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'!'he principal objective of this research is to prepare and evaluate A set 

of si.aulation scenarios in which subject pilots must carry out the follovinq 

critical approach func~ons simultaneously: 

1. Follow a 3D terminal airspace structure and arrive at fixed 

waypoLlts within the structure precise~y at pre-scheduled times in the 

presence of a full range of wind conditions aloft. 

2. Monitor nearby traffic on an Airborne Traffic Situation 

.Display, especially during merging and spacing operations, and detect 

blunders and resolve conflicts in a safe manner. 

These functions represent ~ key tasks in the application of distributed manage-

ment to the problem of providing adequate ATe capacity, safety, and efficiency 

at busy terminals. 

Opefi-loop simulator tests of the single-stage 40 ~~v algorithm developed 

by th~ project indicate that a descending pilot can comply quite closely with 

an assigned time ot ar.rival a ... a 3D waypoint simply by tracking a pre-calculated 

speed profile. In these tests, ~e pilot cuts back to idle thrust at a given 

DME distance from the Naypoint and keeps the aircraft descending at constant 

Mach and/or constant EAS almost solely ~ith stabilizer trim adjustments. Our 

initial experiments show that the aircraft arrives at the 3D waypoint within a 

few seconds of the anticipated time. The presence of headwinds or tailwin1s 
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does not affect the arrival t1.e error as long as the wind is accurately 

.adeled in the descent algorithlll. The accuracy achieved in th cpen-loop, 

si""9le-staCJe descents vas auch better thAn expected. These results all but 

quarantee that a 5 second standard deviation in arrival time error can ~ 

realized in closed-loop descents at veq .,aerate pilot workload level!l. The 

tena ·closed-loop· IIeaJUI that the descent profile required to CJet the aircraft 

to the 3D waypoint at the scheduled time is periodically recomputed throuqhout 

the descent and the pilot receives a continuous indication of the correct air

speed. The principal advantage of the closed-loop approach is tbat errors in 

wind estimation and pilot errors can be COI:Ipensated for as long as the air

craft stavs within its normal speed-altitude envelope. The disadvantage of 

t,e closed-loop technique is that ctn on-board computer, properly 50nterfacad 

with other aircraft systems, is required, whereas the open-loop technique can 

be implemented in the immediate future employing existing hand-calculators 

such as the TI59. For all practical purposes, it appears that the main limita

tion on the performance of an open-loop descent is the degree to which winds 

aloft can be accurately estimated. 

Research Activity 

A. Open-Loop Descp.nt Algorithm Development 

The folIo ing working programs have been writter. by the project based on 

the descent algorithm analyzed in the last semi-annual progress eport: 

1. Complete Algorithm for toe TOCS9 Hand Calc lator predicts hori

zontal distance and elapsed time for an idle thrust descent from 

36,000' to 10,000' given the dp.sired Mach during the first phase of 

the descent and the desired equivalent airspeed ducing the second 

phase). Running Time is 5 minutes, 13 seconds . 



2. S1.plified Algorithm for the TI59 applicable to a deacent between 

any two inteqer altitudes in the ranqe 40,000' to Eea level with 

c~nstant headw1.J..ds/taUwinds. RunnJ.nq time has been -':'O!duced to 2 

a1nute • 40 seconds by using only one iteration at each altitude 

level and st.plifying the co.putation in the transition zone between 

constant BAS and (.'Onstant Mach. 

3. COaplet~ Algoritha in FORTRAN for running baseline solutions on 

th~ Adage AGT-30 computer. The values obtained from this prograa have 

been used to check the resul~s of open-loop descents in the 707 sim-

ulator from 36,000' to 10,000' and to check the TIS9 results. 

4. Real-time, closed-loop algorithm in Adage AGT-)O assembly lan-

quage (ADEPT) continuously computes and displays the Mach or EAS 

va:i.ue required to arrive at a 3D w£ypoin"t at the assigned time. 

The basic building block for all of these prcgrams is a computation sequence 

which estimates the horizontal distance and elapsed time corresponding to a 

given Mach-EAS descent profile. The algorithm is based on two equations which 

sum the longitudinal wind axis force components (zero t.ltrust d3sumed) : 

. . 
-c - mg sin y m(TAS + w cos y) 

. . 
-L + mg cos y = mew Sill y - Y TAS) 

These equations are solved at discrete altitude levels between the aircraft's 

cruise altitude and the desired altitude at the destination waypoint. At 

present, even numbered altitudes between sea level and 40,000 ft. are employed 

as computation points. Using a piecewise-linear approximation to the trajectory, 

the time and horizontal distance required to traverse each 2,000 ft. altitude 

increment are then found. These values arc summed to obtain the overall elapsed 

time and the horizontal distance covered during the descent. 

As with most finite difference algorithms of this type, some of the vdlu s 

required dur.mg the calculations are not avai ;'able until the calculation is 



is completed. As a con3equence, the comPQtati~n must be repeated (iterated) 

one or IDOre tia!s to obtain more accurate approximations for the misnlnq values. 

In the M.I.T. descent alqorithm, no more than two passes through the routine at 

each altitude level are ellployed. Mdition!ll iteraUons, it wall found, have 

very little effect on the results. 

The sa.. basic algoritha ia t.plemented quite differently in FORrRAN, in 

the '1159, ADd i.n t.M Mage asse.bly language ADEPT because cof the unique con-

atraints iaposed in each case. The FORTRAN program, for example, makes one 

complete pass through all the altitude levels, storing the iterim results in 

~tl tables for use in the second pass. This extravagant use of storage tables 
~ 

vas impossible in the T159, which is memory limited. In the latter program, 

ccnsequentlYr two iterations are executed at each altitude in sequence in the 

full Yorsion and one iteration per altitude in the short version. Minimizing 

the running time was the main consideration in organizing the real- time ADEPT 

program. Since it operates repetitively at a one solution per second rate 

during the descent, values generated in the prior frame are used to approximate 

the mis~ing variables in the current frame, hence only one pass through the 

algorithm is required per frame. 

A flow chart for the FORTRAN vel:slon of the algorithm is given in Figure I 

and a flow chart of the short TI59 program is p~esented in Figure 2. A listing 

of the FORTRAN program is given in Appendix A as well as a set of 0utputs for 

three descent profiles (standard, medium speed, slow speed). A listing of the 

short TI59 program is gi \r n in Appendix B. The real-time Adage descent program 

is still being tested and refined, hence it will be ~ocumented at a later date. 

The results from the FORTRAN and TI59 program agree quite well. For example, 

on a standard .83 Mach - 320 knot BAS descent fro~ 36,000' to 10,000' the FORTRAN 

program predicts an elapsed time of 591 seconds and the TI59 program predicts 

591.6 seconds. Horizontal distunce according to the FO~TRAN program will be 
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439,996 feet, whereas the T!.5Q estimates 441, 165 feet. 

Two visiting students from the Centre d'Etudes et de Recherches de Toulouse 

M. Roger Dubois and M. Jean-'Michel Loussant, will be working full time from 

April through June on the evaluation and refinement of the TI59 alqorithm. 

