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SUMMARY

A computer program has been developed which 1is capable of analyzing the
short takeoff of typical V/STOL aircraft configurations. This program can be
used as a means for performance estimation as well as for assisting in aircraft
conceptual design.

This program was written in FORTRAN for use on a CDC 6600 and uses five
supporting subroutines. This report describes the analytical development and
logic development for the program. In addition it includes a user description
and complete listing of the program
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INTRODUCTION

A methodology for predicting the short takeoff (STO) performance of
Vertical or Short Takeoff and Landing (V/STOL) aircraft is essential for the
preliminary design of these vehicles as the propulsion system may be sized by
STO requirements. Since a wide range of VSTOL configurations may be of interest
to the Navy, and each would have its own unique set of thrust and drag varia-
tions during the takeoff run, a generalized computer program offers the most
feasible method of analyzing STO performance.

Several STO programs currently available in the technical community were
examined for applicability. It was found that each program was developed for a
specific configuration and did not provide the flexibilityv necessary to examine
arbitrary V/STOL aircraft concepts. Since the existing programs could not be
easily modified, it was necessary to develop a new program.

The resulting program can be utilized for performance estimation and for
aircraft conceptual design. In the performance estimation mode, inputs are
aircraft aerodynamics, propulsion data, takeoff gross weight (TOGW), and STO
technique while outputs are time, distance, velocity, longitudinal acceleration,
lift, drag, and horizontal and vertical gross thrust. These data can be cal-
culated at the condition of liftoff, at some specified rate of climb (R/C), or
at some specified sink distance. In the conceptual design mode, inputs are
given design parameters such as takeoff distance, rate of climb at liftoff,
and longitudinal acceleration (with or without one engine inoperative (OEI)),
and outputs such as engine size and optimum STO technique can be determined.

DISCUSSION

Theoretical Counsiderations

This program utilizes an open form, time history, numerical integration.
The forces included in this treatment are lift, drag, gross thrust, and frictionm.
A force diagram is presented in Figure 1. The horizontal forces are summed
and divided by the aircraft mass to yield a horizontal acceleration. This
acceleration in turn is equated to the following kinematic formula:

ax = AVy = 1 A(Vg2)
AT ASy

Using time increments, a change in velocity and distance can be determined.
More specifically, the basic equations are:

+D

- 2
DRAG = Cp*1/20V=S+Dpyernr reLaTED T PsTorRE * Porr * Prwpucep

where: DENGINE RELATED = ram drag, spillage drag, boattail drag, etc.
LIFT = CL*I/ZQVZS + LINDUCED

Summing vertical gross thrust components:

FGV = FGFV + FGAV
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FGV = FGl*SIN Bl + FGZ*SIN BZ

where: Fg] = Fgp - fore engine gross thrust loss

Fg, = Fgp - aft engine gross thrust loss

81

1

O5F + fp + engine datum angle
B2 = 034 + 6y + engine datum angle
Summing horizontal gross thrust components:

FGH = FGl*COS Bl + FGZ*COS 82

Balancing the vertical forces:

BALANCE = W - Lift - Fgy

The change in velocity over a time increment AT is:

{ AVy = AT*g*(Fgy - DRAG - u *BALANCE)/W

where: AVyg = Vyo - Vi3

Finally, the distance gained over AT is:

= - 2 _ -
BSy = 1/2*AT*((Vy,-WOD)? - (Vy, ~HOD)2)/av,

By using this technique the forces which vary as a function of time and
angle can be accurately represented and, in addition, pilot technique can also
be closely approximated. Also by using small time increments any procedural
changes can be fitted through the input.

Increased program accuracy can be obtained by accounting for and by
correcting a pitching moment inbalance. This is done through the following
formula:

I My = IYch oMG

By making use of the supplied aircraft moment of inertia and a power-on
pitching moment, an angular acceleration about the main gear can be taken into
account. The moment about the vehicle center of gravity is:

MOMENT = Cy * 1/20VZ*MAC

The fore gear wheel reaction force is therefore:

Rp = (BALANCE*B83~MOMENT)/(LRF + 83 + cos ep)

Sioaia, " I T AN SR FOF .AAL)LAL, ca
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where: B3 = LRA*cos 6p+ LRA*u*sin 2p+ LR*u*cos €p - LR*sin dp
See Table I for the definitions of LR, LRA, LRF and MAC.

If the supplied aerodynamic data is a function of control surface deflec-
tion, the deflection required to nullify any moments can be calculated. This
is accomplished by the following algorithm:

initialize o, ej and Se
Cp = £(u, Se, 83)
Cp = f(Cp, Je, gj)

Cym £(Cy,, Se, ej)
DRAG = f(Cp) + DgNGINE RELATED t DsTORE + Doer + DInDUCED
LIFT = f(Cy) + LINDUCED

MOMENT = £(Cy)
Foy = £(Fg, 83, %)
BALANCE = W - Lift - Fgy
Rp = f (BALANCE, MOMENT)
iterate de until Rg = O
Rates of c¢limb or sink can be calculated if the horizontal component of

velocity is considered much larger than the vertical component (Vz < .02 Vi) -
Here the vertical acceleration is: a, = AV,

AT
and the vertical velocity is: V, = As,
AT

Hence, climb or sink accelerations, velocities, and distances can be determined.
For rate of climb velocity over the AT increment:

az = (~BALANCE)*g/w

az

1/2*%(azy + azy)

To determine the incremental ROC:

AROC = ‘a,*AT

For sink off the bow distance over the AT increment:
a, = BALANCE*g/w

;z = l/2*(a22 + aZI)

AVz = Zz* AT
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v

22 V21 + AV,

V, = 1/2 #(Vy, + Vz))

The incremental sink distance is:
ASINK = V, *AT

If an instantaneous ROC at liftoff is needed, the following formula is
used:

ax = (Fgy ~ DRAG - u*BALANCE) /W
Assuming a small flight path angle at liftoff:
ROCinstantaneous = Vsiny = Vy

Where Vy = V *((LIFT + FGV - W)/FGH)

The main program logic, which illustrates how all the above equations
are implemented, is presented in Appendix D.

Program Description

In addition to the main program, which performs the computations on the
dynamic equations, there are five supporting subroutines, as described below.

TAKE 5 - In the formulation of the STO computer program a four degree-of-~
freedom interpolation routine was developed from an earlier three degree-of-free-

dom routine (reference (a)). This was done to accomodate aerodynamic inputs which
are a function of four variables.

This subroutine has two modes of operation. In the first mode, table
data representing aerodynamic and propulsion characteristics are input and
stored. Each table is assigned a predetermined reference number. 1In the
second mode, table data is interpolated and extrapolated by the function

SPLNQl for use in the dymamic calculations. TAKES subroutine logic is pre-
sented in Appendix D.

SPLNQl - This function is used to interpolate or extrapoclate tabular data.
The interpolation is calculated using a local curve fit scheme described in

reference (b). Linear extrapolations are made using each end point slope of
the local curve fit.

UPDATE - This subroutine is used to reshape data arrays into a form
usuable by the function SPLNQl.

SNEST ~ This is an iteration subroutine used to solve one degree-of-
freedom problems. A slope intercept convergence technique is employed.
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ATMOS - This is a 1962 standard atmosphere table which returns properties
of density, pressure, temperature, and sound velocity for an input geometric
altitude.

The data required for the program consists of a series of single-value,
fixed inputs and multiple-valued tabular inputs. The form of the computer data
deck necessary to make a run is presented in Figure 2.

The tabular data includes:

- Gross thrust as a function of Mach number and engine speedup time.

- Fuel flow as a function of Mach number and engine speedup time.

- Drag coefficient as a function of lift coefficient, control surface
deflection, jet nozzle inclination, and velocity.

~ Lift coefficient as a function of angle of attack, control surface
deflection, jet nozzle inclination, and velocity.

- Induced lift increment as a function of jet inclination angle
- Induced drag increment as a function of jet inclination angle

- Pitching moment coefficient as a function of 1ift coefficient, control
surface deflection, jet nozzle inclination, and velocity.

- Alrcraft moment of inertia as a function of aircraft mass.

- Distance from aircraft center of gravity to main gear wheel as a function
of aircraft mass.

- Gross thrust loss relative to zero nozzle deflection gross thrust as
a function of jet nozzle angle.

- Throttle dependent, ram, and external store drag as a function of Mach
number.

These tabular inputs are graphically illustrated in Appendix A.

The fixed inputs consist of aircraft size and mass data, ambient conditions,
initial thrust vector angles and control surface deflections, rotation rates
for the nozzles and specification for events that may occur during the takeoff
run (e.g. loss of an engine). Table I contains a fixed input variable list.

Program Options

Available to the user are two main options which concern the type of STO
vehicle that can be approximated. First, is a Harrier type vehicle which
maintains moment balance by a reaction control system, rotates its jet nozzles,
and pitches up at a given rate and at a predetermined airspeed. Second, is a
vehicle which maintains moment balance by a control surface deflection and has
a fixed jet nozzle angle.

10
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For vehicles using control surfaces to maintain moment balance on the
ground, the program will search for the start of auto rotation (stick free
pitch up) and either give information on the rotation of the aircraft about
the aft wheel or attempt to correct this rotation by the deflection of a
control surface. Pertinent tabular inputs for this vehicle type include:

CM = f(CL’ 53' ej’ VX)
Distance from CG to aft wheel = f(m)

Fixed inputs concerned with this type of vehicle are LR, LRA, LRF, DELTAE,
VSTARR, MAC, SEGMENT, IYYCG, XCG, YCG, DELMAX and ALPHMIN. Examination of
the above data, by considering the descriptions made in Table I and Appendix
A, will clearly illustrate the options available for this type of vehicle.

If a Harrier type vehicle is to be considered, the previously mentioned
input can be ignored.

By viewing the form of the remaining tabular and fixed input, in Table I
and Appendix A, it is seen that a wide variety of pilot techniques can be
approximated. This is because any continuous or discontinuous tabular aero-
dynamic or propulsion function can be fitted. In addition, a large variety
of fixed input switches are available for duplication of aircraft rotation
and thrust deflection at any prescribed airspeed. i

The following comments offer some additional options that can be implemented
for a Harrier type vehicle.

1. 1If a series of data cases are to be run, put the additional aircraft
weights or velocities in ascending order. Set RUN not equal to zero for
interpolated weight or set RUN and PSINT not equal to zero for interpolated
pitch speed.

2. Apply variables RS, ALPHARR, ALPHAAR, ALPHA, PHI2, PHI2AR, and PS
for desired rotation method. For the fore engine nozzle variation apply RSF,
PHI1, PHI1AR, PHIIRR accordingly.

3. Set NOEDRAG not equal to zero and NOSTORE not equal to zero if engine
related drags and store drags exist in reference table 33 (nos. 1 and 2) (see
Appendix A). Set NODOEI not equal to zero if engine out drag exists in reference
table 33 (no. 3).

4., For OEI at brake release, read in NEF = NEA = 0.5 or any appropriate
scale down, or put in single engine tabular data inputs and add failed engine
drag in store drag (reference table 33 (no. 2)). For OEI at liftoff, set
EFAILA not equal to zero and OEILOSF to an appropriate front engine scale down
value and add failed engine drag as additional drag (reference table 33 (no. 3)).
Set OEITAB not equal to zero for OEI at liftoff when thrust, fuel flow, and
drags (engine related and external store) for one engine out are supplied in
tabular form (reference table 10, 11, and 33 (nos. 3 and 4)). Put in RAM for
a constant ram drag scale down during OEI.

11
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5. For dynamic R/C constraint, put in ROC limit. Set PHONY not equal
to zero when instantaneous R/C is desired (fore and aft nozzle angles and air-
craft pitch angle are set to maximum values for instantaneous R/C calculation).
Set SINKD to bow height for sink calculations. (If PS, RS, and RSF have not
been reached at SINKD, these variables will be set to the airspeed at SINKD).
NOTE: rate of climb and sink estimates assume that the horizontal velocity is

much greater than the vertical velocity.
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fsor

SDATA (3RD CASE)$

$DATA (2ND CASE)$

BLANK

""TABULAR INPUTS"

TITLE

"FIXED INPUTS" (1ST CASE)

$DATA

f£0R
4(;00.

(LDSET (LIB=VTL1B2)

_[pTR(VTLlBl, LGO, , ,S)REL/STO

J{GET,VTLlBl, VTL1B2/VN=VT1499.

IACCOUNT, CHARGE NUMBER, PASSWORD.

JOB,CB50000,T10.

FIGURE 2. Data Input Deck Structure
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TABLE I
FIXED INPUT VARIABLE LIST
Variable Default
Name Description Units Value
ALPHA Initial angle of attack (for Cp-a curve) deg. ————
ALPHAAR Pitch angle after rotation deg. 0.0
ALPHARR Pitch up rotation rate deg/sec 0.0
ALPHMIN Maximum angle of attack before auto rotation
control attempted deg 0.0
ALT Field altitude m. or ft. 0.0
ANGFRL Initial fuselage reference line angle (for
engine reference) deg 0.0
DELMAX Maximum control surface deflection angle
(maximum 8g) deg =00 | e————
DELTAE Initial control surface deflection angle deg 0.0
DISTMAX Abort run if this takeoff distance is exceeded m. or ft. 106
DT Time integration increment sec. .05
EDATUM Engine datum (with respect to fuselage
reference line) deg 0.0
EFAILA If # zero, failure of one engine assumed at
liftoff ———— 0.0
El If # zero, two thrust vectors are present ——— 0.0
FLDTEMP Field ambient temperature °C or °F 59.
IPRINT If # zero, a time history of parameters will
be printed  eee—— 0
IYYCG Constant aircraft moment of inertia kg-mz or
slug-ft2 ——
LR Vertical distance from center of gravity (CG)
to ground m. or ft ———
LRA Horizontaol distance from CG to aft wheel m. or ft. =  ==——-
LRF Horizontal distance from CG to fore wheel m. or ft -——
MAC Mean aerodymamic chord m. or ft. = = =ee—-
METRIC If # zero, metric units present === 0 @'a=—m- 0
MU Wheel friction coefficient 000 sece-- .02
NEA Number of lift cruise engines ~———— 1.
NEF Number of 1ift engines = ceceee 1.
NODOEI If # zero, tabular engine out drag present = = = ~—==- 0
NOEDRAG If # zero, tabular throttle dependent drag
present (includes ram drag) ——— 0
NOSTORE If # zero, tabular external store drag data
present ——— 0
NPRINT If # zero, tabular input will be printed @ = = ———e- 0
OEILOSF Lift engine scale down when OEI occurs = = = =~—==-= .0
OEITAB If ¢4 zero, OEI at liftoff assumed with
tabular OEI data present 0 ~eee- 0.
PHI1 Initial lift engine jet nozzle angle (with
respect to engine datum) deg 0.0
PHI1AR Lift engine nozzle angle after rotation deg 0.0

16
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Variable

Name

PHI1RR
PHI2

PHI2AR

PHI2RR
PHONY

PS

PSINT

RDSCALE
REVTIME
ROC

RS

RSF

RUN

SEGMENT

SINKD

VSTARR

WOD

XcG

YCG

Lift engine nozzle rotation rate
Initial 1lift cruise engine jet nozzle
angle (with respect to engine datum)
Lift cruise engine nozzle angle after

rotation

Lift cruise nozzle rotation rate
If # zero, instantaneous R/C is

calculated

NADC-81259~60

TABLE I
(Continued)

FIXED INPUT VARIABLE LIST

Description

Pitch up aircraft speed

If # zero, and RUN # zero, will give

interpolated pitch up speed

Ram drag scale factor for OEI; if
default value selected, tabular OEI ram
drag 1is used

