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1. GENERAL DESCRIPTION

The Aerodynamic Accounting Technique Computer Code was
developed to provide a computerized, systematic method to eval-
uate the aerodynamic effects of nuclear damage to an aircraft.

In addition, it can be used to evaluate the aerodynamic character-
istics of an undamaged configuration or any type damage that can
be modeled into one of the fourteen damage modes provided by the
prograr.

The computer program is coded in the Fortran Extended Version
IV language to operate on the CDC 6600 computer at Wright-Patterson
Air Force Base. It is also operational on General Dynamics' CDC
CYBER 172 computer as procedure R7F. Four primary overlays are
used by the program to keep the central memory core requirements
below 54,000 bytes. The main program controls the calling of the
four overlay programs: XINP'?, GEOM, SURVEY, and NUCDAM. Figure
1.1 shows the program overlay structure and the arrangement of
the 37 subprograms and subroutines that comprise the AAT computer
code. Program XINPT contrcls the reading of input data and the
printout of data that will be used in the problem. Program GEOM
computes the geometric parameters that are required in the calcula-
tions. Program SURVYY controls the calculation of aerodynamic
characteristics of the undamaged aircraft, and program NUCDAM
determines the aexrodynamic effects that result from the damage.
The third primary overlay, SURVEY, calls four secondary overlay
programs VGEOM, MCRIT, AEROA, and AEROB. These programs and
subprograms call the appropriate subroutines nzcessary to make
the computations.

The program utilization describes the inputs that are required.
Aerodynamic characteristics of an undamaged configuration can be
estimated by entering only the basic geometric parameters and the
survey conditions. Aircraft damage evaluation is optional. The
damage input data are contained in a separate data block and the
effects of damage are determined on an incremental basis and
integrated into the aerodynamics of the undamaged configuration.

a
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2. AAT COMPUTER CODE UTILIZATION

The first step in preparing program input is to determine
how to best represent the configuration with circular bodies and
surfaces. Components such as the fuselage, canopy, stores, exter-
nal fairings, and nacelles are represented as bodies, while the
wing, horizontal tail, vertical tail, pylons, and ventral fins are
represented as surfaces. A straight-wing planform is represented
by one panel, and a cranked- or complex-wing planform is approxi-
mated with two panels. Up to seven bodies and seven surfaces may
be used to represent a configuration, Figures 1 and 2 define some
of the geometric parameters required to define the individual
bodies and surfaces,

Input requirements for the Aerodynamic Accounting Technique
computer code are partially determined by the options selected by
the user. The input format is divided into 12 blocks to assist
the user in determining his input requirements. The user may
decide which blocks are necessary to complete his problem while not
concerning himself with the remaining blocks. The user determines
which data blocks are required from the following descriptions:

1. General Information. This block contains information that
the AAT program needs to read the remainder of the input data.
Indicators, such as the number of bodies and surfaces, are included,
which tell the program which blocks of data will follow. Certain
reference data and geometric dimensions are also included. This
block is always required.

2. Body Geometry. The geometric parameters of each component
which is represented as a body is contained in this block. A maxi-
mum of seven bodies may be used.

3. Surface Geometry. The geometry of each surface is repre-
sented in this block, A maximum of seven panels may be used, with
either one or two panels for the main wing,

4, Arbitrary Airfoil., This block is used to describe the
camber and thickness distribution of an arbitrary airfoil section if
one of the standard sections contained internally is not sufficient,

5. Variable Sweep. Aircraft with movable wing panels such as
the F-111 and B-1, may be evaluated at any selected sweep angle.
This block of data is required to describe the wing movement,

6. Survey Conditions. This block of data contains the Mach
number and Reynolds number conditions at which the analysis will
be conducted,
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7. Adjustment Factors. A table of adders and multipliers
can be specified in this block to correlate the AAT predictions
with known test levels. At least one card is always required.

8. Expansion Provisions, This data block is provided
for future expansion.

9. Damage Mode Indicators. Provisions are included for ;
fourteen modes of nuclear damage in the AAT program. Seven modes S
are for body damage and seven for surface damage. This block, ‘

|

which requires three cards, allows the user to select only those
modes that are desired.

10. Body Damage Parameters. This block of data contains
parameters that define nuclear damage to the bodies, It is re-
quired only if a body damage mode is indicated in Block number 9.

11, Surface Damage Parameters., This block describes
nuclear damage to the surfaces and is similar in format to Block
10, It is required only if a surface damage mode is indicated
in Block 9.

12, End of Problem., Describes how one may end the problem
or change the input and run new problems,

These twelve blocks of data represent a wide range of options
for defining tue geometry and the manner in which the data are
handled. Most aircraft analyses will not require all blocks.

It should be noted that there is an option that allcws the
program to compute the values of certain parameters that are shown
ag input., These items are indicated with an asterisk (*), 1If a
zero or blank is input, the program will use other geometric para-
meters to compute these values. All dimensions are input in either
inches, feet or meters, except for the roughness factor, which is
always in inches. All angles are in degrees. The utilization
specifies one of the following formats for each item of input:

"I" Format Input must be in integer form and right
adjusted in the specified field,

"F" Format Input must include a decimal and may be
anywhere within the specified field.

"A" Format Input may include any alphanumeric
characters,




Data Block No.

1, General Information

Data Block No, 1 requires from 5 to 7 cards, depending on the
options selected.

CARD 1,1 - Title. Enter any alphanumeric characters in columns 1

through 60 to identify each problem.

These characters will be
printed out at the top of each page of output for the undamaged
configuration,

CARD 1.2 - Print-out options. This card should normally be left

blank; however, certain seldom-used data and subrcutine dumps

will be printed if KPRINT(I)=1.

The subroutine dumps are normally

for diagnostic purposes and can be used only in conjunction with

the programming statements.

COLUMN  SYMBOL
1 KPRINT(l)
11 (11)
12 (12)
13 (13)
14 (14)
15 (15)
16 (16)
17 (17)
18 (18)
19 (19)
20 (20)
21 (21)
29 (22)
23 (22)
24 (24)
25 (25)
26 (26)
27 (27)
28 (28)
29 (29)
30 (30)
31 Y (31)

If KPRINT(31)=1, the aerodynamic data
for both the damaged and undamaged configurations will be printed
at constant values of angle of attack,

PRINT-0OUT

GEOM
AALO
CDL2
BDRG
CLBRK
AERA
WBAC
CFEQ
CDWW
TAIL
CDL1
CDDR
ADJUST
CMOW
CPZT
SSET
NUCDAM
NUCDAM2
NTRIM
WRITE2

Airfoil ordinates and pressure distribution
Dump Subroutine AER2

e
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CARD 1.3 - Configuration Definition (I5 Format).

Column Symbol Definition
5 NPODS Number of different types of bodies.
NPODS < 7.
10 NPNLS Number of surfaces used to represent the

main wing. Must be 1 or 2.

15 NHT Number of lifting surfaces other than
main wing, i.e., horizontal tail or canard.
Program assumes that these surfaces are
E symmetric with respect to configuration
centerline.

A 20 NVT Number of non-lifting surface types, i.e.,
vertical tail, ventral fin, or pylon.

For example, a twin vertical tail should
be entered as 1 surface type; symmetry
will be indicated in Data Block No, 3.
NPNLS+NHTHNVT =< 7.

: 25 ISWP Variable-sweep indicator.
' 0 for fixed wing
1 for variable-sweep wing

30 IREF Reference angle-of-~attack indicator.
0 reference to wing root-chord plane
1 reference to fuselage centerline

35 IWNG WING~definition indicator.
0 omit card 1.6
1 enter reference planform area, taper
ratio, and leading-edge sweep on Card 1.6

See note number 1 at end of input instructions
for Data Block No. 1.

39-40 NAFO Number of statioms at which thickness and

camber_are to be_defined for an arbltrana
airfoil, = 30, 1If NAFO > 0, Data Bloc

No. 4 must be input.

; 45 METER Unit-system indicator

0 use units of feet
1 use units of meters

2 use units of inches, engpt for reference
area, planform area, wetted areas, Reynolds

| number, and altitude which are in feet.

50 ITRIM Trim indicator.
0 trim configuration
1 do not trim

P 10




CARD 1.4 - "F" Format.

Column
1-10

11-20

21-30

31-40

41-50

51-60

CARD 1.5 - (F10 Format).

Symbol Definition

SREF Reference area.

CMAC* Reference aerodynamic chord.

XMAC* Location for leading-edge of
CMAC. Does not change with sweep.

ZCG Height of moment reference point relative
to wing root-chord plane,

!

UPFUS Upsweep angle of the aft fuselage (deg).
For use with transport-type aircraft.

AOB Ratio of width to height of the aft fuse-

lage in the upswept region.

Column
1-10

11-20

21-30

31-40

Symbol Definition

ROUGHK Average surface roughness height for
friction drag, (inches).

FMISC Miscellaneous drag factor as a percentage
nf total friction and form drag.

TWIST Wing twist between exposed root chord and
tip chord., Negative for washout (wing-tip
leading edge down).

CONCL Wing conical camber design lift coefficient,

CARD 1.6 (F10 format). This card is required only if IWNG=1

on Card 1.3.

Column
1-10

11-20

21-30

%*An asterisk beside a symbol indicates that the value of that item will

Symbol Definition

SPLAN Wing theoretical planform area.

TAPR Reference wing theoretical taper ratio.
Swp Reference wing leading-edge sweep.

be computed internally if a blank or zero is input.

11




CARD 1.7 (Fl0 Format) Elevon Definition. Required if NHT=0

and ITRIM=0. This card defines the elevon, which will be used
to trim the configuration if there is no horizontal tail or

canard.

Column Symbol Definition

1-10 CFOC Elevon chord length, Ac/c

11-20 EI Elevon inboard edge, expressed as a frac-
tion of semi-span.

21-30 EO Elevon outboard edge, expressed as a

fraction of semi-span.

Notes pertaining to the input for Data Block No. 1 are as

follows:

10

Card 1.6 is used to input the wing planform area, taper ratio,
and leading-edge sweep when the user desires to override the
internal calculations that normally compute these values based
on other wing parameters. Equations used to make these calcu-
lations are presented in Section 2,1.3 of Volume I. Card 1.6
should not be required for a single-panel wing or for a two-
panel wing with a moderate amount of crank., It is recommended ,
however, when two panels are used to represent a wing with an
extreme amount of crank or a strake/wing planform where the
strake is highly swept.

The input refeience area is arbitrary and does not have to
be related to the theoretical wing planform area.

12
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1 Data Block No. 2, Body Geometry

, Thirteen cards are used to input the name and 12 parameters

| for each of the bodies. The name that is input on Card 2,1 will j
be used in the printout to identify the various components. Data
for each body are listed vertically in the input. The main body
(fuselage) should be listed to the extreme left, (Column 1-10),
followed next by other bodies with zero inlet area. Nacelle

data should be listed last., Up to seven columns for seven different
body types can be input.

Card Format Symbol Definition ]
2.1 7A10 BNAME (I) Body I name, I=1, NPODS
2.2 7F10 BOD(I,1) Length ‘
2.3 (1,2) Width
¢ 2.4 (1,3) Height
2.5 (1,4)* Wetted area (total for all
; bodies of type I).
f 2.6 (1,5) Interference factor :
2.7 (1,6) Number of bodies of type I i
, 2.8 (1,7)* Maximum cross-sectional area :
; 2.9 (1,8) Base streamtube area
! 2,10 (1,9) Nose iength
2,11 (1,10) Boattail length
2,12 (1,11) Base area for bluntness drag .
2,13 Y Y (1,12) Inlet area, s

There are several points that should be mentioned pertaining !
to Data Block No. 2,

1. The name assigned to each body will be used in the
printout of results,

2. The following is presented as a guide for determining the
interference factor (BOD(I,5)):

=1.0 for nacelles and external stores mounted out of
the local velocity field of the wing and fuselage.

? f =1.25 for external stores mounted symmetrically on
: the wing tip.

=1,3 for nacelles and external stores if mounted in
moderate proximity of the wing.

=1.5 for nacelles and external stores mounted flush
to the wing.

g 13




(2., continued)
The same variation of the interference factor applies
in the case of a nacelle or external store strut-mounted to or
flush-mounted on the fuselage.

8. The length, width, height, cross-sectional area, etc.
listed for each body type describes a single body. The total
nungber of bodies of each type must also be specified even though
they may be paired symmetrically with respect to the centerline.
One exception is that the wetted area represents the total for
all bodies of a particular type.

4., Bodies must be defined for I=1 to NPODS. The main body
must be first, closed bodies second, and bodies with inlet area
last.

5. When fewer than seven bodies are defined, columns to
the right of the last field may be conveniently used to identify
the parameter listed on that card.

6, The interference factor for the fuselage that is entered

on Card 2,6 is overridden by internal calculations for wing/body
interference.

14




Data Block No. 3, Surface Geometry

Thirteen cards are used to input the name and 12 parameters
for eac!. of the surfaces. The format for the surface data is simi-
lar to that for the bodies.

' Card Format Symbol Definition
. 7A10 SNAME (L) Surface name I, I=1, NPNLS+NHTNVT
. 7(A3,7X) SUR(I,1) Airfoil section
. 7F10 (I,2) 2-D design lift coefficient

(I,3) Thickness ratio, (t/c)gms

(I,4) Leading-edge sweep

(1,7)* Total surface(s) wetted area

(1,8) Exposed root chord

(1,9) Tip chord

(1,10) Exposed semi-span

(I,11) X-station at LE of exposed root chord
Y-station at LE of exposed root chord
(1,13) Z-station at LE cof exposed root chord
Y Y (I,14) UIncidence with respect to main body

.
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Several points that should be noted regarding Data Block
‘ No. 3 are:

1, The name assigned to each surface will be used in the
printout of results,

2, Surfaces must be input from left to right in the following
order: NPNLS main wing panels, NHT lifting surfaces, and finally,
NVT non-lifting surfaces.

RPN

3. Twenty options are available for defining the airfoil
section type:

‘ INPUT AIRFOIL TYPE* INPUT AIRFOIL TYPE*
! 63- 63-YXX(6 Series) -62 00XX-62(4 Digit)
; : 64 - 64 -YXX " -63 O0XX-63 "
65- 65-YXX " -64 00XX - 64 "
; 66- 66-YXX " -65 00XX-65 "
' 634 63AYXX(6A Series) -33 00XX~33 "
64A 64AYXX " -34 00XX-34 "
65A 65AYXX i -35 00XX-35 "
BIC Biconvex -93 00XX-93 "
INPUT Arbitrary Airfoil -94 00XX-94 "
-95 00XX-95 "

1 *Y= Section Camber in Tenths
XX# Section t/c in % Z/C

15




(3. ,continued)

Any of these sections may be input to the program with the
identification shown above. The characters must, however, be
left-adjusted in the data field.

An arbitrary section may be input for any surface by entering
"INPUT". This will be used for both wing panels if NPNLS=2, Use
of "INPUT" requires that Data Block No. 4 be included and that
NAFO > 0 on Card 1.4. Only one arbitrary section can be defined,
but this section can be used for any of the surfaces by showing
"INPUT" on Card 3.2.