B. 707 Simulation Program Refineme"'lts 

The decision to include open-loop descent tests in the research program 

was based on the nee~ for an interim 4D RNAV technique that could be implemented 

in the near future. Open-loop testing, however, places much more severe re

quirements on the fidelity of the simulation nodel. -~!odeling errors that would 

be washed out in a closed-loop system, cause cumulative performance errors in 

an open-loop system that would co~pletely mask the human factor effects we are 

attempting to measure. For this reason, a very significant effort has been 

made to correct errors and to improve the accuracy of the M. 1. T. 707 simulati 'Jn 

program. The original 707 program written by Captai.1 Charles Corley (reference 

1) has been thoroughly checked and over a h~ndred major modifications made to 

enhance its fidelity. A separate report on the current ai~craft model and 

simulation program is now in preparation, so \-le will not go into great detail 

here . A structural flow chart for the new 707 program is given in Fig. 3. 

The following list identifies the most important changes: 

1. The roll moment ~quation was modified t o include the inter

action between inboard and o~tboard ailerons as a function of flap 

sett'ng ;;lna f:he effects of spoiler blm"down. 

2. The air~peed dial now reads equivalent airspeed (EAS) in

"tead I)f indicated airspeed (lAS) s ince the profile desGents utiliZe 

constant EAS, which is a true lindicator of dynamic pr essure. 

3. The alignment of the ~~CH di al and the EAS di ~ l i s now cor

rect at t Ie curren':. airspeed needle position . The 11ACH d i al range 
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was reduced to .6 through .9. 

4. The rotating drum on the altimeter (lOO's of feet) was re

placed by an discretely updated digit. 

5. The atmospheric variables and the instrument calculations 

axe now updated every 1/15 seconds. 

6. All the analog co'ntrol inputs have been rescaled as well as 

the corresponding aero1ynamic ccefficients. 

7. Errors in drag, the Euler angle routine SICOS, thrust, 

elevator limits, and several logic errors have been corrected. 

8. The old piecewise-linear traffic generator has been removed 

to make way for the new traffic routine which will be based on stored 

traj ecb:>ries. 

9. Three ne'~ function switch modes have been created: 

(a) Fly with position frozen (use=ul in establishing the 

steady-state fliyht conditions required by the initial 

condition routine INITK). 

(b) Return to monitor leaving the real-time progr~n in a 

clean condition so that it can be resta~ted at the point 

where the interruption occured. 

(c) Execution of a single frame (used for debugging). 

10. The steady-state elevato~ bias can now be set as an i nitial 

condition, thus avoiding a severe pitch transient when the program 

is started. 

11. A more accurate square root routine has been written and the 

duplication of square root software in FNST and ACSM eliminated. 

12. The trapezoidal integration of acceleration components has 

been rescaled to reduce the :r:-isk of overflow. 
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13 , The initial condition routine, the wind model, analog out

p~ts, and profile descent algorithm are now separate program£, no 

longer imbedded in ~he ACSM progr&n. This was done to minimize the 

number of versions of the rather large program ACSM that mus~ be 

stored on disk. 

14. Several aerodynamic coefficients were changed and idle thrust 

was set to ze~o. 

15. An interval clock count ~as added to provide the real-time 

program with an absolute time base for matching 40 RNAV schedulzs. 

As a consequence of the revisions listed above, - the current 707 simula

tion performs and handles much like the actual airc=aft and meaningful open

loop test ing can be carried out. 

C. Advanced Integrated Display 

John-Thanes Amenyo continued his work during the report period on the 

design and programming of a single integrated display that would place ATSD 

information in the center of the pilot's scan field. This display is scheduled 

to be completed at the end of the sprin~ term. 

D. Presentations 

(a) NAS~-Langley Research cente r - October II, 1978 

At the invi tation of NASA Headquar.ters, a review of M. I .T.'s 4D RNAV-ATSD 

work was presented to a group of abou~ 30 FAA and NASA s taff members by Mark 

Conne lly. Professor John Kreifeld t also made a pr esentation of his resear ch 

on distributed management . 

(b) FAA Engineering and Development Initiatives Process -. August 17 , 1978 

A ta l k on the relationship between ATC capacity and ATSD··4D Rt'lAV t echniques 

was presented to the Airport Capa~ity Topic Group in Washington , D.C . by 
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Mark C~nnelly. Later in the year, at the request of the Chairman, J0seph Blatt, 

a report summarizing this talk was submitted for inclusion in the final report 

of the Initiatives Study. 

(c) GENAVAC Meetini - February 27, 1£79 - Washington, D.C. 

A presentation was made to a group representing the major ger.eral aviation 

organizations by Mark Connelly. A review of ~he M.I.T. ATSD work was followed 

by a discussion period which focused on the neec. for greater ATe capacity to 

accomodate the growth of both the airlines and general avi ation without re-

stricting the efficiency or utility of either. Representatives of AOPA, NPA, 

NBAA, GAMA and HAA were present at the meeting. 

Cd) Channel 2 - B~ston - April 20, 1979 

The M.l.T. cockpit and A'I'SD display were included 1n an evening news 

special report on mid-air collisions. 
PA,-,... . ~ 

QUAlI~ 

References SJl. ~(( ~Wh ••• ( 

1. Charles Corley, A ~imulation Study of Time-Controlled Aircraft Navigation, 

M.S. Thesis, M.I.T. Department of Electrical Engineering, Deceuher 1974. 



Id 
I.~ 

1·3 
1.4 
1·5 
1·6 
1 .7 
1 ·10 
1 • 1 1 
1. 12 
1·1 3 
1 • III 
1 • 1 '1 

1 ·16 
~ • ! I 
1 .20 
1.21 

1.23 
1·24 
1.25 
1·2.;> 
I. '-: 7 
1· 30 
1 .3 ! 
1·32 
1.33 
1.34 
1·3S 
1 • 3~ 
1·3" 
1 ·!I (l 
! . l! 
I I ': • . l ~ . 

1.43 
1 ' ! I LI 

1.45 
1 • 'I~ 
1 ./17 

1 • j O 

")0 

5 

P:10G:tAl'i. ?~OfILE 
U;PL 1 CIT F'::U\CT ION C F> 
D It I::;(JS I OlJ TAS C 11)" rMACH C 17) .. EAS C 17)' TASfTC 17)" S 1 N::H 17) 
Dll iENSION ::lELTTC 17) .. SUi-I"'C 17) .. DELTXC 17) .. SUi'lX( 17)" GA~~D( 17) 
o Hl EN 5 1 0 ~ J 1 IH tJ j) ( 1 5)" ~ DOT ( 1 7 b F 5 q S I G ( 1 5 b 5 S ( 1 5 )., ~ S C ( 1 ) 
DINENSION IFLAu(I) .. !t1l(1)~r:1D(17).,CQS ·~(11) .. lAL!(17) 

DIMENSION F~ACHCCI),D~AG(I),ICI) 
CO"ll'~uN/XI EAS .. Gl\I". LJ. ;-;\~ fT .. CU 5':;, Fl'1:'\Cr. .. DDAli .. 1 

1);\ TI\ ! FL;\l.i/Q/, I hl/O I, WDOT II 7.0.01 
DATri COSG/17*1.0/,GAMD/17~0.01 

DATA HIIND/15*0.0/ .. FS~SIG/.8593f .. • 8325F ... a061F ... 7802F .. 
1.7!j/ISF ... 7298F .. ·70531-' ... 681 IF ... 651SF ... 6343F';.61 !~F .. 
;~·Sf~91rJ .5612F .. • 5442F .. • 51BSrl 