Tabular ram drag scale factor

Engine speed up time
If # zero, dynamic liftoff characteristics

at this R/C will be given

Airspeed which initiation of lift cruise

engine nozzle rotation occurs

Alrspeed which initiation of 1lift engine

nozzle rotation occurs

IF # zero, STO distance to determine
interpolated TOGW

Wing area

If default value used, no pitching moment
estimation is entered in calculations; if =
1, auto rotation included in estimates;
and if = 2, elevator correction to auto
rotation applied

If # zero, this is bow distance for sink
calculations

Maximum velocity before which a constant
linear extrapolation of aerodynamic
tabular data occurs

Aircraft mass

Wind over deck (+ for headwind, - for

tailwind)

Constant horizontal distance from CG to
main gear wheel (presumes no tabular CG
locations inputting)

Constant vertical distance from CG to main
gear wheel (supposes no tabular CG locations

inputted)

17

Units
deg/sec
deg

deg
deg/sec

m/sec or
ft/sec

sec
m/sec or
ft/sec
m/sec or
ft/sec
m/sec or
ft/sec

m or ft
m2 of ft2

m or ft

m/sec or
ft/sec
kg or 1b
n/sec or
ft/sec

m or ft

m or ft

Default
Value

0.0

0.0
0.0
0.0

0.0

v

- -
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APPENDIX A :

TABULAR INPUTS

A list of the tabular data inputs is presented in graphical form. An
example of this data in numerical form can be found in Appendix B and
reference (a).
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Tab .. Reference No. 13
CD = f(CL, 66’ ej, Vx)

sz

9j3

Vg1 (m/sec or ft/sec)

841(deg)

Se(deg)

=

FIGURE Al. Drag Coefficient Tabular Input

A-2
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Table Reference No. 14
Cp = £(a, e, 83, Vx)
vx2 sz
ej3 Gj[‘
5
/ 63 //e
oL / .
@ o
Vy1 (m/sec or ft/sec) V1
81(deg) 8 ,
e (deg) /// 8q
‘L // L /

a(deg) a

FIGURE A2. Lift Coefficient Tabular Input

A-3
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Table Reference No. 10
FG=f(MACH, Engine Type, REVTIME)
REVTIME,

_—,///3

2 = aft engine

1 = fore engine

Fg

(N or 1bf)
4 = aft engine

.———"”’/”” 3 = fore engine

FIGURE A3. Gross Thrust Tabular Input

A-4




Table Reference No. 11 NADC-81259~60
Wp=f (MACH, Engine Type, REVTIME)
REVTIME,
2
’é 1
WF
4
/‘/// 3
MACH
i REVTIME{
2 = aft engine
1 = fore engine
Wy

(kg/hr or 1lb/hr)

aft engine

fore engine
OEI

.———“""‘—”
_-———”"‘—”'
———”"/””” Z

__——"”—”"’

FIGURE A4. Fuel Flow Tabular Input
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Table Reference No. 17 NADC-81259-60

Cy=f (Cp, Se» ej, Vx)

Vx1(m/sec or ft/sec)

651(deg)

FIGURE A5. Moment Coefficient Tabular Input
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NADC-81259-60

Table Reference YNo. 30
IyyCG=f(m)

Tyyee
(kg-m? or slug-ft2)

m (kg or 1b)

FIGURE A6. Moment of Inertia Tabular Input

A-7




TN

Table Reference No. 15
3L, AD = £(83)

Fg Fg
1=AL
Fg
2 = AD
Fg

NADC-81259-60

FIGURE A7.

8 (deg)

Induced Lift and Drag Tabular Input
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NADC-81259-60

Table Reference No. 33
D = f(MACH, Drag Type)

2 = external store
drag

1 = ram and other
throttle dependent
drags

D

OEL drags

(X or 1bf) 4 = external store
N and windmilling drag
3 = ram and other
.————————_———————"“"""‘ throttle dependent

MACH

FIGURE A8. External Store and Ram Drag Tabular Input
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NADC~-81259-60
Reference Table No. 31
X6, Yoo = f(m)
2
1= ZXeg .
{ 2 =Yg 1
(m or ft)
m (kg ot 1b)

FIGURE A9. Center of Gravity location Tabular Input
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NADC-81259-60

Reference Table No, 12

FLoss/FG

= £(64, ENGINE TYPE)
(No nozzle deflection)

2 = aft engine

FGLoss

FG(no nozzle
deflection) 1 = fore engine

83 (deg)

FIGURE Al0. Gross Thrust Loss Tabular Input
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APPENDIX B
EXAMPLE CASE

An example card deck and printout is presented. The required programs,
supporting subroutines, and control cards to execute this program with any
charge number under the NAVAIRDEVCEN KRONOS 2.1 operating system is illustrated.
An explanation of the sample case is also presented.



NADC-81259-60

Example Case

Card Deck

An example card deck listing, similar in form to the arrangement illus-
trated in Figure 2, is presented. As shown, three cases are to be run and
they require less than 50,000 octal central memory core and ten octal seconds
central processor unit time,

For the first case an aircraft, with a wing area of 430 square feet, is
initially resting on the ground with a wing angle of attack and fuselage
reference line at negative five degrees from the horizontal. The lift engine
nozzle angle is set at 45 degrees while the cruise engine nozzle angle is
set at five degrees. Both nozzle angles are with respect to the fuselage
reference line (or to the engine datum line for the cruise engines). On
examining the initial case's fixed inputs, at an airspeed of 66 ft/sec the
vehicle will rotate its lift engine nozzles to 75 degrees at a rate of 15
degrees/sec and it will rotate its cruise engine nozzles to 54 degrees also
at 15 deg/sec. At an airspeed of 80 ft/sec the aircraft will pitch up to 13
degrees at 5.9 deg/sec. This vehicle weighs 40,000 lbs. Additional fixed
inputs state that the vehicle has a tabular ram drag input (NOEDRAG), two
thrust vectors are present (El), and the analysis is for a 90°F day (FLDTEMP).
The default value of METRIC causes English units to be used. If the deck
run exceeds 750 feet the case runs will be terminated. The variables RUN and
PSINT are used, in combination, to interpolate or extrapolate the case values
of PS. This is to determine the appropriate value of this variable for a deck
run of 400 feet. The variable SINKD specifies the carrier bow length and
signals for sink calculations to be done for this case. The IPRINT parameter
indicates that a time history of pertinent parameters for this specific case
will be printed.

Example tabular data includes Cy versus a, drag polars, engine thrusts,
ram drag, and induced aerodynamics. The table numbers used for each table are
predetermined as outlined in Appendix A. Notice that omitted input, such as
fuel flow data, is assumed to be zero by the program.

The second and third fixed input cases switch off the sink calculations
and the time history printout and change the lift and cruise nozzle rotation
initiation airspeeds. These additional cases also change the airspeed in
which the vehicle begins pitching up. Note that a maximum of one card is
permitted for each additional case. For the additional cases a value for ROC
causes dynamic rate of climb calculations to be made.
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NADC-81259-60

TEST4€A50009+710,

F GIRIVILIZL oL GOsweSHF
LOSET(LISeVTL fR2)
LOd,

£40 OF wECORD

SINKDNe200eMPRTINTNL o
3

€L/ST10

ACCCUNT «CHAWGE MUMHER JPASSWNSD,
GEToWTLIR oVTLIN2/UnByT10S9,

EXAMPLE CASE

le EXamPLE CL vS. ALPrA TadLg
VEL 1 .
Pui2 3 0, S0. 4g.
DLIE 1 0.
A ow 8§ -8, oy e, .
20,
Cy L] -,08 -,175 « 175 ad
1,09
~ oTe e,
c 8  =,13 .15 Y k9
1.57
OLTeE 3 9.
L 3 1] 59 Ll 1.11
1,55
E0Y
13 EXAMPLE CRAG POLARS (POWER OFF)
- Oumm | .
al2 1 0,
OLTE 1 n,
1 cL 6 a6 0. ot N ]
y <o ) o159 329138 003742 +06533
tov
1Q ETAMPLE ENGINE THRUST TagLE
3 OumMu 4.
. Tive 1 0.
SET “ 1. 2. 1, bo
MACN 5 0, #05 3 W15
FG S 13755. TaOui, 16332, L4875,
F6 S 29417, 29988, 19538, 31606,
FG S 10996, 11330, 11565, 1232,
FG S 2373, 26366, 26953, 2516) 4
£07
3 EXANPLE ws: ORAC TABLF
Quuw 3.
Tive 1 Q.
H SET 2 1. 3.
vACw S 9. 05 ) W18
Qawp S 0. 3aa, 4123, 12240,
Adury  § Q. Ine2. 7933, 12023,
(D)
15 FRAMPLE INCUCED 4E£00DYYAMICS FamLE
Uuwe ] Y.
v 1 LI
SFT 2 1. 2,
P>32 3 o 99 100,
LN b} 32 o2 2210
vele 3 2”3 “6eS LIS ]
cFy 1 EFE AL -, 231 LY+
EER ¢

-t e ————

TARLE

8.

36

1,36

1.2
JAT06)

2

{seil?7,
32071,
11018,
271383,

0?
1x0li,
1nbBe,

s0aTa AthAu-Soslhjo.Bnlzss‘Ow(Zaa-saoa-lznnnls.Alaubnn.s.Q'ALvnlgaxl3.
ANAFRLE~SoNOEDRAT ) cE1n] cFLDTEUR 290 4PH{ 1265 D[STMAXETS0,.0H] 1ARSIS,
PMIINRSLIGIRSSA6 PS40 sRSF 24heW240000+ IPRINT I ¢PSINTZL ertINS4d] s

12, 16,
[ 29 1,375
te2 1,65
lea? 1,56
144
22905
—cm———
B-3
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NMLARK (AwD

SOATA STNANI0eR0CH] AT PS2ANRCTTA/ASF2Thy [PRINTZ0SC
SDATA SINKNEQeROCT] AT ¢PS2I00sRS3A6sRSF AL [2RINTaNE
NOTE: MAX[MUM OF ONE CAQ) FOX FaCw AJDITIONAL CASE,
END OF INFORWATION k




NADC-81259-60

Printout

The computer printout of the previously mentioned card deck is now
presented. On the second page of the printout a loader map illustrating all
the supporting subroutines and their individual core requirements is presented.
On the bottom of this page the fixed inputs for the first case are shown. The
variable NPRINT enables the tabular input to be printed in full on the follow-
ing five successive pages. This data, in turn, 1s followed by a summary of
core requirements for each table. Next, the output data begins with a time
history of the first of three sample cases. Each element is a successive point
in a time variance of parameters. These parameters include:

W - Aircraft mass (kg or 1b) (English units for this example)

V - Vehicle airspeed (m/sec or ft/sec)

L - Lift force (N or 1bf)

DR ~ Drag force (N or 1lbf)

RF ~ Nose gear reaction force (N or 1bf) (not used in this example)
EDRG - Engine related drags (N or 1bf)

FN2 - Cruise engines gross thrust (N or 1bf)

PH2I - Cruise engine nozzle angle (deg)

ALPHA - Angle of attack (deg)

T - Time (sec)

D2 - Distance (m or ft)

BALANCE - Lifting forces minus weight (N or 1bf)

PH1I - Lift engine nozzle angle (deg)

FN1 - Lift engines gross thrust (N or 1bf)

Cy - Lift coefficient

Cp - Drag coefficient

Cm - Pitching moment coefficient (not used this example)

A/G - Normalized longitudinal acceleration

RHO - Atmospheric density (kg/m3 or slug/ft3)

DELTAE - Control surface deflection angle (deg) (not used this example)

The following parameters were not printed in this listing because they were
not used for this example case.

DALPHAD - Angle of attack increment caused by auto rotation (deg)
IYYCG - Lateral aircraft moment of inertia (kg-mZ2 or slug-ft2)

XCG - Horizontal distance from CG to main gear wheel (m or ft)

YCG - Vertical distance from CG to main gear wheel (m or ft)

N - Iteration number for elevator correction to counter auto rotation
RF - Nose gear reaction force during iteration (N or 1bf)

DELTAE - Control surface deflection during iteration (deg)

The following parameters are printed if dynamic rate of climb calculations are
made. These parameters are printed only after liftoff.

ROC - Dynamic rate of climb (m/sec or ft/sec)
ACCY - Vertical dynamic acceleration (m/sec? or ft/secz)

Finally, the following parameters (which are used for this example case) are
printed after liftoff when sink calculations are made.

ASINK - Sink acceleration (m/sec? or ft/sec?) (sink calculations cease
when this value becomes zero)

B-5
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VSINK -~ Sink velocity (m/sec or ft/sec)
DSINK - Sink distance (m or ft)

The time history printout concludes on the following page of output. After
l1iftoff the appropriate sink parameters are shown. After the time history the
final 1iftoff parameters are presented. These parameters include maximum sink
height and time, distance, and airspeed at that sink height condition. Other
characteristics at this condition include 1ift, drag, horizontal acceleration,
gross thrust, and vertical gross thrust.

Since the IPRINT was switched off for the two additional cases no time
history is printed. These cases were done with dynamic rate of climb calculations
so instead of sink parameters the prescribed rate of c¢limb along with the ver-
tical height when this rate of climb is achieved is printed.

After all the cases are determined an extrapolation is made to estimate
the pitchup airspeed and horizontal acceleration for a deck run of 400 feet.
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XPONOS 2,1.1=-107

81703730,

OPE~ATING SYSTEw
J03 ORIRIN =z £1200.

TTTTTTTITITIT EEEEEEECEEEEE $85555555S TTTTTTITITTY AAAAAAAAAA vv 18888341
TYTITTTTTITY CEEEFEEFEEEEE SSSSSSSSSTSS TITTTITVITITT  AAaAfAAAAAAA v tIreel
17 EE SS S T AN AA v 1
T EE SS T AA AA v v 1
T EE SS 1T aAA aA vv vv 1
1T EE sS 14 AR AA WV v 1
17 EE SS Tt AN AA vv vV 1
1) EEEEEEEE $5$5555555SS T AL [Y) v v 1
i34 EEEEEEFE §555555555% T AAAAAAAAAAAA v v 1
" EE SS T AARARARAAARAR ¥V vy H
Tt EE SS TT aa AA vy 1
T7 €F sSs 1A AN AA vV vy 1
T €€ SS T AA AA v v 1
Tt EE S SS IT AA AA VVyv 1
T EEEEESFEEEEE 5555555556S% 144 (Y3 AA VVyv tIrertt
1 EEEEEEFEEEEE $5555555SS T AA AA vy Tt
81709729, 16.56,07,
M 4 50 g 0y 1 M 0 M o P g 000 M 0 10 0 0 o 4 M M M oA M Mg Mg "
LT L PP PP P L P L L P M DT P PL Y PE P L LD P L PP L AL P PR P L] WM MMM Y Muany WMy
g Ml Mg ) M g P M s e N o 0 M N g Moy g g gy P 6 My LI T My Mo MM L] Wity
g g Mg g D 0 g g g B ap g g M g g M g My M g M 0y M M g g M R oy g M M M0 D0 g M g 0 0 0 N M M M e g LLL]
B-7
re” * .
ant Py - fﬁ“—"‘ sl seiaiodinsensdamadiosing “ M adaniiinii

