



























































































































































































































































































































































































































































































































































































































































































































































































































































3120 cheq%=FALSE

3130 bias=bjias+IinciSF=bias

3140 BU2Y=BU2%+1

3150 IF BUZYi=delyZ THEN BUZ¥%=0:VDUS:MOVE 100,750:VDU 9,127:VBU4:opratei=FALS
E:cheqi=TRUE

3190 ENDPROC

3300 DEF FNamp {(val%):LOCAL amp:amp={(valZ-48}*%*afac:PROCshowit (amp):=amp
3400 DEF PROCturn{val’,amp,dely):LOCAL Nbias

3410 drn¥%=0 .

3420 IF val%=7& THEN drn%=-1 ELSE IF val¥=B2 THEN drn%si

3430 Nbias=amp*drnZ: Inc=FNinc{Nbias,bias,dely%)

3440 ctheck%=FALSE: NNZ=0: oprate’=TRUE: PROCarrer

3490 ENDPROC

35900 DEF PROCshowit (val) .

3320 VDUS: MOVE 100,800:VDU 9,9,9,%,127,127,127,127:PRINT val:vDuU4

3950 ENDPROC

3535 DEF PROCarrer

3540 VYDUS:MOVE 100,730:PRINT"*":VDU &

3970 YYZ=INT {TT»GF2%)

3575 IF valZ%=7& THEN XX%Z=800:arr%=240 ELSE XXX=5B0:arri=241

3580 VDUS: MOVE XX%,YYZ:PRINT CHRS$(arr?i):yDU4

3520 ENDPROC

3400 DEF FMinc (Nbias,bias,dely%):i={Nbias-bias)/dely%

3610 inc=(Nbias-bias) /del yZ:PRINT inc*100:PRINT Nbias:PRINT bias:PRINT
4000 DEF FNforce{angle):LOCAL Ll ,sgn,val:sgn=SGN{angle):val=ABS(anglea)
4010 IF angle=0 THEN LL=0 ELSE LlL=(val*Ffac)¥sgn

4020 =LL

4100 DEF FNhozdot (force):LOCAL 1

4110 I={HIo*COS (VA) Y+ (FIo*SIN(ABS (VA)) ) : =force+*WbBl/1

4200 DEF FNdl (vel yaccl):=(vel#Ti)+{accl*T2)

4300 DEF FNvel {(vel ,accl):i=vel+{accl#Ti)

4400 DEF FNweight (VA) : =WT*SIN{VA) #WIg

4500 DEF FNpetal (VA,FF):=FF+CO8(ABS (VA) ) AFIg*—1

4500 DEF FNfwdot (SF,F1,VA,Tl  w,Sw)

4610 ={({PCxw)+{SFxbar)+(F1%T1)+{(WT1%SIN(VA)*T1%—-1)) /Fwio

4700 DEF FNturni (force):=ATN((force*Ti)/MDM)

4800 DEF FNhcirci{angle):=angle»WBl

4900 DEF FNturnwi{angle):=angle/Ti

A49GF  REM 533 23630 3 23 96 3 76 36 33090 306 3036 2656 26 20963 3096 3 36 96 9690 ¥

4000 DEF PROCrun:LDCAL HwDOT,VwDDT,Sdot,RAi,HAL,VAi,SAi,Roti,VSDOT,S85dot
46020 Fi=FNforce (DEG(L1)):F2=FNfarce (DEG(L2})) :FF=F1+F2

6030 HwDOT=FNhozdaot (F1-F2) : VwDOT=FNweight (VA) +FNpetal (VA,FF}

6035 Sdot=FNfwdot (SF,F1,VA,Tri ,Vw,Sw)

4060 RAi=FNturni (FF) : HAi =FNd1 (Hw,HwDOT) : VALi=FNdl (Vw,YwDOT) : SAi =FNd1 (Sw,Sdot}
&070 RA=RA+RAi : HA=HA+HAiL : VA=VA+VAIL : SA=5A+5A1

&080 Roti=(FNhcirc (HAi) /51 ) :L2=HA— (RA-Roti) : L1=5A~ (RA+Roti)

&£090 Rw=FNturnw (RAi) ;s Hn=FNvel (Hw,HWDOT) : Vw=FNvel {(Vw,VnWD0T) : Sw=FNvel (Sw,Sdot)
6100 Trl=FNtrail (RSA,VA): TT=TT+Ti