DA TAl AL T 11 0 .. 1 2, 1 4, 1 6.. 1 S .. ~ Q .. 22 .. ~ II .. :"! 6 ... ~~ () .. :3 0 .. '3 ~~ .. 3/~ .. '; ~ .. '} e .. n ... n I 
~~~~ 5~!7~~. ~ ~1 ~ 6 . E,7 23.3,711.8 .. 712.2 .. 706·6 .. 700.9,695.2 .. 

16G9·5 .. 6C3.7 .. 67 7.8 .. 61!.S~665.0,662.0 .. 662.01 
DATA EASC/320d",Fl'lACHC/.83FI 
GL03.!\L £AS C, FtlACHC 

1=0 
DO £, O. l~ = 1 6, 1 7 
T:\S(i~) =0 

)-"1 iJ:. C}: ( i:) = 0 • 0 ;,. 
EASUO =0· 

TASFT( iO =0. 
SINGO~) =0. 
CONTlrnE 
DO 10 l'~=1 5, 17 
I!1D (jO =0 
IJJ:jL TT ClO = 0 • 
SUI',; on =0· 
ut;L ;X(}·~ )::I)· 

S I Jl ·.~: ( L) =0 · 
CU.J-:' : J"i::: 
1=1+1 . 
EAS(I)=EASC 
TJ\S( 1) = :C:1'.~ C / F5~::-1 Li (I) 
F~ACH(1)=;AS(I)/{SS{I)*.86&4F) 

TASFTCI)=CTASCI)*6080.3)/3600· 
IF (1- 1. 5) 5 .. 6 

ORIGINAL P;': . 
Of. POOR QUALITY 



., . 

2.1 
~.~ 

l~ ' :) 
2.4 
2·5 
2·~ 
2·7 
2.10 
2.1 1 
2.12 
~.13 

2.27 
2·30· 
2.31 
2·32 
~·'33 
2·34 
~~. 35 

:" 
l. , 

3 ~ 

4 

. 

"-
": 12: 

. , . 
> • 

-. 

. ." . 

' -



J. 1 
3 . ?, 
3·3 
3. I, 
3·5 

3·7 
'J . 1 () 
3011 
3·12 
3013 
3014 
:S .l ,) 
3dS 
3 · 11 
3 . ,.U 
J . ~-! I 
:J. 2~ 
3·23 
3·24 
3·25 
3.20 
3·21 
3.30 
:~ • ~~ I 
3·32 
'3· JJ 
3·34 
J. )~; 
3.:36 
3·) 7 
3 · .',0 
3.Lil 

3·47 
3·!')O 
'J . :j I 
1 , ) : I 

3 ·53 
3·5 ·/~ 

3·55 
3 · 5 6 
3·57 
3·60 
3 · 5 1 
3· 02 

1 1 

13 

I I: 

15 

!" 

C.:\LL D ' GX 
Sl '-JG (l) =C . IG IC' 6994.) * « C ':/\SFT <I ) - ;ASFTC 16) ) 12000. h 
ITASFTCl)-J2. 1» 
COSG C I ) = 1 - S IrJG' I )4e 5 llJ G ( I ) 12 
DZS~=-TA~fT(l) ~S IUG( l ) 

D~l.TT(1)=200Q ., ESQ 
lRD(I)=D~'3'l"' ou . 

CANUCl-l)=CSINGCI-1)-S1JG(I)}/DELTT(I-I) 
1=16 
l..Al.L D~GX 
1=IFLA13 
SINGe 16)=- D~Aa/~2500n. 
G':\MD(I)=CSINGCI)-SlNG(16»/~ELTT(1) 

1=11 
CaLL 1J . ~\.iY 
1 = 1 r·i.... .. hi+ 1 

ORIGINAL PA E I 
OF PDOR QUALITY 

SHJG C 1 7) =D?u;GI ( C 5994,) * C C (TASFT( 17) -7A S fT< 1> ) 12000 . )"" 
ITASfT(17)-32.17» 
D£S~=-TASFT(17)*SIN~(17) 

DELTT(17)=200 0 ./DESR 
CALL DRAGX 
SIN G ( 1 ) = D ~=. G 1 ( (6 9 f) 4 • ) ;.:t ( ( ( -A:: f - I 1 ) - ~ I '. 3 ~.~. I· .. ~ ) 1/ ~ IJ I'; 1I • ) * 
ITASfT CI)-32.17» 
COSG(1)=1-51~ 3 (1)~ ~1~J(1)/2. 

D~S~=-TASFT(l)*SINu(I) 

D.:L TT C 1 ) =2 1) UO ·1 Dt:S~ 
I:1D(I)=DESQ>w<60. 
Gin. D ( 1 7 ) = ( S 1 i :3 ( 1 7 ) - S rr J G ( I ) ) 1 D EL T T ( 1 7 ) 
Hn~nh=20 0 i) • '" ( TAS C 1 7) - TA S ( 1- 1 ) ) 1 ( TAS ( 16) - TA S ( 1- 1 ) + TAS ( 17) -
I;AS(1»· 
DELT7 Cl-1)=-(nTMHK+!00C.)/(TASFT(1-1). S l~-(1-1): 

D:::L T x ( 1 - 1 ) = ( -:- j~ Sf"- ( i -I) >: C Ij ') I J ( L - I ) ., . . '/ II";D ( 1- 1 ) ) ~D EL T'i ( 1 - ! ) 
T .s. ;? = - ( 3 0 0 0 • - n ': r'J H in 1 ( T AS i' ': ( 1 ) '" 5 1 , 3 ( 1 ) ) 
D SL T X ( 1 ) = ( T \ S r T( 1 ) '" C 0 '3 .; ( 1 ) + l .,tl N D ( 1 .) ) ". T 8"i P 
GO TO 7 
SI N~(I)=-DqA~/ ~2500U · 
GAi'lD(l-1 )=( ~l :~ ':l ' i-! )-S J~J..i( 1 ) ) / ]1 ::1. ';'-( i -I ) 
IF C1FLAG.GT·O) DELTT(li'LAu+l)=7S1P 
1iJ=l r+ l 
IF ( I ,,-'.) 0 .. l.q 
$ ' .I."'(! )=jl j':L ... · .. ( l .l / : ~ 

DO 15 ' =2 .. 13 
S ~.Jr"!T{}:)=SU:1TC;{-I) +D2LTTOD 
corT i i.l'E 
SUC.T ( ( 4 ) =SUt'~ T( 13) + DEi....TT( 14) 12 
SU~X (I) =DELTX (1)! 2 

DO 15 j;=2 .. 1 3 
SUhX (} ~ ) = S Vi-.}~ U; - 1 j + DELTX (l ) 

corJT I r,:;E 
SUr.X( 14)= 5UJ X(13)+ D£LTX (14)12 



.. 

4.1 
4.2 
,~. 3 21 
L,1·4 
Lj·5 

4·6 
4 •• 
ll. 10 23 
4·11 
4·12 24 
4-13 
I~. 14 
4-15 
4-16 30 
4.J7 50 
4.20 20 
4 .. 21 
4 22 !~ O 

4. 2 3 
4·24 26 
4. 25 

te lTE e 10 .. 20) 
1\ - ! 
tn IT £ (10 .. 30) IALT 0\ >.. F.>jACll( Kj .. ::AS OD .. TAse K) .. TASFT (K) .. 
ISI1JGO: >"COSG(K) .. I'10 CK)" GAL'.DCK) 
IF (1\.EQ-17> GO 'ro 23 
K=K+l 
GO TO 21 
W:1ITE Cl ... 40) 
K=l 
tr.1 1 TE( 10 .. 50) IAL TOO .. DEL;OT (lO .. St:MT 00 .. DEL TXClO .. S!.'t1XC K) 
IF Ch.EQ.I1) GO TO 26 
} '=1\+ 1 . 
GO TO 24 
FORMATe 13 ... F8 .4 .. 3F8. 1 .. 2F9 .4 .. 17 .. E12. 3) 
FO~l'jATC I3 .. 2X .. F1.2 .. F9.1 .. I8~ 110) 
FO~t;,ATC 1 x .. 3HALT .. 2:< .. 5HFMACH .. 4X .. 3HEAS .. 5X .. 3HTAS .. 4X .. SnTASFT .. 
14X .. 4HS1 NG~5X .. 4HCOSG .. 4X .. 3HR/D .. 6X .. 4HJAMD> 
FO~~AT CIII11X .. 3HALT .. 3X .. 5HOELTT .. 5X .. 4HS~M7 .. 3X .. 5HDELTX .. 5X .. 
14HSUl'IX ) 
EXIT 
£iiiD / 



501 
5.2 
5·3 
5.4 
5·5 
5.6 
5.7 