- r————




NADC-81259-60

LOAD %49 - ST CYHER LOADER
FwA QF THE LOAD 111
LwAel NF TrE LOAC 2715
TRANSFFO ANDRESS == STO 62006
DROGRAM ENTRY POINTS - D] e2ne
PROGRAM ANL RALOCK ASSIANMENTS,
ALOCK AVOWESS LENGTH FILE NaTE PROCSSR VER LEVEL
/PRINT/ 111 1
sTO 12 11662 LGO 78/01/0 FIN 3.0 P8O
/TSILEY 11774 5671
TAKES 17665 138] Jp=vTiL 32 1170370 FIN J.0 »380
SPLNOL 212600 504 U -vILIRZ 777107y FIN d,0 PIAO
UPDATE 21744 135 UL=VTILIR2 7570771 FIN 3,0 P3I80
ATMOS 22101 213 JL=vTLIuZ2 1671072 FIN 3.0 P180
SNEST 22131 110 L -vTLIRZ 7578¢/71 FIN 3.0 P38o
SYSTEuS 22626 1035 St=FINILIB RQ/709/02 COMPASS 1,6 «85
ACGOERS 23441 13 SL=FTNWIB RQ0/09/02 COMPASS 1,6 4AS
AACKSPS 23674 334 SL=FTNILIB AR/09/02 COMPASS J,6 «8S
IFENOFS 26030 S7 SL=FTNILIB AR0/99/02 COMPASS 3,6 4aS
INPUTCS 26107 131 SL=FTN3Lls RQ/09/02 COMPASS 3,6 485
INPUTNS 26240 1171 SL=FTN3LIS R0709/702 COMPASS 1,6 «8S
MUTPTCS 25431 76 SL-FTNILIB RN/09/02 COMPASS 1,6 485
AEwWINUS 2552S S2 SL-FINILIR AQ/09/02 COMPASS 1,6 «8S
EXPE 28577 w4 SL=FTNILI® 80799792 COMPASS 1,6 «AS
SINCOSE 25643 5SS SL=FIN3LIB R0/09/02 COMPASS ),6 «8S
SQRTE 25720 22 SL=FTINILIB 80/09/02 COMPASS 3,6 «8S
XTOYE 25742 7 SL=FTNILIB RA0/09/02 COMPASS 1,6 485
XOCERS 25751 1422 SL=FTNILIB PQ/09/02 COMPASS 13,6 43S
KRAKERS 213713 1525 SL=FTNILIE 80709702 COMPASS 3,6 «8S
ALNLOGE 3li2n 37 SL=FTNILIB 80/09/702 COMPASS 1,6 48S
GETBA 31187 17 3L=FTNILIS R0/09/0
SI0s 3174 1517 Su=FINILIG AO/09/0
|}
+106 CP SECONDS 57008 r™ STNRAGE USEN

SOBTA ALPWABAS 530 Y0.Pn{22CPml2aRaSk 0] 2PRe|SALEWARNES Qe ALPHAARS] ),
BUFFQL 308 s NOENWAGE ) oF 3] sFLNTFNP Q0 orv ] ) 365N ]STUAYSTS ) PH] ) ANETSe

M 1OAS |G eNSIAR PSRN IRSF AR Iw260000e [ORINTZL oS INTZ] oR1INSGO0
SINANE2002.P0INTH].
]

lew=6hS

HARNWARE

6666

6666
b6m6
6666
6666
6666

81/09,28. 16,5«,01. PAGE

COMMENTS

11 TABLE wQVES
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NADC-81259-60
Lw EXAMPLE CL vS, ALO=A TA3LE
VEL = 0
Puls Y CLTE= 0
aLem ~+R0000E+01 -,40000E+01 «0 «40000€+01 +R0000E-01L «12000€+02 +16000F 02 «20000€+02
L =4w8000€+00 -.17500E00 «17S00E*00 +45000€+00 +78000€+00 «10400€+01 «13750€.01 «14900g.01
VEL = .0
Pri2s «S0000E-02 CLTES «0
aLown =+20000E+Q1 -,40000€+01 .0 +40000€+01 «80000€~01 «12n00€+02 «16000E.02 «20000€02
cL “+13000E+00 +15000E 00 «42000F 00 +69000E+00 +«96000E+00 «12000€01 «14500€-01 «15700€4+01
VEL = o0
Priza +90000€E02 CLTES Yy
ALPw =+80000€+01 ~.40000€4+01 .0 «%000Q0E-01L +80000E+Q1 «12000€+02 +16000€.02 +20000E+02
@ «24QQ0E~00 «S9000E*00 «86000F+00 «11100€E401 «13600€01 «14700E+01 +«15600F+01 «15500€+01
B-%
re © R -~
—
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NADC-81259-60
:
b
3 13 ERAMBLE ORAGR PNLARS (PUwER OFF) TARLE
OumMma «0
PHI2s -0 CLTE= .0
L “4»0000€E+00 0 «%0000€00 «80000€ 00 «12000€01} «14Q00E«0Q1
<o «41590€-01 +29380E-01 «J7a20E=-01 «651330€-01 «1746JE+00 «22305E+00 1
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10

FRAMPLE ENCINE TwaUST TaAkLE

DuMunz o0

TIME= .0 SET = «10000€E+01
MACH .
FG «137SSE«0S
DuMMas )
TIMEs .0 SET = +20000€+01)
MACH -
F6 «29417€ 405
QUMM -0
TIvE= 0 SET = «30000€+901
MACH .0
FG +109G4€E+9S
DUmMMs »0
TIuEs -0 SET = +40000€+01
“aCH o0
FG «23716E+05
X g

«50000€~01
o16064E~0S

«50000€-01
«299NAE QS

«50000€-01
«11330E+0S

«50000€-01
«26346E+0S

«1C000F <00 +15000€+00
o 14332605 «14a75£005
«10000E+00 «15000€+00
+J0SIRE0S «31606E+0S
«10000F *00 «15000€+00
«11645€ 05 «12362€+05
+10000€+00 «15000E¢00
+2«QSBE *0S +26161E¢0S
B-11

«20000€+00
«15417€+05

«20000E Q0
¢ 32673€0S

«2000GE+00
+«13018E+05

«20000E+00
«27363E05




NADC-81259-60
33 FXAMPLE QaM near TadLE
DUMM = -0
TIvEs 0 SEY = +10000€4+01
MaCH »0 +50000€-01 «10000€+00 +15000€+00 +20000€E+00
RAmD o0 «J9M60E~Q0 «B1230F 04 e12240€+0S +16621€+05
OUmms .0
TIMED .0 SET = «10000€+01
MacH o0 «S0000£~-0) +«10000€+00 «15S000€+00 «20000€+00
Ram0 »0 +3AG20E+Q« «79310€+04 «12023E+05 «16426E 0S5
B-12
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NADC-81259-60
15 EXYAMPLE [NDUCED AERONYNAMICS TanLE
DumMma 0
Y = .0 SEY = «10000€+0)
EHL2 o0 «50000€+02 «10000€E03
CEL «20000€-01 «12000E00 +21600€+00
DuMns .0
v = d SET = «20000E+0)
Eng2 «20300€+02 2 46500E02 +86700€402
CEL ~.58000€E-01 ~.31000E-0) «42000€-01

B~13
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3 TASLE DATA INPUT GUWMARY S TAMLES

TABLE NUMKER REFFRENCE NUMJER ARKAY LOCATION

i 10. 217,
2 13, 178,
h] la, 61,
“ 1S. 313,
S 33, s,
4 OATA SYORAGE ALLOCATION 13000
{ OATA STORAGE NOT 1SED 2582
~
)
-
-
B-14
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vSTOL TAKERFF PFRFNRMANCE ESTIMWATION

EtAMPLE CASE

TOGw = «©0000€*0S
INTTIAL GROUND RUN PARAMETERS

3333 RS I E NI R R R R A S R R A I P A R I A A R R R R R R S R Y R R A2 S R R R RS R AR A L A A A A E R 2 A A 2 A R R R A SRS 531222383
AeVeLoDRIAF 1EDPAFY2

PH2 I s ALPWA +T D2+ AALANCE P11 oFN]

CLYCOICMIA/GeRNOSNELTAE

ALPHANALOF AN LYYCGeXCRLYCO

NsRFsDELTAE

ROC+ACCY

ASTINK o VSINK o NS INK

PECES LRt e TR s i iga ettt Rt s8R it st ttlet it it ettnctieseissesssssssteestsssssstssesssss

«©0000E ~0S «B4ATRE SO} «13032F 204 s 26404E 04 1N +S57210E+03 +29518F <05
«S0000E+0) =+50000E+01 «25000F <00 «15292E401 «2982RE+0S +465000E4+02 «13798F+0S
«.23039€+00 ¢JIGLIE-J] SRR E! «1083E0]) 0 22429€~02 .0
I R R R I I N O T I T Ry R R R T 2 TS T T T Y YRR T T T PR PP PP OGP Py
: ««0000E+05 «16RB2E 402 012832500 ~.1a713€+04 1t «11518€0e « 295997 «0S
+S0000E+01 ~+S50000£+0! +«50000€+00 «S121S€401 2 29821€205 +45000€+02 «13840€4+0S
=.23039€+00 «33867€-01 [AREE] «30369€ 01 «22429€-02 o0
R I I I N N R I I T R R R Y Ty T Y Y T Y Y PP Y PRy PR Y P
«#0000€+0S «25186€602 « 12679404 ~e13002€+064 n «47221€+0% «29679€ 005
«50000€+01 «250000€+01 «75000F 02 +1079T7€ 02 «29829E+0S «%S000E+02 +13R82F+0%
=.23089€+00 «335647€-01 st «10255€+01 «22629€-02 «0
T I T TR N T R T R R R Ry Ty R R R R A S Y L LT Y Y T O e Y I L
«40000€+90S «J3198E«02 «11980F ¢ 06 ~«73685€+0) 1114 «22900€ <04 «297STF«0S
«S0000E+01 =.50000€+01 «10000F 40} « 185326402 «29852€+05 «65000€-02 «13923€+05
«.23089€+00 ¢3S T7E-01 1t «10161€E001 «22629€E~02 0
D S T X R L T O S e X T S R X T Y Y Y PP T T T T T
«0000E+05 «61S18€002 «11J39F 06 -.16891€+0) mnn 22650306 «298135€+0S
«50000E+01 =450000€401) «12500€401 «28306E402 «29A90€¢05 «45000€402 «13964£40S
©e23089€400 «JIGLTE-0) et «10026E+01 «22629€-02 «0
Yy Y L L L R T L T L O R N R L L T Y Y R R Y Y T T R R Y T R PP YT YT TP T Y P T PT RS
«40000€¢G6S 2 49CLSELI2 ¢ 10560F ¢ 0% «0027€+02 |SRR)) e Jn216€+06 «29912F 0%
+S0000€E-01 =+¢$0000E+0) +«15000F <01 +40039€+02 «29942€+05 45000602 s 16004F <05
=.,230A9€400 «31C6T7E-01 il «991J2€+00 222629F=02 .0
Dy R R O L T T T Y T Ty Y Y R P Y L T S Y I T R T R Y Y T Y P R R P Y P PR YT T PR PP P PP P RS
«©0000€+0S +S5T6T79€N2 «96502€40) «97133800) 1Tis +19869€ « 06 < 299RKE + 05
«50000€+01 =+50000E0) «17500F 31 «93R6SE02 «JO00AE0S «45000E+02 «16086F 05
~223089€00 +3397€-9) [SRRAI «#7193RE00 022629€-02 .0
e sttt et et s raet s sttt tattebddd ittt te b tet bt stotetttstssttttottottoatttbobototsdtdttenstdittetttsoststoostbstrestbrtiscscsse
+40000E+05 «657] Q€02 «ABILIFe0) e 15422€+00 it «65496E 006 «30059F « 0%
«S0000E-01 =+50000£+01 +20000F*91 269603¢ 02 + YOQAAE0S +45000€+02 «leQalFe0S
<+230A9€+C0 ¢33847€-01 tries « 67556400 022629€~-02 «0
e b st bttt e s bbb ba ot e bt et ds st atost o batotiterststettetttrrtoctbtbtttectotsttotittstitestststdosssstossssctsscioteces
«000QE 1S «TI00AE e RYRIYIXT TS s€23l1Es Qe JARAS] +51025€ <00 «30123F 08
«87500€°01 ~+50000€+04 «22500F 0L «AT2A7E€ 002 «?7135F 05 eeB750€02 slu]lSFe0s
=e21161€00 «3V1305F =01 it « 33733E 00 «P2@?9€-02 .0
POt b b s rtereeatot s ot stsoe s ta0bsorttsertertttsstedetetttacttsttes bbbt otttsettdterstttiteteossdbdossssssttobtisctsistine
«%0000F «05 «80630eEe02 «le3}T7Fefe «2301 7€+ 06 teni «S6IT6E« 00 «JOLIAIF .08
«12500E¢02 = 67050E401 2 25000F ¢ B LLIVET-B «23913€008 «52%500€+02 clelaTreos
EXSLLLRIXD] ] «1206SE-01 it «¥0004€ 00 022629F <02 o0
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+2Q0QQE 02 -+17550€4Q) «30000E G 1 «15129€+0] «15293E+05 +£0000F 02 «1©209F 05
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\ «23750€402 ~<28000E4+00 «32500€ 22 «17589€+03 +10990E 05 «63750€402 e1@261E QS
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«35522€+00 +J6059€~01 1111t +6S930€4+00 «22429€=02 .0
I I I I I Y Ry e R R R R R R R R R R R R R L R PR R R P Y R P R 2 P2 T Y 2 T Y Y 2 Y Y PR Y N Y YY)
SINK NDATA «56556€01 +13819€+00 eJe097¢-~02
<40000€ 0S5 JdiliIlE~03 +55542F ¢+ 04 «OPI20E ¢ 00 1111 2 T6LB1E 006 +J0LABE 0SS
«J1250€+92 «267Q0E401) «37500F 01 +22939E4+03 «2687HE+ DG »71250€+02 «1©305F +0S
e T43GE*GY s J3u 2 LE-OL 171111 +»28321E~00 «22029E~02 .0
T A I N R I R R R R Y P R R R R R R L P R A R A R R R R R e L R Y L T T T R P A T R I P R Y XYY 2 Y
SINK DATA «2161RE40) JONSTF 0L «27277F 400
VERICLE (S a280ANE
wAXIMUM SIAK DISTANCE 1S +41562E00 FT,
NISTaANCE = »25216E4+03 FY,
vELQCITY = +11553E+01 FT,/S€EC,
TINE = +60000E+0) SEC.
END WETAWMT FOR THIS PUASE 1S +#0N0CE+0S POUNUS MASS
LIFTOFF CrARACTERISTICS
NOR120NTAL ACCELERATION = «S51970E400 GIS
LIFY = «76359E« 0@ POUNDS FORCE
NRAG = «5ISH0E+ 04 POUNDS FUWCE
VEITICAL ¢ROSS TWRUST = «J286IE+0S PAUNDS FURCE
HORTZONTAL GPOSS THRUST = 2269864E 405 POUNDS FORCE

NEAT NEXT NEXT ANEXT KNEXT NEXT NEXT NELT NEXT NEXT NEXT NEXT NEXT NEXT NEXT NEXT NEXT NEXT NFXT NEXT  NEXT {

SOATA SINKORQsROCH] AT7PSSI0IRGBV6ASFaTALIPPINT 0N
T0Ge = «40000E*0S

INTTIAC GRGUND PUN PARAMETERS

VEMICLE IS AIPHORNE

VERICLE MAS & Q/C OF +16T00E+01 FT./SFC,

VESTICAL mIErMT IS +36921E400 FT,

DISTANCE = « Y54 T6E0Q FT.

