








































































































































































































































































































































































































































































































































































3120 cheqX=FALSE 
3130 bias=bias+lncISF=bias 
3140 BU27.=BU2X+1 
3150 IF BU27.=dely7. THEN BU2Y.=0.VDU5.MOVE 100,750,VDU 9,127.VDU4.cprate7.=FALS 

E,cheqX=TRUE 
3190 ENDPROC 
3300 DEF FNamp(valX):LOCAL amp:amp=(val7.-4B)*a~ac:PROCshowit(amp):=amp 
3400 DEF PROCturnCval'l.,amp,dely):LOCAL Nbias 
3410 drnX=O 
3420 IF valX=76 THEN drn1.=-l ELSE IF val'l.=82 THEN drnX=l 
3430 Nbias=amp*drn;';lnc=FNinc(Nbias,bias,delyX) 
3440 checkr.=FALSE:NNX~O:oprateY.=TRUE:PROCarrer 
3490 ENDPROC 
3500 DEF PROCshowit(val) 
3520 VDU5:MOVE 100,aOO:VDU 9,9,9,9,127,127,127,127:PRINT val:VDU4 
3550 ENDPROC 
3555 DEF PRQCarrer 
3560 VDU5,MOVE 100,750,PRINT"*".VDU 4 
3570 VV7.=INT(TT*GF27.) 
3575 IF val'i.=76 THEN XX;'=800:arr'l.=240 ELSE XX7.=SBO:arrY.=241 
3580 VDU5,MOVE XX7.,VV7.,PRINT CHR$(arr7.).VDU4 
3590 ENDPROC 
3600 DEF FNinc(Nbias,bias,dely7.):=(Nbias-bias)/dely;' 
3610 inc=(Nbias-bias)/dely'l.:PRINT inc*100:PRINT Nbias:PRINT bias;PRINT 
4000 DEF FNforce(angle):LOCAL LL,sgn,val:sgn=SGN(angle):val=ABS(angle) 
4010 IF angle~O THEN LL=O ELSE LL=(val*Ffac)*sgn 
4020 =LL 
4100 DEF FNhozdot(force):LOCAL I 
4110 !=CHlo*COSCVA»+(Flo*SINCABS(VA»):=force*WB1/1 
4200 DEF FNdlCvel,accl):=(vel*Ti)+(accl*T2) 
4300 DEF FNvelCvel,accl):=vel+Caccl*Ti) 
4400 DEF FNweight(VA),=WT*SIN(VA)*WIg 
4500 DEF FNpetal(VA,FF).=FF*COS(ABS(VA»*FIg*-l 
4600 DEF FNfwdotCSF,F1,VA,Tl,w,Sw) 
4610 =C(PC*w)+CSF*bar)+(F1*Tl)+(WT1*SIN(VA)*Tl*-1»/Fwlo 
4700 DEF FNturni Cforce):=ATN«force*Ti)/MOM) 
4800 DEF FNhcirc(angle):=angle*WB1 
4900 DEF FNturnw(angle):=angle/Ti 
4999 REM************************************** 
6000 DEF PROCrun:LOCAL HwDOT,VwOOT,Sdot,RAi,HAi,VAi,SAi,Roti,VSDOT,SSdot 
6020 Fl=FNforce(OEG(Ll»:F2=FNforceCDEG(L2»:FF=F1+F2 
6030 HwDOT=FNhozdot(F1-F2):VwOOT=FNweight(VA)+FNpetal(VA,FF) 
6035 Sdot=FNfwdotCSF,Fl,VA,Trl,Vw,Sw) 
6060 RAi=FNturni (FF):HAi=FNdl (Hw,HwDOT):VAi=FNdl (Vw,VwDOT): SAi=FNdl (Sw,Sdot) 
6070 RA=RA+RAi:HA=HA+HAi:VA=VA+VAi:5A=5A+5Ai 
6080 Roti=(FNhcirc(HAi)/Si):L2=HA-CRA-Roti):Ll=SA-(RA+Roti) 
6090 Rw=FNturnw(RAi):Hw=FNvel (Hw,HwDOT):Vw=FNvel (Vw,VwDOT): Sw=FNvelCSw,Sdot) 
6100 Trl =FNtrai 1 (RSA,VA):TT=TT+Ti 
6120 B4=B3,B3=B2,B2=BI,BI=VwDOT 



6125 
6130 
6135 
6140 
6190 
6200 
6999 
7500 
7510 
7515 
7520 
7530 
7590 
7999 
8200 
8205 
8206 
8210 
8230 
8240 
8260 

C6=C5.C5=C4.C4=C3.C3=C2.C2=C1.C1=Sdot 
VSDDT= (Bl+B2+B3+B4)/4: PROCcontrol (VSDOT) 
SSdot=(Cl+C2+C3+C4)/4 
RSA=SA-HA.SPV1=VwDOT.SPV2-VSDOT.SPV3-Sdot 
PROCdrafttDEB(VA) ,DEG(RSA) ,DEG(VSDOT) ,DEG(SSdot) ,DEB(Vw) ,TT) 

ENDPROC 
REM******************* 
DEF PROCdraft(D(1),D(Z),D(3),D(4),D(S),TT)ILOCAL XXX,VYX:YVX=INT(TT*GF2X) 