Sol 0 
5011 
5-12 2 
5-13 J 
5-14 
5-15 4 
5.16 5 
5-17 
5.2·) 
5.21 S 
5·22 
5.23 7 
5.24 
5.25 

SU3:10:.!'!"li:iE D~AGY . 
iL-.PLI CIT FRACT lOll( F> 
COl'. ,.0 ~/x/ £AS C 17) .. GAl'iD( 11 ) ~ TASFT( 11) .. COSG ( 17) .. 
1 n .... (;}: ( 1 1) .. D':~A G ( 1 ) .. 1 ( 1 ) 
QS=10.208~EAS(I)*~AS(I) 

CL= (u. 1',l) ( I ) 'rTASfT ( 1 ) + 32. 1 1 ",cos G' 1 ) ) >:' u 99 4. / as 
1 F (fi:.AC~ ( 1 ) - .7) 1 .. 1 .. 2 
CJ=.OI2+·052~.CL.~L 

..iO TlJ 7 
IF (Fl';. ti( I) - .' S) 3 .. 3 .. 4 
CD=.O}233+·0033"'(f~ACti{I)-.8)+.0524*CL*CL 

-JO TO 7 
IF (FC 'ACH(l)-.845) 5 .. 5 .. 6 
CD= • 0 1 4+ ·0311 * (f[ iACH ( r ) - .845) + ( .063+ .2356. (Ft{ACii( 1 > - .8) ~ '" 
lCL*GL 
~O TG ' 7 
C;)=.O 1 .. + ·1455-1' (nt,ACH ( I ) - • e45)+ ( • 063+ .8333* (HiACiH 1 )-
1.845)).CL*CL 
D:1Au"""GS*CD 

EiJD 

~ . jIF , 
•• ,., •• - I • • ~ I • , f' : '" I 

• J' - ~ . . • 



. ~ 

P~JrlL~L15i1(u~1) ~ IA oJJ ~,(. ~ O~ s c. ~ .... ~ (.S"3 f't.H-l(3'2.0 EA~~ 
!'l:::5:::'!" ( .H 00 1 ) 
?~Cr~ I L'-:: 

.:..L7 Ft·lACr. :::AS TAS TASFT S l~JG COSG DID G.!\f.]D 
iO 0.5f,~1 320.0 372.4 529·0 -0.G5:S~ o. ·nv~ ~ II 0 - C ·l:!3!::-I)I~ 

1 '~ 0·6074 320·0 384.4 ,:)49.2 -0.0552 0·9965 2148 -8· 1/14~-04 
1~ 0.6320 320·0 ·397 .. 0 670·:0 -0·0544 0·9~65 21B6 -0. 14E!:;-04 
16 0·5580 320.0 410·2 692·3 -0.0530 0·9936 2225 -0 .. 15?Z-04 
13 o ·l)655 320.0 424·0 71601 -0·0526 0.9986 ?261 -O.IS1l->ll4 . 
20 0·7146 320·0 438.5 740.6 -0·0518 0.9987 2303 -0· 137 E.-04 
22 0·7455 320·0 453.7 765·3 -0·OSI1 0·9907 2350 -0·127::-04 
24 0·7783 320·0 469 .. 8 . 793.'5 -0·0505 C·iN ?. 7 2403 0.519E-0~ 
25 0·8129 320·0 435·7 822.0 -0.0530 0·9985 2642 0·-S40E-03 
2G 0·S300 312·5 492.7 832.2 -0·0828 0.99-:') '~l~j~ -[).141l::-!'lJ 
30 0'03013 298.7 408·5 825·0 -0·0786 o d~;) J 3898 -0·116E-03 
32 0.8300 285·2 484.2 617.9 -0·0752 0·9912 3690 -0·159=:-03 
34 0.0300 272 · 2 480·0 810.7 -0·0700 0·9975 3406 -0.175E-03 
36 0·8300 259.6 47701 805.8 -0·C539 0.9980 J 06~ -0· 33C:>u4 
33 0·8300 247.5 477.1 805·8 -0.0526 1·0000 a O·JO O~+OO 

0 0.8497 320.0 504.5 652.1 . -0.0826 1.0000 a O.OOOE+OO 
::J 0·3300 326.7 496.9 639·3 -0.0875 l~OOOO C - oJ . 17 1 E- 03 

i1.J4 .... :J==~7i 5:J1 T D£i.'!" X S~l' X 
10 56.86 28.4 35709 17654 
12 55.04 84·3 36199 54053 
14 5 '1 . e7 139.1 36737 907yl 
15 53·91 ! 93'} 37294 1280 2:5 
13 53.06 246-1 3794 : 166027 
20 52.09 296·2 30527 204554 
22 51 ·04 349·3 39066 243620 
24 49.93 399.2 39568 283189 
2C 43·79 443 ·0 35945 319134 
2U 30 ·05 473.0 24918 344053 
30 30·76 503.8 2531S 3S 935t' 
.12 32.5~ 536 .3 26520 395888 
34 35·22 'J 71. 5 28485 424373 
. 6 3B.65 59 1 ·0 31244 4399~6 

fj 0·00 0·0 0 J 
0 0.00 0.0 a 0 
u 27 . 2LI 0·0 a 0 

. 
:.\ ....... " ' . . . ~. . . . 
.• ~ , • ' " '> • ' ,.---- , 



( 

dSTrd.l) 
LiS~V (O .. 1 > 
q:: •. 0 'J .:: ( J.. 1 .. ( ( 1 1 .. 1 3) ; i 
I~: P~ l J l .. l \ .. l I ' ~ J ;") ) 1 ) 

, ~ •• J'~"r\ . ' i l·\ l ,) j\) 

STk~T(12 .. 0ul(001 .. 0J7» r...,k,:,. .... e!',. i~ tic )C~ .... ~ ( 1,C.o K E.r-lS) 
OP=.{";(£A:iC .. "0") 
2114040000~ 
?~GrlL::: 

{:tLT l ' IIr\ ~ i : !:" 5 TAS ':'ASFT 5 I r~u C~SG :VD ~AIm 
10 0·4145 260·0 302·6 51 1 • 1 -0·0415 0·?9S; 1460 -0.549E-05 , 
12 0·4935 2~0·0 312·3 527.5 -0·~472 G· n69 1493 -0.-S04E-05 
14 0·5135 260 ·0 322.5 544.0 -0.J451 O. ~939 1526 -0.527£-05 
1...> 0·5347 2-S0.0 333· " - 52 ·9 -0·C452 0.;}909 1560 -0.72e~-05 
10 0·5570 200·0 344·5 581 ·8 -0.0455 0·9990 1593 -O.BOIE-OJ 
20 0.5605 250.0 355·3 601·7 -0.0450 0.9990 1525 -0.907£-05 
22 0.6057 260.0 358.7 622.7 -0·0444 0.9990 IS57 -0.909E-0 5 
24 0.6323 250·0 381 .7 644.7 -0.0437 0.9990 1690 -0.105r':- 0 4 
26 0·6605 260·0 395·5 667.9 -0.0430 0·9991 1721 -0.118£-04 
25 0·">904 260·0 409.9 ';92·3 -0.0421 0·~991 1750 -Q·100!:--04 
30 0·1224 200.0 425·2 118.2 -0.0414 0.9991 1185 -0.919£-05 ( 32 Q.7S,j5 ~UO.O 441 .4 7/,5·5 -0.0403 0.9992 1825 - O. 190£::-04 ,~ 

~ " J . 7 ? ~ ~) .... -lL . ~; w: r' . L 174·2 -0·0395 0.9992 1835 0.379::-03 
...)'1 

J:' 0. 6 3uJ ~ 39.6 477·1 60 5·3 -0.0639 0.9930 3088 -0.338£-04 3E: 0. b 300 ?.!o'" 5 477.1 605·8 -0·0625 1·0000 0 O.GOOE+QO 
