !W $NJ8>O $NCf4V $K 0L CV $7 $F$$$k !# %V %m%C %/ 52 $b !V rear sta y $N 9b $5 $K$D$$ $F !W $NJ8>O $NCf4V $K 0L CV $7 $F $$ $k !# � %V %m%C %/ 26, %V %m%C %/ 40 #2 $D $N %V %m %C %/ $K6& DL $9 $k %- !< %o !< %I $O !" release,seat,bik e,rac k,braze-on,frame $J $I $G $" $k !# %V %m%C%/ 40 $O $5 $i$K screw,size $b 4^ $s$G$$ $k !# J8>OCf $N %-!< %o!< %I $N ?t $O !" N> <T $H$bB?$$ !# %V %m%C%/ 26 $O !" <g $K%P%C%/ %Q%C%/ $r N1 $a$k %i%C %/ $r ??o+ $G 8G Dj$9$k$3$H !" $K $D$$$F =R$Y$F$$ $k $, $" $^$j%U %l !< %‘ $K $D $$$F $O =R $Y $i $l$F $$ $J$$ !# %V %m%C%/ 40 $O !" %i %C%/ $r ??o+ $G 8GDj$9$k $3 $H $K $D$$$F $h $j >\ $7 $/=R$Y$F$$ $k$N$H F1;~ $K%U %l !< %‘$N%5 %$ %:$K $D$$$F $b$" $k DxEY$N J, NL $, $" $k !# $3$N #2$D$N %V %m%C %/ $O !" $" $k ItJ, $G OCBj $, N‘ ;w $7 $F $$ $k $H $$$( $k !# #2$D$N %V %m %C %/ $r ?M 4V $, 6h @Z$C $? J8 >O $H Hf3S $7 $F $_ $k $H !" %V %m%C%/ 26 $O %? %$ %H %k !V 6/EY $H A4BN $N=E $5 $r 9MN8 !W $H !V B?5!G= $N %-%C%/%9 %? %s %I %m%C%/ !W $K EO$C $F @Z$j=P $5 $l $F $$$F !" %V %m%C%/ 40 $O !" !V %^ %& %s %F %s %P %$%/ $N @_7W ?^ $r 8+$F 9=B$ $r J,@O $7 $F $$ $k !W $H !V @_7W ?^ $r 8+$J $, $i braze-on 45

1613 J cen timetres or inches cen timeters 1614 K cen timetres oh inches 1615 J this is in inches oh w o w so �fteen 1616 K mm mm 1617 J OK let’s dra w �fteen inc hes OK and it’s probably what t w o inches deep (inaudible) 1618 I no w e just need enough so that if the straps are in a funn y p osition that it can still hold 1619 J what’s this 1620 I that’s this 1621 J is this a part that w e can use 1622 K w ell this is one of the �rst things 1623 J oh it’s the existing design 1624 I w ell that’s the protot yp e 1625 J ahh that’s exp ensiv e 1626 I y es 1627 J go d �ft y dollars huh (laugh) 1628 I OK here ah y eah lay this at I w an t to just chec k up where y ou wan t to get to ab out here where’s the pap er 1629 K it’s hea vy 1630 I if y ou go to o high on it y ou’re gonna restrict p eople’s abilit y to put stu� in it 1631 J y eah y’gotta get more than t w o inc hes oh but ma yb e 1632 I ahhh no y ou don’t do y ou I mean y ou just ha v e to catc h the frame 1633 J oh y eah 1634 K it do es curv e some 1635 I it do es there is ro om there for the straps 1636 J sales ( ) let’s measure the high p oin t of the frame then and go maybe a tad higher than that 1637 K y ou know what migh t b e nice for em 1638 I I think y ou’re t w o inches o v er the 1639 K it might b e nice to ha v e that curv e built in to our tray if w e’re injection moulding it in lik e 1640 I but what if someone w an ts to put lik e b o oks or something else in there 1641 K that’s true 1642 I y eah 