VELOCITY = «1309)€¢01 FT./SEC,

TIME = «4B8000Eed1 SEC,

END WETART FaN Tw(S PwasE [$ «eONONE e 0% POUNUS MASS

LIFTOFF CraRACTES(STICS

HOR JZONTAL ACCELESATION «INIVIF A0 1S

LIFT s #11300E 43S ¥NINDS FURCE
NRAG = «AINS2F s 0% wnI'NDS FURCE
VEITICAL ©50SS Thet,ST o «IT272F ¢ DS »AnNNS FuwCE
HCE [2ONTAL wiISS TrmuSY @ 2 22634F 4 0% =3NNS FUwCE

REET MERT NFAT AE4T  ANF AT sEXT O NFYT NPT NFRT N T NEAT  NEXT  NEAT  AFXT  NFAT  NEXT  NEXT  mEAT  NEAT  HFxT ~rlj

WNATA SIMRNETeNACTE ,ATsPS3]000avaRGeNSFRAL [P T298
TOia s «20J00F 0 0S

(RETLAL o 10 220y DARAMETIFSS

— . L mm— n ame——— s = [, — - - ——— —




VETCLF IS AfwROENE
vE=lCLL =AS A S/C OF
YE-TICAL <IEART 15
NISTAMLEE =

vELOCITY =

TIVE =

LIFTOFF CwaaCYESISTICS

WOC JZONTAL ACCELF=ATIUN 3

LIFT =

NRAG =

VECTICAL ¢RUSS TmutST =

wWCP JZONTAL GmUSS TreyST 2
NEXT  NEAT Agsl

rEAT NERY

«IrT700F 01

¢ VIRSBr 0 Qu FT,

NED T

+39)20uF eV FT,
JIRENE O FY,/SECe
«S0500€0Y SFC,

FND WEIANT FOR Te]S Puask 1S e QQONCE*0S FQUNUS MASS

«INGOTE SO
«11630F .05
JHOR02F e 04
«JoVLlF 05
e23u?3€e0%

NEAT  NEXT

FTa/5¢C,

©1s

POUNDS FuxkCL
EOUNNS FumrCE
FOUNDS FusCt
rOUNRS FusCE

NEXT O NEAT

AY CUBIC SPLINE INTERSOLATION OF Tw€ AROVE LaTa POINIS
20000E+03 FEET TwE

FOF A RN OF

AND TwHE

T I T

NADC-81259-60

NEXT  NEXT  KEXT  NEXT  NEXT  NEXT  NEXT  NEXT  NEAT  NERT  NEXY
RS IS .10320€+03 rT,./SEC,

RORTZONTAL ACCELERATION IS «37630E00 GIS
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TESTAVE, LERAATPEWM TLILLN P D RIS L L3 TAIT T} o

+S1eTESTCH60000.110,
291 e8CCOUNT oD YIGA,,
WSle YASTER DEVICET ;
«S240F VaNTL M) o VTLIRZ/v%ZVT 049, i
WSTATwAVTLIRL L s s et InEL/ST0 :
JO0e EDITINA CrMoLF e,

W0 LUSETIL IRV 1R2Y *
000G,

1JeeSTOP

106 COMPUTER UNITS aT.10C¢ ® = 1,

JQeocP 1,680 SEC, 3 0.98 .
JLeocu Je,323 nai,

4,10 1.89% SEC, 1 Q.09

Db u 19,418 nel,

e, TARES SCHECULED 09

.06,0aCRS SCeECULED 30

J0e,RERFVICE CwaRAE ) 2.20

6, creceeea

D6, SUBTOTAL $ 3.17
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APPENDIX C

Program Listings

A listing of the FORTRAN source code for the main STO program and a four
degree-of~freedom interpolating subroutine TAKES is presented.
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»Aj59a 517 T17 12T} FTy b,0eb22 23833127

3 SS¥Ceue $T3 03cC!
P2IGAAY HTD {(INPUT,,UITPUToTARE3,TARPE3=1820T) STS 932
:l‘.'.'CC.00'.0.0000.'0..06.'.0..“.-..‘.‘...IQ..O...‘.“‘...'l"l....'-SYC 0]4_3

T Cacale) 3Y <33l IN afdfy Lo?7, ST e

. PG00 00000I00ATINENIINIENN0S000000800000000000800000000000080000c0sesseree’T] D0
oI TUILI ), L2001, v0aTa (3200 o} aCIATALDD), STY G5t

s 245aT4033) 313 23C7

CIReINIRPLUINT NI N $T) Q03¢

CIAL AR NErg el e Lo s L3k o F s WA S PONENT L LEVERIIYYLIYYIC P2 = e b It

1c InT25:0 §:Gwent STI 0010
NAMIL LT/ 0T AL Y a3 LT ot o NP NIRo U LRpLRASLIFGREVTLINE,DT, &SI 0011

Pl AT 24 uNT s dalheap $h o 3z ST I IS 5 Roos Y0 Ga Lo DELIAR, P41, ST 9312
CANGFPALrPLITE 92,4, Pnaf v 7412024128300 (2290 R,0 AL PH43R0ALP 4234, AL Ty STD W13

0 AINeIIAT %N o850 3T D20 FATL AP SILLISFONIDIEL S METRIZH?3,4200 STD D216

1t )T laeRSFePALldAeF~ {12035 INTeRICHOLSTaL SINKOpRISIALES 2AMy P4INYSTD JD50
1204470 8 RJNe NtATAL1DOaGaTA{ )2 40ATALY )0, ST 301y

12 402 S 1ENTONPAILNTwLPIINTONIEITA5eNISTInEotETileN]0IELd $T2 0047
FudisasFLlsSZed, ST 031

IT=,29 $ 4], 5§12 d019

2¢ A dTIEaANGFRLOALPHNYINS L DIAGo0STIR: synTad TadaglavFled4] sPAl2e $STD QJ2¢
OFNleEN2e)LECH) )R edSTAIRREIATUMOEFALLARIE e ILOSFe2, $72 Qa2

I dFediFer gl 1aReP 4ILlARCP SINTOAGTeIAICeA ) odIDnRIC4oP4INTe), $7) 0922

0f23350) i TaceP dl28der4l23daaPHaddoalPHAARuYNaPSe JILTA393Qa0, ST 0223

FLITZIAPezd, 8 1)e, U2 % wEldantFe], $ <l®le 3 202, 8 DISTUAXS, 55T wI24

2% SINKIedSINKOYS N KaCS N ol $ 2)STalEel, ST Q32
TFCLSJUNT NELD) 30 T ¥ 3T 9026

131 ST 3327

29 xiAQ 30,1C0PY STJ Q028

30 SIANAT(201,83,7419) §T1 9329

23 4) F mAT(1aschdlsad,7aldy STO 2339
IFLEISEwN) 805D $STJI J33.

) [ielle] ST 9232

«?1T2{3,301) §CI2¢ $T3 2033

PuINT alolCUPY ST 0334

3 FFUTSoNco2aan0alld?Y(20 43 00248) 37 1) 0O ST) 0v3d:
3273 20 ST Ga3s

93 3V 7)) Lleisls 373 0037

73 3aCx5PalE @ ST3 323%

READ DATA $TO 2333

LY RENIII,TITLE ST ddey
SALL T2:aS{lendetdevIs2d,Fdxr2} ST 0Jey

BY FukmaTisasyr) 373 9342

&3 13 1) 572 3363

9 WHIN) I STI Q044

(3] REAI(3,04TAY STJ 3045
Rrad 0.1CiPY STO 03és

IFCEIF(9)) 793,332 ST0 9047

169 2914F #0,1CC0Y STJ 03«

JASKIPACE & 3 2EVD OATA STO $363

H 112 p421=9412 ST 0052
ALPHAJeALPHA STO 29:1

P4l faPH]]) STO 9352

PALLoAPHLLeANGA 4, 1030101532484 7130, $T3 0.3

TFULSEGmENTEQ,2) GC 1D 129 $TQ 0J%e

£s LceEdaLudenyea $ JLEVELALRASL2F ST3 Q3:¢
12C veavedCd ST3 J08s
LRPUISIUSTLEGe2) 231NT 13,0 TLTLE 373 297
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padsaam $T1) TAITH IPTe) FTN 4.0082¢E 81703727 13419442 PaGE 2
133 FORMATCA40077010%00¢3TI, TAKEOFF PERFIRMANEE ESTIMATIIN®, /510X,331S70 0098
(id=V07/03A2Ce 12} $TI 0389
L1 1CJJInT=0 $TY 2263
Ti5dan 3T3 9082
PAINT 1400w ST3 2062
140 FIntAT(l 40 #T35¢ 0532020770100 ST3 0J03
SoINITLIAL GRCUND QUNS PAARZTERSS, ) STQ JdJoe
Y ] IFCIPRINTONELOD 3INT 1250 STO 0283
1%0 FIORNMAT(LIXpIZRCLdSH ol ol IR oOuoWal oI sF oCIRGsFENZ®, /010 120P42]1,ALPHASTI JO0O
prTo02oBAlANCE, PHLIoFN P29 200e® L eclolPpAlGeRI0IDELTAESS /510Ks0aLPST) 0J¢7
pAAp IALPMHAD ) LYY S0 2CSo YOG 0 /o 10N ONo RFSOELTAESy /9 10X,4290,40CYe, /,2STO 008
02, 84 SINKs VSENKS ISTNC® 79 00Xs 2011 48) Y STJ 0J89
7C LREASTRICLEQeZ) ALTeALT® 3043 3713 QN0
CALL ATAISCALTodLsa25430A30A5045047,409) $T3 0N
IF(MITRIZ NESCY 3] TO 192 STD 02122
ALTaALTe3,28033599¢ S¥D 0073
ASeNH903,290€39495 57T 0074 -
75 A3ea02,37¢5E-) $STQ Qu7:s
AFLITEROFLDTENS #4538, 7 ST3 3376 -
ASeASSSQRT (AFLOTZN/S518,7) $T0 o077 C
A3eAa30813,7/7AFLITEN STJ 0018
TRy IR ] STO 03719
ac 1063 AFLOTEMeFLDTE“2¢273,16 $TJ 0000
A0 a9 SARTLARLOTIN/2008,18) STI 0081
A3eA3e280,146/AFLITE sTa ol82
170 ZUATIMeEQATU%S3,141592554/180, $T0 J¢C83
$e32,17¢1 STJ 0084
LR IF(NETRIC NELD) 329,08 STO 0085
G352ele § IF (METRICNZ O 3I3Goeded ST 09%%
wan¢G36L $T2 0087
Ja=1l 3 wdCs0¢ § JOULNTS(425/0T)0lelE~lv & 1sCOINT & Anlel ST 0288
180 %aCdev/ias STO 0983
L4 Jodel 8 IFldeGELY) d0) $TI 0090
TiudaT s TFUTIUNSTLREVTINE) TOJUMeREVTLINE $T0 0091
Pal289h2] $13 2392
IFE3TGNENTINELD) 6L TO 210 ST3 0093
Sresseces FIRE ENGINE VITILE VARIATIOw ST3 0094
9?5 IFIPI11ARGEQeOasIReVaLT4RIF) G TD 230 $T1J 0095
2411 PAL o PHILIRASIT STO 9396
IF{PAL1.GT,PHILAQ) P41 wP 4] 3R ST 2297
PALLle (PHLICANGFRLIPILL4L159206547130. ST9 0098
C FIk anY FUTURE TadL: L33K UPi USE 241l $TD 0099
19¢ S0P P00 0049000002000 020000000002 00000000 ST 3109
192 I2(V¥.LT.RS) G3 T2 200 $T2 2162 )1
PHL2ePHI262A4120RODT $TJ ot02
LFUPAL2.6T P24 2452004240 $TJ o103
203 IFtvelLTe?5) G2 T 200 $TJ Ctoe
1338 ALPALaAL PHASALPHARRSQT ST 010%
TFCALPHALST.ALPHAAR) AL PuAcALPAAR $TI 0lo¢
210 LFUZ1eNESded SALL TLIIS(ILL, 9024215 TIUNHIeswFl) $T3 olo?
CALL TLOISCLLs A4, 32,TIUCeaeF2Y $T2 01048
sFladF LONEFSGOST STD OL¢S
1iv WE2edF2OnEA*CISC $TJ 0Ll10 'y
IFUZ1oNEade) CALL TLIJIS(2SsMAC4sALs TIUM, uepfNL) 519 o111
SALL TLOI5(100MA3H32,TOUYS D oF N2) ST0 3112
CALL TLOI5(12-P4L00ia0derdesFLISSF) 573 0113 q
SALL TLIJS(12,P41252240d49030eFLIS3A) $TJ 0114

‘._hr._ AA Lﬁ_ N AL.‘]
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12¢

13¢

166

160

165

P54 5T R LYAR) PEARDY FTIN 4.00423

FNLO{ENLI=FLO3SFeSN])ONEE
FN2O(FN2-FLOSSASENZ)ONZA

C sesssces INJUCED AERC
FOTITALeFNLOEN2
chul TLOJS(15»P4(20lerterasILFS)
SALL TLIIS(1902412,52,024034»I0F5)
ILFosILFGeFGTITAL § J055e30F38FGTITAL

C 5388835583835 5333355535835553588538855888333088488¢
P42LeP4f2
ViTARR eV [} [FIVLLT VSTARA) VSTAQRLeviTARR
TALL TLOJISL140AL 2 ap 0l TAE, P21, vSTARRL, (L)
cALL TLIIS(13esursdelTAZ,?421,v3T78232,20)
IFISZONENTINELS) Cabbl TLIISUL7,CLs0ELTAZ, P21 VSTARR]L,(W)
PAL2o(PHIZeANGFaL Y3, 2015520547140,
PEERE LI AL LI TA TR LM
SALL TLII5(339442492i0300derEDNLG)
CALL TLIISU33, 94045325040 34025T222)
cIRASeZDRAGSRDSTALE
IFE4IcDRAGEII) EDRAGLD
TF{NMISTIRELEQQ) DSTIRESD

91703/2¢8.

sTd
sTY
10
$T)
51)
513
sT)
STd
19
T2
sl
sT)
T2
513
ST
sT2
$TI
573
sTa
1)

TPCQZIoNEaGee ANDeNCIIEL NS0 ICALL TLIOSI33,MACHS 30500004 0CEILOF)ISTY

Q0DA+EDRAGEOSTORE4IIEILOFDOFG
PITCHa(ALPHA=ALP4ADR)I®3,141992¢34/13C,
ANGLEPHTLePITCHZJATI™ & ANGZen4124P[TC4e€daTUS
Leed8lLovee2ea3e;

Lsl ¢#ILFG

FOUSFNLOSINIANSLIOFN2TINIANG2)
FOHOFNL®CISTANSL) oFN297 DS (ANG2)Y

JALANCEmu=L=F GV
2¥edT G SLFIM=IA~qYs IALANCE) /o
V2eyeOy

LF(SZGMENTLEILI) GO TI 22)
NIMENTe,50Chover2oaieSenas

RES{L EVERPNALANCEwMINENT L EVYER
IF(PITCHaLECDe) 32 T 220

sT0
ST
sTQ
5T)
T
ST
ST
sT)
sT)
$Td
sT0
$T9
STO
1)

ANGYESSOLAASTIS(PITCHICQUOLRNOSIN(PITIH)OLROSJOCIS(PITCA)~LROSIN(PSTD

eITC)
AFe (JALANCEOANG 4E5S=40¢=NT) /(LAFOANGIESSOCISLPITOM)
220 32e04,5¢DTo({v2+430)*%2,-{y=s0D)e02,3 /DY
TFLIPAINT EQe0ed0daNEa ) S0 T2 250
ACSRe(Fod=DR=4JssalANIEN /4
PAINT 23UswaVslsIR,2F,20045,FN2
PIINT 230,PH2L »ALPHALT 029 3ALANCE,PHALIsFNL
PAINT 240,CLrCDsC"pAlCX, AdeJELTAE
233 FPIRMATUIOX, T(SXpEL2.2))
240 FIXMATUOK 85,2125 97003080020}
223 [F(SIOMENT.E.2) GO T 262
TF{RFLEdDe) &I TI 352)
285 [FUBALANCEeoTedaedR 3l TAYEJede) S0 TOD 230
Q=1 $ Jaj-1
JETTABeQ,
RIOSCALEsRAM
IF(2ARMeEQelelQlel,
IF(RANRIEILe)I205,
IF(PIINY.2Qede) &3 TI 1d.
P4LIePALLAR § 242 eP4l2AR § ALP4Aeal 24042
PRINT 270

sT2
ST3
sT2
I3
$T)
570
$T3
Tl
ST
sT3
5T
STy
$TD
sta
$T0
s$tQ
sT)
sT)
s$12
s$Ta
$T2