0 O. e31 I ?ou ·o '-07.6 306.9 -0.0643 1·0000 0 O.OOOE+OO 0 0· 6 31) 0 272.2 460.8 610·7 -0.0701 1.0000 0 -0.178£-03 

,;i.T J ;L.T T ~ :. ' .,.. I . , DSLTX ti i-i~ 

10 82.17 41-1 41947 20913 
12 8J·37 121 ·5 42349 633 2 3 
1 :. 7 • ..) 3 200 .1 4 2190 10 5 11 4 
1 ~ 76 · 9 2 2 71.0 432 46 1493 5 2 
It.. 75 ·33 352 ·3 43179 193142 
2CJ 13· 3 1 42 5.1 443 6 7 2 37509 
22 72· 4 tJ 49 t;; · 5 4503 !; 2 62546 ' 
2 ' 70 .9 E 5S9 ·5 4 5 71 3 32 0265 
d0 ,,>,) .71 5 39 . 2 i l 5 514 3747 [; 1 
2L ':'0 .5:) 107. 2 47 426 ll2 22 07 
,", " .) 7 .} 'J 775·0 4 82 15 410 -'t2 3 .,) ..J 

32 ,> ::' .71 b40 .1 4 2945 5 1 9 3 ~ts 

34 'ij · O l 935 . 7 742 17 59 3 5 46 
3,) 2 0 • .5 1 941· 0 1 5 73 ' 0 19 J 3 
'} I , 0 . 00 0 . 0 0 0 

0 0 · 00 0 . 0 a 0 
G 35 ·17 0 · 0 0 ' a 



( 

( 

, ... ,-..-, 
10 
12 
l.:t .. 
L J 

1 . 
t , 
..... - ,-, 

24 
26 
2 L 

32 
3L: 
~) J 

'." 
... - -- ! 

10 
12 
14 
1G 
I S 

• ~ I ' 
/ ..... 

3v 
3<.

J 
o 

')-3551 
0·379.;, 
l • J9S0 
!l • ''il 1 3 
(:.4235 
u·44:>.:> 
0 ·4.:>59 
8.4[,64 
G. 30u 1 
J. 531 1 

J.3fl1 9 
0·6J97 
~: .j3 ') 3 
:,' .570.) 
• • ill J ': 

;) 1::i..T T 

103 ·35 
105.59 
l::l~.91 

1:.1 0 .2'> 
0)7.7 /1 

')5·3 1 
92 .9 9 
9] · 6 ' 
85 . L: 9 

-5 .4 5 

t.'! . 07 
:.. ~ . ')..) 

J · O:; 
O · JJ 
0 - 0U 

20;)·0 
2 'JO ·0 
200·0 
200·J 
200·0 
20J.0 
20J ·O 
~OO·G 

20J·0 
200·0 
200·0 
20J.0 
2JO·0 
~OO·O 

200·0 
0.0 

·0 

'~-J,'. ~ -

5 ~.2 

159. [; 
2 6 ~.7 

352 : c., 
450 . '/ 
555.0 
;'4 9 . u 
73 Y.S 
J 2(j .l 
~14· 5 

99) · :] 
i 'J ...:, I • ..) 

, 11 .:>3 . 4 

In .· 'j 

0 . 0 

T~S 

232.8 
240.3 
2'15 -1 
250.4 
265·0 
274.0 
2t;3. 6 
2Y3·6 
30 4. 2 
315·3 
3 ~ 7 • 1 
339.5 
352.6 
367·5 
3 0 5.5 

0·0 
J.O 

D~L -:-:.:: 
4 2546 
427 9 9 
1\ 'J ')7 'l 

43364 
J~:; -) 9 c; 
{1 '106 9 
II!I L. .; 1 
44 9 19 
4 5420 
11 5':1 95 
4">520 
!; 7?. ;-j 

40 71 9 
,j 'J '; ~ 7 

o 

o 

TI;SFT 
393·1 
405.6 
'I 19. 1 
433·0 
447.6 
462·9 
It 79.0 
4~!>.() 

513. c. 
532 ·5 
::; :J ~ • II 
5 7~. -; 

595.5 
520.7 
'). 1 • 1 

0·0 
0·0 

Sl:-4.:i 
-0·0470 
-0·0467 
-(1.0464 
-Ow0461 
-0·0457 
-0·0453 
-J·0449 
- C · 0 Lt-4 S 
- O . 'JI~ I,':.; 

-0.0434 
- 0 • U I~ :-. '7 

- u. t) 4'_ ~3 

-0.0410 
-0·0393 
- 1) .1):; 1. 7 

0·000::1 
0.0000 

21 2 73 
6 /1072 

107 150 
150515 
1 ~ ~: 2 1 /1 

2 3 6 2 &4 
2 f:2 77 b 
327 0 95 
37311 6 
41 9 11 2 
455 73 2 
~, ! ~:, '., 1 .' 

5 6 1732 
5 3 71 36 

o 

o 

GCS3 
0·9959 
0.990 ;1 
0.9 ;f iD 
0.9989 
0.9990 
0.9990 
0.9990 
Ll., :;; - .. 
0 ·9990 
0-9~~1 

· . • 9'; ') ~ 

r; • "";/ :1 ~ ! 

U.9~92 

0- ';}992 
1. 00 0':; 
1.00 0 0 
1·0000 

~/C 

1 107 
1 1 3.') 
11 lb 
1196 
122 7 
1259 
1,290 
1323 
1356 
136 8 
1420 
1.', :) / ; 

1465 
1462 

o 
o 

:Al'JD 
-0-255;::-05 
-0· ?'~ 5:::-0,) 
-Q.?geI::-Il .... 
-0·351£-05 
-O.~92Z-05 

-0.4512-05 
-0·459E-05 
-0·540;::-05 
-!) - .) 2 1 ::: .• 05 
- I) . ') 7 2:':-05 
-0 ·707E-05 
-p151.~-04 

-0 .215::-0 '4 
0.13')£-03 

O·O OJ::::+ .. ) 
O·COO=:+OO 



000 6'3 uP 
001 2E, 26 
00 2 :::7 IFF 
00:::: 01 01 
004 00 00 
on5 55 55 
006 7:3 F~C* 
007 OE, 06 
00:3 22 I t·4 ... ·' 
00'3 5'3 I NT 
010 :35 1/;:':: 
011 65 >:: 
012 4 :~: RCL 
01:;: 01 0 1 
Oi4 42 SID 
015 14 14 
016 65 }:: 
Oi7 01 1 
Cl l ::: *3 ::: 
01'3 OE. 6 
(121] [I ::: !:! 

021 0'3 '3 
(122 '35 = 
IJ2:3 42 ::;TO 
024 13 1':· 

'-' 
025 
026 
027 7::: F.:C:* 
02::: 06 06 
029 
030 

5'3 un 

031 0 1 1 
032 00 0 
(I::::::: 54 ) 

(135 42 ~:;TD 

036 12 12 
CI':;7 :32 ::.:: ~ T 
[I :::: ::: ·4 :~: ~~ C: L 

C14(1 -32 ::.:: % T 
u -+ 1 2 2 I t,~ \' 
042 77 GE 
Cf4:;: 00 00 
044 
CI45 !::E :::1 F 
04t. 01 01 
047 61 GTO 
CI4::! 
0 49 

00 
c c 
'-' -' 

00 

05iJ 6!:: NOF' 

", .. ..,~tJJ i 1.. 6 
T I 5Cf V .... .sc..J Pr-u t' ... .. -

Ne.w 5ho~{- Fo..-"", voiD P .... j · ... Jov~ 

ORIGI At. 
OF PO R 



051 
052 
05:3 
054 
055 
056 
057 
05:3 

6:3 t·Wp 
61 GTO 
00 00 
:35 85 
73 RC* 
06 06 
59 PH 

059 0 :.. 
060 00 

1 
o 

061 E.5 , .. ..... 

062 43 RCl 
06:3 00 00 
OEA 42 STO 
Ot.5 12 12 
066 '~5 = 
067 42 ::::10 
ClE,::: 1:3 1:3 

070 
071 
072 
073 
074 
075 
076 

01 

OE-
0:::: 
0 '3 
65 
t:'.-, 
,_I .:" 

1 . 
t. 

'3 

( 

1)77 7:::: F.:C: * 