1643 J just as long as that they they can’t use it as a seat (laugh) 1644 I mm mm 1645 J thats wh y the tra y w ould do it y eah 1646 I y eah that’s what they w ould do y eah let’s lea v e the bac k op en although we don’t wan t these straps coming out so let’s put a em a shorter lip on the back or at least across the middle let these things the only question is how em or ma yb e there needs to b e a ridge in there that y ou can put these inside of so that they just sort of sta y up in there 1647 J I think that this needs to b e additional an yw a y em cos for this to snap in 1648 I oh see that that’s p erfect see this thing w ell actually 1649 J y eah oh that could b e the rear ridge 1650 I that could b e the rear ridge righ t that comes up the side here 1651 J and it do esn’t y eah and it just so that sets this dimension for us then 1652 I righ t so it comes up to here and across there 1653 J b ecause w e know what the width of that pac k is across there er what’s the width of the pac k frame back there? pac kframe 1654 K elev en on the outside ?^ 6.1 %V %m%C %/ 47 $N K\J8 46

1786 J what 1787 I these ma y hav e to actually b e up underneath b ecause 1788 J w ell it’s i�y ’cos then y our pac k w ould run under the seat wouldn’t it 1789 I OK y eah you’re righ t 1790 K y ou know what it migh t b e 1791 J I think w e’re I think w e’re OK on there 1792 I (inaudible) 1793 J I think the thing that’s kind of indeterminate is that this this length is gonna b e 1794 I righ t 1795 J it might it migh t not it might not b e as shown it migh t b e in lik e this and if w e had more time w e could go in and �gure it out 1796 K I think it’s pretty close to �fteen p oin t four 1797 I y eah 1798 J y eah 1799 I OK �fteen p oin t four inc hes no w y ou said the to ol er I said eigh teen inches 1800 K (inaudible) 1801 J w ell it’d b e it w ould b e less than �fteen p oint four righ t ’cos 1802 K mm mm 1803 J so this thing 1804 I what? 1805 J if y ou did this 1806 K it migh t b e swung out enough to er get it kind of a triangle 1807 J oh oh oh oh ’cos y ou’re saying a rear facing triangle 1808 K y ou don’t also w an t to ha v e to can tilev er 1809 J if it w en t lik e it w en t back lik e this OK 1810 I it’s probably going to b ecause this thing is gonna b e as long as the frame righ t 1811 J OK so y ou sa y �ft y buc ks 1812 I four inc hes roughly 1813 K y eah 1814 I it’s gonna b e ab out er (inaudible) 1815 K sev en teen 1816 I inc hes so 1817 J so materials wise on this guy w e’v e got thirt y 1818 I plus ?^ 6.2 %V %m%C %/ 52 $N K\J8 47