6120 BA=B3: B3=B2: B2=B1:B1=VwDOT



6125 C&=CS:C5=C4:C4=C3:C3=C2:C2=Cl:C1=Sdot
6130  VSDOT=(B1+B2+B3+B4) /4: PROCcontrol (VSDOT)

6135  SSdot=(C1+C2+C3+C4) /4

4140  RSA=SA-HA:SPY1=VwDOT: SPY2=VSDOT: SPY3=8dat

6190  PROCdra#ft (DEB (VA) ,DEG (RSA) ,DEG(VSDOT) ,DEG (SEdat ) ,DEG (VW) , TT)
&200 ENDPROC

STFF REM® 33235 3926 3030365 30 3 56 %

7500 DEF PROCdraft(D(1),D(2),D(3),D(4),D(5) ,TTY1LOCAL XX%,YYL:YYL=INT{TT#GF2%)
7510 FOR M=1 TO 5 -

7515 XXZ=(CH(M, 1) —(D{M) *F {M)})

7520 MOVE CH{M,2)},CH(M,3) :DRAW XX%,YY%:CH(M,2)=XX%:CH(M,3)=YYZINEXT
7530  IF INT(TT)>TS THEN VDU S:MOVE O,YYZ:PRINT INT(TT):VDU 4:TS=TT
7590 ENDPROC

FFDD RENM®SRE W335 5 7595 965606 363 36 300 3636 06 96

8200 DEF FNtrail (S8A,VA):LOCAL b,SD,SW,CD,CH,Theta,GA,LA: SNXL=0

B205  SNZ%=SGN(VA) ¥SGN (SA) : SA=ABS (SA) : VA=ABE (VA) #SN%

B206 IF SA=0 THEN SA=.00001

8210  SD=ATM(TAN(SA) *SIN(HL)) : CD=COS (SD) : CH=COS (HL) : SW=ACS (CD*CH)
8230 b=RPZ*COS (ACS ( (CH— (CD*COS (SW) ) ) / {SIN(SD) *SIN(SW)) )

8240  Theta={(R90+(VA+SD) ) :GA=ATN( b/ (RPZ%—~1*TAN (Theta)))

8260 CA=EA-EW:=( (RPL#SIN(CA) ) +Ld) /mm



REM#& 345 5 256553 536 B34 K-8 34683034 K5
REM BICYCLE CONTROL DESTAB
REMI W3 3636 2 35 3 -0 5003 363 I M K
TF=0
VDU 23,240,24,48,%6,255,255,95,48,24
vbu 23,241,24,12,6,255,255,4,12,24
DIM toggZ(2):PIM opX{2):DIM BUX(2Y1DIM Inc{2):DIM SF(2):DIM bias(2)
DIM CH(S5,3):DIM DI(S)1DIM I(25):6F2%4=0%: mm=304,8:VV=0:1agi=2Z%
RIM F(S) :F(1)=L%/100:F (2)=MAL/100:F (3)=NL/100: F {4)=0L/100: F (5)=F%/100

F1=0PENIN"DIMS" : INPUTLF1 ,5tart,int:CLOSEEF1:CH(1,1)=start
CH{Z2,1)=CH{1,1)+int:CH(3,1)=CH{2,1)+int:CH(4,1)=CH(3,1)+int:CH(5,1)=CH (4,1

Bu=0: AL=0:; RSA=0: gate=FALSE
Drall=0:0roll=0:Dturn=0:rall=0:T5=0:g=32:RF0=RAD{(F0)

Ld=0:RP%=0: HL=0

FZ=0OPENIN"VALS": INPUTEF2,7i,S51,52,NR,CD, Wi, Mass,WB,HG,WT ,Wlo,FIo,HIo,LIO,

Fulo,trl,Wradl,bar,rake: CLOSEEF2

140
190
200
210
230
310
500
510
520
600
610
979
1000
1010
1030
1500
1530
1540
1550
1530
2499
2500
2350
2560
234635
2570
2575
2580
2520
2610
2620