FOR M=l TO 5 
XXX=(CH(M,l)-(D(M)*F(M») 
MOVE CH(H,2),CH(M,3):DRAW XXy.,VV'l.:CH(H,2)=XX;':CH(H,3)=VYX:NEXT 
IF INTITTI>TS THEN VDU 5.MOVE O,VVY..PRINT INTITTI,VDU 4.TS=TT 

ENDPROC 
REM************************* 
DEF FNtrail (SA,VA):LOCAL b,SD,8W,CD,CH,Theta,6A,CA:SNX=O 

SNY.=SGNIVA)*SGNISAI.SA=ABSISA).VA=ABSIVA)*SNY. 
IF SA=O THEN SA=.OOOOl 
SD=ATNITANISAI*SINIHLI).CD=COSISDI.CH=COSIHLI.SW=ACSICD*CHI 
b=RPY.*COSIACSIICH-ICD*COSISWI)I/ISINISDI*SINISWIIII 
Theta=(R90+(VA+SD»:GA=ATN( b/(RPX*-l*TAN(Theta») 
CA=GA-SW:=«RP%*SIN(CA»+Ld)/mm 

• 



10 REM************************** 
20 REM BICYCLE CONTROL DESTAB 
25 REM************************** 
30 TF=O 
35 VDU 23,240,24,48,96,255,255,96,48,24 
36 VDU 23,241,24,12,6,255,255,6,12,24 
40 DIM toggZ(2).D1M epX(2).D1M BUX(2),D1M 1nc(2).DIM SF(2).D1M bias(2) 
50 DIM CH(5,3),D1M D(5),D1M I (25).GF2X=QX.mm=304.B.VV=0.lagZ=ZZ 
60 DIM F(5).F(1)=LX/100.F(2)=MZ/100.F(3)=NY./100.F(4)=OZ/100.F (5)=P7./100 
70 

100 F1=OPENIN"DIMS": INPUT£Fl, start ,int: CLOSE£F1: CH (1,1) =start 
110 CH(2,1)=CH(1,1)+int:CH(3,1)=CH(2,1)+int:CH(4,1)=CH(3,1)+int:CH(S,1)=CH(4,1 

)+int 
120 Bu=O:AL=O;RSA=O:gate=FALSE 
130 Drcll=O;Orcll=0:Dturn=0:roll=0:TS=0:g=32:R90=RAD(90) 
140 Ld=O'RPX=O.HL=O 
150 F2=OPENIN"VALS":INPUT£F2,Ti,S1,S2,NR,CD,VV'I.,Mass,WB,HG,WT,Wlo,Flo,HIo,Llo, 

Fwlo,trl,Wradl,bar,rake:CLOSE£F2 
160 Ld=trl*mm: RPY.=Wrad1*mm: HL=RAD (rake) 
190 Preclo=Fwlo*2:Wldiam=Wrad1*2:PC=Preclo*VV'l.*PI*2/(PI*Wldiam> 
200 B1=0'B2=0.B3=0.B4=0'C1=0.C2=0.C3=0.C4=0.C5=0.C6=0 
210 HA=0.SA=0.VA=0.RA=0.L1=0.L2=0.F1=0.F2=0.FF=0.Hw=0.HwDOT=O.Vw=O.VwDOT=O 
230 Rw=O:5Rw=0;WTg=0:FTg=0:5F=0:Trl=0;Sw=0;SPV1=0;SPV2=0;SPV3=0 
310 MOM=Mass*VV'l.:Si=VV'l.*Ti::REM Flo=WIo:REM Both big 
500 Ffac=(VV'!.Al.8)*CD:T2=O.5*(TiA2):FIg=HG/FloIWIg~HG/Wlo 
510 LFlo-LIo+Flo:WBF=WB*Flo:HGL=HG*Llo:WGL=WBF/HGL 
520 WTl=WT/2.WBl=WB/2.WB2=(WB1 A 2).CAC=Ma55*(VVZA 2).Hlb=WBlIH1e 
600 oprateh=FALSE:togg'l.(1)=TRUE:togg'l.(2)=TRUE:NN'l.=0:prvRw=0 
610 drn'l.=0:Odrn'!.=O:delyX=30:amp=0:afac=.005:wayh=O:Tm=0 
999 REM********************************************* 

1000 REM Main 
1010 graph=TRUE.TT=O 
1030 VA=RAD(NR) 
1500 REPEAT PROCrun 
1530 NNY.=INKEY(l) 
1540 UNTIL NNZ=90 OR NNX=B3 
1550 IF NNX=B3 THEN *PR1NT 
1590 END 
2499 REM*************************** 
2500 DEF PROCcontrol(accl,velo):LOCAL acfac,velfac 
2550 acfac=(accl*Sl):velfac=(velo*S2) 
2560 1(25)=1(24).1(24)=1(23):1(23)=1(22).1(22)=1(21).1(21)=1(20).1(20)=1 (19) 
2565 I (19)~1 (1B).1 (1B)=1 (17).1 (17)=1 (16). I (16)=1 (15).1 (15)=1 (14). I (14)=1 (13) 
2570 1(13)=1 (12). I (12)=1 (11).1 (11)=1 (10).1 (10)=1 (9): I (9)=1 (8). I (B)=I (7) 
2575 1(7)=1(61.1(6)=1(5).1(5)=1(4).1(4)=1(3) 
2580 I(3)=I(2):1(2)=1(1):1(1)=acfac+velfac:REM +(VA/l0) 
2590 REM GOTO 2620 
2610 IF Tm>O THEN Tm=Tm-l ELSE PROCthresh 
2620 IF togg'l.(l) THEN IF NN'l.>O THEN PROCcheck 