07:::: 06 06 
1]7'3 22 I t·i ',l 
0::::0 59 I t·iT 
0:::: 1 54 ::. 
(1:::2 '3 ~, = 
0:::::::: 42 :::;TO 
0::::4 14- 14 
[1:::5 :::7 IFF 
0 ::::6 00 Oi:1 
0::::7 00 00 

0 ::::9 43 pel 
090 1":: 1 .:. 

- '-' 
[191 42 ::::TO 
092 10 10 
[1'3 :3 :::E, ~:; TF 

09 4 00 00 
0'35 61 GTD 
096 00 00 
[;97 00 00 

0 9 '3 
lO CI 

02 
.-, ..., 
'::' 1' 

02 

. ~. E 5 
IIik - Y 

OR QUAL\T 



101 71 SBF.: 
102 04 04 
103 :3 4 34 
~04 71 SBR 
105 01 01 
1.)6 13 1:3 
IG7 61 GTO 
lOB 00 00 
10'3 00 00 
110 00 0 
111 00 0 
112 00 0 
11 :~: 4:3 RCL 
114131:3 
115 65 x 
116 4:3 RCL 
117 0'3 0'3 
11 ::: 
119 
120 
121 
122 
12:3 
124 
125 
126 
127 
i 2::: 

C"~ 
._1 ••• ' 

02 
00 
00 
00 
'35 

I] 

o 
o 
= 

'34 +.,"'-
42 :::TO 

15 
4:3 F.:C:L 

12'3 03 03 
1 :~:O 
131 
1 :32 
1·-· .-. . ~I.':I 

1·:' .4 
"_l iT 

1 :35 
136 
137 

43 RCL 
06 06 
22 I t·4V 
67 EI~ 
01 
43 

01 
.i .- , 
"t.':' 

:::E. STF 
13::: 05 05 
1.;:·} :::7 IFF 
140 04 04 
141 Oi 01 
142 51 51 
143 22 I t·i l 

.... 

144 :::7 IFF 
145 02 02 
146 01 01 
147 5 '3 5 13 

14'3 
.: .. ) I H'·,.. 
::: t:. ::; T F 

150 02 02 



151 .:1-:' . '-' F.:Cl 
1 ~ .o . 

._I ~ 15 15 
1 ~ ..... 

,"- o:} t.5 ",< 

154 13:::: , 
155 05 c-._, 
15E, '3.5 = 
157 42 STO 
158 15 15 

-~ 159 4 0

:, ._' RCl 
160 15 15 
161 44 SUr'l 
162 16 16 
16:3 6'-.- t·mp 
164 .- e-

'=' -' X 

165 0= .-. _I .;.. ( 

1E,6 4:3 F.:Cl 
lE.7 1 c· '-' 1':' '-' 
16::! 0'- e- , .. 

': '0_1 ..... 

169 4 ·:' ._' F.:CL 
170 1 .:' .. "-' 1·:' .' 
171 ,-, e: 

-:'0_' + 1 -;0 .-, 
j ~ 4·:' ._' F.:Cl 

1 -, .-, 
( .~I 02 02 

174 e- .< 
::0 ._''T 

175 '35 = 
17E. 44 SUt'l 
1"""" 17 17 .&. ( i 

17;:: ." • I r·m p ORIGINAL PAGE IS 
e tC' 

17 '3 .:1 .:' peL OF POOR QUALlTY 
: , _ I 

1 :::CI 1·:' ._' 1·:' ._' 

1::: 1 4::: E::·:: C: 
1 :::2 10 10 
1'-' .-, .:,.=. 42 !:;TC 
1:::4 1·:' .. . -, 

._' ... . :.* 
1 ::: ~I '-I -;t I FF O i 

1 :3E, 05 05 
1':17 ,_I i 01 0 1 

- 1 !: ; ;:! 9 1 91 

l 1 ;:::3 f,!:; t·~op 

190 I~ '::I PU1 _. 0-- .. 191 4·:' pel ._' 
1 q.::, o· 0- 16 1 t.:. 
1'3:::: t:" t:" ._,._, 
194 Of 6 
195 00 [I 

196 '3 5 ::. 

197 t=' ,-, 
"_I ::' F I :.-:; 

113 ::: 02 02 
1 '404 ':. .. F' .. ,-. 
.&. . ' .' . ' .L .... . :-
200 ·1 .-. 

"t . .:. pel 



201 17 17 
202 C'C' 

'-' '-' 203 06 Eo 
20·l 00 (I 
2(15 J)::: ::! 
206 00 (I 

207 95 = 
2(1:3 '31 F.:,···:3 
2(19 22 I t·~I'l 
21 (I 5::: F I ~.:: 

211 91 F.:,..·:3 
212 00 I] 
21 :3 00 0 
214 00 0 
215 ell] IJ 
216 00 0 
217 00 0 
21::: 00 0 
219 00 I) 
220 00 0 
221 00 0 
222 00 (I 

223 00 0 
224 00 0 
225 00 C. 
226 00 0 
227 4:::: f.~C:L 
22;:: 14 14 
22 '3 t,::: t '~DF' 
2 :~: c! :3 .~; ::-::::: 
2::; 1 t.5 ::{ 
2::::2 I] 1 
23 :3 00 
2:34 '9:::: 
2 :;!5 (12 

2:~:6 01 

1 
o . 
2 
1 

2 ::::7 '35 = 
2 ::::::: 42 ~:;TO 

24(1 ::::5 i.""::':: 
241 65 ::< 
242 Cit. tl 
24:;: 0 13 '3 
244 09 '3 
245 04 4 
2 4 t:f E( ::1 ::< 
247 6 ::: t'~!JFI 
24::: 6::: t·j DF' 
24 13 
25 0 

O :~: 

02 2 

ORIGlNAl PAQI II 
ef p~OR QUAL'1V 



251 
':' C" ': ' ... ~I.:... 01 · 1 
25:3 IJ7 7 
254 65 >~ 
255 4:3 F~CL 
25tl 18 18 
257 E.::: r~DF' 
258 '35 = ',,-. ".'~ .;, . ...:. ' ... , .... 
260 
261 (I::: Cf !:! 
262 4:~: ~~C:L 
2E. :~: 13 
264 68 NDP 
265 4 :~: HCL 

1,:· 
.:.. 1 .-• . -. '-

267 68 t·mp 

2E.'3 13 :~: 

270 07 
271 77 
272 C' :~: 
27::: :3E. 
274 9~: 
275 I]::: 

277 
,-, -, :-, 
c.. ... :. 

27'3 
2:::(1 
2::: 1 

.-,,-, .-, 
'::"':,.:" 

2:::4 
2:::5 

c·-. ._1.:', 

13:::: 
(I::: 
04 
05 
-. -. .' , , , 
03 

'-11-'-' ~C" .::..':. i ... _1 

2 ::: !: ! '3 :~: 
:2 ::: '3 (I ::: 

2'30 04 
2 91 CI5 
292 '3 5 

2 '35 
2'3tl 
2'3 7 

::::00 

· {' 

GE 
0 :;: 

· ::! 
GE 
(1 :3 
C"-' 
,_I.:" 

4 
c 
'-' GE 
03 
,-.. ,-
·:·c: 

· ::! 
4 
c 
'-' 
= 

· ::! 
.-, . .:. 
:::: 
.-, 
',) 



301 e,e 
v~ + 

302 93 · 303 00 0 
~:CI4 06 6 
305 03 ~ 

~ 

306 95 = 
307 E·5 'd 

A 

308 ~'j 
~~ RCL 

309 08 
310 ~n 

~o 

31 1 48 
312 (14 04 
313 ~~ , .. 

b~ A 

314 ~3 · ~: 1 ~ ~ 01 1 
316 04 4 
317 05 c 

~ 

318 05 c 
~ 

~ 1 '3 85 + 0 

320 93 · 321 00 0 
~~~ 01 1 ~~~ 

~~~ 04 4 ~~~ 

324 n~ 
O~ + 

325 4? ~ RCL 
326 Od 04 
~~~ nc -0~( ~~ 
~~n 
0CO 