AL
0118
(288,
113
2139
glL20
viz2l
0122
123
di2e
o125
c128
0127
0l2o
0129
913,
o131
o122
vi3s
0134
0133
0l3¢
9137
9138
0139
0140
01eld
0142
Clée3
Qlee
145
0léas
d147
dle8
0149
0159
15l
0152
0153
0154
185
01%s
0187
Q198
01%3
3169
0161l
0182
Qla3
ales
[ 21 H]
0les
PRY 24
1Y
0lev
9170
ol

10,130 ¢)

PASE
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23134 3717 Tal s PLARE? FTN Geb¢42¢ 31739/2€e 1001%443 PAGE 4
279 PO ATELIR o INSTANTANCIIS RITATION AT Cele) $T3 Q172
P4JNve=,13 $ G) TO 130 $TJ 0173
230 IF(AMLANCEo6TadeedRedFAlLAGEdadesItediTaNEedal G VT 292 ST 0174
17t J3lale $ NEAONZA®,S § NiFfaneFeJ-IL)SS $ 37 TO (69 $TO 0173
297 Ded2 5 ¥eV2 § TeTeDl o esu=((aileer2)a3T/3600,) $TY 0176
1P(P4INTEGe=eld) €T TI 33D STO 0477
[2€JeLTadISTAKE GC T 319 $TD 017
PALNT 30D S$T0 9179
18¢ 300 FIRWATILOR,*CASE TERYINATED (DISTwar SXCEEDED)®) §T2 0180
53 Ty 730 $TO 0181
313 IFOIZIUNTLG6TL100)) G T «10 $ST2 0182
IFCIALANCE s GEedee IR IT e 2eQ0e) 3 TC 330 STI 2183
MUl S ASYLE=ASY 5 DRISLSDAIC 3T J184
18% AGYe{=3ALANCE)®G/ Y $T2 01%s
ASTAw(AGY*AGYL) O S 577 0lae
JRI2eDROCLGASYACDT 5TJ 0187
ARJCe(DRIC+0RETL YIS, S $TJ otes
RICH=RICHCARICO DT $T3 0189 '
19¢ LECIPRINTANECOaAtdedaEdel) PRINT 320,3RITHAGYA $T3 199
327 PIVSATUILX»*CLIND DATA®, 211X, E20.5)) §TJ 0191 (
IF{DRBCoGecoRAC) 30 TI 430 STI 0192
$3 T2 3%0 313 J193
330 IF{SINKICGTeDeaANDeSINKIeLELD) 33 TC SO0 5T 019+
135 360 IRUIALANCEGLELD.) 60 T 33 $TI 0199
3%0 ICJUNTSICIUNTeL STJ 0196
3 T3 18l sT3 0197
300 IFINETRICANELD) 33 TI 330 ST 0198
4 PRINT 370,0sVeTod $T3 0199
2¢o 370 FIRMAT(LON,@0ISTANCE o #,52005,% FTo0, /o 0Ko*VELDOCITY » ¢,520,5,¢ STD 0200
(FTa/3ECe0r/s10Ro0TINE 00, 30,E20459% SECe®2/s1IhseEND JEIGHT FOR T4STO Q201
N LLS PHAASE [5 *982Je59+¢ PILNDS PASSE) $TI Q202
R 53 1] su0 $T3 0203
380 PAINT 393,00vsTHd STI 0204
205 390 FIRMAT(LIIX,®0LSTANCE = 5220, 50% 4,0, /p10Ko¢VELICITY & ¢,E20450° STO 0205
) ~ { 4 /3ECe®0/rplORssTINE @) 50, 820050® 3ECa®s/r 10X 0END JELG4T FOR T4STD 0206
(1S 24488 (S ¢5E2%.%5,% (ILI52ARS ) $TI J2¢C7
400 IF(SEGMENT EQ.J) GG TD 830 $TQ o208
@3 T (502,610 SEGUCNT STI Q209
21 413 PRINT 429 $TI Q210
420 FORMATLLI0%,8T7]] <UCH TLAaEe) $TO 0211
GJ T) 365 $TY 0212
430 PRINT 440 $TQG 0213
440 FIRWATILIX,evEAICLE LS AL3IRNES) STY J21e
: 21% 15IN<e104 FT, ST 02i.
LFEASTAIC NEWI) ISINKelun 1. $TI 3218
* IFUSINKDeGTed0) PRINT 450923 INK, ISINK ST3 17
450 FIUSATCLIX,®MANIMUN SINK DESTANCE IS®,£20.5sA1C0 519 0218
FFUIZ1oNEeloeGReIINECI)} PRINT 403 $Y0 0219
22¢ 463 FIAAT (10X,90E1 AT PSEUD) LIFTIFFe) $TI3 q22¢
IF{RICatdele) 33 TO 492 $T3 o221
IDCa10H FT,./5EC, $TY 0222
. LFUASTRICONEC) IROCe1IA %, /5EC. STJ Q223
PAINT &T7J,RCI,1IC ST 0224 C
22 STC FIANATULIXH,O*VEALILE 4A5 & R/C IF ®si2uedsAld) $T3 o022%
133Ce104 FTe ST 0226
FF(NETRIC,NELQO) [RECe1I4 4, ST2 0227 ¢

PAINT 430sRCCHSILIC $T3 J22¢
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PIIs2am ST LY ALY 12T=] FT4 4,50428 91/709/28¢ 10413443 PASE H

007 PSR AATLLoa,8vIdATICAL A(Z34T [5 %222Ce350AlY) sTo 9229
230 490 53 1) 383 STY 0232
9. PUINT 2312 $T3 0231

910 FIasaT(lox,ysaul) 20TATIIN IS QX7 UAINGE) $TI J232 :

2 T) edd $TJ J233 :

< AL P44 CORMECTIONN AJTI QOTATIOINSSS 34888535 8358058838%¢ $TY 0234 P

239 €23 IFUSZOMINTOTalaANS AL 48,3 ALPHYIND GI T2 353 $TJ 3235 ;
$30 Call TLOIS5(30sdsder0esder [YYIG) ST J23s

[S3 | $T3 0237 !

CALL TLIISM31sde2estarder¥IG) ST2 0234 !
JIGSeKCGOe2eYC5082 § LAINSNIS $ LAFRDLEVER-L(S STJ 0239
260 IVYofrYCoen/503055 ¢ IF(WATeNEedadG0 TO 531 8 dRei =5 § «RCels 57D 0249
531 LRav GedR § JALPHARe)ITe020(waf)odLEVER/{TY STJ Q241
JALPIAQIALPHARPLI3La/ 341401572090 ST o262
ALPAASALPHACQALP4AD ST2 9243
TPUSZOMENT 6T 01 00%D AL 4A,GELALP-HNINGANDLITREPWEILD) 60 TI 550 ST Q264

245 1Talre0 ST 0243 ¢
FFUIPRINT NEa0eAYDadotdol) PRINT S2CoALPHAoOALPHASI IYTCS,XIGHTCG  STT 0268
540 FINAAT(L1OK 5515312500/ 01K»38154 &AUTI RITATION 1} STO 02e7
3) 1) 260 ST 02e8
CSSS4333388 $388888 TRy TO CIUNTEZR RITATICON 8Y ELZVATIR ST 0249
2%C 2¢¢ Q0ELTAE=l. 3 [TRIPeD ST 0250
560 CALL SNESTUNSAFpIELTAZHOOELTAESIL 00w A30S»DTLSABOYLIXCHECKSIXLIC) $7) 0251
IECIPRINTONE DM ¥DedoEdsl) PAINT STCoNaRF, JELTAE $TI 92352
STS FIRMATILIIXS25C(1421»5%110+2(10%0E12435)) $TJ 9253
IFEDELTAELLT,DELYAY) 3] T 540 STO 029«
25% JELTAECDELMAX 5 s0 & [TRIPe] 573 0293
989 CALL TLOOSU14,ALPHA,DSLTAS, P21, VSTARL,CLY STO 0256
SALL TLOOYU13,ZL s 0RLTAZSP421,VSTARR]L»ID) ST a2s7
CALL TLO2S(L12sCLsDELTAE,P 421, ¥5TARAL, M) STJ o23¢e
JiweieCDeyee2eh3eS ST J2%9
260 IR=IAeZ0RAGHDSTIESDIEILIF#DDFS ST2 0260
Lo 38CLsye0294)05 STO V261
Let #ILFG STY 02682
JALAICEay=L=FGY ST 0203
dvedTes SLFIM=ITI~1J9IALANIEN /v STI J20¢
283 V2sVedv $TJ 02685
AJeciTe doCasyenZoaissSenal $TJ 0200
AP (LEVEIOBALANCZ=NI4ENT) FILEVER ST3 J2o7
IF(PITCHALESGe) 52 TD 590 ST 0268
ANGAZI3S oL TAOCOS (PITS A e UL IN(PIT oL 00 s IS(PITCHI=LAeSINIPITI Q209
212 4iTC~} ST3 0270
AP (JALANCESANSHESS=AJENT)I /(LAFGANGHESSECIS(PITINY) STy 0N
580 020 )0 50070l ({V2~d0DI**2,=(V=vD0D)®*2,) /DY ST 0212
LFLITRIPY 230,3Q0) ST3 0273
600 15UiN) 569,260 STO 0274
2T 418 PRAINT 029 ST 0279
620 FIRMAT(IIX»2ELEVATOR CIRRESTION ATTENRTED ) $12 J27e
CPPPPEP0000000 9040040000000 0300000000800 000000000000 000000000 000000000 e3TY Q277
< CIFTOFF C4ARATZRISTICS $Y0 0273
PPN NPIIPPFENIIINIPIRPIPPIPIINIPIPIEPIRRIQEEIONPPICERIRIGIIORNGIIIIOGIRPISOEGINIOINISTD 02T
2590 020 PIINT 640 STO o280
660 FIRMAT(//910Xs®LIFYOFF CHARAZTEALSTIC %, /) $TI 0281
AGYa(FGt=Dluays3aLANCE) /¢ 3Tl o2e2
TFEP4INY Nke=sad) Q3 TY 6T $T0 0283
PR e vesl  #{ILsFivad}lFa) ST3 02084