4, Symmetry is controlled in the following manner: NPNLS
and NHT surfaces are automatically assumed to have counterparts
on the opposite side of the fuselage. The NVT non-lifting surfaces
are assumed to be single surfaces if y=0 (SUR(I,12)). If y=> 0,
an identical surface is assumed to be on the opposite side,
Irregardless of symmetry, note that the wetted area must be the
total value, not a single,one-sided value.

16




Data Block No. 4, Arbitrary Airfoil

Data Block No. 4 must follow immediately after Data Block
No. 3 if NAFO>0 on Card 1.4,

3 CARD 4.1 - (F10 format)

Column Symbol Definition
1-10 RLE Leading-edge radius divided by chord (RLE/
CHORD), at reference t/c (TOCR).
11-20 TOCR Reference t/c of AFT (see Card 4.4).
21-30 CLDR Reference design lift coefficient of
3 AFC (see Card 4.3).
5 1-40 TECH Technol Fact See Sections 5.1 and 6.2
‘ > lechnology fiactor (
!

= 0.0 Conventional airfoil
= 1.0 Advanced supercritical
x wing section

CARD 4..2
1
' Format Symbol Definition
7F10 AFX(I) Chordwise stations at which the camber

and thickness data are to be entered.
{ Enter as x/c. (I=1,NAFO)

{
Card 4.2 should be repeated until NAFO (Card 1.4) ordinates have
g been entered.

CARD 4.3
Format Symbol Definition
7F10 AFC(I) Camber of the arbitrary airfoil sectionm.

. Defined by Z/C where Z is the distance
! from the chord line to the camber line.
(1 =1, NAFO)

Card 4.3 should be repeated in the same format as Card 4.2 until
NAFO values of AFC(I) have been input. The camber ordinates must
correspond with the chordwise staticns on Card 4.2,

17
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CARD 4.4
Format Symbol Definition
7F10 AFT(1) Thickness of the arbitrary airfoil section.

Defined by Z/C, where Z is the distance from
the chord line to the upper or lower surface
on an uncambered airfoil. (I=1,NAFO0)

Card 4.4 should be repeated in the same format as Card 4.2 until
NAFO values of AFT(I) have been input. The thickness ordinates
must correspond with the chordwise stations on Card 4.2. °

18




Data Block No. 5., Variable Sweep

Data Block No. 5 is required only if the variable-sweep
option is indicated by ISWP=l on Card l.4. This Block contains
only one card. Use of the variable-sweep option does not change
§ the reference area or the reference moment center, which are defined
‘ in.Data Block No. 1,

1 CARD 5.1 - (F10 format)
f, Column Symbol Definition
1-10 XPIVOT X-location of wing pivot
E 11-20 YPIVOT Y-location of wirg pivot
] 21-30 AFTSW Maximum aft sweep
; 31-40 AFTCB* Mean aerodynamic chord of movable panel
in aft-sweep position.
f 41-50 AFTOC* Thickness ratio (t/c) of movable panel
: in aft-sweep position.
| 51-60 AFTAW* Wetted area of movable panel in aft-

! sweep position.

19
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Data Block No. 6, Survey Conditions

This data block is always required, and will consist of from
2 to 22 cards, dependent upon the number of survey conditions specified.

CARD 6.1 - (IS5 format)

Column Symbol Definition
4-5 NSURV Number of surveys (sets of conditions)

at which the problem is to be run
(NSURV = 20).

9-10 NCLAS Number of evenly spaced Cj, values for
which data will be computed (NCLAS = 21),

CARD 6.2 - (F10 format)

Column Symbol Definition

1-10 FMSURV(I) Mach number

11-20 ALT(I) Altitude

21-30 cG(I) Position for trim or moment reference.

Measured as a fraction of the mean aerody-
namic chord (CMAC) relative to leading-edge

of MAC.
31-40 SWPV (I) Leading-edge sweep.
41-50 CLLO(I) Low Cy,
51-60 CLHI(I) High Cy,

Card 6.2 is repeated until NSURV conditions have been specified.
Several items that may prove useful to the user are:

1. The Reynolds number may be specified instead of altitude
by entering the negative value of RN/ft divided by 105, For example,
if RN/ft=3.0 x 16°, enter -3.0 in Column 11-20,

2, Model-scale predictions can be obtained even though full-
scale geometric data are loaded in the program. Enter the negative
of the RN/ft multiplied by model scale divided by 10°, For example,
if RN/ft=3.0 x 106 and model scale desired is 1/15, enter -0.2 in
Columns 11-20 of Card 6.2.

20
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3. The low Cp amd high Cj, should be defined in conjunction
with NCLAS so that the calculated values of Cp, will be rounded off
to convenient numbers. For example,

INPUT Data Calculated at
NCLAS=21 Cy, =0.00
CLL0O=0.,0 Cy, =0.05
CLHI=1.0 Cy, =0.10

CL "0. 15
CL =1.00

4. 1If low Cy and high Cj, are left blank, the program will
automatically set CLLO=0.0 and CLHI=1.0,
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Data Block No., 7, Adjustment Factors

Data Block No. 7 must always bte entered in the input; it
may, however, contain only one card which indicates that no
adjustments will be made.

CARD 7.1

Write "ADJUST" beginning in Column 1 to indicate if adjustment
factors are to be applied to some of the aerodynamic parameters
predicted by the program., If no adjustment factors are to be

read in, write '""NO ADJUSTMENTS'" beginning in Column 1 and continue
with the next data block.

The adjustment options allow certain predicted items in the
computer procedure to be adjusted to match a desired value. Thus,
the predictions can be adjusted to match wind tunnel data,for instance,
so that perturbations in geometry for trade studies can be pre-
dicted from a firm baseline. An aerodynamic parameter of interest
(APRED) can be adjusted to match an experimental value (Agpyxp)by the
equation

AEXP = (APRED) . YM + YA

where YM is an input correlation multiplier and YA is an adder.
Each is a function of Mach number or lift coefficient,

CARD 7.2 - (I format)

Set a given IVAL indicator equal to 1 to identify it as
being an aerodynamic parameter to be adjusted.

Column Symbol Definition
1 IVAL(1) Adjust Cy, as a function of Mach number.
2 IVAL(2) Adjust Cpyrgc as a function of Mach number.
3 IVAL(3) Adjust @14 as a function of Mach number.
4 IVAL(4) Adjust MgRr as a function of lift coefficient.
5 IVAL(5) Adjust Cp; as a function of lift coefficient.
2425 NXVAR Number of Mach values in the table of

Mach function adjust factors (= 15).




s T T e T S T A e
e~ s nptteaNm il iama——

(CARD 7.2 - (I format), continued)

Column Symbol Definition Q
29-30 NADJ Number of parameters to be adjusted as

a function of Mach number (< 3).

34-35 NXCL Number of CL values in the table of lift
function adjust factors (< 15).

N
. _ P

39-40 NADJ2 Number of parameters to be adjusted as a
function of lift coefficient (< 2).

CARD 7.3 - (7F10.0 format) Required if NADJ = 0. i

Column Symbol Definition
; 1-10 X(1) Mach numbers for the table of Mach func-
! tion adjust factors.
11-20 X(2)
21-30 X(3)
? 31-40 X(4)
| 41-50 X(5)
| 51-60 X(6)
| 61-70 X(7)

Y 2
Repeat Card 7.3 until NXVAR values of X are read in.

CARD 7.4 (6F10.0 format) (NADJ > 0)

i Column Symbol Definition

E 1-10 ™(J=1, I=1) Multiplier factor.
. | 11-20 YA(J=1, I=1) Adder factor.
| 21-30 YM(J=2, I=1) Multiplier factor.

; 31-40 YA(J=2, I=1) Adder factor.

E 41-50 WM(J=3, I=1) Multiplier factor. :
| % 51-60 YA(J=3, I=1) Adder factor.,

- Repeat Card 7.4 until NXVAR values are read in (J=NXVAR) for each
aerodynamic parameter to be adjusted (I=1 to NADJ),.

23
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CARD 7.5 - (7F10 format)

Required if NADJ2> 0.

Column

1-10

11-20
21-30
31-40
41-50
51-60

61-70

Repeat Card 7.5 until NXCL values of XCL are read in,

Symbo1l
XCL(1)

XCL(2)
XCL(3)
XCL(4)
XCL(5)

CL(6)

XCL(7)

Definition

Cy values for the table of 1lift function

adjust factors.

CARD 7.6 - (6F10,0 format) NADJ2

Y

0.

Column

1-10

11-20
21-30
31-40
41-50

51-60

Repeat Card 7.6 until NXCL values are read in (J=NXCL).

Symbol
YM(J=1,
YA (J=1,
YM(J=2,
YA(J=2,
M(J=3,

YA (J=3,

Definition

I=NXVAR+1)
I=NXVAR+1)
I=NXVAR+1)
I=NXVAR+1)
I=NXVAR+1)

I=NXVAR+1)

24

Multiplier factor.
Adder factor.
Multiplier factor.
Adder factor.
Multiplier factor.

Adder factor.
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Data Block No. 8, Reserved for Expansion

Data Block No. 8 represents a section of the input common
block that has been reserved for future expansion. The user
should ignore this block.
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Data Block No. 9, Damage Mode Indicators

If no damage parameters are to be loaded, skip the remaining
input and go to "End of Problem" instructions in Data Block No. 12,
If damage parameters are to be loaded for either a body or a surface,
complete the following three cards.

CARD 9.1

Enter '"DAMAGE CASES FOLLOW" beginning in Column 1.

CARD 9,2

Enter any alphanumeric title in Columns 1 through 60, This
title will be printed at the top of each page of output related to
damage calculations.

CARD 9.3 - (I format)

This card allows the user to select the modes of damage that
Set IDAM(I)=1 if mode I input are to be entered
in Blocks 10 and 11.

will be used.

Column
1

2

11
12
13

14

Symbol

IDAM(L)

o
(3)
(4)
(5)
(6)

Y (7)

IDAM(11)
(12)
(13)
(14)

Definition

Mode 1, Roughness on bodies

2, Fwd-facing steps on bodies
3, Aft-facing steps on bodies
4, Holes in bodies

5, Surface waviness on bodies

6, Protuberances on bodies

Y 7, Nose bluntness on bodies

Mode 11, Roughness on surfaces
12, Fwd-facing steps on surfaces
13, Aft-facing steps on surfaces

14, Holes in surfaces

26




(CARD 9.3 - I format), continued

Column Symbol Definition
15 IDAM(15) Mode 15, Surface waviness on surfaces
16 (16) 16, Protuberances on surfaces

17 (17) 17, Missing parts of surfaces
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Data Block No. 10, Body Damage

This block is required if one or more of the indicators
IDAM(1) through IDAM(7) equals 1, otherwise, it can be omitted.
Several cards are required to define the body damage for each
mode selected. The input format is similar to that in Block No. 2.
If only part of the bodies are damaged, the columns for the
undamaged bodies are to be left blank. The space to the right of
the last field of data may be used to identify the damage parameter
on that card.

CARD 10.1

Enter the body names in 10-column fields and in the same
order as on Card 2.1

Body roughness, required if IDAM(1l)=l.

Card Format Symbol Definition

10.2 7F10 DBOD(I,1) Roughness factor on body I before
damage is incurred.

10.3 (1,2) Roughness factor on body I after
damage is incurred.

10.4 (1,3) x/1 where damage roughness starts

10.5 (1,4) x/1 where damage roughness ends

10.6 v (1,5) Fraction of area affected by increased

roughness (includes area forward and
aft of damaged region).

Table 1 is presented as an aid in selecting the roughness
factors after damage has been incurred.

Fwd-facing steps, required if IDAM(2)=1

Card Format Symbol Definition

10.7 7F10 DBOD(I,11) Number of fwd-facing steps on body I.
10.8 (I,12) Width of each step.

10.9 (I,13) Height of each step.

10.10 (I,14) x/1 at first step.

10.11 Y (I,15) x/1 at last step.
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Aft-facing steps, required if IDAM(3)=l.

Card Format  Symbol Definition

10.12 7F10 DBOD(I,21) Number of aft-facing steps on body I.

10.13 (1,22) Width of each step.

10.14 (1,23) Height of each step.

10.15 (1,24) x/1 at first step.

10.16 Y ¥ (1,25) x/1 at last step.

Holes, required if IDAM(4)=1.

Card Format  Symbol Definition

10.17 7F10 DBOD(I,31) Total no. of holes in body I.

10.18 (1,32) Number of these holes over wing.

10.19 (1,33) Length of each hole.

10.20 (I,34) Width of each hole.

10.21 (1,35) Depth of each hole.

10.22 (1,36) x/1 where first hole starts.

10.23 (1,37) x/1 where last hole starts.

10.24 Y Y (1,38) Type hole 1.0 Missing Panel
2.0 Caved-in Panel

Waviness, required if IDAM(5)=1.

Card Format  Symbol Definition

10.25 7F10 DBOD(I,41) Total no. of waves in body I.

10,26 (I,42) No. of these waves over wing,

10,27 (1,43) Length of each wave,

10,28 (1,44) Width of each wave.

10.29 (1,45) Amplitude of each wave.

10.30 (1,46) x/1 where first wave starts.

10,31 Y + (1,47) x/1 where last wave starts.

29




Protuberances, required if IDAM(6)=1,

Card Format  Symbol Definition

10.32 7F10 DBOD(I,51) No. of protuberances on body I.

10.33 (1,52) Height of each protuberance.

10.34 (1,53) Parasite area of each protuberance,
Af,

10.35 (I,54) x/1 of first protuberance.

10.34 Y Y (1,55) x/1 of last protuberance.

Bluntness, required if IDAM(7)=1.

Card Format Symbol Definition

10.37 7F10 D30D(I,61) Frontal area of blunted body at point
of damage, For example, a fuselage
with the radome missing might have a
cross-section area of 10 sq £t at the
point where the radome is detached.

10.38 \V [ (1,62) 1/d at point of damage. d is the
body diameter at most forward body
section that is not damaged by the
bluntness. 1 is the remaining nose
length forward of the point where d
is measured. For example, 1/d=0.0
for a nose section that is flat and
1/d=0.5 for a hemi-spherical section.

All input parameters describe damage to only one body
of type I. If all bodies of type I have sustained the damage
described, a negative sign on the first parameter in each mode
of damage will indicate this, For example, if there is increased
roughness on only one of four wing-mounted pods, DBOD(I,1l) through
DBOD(I,5) are all positive values. If all four pods are damaged,
this is indicated by entering DBOD(I,1l) as a negative number,

The parasite area for a protuberance is the drag divided
by the dynamic pressure (D/q) in freestrcam air Flow. EEfects of
local boundary layer are computed. Units for Af must be consistent
with those selected on Card 1.3.
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TABLE 1 TYPICAL ROUGHNESS VALUES

Surface _or Condition of Surface

Roughness k ~ Inch

Average aircraft wing or tail surface
Average fuselage, nacelle surface
Alunimum skin with blistered paint
Fiberglass/Enamel with blistered paint

Fiberglass/Thick Coatings and Graphite
with blistered paint

Broken Skin

Exposed Honeycomb

31
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Data Block No. 11, Surface Damage

This block is required if one or more of the indicators
IDAM(11l) through IDAM(17) equals 1, otherwise, it can be omitted.
The format is identical to that in Data Block No. 10.