~~ 

b ~ X 
329 ~~ 

~0 RCL 
330 15 15 
~~ 1 35 = ~~ 

~~~ 
~~~ 42 STD 
?~~ 
~~~ 04 04 
334 68 NDP 

I 335 92 RTN 
336 4? RCL ~ 

~~~ 08 08 00( 

338 'c x b~ 

339 9:3 · 340 00 0 

I 
34 i 05 c 

~ 

342 I~ ~ 
~~ ~ 

343 04 4 
344 n c + O~ 

345 93 · 346 00 0 
I 347 01 1 

~ ~ n 02 ~ 
0~O ~ 

349 95 = 
350 E. 1 GTD 



..... c-

.;, ..... 1 03 (I':; 

::::52 28 .-. I:' 
'::"-' 

'353 43 F~CL 
354 08 08 
:355 65 )< 
--,s:. (:, q'-' .~, . .J _, - .:.. · 35 7 00 0 
358 05 5 
35'S1 02 ':0 

'-

:360 04 4 
36 1 85 + 
:36 ,: 93 · :3 E. ::: 00 0 
:36 ~· 0 1 1 
.-, ~ c · 
~·b .... 1 02 2 
~:E,6 03 .-, 

.:.-
:3E.7 0:::: .-, . .:, 
::::E.E: :::5 + 
:3t.9 t:" .-. ( ,_t.:.. 

::::70 .-, '-. ' , ~ T .;" ::' .:-: . · .-,;f • ..... c-.:. ... .1 { oJ 
.:.-,: .:. '3 :~: ,_I ( .:... · :37 ::' 0::: ::: 
:~:74 5.:1 ') 
.:."';.c:" 
__ I I ,_' 

.- c-
t:' ,J >:: 

376 '3 '3 · :~:77 00 0 
:37::: 00 0 
.-, -, ,-, 0:::: .: . 
• :..- f ~ '-' 
::::::1 ] 03 ",:. 

'-

'-" -1 1 E.::: HOP .,:. c· 
·:·c,·:, 
,_' 1_ '':- 95 = 
.: .. :, .:. 
,_'1_',_' ; , 1 GTO 
'-' 11 03 0:::: .:,.,: . 
. :' ~:I t:" 2::: .-.. -, 
,_11_, '_ .::. .:. 
:~:!::E, 4 ':' '-' pel 
.: . .:.-, (I ::: rr:3 ,_ 11_, .-
.-,,-, :- . 
.:.,.: .. : ' .- C' t ,·_' ::< 
:;: ::! ':'-1 

C' ,- .' ,_f._, !'e 

::::') 0 1::' .-, 
,_1.':1 ( 

-::: '3 1 .-,,-. ::< ~ T . .:: Co • 
:~:9;2 75 
:;: I~ :;: '3:3 · 
:~: '34 1-" - ' _'I:' 

,-, .:. 
:3'35 54 ::. 
:3 '3 t. .- c-t· ·_, >:: 
:3 '3 7 '3:3 · 
:~:'3::! 02 .-. .::. 
::::'313 03 ,-, -, '-

400 05 C' ._, 



401 
402 
403 
404 
405 
40':, 
407 
40::: 
40'3 
410 
411 
4i2 
41:::: 
414 

OE, 
S5 

00 
06 
0:::: 
54 

00 
01 
04 
'-It=' 
-:. ,_I 

+ 

· o 
E. .-. .:.. 

+ 

· (I 

1 
4 
+ 
( 

415 4 :~: RCL 
416 12 12 
417 
41::: 
41'3 
420 
4 ;21 
422 

424 
425 
42E. 
427 

04 
05 
54 
65 
';. :;: 
0':· 
03 
07 
G1 

· £""': 
;:. 

4 
c-._' 

.. .. 

. "" . 