$K $D$$$F$N 5DO@ !W $K EO$C $F @Z$j=P$5 $l $F $$ $k !# � %V %m%C %/ 37, %V %m%C %/ 49 #2$D$N %V %m%C %/ $K 6& DL$9 $k%- !< %o !< %I $O !" strap,bungee $G $" $k !# %V %m%C %/ 37 $O !" bungee $H $$ $& %- !< %o !< %I $, =P 8= $7 $F $$ $k $, !" $[ $\ %P %C %/%Q%C %/$H %i%C%/ $r 3W $R $b $G N1 $a$k $3 $H $K$D$$ $F$NOCBj $G$"$k !# %V %m%C%/ 49 Cf $NOCBj $O !" 3W $R $b$N ;H$$J} !" bungee $K $D$$ $F !" $J $I J#?t $N FbMF $K$J $C $F$$$k !# 3W $R $b $N OC Bj $, B8:_ $7 $F $$ $k$H$3$H$+$i !" FbMFE* $K N‘;w $7 $F $$ $k %V %m %C %/ $@ $H 8@ $($k !# #2 $D $N %V %m %C %/ $r?M4V $, 6h@Z $C $?J8 >O $H Hf3S $7 $F$_$k $H !" %V %m%C %/ 37 $O !" %? %$ %H%k !V %P %C%/ %Q%C%/ $H%i%C%/ $r 3W $R $b $G N1 $a$k !W $NJ8>O $N8e H> ItJ,$r @Z$j =P $7 $F $$$F !" %V %m%C %/ 49 $O !V 3W $R $b$H !" bungee $r :N MQ$9 $k $3$H$K $9 $k !W $NA0H>ItJ, $r @Z$j=P $7 $F $$ $k !# � %V %m%C %/ 13, %V %m%C %/ 23 #2$D$N %V %m %C %/ $K 6&DL$9$k %-!<%o!< %I $O !" bac kpac k,fron t,bac k $G $" $k !# %V %m%C%/ 13 $N OCBj $O !" %P%C%/ %Q %C%/ $r 8e$m $K$N$;$k;~ $NLdBjE@ $K$D$$$F !# %V %m%C %/ 23 $O %P %C %/%Q%C%/ $r :\ $; $k0L CV $r A0 8e $G Hf3S $7 $F $$ $k ItJ, $G$" $k !# N><T$H$b%P %C %/%Q%C %/ $r :\$; $k;~ $K =P$F $/$k LdBj E@ $K $D$$$F$N OC Bj $J$N$G FbMF E* $KN‘;w $7 $F$$$k $H$$ $($k!# #2 $D $N %V %m %C %/ $r?M 4V $, 6h@Z $C $?J8 >O $HHf 3S $7 $F$_ $k $H !" %V %m%C%/ 13 $O !" %? %$ %H %k !V 8e$m $K :\ $;$k $3$H$r9M $($F%P%C %/ %Q %C %/ $N9= B$ $K$D $$ $F5DO@ !W $H>/ $7 $: $l$? 0LCV $r@Z $j=P $7 $F$$ $F !" %V %m %C %/ 23 $O !V ?2B^ $NB8:_ $K 5$IU$/ !W $H !V A0It $G $O !" %P%i %s %9 !" E>2s $N $?$a$N5w N% !" $R $6 $N 0LCV $, LdBj !W $K EO$C $F @Z$j=P$5 $l $F $$ $k !# %- !<%o!< %I %Y %/ %H %k$+$i N‘;w@- $, 9b$$ $H H=CG $7 $? %V %m%C%/ $N$$$/ $D $+$r <h$j=P $7 $F D4$Y$? 7k2L !" FbMFE* $K N‘ ;w $7 $? %V %m %C %/ $r <h$j =P$;$F $$ $k$3$H $, $o$+ $C$? !# $^$? !" %V %m%C %/ 40 !" %V %m%C %/ 37 $N MM $K 0l$D$N %V %m%C %/ $K N‘;w@- $N9b$$ %V %m%C %/ $, B?$/ B8 :_ $9$k $b $N$b $$$/ $D $+$"$C $? !# 5U $K !" %V %m %C %/ 11 $N MM $K $[$H $s $I N‘;w @- $N$J$$ %V %m%C%/ $bB8:_ $7 $? !# %W %m %H %3%k %G !<%? $O 2? $i$+ 0UL# $G N‘;w@- $r;}$DJ#?t $N OCBj $H !" B> $H N‘;w@- $r$" $^$j;}$?$J$$OCBj $+$i @.$jN)$C$F$$$k $H 9M $($i $l $k !# 48

?^ 6.3 Designers Ampli�er $K $h$k %V %m%C %/ $H %V %m%C %/4V $N 4X78 $N I=<( 6.2 %V %m %C%/ 4V$N4X78 $r 2D;k2= ?^ 6.3 $O !" Designers Ampli�er %7 %9 %F %‘ $K $* $1 $k %V %i%& %8%s %0 5!G= $r MxMQ $7 $F I=<($5 $;$?$b$N $G$" $k !# $3$N %7 %9 %F%‘ $r MxMQ $7 $F !" :#2sF@ $i $l $? 0UL# $"$k %V %m%C %/ $H %V %m%C%/4V $N4X78 $r I=<( $5$;$k !# ?^Cf $N %" %$ %3 %s$, :#2s@Z $j=P $7 $? %V %m%C%/ $N HV9f $r <( $7 $F $$$F !" %" %$ %3 %s 4V $N %j %s %/ $, %V %m%C%/4V $N4X78 $r <( $7 $F$$$k !# %" %$ %3 %s$rA* Br $9 $k $H !" %V %m %C %/ HV 9f $K3:Ev $9 $k J8 >O $, 2h LL >e $KI=<( $5 $l$F $$ $k %&%# %s %I %&$H $7 $F I=<($5 $l $k !# 49