CARD 11.1

Enter the surface names in 10-column fields and in the same
order as on Card 3.1

Surface Roughness, required if IDAM(11l)=l

Card Symbol Definition

11.2 DSUR(I, 1) Roughness factor on surface I before
damage is incurred.

11.3 (1,2) Roughness factor on surface I after
damage is incurred.

11.4 (1,3) x/c where damage roughness starts.
11.5 (1,4) x/c where damage roughness ends.
11.6 (1,5) Fraction of area affected by increased

roughness (includes area forward and aft
of damaged region).

11.7 / (1,6) 0.0 for Lower Surface.
1 f

or Upper Surface.

Table 1 is presented as an aid in selecting the roughness
factors after damage has been incurred.

Fwd-facing steps, required if IDAM(12)=1,

Card Symbol Definition

11.8 DSUR(I,11) Number of fwd-facing steps on lower
surface,

11.9 (1,12) Number of fwd-facing steps on upper
surface.

11.10 (1,13) Width of each step.

11.11 (1,14) Height of each step.

11,12 (1,15) x/c at first step.

11,13 v (1,16) x/c at last step.
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Aft-facing steps, required if IDAM(13)=1.

‘; Card  Symbol Definition
i 11.14 DSUR(I,21) Number of aft-facing steps on lower
‘ surface.
1 11.15 (1,22) Number of aft-facing steps on upper
} surface.
* 11.16 (1,23) Width of each step.

11.17 (1,24) Height of each step.

11,18 (1,25) x/c at first step.

11.19 Y (1,26) x/c at last step.

Holes, required if IDAM(14)=1.

Card Symbol Definition

| 11.20 DSUR(I,31) Number of holes in lower surface.
% ; 11,21 (1,32) Number of holes in upper surface.

; 11.22 (1,33) Length of each hole.

g 11.23 (1,34) Width of each hole.

3 11,24 (1,35) Depth of each hole.

i 11.25 (1,36) x/c where first hole starts.

% 11.26 (1,37) x/c where last hole starts,

E 11.27 (1,38) Type Hole 1.0 Missing Panel

! 2.0 Caved-in Panel

11.28 Y (1,39) Porosity Factor (must have holes on
both upper & lower surface)

Waviness, required if IDAM(15)=1.

Card Symbol Definition
11.29 DSUR(I,41) Number of waves in lower surface.
: 11.30 (1,42) Number of waves in upper surface.
i ! 11.31 (1,43) Length of each wave.
% 11.32 Y (1,44) Width of dach wave,
33




Card
11.33
11.34

11.35

Card
11.36
11.37
| 11.38
11.39
11.40

Symbol
DSUR(I,45)

(1,46)
(1,47)

Denifition
Amplitude of each wave.
x/c where first wave starts.

x/c where last wave starts.

Protuberances, required if IDAM(16)=1

Symbol
DSUR(I,51)

f

(1,52)
(1,53)
(I,54)
(%,55)

Definition

Number of protuberances on Surface I.
Height of each protuberance.

Parasite area of each protuberance, Af.
x/c of first protuberance.

x/c of last protuberance.

Missing Wing Parts, required if IDAM(17)=1

CARD 11.41
Column Symbol
1-10 DWING(1)
11-20 (2)
21-30 (3)
31-40 Y

Definition
Ac/c fraction of wing chord that is
missing from leading edge.

Ni , inboard edge of missing leading edge,
expressed as a fraction of semispan.

AN, span of missing leading edge, express-
ed as a fraction of semispan.

2/t ratio of leading edge to maximum thick-
ness. z represents the wing thickness at
the point where the missing leading-edge
section is detached., t is the wing maximum
thickness,
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Column Symbol

41-50 DWING(5)

51-60 (6)

CARD 11.42

Column  Symbol

1-10 DWING(7)

11-20 (8)

21-30 (9)

31-40 Y (10)
CARD 11.43

Column  Symbol

1-10 DWING(11)

11-20 (12)

21-30 (13)

Definition

Corner sharpness factor for leading
edge. Enter 1.0 if corners on leading
edge are rounded. Enter 2.0 if corners
on leading edge are sharp.

Indicates that leading edge is missing
on:

1.0, left side only

2.0, right side only

3.0, both sides

Definition

Ac/c, fraction of wing chord that is
missing from trailing edge.

Ni,inboard edge of missing trailing edge
expressed as a fraction of semispan.

4An, span of missing trailing edge, ex-
pressed as a fraction of semispan,

Indicates that trailing edge is missing
on:

1.0, left side only

2.0, right side only

3.0, both sides

Definition

An, fraction of semispan that is missing
from the left wing tip.

4An, right wing tip.
Moment arm of device that trims rolling

moment, Entered as a fraction of wing
semispan,
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CARD 11.44

Column Symbol Definition

1-10 DWING(14) The first NHT surface requires input
for the left side (Column 1-10) and

11-20 (15) the right side (Column 11-20). Remain-
ing surfaces must be in the same order

21-30 (16) as those on Card 3.1. 1If NHT=0, list
NVT surfaces in order beginning with

31-40 17) Columns 1-10.

41-50 (18)

51-60 (19)

61-70 Y o)

There are several points that should be noted regarding the
surface damage parameters:

1. All input parameters describe damage to only one surface
(such as the right wing). If the damage is symmetric (left wing
also damaged), then a negative sign should be used on the first
parameter in each mode of damage. The first parameter will be zero
in some cases. When this happens, a negative sign on the second
parameter will indicate symmetric damage.

2, Porosity factor specifies the fraction of hole area that
allows air to flow from the lower to the upper surface. The hole
area is the smaller of the area of upper surface.holes and lower
surface holes,

3. If IDAM(1l7)=1, Cards 11.42 through 11.45 must all be
entered. A zero or blank should be entered for the parameters that
are not applicable to the damage case being described.

4. The parasite area for a protuberance is the drag divided by
the dynamic pressure (D/q) in freestream air flow. Effects of local
boundary layer are computed. Units for Af must be consistent with
those selected on Card 1.3.
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Data Block No, 12, End of Problem

Several options are available when the end of the initial
1 problem is attained. The user may either end the problem, add
' more damage cases, or change the basic input for an additional run.

CARD 12.1

» Option 1. Input "END" in columns 1 through 3 and the problem
‘ will be terminated.

: Option 2. Input ''DAMAGE CASES FOLLOW'" beginning in Column 1
‘ and continue input with Card 9,2 to run additional
damage cases,

Option 3, '"CHANGE INPUT" beginning in Column 1 allows the
user to change any variable in the basic input

5 (Data Block No. 1 through 7). The variable-

' location is its position in the input common block.

This location is given in Volume II, Section &4 of

the AAT Computer Code Final Report. The remaining

cards in this block must be input.

CARD 12,2

Enter any alphanumeric characters in Columns 1 through 60
to identify the new problem, This title will replace the one

g i originally entered on Card 1.1 when the new problem is run.
CARD 12,3
Column Format Symbol Definition
4-5 I2 M Number of integer variables to be changed.
9-10 12 N Number of floating point variables to

be changed.

CARD 12.4 (Req'd if M > 0)

é Column Format Symbol Definition
‘ 1-5 15 MO(1) Location of lst integer variable,
6-10 15 TA(1) New value of lst integer variable.
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Column Format Symbol Definition

11-15 I5 MO(2) Location of 2nd integer variable,
16-20 15 IA(2) New value of 2nd integer variable.
21-25 I5 MO(3) Location of 3rd integer variable,
26-30 I5 TA(3) New value of 3rd integer variable,

This pattern is repeated for 6 variables per card, until M
pairs of variables have been loaded.

CARD 12.5 - {(Req'd if N >0)

Column Format Symbol Definition

1-5 I5 NO(1) Location of lst floating point
variable,

11-20 F10 AA(L) New value of lst floating point
variable,

21-25 15 NO(2) Location of 2nd floating point
variable,

31-40 F10 AA(2) New value of 2nd floating point
variable,

41-45 15 NO(3) Location of 3rd floating point
variable.

51-60 F10 AA(3) New value of 3rd floating point
variable,

Card 12.5 is repeated until N pairs of variables have been loaded.

CARD 12,6

Input "END" in columns 1 through 3 to terminate problem or
omit this card and go to Card 12,1 to run additional problems.
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3. SAMPLE PROBLEMS

This section contains the computer printout for the follow-
ing sample problems:

1. F-16A
2. FB-111
3. C-141 with damage

The output is self-explanatory, except that in the C-141 problem

it should be noted that the damage imposed is strictly hypothetical
and is not an attempt to simulate an actual damage case. Damage
inputs are entered for each of the fourteen AAT damage modes to
demonstrate the flexibility of the program.

The F-16A and FB-11ll problems presented in this section
provided the estimates that are compared with data in Section 9,
Volume I of this report.
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4. PROGRAM DESCRIPTION

The AAT computer code is a long and complex program that
uses many variables and subroutines. For this reason, a programmer
who is not familiar with the details of the program operation may
have difficulty in making modifications and additions. This pro-
gram description is presented to aid the programmer in any future
development work.

4.1 PROGRAM STRUCTURE

Figure 1-1 shows the program overlay structure and the
positions of the 59 subprograms and subroutines that comprise the
AAT computer code. The deck must be arranged as indicated by this
figure; Overlay (0,0) with its program and subroutine are first,
followed by Overlay (1,0}, Overlay (2,0), Overlay (3,0), Overlay
(3.1), Overlay (3,2), Overlay (3,3), and finally, Overlay (4,0).

The overlay structure was devised to allow a logical path
through the program while keeping the required computer central
memory core to a reasonable amount. Approximate 54,000 bites are
required by the program.

4.2  SUBROUTINE DESCRIPTIONS

This section contains a description of each subprogram and
subroutine listed in alphabetical order. The purpose of each is
briefly discussed, followed by the statement required to call the
subroutine and definitions for the variables used in the CALL
statement.
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SUBROUTINE DESCRIPTIONS
(listed in alphabetical order)

Subroutine AALO computes the zero-lift angle of attack,
which is dependent upon camber, twist, and incidence.
This subroutine is called with the statement

CALL AALO (SPEED)

where speed is the Mach number, The computed value of zero-
lift angle is entered into COMMON OUTPUT.

Subroutine ACCR computes the aerodynamic center at low lift
and at stall for single panel wings. The subwutine also
obtains the 1ift curve slope of the wing. The low lift
aerodynamic center is obtained through use of triple-
interpolation of the data presented in Figures 4.1.4,2-22

and ~27 in the DATCOM. Other subroutines called are: TLNT,
AERA, and LNTP, This subroutine is called with the statement

CALL ACCR (SPEED, AR, SWPLE, SWPMC, TR, SPLAN, TOC, TW,
FMCRO, XACR, CLAX, XACS)

Where the input is

SPEED = Mach number

AR = Aspect ratio of exposed wing

SWPLE = Leading-edge sweep

SWPMC = Mid-chord sweep

TR = Taper ratio

SPAN == Exposed planform area

TOC = Thickness ratio

W = Type airfoil section indicator

FMCRO = Zero=lift critical Mach number for complete

configuration

and the output is

XACR = Low lift aerodynamic center referenced to leading-
edge of exposed root chord

CLAX = Lift-curve slope of exposed planfom

XACS = Aerodynamic center at stall
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s 3. Subroutine ADCL computes the effect of camber on the displace-
ment of the drag polar. For Mach numbers less than 1.0 the

lift coefficient for minimum profile drag is computed; for

| Mach numbers greater than or equal to 1.0, the lift coefficient

‘ for minimum drag is computed. This subroutine is called with the

statement

b
i
b
‘
;
i
5

3 CALL ADCL(SPEED, CLOPT)

where SPEED is the Mach number. At subsonic speeds, CLOPT is
s the C1, for minimum profile drag at supersonic speeds CLOPT is
the polar displacement Cj for CDmin'

4, Subroutine AT62 uses the altitude and equations representing
the 1962 U.S. Standard Atmosphere to calculate the unit Reynolds
number over Mach number, RN . This subroutine is

o Length: Mach

called with the statement

| CALL AT 62 (ALT, RNOMFT, IFT)

co where ALT = altitude
RNOMFT = Reynolds number divided by Mach x Length
IFT = Indicator to specify English or metric units,

E
% If IFT = 0 wunits are in feet
If IFT = 1 wunits are in meters
{ 5. Subroutine ADJUST adjusts an aerodynamic parameter, yj, to a

new value, y9, by the equation

y2 =y1 " Vy t+ Vu

where Vi and Vy are correlation multiplier and adder factors

determined from input, These factors are functions of either
Mach number or Cy. Subroutine LNTP is also called. This
subroutine is called with the statement

CALL ADJUST (ID, ID2, XVAR, YVAR)

: where 1ID = Parameter identification number for Mach number cases

‘ ID2 = Parameter identification number for Cj cases

' XVAR = Value of Mach number if ID greater than 0, or
value of Cy, if ID = 0 and ID2 greater than 0

YVAR = Input value y; is changed to output value yj




~4'

SBubroutine AERA calculates the angle of attack for a given
untrimmed Cp, condition. For supersonic Mach numbers

@=0Cr/C,, + @

For subsonic conditions the angle of attack is calculated by
one of the three different methods depending on whether the
wing is a high aspect ratio, low aspect ratio or a cranked plan-
form. For low-aspect-ratio and cranked planform the effect

of vortex lift is accounted for in the angle of attack calcu-
lations. Other subroutines called are: DINT and LNTP. This
subroutine is called with the statement

CALL AERA (SPEED, CL, ALPHA)

where SPEED = Mach number (I)
CL = Lift coefficient (I)
ALPHA = Angle of attack (0)

Program AEROA controls the sequence of calculations required
to compute minimum drag for a given Mach-altitude or Mach-

Reynolds number condition which are contained in COMMON
OUTPUT.

The sequence of the calling of subroutines for aerodynamic
calculations is controlled by the parameter JPASS which is
defined by program SURVEY. ‘fhe parameter JPASS is used to
prevent calling certain subroutines on repeat passes through
AEROA if the values they calculate remains fixed. AEROA
calls subroutines AT62, DMIN, FDRG, LNTP and WDRG, and

AEROA is called from program SURVEY with the statement

CALL OVERLAY(4 HOVLY, 3,3)
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9.

10.

Program AEROB controls the sequence of calculations required
to compute the trimmed lift, drag, moment, and angle of attack
for a given set of conditions. The results of the aerodynamic
calculations are contained in COMMON OUTPUT.

The subroutines directly called from program AEROB are ADJUST,
AERA, AFTCD, CDDR, CDL1l, CDL2, CDRG, CLBRK, CLWBT, CMOW, TDRG,
and WBAC., The parameter JPASS is used to prevent calling
certain subroutines on repeat passes through AEROB if the value
they calculate remains fixed. Program AEROB is called from
program SURVEY with the statement

CALL OVERLAY (4 HOVLY, 3,4)

Subroutine AER2 computes the lift-curve slope for a wing
surface defined by the data in COMMON CALC. The lift-curve
slope is computed using a modified Polhamus expression in
the subsonic range which is extended to match the two-
dimensional linear-theory value at high supersonic Mach
numbers. This subroutine is called with the statement

CALL AER2 (SPEED, CLA)

where SPEED = Mach number
CLA = Computed lift-curve slope (AC;, per degree).