2640 
2680 
2700 
2790 
2959 
3000 
3010 
3030 
3050 
3100 
3120 
3130 
3140 
3145 
3150 
3190 
3200 
3210 
3220 
3250 
3300 
3310 
3320 
3400 
3420 
3430 
3440 
3450 
3460 
3465 
3470 
3490 
3500 
3510 
3590 
3600 
3610 
3620 
3690 
3850 
4000 
4010 
4020 
4100 
4110 
4200 
4300 
4400 

IF op%(l) THEN PROCoprate(dely%~l) 
REM IF cp'l.(l) THEN SF=SF(I) ELSE SF=I(lag'l.) 

SF=I(lagX)+5F(1) 
ENDPROC 
REM***************************** 
DEF PROCcheck 

IF NN'X<76 THEN a·mp=FNarnpCNNX) ELSE PROCturnCNN1.,amp,delyX,l) 
NN'l.=O 

ENDPROC 
DEF PROCcprate(delyX,tpX) 

tcgg'l. (tp'l.) =FALSE 
biasCtpX)=biasCtpX)+IncCtpX):SFCtp'l.)=biasCtp'l.) 
BU'l.(tp'l.)=BU'l.(tp'l.)+1 
IF BUYo(tp'l.)=(dely'l./2) THEN Inc(tp'l.)=Inc(tp'l.)*-1 
IF BU'l.(tpX)=delyX THEN PROCbucket 

ENDPROC 
DEF PROCbUcket 

BU'l. (tpYo) =0: cp'l. (tp'l.) =FALSE, tcggYo (tp'l.) =TRUE 
VDU5:MOVE lOO,750:VDU 9,127:VDU4 

ENDPROC 
DEF FNampCval'l.):LOCAL amp:amp=(val7.-48} 
PROCshowitCamp) 
=amp*afac 
DEF PROCturn(val'l.,amp,dely'l.,tp'l.):LOCAL Nbias,way'l.,arrY. 

IF val'l.=76 THEN way7.=-l ELSE IF val'l.=82 THEN wayY.=l 
Nbias=amp*way'l.:lnc(l)=FNincCNbias,dely'l.) 
tcgg'l.(tp'l.) =FALSE: NN'l.=O:opYo (1)=TRUE 
VDU5:MOVE lOO,750:PRINT"*":VDU 4 
YY'l.=INT(TT*GF2Y.) 
IF val%=76 THEN XXX=800Iarr%=240 ELSE XXY.=5BO;arr'l.=241 
VDU5:MOVE XX7.,YV%:PRINT CHR$(arrX):VDU4 

ENDPROC 
DEF PROCthresh;LOCAL roll,pokeX:pokeX=16 

roll=DEG(VA);IF ABS(roll»1.6 THEN PROCpulse(pokeY.,SGN(roll» 
ENDPROC 
DEF PROCpulse(val,drnY.) 

IF drnY.=-1 THEN NNYo=76 ELSE IF drnX~1 THEN NNX=82 
amp=FNamp(val+4S):Tm=100 

ENDPROC 
DEF FNinc(Nbias,delyY.):=(Nbias)/{delyY./2) 
DEF FNforce(angle):LOCAL LL,sgn,val:sgn=5GN(angle):val=ABS(angle) 

IF angle=O THEN LL=O ELSE LL=tval*Ffac)*sgn 
=LL 
DEF FNhozdot(force):LOCAL I 

I=(Hlo*CDS(VA»+(Flo*SIN(ABS(VA»):=force*WB1/1 
DEF FNdl (vel ,accl):=(vel*Ti)+(accl*T2) 
DEF FNvel (vel,accl):=vel+(accl*Tl) 
DEF FNweight(VA):=WT*SIN(VA>*Wlg 



4500 
4600 
46io 
4700 
4800 
4900 
4999 
6000 
6020 
6030 
6035 
6060 
6070 
6080 
6090 
6100 
6120 
6125 
6130 
6135 
6140 
6190 
6200 
6999 
7500 
7510 
7515 
7520 
7530 
7590 
7999 
8500 
8520 
8590 
8600 
8700 
8710 
8720 

DEF FNpetal(VA,FF):=FF*COS(ABS(VA»*FIg*-l 
DEF FNfwdct(5F) 

=«SF*bar»/Fwlo 
DEF FNturni(force):=ATN«force*Ti)/MOM) 
DEF FNhcirc(angle):=angle*WBl 
DEF FNturnw(angle)~=angle/Ti 
REM************************************** 
DEF PROCrun:LQCAL HwDOT,VwDOT,Sdot,RAi,HAi,VAi,SAi,Roti,VSDOT,SSdot 