Bh 7 >O 9M;! 7.1 9=B$2= $7 $? 7k2L $K$D $$ $F %W %m %H%3 %k %G !< %? $r9= B$ 2= $7 $F %V %m %C %/ 4V $N 4X 78 $r5a $a $? $b $N $+ $i !" $"$k %V %m %C %/ $K CeL\ $7 $F$= $l$K 4X78 $N?<$$ %V %m%C%/ $NAH $r<h$j=P $7 !" :# 2s9T $J$C $?<B837k2L $K $D$$$F9M;! $r 9T$J $& !# $^ $: !" %V %m %C %/ 52 $N MM $K !" @Z $j=P$5 $l $? %V %m %C %/ $, %? %$ %H %k !V rear sta y $N 9b $5 $K $D$$ $F !W $NFbMF $rI=$9J8>O $N$N0lItJ, $G$" $k>l9g !" $= $N %V %m%C%/ $NJ8>O $@$1 $G$O L@ 3N $J >pJs $, F@ $i $l $J $$ >l9g $, $" $k !# $3$N %V %m %C %/Fb$N J8>O$N$_$G$O !" !V 2? $+ $r ;Y $( $k$?$a$N %5 %$ %: $K $D$$$F !W $^ $G $7 $+ J, $+$i $J $$ !# $7 $+ $7 !" $3$N !V 2? $+ !W $K 4X $7 $F$N>pJs $O !" %V %m %C %/ $r9=@. $9$k It J, $N $N?t 9T A0 $NJ8 >O Cf $K$"$k!# => $C $F !" %V %m%C%/ $+$i $O L@3N $J >pJs $rF@ $i $l$J $$ >l9g !" %V %m%C%/ $NA08e $NJ8>O $^ $G FI $a $P $" $kDxEYL@3N $K$J$k $3$H$b$"$k !# FC $K @Z $j=P$5 $l $k %V %m%C%/ $, >.$5$$>l9g !" $3$N $h $& $J %V %m %C %/ $N3HBg $, I,MW $@$H ;W $o $l $k !# <! $K 4X78 $, ?< $$ $H 7W;;$5 $l $? !" � %V %m%C%/ 38 %? %$ %H %k !V%H%l !< $r ;H $C $F%P%C %/ %Q %C%/ $H <+E><V $r 7k $S IU $1 $k $3$H$K $D$$$F Ds0F !W � %V %m%C %/ 43 %? %$ %H %k !V%H%l !<$N 9=B$ $K $D$$$F !W $N 0lIt � %V %m%C %/ 45 %? %$ %H %k !V%H%l !<$N 9=B$ $K $D$$$F !W $N 0lIt � %V %m%C %/ 47 %? %$ %H %k !V%H%l !<$N >\:Y $K $D$$$F !W $N 0lIt $r 8+$k !# 50

%V %m%C %/ $, 0LCV$9 $kIt J,$N%? %$ %H %k $r 8+$k$H %H%l !<$r MxMQ$9 $k $3$H$K $D$$$F !" %H%l !<;HMQ $NDs0F $+ $i %H %l !<$N>\:Y $J@_7W $K $$$?$k$^ $G$N 0lO" $N@_7W $NN. $l $, FI $_$H $l $k !# %V %m%C %/ $NFbMF $r8DJL $K 8+ $F$_$k $H !" 38 $G$O %H %l !< $K $D$$ $F>\ $7 $/=R $Y $i $l $F$$$k$N $G !" %H %l !< $K 4X$9$k>pJs $r F@ $d$9$$ $, !" B> $N %V %m%C%/ $O %W %m %H %3 %k %G !<%?$N@-<A>e !" $= $3 $@$1 FI $‘ $H $O $C $-$j $H $7 $? >pJs $O F@ $K $/ $$ !# $7 $+ $7 $J $, $i !" 4X78 $, ?<$$ %V %m%C %/ $H $7 $F 38 $N B8:_ $, J, $+ $l $P !" 38 $+$i F@$? %H %l !< $K 4X$9 $k>pJs $r$b $H $K B> $N#3 $D$N %V %m%C%/ $K$D$$ $F$h$jB?$/ $NA0DsCN <1 $r ;} $C $FJ8>O $r FI $‘ $3 $H $,$G $- $k !# $^ $? !" 2D ;k2= $NCJ3, $G$= $l $>$l $N %V %m%C%/ $K HV9f $r$D $1$F$$ $k$N $G !" HV 9f $N<c $$=g $+$i %V %m%C%/ $r D/ $a$k $3$H $K$h$C $F !" $"$k $b$N $K 4X $7 $F$N @_7W$NN. $l$r B* $($d $9 $/ $J$k $H$$$( $k !# <! $K !" � %V %m%C %/ 47 J8>O%? %$ %H %k !V%H%l !<$N >\:Y $K $D$$$F !W $N 0lIt � %V %m%C%/ 38 J8>O %? %$ %H %k !V%H%l !< $r ;H $C $F%P%C %/ %Q %C%/ $H <+E><V $r 7k $S IU $1 $k $3$H $K $D$$$F Ds0F !W � %V %m%C %/ 54 J8>O%? %$ %H %k !V%H%l !