· I] 
.-, 
.~I 

7 
1 

42 13 135 = 
4 :~:0 61 [;TO 
431 0:::: 03 

4 :::::~: 01] (I 
4:::;4 43 RCL 
435 10 10 

4:37 4:::: F:CL 

4:::9 
440 
441 
442 
443 
444 

1·:' ._' 1·:' ._' 

= 
.-, 
.::. 
o 
o 
o 

445 
446 
447 

65 ~< 
43 F:CL 
1·:' ._' 1 :::: 

44 13 O :~: 
; 50 02 .-, 

.::. 



451 13::: . 
452 01 1 
45:~' 07 7 , 
454 95 = 
455 65 :x. 
45 ;: 06 E. 
457 09 '3 
41:',-· ,_1.:_ 09 '31 
459 04 4 
460 95 = 
461 ,-,e" 

":"-' 1./::·:: 
462 . 0 c 

t··wl >~ 

4t,:::; 4':' '-' peL 
,t64 04 04 
465 95 = 
466 4'::' .- :~;TO 

467 0'3 0'3 
41:.::: t.!:: t·40P 
46'3 .: .. :. I. ,'':' 

'-"-' ,\ -
470 cc 

,_I._I 

471 02 2 
4 ...,.-, 

f .::. 
""?c 
.. '-' 47 ':' I ,_ J 01 1 

4"14 '35 = ORICI I L PAGE' IS 
475 '34 + ...- - F POOR Q JALfTY 
476 42 ~:;TO 

477 1':' 1 .: ' '-' '-' 
47::: '32 PTt·~ 
4 -:;t (J 

, 0 " 00 0 
4:::CI 00 [I 

4·::: 1 00 0 
4 :=: :::' 00 0 
4':":1 '-" -' 00 n 
4:::4 00 (I 
4'-tc:" .:.,_1 O!J [I 

4 ~:: E, 00 I] 

4:::7 .- ,-, 
tiC' tmp 

4':1.:1 
'_1 1_, 6::: HOP 

.; ,: •• :t 
'"t ,_, o· 6::: ~. OF' , 
490 6::: HOP 
491 6::: I IIJP 
4'32 ,. ,-, 

til: ' t·mp 
·1 I~ ~:I 
'"t o· ~, E,::! t'~DP 
4'34 6::: HOP 
4 '35 ? I-I 

t · :. tlOP 
49c' 6!:! HOP 
4'37 t. ::! t·mF' 
4'3;:: t= ,-, - .:' t·mF' 
4'3 '? • I - I 

t ,l:' tmp 
500 (10 (I 



- -~ 

545 76 LBL 
546 11 A 
54 7 4:~: PCl 
54::! 
54'3 
:i50 
551 
t:" C' .-. 
0_'._1'::' 
t:"c- .-. .J._I.;:, 

554 
555 

02 .- ..... 
~I::I 

01 

06 
0:3 
09 
'35 

02 
::{ 

1 . 
E. 
,;:. 
'-' 

= 
556 42 STO 
557 02 02 
55::: 00 n 
55'3 :32 ; .. :! T 
560 4:3 RCL 
561 04 04 
562 67 EGI 
563 06 O~, 
::lc.4 1::. 15 

5 E.::! 
5E,I;' 
570 
571 
572 
c-:-·-: 
"_, i·:' 
574 

.-, 

.::. 

= 
42 STO 
06 DE. 
22 I t·~l:l 
59 an 
22 I t·~I'l 
67 EI~ 
05 05 

~:!::" ""':"-1 -, ,-, 
"_, i __ I I ':. ( .:' 

57':. :=:6 ~:;TF 
c-:- . 
"_ I f ( 

57::: 
02 
~-1 C' 
':' 0_1 

02 
+ 

57 '3 4:::: F.:C:L 
5:30 06 Clt=, 
5::; 1 
c.-, ·- , 
-_'etc... 
c:: c· .: . "_1'_10_' 

0 1 
CI7 
'3 5 

+ 
1 
7 
= 

5:::E. 
C'" I-I-=' ,_, r:a I 

06 Of. 
4:::: fo:: CL 

590 02 .-, 
.::. 

5'3 _ '35 = 
592 42 ::;TO 
593 O :~: 0 :;: 
5'3 4 22 I t'~\I' 
~,95 59 ItH 
5'3E. 22 I t_~\JI 

5'3 7 67 ECj 
Ot 06 

5'39 02 02 
t. [1 C! !:! t. ~:I T F 



60 i 04 04 
602 75 
E.0:3 4:3 RCL 
604 03 03 
605 75 
606 01 1 
607 09 '3 
60:3 95 = 
609 94 + ..... -
610 42 STO 
611 0;3 03 
612 61 GTO 
61:3 ')0 00 
614 Clu DCI 
615 43 F.:CL 
616 01 01 
617 65 ::< 
61::: 01 1 

-:·20 06 6 
621 04 4 
622 I] 1 1 
E.2:::: '35 = 
E·24 42 ~:;TD 
625 10 10 
t.2E. (11 1 
E.27 (1::: 
Et2::: 42 ~:;TO 

rS2 13 CIE. CIE. 
t, :3Cr :::E. :3TF 
6:3 1 02 02 
':.:32 :=:E, ::;TF 
633 00 00 
634 61 GTO 
6:35 00 .Q.(I os" 
6 :::: 6 00 QtJ '37 
637 00 0 
63 ::: 00 0 
63 9 00 0 

,-



I). !::";: 
:;;2(1. 

o. .-.. -
·:;.t·. 
10. 

O. 
O. 
o. 
o. 
o. 
o. 
O. 
O. 
(I. 

O. 
o. 

00 
01 
02 
0:;: 
04 
05 
06 
07 
[1::: 
0'3 
10 
11 
i2 
1:::: 
1.:1 
1c:" 
..&. ._1 

16 
17 
1 .:. 
- I_I 

19 
2 0 
21 

24 
25 .-.. -.::.t. 
27 

2 '~ 
3 0 .-.. . ' , 
'_' 1 

'-I ~ 

.;1 ( 

2 
't 
(. 

1'1 

" I ~ 

-, ./ · . · . · '. 
,'" 


	GeneralDisclaimer.pdf
	0050A02.pdf
	0050A02_.pdf
	0050A03.pdf
	0050A03_.pdf
	0050A04.pdf
	0050A04_.pdf
	0050A05.pdf
	0050A05_.pdf
	0050A06.pdf
	0050A06_.pdf
	0050A07.pdf
	0050A07_.pdf
	0050A08.pdf
	0050A08_.pdf
	0050A09.pdf
	0050A09_.pdf
	0050A10.pdf
	0050A10_.pdf
	0050A11.pdf
	0050A11_.pdf
	0050A12.pdf
	0050A12_.pdf
	0050A13.pdf
	0050A13_.pdf
	0050A14.pdf
	0050A14_.pdf
	0050B01.pdf
	0050B02.pdf
	0050B03.pdf
	0050B04.pdf
	0050B05.pdf
	0050B06.pdf
	0050B07.pdf
	0050B08.pdf
	0050B09.pdf
	0050B10.pdf
	0050B11.pdf
	0050B12.pdf
	0050B13.pdf
	0050B14.pdf
	0050C01.pdf
	0050C02.pdf
	0050C03.pdf
	0050C04.pdf
	0050C05.pdf
	0050C06.pdf
	0050C07.pdf
	0050C08.pdf
	0050C09.pdf
	0050C10.pdf
	0050C11.pdf
	0050C12.pdf
	0050C13.pdf
	0050C14.pdf
	0050D01.pdf
	0050D02.pdf
	0050D03.pdf