Fl=FNforce(OEG(Ll»:F2=FNforce(DEG(L2»:FF=Fl+F2 
HwDOT=FNhozdot(Fl-F2):VwDOT=FNweight(VA)+FNpatal(VA,FF) 
Sdot=FNfwdot(SF) 
RAi=FNturni (FF):HAi=FNdl (Hw,HwDOT):VAi=FNdl (Vw,VwDOT):SAi=FNdl (Sw,Sdot) 
RA=RA+RAi1HA=HA+HAi:VA=VA+VAi:SA~SA+SAi 

Roti=(FNhcirc(HAi)/Sj):L2=HA-(RA-Roti):L!=SA-(RA+Roti) 
Rw=FNturnw(RAi):Hw=FNvel (Hw,HwDOT);Vw=FNvel (Vw,VwDOT): Sw=FNvel{Sw,Sdot) 
TT=TT+Ti:REMTrl=FNtrail(RSA,VA) 
B4=B3.B3=B2.B2=Bl.Bl=VwDOT 
C6=C5.C5=C4.C4=C3.C3=C2.C2=Cl.Cl=5dct 
VSDOT= (Bl+B2+B3+B4)/4: PROCcontrol (VwOOT,Vw) 
SSdot=(Cl+C2+C3+C4)/4 
R5A=5A-HA,5PV1=VwDOT.5PV2=V5DOT.5PV3=5dct 
PROCdraft{OEB(VA) ,DEB(RSA),DEB(VSDOT) ,DEB(5Sdot),DEG(Vw) ,TT) 

ENDPROC 
REM******************* 
DEF PROCdra4t(D(1),D(2),D(3),D(4),O(S),TT):LOCAL XX%,VY%:YV%=INT(TT*GF2'l.) 

FOR M=l TO 5 
XX'l.=(CH(M,l)-(D(M)*F(M») 
MOVE CH(M,2),CH(M,3):DRAW XXX,VV1.:CH(M,2)=XXX:CH(M,3)=YVX:NEXT 
IF INT(TT»T5 THEN VDU 5.MOVE O,VV'l..PRINT INT(TT).VDU 4.TS=TT 

ENDPROC 
REM************************* 
DEF PROCtitle 
PRINT;TAB (3) ; OT:$; "Speed= "FNmph (VV'l.)" mph . Sl "51" 52 "92 
ENDPROC 
DEF FNmph(fps)1=(fps/SB)*60 
DEF PROCshowit(val) 

VOU5:MOVE lOO,BOO:VDU 9,9,127,127:PRINT val:VDU4 
ENDPROC 



10 REM************************************* 
20 REM FINDING MOMENTS OF INERTIA 
~O REM************************************* 
50 NN=26.N2=5.DIM NM$(NN).DIM NB(NN).DIM DM$(NN).DIM DT$(NZ).DIM DT(N2) 
90 @X=&20309:satis=0:DT$=II" 

100 WB=O: Wradl=O: Wrad2=0: bi' kea=O:bi keb=O:rake=O' trl=OI Bmas=O: FWma9=O 
110 Sgravl=0IBgrav3=0~Sgrav2=0=Bgrav4=0:Mht=0:Mrad=0:Mma9=O:Mgravl=O 
120 Mgrav3=0: Mgrav2=O:Mgrav4=0: mass=O:WT=O:HG=O,LG-O:bar=O :barmas=O 
136 Fwfac=I.4144:REM Convert to solid disc equivalent 
150 WIo=O:REM Vert moments about Ground contact point 
160 Flo=O:REM Vert moments about C of G 
170 Hlo=O:REM Hoz moments about C of G 
180 Llo=O:REM Hoz moments about rear wheel 
190 g=32:REM Gravity 
199 REM********************************************* 
200 REM Main 
210 CLS 
220 PROCnames:PROCnumbs_in:PROCallocate 
600 PROCmoments:DT(5)=FNfwheel(Wradl,Fwfac,FWmas,bar,barmas):REM Fwlo 
800 PROCfinal:PROCshow:IF satis THEN PROCfile 
900 MODE 3.END 
999 REM********************************************::: 

1000 DEF PROCmoments 
1010 LOCAL Hmom,Bmom 
1040 REM Vert ----------------------
1050 Mmom=Hmas*«{Mrad~2)/4)+«Mht~2)/12»:Bmom=Bmas*Cbikea~2)/12 
1055 REM about road contact pt. 
1070 DT(I)=FNmoms(Mgravl,Bgravl):REM Wlo 
1080 REM Vert about CG 
1090 DT(2)=FNmomsCMgrav2,Bgrav2):REM FIe 
1100 REM Hoz -----------------------
1110 Mmom=Mmas*CMrad~2)/2:Bmom=Bma5*(bikeb~2)/12 
1115 REM about CB 
1120 DT(3)=FNmomsCMgrav4,Bgrav4):REM HIe 
1125 REM about rear wheel 
1130 DT(4)=FNmoms(Mgrav3,Bgrav3):REM LIo 
1140 ENDPROC 
1150 DEF FNmomsCman,bike):=(Mmom+(Mmas*(manA 2»)+CBmom+(Bmas*(bikeA 2») 
1200 DEF FNfwheel(rad,fac,Wmas,bar,barmas):LOCAL Qrad,Wmom,Bmom 
1210 Bmom=barmas*Cbar~2)/12 
1220 Qrad=rad*fac:Wmom=(Wmas*(Qrad~2)/4) 