Subroutine AFTCD computes the drag increment due to the
fuselage aft-end upsweep as a function of angle of attack.
Subroutine DLNT is also called. This subroutine is called
with the statement

CALL AFTCD (ALPHA, CDAFT)

where ALPHA = Angle of attack of the wing
CDAFT = Drag increment due to aft-end upsweep
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11,

12,

13‘

14,

Subroutine BDRG computes the base drag of an arbitrary body.
An empirical equation is used to determine base drag. This
subroutine is called with the statement

CALL BDRG (SPEED, AB, SREF, CBD)

where SPEED Mach number (.)

AB = Base area (I)
SREF = Reference area (I)
CDB = Base drag coefficient (0)

BLOCK DATA is used to enter in tabular form the data from
various tables and charts that are needed by other subroutines
in the program.

Subroutine CDDR calculates the drag rise, the two limit Mach

numbers, and the lift-curve slope at those Mach numbers. The
limit Mach numbers and associated lift-curves are used later

in subroutine CDLl to define the polar shape in the transonic
region, CDDR has two entry points, on the first pass, the
constants in the drag rise equation, the two limit Mach numbers,
and their associated lift-curves are computed. Only the drag
rise is computed in subsequent passes. Other subroutines called
are: CLWBT, FDRG, LNTP, and WDRG. This subroutine is called
with the statement

CALL CDDR (CL, XMACH, RNOFT, CDR)

CALL CDDR1

where CL = Lift coefficient
XMACH = Mach number
RNOFT = Reynolds number per unit length
CDR = Drag rise

Subroutine CDL1l calculates the constants which are used by
subroutine CDL2 to determine the drag polar. Other sub-
routines called are: ADCL, DLNT, KGIN, and LNTP. This sub-
routine is called with the statement

CALL CDLl (SPEED, RNOFT, FK, DELCL, PRIMEK, AKD, AKB)

where SPEED Mach number (I)

RNOFT = Reynolds No, per unit length (I)

FK = Polar shape factor below polar break (0)

DELCL = Polar lift displacement (0)

PRIMEK = Additional drag factor for drag polar above
polar break (0)

AKD = Theoretical drag-due-to-lift factor (0)

AKB = Separation drag factor used to calculate drag

polar above separation lift coefficient (O)
96




16.

17.

Subroutine CDL2 uses the polar shape factors determined by
subroutine CDLl1 and the polar break and separation lift
coefficients determined by subroutine CLBRK to compute the
drag due to 1lift., This subroutine is called with the state-
ment

CALL CDL2 (SPEED, CL, AEROK, DELCL, PRIMEK, AKD, AKB, CDL)

where SPEED Mach number (I)

CcL = Lift coefficient (I)

AEROK = Polar shape factor below polar break (I)

DELCL = Polar lift displacement (I)

PRIMEK = Additional drag factor for drag polar above
polar break (I)

ARD = Theoretical drag-due-to-lift factor (I)

AKXB = Separation drag factor (I)

CDL = Drag due to lift (0)

Subroutine CDRG calculates the drag increment due to wing
camber, Wing camber causes a 1lift displacement in the drag
polar; this displacement lift increment is related to the
difference between the minimum profile drag and the minimum
drag of the polar., Subroutine CDRG is called with the state-
ment

CALL CDRG (SPEED, AEROK, DELCL, CDC)

where SPEED Mach number (I)

AEROK = Polar shape factor (I)
DELCL = Polar lift displacement (I)
CDC = Camber drag (0)

Subroutine CDWN calculates the nose wave drag of body and
nacelle components. Subroutine DLNT is also called. This
subroutine is called with the statement

CALL CDWN (AMAX, XLNOS, RIN, BETA, CDW)

where AMAX = Maximum cross-sectional area (1)
XLNOS = Length of nose (I)
RIN = Radius of inlet area (I)

BETA =V M -1

CDW

Wave drag of component based on maximum cross-
sectional area (0)
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19.

20.

Subroutine CDWT calculates the boattail wave drag of body
and nacelle components. Subroutine LNTP is also used.
Subroutine CDWT is called with the statement

CALL CDWT (AMAX, XLAFT, REX, BETA, CDW)

where AMAX = Maximum cross-sectional area (I)
XLAFT = Length of boattail (I)
REX = Exit or base area (I)
BETA = \/ M2 -1

CDW = Wave drag of component based on maximum
cross-sectional area (0)

Subroutine CDWW calculates the wave drag for component repre-
sented as surfaces, It is called with the statement

CALL CDWW (CDOSR)

where CDOSR = wing wave drag based on the configuration
reference area

Subroutine CFEQ calculates the flat-plate skin friction coeffi-
cient using the White-Christoph technique for turbulent flow,
the Blasius relation for laminar flow, and a momentum thickness
matching technique for partial laminar-turbulent flow, This
subroutine is called with the statement

CALL CFEQ (RNOFT, ZMACH, CBAR, XTR, CF)

where RNOFT Reynolds number per unit length

ZMACH = Mach number

CBAR = Length

XTR = Distance along CBAR where transition occurs
CF = Skin friction coefficient

Subroutine CFK3 calculates the equivalent, flat-plate friction
drag coefficient for a component with nuclear damage. The
surface condition can be described by defining the area and
the corresponding roughness height for as many as three differ-
ent regions on each component., It is called with the statement

CALL CFK3 (LENGTH, RNOFT, XOL1, XOL2, K1, K2, K3, XMACH, CF)
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22,

23,

where LENGTH = Component length

RNOFT = Reynolds numbér per unit length

XOL1 = Fraction of length where regions 1 and 2 merge
XO0L2 = Fraction of length where regions 2 and 3 merge
Kl = Roughness height of region 1

K2 = Roughness height of region 2

K3 = Roughness height of region 3

XMACH = Mach number

CF = Equivalent friction coefficient

Subroutine CLBRK calculates the lift coefficients for polar
break, separation drag onset, and maximum lift. This sub-
routine also calculates other aerodynamic parameters used in
subroutine AERA to compute the angle of attack as a funtion
of C;. This subroutine is called with the statement

CALL CLBRK (SPEED, RE, RNOFT)

where SPEED = Mach number (I)
RE = Reynolds number parameter (I)
KNOFT = Reynolds number/foot (I)

The output, which is entered in COMMON CALC, is defined by

CLPB = Polar break lift coefficient

CLDB = Separation lift coefficient

CIMAX = Maximum lift coefficient

ABRK = Angle of attack for polar break

AMAX = Angle of attack at CLMAX

DAMAX = Increment in angle of attack between AMAX
and a linear value of alpha at CLMAX

DEL = Tail lift increment to CLMAX

CLS = Lift coefficient where CL versus alpha
becomes nonlinear

ARLO Aspect ratio limit between low AR and high

Subroutine CLWBT controls the sequence of calculations that
compute the total wing-body-tail 1ift curve slope, zero lift
angle of attack, and the factors used to compute drag and

lift increments due to a horizontal tail deflection., Other
subroutines that are called are AALO, ADJUST, AER2, and TAIL.
Output is entered into COMMON CALC. This subroutine is called
with the statement

CALL CLWBT (SPEED)

where SPEED = Mach number
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24, Subroutine CMOW computes the moment at zero-lift for the

CMO

where SPEED

wing-body configuration. Subroutine TLNT is also used.
CMOW is called with the statement

{ CALL CMOW (SPEED, CMO)

= Mach number (I)
= Wing-body C,
0

25, Subroutine CPUOV calculates the pressure coefficient, Cp at

TDM-6312,

x/c for an infinite sheared wing. The Cp is obtained by
solving Equations (93) and (90) in the Royal Aero. Soc.

The arrays corresponding to S(1)(x), s(2)(x),s(3)(x),

S(4) (x), and S(5)(x) in Equation (93) are obtained from
COMMON CALC, and were defined in subroutine CPZT. This
[ subroutine is called by the statement

CALL CPUOV (S, A, SWP, IV, CPI, CP, XM)

j where S = Sign indicator (+1 for upper surface Cp, and
' -1 for lower surface Cp) (I)
A = Angle of attack (I)
: SWP = Sweep angle (I)
i
g IV = Control point, x/c = %(1 - cos (Igz )) (I)
| CPI = Incompressible Cp (0)
< CP = Compressible value of Cp (0)
XM = Mach number (I)
26, Subroutine CPZT computes the critical Mach number using the

statement

of the wing.

local Mach number normal to the isobar in the mid-span region
The mid-chord sweep and the aspect ratio of the
wing are used to define an effective isobar sweep. The sub-
routine obtains the airfoil geometry from subroutine SECT and
the pressure distribution around the airfoil from subroutine
CPUOV. The subroutine then uses the incompressible pressure
rat the crest of the airfoil and isentropic flow relationships
to calculate the critical Mach number on the wing. The pre-
; dicted wing critical Mach number is prevented from exceeding
; the critical Mach number of the fuselage, which is calculated
as a function of fuselage fineness ratio. The output, which
consists of a series of critical Mach number and lift combi-
nations, are entered into COMMON CALC. Subroutines CPUOV,
LNTP, and SECT are also used. CPZT is called with the
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27.

28'

29,

CALL CPZT (ID, XMACH, TOC, CLD, SWEEP)

where ID = Type identification of the airfoil (I)
XMACH = Mach number for compressible Cp solutions (I)
(set equal to 0.5 in Program MCRIT)
TOC = Airfoil section thickness ratio (I)
CLD Airfoil section camber (I)
SWEEP Mid-chord sweep at mid-semi-span of the
wing (I)

Subroutine DINPT is called only if damage calculations are

to be made, DINPT reads the damage input and prints out the
values as a check that the data are correctly entered in the
problem input, This subroutine is called with the statement

CALL OVERLAY (4HOVLY, 1, 2)

Function DLNT is a two-dimensional, nth-order Lagrangian
interpolation procedure., Function DLNT also uses Subroutine
LNTP. It is called with the statement

CALL DLNT (XBAR, YBAR, X, Y, F, NX, NY, NXMAX, LOX, LOY)

where XBAR = The X value at which a value of the
function is to be iuterpolated (I)

YBAR = The Y value at which a value of the
function is to be interpolated (I)

X = The array of X values (I)

Y = The array of Y va ues (I)

F = The values of the function £(x,y) (I)

NX = The size of the X array and the F array in
the X direction (I)

NY = The size of the Y array and the F array in
the Y direction (I)

NXMAX = The dimension of the F array in the X
direction in the calling routine (I)

LOX, LOY = Number of points to be used in the X and Y

directions, respectively, in the interpola-
tions: 1 for step, 2 for linear, 3 for
parabolic, 4 for cubic, ete. (I)

Subroutine DMIN controls the sequence of calculations
necessary to compute minimum drag. It uses subroutines
ADJUST, BDRG, FDRG, and WDRG. It is called with the
statement
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32.

CALL DMIN (SPEED, RNOFT, CDMIN)

where SPEED = Mach number (I)
RNOFT = Reynolds number per unit length (I)
CDMIN = Minimum drag (O)

Subroutine ELEVON computes the lift, moment, and drag
effectiveness of a wing trailing-edge flap control surface
(elevon). The elevon is used as a trim surface if no
horizontal tail or canard is specified ifi the input geometry.
The computed parameters for the elevon are stored in COMMON
OUTPUT and latter used in subroutine TDRG for trim calculatioms.
Subroutine ELEVON uses subroutine DLNT and is called with

the statement

CALL ELEVON(SPEED), where SPEED is the Mach number

Subroutine FDRG calculates friction, form and interference
drag for all the components on the airplane. All output is
entered into COMMON OUTPUT. Other subroutines called are
CFEQ, FFACT, and IFACT. It is called with the statement

CALL FDRG (SPEED, RNOFT)

where SPEED = Mach number
RNOFT = Reynolds number per unit length

Subroutine FFACT computes the form factors for each component,

It is called with the statement
CALL FFACT (ID, GEOM, TYP, CLD, SPEED, CRITM, FF)

where ID = Identification for bodies, nacelles, or
surface components

GEOM = Fineness ratio for bodies and nacelle components;
or thickness ratio for surface components

TYP = Airfoil type identification number

CLD = Airfoil camber

SPEED = Mach number

CRITM = C(Critical Mach number of configuration

FF = Form factor
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33. Subroutine EFFQ calculates the ratio of local dynamic pressure
to freestream dynamic pressure. It is called with the
3 statement

e et & it =

CALL EFFQ (RNOFT, XI, XMACH, HEIGHT, QEFF)

where RNOFT = Reynolds number per unit length

] XI = Distance from nose of component to station
at which local dynamic pressure is to be
calculated.

XMACH = Mach number

HEIGHT Distance above surface at which local dynamic
i pressure is to be calculated
. QEFF = Local to freestream dynamic pressure, q/q

34, Program GEOM uses input to compute additional geometric para-
meters that are required by other subroutines. The values
4 computed for individual bodies and surfaces are entered into
I COMMON INPUT., Computed parameters which apply to the total
' airplane are inserted into COMMON CALC., This program is called
with the statement

CALL OVERLAY (4HOVLY, 2, 0)

35. Subroutine IFACT computes the interference factors for each
component, It also uses subroutine DLNT and is called with
the statement

CALL IFACT (ID, PARM, CRITM, SPEED, FI)

where ID = Identification or bodies or surface
components (I)

PARM = Fuselage Reynolds number for bodies, or
maximum thickness sweep for surface
components (I)
. CRITM = Critical Mach number of configuration (I)
; ‘ SPEED = Mach number (I)
FI = Interference factor (0)
36. Program INPT reads the geometry of the undamaged configuration

and the aerodynamic conditions at which the problem is to be
run, It is called with the statement
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s CALL OVERLAY (4HOVLY, 1, 1)

{ 37. Subroutine KGIN computes the polar shape factor and polar
displacement for a drag polar with drag rise. A least-

squares, second-degree curve is fitted to the drag polar

1 i with drag rise. This is needed by subroutine CDL1l in order

to interpolate the polar shape in the transonic region between
My and Myo. It uses subroutines CDDR and LSPCF. It is called
with the statement

CALL KGIN (CLDB, AKIN, DECLIN, SPEED, AKOUT, DCLOUT)

where CLDB Upper C; limit for polar calculation (I)
AKIN Polar skape factor without drag rise (I)
DECLIN Polar displacement CL
SPEED Mach number (I)
AKOUT Equivalent polar shape factor with drag rise (0)
DCLOUT Equivalent polar displacement with drag rise (0)

without drag rise (I)

38. Subroutine LNTP is a one-dimensional, nth-order Lagrangian
interpolation procedure. It uses no other subroutines and is
called with the statement

CALL LNTP (XBAR, YBAR, X, Y, M, NO)

where XBAR The abscissa value at which an ordinate is
to be interpolated (I)
YBAR The interpolated ordinate (0)
X The array of abscissas (I)
Y The array of ordinates (I)
M The size of the arrays (I)
NO The number of points to be used in the inter-

polation: NO=1 for step, NO=2 for linear,
NO=3 for parabolic, NO=4 for cubic, etc. (I)

. 39. Subroutine LSPCF is a least squares, polynominal curve fit
' subroutine. It is called by the statement

CALL LSPCF (X, Y, N, MP, SA, RE, SIGMA, IT)

where X The independent variable array
Y The dependent variable array
N The number of points
MP The degree of polynomial fit
SA The array containing the coefficients
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40,

41.