Ld=trl#*mm: RP%=Wradl#mm: H.=RAD (rake)
Preclo=Fuwlo#2:Wldiam=Wradl*2:PC=Preclo*VVixPI*2/(PI*Wldiam)
B1=0:B2=0:B3=0:1B4=0:C1=0:C2=0: C3=0:C4=02C3=0:C4=0
HA=0:5A=0:VA=0: RA=01L1=0: L2=0: F1=0: F2=0: FF=01 Hw=0: HWDOT=02 Vw=0: VWDOT=0
Rw=0:SRw=01WTg=01FTg=0:5F=0: Tr1=01Sw=0:5PY1=0: SPY2=01 5PY3=0
MOM=Mass*VVWi{:5i=VW¥*Ti:1REM Flo=WIo:REM Both big
Ffac=(YVi~1.8)%CD: T2=0.5%(Ti~2}:FIg=HG/FIotWIg=HG/WIo
LFTo=LIo+FIo:WBF=WB#FIo: HGL=HE#M_I1os WEGL=WBF /HGL
WTi=WT/2:WB1=WB/2: WB2=(WB1"2) : CAC=Mass¥* (VVi~2) :HIb=WB1/HIo
oprate’=FALSE: togqgZ (1)=TRUE: togg% (2)=TRUE: NN%=0z prvRw=0
drn%=0: 0drn%=0:del yA=30: amp=0;: afac=. 000: way£=0:;Tm=0
REM 83 36936 5 36 3030 36309030 2636 3 20 309696 300636 36 36 30 7600 3696 J6 30 36 26 3 36 36 30 30 30 2 6
REM Main
graph=TRUE: TT=0
VA=RAD (NR)
REPEAT PROCrun
NMZ=INKEY (1)
UNTIL MNMZ=90 OR NN¥%=83
IF NN%=B3 THEN ®*PRINT
END
RE M6 3465506 36 96363020 36303606 306 36 36 06 36 90 96 36 36 2
DEF PROCcontrol {(accl,velon):L.OCAL acfac,velfac
acfac=(accl#51)z:velfac={velo*52) .
1(25)=1(24): 1(24)=1(23) s T{(2N =1 (22 : I(2Z2)=1(21) 1 I (21)=T(20): 1 (Z20) =1 (1)
(I =T{18): 1{18)=1{17}: 1 C17)¥=1(16): I {1&)=1 (151 1 {15 =1 {14 : 1 (14}=1{13)
I =112): T U =1(11: T UDN=1 (1P LN =1 I {N=T(BR) : 1{BI=T(7} -
I(7)=1(H): J(6)=1(9):1{5)=T1(4)s1(4)=1(3}
HI=1(2)21(2)y=T(1):1(t)=acfac+velfaciREM +(VA/10)
REM GOTO 2620
IF Tm>Q0 THEN Tm=Tm—-! ELSE PROCthresh
IF toggZ(1) THEN IF NN¥%>0 THEN PROCcheck



2640 IF op%(1) THEN PROCoprate(dely%,1)

2680 REM IF op¥%t(l) THEN SF=SF{(1) ELSE SF=I(lag¥)

2700 SF=1{lag¥)+SF (1)

2790 ENDPROC

2957 REMIERH T3 503903 526536 330200 0 % 6 -

3000 DEF PROCcheck .

3010 IF NN%<{7& THEN amp=FNamp (NN%) ELSE PROCturn (NNZ,amp,delyZ,1)
3030 NNZ=0

3050 ENDPROC

3100 DEF PROCoprate{(delyZ,tp#)

3120 togg¥(tpi)=FALSE

3130 bias(tpX)=biag (tpA)+Inc{tpi):SF{tpi)=bias(tpi)

3140 BU%L (tpX)=BUL{tp¥) +1

3145 IF BUZ(tpi)=(delyZ/2} THEN Inc{tpX)=Inc(tpi)#*-i
2150 IF BUL{tpXL)=dely”Z THEN PROChucket

3190 ENDPROC

3200 DEF PROCbucket :

3210 BU% (tp%) =0: op% (tp%)=FALSE: toggZ (tpXL}=TRUE

3220 VDUS:MOVE 100,750:VDU 9,127:VDU4

3250 ENDPROC

3300 DEF FNamp{vali):LOCAL amp:amp={(valZ-48)

3310 PROCshowit{(amp)}

3320 =amp#*afac

3400 DEF PROCturn{valZ,amp,delyi,tpi):LOCAL Nbias,wayi,arr’
3420 IF wval¥%=76 THEN wayZX=-1 ELSE IF vali=82 THEN wayi=1
3430 Nbias=amp*way%: Inc{1)=FNinc (Nbias ,delyi)

3440 toggX (tpX) =FALSE:NN¥%=0:a0p¥% (1)=TRUE

3450 VDUS: MOVE 100,750:PRINT"*":VDU 4

34560 YYL=INT (TT#GF2¥)

- 3445 IF val¥=7& THEN XX%=B00:arr’%=240 ELSE XX%4=580:arr¥%=241
3470 VDUS: MOVE XXX,YYX:PRINT CHR#(arri):vDUA

3490 ENDPROC

3500 DEF PROCthresh:LOCAL roll,poke¥:pokei=1é

I510 roll=DEG(VA): IF ABS{roll)>i.46 THEN PROCpulse{pokei,SBN{(roll))
3590 ENDPROC

3500 DEF PROCpul se(val ,drni)

35610 IF drnX=-1 THEN NNZ=7&6 ELSE IF drni=1 THEN NNX=B2
3620 amp=FNamp {val +48) : Tm=100

3490 ENDPROC

3850 DEF FNinc(Nbias,delyil):={Nbias)/(dely’l/2)

4000 DEF FMforcef{angle):L0OCAL LL,sgn,val:sgn=5GN{angle):val=ABS{(angla)
4010 IF angle=0 THEN LL=0 ELSE LL=(val*Ffac)*sgn