1230 =Wmom+Bmom 
2000 DEF PROCnames 
2010 DATA "Wheel Base" ,"Front Wheel RadII, "Rear Wheel Rad tl , "Effect. Ht" 
2020 DATA "Effect. Lgth", "rake", tltrl" ,IIBi ke mass", "FWmass", "Bgravl", "Bgrav3", tls 

grav2", "Bgrav4" 
2030 DATA "Man Ht", "Man Rad", "Man Mass", "Mgrav1", "Mgrav3", "Mgrav2", "Hgrav4" 
2040 DATA "Comb Mass", "Comb WT", "Comb Grav Ht", "Comb Grav Lgth 11 ,"Bar eff. I ngth" 

1 "Bar mass" 
2050 DATA "ft", "ft" I "ft", "ft", "ft·" "degs", "ft", "slugs", "slugs", "ft", "ft", "ft" 



2060 
2070 
2090 
2095 
2100 
2150 
3000 
3010 
3090 
3500 
3510 
3520 
3530 
3590 
6100 
6200 
6300 
6500 
6510 
6520 
6530 
6540 
6560 
6590 
6600 
6620 
6630 
6690 
7000 
7010 
7020 
7030 
7040 
7050 
7090 

DATA "ft", "ft", "ft", "slugs", "ft", "ft" I "ft", "ft" 
DATA "slugs","lbs","ftll,"ft","ftll,"slugs" 
DATA "Vert about rDada WIo", "Vert abDut CG. FIe", "Hoz. about CB. HIe" 
DATA "Hoz.. about rear wheel. LIo", "Front wheel Assy. Fwlo" 
PROCnames_in:PROCdims_in:PROCans_in 
ENDPRDC 
DEF PROCflnal'LOCAL M 

PRINT TAB(0.5).FOR M=1 TO N2.PRINT TAB(40); DT$(M);TAB(70);DT(M).NEXT 
ENDPROC 
DEF PROCfl1e.LDCAL M 

F2=OPENDUT "NEWBIK".PRINT£F2.DT$ 
FOR M=1 TO NN.PRINT£F2.NB(M).NEXT M 
FOR M=1 TO N2.PRINT£F2.DT(M).NEXT M.CLOSE£F2 

ENDPROC 
DEF PROCnames_in:FOR M=l TO NN:READ NM$(M):NEXT M:ENDPROC 
DEF PROCdims_in.FOR M=l TO NN.READ DM$(M).NEXT M.ENDPROC 
DEF PROCans_in:FOR H=l TO N2:READ DT$(M):NEXT M:ENDPRQC 
OEF PROCshow 

PRINT TAB (43,1) ; "Moments of Inerti a for "DT$ 
PRINT TAB(43,2);"----------------------------":PRINT TABe 0,0) 
FOR M=1 TO NN:PRINT NM$(M);TAB(17);NB(M);TAB(27);DM$(M).NEXT 
PRINT TAB(40,15);"ls this OK to file? y/n II p YS=GET$ 
IF Y$="Y" OR V$="y" THEN satis=l ELSE satis=O 

ENDPROC 
DEF PRDCnumbs_in:LOCAL M 

Fl=OPENIN "TRANS".INPUT£Fl.DH 
FOR M=1 TO NN:INPUT£Fl.NB(M).NEXT M.CLOSE£Fl 

ENDPROC 
DEF PRDCallocate: WB=N8(1):Wradl=NBC2):Wrad2=NB{3) 

bikea=NB(4):bikeb=NB(5):rake=RADCNB(6»:trl=NB(7):Bmas=NBCS) 
FWmas=NB(9):Bgravl=NB(10):Bgrav3=N8(11):Bgrav2=NBC12):Bgrav4=NB(13) 
Hht=NB(14):Hrad=N8(15):Hmas=NB(16):Hgravl=NBC17):Mgrav3=NB(18) 
Mgrav2=NB(19):Hgrav4=NB(20):mass=NB(21):WT=NB(22):HG=NB(23):LG=NB(24) 
bar=NB(25):barmas=NB(26) 

ENDPROC 
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Run 34. Roll and Bar angles 
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... '..... ~-.......J. '.1 

E ent 

111111111111111111111111111111111111111111111111111111111111111111111111111 

109 209 308 408 500 600 700 

Run 35. Roll and Ba~ angles 

E ent 

11111111111111111111111111111111111111111111111111111111111111111111 1111111 

188 208 388 488 588 688 788 

Run 36. Roll and Ba~ angles 



Run Ho 25 Roll and 8ar (dal'k line) 8n91e 
? 

1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I 1 1 1 -I 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I 
288 389 498 588 

Run Ho 25 Roll and 8ar (dark line> Velooity 

1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I 
288 388 488 588 

Run Ho 25 Roll and Oar (dark line) 800ln 
? 

1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I 
288 388 488 588 

Run Ho 25 Roll and Bar (dark line) Jerk 
? 