<$N%3 %9 %H $K $D$$$F !W � %V %m%C %/ 57 J8>O%? %$ %H %k !V 3W $R $b$N%3 %9 %H $K $D$$$F !W � %V %m%C%/ 37 J8>O%? %$ %H%k !V %P%C%/ %Q %C%/ $r3W $R$b$G%i%C%/ $K 8GDj$9$k !W $N 0lIt $r 8+$k !# %V %m%C %/ 47 $G$O !" %H%l !<$K $D$$$F$N OC Bj $K $N$J$+$G 3W $R $b$K $D$$$F ?( $l $F $$ $kItJ, $, $"$k !# $= $3 $G !" 3W $R $b$N@_7W $K 4X $9$k>p Js $r F@ $h $& $H !" %V %m%C %/ 37 !" 57 $r FI $s$G $_ $k$H !" $= $l $> $l 3W $R $b $N Ds 0F $H 3W $R $b$N%3 %9 %H $K $D$$$F =R$Y$F$$ $k !# 0l J} 47 $H 4X78 $, ?<$$ 38 $H 54 $O !" $= $l $> $l%H%l !<$N Ds 0F $H %H%l !<$N%3 %9 %H $K $D $$$F =R$Y$F $$ $k !# %V %m%C %/HV 9f$N 6a$$ !J %W %m %H %3%k %G !< %? $K $*$$$F 0LCV $, 6a$$ !K 37 $H 38 $O $= $l $>$l Ds0F !" 54 $H 57 $O $= $l $>$l %3 %9 %H $K $D$$$F =R$Y$F$$ $k $3$H$+ $i !" J8>OCf $K 0l$DBg$-$J$N@_7W$NN. $l$, $" $k $H 9M $($i $l $k !# @_7W $N 2aDx $O !" 51

� \ LdBjDs5/ " ! \ Ds0F " ! \ E83+ " ! \ I>2A " ! \ 7hDj " $H $$ $&MW AG $G @.$j N)$C $F$$ $k$H 9M $($i$l $F $$ $k [6] !#K\8&5f$G MQ$$$? %W %m %H %3 %k %G !< %? $K $*$$$F !" 37 ; 38 ! 47 ! 54 ; 57 $, $A$g $& $I @_ 7W $N 2aDx $G$" $k $H $5 $l $k \ LdBjDs5/ ",\ Ds 0F " ! \ E83+ " ! \ I> 2A ",\ 7hDj " $K 3:Ev $9$k $H !" FI $_ $H$k $3 $H $,$G$- $k !# $7 $? $, $C $F !" %W %m %H %3%k %G !<%?A4BN $K$b @_7W $N2aDx $, I= $5 $l $F$$$k $H$$ $& $3 $H$, J, $+ $k !# %W %m %H %3%k %G !<%?Cf $N@_7W<T $NH/OC $rJ,@O $7 $? 7k2L !" @_ 7W<T $NH/OC $D$^ $j;W9M 2aDx $r I= $7 $F$$ $k$b$N $O !" @_7W2aDx $N%b %G %k $=$N$b$N$G$" $k$3 $H $, J, $+ $C$? !# $^ $? :#2s $N<B83 $G $O !" @_ 7W $N:] $K =EMW $@$H 9M $(<j:n6H $G A* $S =P $7 $?%-!<%o!< %I $N =P8=IQEY $r$b $H $K !" %W %m %H %3%k %G !<%? $r 0UL# $N $"$k %V %m%C%/ $K J,3d $7 !" $= $N %V %m %C %/4V $K 4X78$r H/8+ $7 $? !# $=$N 4X78 $, !" @_7W2aDx$r I=$9$3$H $, $" $k$H $9 $k $H !" $= $l $>$l $N @_7W2aDx $G$O%- !<%o!< %I $N =P8= $, B? $/ $J$k $H$b$$$( $k !# @_7W<T $O !" %W %m %H %3%k %G !<%? $+$i 2a5n $N@_7W2] Bj $K BP$9$k@_7W 2aDx $N>pJs $rF@ $k $3$H $G !" $3 $l$+$i @_7W $9$kBP >]J* $K 4X $7 $F 9MN8 $K$$ $l $J $1 $l $P $$ $1$J$$=EMW $J E@ $r M}2r$9$k$3 $H $,$G $- $k $H ;W $o $l $k !# 7.2 %- !< %o !< %I %Y %/ %H %k$r ;H$C$? %V %m %C%/ @Z$j=P $7 $K $D $$ $F %& %# %s %I %&%5 %$ %:$r@_Dj $7 $F$=$N Cf $G =P8= $9$k %-!<%o!< %I ?t $+ $i !" %-!<%o!< %I %Y %/ %H %k$r 7W;;$9$kJ} K! $G $O !" $= $N %V %m%C%/ $@$1$G $O FbMF $, Gv$$ $, 4X78 $N?<$$ %V %m%C%/ $r FI$‘ $3 $H $G$= $l$, 0UL# $"$k $b$N $HM}2r $G$-$k %V %m%C%/ $r$"$kDxEY@Z $j=P $;$?$H 9M $($i $l $k !# $7 $+ $7 !" $= $l$G $b @Z$j=P $;$J $+ $C$? %V %m %C %/ $, $" $k !# $=$N 860x $H $7 $F 9M $($i $l $k $N $O !" ?M4V $, 2qOC $N0UL# $r M}2r $7 $F 2qOC $r 6h@Z $k>l 9g !" $"$k %-!<%o!