42,

43,

IT An error indicator
=0 if the coefficients were found correctly
#0 if the coefficients were not found correctly

SIGMA An unbiased estimate of the standard deéviation
RE The array containing the residuals

Program MCRIT constructs a table of critical Mach number
versus C; from either an input table or by using an empirical
method. It uses subroutines ADJUST, CPZT, and LNTP, MCRIT
is called with the statement

CALL OVERLAY (4HOVLY, 3, 2)

Program MRIT (MAIN PROGRAM controls the logic of the calling of
the four primary overlays. The lengths of the principal COMMON
blocks used in all four overlays are also specified in this
program, The primary overlays are called with the following
statements,

OVERLAY (4HOVLY, 1, 0) (INPT)
OVERLAY (4HOVLY, 2, 0) (GEOM)
OVERLAY (4HOVLY, 3, 0) (SURVEY)
OVERLAY (4HOVLY, 4, 0)

Subroutine NTRIM computes the lift and drag increments required
to trim the damaged aircraft pitching moments. It also com-
putes the rolling moments that result from wing or tail damage
and makes a rough estimate of the drag that results from trim-
ming these moments, NTRIM is called from subroutine NUCDAM by
the statement

CALL NIRIM(J)

where J = Number of the survey condition at which data are
being evaluated

Program NUCDAM computes the effects of damage on minimum drag,
and equations are included to account for any of the fourteen
different modes, Data describing the damage are stored under
the variable names DBOD(I,J), DSUR(I,J), and DWING(I). These
variables are included in COMMON INPUT., Minimum drag increments
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45.

46.

computed by this subroutine are stored in the variable DAMCD
(1,J), which is included in COMMON NUCOUT. It calls sub-
routines WRITE, NUCDAM 2, NTRIM, and WRITE 2, It is called
with the statement

CALL OVERLAY (4HOVLY, 4, 0)

Subroutine NUCDAM2 computes the effects of damage on the lift-
curve slope, polar shape factor, and pitching moment curve.

It then computes, for the untrimmed configuration, the lift,
drag, and pitching moment. It is called by the statement

CALL NUCDAM2 (J)

where J = Number of the survey condition at which data
are being evaluated,

Subroutine RINPT is used to make minor changes to the basic
problem input after the initial problem has been run., This
provision allows additional problems to be run with ease if
changes are minor, It is called with the statement

CALL OVERLAY (4HOVLY, 1, 3)

Subroutine SECT calculates the thickness and camber airfoil
ordinates which are used in subroutine CPZT to calculate pres-
sure distributions. SECT can calculate the section data for
the standard NACA 6-series and 4-digit airfoils and the
boconvex airfoil. The subroutine can also obtain the airfoil
ordinates at the control points, x/c, needed for pressure
solutions by interpolation on a table of input ordinates. It
uses subroutine LNTP and is called by the statement

CALL SECT (ID, TOC, CLD)

where ID = Airfoil section identification number (I)
TOC = Airfoil thickness ratio (I)
CLD = Airfoil camber (I)

Subroutine SETUP places initial values of 0.0 in the input and
geometry common blocks, This is done to prevent random data
from being used in program calculations if input data does not
specify each value., It is called with the statement

CALL SETUP
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Program SURVEY controls the sequence of calculations to produce
a lift, moment and drag variation for each high-speed survey
condition specified by the input,

For variable sweep configurations the program will first call
program VGEOM with the wing leading-edge sweep set at the for-
ward position and then recall program VGEOM with the sweep

set at the aft position., This is done in order to setup pro-
gram VGEOM for geometry calculations at any arbitrary sweep
position. SURVEY then enters a DO LOOP where the high sweep
survey conditions are set up. SURVEY calls VGEOM and MCRIT

to recalculate the geometry and the configuration critical
Mach number each time the leading-edge sweep is changed in a
survey. SURVEY then enters an inner DO LOOP where a sequence
of untrimmed C;, are generated and programs AEROA and AEROB are
called to obtain the trimmed lift, moment and drag, SURVEY
then prints out the aerodynamic results. It is called with the
statement

CALL OVERLAY (4HOVLY, 3, 0)

The following secondary overlays are called from SURVEY:

OVERLAY (4HOVLY, 3, 1) (VGEOM)
OVERLAY (4HOVLY, 3, 2) ((5\45%3
OVERLAY (4HOVLY

OVERLAY&HOVLY,’ 3 ) 2} (AEROR)

Subroutine TAIL computes the 1ift curve slope contribution

of the tail along with factors used to compute lift and drag
increments due to a horizontal tail deflection. These factors
are computed by first solving for the downwash, dynamic-pressure,
exposed area lift-curve slope, carry-over lift factors and
induced drag for the tail, Subroutines AER2 and LNTP are also
used. The output is entered in COMMON CALC. TAIL is called
with the statement

CALL TAIL (SPEED)

where SPEED Mach number (I)

CIAT = Lift-curve slope contribution of the tail (0)

A = Trim drag factor (0)

B = Trim drag factor (0)

AOH = Angle of zero lift of the tail (0)

CLDH = Change in lift due to tail deflection factor (0)
DEDA = Change in downwash per change in angle of

attack (0)

107




51.

R TP

Subroutine TDRG calculates moment using the wing-body Cj,
and aerodynamic center and the tail 1lift and moment arm.©®
The moment is calculated at zero horizontal tail setting.
The tail deflection required to trim and the resulting lift
and drag increments are also computed., TDRG is called with
the statement

CALL TDRG (DCLT, DCDT)

Where DCLT = Increment in lift due to trim
DCDT Increment in drag due to trim

Subroutine TLNT is a triple-linear interpolation procedure.
It uses subroutines DLNT and LNTP. It is called with the
statement

CALL TLNT (XBAR, YBAR, ZBAR, FBAR, X, Y, Z, F, NX, NY, NZ,

NXMAX, NYMAX)
where XBAR = The X value at which a value of the function
is to be interpolated (I)
YBAR = The Y value at which a value of the function
is to be interpolated (I)
ZBAR = The Z value at which a value of the function

is to be interpolated (I)

FBAR = The interpolated value of the function F(X,Y,X)
(I)

X = The array of X values (I)

Y = The array of Y values (I)

Z = The array of Z values (I)

F = The three-dimension array F values (I)

NX = The size of the X array and the F array in
the X direction (I)

NY = The size of the Y array and the F array in
the Y direction (I)

Nz = The size of the Z array and the F array in
the Z direction (I)

NXMAX = The dimension of the F array in the X direction
in the calling routine (I)

NYMAX = The dimension of the F array in the Y direction

in the calling routine (I)
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52.

33.

54,

55.

56‘

Program VGEOM computes the geometry parameters that vary

with wing sweep for variable-sweep configurations. The program
is first called by program SURVEY at the forward and most aft
sweep positions in order to set up VGEOM for any arbitrary
sweep calculation., It is called with the statement

CALL OVERLAY (4HOVLY, 3, 1)

Subroutine WBAC computes the wing-body aerodynamic center loca-
tion. It first calculates the aerodynamic center of the wing
carry-over lift on the body and the aerodynamic center of the
forebody. A composite aerodynamic center is then computed,
Subroutines ACCR, DLNT and LNTP are used. It is called with
the statement

CALL WBAC (SPEED, XACR)

where SPEED
XACR

Mach number (I)

Aerodynamic center of the wing-body configu-
ration reference to the leading edge of the
exposed root chord

Subroutine WDRG calculates the wave drag for all the components
on the airplane and enters the results into COMMON OUTPUT. The
following subroutines are used: CDWH, CDWT, and CDWW., It is
called with the statement

CALL WDRG (FMACH)
where FMACH = Mach number

Subroutine WRITE prints the minimum drag increments calculated

by subroutine NUCDAM. The total drag increment on each component
is shown and the total increment due to each mode of damage is
also shown. It is called from subroutine NUCDAM with the
statement

CALL WRITE (J)

Where J = Number of the survey condition at which data are
being evaluated,

Subroutine WRITE2 prints a summary of the aerodynamic data that
are calculated by the AAT computer code. Lift and drag data
are shown for both the undamaged and damaged configurations.

It is called from subroutine NUCDAM by the statement
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CALL WRITE2 (J)

where J = Number of the survey condition at which data are
being evaluated.

Subroutine XINPT reads the card in the input deck that directs
the program to evaluate a damaged configuration, change para-
meters in the basic input, or end the problem. XINPT interprets
the message on the card and calls the appropriate subroutines
required to comply with the directive. It is called with the
statement

CALL OVERLAY (4HOVLY, 1, 0)
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4.3 COMMON BLOCK DESCRIPTIONS

Common blocks in the AAT procedure have been utilized in a
manner that helps the programmer keep track of variables that

are used.

Most of the data used internally are contained in one

of the following common blocks:

1.

2.

Common block INPUT contains all input data.

Common block CALC contains geometric parameters that are
computed by the program.

Common block OUTPUT contains the aerodynamic parameters
that are computed by the program.

Common block NUCOUT contains the aerodynamic data that
are computed for the damaged configuration.

Table 4-1 lists the name of each variable in the common block
INPUT as it is used in the programming statements. The position of
each variable within the common block is indicated, and a brief
description of each variable is given. Similar information for the
OUTPUT, CALC, and NUCOUT common blocks is given in Tables 4-2
through 4-4.
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TABLE 1
i Variables i{n Common Block Input
- AC ) VARTABLE NAME DESCRIPTION
: Input Data Block #1 (General Information)
(1) NBODYS Number of Bodies
% (2) NNAC Number of Nacelles
1 ? (3) NPNLS Number of Panels on Main Wing
3 ' (%) NHT Number of other lifting surfaces
1 (5) NVT Number of Non-Lifting Surfaces
k (6) ISWP Indicator for Sweep
)] IREF Indicator for Reference Alpha
(8) IWNG Indicator for Wing Planform Definition
‘ 9 NAFO Number of airfoil ordinates
(10) METER Indicator for metric units
(11) SREF Reference Area
(12) CMACH* Reference Aerodynamic chord
: (13) XMACH :=Station of leading edge of CMAC
‘ (14) zce z-Station of CG
' (15) TWIST Wing twist
(16) ROUGHK Surface Roughness Height (inches)
(17) MISC Percent friction drag for misc. items
f (18) NPODS NBODYS + NNAC
! (19) SPLAN Planform Area
(20) TAPR Tip chord/root chord
¢ (21) SWP Wing leading-edge sweep
i (22) ITRIM Trim Indicator
(23) RLE Leading~Edge radius
(24) TOCR Reference t/c for input airfoil (NAFO > 0)
) (25) CLDR Reference CLD for input airfoil (NAFO > 0)
: : (26) TECH Technology Factor
f 27 CONCL Conical Camber
; (28) UPFUS Aft Fuselage Upsweep Angle
(29) AOB Aft Fuselage width-to-height ratio
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(Table 1 Continued)
A‘ ) VARTABLE NAME DESCRIPTION

Input Data Block #2 (Body Geometry)

(29+1) BNAME (I) Name of Body I, I=1, 7
% (36+1) BOD (1,1) Length
§ (4341) (1,2) Width
(50+1) (1,3) Height
(57+1) (I,4)%* Wetted area, Total for Type I Bodies
(64+1) (1,5) Interference Factor
(7141) (1,6) Number of bodies of Type I
(78+1) (1,7)%* Maximum cross~sectional area
(85+1) (1,8) Base streamtube area
. (92+41) (1,9 Nose length
(99+1) (1,10) Boattail length
(106+1) (1,11) Base drag ares
(113+41) 1,12) Inlet area
(120+1) (1,13) Vacant
i (12741) (1,14)* Fineness ratio
(13&+I) (IﬂIS) Vacant (Reserved for future expansion)
‘ 1 ,
o (16941) Y (1,20
| (Input Data Block #3 (Surface Geometry)
; (176+1) SNAME (1) Name of surface I, I=l,7
; (183+1) SUR (1,1) Airfoil section type
; (190+1) (1,2) Airfoil 2-D camber
(197+1) (1,3) Thickness ratio, t/c
(204+41) (1,4) Leading-edge sweep
(21141) (1,5)* x/c for maximum t/c
(21841) (1,6) Vacant
(225+1) (1,7)** Wetted Area (Total)
(232+1) (1,8) Exposed root chord
. (239+1) (1,9) Tip chord
! (246+1) (1,10) Exposed Semi-span
: ' (253+1) (1,11) X-station at leading edge of root chord
1 (260+1) (1,12) Y-station at leading edge of root chord
{ (267+1) (1,13) z-station at leading edge of root chord
| (274+1) (1,14) Incidence
j (28141) (1,15) Vacant
(288+1) \y (1,16) Vacant
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AC )

(295+1)
(302+41)
(309+1)
(316+1)
(323+1)
(33041)
(33741)
(344+T)
(3s141)

(386+1)

AC_ )

(394-423)
(424+453)
(455-483)

(484)
(485)
(486)
(487)
(488)
(489)
(490)

AC D
(491)
(492)
(492+1)
(51241)
(532+1)

(552+1)
(572+1)
(592+1)
(612+1)

(Table 1 Continued)

VARTABLE NAME

DESCRIPTION

(Input Data Block #3 (Surface Geometry), Continued)

SuR (I,17)*
(1,18)*
(1,19)*
(1,20)*
(I,21)*
(1,22)*
(1,23)*
(1,24)%
(1,25)

Y (1,30

Exposed taper ratio

Exposed planform area (Total)
Aspect ratio

Characteristic length

Sweep of quarter-chord

Sweep of mid-chord

Sweep of trailing edge

Sweep of maximum thickness

Vacant, Reserved for future expansion

Input Data Block #4 (Arbitrary Afrfoil)

VARIABLE NAME
AFX(1)
AFC(T)
AFT(T)

DESCRIPTION
x/c for airfoil input, I =1, 30
Camber distribution

Thickness distribution

Input Data Block #5 (Variable Sweep)

VARTABLE NAME
XPIVOT
YPIVOT

AFTSW
AFICB
AFTOC
AFTAW

DESCRIPTION

X-station of wing pivot

Y-station of wing pivot

Vacant

Maximum aft sweep of leading edge
MAC of movable panel in aft position
t/c of movable panel in aft position

Ayer of movable panel in aft position

Input Data Block #6 (Survey Conditions)

VARIABLE NAME
NSURV

NCLAS

FMSURV (T)
ALT(1)

c6(1)

SWPV(I)
CLLO(I)
CLHI(I)
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DESCRIPTION
Number of surveys

Number of evenly spaced C's
Mach numbers for surveys
Altitude for surveys

X-station of cg for surveys, fraction
of MAC

Leading-edge sweep for surveys
Low Cp, for surveys
High Cy, for surveys

Vacant

I=1, 20
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AC )
(63241)
(653)
(654)
(655)

(656)
(656+1)

(672-806)
(807+941"
(94141)

(931

(1641)

AC )
(16414T)

AC )
(1661+1)
(1668+1)
(1675+1)
(1682+1)
(1689+1)
(1697-1731)

(1731+1)
(1738+1)
(1745+1)
(1752+1)
(1759+1)
(1767-1801)

s
3

(Table 1 Continucd)