11 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1- 1 1 1 I 1 1 1 1 1 1 1 1 1 I 
218 388 481 511 



? 
Run Ho 26 Roll and Bar (dark lin.) Angle 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
218 al8 41. 58. 

? 
Run Ho 26 Roll and Oar (dark line) Velooity 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
2B8 a88 4BB 58. 

Run Ho 26 Roll and Oar (dark line) ftccln 
? 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
2BB a88 48B 5BB 

Run Ho 26 Roll and Oar (dark line) Jerk 
? 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
2BB 388 488 588 



Run Ho 27 Roll and Bar (dark lino> nnglo 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

Run Ho 27 Roll and Bar (dark lino> Uoloeity 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

Run Ho 27 Roll and Bar (dark lino> Reeln 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 398 488 588 

Run Ho 27 Roll and Bar (dark lino> lerk 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 398 488 588 



? 
Run Ho 28 Roll and Bar (dark line) Angle 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

? 
Run Ho 28 Roll and Bar (dark line) Uelocity 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
289 388 489 588 

Run Ho 28 Roll and Bar (dark line) Accln 
? 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
28B 388 488 588 

Run Ho 28 Roll and Bar (dark line) Jerk 
? 

i I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 



? 
Run Ho 29 Roll and Bar (dark line> Angle 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

? 
Run Ho 29 Roll and Bar (dark line> Uelocity 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

Run Ho 29 Roll and Bar (dark line> Rccln 
? 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

Run Ho 29 Roll and Bar (dark line> 1erk 
? 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 



· - -.', .. , ~- .. 

Run Ho 31 Roll and Bar (dark lin~) Hngl~ 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
21. 3.1 4.1 511 

Run Ho 3. Roll and Bar (dark line) Uelocity 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
2.1 31. 41. 511 

Run Ho 38 Roll and Bar (dark line) Hccln 
? 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 381 488 588 

Run Ho 3. Roll and Bar (dark line) Jerk 
? 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
211 388 488 588 



Run Ho 31 Roll and Bar (dark line> flngle 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 

Run Mo 31 Roll and Bar (dark line> Velocity 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

Run Ho 31 Roll and Bar (dark line> flccln 

v 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

Run Ho 31 Roll and Bar (dark line> Jerk 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
2B8 388 488 588 



Run Ho 32 Roll and Oar (dark line> Rngle 
1 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 398 488 588 

Run Ho 32 Roll and Oar (dark line> Ueloeity 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