4020 =LL

4100 DEF FNhozdot (force):LO0CAL 1

4110 I=(HIo*COS(VA) ) +(FIo*SIN(ABS (VA)) ) :=farce*WBl1/1

4200 DEF FNdl (vel ;accl)i=(vel*Ti)+{(accl»T2?

4300 DEF FNvel (vel yaccl)i:=vel+(accl+*Ti)

4400 DEF FNweight (VA) :=WT*S5IN{VA)x2WIg



4500
4400
4610
4700
4800
4900
4999
4000
£020
6030
5035
8060
6070
6080
4090
6100
6120
6125
6130
6135
6140
6190
4200
6999
7500
7510
7515
7520
7530
7590
7999
8500
8520
8590
BA00
8700
8710
8720

DEF FNpetal (VA,FF):=FF%COS (ABS(VA) )*FIg*—1
DEF FNfwdot (SF)
={ (SFxbar)) /Fulo
DEF FNturni (force):=ATN({(force#Ti) /MOM)
DEF FNhcirctangle) t=angle*Wybl
DEF FNturnw(angle):=angle/Ti
REM 9636 3046 3636 2636 3636 3696 30 36 30 36 363636 4630 96 30 96 36 3696 36 36 3 30 36 9.0 3 30 3¢
DEF PROCrun:LOEAL HwWDOT ,VwDOT ,Sdot ,RAi ,HAi ,VAi ,5A1 ,Roti ,¥YEDOT,SSdot
Fi1=FNforce{DEG({L1)):F2=FNforce (DEG(|l.2)}:FF=F1+F2
HwDOT=FNhozdot {(F1-F2) : VwDOT=FNweight {VA} +tFNpetal (VA ,FF)
Sdot=FNfwdat (S5F)
RAi=FNturni (FF) : HAi =FNd1 (Hw ,HwDOT) : VAi =FNd1 (Vw,VwDOT) : SAi=FNd1 (Sw,Sdot)
RA=RA+RAi 1t HA=HA+HAL : VA=VA+VAL : SA=SA+SAL
Roti=(FNhcirc (HAi) /51):L2=HA- {RA-Roti) :L1=8A- (RA+Roti)
Rw=FNturnw (RAi } : Hw=FNvel (Hw,HwDOT) 1 Vw=FNvel (Vw,YwDOT} : Sw=FNvel {Sw, Sdot)
TT=YT+Ti:REMTrl=Fitrail (RSA,VA)
Ba=B3: B3=B2: B2=R1: Bl=YwDOT
Ca=C5:C5=C4:CA4=C3:C3=C2:C2=C1:C1=Bdot
VSDOT=(B1+B2+83+B4}) /4: PROCcantral {YwDOT ,VW)
S8dat=(C1+C2+C3+C4) /4
REA=SA-HA: SPY1=VwDOT: SPY2=VSDOT: SPY3=Sdot
PROCdraft (DEG (VA) ,DEG (RSA) , DEG (VYSDOT) , DEG (58dot ) ,DEG (VW) ,TT}
ENDPROC
R M 29630 3600 36 96 3 2
DEF PROCAraft(D(1),D(2),D(3),D{4),D(S5) ,TT):LOCAL XX¥%,YYXL:YYL=INT (TT*GF2¥L)
FOR M=1 TO S
XXZ=(CH{M, 1) - (D (M) #F (M) )}
MOVE EH{M,2) ,CH{M,3) :DRAW XXX,YYZLiCH(M,2)=XXX:CH(M,3) a¥YLsNEXT
IF INT(TT)>TS THEN YDU S:MOVE O,YYX:PRINT INT(TT):V¥DU 4:TS=TT
ENDPROC
REM #3556 75 5 35 2306 5556 635K 3 3 4 %
DEF PROCtitle
PRINT; TAB(3) ; DT#; "Speed= "FNmph (W¥X)}" mph ,S51 "S51* 52 "52
ENDPROC
DEF FNmph (fps) :=(fps/B88) %40
DEF PROCshawit (val)
VDUS:MOVE 100,800:VDU 2,9,127,127:PRINT val:VDU4
ENDFROC