< %I $, 2?2s=P8= $7 $?$+$h$j$b !" $? $@ 0l2s=P8= $9$k %-!<%o!< %I $N 0U L# $r 9M $($F6h@Z $k >l 9g $,$" $k !" $H$$$& $3 $H $G$"$k!# Nc $( $P !" !V %i %C %/ $NB> $N;H $$F; $r 9M $($k !W $H$$ $& OC Bj $KBP $7 $F%-!< %o!< %I rac k $h$j!" ;H $$J} $NOCBj $K4X $7 $F%-!< %o !< %I put, ip $d%- !<%o!< %I 0J30$NC18l here $J $I $, B??t=P8= $7 $? >l9g $G$" $k !# $3 $& $$ $&Ld Bj $K BP $7 $F BP=h $9$k $?$a $K$O !" $"$kL>;l $K 4X $o$j$N?< $$F0;l $NB8:_ $r 9M $($J$/ $F $O$$ $1$J$$ !# Nc $( $P !" rac k $K$O put $, 4X78 $, ?<$$ $N $G$= $l $>$l$, =P 52

8= $7 $?$i rack $K $D$$$F$N OCBj $G$" $k$H B* $( $k$h $& $K $9$k$J $I $G $" $k !# 7.3 %* %s %H %m %8 !<$N MxMQ $K$D $$ $F %-!< %o !< %I $r%* %s %H%m %8!< $r;H $C $F$^ $H $a $F %V %m %C %/ $KJ,3d $7 $?7k 2L !" %- !< %o !< %I $N =P8= $N;EJ} $K $h$C $F 4V0c $C $F J,3dItJ, $H$5 $l $?$H$3$m $, !" 0U L# $"$k %V %m%C%/ $H $7 $FB* $( $i $l $kMM $K$J $C $?!# $^ $? !" %* %s %H %m %8!< $rMxMQ $9 $k $3 $H $K$h $C $F %V %m %C %/ $H $7 $F B* $( $i $l $kItJ, $N8:>/ $O >/ $J $/;3 $N9b$5 $NDc2< $K$H $I $^$C $? !# 5U $K ?M4V $, :Y $+ $/6h @Z $C $?J8>O $r Bg$^ $+$J 0l$D $N0UL# $rI=$9 %V %m%C%/ $H $7 $F B* $($k$h $& $K $J $C$? !# $7 $+ $7 !" %* %s %H %m %8 !<$rMxMQ $7 $F$b ?7 $? $J %V %m%C%/ $N@Z $j=P $7$, $G $-$J $+$C $? ItJ, $, B8:_$9$k!# Nc $( $P !" !V cost $r 9M $(%A %e!< %V $H%P%C%/ %Q%C%/ $NAG:‘ $K $D$$ $F !W $N It J, $O !" alumin um,w eigh t,tube,backpac k $J $I $N%- !<%o !< %I $, B8 :_$9 $k $, =P8= 2s?t $, >/ $J$$>e !" #3CJ>e $N%* %s %H %m %8 !< $G$O $^ $H$^ $i$J$+$C $? !# ?7 $? $J %V %m%C%/ $H $7 $F J,3d $5 $l $J $+ $C $? !# $^ $? !" >e 5- $N !V %i%C%/ $NB> $N;H$$F; $r9M $( $k !W $N ItJ, $G $b !" %* %s %H %m %8 !<>e$^ $H $^ $i$J$+ $C$? !# :#2s %* %s %H %m %8 !< $NMxMQ $O !" A4 %-!<%o!< %I $K BP $7 $F #3CJ>e $N35G0 $G $^ $H$a$k $h $& $K $7 $? !# $= $& $G $O$J $/!" $"$k>pJs $K BP $7 $F >\ $7 $$ OCBj $N %V %m%C%/ $, M_ $7 $$ $H 9M $( $? ;~ !" $=$N >p Js $K 4X $7 $F$O !" %* %s%H %m%8 !<$r MxMQ $7 $F 2? $i$+ $N 35 G0 $G $^$H$a !" $=$N B> $O%- !<%o !< %I $r $=$N $^$^ MxMQ $7 $F =h M} $r 9T $J $& $3$H$b 9M $($i$l $k !#$^ $? !" tub e $H backpac k $r 6a$$$b $N $H $7 $F %* %s %H %m %8 !<$r 9=C[ $7 $F $* $1 $P >e5-$NNc $G %V %m %C %/ $N@Z$j=P $7 $O 2DG= $G$" $C$? $H ;W $o $l $k !# $$$: $l$K $7 $F$b !" %* %s %H %m %8 !<$NMxMQ $N8z2L $O$=$N 9=B$ $K$h$C $F !" 7h $^$k $H 8@ $( $k !# 7.4 %* %s %H %m %8 !<$N :FMxMQ@- $K$D $$ $F ijk %G !<%? $G fgh %* %s %H %m %8 !<$r E,MQ $7 $? <B837k2L $h$j!" 0J2< $N$3$H $, $$ $( $k !# ijk %G !<%? $G %V %m%C%/ $H $7 $F B* $( $i $l$J$+ $C $?ItJ, $O fgh %* %s %H %m %8 !< !J fgh $N %- !<%o!< %I $K $h $j 9=@. !K $K ijk $N%- !<%o!< %I $, 4^$^ $l $F $$$J$$$3$H $, $=$N 86 0x $H 9M $( $i $l $k !# $7 $? $, $C $F !" F1 $8 2]Bj $NM? $( $i $l $? @_7W $K$* $1 $k%* %s %H %m %8 !<$N:F 53