Run Ho 32 Roll and Oar (dark line> Reeln 

R • 

~~~#J!~ 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

289 388 488 588 

Run Ho 32 Roll and Bar (dark line> Jerk 

I I I I I I I I I I I I I I I I I I I I I I I I 

289 388 488 588 



, ',._'. . '- ,.'-. 

? 

? 

? 

? 

- .. '~ ~'- . 

Run Ho 33 Roll and Oar (dark linp) 8ng\p 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

288 388 488 

Run Ho 33 Roll and Oar (dark line) Velocity 

1111111111 

588 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

Run Ho 33 Roll and Oar (dark line) Rccln 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 

Run Ho 33 Roll and Oar (dark line) Jprk 

111111111 

588 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I· I I I I I I I I I I 
288 388 488 588 



Run Ho 34 Roll and Oar (dark lin!) Rngl! 
? 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
211 388 418 588 

? 
Run Ho 34 Roll and Bar (dark line) Ueloeity 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

Run Ho 34 Roll and Bar (dark line) Reeln 
? 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 389 488 588 

Run Ho 34 Roll and Oar (dark line) Jerk 

I I I I I I I I I r I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 



? 
Run Ho 35 Roll and Oar (dark line) Rngle 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

1 
Run Ho 35 Roll and Oar (dark line) Velocity 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

Run Ho 35 Roll and Oar (dark line) Rccln 
1 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

Run Ho 35 Roll and Oar (dark line) Jerk 
? 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

288 388 488 588 



? 
Run Ho 36 8011 and Oar (dark line) 8ngle 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

Run Ho 36 Roll and Bar (dark line) Velocity 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
288 388 488 588 

Run Ho 36 8011 and Ba,' (da,'k line) Rccln 

288 388 488 588 

and Bar (dark line) Jerk 
? 

f I 

I 

l J 
I I I I I I I I I I I I I I I I I I I 1111111 I I I I I I I I I I I I I 

288 388 488 5~8 



t1DRARA all runs 

Mid-pt Freq 

5 13 ************* 
15 10 ********** 
25 20 ******************** 
35 16 **************** 
45 18 ****************** 
55 14 ************** 
65 20 ******************** 
75 10 ********** 
85 18 ****************** 
95 13 ************* 
105 16 **************** 
115 12 ************ , 
125 8 ******** 
135 9 ********* 
145 10 ********** 
155 14 ************** 
165 9 ********* 
175 6 ****** 
185 6 ****** 
195 9 ********* 

* (1) Mean = 114.114094 

MDBARA all runs 

Mid-pt Freq 

5 17 
15 13 
25 24 
35 17 
45 18 
55 15 
65 16 
75 17 
85 18 
95 24 
105 9 
115 13 
125 18 
135 6 
145 11 
155 8 
165 8 
175 10 
185 3 
195 0 

* Cl) 

***************** 
************* 
************************ 
***************** 
****************** 
*************** 
***********'***** 
***************** 
****************** 
************************ 
********* 
************* 
****************** 
****** 
*********** 
******** 
******** 
********** 
*** 

Mean 100.422819 

Std. Dev.= 83.7320775 

Std. Dev.= 81.6115518 



ADRARA all runs 

Mid-pt Freq 

5 19 
15 12 
25 5 
35 14 
45 12 
55 8 
65 12 
75 7 
85 11 
95 12 
105 12 
115 8 
125 15 
135 12 
145 6 
155 7 
165 9 
175 7 
185 7 
195 7 

* (1) 

******************* 
************ 
***** 
************** 
************ 
******** 
************ 
******* 
*********** 
************ 
************ 
******** 
*************** 
************ 
****** 
******* 
********* 
******* 
******* 
******* 

Mean 115.298755 Std_ Dev.= 79_2304923 

ADBARA all runs 

Mid-pt Freq 

5 28 
15 16 
25 5 
35 8 
45 9 
55 12 
65 12 
75 14 
85 12 
95 11 
105 5 
115 7 
125 15 
135 7 
145 7 
155 3 
165 5 
175 7 
185 8 
195 10 

* = (1) 

**************************** 
**************** 
***** 
******** 
********* 
************ 
************ 
************** 
************ 
*********** 
***** 
******* 
*************** 
******* 
******* 

*** ***** 
******* 
******** 
********** 

Mean 116.091286 std. Dev.= 104_80264 



f'1DRWAV all runs 

Mid-pt Freq 

1 0 
3 5 
5 13 
7 46 
9 68 
11 61 
13 33 
15 21 
17 15 
19 14 
21 8 
23 8 
25 2 
27 2 
29 2 
31 0 
33 0 
35 0 
37 0 
39 0 

* (2) 

** 
****** 
*********************** 
********************************** 
****************************** 
**************** 
********** 
******* 
******* 
**** 
**** 

* 
* 
* 

Mean 11.2013423 Std. Dev.= 4.83760419 

MDBl-'JAV all runs 

Mid-pt Freq 

1 3 
3 5 
5 10 
7 48 
9 85 
11 58 
13 33 
15 23 
17 11 
19 6 
21 6 
23 3 
25 2 
27 4 
29 1 
31 0 
33 0 
35 0 
37 0 
39 0 

* (2) 

* 
** 
***** 
************************ 
****************************************** 
***************************** 
**************** 
*********** 
***** 
*** 
*** 
* 
* 
** .. 

Mean 10.4261745 Std. Dev.= 4.52690534 



ADRl'JAV all runs 

Mid-pt Freq 

1 
3 
5 
7 
9 
11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 

o 
2 
14 
16 
21 
29 
44 
30 
33 
24 
6 
6 
6 
2 
3 
4 
1 
o 
o 
o 

( I ) 

ADBWAV all runs 

Mid-pt Freq 

I 4 
3 8 
5 21 
7 20 
9 26 
11 35 
13 41 
15 29 
17 15 
19 19 
21 12 
23 6 
25 4 
27 0 
29 0 
31 1 
33 0 
35 0 
37 0 
39 0 

* (1) 

** 
************** 
**************** 
********************* 
***************************** 
******************************************** 
****************************** 
********************************* 
************************ 
****** 
****** 
****** 

** 
*** 
**** 
* 