10 REM# 3334696 6 3 96 363030 3 3 36 30 20 36 38 460 36 36 36 96 3008 36 3600 26 36 336 36 9
20 REM FINDING MOMENTS OF INERTIA
30 REMAE %55 3308369 10303963 6 7636 T4 96 3030 30 350362036 9696 36 96 6 6 20303
S0 NN=246:N2=5:DIM NM#(NN):DIM NB(NN):DIM DM# (NN)1DIM DT#(N2):DIM DT (N2)
0 @4=%20307:1satis=0;DT¥=""
100 WB=0:Wradl=0:Wrad2=0:bjikea=0:bikeb=0:rake=0z1trl=0¢Bbmas=0: Fimas=0
110 Bgravi=0:Bgrav3=0:Bgrav2=0:Bgrav4=0:Mht=0:Mrad=0:Mmag=0:Mgravi=0
120 Mgrav3=0:Mgrav2=0:Mgrav4=0: mass=0: WT=0:HE=01LG=0: bar=0:barmas=0 -
1346 Fwfac=1.4144:REM Convert to solid disc equivalent
150 Wlo=0Q:REM Vert moments about Ground contact point
150 FIo=0:REM Vert moments about C of G
170 HIo=0:REM Hoz moments about C of G
180 LIo=0:REM Hoz moments about rear wheel
190 g=32:REM Gravity
199 REMB 253955 30300 08 30030 3008 20963026 3690 3 36 396 30 3000 26 3006 36 30 30 3 9 36 3096 %
200 REM Main
210 CLS
220 PROCnames:PROCnumbs_in:PROCallaocate
400 PROCmoments:DT (5)=FNfwheel (Wradl ,Fwfac,FWmas,bar,barmas) :REM Fwlo
800 PROCfinal:PROCshow: IF satis THEN PROCfile
700 MODE 3:END
TP REMH# % 353 335 39 33730303 30 36 30636 3 3 06 330 36 3 36 030 36 36 96 349636 3 MM X2 2 2
1000 DEF PROCmoments
1010 LOCAL Mmom, Bmom
1040 REM Vert
1050 Mmom=Mmas#* ({{Mrad~2)/4}+{ (Mht~2) /12)} ) :Bmom=Bmas* (bikea"~2) /12
1055 REM about road contact pt.
1070 DT (1)=FNmoms (Mgravl,Bgrav!):REM WIo
1080 REM VYert about CG
1090 DT (2)=FNmaoms (Mgrav2,Bgrav2):REM Fln
1100 REM Hoz - )
1110 Mmom=Mmas#* (Mrad™2)/2:Bmom=Bmas#* (bikab~2) 712
1115 REM about CG
1120 DT{(3)=FNmoms (Mgrav4,Bgrav4}:REM Hlo
1125 REM about rear wheel
1130 DT (4)=FNmoms (Mgrav3,Bgrav3):REM LIo
1140 ENDPROC
1150 DEF FNmoms{man,bike):=(Mmom+ (Mmas#* {man~2)) }+ (Emom+ (Bmas# (bika*2)))
1200 DEF FNfwheel (rad,fac,Wmas,bar,barmas):L0CAL Grad,Wmom,Bmom
1210 Bmom=barmas#* (bar~2) /12
1220 @rad=rad*fac: Umom=(Umas*(Rrad~2) /4)
1230 =Wmom+Bmom
2000 DEF PROCnames
2010 DATA "Wheel Base®,"Front Wheel Rad","Rear Wheel Rad","Effect. Ht®
2020 DATA "Effect. Lgth',"rake”,"trl","Bike mass","FWmass","Bgravi","Bgravi","B
grav2","Bgrava"
2030 DATA "Man Ht","Man Rad","Man Mas=s","Mgravi","Mgrav3","Mgrav2","Mgrava"
2040 DATA "Comb Mass',"Comb WT","Comb Grav Ht","Comb Grav Lgth","Bar eff.lngth”
,"Bar mass" .
2050 DATA “fr","ft", "ft", "fE","fL", "degs", "Ft", "slugs" , "slugs", " FL", " FE", FE"




2060
2070
20790
2095
2100
2150
3000
3010
3090
3500
3510
3520
3530
3570
6100
&200
6300
4500
6310
&£520
4530
4540
&560
&390
&&00
&b620
6630
8670
7000
7010
7020
7030
7040
7050
7090

DATA "“ft" ' "fi‘."‘ nggn ,"51“95“ ,."'Ft“ ' "'Ft".l nggo S FE"
DATA "Slugﬁu N "1hs" ' ngEn ' negn . HEEN ' "51“95"
DATA "Vert about road. Wlo","Vert ahout C5. Flo","Hoz. about CG. HIo"
DATA "Hoz. about rear wheel. LIo","Front wheel Assy. Fwlo"
PROCnames_in:PROCdims_in:PROCans_in
ENDPROC
DEF PROCFfinal:LOCAL M

PRINT TAB(0,5):FOR M=1 TO NZ2:PRINT TAB(40); DT$(M)3;TAB{(7Q) ;DT (M) :NEXT
ENDPROC ‘
DEF PROCFfile:LOCAL M

F2=0PENOUT "“NEWBIK":PRINTEF2,DT$

FOR M=1 TO NN:PRINTEF2,NB{(M):NEXT M
FOR M=1 TO N2:PRINTEF2,DT (M):NEXT M:CLOSEELF2

ENDPROC
DEF PROCnames_in:FOR M=1 TO NN:READ NM#&{(M):NEXT M: ENDPROC
DEF PROCdims_in:FOR M=1 TO NN:READ DM${(M):NEXT M:ENDFROC
DEF PROCans_in:FOR M=1 TD N2:READ DT#(M):NEXT M: ENDPROC
DEF PROCshow