VARIABLE NAME DESCRIPTION

Input Data Block #7 (Adjustment Factors)

IVAL(Y) Indicator for parameters to be adjusted,1~1,20
NXVAR Number of Mach numbers in table of Mach
function adjustment factors
NADJ Number of parameters to be adjusted as
& function of Mach number
NXCL Number of Cy, values in the table of 1lift
function adjustment factors
NADJ2 Indicator for Mcgr
X(1) Mach numbers for the table of Mach adjust- 4
ment factors 1=1,15 K
!
™(I,J) Multiplier factors, I=15, J=9 z
YA(I,Jd) Adder factors, I=15,J=9
XCL(I) Cp, values for the table of lift function

adjustment factors, I=1,15

Input Data Block #8

VARIABLE NAME DESCRIPTION

Reserved for future expansion |

Input Data Block #9 (Damage Mode Indicators)
VARIABLE NAME DESCRIPTION

IDAM(I) Indicator to select damage modes,I=l,17

Input Data Block #10 (Body Damage Parameters)

VARIABLE NAME DESCRIPTION

DBOD(I,1) Roughness factor before damage on Body I,I=1,17
(1,2) Roughness factor of d ~ed area on Body I,I=1,17
(1,3) x/1 where damage starts
(1,4) x/1 where damsge ends
(1,5) Fraction of area affect by damage
(1,6)-(1,10) Vacant
(1,11) Number of forward-facing steps on Body I,I=1,7
(1,12) Width of each step
(1,13) Height of each step
(1,14) x/1 at first step
(1,15) x/1  at last step

Y (1,16)-(1,20) Vacant
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(Table 1 Continued)
AC ) VARIABLE NAME DESCRIPTION
(Input Data Block #10 (Body Damage Parameters), Continued)
(1801+1) pBop(1,21) Number of aft-facing steps on Body I,I=1,?
' (1808+1) (1,22) Width of each step
i (1815+1) (1,23) Height of each step
] ; (1822+1) (1,24) x/1 at first step
’ (1829+1) (1,25) x/1 at last step
f (1837-1871) (1,26)-(1,30) Vacant
(1871+41) (1,31) Total number of holes in Body I,I=l,7
(1878+1) (1,32) Number of these holes over wing
(1885+1) (1,33) Length of each hole
* (1892+1) (1,34) Width of each hole
(1899+1) (1,35) Depth of each hole
] (1906+1) (1,36) x/1 where first hole starts
(1913+1) (1,37) x/1 where last hole starts
(1921 + 1) (1,38) Type hole
(1928-1941) (1,39)-(1,40) Vacant
' (1941+1) (1,41) Total number of waves in Body I,1I=1,7
/ (1948+1) (1,42) Number of these waves over wing
(1955+1) (1,43) Length of each wave
(1962+1) (1,44) Width of each wave
i (1969+1) (1,45) Amplitude of each wave
; (1976+1) (1,46) x/1 where first wave starts
(1983+1) (1,47) x/1 where last wave starts
3 (1990 -2001) (1,48)(1,50) Vacant
(2001+1) (1,51) Number of protuberances on BodyI,I~l,7
E (2018+1) (1,52) Height of each protuberance
) { (2025+1) (1,53) Parasite area of each protuberance, Af
! (2032+1) (1,54) x/1 of first protuberance
(2039+1) (1,55) x/1 of last protuberance,
’ (2047-2081) Y (1,56) - (I,60) Vacant
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’ AC )

(2081+1)

| (2088+1)
(2096-2151)

(2152-2361)

A )
(2361+1)

(2368+1)
(2375+1)
i (2382+1)
| (2389+1)
(2396+1)

(2404-2431)

i (2431+1)

(2438+1)

g

(244541)
: (245241)

r E (2459+T)

(2466+1)

(2474-2571)

(2501+41)
(2508+1)
(2515+1)
(252241)
(2529+1)
(2536+1)
(2544-2571)

(Table 1 Continued)

VARIAMLE NAME

DESCRIPTION

(Input Data Block #10 (Body Damage Parameters), Continued)

DBOI(I,61)

(1,62)
(1,63)-(1,70)

(1,71)-(1,100)

Frontal area of blunted body at point
of damage

1/d at point of damage
Vacant

Reserved for additional modes of body
damage

Input Data Block #11 (Surface Damage Parameters)

VARIABLE NAME
DSUR(I,1)

(1,2)

(1,3)

(1,4)

(1,5)

(1,6)
(1,7)-(1,10)

(1,11)
(1,12)

(1,13)
(1,14)
(1,15)
(1,16)
(1,17)-(1,20)

(1,21)
(1,22)
(1,23)
(1,24)
(1,25)
(1,26)
Y (1,27)-(1,30)
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DESCRIPTION

Roughness factor before damage on surface I,I=1,7
Roughness factor after damage on surface I,I=1,7
x/c where damage starts

x/c where damage ends

Fraction of area affected by damage

Lower surface (0) or upper surface (1)

Vacant

Number of forward-facing steps on surface I,
lower surface

Number of forward facing steps on surface I,
upper surface

Width of each step
Height of each step
x/c at first step
x/c at last step

Vacant

No. of aft-facing steps on surface I,
lower surface

No. of aft facing steps on surface I,
upper surface

width of steps

Helght of steps

x/c at first step

x/c at last step

Vacant

e e e — =




AC )

(2571+41)
(2578+1)
(2585+1)
(2592+1)
(2599+1)
(2606+1)
(2613+1)
(2620+1)
(2627+1)
(2634+1)
(2641+41)
(2648+1)
(2655+1)
(2662+1)
(2669+1)
(2676+1)
(2683+1)
(2691-2711)
(2711+1)
(2718+1)
(2725+1)
(2732+1)
(2739+1)
(2747-2781)
(2785-3061)

(3062)
(3062 )
(3064 )
(3065)
(3066 )
(3067)
{3068 )

VARIABLE NAME

DSUR(I,31)

DWING (1)

(Table 1 Continued)

DESCRIPTION

(Input Data Block #11 (Surface Damage Parameters), Continued)

No. of holes on surface I,lower surface
(1,32) No. of holes on surface I,upper surface
(1,33) Length of each hole
(1,34) width of each hole
(1,35) Depth of each hole
(1,36) x/c where first hole starts
(1,37) x/c where last hole starts
(1,38) Type hole
(1,39) Porosity factor
(1,40) Vacant
(1,41) No. of waves on surface I, lower surface
(1,42) No, of waves on surface I, upper surface
(1,43) Length of each wave
(1,44) Width of each wave
(1,45) Amplitude of each wave
(1,46) x/c where first wave starts
(1,47) x/c where last wave starts
(1,48) - (1,50) Vacant
(1,51) No. of protuberances on surface I,I=l,7
(1,52) Height of each protuberance
(1,53) Parasite area of each protuberance, Af
(1,54) x/c of first protuberance
(1,55) x/c of last protuberance
(1,56) - (T,60) Vacant
(1,61) - (1,100) Reserved for additional modes of surface damage
Ac/c ~ choxd of missing leading edge
@) 74 ~ inboard edge of missing leading edge
3 A7l ~ span of missing leading edge
%) z/t ~ Ratio of leadiug-edge to maximum thickness
5) corner sharpness factor for leading edge
6) left, right, or both sides, leading edge
@) Ac/c ~ chord of missing trailing edge
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Af ) VARIABLE MAME DESCRIPTION

(Input Data Block #l1 (Surface Damage Parameters), Continued)

(3069) DWING(T,8)

(3070) 9

(3071) (10)
(3072) (11)
(3073) (12)
(3074) (13)
(3075) (14)
(3076) (15)
(3077) (16)
(3078) (17)
(3079) (18)
(3080) (19)
(3081) Y (20

(Table 1 Continued)

47/1 ~ {nboard edge of missing trailing edge
A% ~span of missing trailing edge
left, right, or both sides, trailing edge

A7~span of missing wing tip, left

A7 -span of missing wing tip, right
moment arm of roll trimming device
Fraction of area lost from left H.T.
Fractim of area lost from right H.T,

Fraction of area lost from other surfaces

*Items marked with an asterisk are computed internally, But, since they logically group
with the input variables, they are stored as shown in Table 1I.

*kOptional Input, If zero is input for these parameters, the value to be used will be

computed internally,
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S

ear -

B )
(1-21)
(22-42)
43)
(44)
)
6)

7)
(48)
49)
(50)
(51)
(52)

(53)
(54)
(55)
(56)
(57)
(58)
(59)
(60)
(61)
(62)
(62)
(64)
(65)
(66)
(67)
(68)

(69)
(70)
(71)
(72-94)
(95)
(96)
(97)
(98)
(99)

VARIABLE
CLTAB(21)

TABMCR(21)
CcL
cb
™

ALPHA

CbM
cpL
CDR
CDRO
CLT

coT

DH

DELCL
CMO
DCMCL
XACWB
CLA

ALO

CMOH

OMEGA
XCTr
EO
BMCRB

CLDE

AKD
Xcp
DE

DEDA

CLAW
CLAB
CLAT

AH

TABLE 2
Varfables In Common Block OUTPUT

DEFINITION

Table of Cp,

Table of Mach Critical
Cp, Value for Survey
Cp at Cp

Cy at Cp,

o at cL

Cnmin
Drag Due to Lift

Drag Rise at Lift
Drag Rise at Zero Lift
Trimmed C; at ¢ Corresponding to Cp

Trimmed Cp at a Corresponding to Cy,

Trim Deflection (Horizontal)

Polar Shape Factor

Polar Displacement

Wing-Body Moment at Zero Lift
(dCy/dCy) Wing-Body

A.C, location-Wing-Body

Lift Curve Slope

Zero~Lift u

Leading-Edge Suction

Cy at DH=0

Moment Arm Length From CG to ¢/4 Horizontal Tail
Angle of Line Between CG and HT A.C.
Fuselage Station of CG Location
Span Efficiency of Wing-Body, R=1
Body Mach Critical

CLbe

Elevon Drag Factor

Elevon Center-of-Pressure
Elevon Deflection

Vacant

de /da

Wing CLa

Body €,

Tall CLu

Tall Drag Factor
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e L, (TABLE 2, Continued)
g(_l VARIABLE DEFINITION
] (100) BH Tail Drag Factor
E (101) AOH Tail Incidence for Zero Lift
! | (102) cH Tail Drag Factor
7 (103) ABREAK Tail Drag Factor
(104) CLDH CL8
< ) (105) CLPB Polar Break Lift Coefficient
(106) CLDB Drag Break (Polar)
(107) CLMAX Clyax
(108) ABRK o at CLPB
: . (109) AMAX o at CIMAX
(110) DAMAX A @ max
(111) DEL Lift Curve Parameter
(112) cLS Lift Curve Parameter
i ; (113) ARLO Aspect Ratio Boundary
; ; i (114) FMCRO Mach Critical at Zero Lift
(115) FMLL Mach Limit 1
: (116) ¥ML2 Mach Limit 2
3 i (117) CcEC Camber Drag
' (118) CLAMCR CLy 2t McRo
3 i (119) CLAML2 CL, at ML2
: i (120) CDHMCR Wing Drag at Mggg
] : (121) CDML2 Wing Drag at My,
i (122) CDATM Wing Drag at M
E (123-129) Vacant
t (130) XACS Aerodynamic Center at Stall
* (131) cDo Cp at Zero Lift
. (132) A2 Drag Rise Parameter
' (133) A3 Drag Rise Parameter
] ; (134) PL Drag Rise Parameter
f ) (135) CDMISC Miscellaneous Drag
' (136) Vacant
(137) CDAFT Aft End Upsweep Drag
i (138-142) Vacant
' (143) ALT Survey Condicion
1 (144) SPEED Survey Condition
(145) SWEEY Survey Condition
121
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- S Attt o

e ot e e 1 e . s

| 18D)
(146)
(147)
(148)
(149-153)
(154-188)
(189-223)

VARIABLE
JPASS

RNOFT
TOTCD(5)
CDSUR(I,J)

CDBOD(I,J)

(TABLE 2, Continued)

DEFINITION

Program Control Parameter
Vacant

RN/FT

Drag Table - Total

Drag Table - Surfaces

Drag Table - Bodies
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oy | 3

[P S SVEN

et s e et =

(1)
(2)
3
)
5)

)

m

()

)]

(10)
(11)
(12)
(13)
(14)
(15)
Qae)
Qan
(18)
(19)
(20)
(21)
(22)
(23)
(24)

(25)
(26)
@7
(28)
(29)
(30)
(31)
(32)
(33)
(34)
(35)
(36)
N

VARTABLE NAME

BO2
DOB
CR
SPLAN
XCRTE

SWPQC
SWPMC
SWPTE

SEXW
CBAR
TOCW
CLD
ARXR
CRX
CTX
XRX
XTX

YTX
XB
YB
SWET

FOC
SWPR
KPASS
AR
TR
YIX
SIX
ARI
CBXP
SOXP
AROP
DXQC

TABLE 3
Variables in Common Block CALC

DESCRIPTION
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Wing Semi-Span (b/2)

Body Dia./Wing Span (d/b)

Wing Root Chord at Centerline
Theoretical Wing Planform Area

%-Sta. of Theor. Centerline Root Chord (CR) Tmiling
Edge

Equivalent Wing Quarter-Chord Sweep
Equivalent Wing Mid-Chord Sweep
Equivalent Wing Trailing-Edge Sweep
Equivalent Wing Max. Thickness Sweep
Equivalent Wing Exposed Area
Equivalent Wing Exposed MAC
Equivalent Wing Thickness Ratio
Equivalent Wing 2-DiDesign Cp
Equivalent Wing Exposed Aspect Ratio
Chord Length at Wing Root (Exposed)
Chord Length at Wing Tip

X-Station at LE of Wing Root
X-Station at LE of Wing Tip
Y-Station at Wing Root

Y-Station at Wing Tip

X-Station of LE of Wing MAC
Y-Station of LE of Wing MAC

Outboard Panel A ..