23¢ 1202304 FTInLN $TJ o28% .
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P a® ST 14776 JPle} FIv 4o0042> S1I0¥7254 10418,43 Page 4
TPU=2TRIZ.EGeC) 30 T 552 312 0280
IERMLD PLELPS ¥ 3 ST2 0287
Prdlep4aisa0,. $T3 0248
esC 21T 653, Pual,; 1IC STY 0289
2wy €, FLPRATILIX, 0L wSTANTFANCIIS /2 15 *sE20a50810) $Y3 J280
675 LFUAZTRICMESZ) 32 T 55, 373 3
PRINT 6802 AGToLsIReFIVeFIY $T) 0292
SE2 FUaATCLOU, oML ZONTAL ACTELZATIIN 0,820,950 GUS%0/0liRs $T3 0293
SO IFT 0,108, E23¢%99% PIUNDL FLRAIEC,) /7, 1CR»®IRASG 005 LU0 E2045 STO 029«
292 00 P3IINDS FORTESS/pLIKHOVERTIIAL S2IST THIUST @0, 2Xs€2045, $T3 0293
o9 23JUNDS FLATES, 7,13k @4 2L 2I9T 4L 39335 T43ysT e90,22)0.5, SY3 329
*e 23INDS FTalie) ST 3287
e T) N9 35T2 3269
490 PALINT TOOsAGKkals IR9FSVeFI+ $TI 32399
v T7CO FIRSAT(LIOK, o ALLONTAL ASIeLZRATIIN w¢,820e50¢ GLS¥0/sl0Xs 372 0308
SOLLIFT 89;,9%,223.99% NIUTINS S, /e lCRpodNAG we,)9K0E2049, ST 939!
s NEJTONS Co/pl0Cse¥IaTI0AL 32155 THIIST 09,2%,E2365s ST 8352
- *e NZJTONS Spl5 ukp 8 HIRTTIINTAL GRIDS THAYST ee,E2)05, 313 0303
3 ®e NEJTONS .) $T3 Q324
30¢ TS IFLRINeLESC) GT TO 73D ST 0309 It
Sabu YPDATE(ASIATASDIASK) STY 030e
IFUP4ONYEQu=013) CALL UPDATZIPHIATA,D,?PHAL)Y $TJ 0307
IF(PSINTOLELDG) 3O T 720 ST9 0308
SALL UPOATE(UNIATEPDNPS) $ 30 1) ™ STO 0399
3i¢ 725 CALL UPOATE(RUNOATA,DITI04) $TQ 9310
. T3 PRIAT T4 ST0 9311
TeC FIRAAT(/9L Ko 22064 NEXT )0 /) ST0 01312
' §J 1) o0 ST0 0313
| 753 LF(AINGLESCe) 5TI? ST) 0314
31 [-C240ATACL1 €Dl S22 T2 27 ST3 031
PARILeSPLNQLILe?10ATAUN) ST3 0318
P2INT 740, PHRIC, LROC $TS 0317
. 763 FIIMATOLIOC o INSTANTANEIUS INTEZRPILATED /C 15 *5220.30A10)0 STQ %3i#
. TTO a5aSPLNALT154504TA,3UN) $T0 G319
32¢ dAUNSSPLNIL(10R040AT AU $73 J32¢
K(1rebr FEET 5§ (21884 Tisa § C(3)210M PJUNDS YA 8 A (4)e24S5 313 o321
FFUNeTRIC ECedoadCePS 4T o000 33 T 7230 $T3 0322
til)seA Mo 8§ C(3)m1d4 ALLIGRANST  § K({4)n2d $TY o323
IC(PSINTecCa0ed 33 T3 730 $TI 0324
328 Xi{2)een PSS $ KI310404 N /SEQ. 31D 01325
IF(1eTRICAELD) 33 T 780 372 0324
<{1)ebq FEET & (Vo134 FT,/582, 5T J327
TOC PRINT 790,RUNSKILIoKE2) a3 UNR{3D sk (o) pa5 $T3 0328
793 FIAMATLL0X 03y Z)31C 52LINE INTERPILATION )IF THE A3IVE DATA POINTSSTI 0329
330 085 /025X, %F0R A RUN OF ¢, E2),5,00s0TNE AR50 0180,,E204%0,410048307,6025T0 0330
@y eAN) THE NDAIZIwTalL ACCELERATION 1S %pc23edr® G(S®) STa 031
sroe $T3 3332
srrrrrrITITYYIIYIOYNY SING JFF THE 334 JALCJLATIINS ST 0333
8CS [Fl1Je€devd 43 T) 212 STI 033
3¢ 13095667000 ) 25e¢ % [F(R543TaCa) RS8¥ $ [F(ASFeaTede) ASEnd 3 1ue 370 01333
° 810 ASINKLeASINK $ ¢SINKLOVSING 8 DSINKLEISINK $TQ 0356
AN aBALANCERG/ ¢ STY 0337
ASINCAC(ASINCeAS{NKL DS, STO 9338 (
YSInge VSINKLeASINKA®DT $72 0339
3a8 YSENKAn(USINKOvIINKLYI®. S STu 0380
USINCODSINRLeYSIAKA®)T ST 0341 ¢
TECLPRINTONE Do AI0JoEY T) PRINT 920, ASINC, ¥SINK, OSINK STO 03e¢2 J
l
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020 FIAMAT{1Xe0SING JATAS,31i0,E25.9)) $72 034
€ 13 340 STO 03¢e
343 :‘..‘..‘...“......‘...‘........‘..‘..‘.........‘..‘.......‘..‘.0......OS'J 0365
END $TI O3ee
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SLIIIITTINL Tawih I 2YAL 3arel rTd bebea2, d1709/723¢ 1Jeld,4) (1¥Y3 1
1 CTAKESS TAK 50001
SJRIUTINE TAKESLILsdoaVsZ)Furr?) TAK 30302
Coee HIJEFLED GTahza)d TC INJLUDZ PCJUR INCEPENIeNT vARIAILZIS= 03K 3I/7T Taxk50002
SIN%In STSILE/ak, TIATAC3I0D) TaKS3duCe
H SAVNINIPIINT /NP RINT TAC$0205
IS ION aC102),100¢30+5421J583)) TaK33J)%8
JATA NBALINTILZ 30060/ TAX92207
DATA NPRINTIYY Tag53008
ENTRY Tagas TAKSISu Y
° LES ST I M T4x52910
1TPRy a MPRINT TAKS3011
IFINTILLNESC) 3 TO 29 TAK 50012
Liesl TAKSJ323
20 1) meloNmaAx TAKS30014
13 10 TiaTa(%)=g, TAK3221%
ISY PR TAK 30010
20 ®RZAD 30y IP»ITAIND Tak39017 ‘
2y FIRAAT (ilolae?354 Taxsoole -
1 ] Tax50013
2¢ IFUITASNDILEQ.0) 33 1D 11D Tax 53329 (
NT3IL s NT3Lel Taxns0d21
ENIFaTOATAINTIL)=ITASND TaK30222
TOATA(NTILI0)aLIC TaK$0023
40 IFINTOLLLESLD) 62 TO 21) TAK5022¢4
2% 03 5) LY3Ae2,NTIL TAK3002¢
TF(ENIFeEITOATALLYRA=L)) 5T TI 42 TAK50926
$0 CONTINUE TAX 30927
63 131 210 TAK 50023
60 ITARIZSsqERAKSTIATA(LIRAS23) TaAX50029
k1 BALSELONRIGEL Y] TAKS5J030
SIRIJSIMRAIGELIENIF TAKS3031
L182an=1000C) TAKS0032
1240 JC~1 TAKSII3)
DO 7J 1axe],NT3{ TAK50034
3¢ LI3RATOATALIRC*3)) TAK30235
LPUILIARACGT o “IRAK)aANI (LI 3RAGLTSLIZRANI) LISRANSLIIRA TAKSJ9236
7¢ CINTInuE TAKS50037
LEQeLIBRAN=MZRAK TAXS003%
0] 8) widuaReLl3AM, 1240 TAKS30339
40 TOATA(NERARI@TOATAINERKCAR Y TAK3Sd40
87 wcRAaPCRAKS] TaK303061
33 93 NeK<ARelpNT3IL TAKS0042
LLOCeTDATACNERKAR*30) TAKS5JJ63
TFILLOCOGTJARIES) TOATAINEXKAR®IOVLLOC=LED TAKS0044
LY 92 CINTINUE TAKSID4S
TOATALLYRA29)sL IT~LED TAKSQ040
03 100 I3ALTemEAN,LIC TAK30e7
1€0 TDATA(1BALT)eO, TAK50048 i
vICevERAK TAKSJ049 '
5¢ NTaLeNTBL=1 TAKS42%0
63 T 210 TAKSJ331
113 waEmennax=L0J TAKS50022
IF{NTL.LEel) 3D TD 140 TAXS50323 C
Coso QE JRJEn TANLE RTZENENCE NUYIERS TAKSU254
st 123 WIINE =} TAK309535
23 130 L=2,NT3L TAXS50C%S t
Klel=]) : TaK30257
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LB IITINE Tawi, YA LS Jarte] FIN Gonee?: 31709720, 10018443 (23 2 :
<2sf TAK3J0%8
TFETIATAIKY) oL T TOATA(C2)) &I 1D 130 TAK 30359
er RoavieTOoATAIRD) TAX 350060
TOaTA(CL Ve TOATA(C2) TAK 30761
TIATAIKZ) exSAVE Tax 33282
(3a¥ZeTDATAIRI))) TAK5J2¢)3
TOATA(NL0300aTOATA(2e3) Tan5906¢
L%} TOATAIR2030)oRIA/E TAK90Qeas .
NJINEal TAK30006 :
130 CovTiwuE TAK 50067
TEINIONEecDed) G T 120 TAK 59203
160 IF(ILLEWD) $I T) 479 TAX 30069
70 TFINPRINTLEQL0) 3 T) 15¢C TTAX 39T ;
PRINT 150 TAK 50071 '
150 Flamattialy TAX 50072 I
180 PIINT 1705 NTHL TAK35)073
170 FIR™av I 20NTAILE DATA IN3OT SUNMSAITHIRI2,1Ks04TABLEISH/7923TAI0T4 \
7 LN &34TAILE NUNBEA REFIAEIE NJ*IER 4247 LIACATION ) TAK3Q37s
PAINT 19835 ((NpTIATA(N)s TOMTA(NG3IO Dol dTILY Tax 39378
189 FORWAT (32Xe 120 12XsF3420194,F%,D) TAK 3277 C
PRINT 132 NMAX,N2Eq TaK50078
190 FOINAT (//7,535%,254CATA STIAAGE ALLICATION »149/33K024400T4 STDRAGETAKIOITO
-1 1 NIT osEd ILYXA} Ta<500¢9 ’
IFURALGELGTL0) 2RINT 220, 1SIRIISIITYS 1300, RIGEL) Tak30281
200 FIRCATLLOX»OTHE FOLLIJING TABLES 4avE BeciN REPLACED®»SISXsF10ed0*p TAK3QE2
180040 (8C%K)Flledr®5¢))) TAK 500813
¢ PRINT 1111004 TIATA(N) )y Na), LOY) TAK30284
L CIL1) FORMAT(S(LXeI4ratrE12,51) TaK3008%
LETYIN Tax 50086
210 1pe} Taxkiyde?y
IFINIUINT,EQ.0) [Pw0 TaKk53088
PRINT 300 1P,ITadNG Tak 509383
9c TFINPRINTNELOY PRINT 220 TAX50090
220 FIRMATUIII010) TaK 359091
1<c - ¢ Tax30092
Lesy )C TAK32283
IPLER] TAN3Q0Cs
92 03 230 ICLe=1,5 TAL 30085
230 {JclICLYwaH TAK 33396
260 1DLefD TAK30CO?
READ 29500100, (A ())oIuml,N) 14K 30098
220 FIRaATIA4s )30 244(T21,7F1C420) TAK 3999
100 iFETJEQe0nEDT ) & T 29 TaRS5316¢C
1oCe(Cle) TaK50103
IFLIZCLLELS) 10D(ICCHOLD TAC32102
IF(1d.E3.10L) 30 10 3% TAX 33103
FFCI)eNELLIOD(S))Y ) 13 19 TA<30104
108 TFLIJLLEIL 12043 ) $J T 330 Tax5010S
LI mLE TAX3910s
Lot TaxKs531G?
63 1) 293 Tax 39108
26 TOATALLOC) =N TaK30106
112 L=l TAX39110 «
IFUTDe04I02(2)) 30 T3 332 Tak331li1
27< TFULD4é0.100L4)) Las TaK501212
JF05D.NELJ0DL3D) 3) TC 33 Taksdll3 ¢
LYet Taksdile
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SUSAIITING Tawgs 76776 30Te} FTN 2.00428 30039/ 2i0 1343443 PAGE 3
il LIsiLlel TAKSOL1S
571 1333 TAC3J116
2%, IFLIPLE3O) 3] T 33) TAKSO117
Lfeife]l TAK 30118
TFE9PRINT NELD) 2RINT 230910203 0s TIATAILA) TAXS0119
L2c 292 FIXAATULAsaaol40sEL3 %) TAXSI12.
TF(NPRAINTONELO) PRINT 30041020200 TIATALLIILIDIC3), TOATA(LY) TAKS0121
: 300 FIRMAT(LXsAGs 1w, El3ed0 1Xsa0elq0sE13.9) TAKS50122
JFe D TAX50123
nen TAKSI126
125 LFeLL TAK33125
313 yoed TaK52126
17(4.6TedINPe3 TAK53127
LELEEYS Taxs0l28
LEsLEeN? TAK50129
130 LFaLFel TAK35130
IF(NPRINTONESD) PRINT 323010016, (TOATALI),IoLFyLED TaK50131 .
320 FICIAT(22%044p 10 3E13.5) Tad32132
] LFsLE TAKS50133
1 JIeyFeNp TAKSI134 C
138 Jrediel TAKS0135
TFUNPRINTONECO) PRINT 3200100(50s (ACINo10dF,JE) Taks0136
JFeJE T4k 39137 .
IF(.6T.0) 33 T3 310 TAC30135
330 D3 340 lel,v TAC50139
146 L32eL3CeL TAK30140
340 TOATAILIZ)eAtD) TAKSI14L
Liel3C TAKS0162
IFU1JeE3.100(5)) TOATA(LICHZIw], TAKS50143
L3SeLedene) TaK331e4
163 TFLLICGTLNIANDITC 200 TACSI145
350 TOATA(LOC)eTDATACLX) TAX30140
Lol TAKS0147 ;
1 33 350 Ielen TaKS31e8 |
L3CeLICoL TAX 30149 ;
- 153 380 TOATA(LICI=TIATALLAC]) TAK 501350 i
33 11 200 TaKs0191 i
378 PAINT 3830 ITadN) Tax30132 |
380 FIRYAT (1X,32r0eesacsesTaJLE OVER FLIW +TASLE ,19,114 NOT LOADED) TAKS5)153
63 1) &3 TAK301%4 i
13 390 LIsLIC § LweLwel § GI T 27D TAK30155 |
evray TLI9¢ TAKS591%0 t
£00000000CIN000008000000000CR0000000000000 IT204000000080000003008000 TAK30LS? t
IFLITalEsd) RETURN TACS01%9 H
- i%%e SEARCY FIR COAREST TAL: TAX50159 k
18C N4eNTBLeL TAX30168 ;
. Nusl TAKSI161
ColuasT TAKS0162
xTA3e 1l TAK50163
KTed TAKSI164
163 4CO <Texlel TAK30165
IFIRTLGTen) 30 T 472 TAKS0166
% [FEUATAB=TOATALKIDoEIede) 33 TI 412 TAKS0167 ¢
TFUCCTA3=TOATA(K] Dok Toda) 3D TI 41 1AK53168 i
NL .« TAK501066 i
17¢ $3 1) 629 TAKS9170 'S
41C Ndeg TAKSOLTL
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SUBRIITINE Tanty LY ALY PEALD) FIN 6o50420 91703728, i0.18443 [ 1113

420 KolRd=NL) /2040 TAKIOLT2

3 T3 432 TaK%0173

43U ILASTek TACSOLT74

17 11 TIATA{n ¢3)) TAK30175
InleTDATALLD) Tacsaite

Jv=30INel2e) TaK31T7?

ikely TAK3217d

TZilelZeINle]) TAKIO1TY

100 122012429IN0 TAK30180
0J 450 11Se121,122 TAX5018)

INT2TOATALIY) TaK33102

JEm 3o INYelXe3 TaK3918)

ILLRYS TAK30184

18% 1flelYefnYel TAR3218)
IY2slve2eoINY TAC30100

D3 39 1v3elvirlv2 TAK30187

Fe8eTIATAIIX) TAKSJ)ER

leao3oNxeluel TaK30189

196 18lsRe]ARe]) TaK 30199
1X2efXe20[NX TAK3019)

DO 440 IXSelXxl,1x2 TAK30162
TOATALEXRSIeSPLNIL(Lds TIAT AN W) 14K30193

440 leefdedsTIATALL ¢ 3 TaKs319¢

135 TUATALIYSI=SPLNL (IR, TOATALX) TAK3019%
450 Izel4 TAK30196
TIATALLI2S)I=SPLNALLIY,TIATALT) TAK30197

460 1velg TAKS0198
FoR?2eoSPLNQLLIL TOATALL) TeX 350199

200 470 RETUIN TARSD209
€N2 TAK30201
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APPENDIX D
Program Logic

Flow charts for the main STO program and the subroutine TAKES are presented.
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[PEGTPEY STO (INPUT.CUTPUT.TRPES, TRPEI=INPLT) |
|
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(464 hGE SRS AR CAEEBEC S AT 66K 6T ACECE1E00LEK140GRCASEACRCIIDE36E485865666
2 (RESTZO EY #x36L3 N RERIL 1377,
CM A S A A B S CCAS AR B R4S 1S TC 4T ihECEN SN SCEEY S4ACRCIVINCAES VSRR S0GEG
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OUMENSICM TITLECE),LCOPY (LT .RUNCAETRIZT. i1l 4) ,ACCRTAIST .
PHIATR( 23

CCMUON/PRINT/NPRINT
REAL MAIH  NIF NI MUWL.LR:LRA . LRF ML . MIMENTLLEVER (LYY IVYCE

1

TNTEZER SEOMENT

o

WAMELIST/0ATA/BLPHI O OELTAE NEF WNES MUCW.LR.LRA.LRF (REVYTIMNE .OT.,
[PRINT . MPRINT VOTRRR MAT . CEOMENTLIYYLG . XO.2. Y (C.E! LOCLMAX .PHTL,

: SNCFEL . FLOTEMD ,ALPHNIN (PHIZ FHIZ2AR . PHIZRR (RS .SLPHARR .QLPHSAR (ELT.
! @UN.CORTUM . NCIOREE MCGTORE (EFALLAL.OCILOGT JsCO2CTI.METRIC .FE . WCT,
SSITRE OGF.FHLIRR PHILAR.PSINT RIC.OISTMSX S INAD . ROSCRALE (RGN PHINY

[LC3UNT=0 & 2UN=PUNZATA(1)=8BGC0ATAL L)=PHORIARI L1=J. |
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b

————

[@Ev’{ﬁﬁ;ﬁn’ KL=ALFHY IN=EJRA5=0GTORE =V=T=A. T=0=t 1 =4= [=PH I 12PHIT
FNL=FN2=0LFG=DIrC =VGTRRR=tJRTUM=EF 9L B=0E " =2 "L 058 =7 .
021 TLOF =RSF =PHI 1AR=PHT IRR=P5TNT=AGT=0RJC=ROC=WCS=ROCH=PHIN =] .
AT 2=RS=0CL TRE=PH 120K =PH [ 220 =l PHI R =AL PHIAR=RUN=P5£=3: T TAB=92=1.
?Lsranv- 3. § ¢U=.02 % NCO=NTF=i. % 3l=l. % Q92=2. & GISTMAX=(.Z6
SINKO=AS INK=VS INK=0S INK=13 - % 2WS(H_E=1.
TP ICGUNT (N2 . 3)
T
[gsqo 30 1CCPY |
33
[FORMAT(2]. .F8.7R.2) |
40
| FORMATIIX 25: .83 ,78.2) |
CONT. ON PO 3
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[fell TRESSi1.WC.XD. (0,20, FWXYZ;
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fE<0(8.5ATR
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1
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RLPHID=ALPHA
eHLI=PHIL
PHIL=(PHIL+BNGFLL )3 . 141332654 /180 .

[52 T3 123
ﬂL
LEVERP=LRI-MUsL.R $ QLEVE®R=! RG.( kF ! :
!

IFILCIUNT EQ.T) .
]

[PRINT 130.TITLE |

FOPMAT(1HL.// . 10X .5VGTOL. TRAEDFF PERFORMANCE EGTIMATIONS ./ . 10X.J6(
LH~3,//.86.C.7/)

CONT . ON PO 6
D-6

~ne




NADC-81259-60

i

v

TUT W=

PRINT 143 .0

FORMSTOLOX (&2 70THW = ,£20.5..7/.10X%.
xINITIAL CGRIUNZ RUN PRRAMETERS=./)

IF{IPRINT (NELT)

\ PRINT 150

. T.02 .BALANCE -®"HLL.FMN1E, /. 10X #CL .CO.CM . S/(-.R40,0CLTRE® . 7 10X . xBLF
H3 . ORLPHIO . IYYCG . XU . r0Gx , 7/ LOX (&N LRF L OELTREX , /. 10X .&8R0OC SCCYs=, /.1

| CORMGT(LOX 1200 LHS, . 7. LOX %W . v L DR .BF .E0PC.FNCZ%. /. 10X .%"HZ2 . .GLPHA
X %95 INAVSINA OSTNHs,/ 10X 120CLHS )

4
2
ax

FIMETRIC.£3 .30}

-
H

[RLT=BLT= .3048 |

I C8LL ATMOSIALT .A1.62.53.5:,85,66.567.3%8) |

| .