Mean 13.8381743 Std. Dev.= 5.72201427 

**** 
******** 
********************* 
******************** 
************************** 
*********************************** 
***************************************** 
***************************** 
*************** 
******************* 
************ 
****** 
**** 

Mean 11.9917012 Std. Dev.= 5.47570394 



ADU::'G all runs 

Mid-pt Freq 

0 0 
1 28 
2 27 
3 49 
4 43 
5 37 
6 16 
7 18 
8 12 
9 6 
10 2 
11 1 
12 2 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 

" = (2) 

************** 
************* 
************************ 
********************* 
****************** 
******** 
********* 
****** 

*"" 
* .. 
* 

Mean 4.2033195 Std. Dev.= 2.28020286 

MDLAG all runs 

Mid-pt Freq 

0 0 
1 19 
2 75 
3 88 
4 62 
5 35 
6 7 
7 1 
8 4 
9 4 
10 2 
11 1 
12 0 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 

" (2) 

********* 
************************************* 
******************************************** 
******************************* 
***************** 
.... * 
" 
** 
"* 
* .. 

Mean 3.36912752 std. Dev.= 1.63579504 
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BIKE C 4 Mph Gain 288 Lag 12 
Secs R S R~~ S~~ 
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BIKE C 4 
Secs R 

( 2) 

5 

4 

3 

2 

1 

l\ 

..... ph 

S 
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./ 
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(' 

) 
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'" ..... , .. 
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Mph Gain 248 Lag 12 
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Run 25 Residuals >1.96 std. dev 
? 

? 

I I I I " I 11 I I I 

280 

I I I I I "l" 
300 

I I I I I "l" 
.400 

Run 26 Residuals >1.96 std. dev 
? 

? 

I I I I I I I "1" 
280 

11 I I I "1" 
300 

I I 11 I I 

11 

I I I I 

488 

I I I I I I I I 
501 

.. ,-.-



Run 27 Residuals >1.96 std. dev 
? 

1-

·'1 

H 
11 

I I I I I I I I I I 11 11 I I 

290 

I I I I I I I I I I I I I I I I 
409 '501 

Run 28 Residuals >1.96 std. deu 
? 

1-

I 

\ j (I -1' ~ ~ 
it 

'I' , 

I I i I i 1 I I i i I , 
400 

I I I I 
'501 



Run 29 Residuals >1.96 std. dev 
~ 

1" 

" 

/ 

I I I I I I I I I 1 I I I I I I I 11 1 I I I I I I I 

288 388 

Run 38 Residuals >1.96 std. dev 
~ 

1" 

I I I I I I I I I 1 I I 

288 

I I I I I I I 1 I I 

388 

I I I I I I I 1 I I 

488 

I I I I I I I 1 

581 

11111111 

581 



Run 3~ Residuals >~.96 std. dev 
? 
? 

I I 11 I I I I I I I I 

288 

I I I I I I I I I I 

388 

I I I I I I I I I I 

488 

Run 32 Residuals >~.96 std. dev 
? 

? 

I I I I I I I I I I I I 

288 

I I I I I I I I 

399 

I I I I I I I I 

499 

I I I I I I I I 
591 



Run 33 Residuals >1.96 std. dev 
? 

? 

" I I I I I I I I I I "l" 
399 

I I I I I 
I I I " 
499 

I I I I I I I I 
591 

Run 34 Residuals >1.96 std. dev 
'~ 

1" 

I I I I I I I "l" 
299 

I I i I I I 

390 

I I I 

\,1 Il 
" 

I I " " 
499 



Run 35 Residu~ls >1.96 std. deu 
? 
1-

1 1 1 1 1 1 1 1 1 I 1 i 

288 

1 1 1 1 1 1 1 I 1 1 

388 

IJ 

1 1 1 1 1 1 1 I 1 1 

488 

Run 36 Residuals >1.96 std. deu 
? 

1-

i 1 

1 1 1 1 1 1 1 I 
581 

~u-~------nr---·-----~~------------------·--,,-----
'll 

1 1 1 1 1 1 1 

IJ 

"1" 
280 

1 1 1 1 1 1 1 i ill 1 1 
I 

388 

11 1 I Ii 
488 



Run 25 Roll angles + pushes 
'? 

.--" .'-', 

--........ -.. -........ J.--_ ... -

, , , , 11 , 
"I" 
288 

11 , " , , 11 , "1""""'1 
488 581 

Run 26 Roll angles + pushes 
? 

11111111 

-._--",,-- / ... __ ..... 

'I'''''''' 
288 

, I ' , 
388 

111111 , I ' , 
488 

Run 27 Roll angles + pushes .•. 
? ..... 

T 

"""I 
581 

""""'1""""'1""""'1""""'1 
288 388 408 581 



Run 28 Roll angles + pushes 

? '" 

.. , 
....... 

~ . :---.. . :.,-.~ 

--. 
----

I I 11 I I I I I I I I I I I I I 11 I 11 

299 399 

I I I I I I I I 11 

499 

I I I I I I I I 
501 

Run 29 Roll angles + pushes 
'? 

.......... -. , 
~ ~ 

.•.. ,-.. ----'" ......... ,.-...... ~--•. -....... -~-'-.--......... -- ~--......... .-. ......-... " 
.... _.-. 

I I I I I I I I I I I I I I I I I I I I I 111111111111111111 

Run 
? 

290 309 

30 Roll angles + pushes 

....... J/ 

400 501 

,.,...-....... -. 
... ---....r'" '. 

, L_.-. .' . 
-.. ..,-

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
200 



Run 31 Roll angles + pushes 
.? 

.l \ ... ,-

I I I I I I I I I I I I 

288 

.--............ 

1111111111111111 

399 

angles -I- pushes 

I I I I 

498 

I I I I I I I I 
58' 

\_. 
-"'-- j 

1111111111" 111111111111111111111111111 

299 3!lt9 499 59. 

Run 33 Roll angles + pushes 
? 

..J,.- "-' ,/\ 
-+---'~O:-----"~~"--------=="7":--=,-+} ........ "'----r::---

. .-r-.r-. --_~ ....... _, .••.. ,--........ -...~ ................ _--......_~ ..... __ ~-_.-. _0- .• ,_............ ,; ", 
-'! .. ~-~.--...L-.-

.... l 
\.l 

1"-
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 



Run 34 Roll angles + pushes 
'? 

I I I I I I I I I I I I 

2~Ht 

111111111111111 

380 

¥F.35 RoU 
angles + pushes 

r '-,. ..-., 
~ " __ '.. , .. "r '_ 

11 I I I I I I I I I I I 
400 501 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 11 I 11 I 
200 3~0 400 501 

Run 36 Roll angles + pushes: 

'I 

_.J
l

:,.,."" ... ,. .-.~ 
. I'~ 

-'-"., .. ,.' \ ....... r.' 
, .... ,--_ ... 

.1' 

I I I I I I I I I I I I I I 11 I I I I I I I I I I I I I I I I I I I I I I I I 

l 