MxMQ@- $O !" $=$N9=B$ $b=EMW $G$"$k $, E,MQ $5 $;$kJ8>O Cf $K =P8= $9$k %-!<%o!< %I $r $I $l $@$1 4^ $s$G $$ $k $+$N$[ $& $, 1F6A $, Bg$-$$ $H$$$( $k !# %W %m %H %3%k %G !<%?Cf $N$*$h $= 375 � 550 $N HO0O $O !" %V %m%C%/ $N7A>u $, N‘;w $7 $F $$$k $N $G ijk $H fgh $NN><T $K 6&DL $N %-!< %o !< %I $, =P8= $7 $F$$$k $H9M $( $i $l $k!# $= $l 0J9_ $O !" N><T $N %0 %i%U $K JQ2= $, 8= $l$F $$$k !# J8>OFbMF $r$_$k $H 375 � 550 $N HO0O $O%P %C%/ %Q %C%/ $H<+E><V $N<h$j $D $1 J}K! $H $7 $F MM!9 $JDs0F $r9T $J$C $F$$$k $H$3$m $G $"$k !# $= $l 0J9_ $O$= $l $>$l $N 0F $K BP $7 $F$N >\:Y $J @_7W $G$" $k !# F1 $8 @_7W $N %F!< %^ $, M? $($i$l $? ;~ $K !" :G=i $K Ds 0F$5 $l $k @_7W 0F $O ;w $F$$ $k $H$$ $& $3$H $, J, $+ $k !# $= $7 $F !" $=$N8e $O @_7W $9$k %0%k !< %W $K $h$C $F@_7WJ}K! $, 0[ $J$C $F $/$k $H$$ $&0l $D $N @_7W $K 4X$9$k>pJs $r F@$k$3 $H $,$G $-$? !# 7.5 =P8=IQEY $r 4p $K H><+F0E* $K%-!< %o !< %I A*=P $K$D $$ $F =P8=IQ EY $r4p $K H><+F0E* $K%-!<%o!< %I A*=P $7 $? 7k2L !" A4BN E* $K %V %m%C%/ J,3d $O $& $^$/ 9T $+$J$+$C $? !# %-!<%o!< %I %Y %/ %H %k$r MxMQ$9$k:] $K !" @_7W $K$"$^$j4X78 $N $J$$ C18l $K $h$C $F !" @_ 7W $K $*$$ $F=EMW $@$H ;W $o $l $F$$$?C18l $N8z2L $, 8:>/ $9$k $J $I !" 9% $^ $7 $/ $J$$ 7k2L $, =P $? !# $D$^ $j!" %-!<%o!< %I %Y %/ %H%k K! $r MQ$$ $F %W %m %H %3 %k %G !<%? $NFbMF $r B* $($k$? $a $K$O 0UL# $N $"$k %-!<%o!< %I $r A*Br $9$kI, MW $, $" $k $3 $H$, 3N $+$a$i $l $? !# 54

Bh 8 >O 7kO@ $H :#8e $N 2]Bj %W %m %H %3%k %G !<%? $N$h $& $J 9=B$2= $5 $l $F$$$J$$J8>O $r !" $=$NJ8>O $G%-!<%o!< %I $H 9M $( $i $l $k$b $N $r4p $K%-!<%o!< %I %Y %/ %H%k$r MQ $$ $F 0UL# $"$k %V %m%C%/ $K J,3d $7 $? !# $= $N7k 2L F@ $i $l$? %V %m %C %/ 4V $NN‘;w @- $KCeL\ $7 $F 4XO" IU $1$? !# $= $N9= B$ 2= $, !" @_7W $K 4X$9$k5DO@ $NN. $l$r $D $+ $‘0l $D $N<jK! $G$" $k $3 $H$r<( $7 $? !# $^ $? !" %* %s %H %m %8 !< $r MxMQ $9$k $3$H $K$h$C $F %-!<%o!< %I $N$_ $G $O @Z $j=P $; $J $+$C $?0UL# $N $"$k %V %m %C %/ $r @Z$j=P$;$?$3 $H$r =R$Y$? !# $^$? !" %W %m %H %3%k %G !<%? $r 9=B$2= $9$k $3 $H $K $h$C $F !" $= $NCf $K$O @_7W2aDx $N%b %G %k$H$5 $l $k $b $N $r$= $N $^ $^ 4^ $s $G$$$k $H$$$& $3 $H $r3N $+$a$k $3 $H $,$G$- $?!# !X <+ E><V $K%P%C%/ %Q %C%/ $r<h$j$D $1 $k $? $a$NItIJ $N@_7W !Y $H$$ $& %F!<%^ $K BP $7 $F$b$= $l$, Ev$F $O $^$k$3 $H$r <( $7 $? !# 0J>e $h$j!" :#2sDs 0F $7 $?%7 %9 %F%‘ $O !" @_7W $K $* $1 $k2qOCJ8 $N$h $& $J 5DO@ $K N. $l $, $" $kJ8>O $K BP $7 $F M-8z $G$" $k $H$$$( $k !# 0UL#$"$k %V %m %C %/ $K J, 3d$9$k $K$O !" %-!<%o !< %I $N A*Br $, =EMW $G $" $k$H =R$Y$? !# $7 $+ $7 !" %-!<%o!< %I $N A*Br $O ;~4V $H O+NO $r $+$1$F 9T $J $& I,MW $,$" $k !# $= $3 $G !" C1 8l$N >pJsNL$r 7W;;$9$k$3$H$G <+F0E* $K =EMW $J C1 8l $r Cj=P$9 $k<jK! [5] $r E,1~$9$k $3$H$J $I $, 9M $($i $l $k !# 55