PRINT TAB{(43,1); "Moments of Inertia for "DT#%

PRINT TAB(43,2);"—— =":PRINT TAB( 0,0)

FOR M=1 TO NN:PRINT NM$(M);TAB(17)3NB(M);TAB(27) ;DM$ (M) : NEXT

PRINT TAB(40,15);"Is this OK to file? y/n  “;:Y$=GET#

IF Y#="Y" DOR Y$="y" THEN satis=1 ELSE satis=0
ENDPROC
DEF PRGCNumbs_in:LOCAL M

F1=0PENIN "TRANS": INPUTEF1,DT$

FOR M=1 TO NNz INPUTEF1,NB(M):NEXT M:CLOSEEF1

ENDPROC

DEF PROCallacate: WB=NB(1):Wradl=NB(2):Wrad2=NB{3)
bikea=NE(4):bikeb=NB{(3) :rake=RAD(NB{&)) :tr1=NB({7): Bmas=NB (8)
Fimas=NB (?}:Bgravi=NB{10) :Bgrav3=NB{11):Bgrav2=NB(12) :Bgrav4=NB (13}
Mht=NB(14) :Mrad=NB(13) :Mmas=NB({1&)}:Mgravi=NB(17) ::Mgravi=NB(18)
Mgrav2=NB(19) :Mgrav4=NB(20) 1mass=NB (21) :WT=NB (22} : HB=NB (23} : LG=NB {24)
bar=NB(23) :barmas=NB{2&)

ENDPROC
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Run 2&4. Roll and Bar angles
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Run 30. Roll and Bar angles
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Run -31. Roll and Bar angles
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Run 32. Roll and Bar angles
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Run 34. Roll and Bar angles
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Run 33. Roll and Bar angles
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Run 36. Roll and Bar angl es




Run #o 25 Roll and Bar {dark line) fingle

Y

AN 2 AN

AN . / \
o Y— /f =7 - o ]
Ny \/ ./, 7
M N i{ \ngcbﬁhqgf“tg/f e
Iilllllllllllllfll|||!|'||||l|||||l||'1||
209 380 498 580

Run Ho 25 Roll and Bar (dark line) Velocity

SEEEEREEREEEE R R R R R
208 198 490 589

Run Ho 25 Roll and Bar (dark line) Rccln
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288 389 440 1.1}

Run Ho 25 Roll and Bar (dark line} Jerk
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Run Ro 26 Roll and Bar (dark line) Angle

AN P 7NN
AP N

SEEEEEEEEEEEEEE RN R R R RN EERRERER
208 208 409 598

Run Ho 26 Roll and Bar (dark line) Velocity -
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280 398 428 508

\ Run Mo 26 Roll and Bar (dark line) fccin
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288 310 400 508

Run Ho 26 Roll and Bar {dark line) Jerk
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Run Ho 27 Roll and Bar (dark line) Angle

ey
T

~

288 _ 308 480 588
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288 308 4188 588

Run Ho 27 Roll and Bar {dark line) Aceln

1 288 3ne 488 aeg

280 169 408 589




Run Ho 28 Roll and Bar (dark line) Angle
Py,
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SEEREEEEREEEEEEEE R RN E R EER R EE RN RN
288 399 40 598

Run No 28 Roll and Bar (dark line) Ueloeity

SEEEEEREEEEEE R R RN R R AR
289 LT ] I 199 588

Run No 28 Roll and Bar (dark line} Accln
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H{ Run Ho 28 Roll and Bar (dark line) Jerk
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Run Ho 23 Roll and Bar (dark line) fAngle
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- 208 388 488 589

Run Ho 29 Roll and Bar {(dark line) Velocily

SEREREEREEEEEE R EERE R RN R EERERRRE R
288 388 L]}) 5080

Run Ho 29 Roll and Bar (dark line) Accln

268 388 LLL] a8’

Run Ho 29 Roll and Bar (dark line) Jerk

SEEEEEEEEEEEEEE R R RN I RN EER R
288 308 4188 308



Run Ho 38 Roll and Bar {(dark line) Angle

Pt N N
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208 298 498 598

Run Ho 38 Roll and Bar {dark line) Uelocity

lIIlIlIIIlllIIIIIIllllllllllllll[lllIlll
208 388 490 508

Run Mo 38 Roll and Bar (dark line) Rccln
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ﬂ Run Mo 38 Roll and Bar (dark line)} Jerk

f\g@ﬁ\ wv Lﬁ%ﬁﬁ%ﬂ%ﬁﬂ\

IIIIIIlIIlIIlIIII!|II||II!II|1II|IIIII|

NS L~ ION




Fun Ho 31 Roll and Bar {dark line) fingle
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284 EL 408 Je8