Vacant

Equivalent-Wing LE Sweep

Max. Camber Ordinate

Variable-Sweep Angle (Outboard Panel)
Program Control Indicators

bz/sPlan

A (Equivalent Taper Ratio)

Span of Inboard Wing

Exposed Area of Inboard Wing

Aspect Ratio of Inboard Wing

Root Chord of Equivalent Outboard Wing
Exposed Area of Equivalent Outboard Wing

Aspect Ratio of Equivalent Qutboard Wing

Equivalent Wing Parameter




[ hearnce il e te ko s

c( )
(38)
(39)
40)
(41)
(42)
43
(44)
45)
(46)
7)
(48)
(49)
(50)

(TABLE 3, Continued)

VARIABLE NAME . DESCRIPTION

TWIST Wing Twist

WINC Wine Incidence

XHT X-Station for HT %

TOCS t/c for Swept Panel

CBAR2 Exposed CBAR for Swept Panel

CLDS CLD for Swept Panel

YOX Span of Outboard Swept Panel

SWPMCS Mid Chord Sweep of Qutboard Swept Panel
DAl Correlation Factor for Variable Sweep
DAC1 Correlation Factor for Variable Sweep
DA2 Correlation Factor for Variable Sweep
DAC2 Correlation Factor for Variable Sweep
DTOC Correlation Factor for Variable Sweep
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()
(1-119)

(120-238) -

(239)

(239+1)
(260+1)
(281+1)
(302+1)
(323+1)
(344+1)
(365+1)
(386+1)
(407+1)
(428+1)
(449+1)
(470+1)

477)
(47741)

(498+1)

VARIABLE

DAMCD(I,K)

SYM(I,K)

DCDMIN
ALP(I)
CL(I)
cD(I)
cM(T)
CLT(I)
cor(1)
cLP(1)
cDP(1)
CMP(I)
CLTP(I)
CDTP(I)
RCLA(I)

DXAC
CROLL(I)

CDRT(I)

TABLE 4
Variables i{n Common Block NUCOUT

DESCRIPTION

ACp ta " Each Component Due to Damage
@i 1wBody or Surface No. I=1,7

K=Mode No, K=1,17
Indicates Symmetrical Damage if SYM (I,J)=1.0

I=Body or Surface No. I=1,7

K=Mode No. K=1,17

Tocalacnmin Due to Damage
Undamaged Afrcraft a I=1,21
Undamaged Aircraft Cp,
Undamaged Aircraft Cp
Undamaged Aircraft Cy
Undamaged Alrcraft Trimmed Cp
Undamaged Aircraft Trimmed Cp
Damaged Aircraft Cp

Damaged Aircraft Cp

Damaged Aircraft Cy

Damaged Aircraft Trimmed Cj,

Damaged Aircraft Trimmed Cp Y

Increment in C;  That Produces Rolling Moment,
Caused by:

I=1 Missing LE

I=2 Missing TE

I=3 Missing Left Wing Tip

I=4 Missing Right Wing Tip

I=5 Missing . Left H.T.

I=6 Missing Right H.T,

shift in Wing-Body A.C. (& X/C)

Rolling Moment Coefficient Caused by Asymmetric Wing
or Tail Damage. Corresponds to ALP(I), I=1,21,

Drag Due to Trimming Out the Rolling Moment, I=1,21,
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4.4  PROGRAM LISTING

A complete listing of the program is shown in this section.
The subprograms and subroutines appear in the order in which they
occur within the program.
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PUT=E14, TAPESTINPUT, TAFEF=CLIPLT,
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FUNCTION DUNT (XRAR)YROR )Y pY)FpNX)NY NYMARHLOYHLCY)
ODUPLE LAGRANGE IMTERPCLATICA
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o OO ONO

10

SURRQUTINE TUNTUXTAF)YPAF, ZPARSFBAR Xo Yo ZoFahXyNYsNTpRYMAXSNYVAX)
TRIPLE LINFAR INTEEPCLATCGHK

OFMENSICN X(1)pY(1),Z(1)sF(NXPAXSNYRAX,T),FT(25)

00 10 Jsl,N7

FT(I) = CULNT(XBAPSYRAR)X)YpF(1lslsI)sNXsKYphXMAX)2,2)

CALL LNTP(ZRAR,FRIR)ZFTHNZ,2)

RE TURN

END

130




 US—— - O e oy - e i A B

EVaYUIN)HRE(MN)HSALE) X UIN)Y

[

z

—

[ ol -
-~~~ - o~
- g ~
-l o >
- u Lol -
< = — a.
X V) — %4
(&) [ g > ~
— - & > — - - ¢
(7 — > -~ > ——
a u « w - o o< T
s b (8] o —~— NI et g
a w o | ol I ~ >4 -~ € ¢
- - - - e, <y, AL~ < <N
< K e~ o < - [l e Z. L 2w
v D we < R ~— X i~ . - —
«a O ~m -~ - w0 > o~ ~ - ~~« (38}
a. - - -— -4 O e~ - -y -~ ot —
X e A - - [} o e~ e -9 — - ——
- < L 4 - b4 N B > - e~ e L) o
al £ -~ ~ 1 b L w8 L2y ~ IS ememae e sy
a« e U Ao > —  oud - 5O - e - - — o) UWT e U L e
> 2 am~cu -~ ~ ] ~ e O o~ o~ I T L e P L Y= !
a O i~ ' > -—~ Lol [ ot ~ ~ -3 L A UINT AR RV,
»x Z - - -4 - - X -~ *® un a e~ O~ P MR S A @, UQ ¢ O

D= - - x - e g e - 2 0red <4 <o Lt ST AL Tt 2L .
-~ -4 aan - o~ = ~— X Lot ol el F e X E Ve Z2EUVIS XNuUa Vs A Joow
w o a - -~ = > ® L o~ —— . an MO, MM MM A NS Iy S
“© a » o < har R - e~ 4 - o O N=<< N N S M et @ e, BN e e g o
a. "o . [l ] -~ 4 I N e~ o+ _——Cy N, b emma (b e M DUV O e a )
[T I "7) — -~ =t N D e e~ —tom o f~-tu o o< XU T 0 UY UNT s [ b v [ V) S
- Ll Qe w X [ R T T B A = e ~ e~ t -~ R e | (St el e | (53 sl ] and aud

o o 2z 3 O N e LN Rt A ) @ G miNysman e LS VL VU U e NV )
-~ (&) - (-2 N o] o A enw X & A o= S atid UVINm VIt U VIR ~rd 3 et e W
2z 0oz =z (V.3 e N qaxn e\ Sefrmmtnr OO e Q WL~ P Drsr g g R e f % O e o o * e s oo
_ 0O L [ I e ¥} U Oy Rt OB RN LA Halts D ) e s o= @ U 8 e UM LW T TS, T
Po W o= e v AN N e B D) Csee X W X WX N Y ~D . < S LNV AINVLNI OIS (U U, T s VIO = e s U (N el v
- VI = - A L2X X & At Rt e~ D [ ] — -< a>r a. LN (U T ) " e “« ¥ ey HuennW N e unR
CQ - Z > a Oaw = Qs MM AT it 0N SOt Dt 222 2D Commmform oo o (o oo e oo o o o o [ PR
Gh U L X e L ertbA Y Xdsemomptrnrd ot odomrd At o ) A= Ol soarse X e e O = L (OGP OI T = et O U= N 63 DD et P (O -y
o - X 2D L) [ P-4 R el «F oo i X e N O~ X SIH <5 NS e Nt At P S e e e e s T e e e ~—
S o e 3 = U2l Cemt g U LU~ Ca 0~ ~O0 wi douC€aCwcalaNQulde el vQda el o w<tgay
U) e L3 W OO U, X~ O RO D RO OO 2 O VNIV C VTGNV LIOVI VIV I ¢ VU VIV ALV WV I

~4
() ™~ o « S uy oo [ ~ o o« - H
~—4 -4 -— —ted o o N o o o
~
-
[STEIS) () ©




-
- > -2
v [ -
—inw, o L)
2 e - -~
-G D - < <
Lo PR - X ~
~ D 2 L]
~ - - > o o
> —~ ) ~ Lonl < > Land
< UY e~ —t [+ % - -
x -l o~ - N | ol e = ()
> AT v O Ky - W - [TA
~ © s | - = =z
- E N~ g — - -—
Lo < ey D Ld z& =z - L
Lo~ A W e~ - - - bl >
- P — L, Opmal » > Za ~ -t ol
b -V z Viemd - xo o . ™
wvnr— QLo b s o -4 - CZ A - [+ - —
*® V) ——— S - -~ [¢7] 2. [-% ~ ~— ~
LR | =P~ | e X [&~3 P I T o o ] 7} [
PP R S - - — —Z - c. o (-9 <
Uy P P Uy - ~ >xO xoe.u - = > -, 2
P L R Y7 TV N T x ] - L PRV N N < - o~
N RN Rv.T - -~ X a -« Qe o - C 2 A .
) YD S e iy > [\ o= uwc — O d a [ ad [
b aaed] et - v - Ll MNLY e L s o o - L
Qe DX § T U VI~ - » -~ T Pt 2ty » -~ N “a O -
# O NN~ ) e -~ e~ Lon SEREANY [T el Y - >0
P LV S P - X - I~ —il v D - al e e e~ < - - (L - -
O Al Ot 2 e o~ w I~ RO T B S [ ] - X - [N -— ¥ ~% -
PV e pmareran | V. W e~ (X~ e 2LULLUOUIZ o~ T « e & e - —_ oL e~ <~ - - .
-] rerVirr—a ) a ™ @ ™ sl XORULD> Z~AZ S Q22 = D zZ — N e —_ 2D A mros -
U IR VNV NmZ R~ L - o w O ™ a Ot L'~ o~ uy - al D L3 aTDewaA  ed—d O
St P OAh MW ] WM A W 2 ad 0 — ® LW Ulafa (DT etrmemi o~ r 0 -4 T, -T2 Spe bt M) - ALV .
= D R R I T an ol 72 1 O O\ <3 =, 4t O CfCLEF:l\UA — » - Wt W —Ou) it e » o "
U= T L TP B e B ) +L1 w8 v (0] o ATt T MRt W+ Q™ al WO D= N U o~ ¥ nuX
L2 L ST D i AL Saatan Lan - S e L P L U g -t N nL o ® 0 D Nl - )~ vy o0 e o« s -
. WoNH K EN N <3 i ZI = WL Z =-LOLUCOHNO N DN P IS L T o PPigiet ol D=t a Dnsd -4 D e D LD
o s (75 o o e P s, oy, S CUHU N UVirt eI Iy b L LL NN T A BN 2RO e e — N HA N TDUONN I
O UM U SO U W= =B NI ) U [YV AV S AVEL NN BE N ol ol kb B o U - oy - -y
S St o S S e o 2 X ¥ L LO vAQCH <& [ ond t—tx, W z = [l P [t3 " I.Jsﬁvl = Dmmda DXL
AUl uwaaduan < <Ot Omaor—la—u w .aL\lu @l i G Gl L~ e O LT Gt Wl Ol < L)
VIV DV . AV NN vl v i CUivilenie QL. Vs L (O O O QLSOO X QL x nl.l.l.ﬁ Vot, WO V. DR O
< ~ @« o (& ] oo ] o OO (& BN & < o Lo
o~ o~ N o inl -t N Oy " O ~ L (o]
0 (\V] LACII \NT V) o
-
(&) LCOUOLLOLO

. v v o e i o e et o e e e




-
»
,,. a
- e~ b d
- - ~
20 - o o <
[- o 1] x X - -
—t—t - -t > -+
- -] 4
oo c - -
| o *r <+ | and < -
2O -
OOl o~ o~ o ~— U >
W ™ 4 L&) -4 =z
a & = [nd} -
P o T B - ~ -4
® owwr -~ — - e
OD-a <« o Zz0O ~C [}
- -—
® o™ - < ® - -
J aou -o o~ —
3 Wem2Zv) - s Zet - -
® ort Ml q * X~ Z3.7
a0 oo -+ ags e LS
't - Gt _— W e
=t —tner W [ ] - LR Tl I 10O

! aaqdI N IBLWW S ) *iTa0 0N O
s DO0L T X et

—— DIl L X OANZDOTZ
ﬂ @A ATINI- UL O aZ P O
Vit et A= B At AR
@ X NLLZr P - o O
U (D~ O O Cla Ue X e = (- Qe X O O 2
LR OE O X OT IO OML S

O oo oo S <
— NS 'L 97 ™~ a
- i L Lnd —t -t

e A

[ i

133




-
—
o
(&)
-
" W L d
Lol 3 = - ~- -
Al & WO - >,
Owdth 1O «
<L O [ *
LY ) - -
Uaa Ca (&) - -4
xals awN - [ ] - <
Cux X3 -~ - < aa
Qo k. L @& o Lod w
LY TRV W N ('3} [ ] -t (-9
- el G s~ -4 - [ 89 -
o Gy ~ [8) - [}
O fed qde (8] - -~ ] -
OO -k 1) - [3¢] Ll X
- Juco > > e~ %] a
arus O -~ [5F IR VY ) - —
-t -nat~ o [ S - £ -t -
O aw G~ < o [« IS I ] -
(Dmwd. i~ -t - -
DL p~—aaq - O MK * & w O —~L
“at. & VINVG - < -1 < o & N S
ax o LU R o~ - | Z -~ o <3
Ll ST 3557 ¥ B N vy N~ - -3 (A <1 o ul | ol &
(al®] a Al Aaawi i~ [Ze 1] - o~ X (o o vio
o alls X Reomg T (AR S LY (&) [ BN I ] -3 10 -
-~ allo aQL A Qe [ETRNNE 3 - - o~ w (& [
o aQiE > LIi~="2 ag -4 x + M~ > (V) -*
ClLU a IdTa Oa - - (&4 o <
xa = ALV - <L ~ -~ O -— - o N g
Qo A w2 X - o+ a > a < o [ &)
L - PEMTE S A YR & 4 7 e Nt N < o (& ] e
— O JDLNXL S oW NV - O e~ hd > <O
a LOGWV a Sk O |7 B ] o 1 -~ <
- eXaa eadd e ae O O «<an+x A <« =« . o * N o
- —~OLT BOXG w a = > o o~ [T - ™
c — > « T > > "~ [} wo D<i o o ¢ W —i
[ I 4 Neaaed al TN o < . o« ] -~ ~2O - rC w O
0O e~ Qe ~0. N (&) [«V I ] [N @ <« - O Uk To N (&)
a o T OOLLAT & ariy) N ~ - OGO I © o - Crad [ W o ac *
= - e~ LN w g -~ - U wrx<a Qs O 3 =< —-=0 - O -+
- OOk & aC O~k Qe -t - o X X -t i O - - aC o~ - W
[T S A JIVS VRIS SR N TR T, PR S ws e -— Qe & =Ow ——0 (o b3 [ &)
C O el aLuLOa i - o - % L ol e & e~ (3] oaa O X
-~ <O (997 1 >, o o~ (& —_ e L o #Oow I W C 4
(L —~ - ¥ > e kX W o) O—C oo~ =Y —_— # Ol
o W~ - I o= c O o =<emo (SR 4 L Lo ] L - Ao — 4+
O w =D Rt WX =~ O F o — > D e — ) L ow Lw L
- uw Do (818} - A < S [ DOULUN ox It ® L ol ol
[ S . W w > ) O LCECOD DSl TE Qw0 O ewu.ND QL I O 0
(TS I TUREPLR S e | (&) OO ~>xX r— . ® emr & X OO L e e o 0 ok ® ol =S . LO
< [ S]] Z - e @da - -0 O 2 LD O WA~ 1L (<] . W CO
[ B2 B S . OO A e O S "M L X~ 1% L2 T w o ws ¥ W
- w - = o . LJETREN ] 8 Lix¥n DHbwhakw D - T - uN
=2 Lz «C L] V) a2 Qe g —r- Z A~ Z X a w =z
o L Cuo > -3 (SR 17, P — C G - L= - O - w
o a XX — [ S &) . (5] g X ~ = =~ — . s - D
[ A o o D OO O~ e~ L3 o (= R < - @ ad O -t
2 O oo < QO ¢« e L UL OY Jodo 22 ULUTE CQUuuUouul O LY Cu 4 OO w2
[Z2 NS I SIS 18] w O R o Q0 OLR OGO 00 CORFRX—OL O 0D e = 00 aw
N NI DO~ —t ~—
<
0 o L
o (=4 =2
~ —~t N
[SYS ) L&) (8 ]8] o COW < (S © o [ NS J < (SN &) ©