<U<- <g ;X F3 65 41 $G $"$k @> ED K- L@ 65 <x $K $O !" K\ 8& 5f $r9T$& 5! 2q $rM? $( $F2< $5 $$ $^ $7 $? !# $^ $? !" 8& 5f $r9T$& $K$" $? $C $F $O !" 8& 5f Fb MF $N $_ $J $i $: !" 8& 5f BV EY $d8& 5f @8 3h $NLL $K $* $$ $F$bHs >o $KM-1W $J=u 8@ $r?tB? $/ $$ $? $@$-$^ $7 $? !# $3 $3 $K ?<$/ 46 <U $$ $? $7 $^ $9 !# >> K\ M5 <# 65 <x $K $O !" $*K; $7 $$Cf !" K\ 8& 5f $NI{;X F3 65 41 $H $J $C $F $$ $? $@$-$^ $7 $? !# $3$3$K ?< $/46<U $$$? $7 $^$9!# IpED1Q L@=u 65<x $K$O !" K\ 8&5f $N8&5fJ} ?K $d8&5fFbMF $J $I $K 4X$9$kM- 1W $J=u8@ $r ?tB?$/ $$$? $@$- $^ $7 $? !# $^ $? !" >o $K 8&5f $, CY $l $, $A $J I.<T $K BP $7 $F !" >o $K <8S#7c Ne $7 $F 2<$5$$$^ $7 $? !# $3$3 $K ?< $/46<U $$$? $7 $^$9!# BtEDFF ;K=u <j ( 8=:_ !" 5~ ETBg3X 7W;; 5! %; %s %?!<=u65<x ) !" >e LnFX ;V=u <j !" 5WJF =P =u<j $K$O !" 8& 5f2q $J $I $r DL $8 $F 5.=E $J0U8+ $r$$$? $@ $-$^ $7 $? !# $3$3 $K ?<$/46<U $$ $? $7 $^$9!# CNG=>pJs =hM}3X 9V:B $N$_ $J$5 $s$K$O !" 8&5f@8 3h $r Aw$k $K$"$?$j !" MM!9 $J LL $+$i $N 6(NO $r$$$? $@ $-$^ $7 $?$3$H$r46<U$$ $? $7 $^$9 !# K\9V :BGn;N 8e4| 2]Dx $NBk9g4p9T $5 $s$K$O !" K\8& 5f $NFbMF $K 4X$9$kM-1W $J =u8@ $r?tB?$/ $$ $? $@ $-$^ $7 $?$3 $H$r 46<U $$$? $7 $^$9!# K\9V:BGn ;N8e4| 2]Dx $N 4dD^F;>< $5 $s !" A0ED@2 H~ $5 $s$K $O !" O@J8:n @. $K $*$$$FM-1W$J=u8@ $r$$$?$@$- $^ $7 $?$3$H$r 46<U$$$? $7 $^$9!# >.I[;\ J8Be Hk=q $K$O !" ;v L3<j B3 $- $NLL $G 6(NO $7 $F 2< $5$$$^ $7 $?$3 $H$r 46<U $$ $? $7 $^$9!# 56

;29MJ88% [1] G.Salton and M.J.McGill. Intr o duction to Mo dern Information R etrieval. MacGrew-Hill, 1983. [2] Marti A. Hearst. T exttiling:segmen ting text in to m ulti-paragraph subtopic passages. In Asso ciation for Computational Linguistics , pp. 33{64, 1997. [3] Bk9g 4p9T , Ip ED1QL@ , @> EDK- L@ . 6(D4 @_7W :n6H $r <B8=$9 $k$?$a$N @_7W <T;Y 1g4D 6- . EE;R>pJsDL?.3X2qO@J8;o , 1998. [4] Henri Christiaans Nigel Cross and Kees Dorst. A nalysing Design A ctivity . 1995. [5] 9uED D>;V , Bg ?y1Q0l , 4dD^F; >< , Ip ED1QL@ , @>EDK- L@ . %M %C %H %o!< %/ $N >pJs $r Mx MQ $7 $? 35G03MF@ ;Y1g . ?M9)CNG= 3X2q A49q Bg2q !J Bh 11 2s !K O@J8 ;o , pp. 555{558, 1997. [6] IpED 1QL@ , IZ;3 E/CK , 5H@n 90 G7 . CNE* CAD $N3+H/ $N $?$a $N@_7W 2a Dx $NJ,@O $HO@ M} $K $h$k 7A<02= . @:L)9)3X2q;o , pp. 57(6):1047{1052, 1991. [7] T.R.Grub er. On tolingua: A mec hanism to supp ort p ortable ontologies. T ec h- nical Rep ort 91-66, Kno wledge Systems Lab oratot y Stanford Univ ersit y , 1992. 57