Run Ho 31 Roll and Bar {dark line) Velocity

I T T T I ll (I T O O II [ I I O I‘ [ T SO N I B ll
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Run Ho 31 Roll and Bar (dark line) ficcln

AEEEEEEEESEEEE R EE R RN RN RN
289 3609 408 588

Run Ho 31 Roll and Bar {(dark line) Jerk
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Run Ko 32 Rell and Bar (dark line) fAngle
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YEEEREEEEREEEREEREEE RN RN EERE RN
288 308 408 588

Run Ho 32 Rell and Bar (dark line) Uelocity
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268 388 488 ape

Run He 32 Roll and Bar (dark line} flceln

[ T T O I ll {1 L I I I IE [ T O T A It R I A !i
208 kL1 468 189

Run Ho 32 Roll and Bar (dark line) Jerk
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Run Ko 33 Roll and Bar (dark line) Angle

Wwﬁwﬁ‘m
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268

Run Mo 33 Roll and Bar (dark line) Velocity

SEEREEREEEERER R EEE R R R R EE R EERER
288 188 480 589
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Run Ko 34 Roll and Bar (dark line) fingle

B e VN

SEEREEREEEEEEEREERE AN ERERRERE ERREREREER
288 308 488 588

Run Ho 34 Roll and Bar (dark line) Uelocity

SEEREEEEEEEREEER R R R EE EEEREREERR
288 368 489 588

Run Ho 34 Roll and Bar (dark line} Accln
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Run Ko 34 Roll and Bar (dark line) Jerk
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Run Ho 35 Roll and Bar {(dark line) Angle
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Run Ho 35 Roll and Bar {(dark line) Velocity

YEEEEEEEEEEEEEEEEEEEE R EEEEE RN
299 308 4089 588

Run Ro 35 Roll and Bar {dark line} fecln
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288 Jae 488 5688

Hun Ho 35 Roll and Bar {dark line) Jerk F
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Run HBo 36 Roll and Bar {dark line) Angle
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Run Ho 36 Roll and Bar {(dark line} Velocity
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Run Ho 36 Roll and Bar {(dark line) Accln
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Run Ho 36 Rell and Bar (dark line) Jerk
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HMDRARA

all runs

Mid-pt Freq

5
15
25
35
435
a5
&35
75
85
735
103
115
125
135
145
155
145
175
185
1935

MDBARA

Mid-pt

5

15
25
5
13

145
135
145
175
185
195

*

13 HH NN RN X

i0 EI LY L2

20 H XN RARN XN EHRIERENARE
14 HXEEERLEXEREEXEEE

18 WX HREXAXEREREEER
14 XXX EXEXEEEERN

20 N XWX HE AR RN REFRRENR
10 ET T Y L N

1B RERFERERERERRER R
13 T e F T )

14 EI ST ES SRS S ES LT L]

12 HEREXEXRRRER,

8 ETTTEET S

] EXNERERKR

10 R EX RN REN

14 EXEREEREXEARER

9 HEREREERE

& EE XSS

& ERXERR

) EXEERERRE

= {1} Mean = 114,114094
all runs

Freqg

17 FEAEEREREFREEXERER

13 EHEREFEREXNENRE

24 WA W NN KRR RN
17 EX T EE LT L LT

ig AREERELRERERERFERN
15 ERRHEREEEERERNS

14 EH R T E R RN RN

17 AR EREETEAENXRH A

18 HEREEERRREXRRFRRERR
24 ERERAERRERERERNEE XA XK S
q KKK ERHKE

13 EE XIS E 22 3 2

18 FEEREEARERERELRE RN

& ET T3 2

11 HHEKER XN R

8 ET XL ES

8 K RNEW W

10 XA ENXXERRX

A WX

8]

= {1) Mean = 100.4228B19

Std.

Std.

Dev.= B3.7320775

Dev.

81.5115518



ADRARA all runs

Mid-pt Freq

5 19 S B 2E I3 33 36 06 MR N
15 12 EX TS XL L
25 k=1 XEEE
33 14 369 T 6T NN X
43 12 ET ST 2L SN
a5 8 EEX T EFE]
&5 12 EEYI S TT ST
75 7 RN
85 11 WX H XENK X
95 12 HAEEREXERERES
105 12 O AR
115 8 EI T T LS
125 15 [T ISR ST
135 12 M 3 306
145 & EET 22T
1535 7 EX T EED
1465 ? HHER L NER
175 7 RIS T Y
185 7 IR
195 7 43 330 %