CONT. ON PTG 7
D-7 £G 8 ar

ro




L T, R

NADC~-81259-60

!

<<:T,?;:;;*REC.NE.J?\\\L‘

{22 13 155 =

<

hvd
[RLT=ALT=3.280S3233y |

o

A6=A5%3.2303352835
H3=RA2'%2.3763E~3

1 GFLOTEN=F OTEND+ 452 .7
AB=A6%SIRT(AFLSTEM,/512.7}
R3=A3xS!I8 .7/ AF_GTEM

S T0 170 >-

163

| RFLOTEM=FLOTEN®+273 16 |

v
R6=AS¥STET(AFLGTEN, 285 - 158)
A3:A3x282.16/RFLGTEN

170
| EDATUM=E0RTUMS3 . 1 41592654/ 18 .

CONT. ON PO 8
PG 2 QF

D-8




NADC-81259-60

{METRIC .MZ.T)

IRC=O . % COUNT=(.25/0T)«!.0E-i3 & Z=COUNT & M=i+t

188
MICH=V /A8

d=Jel & [FLDGE-MD J=)
TOUM=T ¢ IF{TOUM.CT.REVTIME) TOUM=REVTIME
PHIZ2=PH2!

[%5 10 213)&{% ‘ ’

[(:vsssses ¥ORE ENGTNE NCIZLE VARIATION |

CINT. OGN PG 9
D-9 PG 8 _Aar 23




NADC-81259-60

VLT WRES

~
s w N

1F{PHILAR .EQ .0

| PHLI=PHLL«+PHILRR=OT |

IF{PHIL .CT.PHI1AR

{PHLI=PHIIAR !

[PHIL=(PHIT«ANCGFRL123.:141532654/183C . |

L §#OR SNY FUTURE TREBLE LO0A UPS UGE PHLIIL

[ A A N L Y N R R R Y X Y

CONT. ON PO
D-10 G 2 £ 33

e
Q)




NADC-81259-60

[PHI2=PHI2+PHI2R%0T |

IF{Y.LT.PG)

IF{RLPHR .GT .ALPHASY;

[ RLPHA=ALPHARS !

CONT. ON PO t

D-11 [ad e IS 29

<}
"N




NADC-81259-60

[CaCl TLOOS(QLL.MGTH.GY . TCUN.0. .WFL) |

L

[CALL TLOOS(11.M9CH.G2.7TDCM .0 . .nF2; |

WEL=HF I uNSF e SO
HE2=NF 28NZRRCOHL

{CRLL TLOOS(1Q,MS7H.Q! L TOUM.O..FN1) |
T .

1C9LL TLOOS(LC NGCH . G2.TOUN.D. .FN2) |

1

l|caLL TLO2S(12.PHLl,1..3..3..FLOSST! |

f .

l

CONT. ON PG 12
D-12




NADC-81259-60

Q——-.

[CSCL TLOOS(12.5HI2.2. .G..5..FLCE3R |

l

FNL=(EN1-FLOSS FNL ) aNZF
FN2=(FNO-FLCSSH N 18NIR

| C mmmsswex INDSSLED RERD

[FeToTAL=FN1+5%42 ]

“ JCALL TLODS(1S . FHIZ2..,0..0..0LFG) |
[ o i

| J,

|CRLL TLO2S(1S.FHI2.2..0..0..00F3) |
: .

y v

[OLFG=DOLFGaFGTOTAL & DOFG=D0FGaF GTOTAL |

| C SEEE656S66SLEECEESEEEELEEEETEEEECEEEEEEEELELEE6666 |

¥

PH2I=PHI2 ‘]
vsTAR2:=v $ {F{7.LT.VSTARR. VGTARR1=VSTAR®

CONT. OGN PO 13
D-13




. danadiindd

NADC-81259-60

'
1

b

L CRLL TLOCS(14,6LPHS .08 TRE .FH2I .VvSTARR: .LI ) |

— o

l

[ £9LL TLOZS(13.CL,CEi.TAE - PH2L . VSTAGR: .L5) |

= -

IF{GECMENT (NE .J)

r

[caLL TLO2S(17.CL..CEL.TRE .FHZ ,VSTARSY (M) |

E .

[PHIC=(PHIC-ANGFRL )83 .'141592654/19C . |

[OR= .5n",0xVer2s93x5 |

|

{CRLL TLOOS(33.MGCH.G1.C..C. . EDRAG) |
- —

)

{CALL TLOD5(33.MA7H.Q2.0..C. .0STORE) |
| .

| EORAC=EDRAG®DS(ALE |

CONT. ON PO 14
D-14




L S

NADC-81259-60

IF{NCENRESG LT .5)

N

IF{NDSTORE .£Q.Q)

¢
Y

L CRLL TLOOS(33.MAZH.3..0..3..00ELOF} |

—

[

[ OR=OR+EDRBG+NETORE «NCE LOF +DOFG |

L=.5p il mVur2vR3nS
L=l_«DLFC

PLTCH={ALPHA-BLPHAD )u3.141592654/120 .
RUNCI=PHIL«PITCH+EOATUM & ANG2=PHI2+PITCH-EDATY

CoONT . ON PO 1S
D-15

el el




NADC-81259-60

L

GV=F N IS INCANG T J+F N33 INCANGD )
FOH=F N1 CCSOANG JeF N2¥ TS5 ANG2 |
BSLANCE =W~l -F GV
AYZOTES 2 FGH-DR-MURBD_FHLCE /W

\/
v2zVeDY

TF{GEGMENT (EQ.O)

[MAMENT= .Sx " MxVEx23P3x5xMTT |

LRF={LEVER*3SLANCE-MOMENT J/OLEVER !

AUCMESS=LRANCCS(PITCH I +MUSLRAXSIN(P I TCH i L RINUXZOSIPITCH  -LRRSIN(P

1TCH?

»

COoNT. ON PO
D-16




NADC-81259-60

| RF = (BSLANCE #QNGMESS-NONENT )/ (LRF ~GNGNESSWOSSIPITEH ) |

2 a9

€23 ¥

{0220+ .5x0Tw{(V2-HOTIw&2 . -(V-HODI=z2. }/JV |

IFUIPRINT.EQ.C.CR.JNE LT

i
|8 10 253 >

| RELX=(FGH-DR-MU*ESL_BNCE 1/WH |

PRINT 230.w,V.L.OR.SF.EORAG ,FNZ
PRINT 237.FH2I .BLPHR.T .02 .BALANCE .FHL[,FN]
PRINT 249,Ct..CD.LCM,52CX. 83 .DEL.TRE

233
| FORMBT(SX . 715X .EL2.5 ) |

240
| FORNST(SX . 515X .E'2.5)./.13001H2V) |

hll

]

CONT. ON PO
D-17




i YADC-81259-60

\ [FIBSLANCE .CT.0. .CR.OE'TAB.EQ.TJ.)

oF ' TAB=0 .
RDSCALE=RAM

CONT. ON PG 18
D~18 G i7 AF 139

‘- e e ) . . ) . ; -
- SR i cnimatis b ) 2 PR ‘ -
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IF(RGM.EG .Y .)

IF{PHONY .EQ .G .)

[PHiI=PHLIAR & PH2L=PH(2PR & HLPHRA=ALPHESR |

4

PRINT 270

270
[ FORMATOLOX .= INSTANTANEQUS ROTRTION AT COC'x=3 |

&
CONT . ON PG !9
D-19 PG 18 OF 33

e " . v e . o » - ‘

| PHONY=-.13 & GC TO 18C |




NADC-81259-6C

E§3‘7—4>

IF{BALANCE -CT.0. CR.EFHILAED.S. .OR.IFT .NE T

[CET=1. % NZA=NEPx.5 % NEF=NEF®OE!LOS & 60 T3 132 |

2g
[0=02 $ V=VZ § T=T+0T & W=H-((WFLl+HE2 %0T/36CC.] |

IF{PHONY.EQ.~-.213"

IFID.LT.DISTHSX)

\/
PRINT 302

CINT. ON PG 27
D-20 P3 19 OF 139




w4u—u-n--—-l-I--Il-I--!Il-IIII-lII-!l-ll’l-l-l-r-.‘...-.-..-..

NADC-81259-60

|
343 $

fal
[FORMATILOX.#CREE TERMINATED (DISTNSX EXCEEDED)&) |

(35 70730 /ﬁ

IF{ICOUNT .GT.1823)

IF(BRLANCE .CE .J..OR.ROC.EQ.C.)

| MU=0.$ 8CGYL=RGY ¢ DRIACL=DRAC |

AGY=( -BALANCE i nG/W
AGYR={AGY +RGTL 1n.S
DRIC=0ROCL +BGYRAXDT
AR”0C=(0ROC+~NRACL )= .S
Y| ROCH=ROCH+AROC xDT

O
Q

ONT. ON PG 2
er20Qar 33
D-21




R e 2 S

NADC~81259-60

[PRINT 320.GROC SGYR |

329
# | FORMAT(1X . xTLIMBE DRTAR,2710X,.E20.5)) |

IF{OR3C .Gt -REC)

CCNT. ON PO 2
D~22 eg 2 ar 33

(]




NADC-81259-60

[Zc 70430 >-of=d
240

IFIMETRIC .MZ (0)

ST TO 28T

23]
=3

[ PRINT 373.0.V.T.H |

FORMAT(LIOX (xNISTANCE = =.£20.5.% FT.x,/ 10X xVELOCITY = %,E20.5.¢
FT./6EC .,/ 10X ., »TIME =%,5X.E20.9,r SEC %,/ 10X xEND WEIDHT FOR TH
16 PHAEL 'S w,.t20.5.7 PCUNCS M9&5w)

CONT. ON PG 23
D-23 G 22 aF 33




NADC-81259-60

330 %
[ PRINT 3390.5

L1 T |

[

H

l

‘IRMOT(L0X. RD[STHNCE = %,E20.5.8 M.F.7 00X xVEL20T
MJ/GEL .= JLOX o=TIME =%,9X ., £23.5.,2 SEC . v,/ 10X =EN
ZS PHASE '5 ®,820.%,2» HILOGRAME x

TY

IF(SECMENT .EQ.Q)

[Gz 70 633 S-ola4]

[

G810 (558./10),

SECMENT |

0‘Cs
41

PR NT 420

420
LFORMAT(10X.aTI2 MUCH TIME=) |

(55 10 355 )@
Eﬁ 6
4

C3

3
PRINT 440

(=]

v
CONT. ON PC 24

D-24

Bc 23 aF

33

&1




NADC~-81259-60

g
119
9ICLE

[FORMIT(10X . 5VIH 'S RIREORNI#: |

<

[ ISINA=1OH FT. |

IF{METRIC.MZ .0}

[1sinn=1CH M, |

[ PRINT 45G,CSINK.ISINA |

453
(FORMSTC1OX . 18X IMUM CINK OISTANCE 16%.6£20.5.61C) |

[FICET.NE.G. . OR.GINE .G N

PRINT 450

CONT. ON PG 25
D-25 PG 24 afF 33




NADC-81259-60

450 5
[FORMGT (10Y.#3E" RT PSEUTH LIFTCFFal |

|

IF{R3C £33 .)

| IROC=10H FT./sSEC. |

IF{METRIC .NE 3]}

[

| IROC=1CH M./SEC. |

f

| PRINT 470.R0C.IROC |

470 l 4
3

| FORMST{ 10X ,xVENICLE HRS R R/C OF &.E20.5.61C) |

| IROC=10M FT. |




NADC-81259-60

IFIMETRIC -NE.O)

[

[tRoC=1CH M. |

[PRINT 48C.ROCH.IROC |

482 l

[FORMST(10X .»VERTICAL HIEGHT [6 %.£20.5.&1iC) |

PRINT 513

51g
FORMATU10X . =QUTD ROTRATION [S OCCURINGx: |

G5 T0 530 ,,4{%53

| C ALPHA CORRECTION AUTO ROTATIONGSESE668556455686668888¢4 |

CONT. ON PO 27
D-27 e 20 0F 33




NADC-81259-60

IF{SECMENT JGT . .SNC.ALPHA GO -QLPHMIN]

e -
4l D1 31
530

[CRLL TLOOS(30.kW.Jd..5-.2..1YYCS) ]

4ﬂ

LCALL TLOOS(3I.KW,1..0..8..XCC) |

1

—~ Tl

P

[CalL TLO25(31.W,2..6-.0..YCE) |
L

]

DCGS=XLo#e2+YCOx=32 $ LRA= RF=0LEVER-XCS
tF

IVY=1YYCG+HW/0=0CCS ¢

!
0.163 TO 531 € WR=LR-YCG ¢ WRC=1.

LLR=YCC+\k $ DRLPHAR=DTx=2x¢ -RF } sDLEVER/IYY |

v

DALPHAC=DRLPHAR» 120 ./3.141592654
ALPHA=ALPHA DAL PHAD

CONT. ON PO 28

D28 e 22 OF

33




NADC-81259-60

" {BFCMENT .GT ! TTRIP.EQ .GY

BNT .RLPHE .GE . SLPHMIN.ANT.

IFIIPRINT.NE.G.ANG. J.EQ.T)

| PRINT 540 ,5_PH2.0RLPHAE0D.IYYCS.XCD . vCG |

<

5S40V
[FORMAT (10X .5(5X .E02.5).7/.1X.3( 164 QUTO ROTATION 1) |

v

|55 O 268G T:>c{£§}

[Ces6ss64455 $6355$48 TRY TO COUNTER ROTATION BY ELEVATCR !

02

SS8

| DOELTRE=1. & [TRIP=Q ]

|

CCNT. ON PO 29

oG 28 af 32

D-29




MADC~81259-60

[CSLL SNEST(N.RF.DE. TRE .DOCL.

|

7

IFUIPRINTNET.GNC . J.03.7)

1 I PRINT 570.M.RF ,DELTRE |

[FORMAT(LOX .25 LH>) .5X . [10.2CLOX.E'2.51) |

{ S70

IFCCEL TRE L T .OELM9X)

(53 TO 585 -

<

l

| DEI.TRE=DEI.M9X $ N=0 ¢ I[TRIP=] |

582
[CALL TLODS(14,5.PHE.0E: THE .PH2[ ,VSTAR=: .CL) |

| —

l

[CACL TLOCS(13.CL ,DELTAE .PH2L . VSTARR . .CO) |

- , :
|

CONT . ON PO 3G

D~30 eG 23 QF 33




NADC-81259-60

!

!