* = (1) Mean = 115.298755 Std. Dev.= 79.2304723

ADBARA all runs

Mid-pt Freq

) 28 EZPIEITE RS PESTS SRS SR T
15 14 EX TS TS E 2SS
25 =1 EEXFE

= a8 ¥ R X AR

45 9 XHERERARE

55 12 REXHERAKEXRE

&5 2 N X HER

73 14 EXEY Ty TR T
85 12 6N AR

93 11 FREREXEXRENRE

105 5 * XXX

115 7 EE X 22 XE

125 15 I IR NN
135 7 N ENHNE

145 7 HXE KRR

155 3 2T

165 =} EXERKE

1735 7 E s )

igs 8 XERENARE

195 10 30X K EHFEXK

* = (1) Mean = 114.091284 Std. Dev.= 104.B0244



DRUWAV

all runs

Mid-~pt Freq

MDEWAY

*

8]
5 o xE
3 XXX KR
44 HEEREXRRAELEERRLEXXEAXERE
&8 Oy Yy s s ]
&1 TP NEHEIIE 6 A2 2 IR N
33 [T P EEIFEETEE 220
21 ES XTI LR
15 N XA NN
14 L YT
g8 X 22
a8 N EE
2 *
2 *
2 *
e}
[¢]
[¢]
o]
o}
= (2) Mean = 11.2013423 Std. Dev.= 4.83740419
all runs
Freq
3 *
5 xS
10 EX 2
48 269036303 300 3 2666 00 3 KN X XN
a5 T OEERREERERAEREX LR RRRRR R ERAR KRR XXX AR
=8 KT I NN NN NN
33 RN EK N RER XL EE
23 EAEEXEREXRR
11 KR
& XAE
& +
= *
2 *
a4 *#
1 *
o]
Q
[s]
]
o]

(2} Mean = 10,4251743 Std. Dev.= 4.52690534

1



ADRWAY all runs

Mid-pt Freg

1 o]
3 2
=14 14
7 14
7 21
i1 - 29
13 44
15 30
17 33
19 24
21 &
23 &
25 &
27 2
29 3
31 4
I3 1
39 0
37 Q
39 Q
* = (1)
ADBWAY all runs
Mid-pt Freqg
1 4
= 8
9 2
7 2
g Z6
i1 35
i3 41
15 29
17 15
ig 17
21 2
23 )
25 4
27 o]
29 o]
3 1
33 0
35 o]
3 o]
3 Q
* = (1}

%

EEXEXEAUXAXERXXLEE

EEEA AR RXERER XA XN

A3 963096 2060 62 6 300 M
XEENEEREXEXEXEEEEEXEFEFEXXEXEX
HEEREAEREXEENEEXE AR EREE XXX AR XXX EX R
HEXREEERERERELRERERENRX L XL K EXR

I M6 M 66X D6 36 M O I MM N0 00 M6 6 M3
HEERHEXEXNXERREEENHERER R

HEEE KX

HEXXEX

N

*% .-

*HH

XXX

*

Mean 13.8381743 S5td. Dev.= 3.72201427

EAXXE

* XXX,

ERERXEXXERFEEREXKXXEREXR
EREXREXEXENEREAXXERER

BN I N AN NI N NN AN

63 NI IE N A6 26NN K NN RN
R EAEXEEXRAA AU E AR EFELEEEX TR ERERE XX RETLE
EXEXEXAXEREFERXEEEXXR XXX S XX ELLERR
HAEXEXEXEREXKENEN

ES ST M RS Rt Ll

XK 2K WFKH XN

X XEXE

X UR

Mean 11.9217012 Std. Dev.= 5.47370394



5
=
=]
n

Mid—-pt Freq

o] Q
1 28 RN R RN
2 27 AR KRN
= 43 FEERERER AR ERERXELE LR
4 43 XTI NP E R SIS )
= 7 NN R NN
) 14 ERREREXKE
7 i8 ET I S 3
g 12 XEREHE
9 & EE T 3
10 2 *
11 1 *
12 2 *
13 Q
14 0
15 0
16 qa
17 4]
18 o]
1z [s]
* = (2) Mean = 4.20331%5 S5td.

MDLAG all runs

Mid~pt Freq

Dev.= 2.28020286

4] 0

1 19 X R XN RN

2 73 R EEENELEE R RERL XL AR R XN XL ERR HENL
3 88 E3 LI IS IS ETE S SIS I LS ESSE S S S
4 &2 ERAREERAEXEEAERAERENEXXERRERENER

a 359 EREEXEENREENELERE

A 7 F e

7 1 *

8 4 *¥

9 4 ¥

10 2 *

11 1 *

2 8]

13 o}

i4 )

15 ¢}

1&6 Q

1 Q

18 0

19 ]

*

(22 Mepan = 3.,34912752 Std.

Dev.= 1.,43579504
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Eun Z23 Roll amnales + pushes
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n Z6 Roll amgles + pushes
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Eun 27 Roll anmgles + pushes 3
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gun Z28 Roll angles + pushes
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Eun F1 Boll analesgs + pushes
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Hunn 24 Holl anoles + pushe=s
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gun 3% Roll angles + pushes
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