[ CALL TLBAS(17.CL.DELTRE .FH2T ,VSTARRL .CM} |

l

i

l

OR=.SuCeVxuu2 932
DR=DR+FORAG+DGTORE «O2Z TLOF - D2F G
L= .50l xVue2x83xS

L=L+DLFG

GBSLANCE=N-L -F GV

Ov=DTx3 ¥ COH-DR-MUmBS_ANCE ) /W
V2=V+OVv

MOMENT=.5x"MxVxx2%P3¢Cwi18C

| RF=(LEVER®SaLANCE-MBMENT ) /DLEVER |

155 70 538 >

ANCMEGS=LRAxCCS(PITCH ) +MURLRARXSIN(PITCH) +LReMUNCCSS(PITCH ) -LRaSIN(P

[TCH

|

| RF=({ BRLANCE=ANGMESS-MOMENT )/ (LRF +ANGMESS»CCS(PITCH ) |

539 t}

=0+ . 5u) TR (V2-NOD)un2 ,~{V-HOD 1»x2.1/0V |

Lo2

CSNT. ON PO 31
D-31




NADC-81259-60

TFCITRIP)Y B30.5850

25
103

17

610

PRINT 820

620
LFORMBT(LOX xEL.EVATCR CORRECTION ATTEMPTED®) |

O R R R e L L D e N T L O N A R T T e

C LIFTOFF CHARSTERISTICS

[ e e o o e A A L L L T S W W Sy Sy U PP p SpAp WI  SUN S R aA  P

[ FORMAT(// . 1OX s {FTOFF CHARACTERISTICS®,/) |

| RGX=(FGH-DR~MU»* SLANCE. ) /W |

CONT. ON PO 3z
D-32




NADC-81259-60

TF{PHONY .NE .- .12

SEx1

[0 T0 870

<

[ PHRC=VEBS . xC (L+FGV-H)/FGH) |

[ IROC=10H FT/MIN |

IF{NETRIC .EQ.0)

3 T0 650 >—

<

| IROC=10Hr M/SEC ]

[ PHRC=PHRC/SC . |

655
[ PRINT 66C.°PH=C, IROC |

CONT. ON PG 33
D-33




NADC-81259-60

580

[F3RMSTCICX . # "NSTANTANZGUS R/C 16 = .£20.5 4:C) |

[PRINT 525.8GX.L.OR.FGV.FgH |

|

FORMAT(10X . «43RIZANTRL ACZCEI.ERATION == ,E23.5.¥ Z S%,/.10X.

= IF7T == ,!9X,.,E20.5,r POUNDG FORCEx,/ 10X . 2DRAG ==, 3X.E20.5,
» POUNCS FORCEX,/ . 10X xVERTICAL GROSS THRUST =x,.2X.E20.5.

¥ POUNCS FORCE=x,/,.10X.=40ORIZONTRL GROSS THRUST =x .£20.%.

3 PCUNCS FORCE®)

(52 10 712 o3t
<ri
690 v

[ PRINT 7035 .SGX.L .OR.FGV.FGY !

ko)

FORMQT( 10X .xHORIZONTPL RCCELERATION == ,£20.5.xr S 52,7 . 10X
m_IFT =»,19%X.E20-5.¥ NCUTONS &,/.103X . #DRRG =x,'9X .£20.5.
rn NEUTONS x./. 10X . "VERTICRL OROES THRUST =s.2X.E20.5.

r NEUTONS x./. 10X ., xHORIZONTAL GROSS THRUST =x.E203.5.

n NEUTDNS )

Y

CONT. ON PO 34

D-34 PG 33 QF

13

e st in conntivacc Fou ‘~‘Ajilu-.-ii
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IF(RUN.LE.J.)

47

IF{PHONY .EQ.- .12

[CALL UPDRTEZPHORTR.D."H=2C) |
P—

IF{PSINT.LE.O.}

S0 Tp 720

<>

| J,

[CaLL UPDATECRUNDATA.D.PE) & G2 TO 730 |

.

'

CSNT. ON PO 3%
D-35 o0 34 OF 33
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NADC-81259-60

>
|34] ==
J

729

[CSLL UPDATESRUNCATAR.O.TCGNW) |

PRINT 749

740§
[FoRMAT(/.1X.2206H NEXT ),/) |

/
(5o TR }e{%

[FIRUN.LE.G.)

IFIPHDATA(1).EQ.C.)

152 10 770 >(>E

[

| PHROC=SPLNGY (1 .PHORTAR.RUN) |

CONT. ON PO 36
D-36




NADC-81259-60

[ PRINT 763 .PHRAC . TROC |

763

[ FORMAT(10X . INSTANTANEQUS INTEPPOLATED R/C IS ».F20.5.5.0)

) EEHE]

770
| RG=SPLNS1(1 ., SGOATA.RUN] |

WRUN=SPLNGS1 (1 ,RUNCATA.RUN)
KL1)=6H FEET & K(2)=5H TOGW ¢ K{3)=10H POUNDS M2 & K{4)=24S§

IF{METRIC -EG.C.AND.PSINT.EQ.J.)

162 TO nm%

<

|

LKE1I=SH M. & K(3)=10M KILOGRAMS & K4)=2H |

\/
[55 70 782 )@

CONT. ON PG 37
D-37 €536 of 232




NADC-81259-60

L [K(2)=6# PS % K(3)=10H M./SCC. |

zF:nET:IC'/NE'm/

-
‘

1G2 T0 78¢ >

<

[ AC1I=6H FEET & K(3)=10H FT./SEL. |

Ees

782
~ [ PRINT 790 ,RUN.AC1).K(2) , WRUN.K{3),K(4).5C |

x,/.25X.,xFOR A ®UN OF % .E20.5,A6.»THEx ,56.%'Sx . .E20.6.Q1C.R3./.60X
LEAQND THE MORIZONTAL RCCELERBTION [6 »2,E20.5.& 5 5%)

FORMAT( 10X .x5Y CUBIC SPLINE INTERPJLATION OF THE SBOVE DATA POINTS

sToe

[C22222222222222222 CINK QFF THE R0H CRLCULATIONS |

IF(MU.EQ.O)

3 | r:?

f el

CONT. ON PO 33

D-38 PG 37 OF




NADC-81259-60

f E c
|

BLES

fea 10 810 >—

[PS=V & [F(RS.GT.0.) RG=V & [F(RSF.GT.0.) RSF=V $ :u=0 |

°
0 b

( i [AEINAL=ASINA & VSINAL=VSINK & DSINKL=DSINK |

.

* .
AS INK=BRLANCE»C /W
ASINKA={RSINK+ASINKL Jn .5
YSINK= VSINAL+ARSINKA=DT
VSINKA={VSINK+VSINKL )= .S
DS INK=D5INKL+VSINAR=DT

IFZIPRINT.NE.O.GND.J.EQ.I)

[PRINT 820 .GSINK.VSINK.OSINA |

820
[FORMAT(1X . xSINA DATAx .31 10X.E20.5)) |

[G5 T0 340

CONT. ON PO 33

-39 PG 33 QF 33
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[clJillll'il]‘..l‘l‘llllll‘..“‘l‘l.lll‘l"’illll.l“l‘llll.l‘fll‘l“l““ll 1‘
ENS
-
.
D-40
2a £!
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TG

v

[ SUBROUTINE TRKES(II W, X.Y.Z.FWXYZ}

v

Cw33 MOCIFIED STRERD TO INCLUCE FOUR INCUPENCENT VARIRBLES- DBH 3777 |

v
COMMON /TSIZE/NMGX .TOATR{ 3003
COCMMON/PRINT/NPRINT

DIMENSION R(102).I00(5).SIRIUG(30)
DATA NMAX .NTBL/3002.0/

OATA NPRINT/0/

ENTRY TRERS

MRIGEL=]

1TPRT = NPRINT

IF{NTBL -NE .0)

\/
< DC 10 M=1.MMSX >

1 - - -Pg
[ToRTA(R:=3. ]

CONT. ON PO 2
D-41 eei oF 22
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ILAST=1

20

[ READ 3G. IP.ITABNC |

Z

FORMQT (I1.014,75H

e R A Do

IFCITABNT .£Q.0)

[ NTBL = NTBL+L |

ENIF=TDATR(NTBL }=ITRBND
TORTR(NTBL+301=L0C

—

Q)

Q

-
Q
ro
-
0

CONT. ON PO 3
D-42
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:2:lg3 |

{ D3 55 LYRR=2.NTBL >

IF(ENIF.EG.TOATR(LYRA~1))

[G53 0 B3 >

ST
g CONTINUGE !

[G3 10 218 S-ord

66 ¥
[ [ARIES=NERAK=TOARTA(LYRA-29] |

MRIBEL=MRIBEL +1
SIRIUS(MRIGEL )=ENIF
LIBRRM=10C2CCC
1ZAR=L0C-1

{02 70 IRK=! NTBL >

[ LIBRA=TCATR(IRK+3C) |

CONT. ON PG 4
D-43 2 AR
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IE((LIBRA.CT MERRK ) .ANG . (LIBRA.LT.LIBREM ]

| LIBRAM=LIBRA !

3 - - =Poag
[CoNT INCE .

[LED=L [BRAM-MERAN ]

{ DD _SC_NEHHRR=L [BRAM, [Z9%

[ TDATA(NMERAK I=TOATRINEKHRR |

¢ - - -Pagn
{ MERAH=MERPK+1 |

{ D2 90 NEKKRR=1 ,NTBL >

v
1 | LLOC=TDATA(NEKKAR+3C) |

f
v
CONT. ON PG S

D-44




NADC-81259-60

IF{LLOC .CT.IARIES)

[TCRTR(NEKKAR-35)=LLOC-LE] |

[CONT INGE

| TORTA(LYRA+231=LOC-LE] |

< DO 105 IBALT=MERAK.LOC >

& - - -Pag

| roaTRtIBALT)=0. |

LOC=MEREK
NTBL=NTBL-1

152 Tov 21:>(>]%
:553534

e v
[ NREM=NMAX-1.OC |

v
CONT. ON PO 6

e@.S QJF 22
D-45

= et
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IF{(NTBL.LE.!)

*r

[ Cxs« RE ORDER TASLE REFERENCE NUMBERS |

<3
RS H

123
NJCONE=1

o

<00 130 L=2.NTBL >

v

Ki=L-1
H2=L

(F{TORTA(KL).LT.TORTA{KZ))

G3 TO0 130

<

| X6RVE=TDRTA{K?) |

CONT. ON PG 7
D-46 E@ S _2F 22




" ' r——— —ﬂ'-"-'----------—--f,n-n-—--..........__..‘
r \

NADC-81259-60

TORTRIK L )=TDRTR{K2;
TORTA(KE )=XSRVE
1 XSAVE=TOATAL XL +3])

TORTARI K . «35)=TDRTRT(2+37)
TORTAR{K2+35)=X3RVL
NCCNE=0

E A6
& - - -Pag
BNT INOE

IF{NJONE .£3.0)

IF{II.LE.Q)

r
'

CONT. ON PG a
D=-47 eg 7 _ar 22




1506 L

|ragrMatoint) |

A3

185 $ }

[PRINT 170,NTBL |

v
F3rRMAT ( 35X .24HTABLE DRATA INPUT SUMMARY . IXI[2.1X.BHTRBLES.//.2
X.48HTABLE NUMBER REFERENCE NUNBER ARRAY L3CATION )

|
Z
[PRINT 18C.7(N.TORTA(N],.TORTA(N+33)) . N=1,NTBL) ]

182
[FORMAT (32X .12.12X.F5.G.15X.F5.5) |

[PRINT 190. MMAX . NREM |

FORMAT (//.35X.24HDATA STORARGE SLLOCATION ,[4./35X.24HORTR STORAGE
NCT _UsEn ,14,7)

fF(MRICEL .CT.C

CONT. ON PG 9
D-48 P 8 QaF 22
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| PRINT 200.fGIRIUSIIQ).TQ=t . MRICEL ) |

FORMAT(10X o x
=23./.(8(5X.F

THE FOLLOWING TABLES HAVE SEEN REPLACEN® .SISX . FIC.0.x.
N =,x2))

L.,

H
J

C PRINT 1111,.((M.TDRTRIM}) M=t , LOC)
Cl1l) FORMAT(S(IX.I4.1X.E'2.5))

62

RETURN

[FINPRINT .EQ.D)

| PRINT 30. {P,ITABND |

IF(NPRINT .NE .G ) g

CONT. ON PG !0
D-49 BG 2 0oF 22
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LW=LOC

1cC =o'
[D=4H

b m i A

{63 230 1CL=1.5 >

| RERD 255,10 .NL(R(I).I=1,N) |

256 ¥
[FORMAT(R4,.13.3X,(TL1.7FLC.C)) ] )

IF{I0.EQ.4AHEOT ) e

CONT. ON PO N |
D-50

o 3 3
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ICC=ICC+1

IF{ICC.LE .S

{ 1o00ICCHY=ID |

IF{ID.EQ.IDL)

<

G2 10268 =

ax

CNT. ON PO 12
D=-51
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IFOIDL.EQ.ICT(3)

1G53 TO zec_\/a%

11 C11
253

[ TORTRILOC)I=N |

1 5% TO 330 \,—aE

CONT. ON PG 12
D~52

=Y ) [ 3 A
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IF{ID.EQ.100(41)

.
LZ=LZ+)

CONT. ON PO 14

D~5)
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[FINPRINT.NE.Q)

[ PRINT 250.I0C0(1).TORTAR{LK) |

290
( [ FORMAT(1X .84, 1H=,E12.5" |

IFINPRINT .NE )

| PRINT 3G0.10002),TORTA(LZ) . 100(3),TARTAILY) |

3ga
{FORMBT(1X ,84,1H=.E13.5,1X.84 . H=.E132.5} |

CONT. ON PO 1S
D-54 G ie 2F 22
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IF{M.G3T.3)

LE=LF+NP
LF=LF+1

[F{NPRINT.NE.Q)

[PRINT 320.10D(4).fTORTR{LI),I=LF.LE} |

320
[FoRMeTI20X .84 . )X . BE12.5) |

LF=LE
JE=JF +NP
JFaJF =1

CONT. ON PG 18
D-55




r

NADC-81259-60

[FINPRINT.NE.0)

-
H

LPRINT 320.100(5).(RUI).I=JF .22} |

FIMN.GT.0)

16 - -~ =P ayg &
{ TORTRILOCI=ARITI]) |

CONT. ON PO 17
D-56

,, {

ep isgr 22
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TFIIJ.EQ.100(51))

18

= ]

R !

1 C7 ’
355

| TORTA{LOCI=TDATAILX) |

ey,

<02 365 I=1.N >

\/
LOC=LOC+1

17 - = - D a3
| TORTACLOC)=TORTAILX+1) |

CONT. ON PG 18-
eQ 17 ar nn
D-57
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|

|63 10 285 >

}%ca"

PRINT 38C. !{TRBND

o

[ FORMAT (1X,32HesmusssssTABLE OVER® FLCK .TRSLE .*5.11H NOT LOROEDI |

(G5 70 40 )o@
{ (1ZTCg

_390
[LZ=LOC $ Lh=lkel & 50 TO 270 |

(ENTRY TLOOS |

|

[SI.ll'lll.lllll.ll.llll‘llllllllll!l‘ll‘ll‘ll'llllIllllllll“llllllll1

——— e 4 e

[Cunn SERNCH FOR CORPECT TRABLE ]

CONT. ON PO 19
D-58 e i 22
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NH=NTBL +1

NL=1
K={LAST
XTRA8=11
KT=0

403
[#T=KT<1

-4

1 G0 ré” 479 j>ﬂ%££]

[G5 T0 3G f:>c{§§3

<3

[F{(XTREB-TOATAR(K}).LT.0.} -

CONT. 9N O 20
D-59

M no
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<Y

I1Z=TDATR{K+30)
INZ=TDRTR{IZ)

[Y=3»"NZ:+[2+3

IX=LY

IZ1=[Z«(NZ+
1Z2=1{2Z+23'NZ

v

DD 483 175=12..122

CONT. ON PG 21
D-60
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’ , |

INY=TORTR{LY) |
IX=3§1NY+[X+3|
Ih=IX
TYI=IY+INY+L l
[Y2=IY+«22"NY

2 %
{00 455 1vs=IYl1.IY2 > :

v
INX=TORTR( X))
ITRH=3%INX+[H+3
IX1=IX+INX+L
IX2=IX+2% TNX

| L

{ OC 440 IXS=IX!.IX2 »

-

[ TORTARUIXS)=SPLNS (I[N, TORTR.K! |

2t - - =P
{ IR=IH+3xTCATA( [H])+3 |

R
[ TORTACIYS1=5PLNG{ IX.TORTA.X) |

1
]
)
|

v

[ TOSTRCIZS)=GPLNS (IY.TOATR.Y) |

CONT. ON PG 22
Ea 21 FE gl .

D-61




NADC-81259~60
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DISTRIBUTION LIST

Airtask No. 7320302
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1
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