[\Y
oy o=
o o=
- -~
w -
1= ~
o - [& B ] v
- o o P
- o~ - o~ (3
-~ 4 -~ Y
x ~ - - .
o ] Qo ~ o t e
-—— - P | W (O] - LA
- ™~ Ladnd] X e N O —~
(&) - —~Xx ~ vy v - L 4 -
- - Fr~ ) * w * e~ ES
o [ - - [ad o [ e w o~ O *
w Lol Land P~ 3] o . -~ - i -2
- w * g (31 - X -~ LS > VI + O~
o o 4c w ¥* [y, ~ o — o > e o~ Cw
Lo [ %] 2L 3 *® a2 ~— - ) 1 R N Ve -~ o~
(4] ] e~ vy 1~ ~ - - ] [ 8 4 N [ g
a b4 x ™~ 3~ - -— 7 L= | « o s~ & ~ )
o ~—t Vs [TRT4Y ~ pery s - . U™~ e pmomen Ps —-)
-~ () < e —_—C L - o =] WUy~ N s @ e
- [ d * + 4 - ~ - -« < <L = =V * [oL 14 V]
v (S L 3 - ti -~ ] * Hoa B2 e aloe N w viw
- (&) [ 3N} o L 4 reQ | o o (&) x X a O ULz ~ -
[-4 v . o tw [ 2= . —<-a t [7e BNV T V%] + -~
-< ~ 22 T -~ e~ o ~ '3 PR LR AL * O~ D~ O e
et -~ e -l [l -1 A * > > Ll - e (&) C -
- ("2} N -t ~ [SE RS * O -« s L3 > — L
(s 2574 o hat Uy © - * < DU e~ e~ wao G WL, e #™N ax
La Lt “wi - * * @ [ &) [= N SET4Y [ PN o*x. QOO a e C™~uaw ~ —ra
ao % *rt - (=] N e o r~ U <ca o# I axXw - + e L R ~—~
Qv + v * v Vi - -~y o o4 XD —w Lk Xk g — > raoll - ~0
Ld * o~ > X X ~—~ % O o <o < ~ o~ o~ o ~—O —avia O < o~
- L s o ~ N -*> - v o Oed SN G Ulesi™ — e o Smqerug L% — Ui
Land L1 -4 Q. - D [y DY N O L d N N XN 4 o~ O e -
< X~ [s el ~— e ¥ 4 o e v "o Ha 4C e O O~ eI X% S C aown 79}
] caeo " < - O (o] = CO O~n e} b L N Y T it 77 0N 2 B N R _— <~ o
[ -3 (&) e~  #* r~ o« —u e k. [SOY7, YOWLV/ - a oL 4« * —
[Ze T [t -~ ¢ 2 et e R O 2Qq 2O L R V) GmQrded c <«
- - - < O ~N NXE [ voe O I e Q0] = | < —urdey e C
o < aZ = -~ MO c - L= O < Qed V. U, (a3 2 N ST S S0
e AQ amd ™ - O - o~ N ™m L el X [OT R . L EVEE - S ol I N -0 —
o -1 o V> +O X QOO A Cw C O « = [ LA S Y « M
Q. ac o - - Der Xwd Dt O NN N T e~ O -_—iJ e~ & 2 & — A e~ ” s - .
v (g1 "4 [ &) C * X Ch Qe - g | < e~ ~— v o & et
- W 2 o + -+ oN FCco O -~ O o O +lu o o W O wHO Ixed — e
N O ™ aC . ¥+ ey N P=r§ —~— I . S Qe C e~ o~ [ - * e Ixraw Vi Lw
x © «a - U OCi= O XV oo oo RO . Exow O+ = + i A xn TN
W o - ok Sree L4 e N | O—ry F. 40N o ik~ - LN I e - N~ + e Cuvr e L 24 N
< v w a - O D DE N X e Ok o .~ ~eN DCvr e < e L - . DV ACH- = o OO
x M [ T I N | RO Nt oty o * e LI a0 Luis e DL - D oe e L7} — -
U L —d e ) ey @ -, 2. e X -2 - Wasd sp=— o 0 o L e ey O St @ P S-S [
ZzZ > o o« v O " eved 1 eritoSrI N B D 2 L —~ o Salo) e, " e —q @ - N~ O e QNN Y
- L N ™ o wt [ ) > . e CTO e e "oy L o B . w QO W o - o e - . o
= O .8 L N [\V] . e\ (s RO x. oy W DO K8 . w sam w o~
D O Z2 L a =] i = L OO - —al ¥ u w2 a a. w
o o o %] Co o ~N o~ NN ~O Oda ONO a a e ~ wv a. o
R o N ~NC b — (=] o N - - T a o~ Ve O - [%2] o [ - 5 -
a U A X [ 7. L - NS~ o et UM N G (D LG (e ) p- S Culb~ - > s @ -~ -q
D - g U foal o BOYEH W2 2FTF ZULULELEIW el COFactlee @l LYl o O =t X o u rie (WS- [oF]}
V) ad L O =y ORI BTttt b LNt e Lottt O (Dbt XM bt g D= o = NN [ I &) (&)
- -t - -t ) -ty
Y}
[S18 18} VOO O (&) [ 54 (& w (=) o e O




}

4+ RETAP/G4,0)
f
£
¢

SPLIN/SPEF
x
¥
\
1

*((ZMSTR/SPEER)##Z JCLAC
T
)
136

« 1,6/(57.2
ol ]
L = CLAR % XKT # YKF #*
F .
R 3
1
}
v

o
L
I
W
END

30 RETURN

10 CLAR
NTINUE
P
{
1659 FORMAT(10X®AER

¢
C
C
C
¢
C
C
C




-
- ~
- -— -
L “wh K3
- »~ - -
-~ - -~ &
a0 (] - o~ .
o~ - — LY - any - Py -
[\N],V] - & - L oo~ o -~ o3
(N~ 7 hd ¥ ey - -~ o~ L
-~ 0\ - -~ -t - hmvem wm W el - ™~ - . L3
0 e o~ [ aad LI N La1* ST TIES g VIR S 2N 3 8 -~ IS Y4 Y [\]) -
<= 2 Lo Ferararrr C oo - o aaae LN aaaafaa an - [« N o o
MM - [ >3 OO 2 L Red - . - (S 4
W e ~ - - el et G o~~~ - —~ - O a, Ld
- nu - - -« bl e P NI [ Ll Trrseomes e J$ (] - - -
—— @, AT AU e [ 9 X A -t X - ro— o o WMUMWY Wi - s e 4 3 - o~ ~
LA = T b L - ™~ o~ = a3 [AVIVOR TR @« - W ulu du - e L - O L)
Nrdawr =4 ~AMI0 G —aa “w nae L2 N e WD WL~ s A o a0 - [AVINNEN o - -
—eNF O A~ O (S L I N alad ~ L (T e e A DN DL NS L - ~ & e L g -
C~C L QT e ~u — e~ g~ O~ WL CriU TUL e S e e ars al) & a wsS . o~
C Ol gl ettt — A al U QA e m Crd-ade =< & SO0 S L o~ e - oy o
[30R W) YO TSV T of - LU/t~ o~ 3 [Svp- ol Y et e s O QOLINI O L s T T WYy aJ & -
-~ W ik L el S e L [ W] [ ] &) (&3 8 Il O et el alw Q- < <]l ard a o e [y RTaY - - .
B W A e A T UVeQ ~e = Nt [ S T T e T Tal e T AWIT P N FL gl 3L 4 Ty ) [ I T L g e
Eat L ST TVORE N g o W NVE I Mt mloU, g ® ™ o g wredy N O N e
O Ol e DS omar [and- TS BN & WL~ Cuy @ - -
O SN (s LUV LSS Y - U e~ LSS B SN T B S N S - " - a X xXx X O e - o~ - =
el n L W aliNf s -y —~ e~ A, e e~ o -~ (PSR SR TEN N .=t [+ SN % t=un
I~ (D (DT~ 2o & D PR TR Y e 2 SR N o bt IS Lol el et il l o SR el oo JNE o Lol o a e~ o o ® ~C
¢ Ol U Gl s~ w0 S S R A LAY S B Lo Ll 31 e D TS RV STVERN 2 T8 U100 YRR IVLEN & RERNY S 17S TN GV 1o Y « o a e DDA — uY * ey
U et e e DT O, i (P UL d = e e o s s b e s S St et o~ (O —~O e ® W aoe
t - Qo L ~Maw [ O PRSY FRETIR TR P 1 DTSR IS T oL T TN JARIVE Y5 SR P IR JTTRY ~aVraM N A O 3
- ape . h Al QA e > > COXNL XOMOMEL X ODX 20D ey A et s Uy o ¢ W —~ e
L~ el 1o~ IO s~ b X P MLAWLMI ETXROUW A «UAdUOIUWVI0 O O R A Lon 1AM 0. 0O . an L 1-¥]
PO DT U O a~— & D> 0 e A2 OCaafnii GO 000 <O <O O G e - e — o) T
P3N VLl i P TR - CEER ol Y& [ Wl e QLOLOL D B > <3 = co.ouw Ot o a Y. O e
Q=T Ld alurmul awx Lm0 e ~ O~ (%2} v [Z¢} v —- G O oatut & L [\V}
> s B Lo > = el U~ el el P aF o b o O CIdirmt N a ® a
'y Bl e & LU= e S S o X LI S SN N SN W S N N AN L SN SN S T Y - T~ e o e o aJ ~
A AL === > Ay} ar s> O & o alCibet: ad> -~ — —~ - o G D T - [\ 4 (38
- a2 (X R S ] o D>LiemrnU e)e MmO €61 (o gy S o e, o o s - - o~ oty < o~ e —{
—Aeanaal]D VD e MADU A Ll [aa L B X o A VTV PR bbbl ol WL DL O o Ealan X SR TN ) at\s & o o al. 2 o
e s o] Kt e e A R anr B B L e et o L L ML S s e e U U N et e e s oy D M o e L aa
— Ot U DT e UL S e o A D WE Y R (WO (U e e e () et (N DO s DG D) O 0Ogu Wit (M el LMC
—_Nrr e et (reteim O W G rtu AN LML L O ~riuMI U D et e s e 22 2 0L g nee D)
G IO Al O ~ T ot~ C2 MOCOUOITGaCir QM Qalet sl OO N~ < d< Qg MLUGD aaa < e
A >D. O Lo~ a2 0CEASNuXSY QUOUIALOR Ot Feae-E<OLCOXx aooGo Ll T e O a
Wrmd L bl e b At L=l Q. A NNNVI LA XA Deadlde R et Al il wa U L Ul e L= Oodadal V.Vivivi? oy e - oy o [ o N
W B FCICICU IO UL I D=0 NI X IC MAE X I XOOWOOULOQ CoOwCocu oLu sy ame, o fa) [N}
-~ ~ ~ ~ - -~ OQOrmuym o o
-4 0©N o~ ~ us coeo 006 Oaea oM
Cd Lo [ od [ and - DO D e ® o u) ®
< -< - < < OmsS 1 NO
[ o (=] (=} o -~ 0~ o) en
b4 > b 4 4 A —— o~
- - -— — -l - L -
~ a (2] (-9 as (8} a. e L L
<@ - ~ - ~ ~ = = s
o Vi o Ouvia *>
2 Z = < z » > (-9 -V
x O o Q =] [ <
[S R 5 a x 2. 2 - - e
[ - > . x 2 — — O
-t G L [} o [d - - -
o o o (¥ (%) P} o - uc
PO PN ARATA Tt AV A YR WO HOAUM UL PO TS D AN LD et —oNMg —euen —ey L]
(&) (& <« [ &) © Lo L= LU




T & . B

-a -

-6 aaa e a(UY e A A
DF OO T P
WL T UL U s T Ly e
- & & ® & O POpd © O 0 ® O~
a & =« -
aaaaad)a) al) a e ad
ST Y D0 OU Y NV e
M@ DL T LI W o
LR L I R P B I e
- - o« o e
WY @ AU & aR ey~
O T Lr Ol D
SN U T Ui~ @ o
® ® & & & g v & & & Ori~4
- - o

e57,2%,58)

.Sé:

- AUt @aan e au)al
O OOMNOVAELIT U 3 Ol
=t OMMILNIC. O STl @ e
L ] * ® @ S e @ GOy~ & & ¢ OSrdiry
- - -
aaaaaiifaaaaca
C AWOU Rt Ouim QR MuN
v TS oNdLw o o
- *® ® o ors 0 8 erird
aw - e - a
Uy ® o a6 & &yl aul & & & ally
PO L OL DT 1T (N O
TR WITU ST DS o e
*od) © & © © 0 O Sr4 ¢ O & i
o aawn - a
MY alWIUY & & & adt ALY G« oo
L NN D I L e T T e U U e
PPN U e UM e
® © © g & & 8 O Orq 0 O O 8 Py
- -
Naaaanaaa al e A
QMNP T N WD D
F L= NG AT e L= »
® O ® 00 0O 0 Oie s O 0 oy
LS - e - &
AUILT A AU ) ARl aUY A A an
U CAOONOA T ONX MOV
UV P U V= U T U U
® ® & 0 & 6 & O O SO O S0
- aa
L e e R e e e e XL A LY SN N
VOO U VT A Ut T~
FUurfCua LT (VT U~ O
® ® ® & % 5 O O O S 9o oo
- -
AaansaGaaaUtgauYARa

- - LYY
aalU) Ul & & a AUV o a
O MmN Lo ONIMOO
MU @ eullus o @ of. @
* ® O erd— ® @ o] oprd
. LNE N LI
Ur & & adled & & LI\ & aa &
ISMWIN O O NT O~
OO ¢ sdi= D & & ofuy
® ® 0 O,4rt @ O A~ O @

- ~ o a
e aay s a™Luya s
NOW IO WM Ow
AW e e TN U, e s
® @ o 94 & & Oririr @ o

L3 - aae
oaaadyy aa alNVN e o
PP T OO LIHVT DO
MU~ @ ey @ @ U -
® ® 6 Griry © & Sririre & & av L
- - a0
- eaal L aAnaananaf.g oo
Y DT L D ONLT INON e ity
NI & eMLU) & & ST ot a o
® 06 % Corire ® @ Simirird © ort AMNY

- - - - n -~ L0
a ey af=Pe o o aa A0 o al\'J o o
OF W DWND DU = (11T AN o, ey
NT DO @ e N0 ® oMU o o o
® 6 ® 8,4rq4 ® 0 9 Or~r4 8 Or1 o~

1.685240 /

- e aaa LY als/i~ur
AU & & AUV AN & o T 2 o
WAL I DT NN L O rt ot
A DW o ecunN=-U ¢ oM™ ori o o
® o ® orirt e 0 o orird ® ot L
- L SN aOLw
aaaaan)aeadlNUMNaaOM e e
Ui T D Lt Ot OO ot
LT VOO oMU & o ord & o
...‘.1....]1..1’:40
- - - al up-
QUL @& & Al ;aRNawT K ari\l * @
WLENVR O U OING 7 D ot
T LU oMUl © o o oy o
® ® 8 O Ot ® B O Oriri O Oy o T e
- - n - -« a e\ ~-

@O RUY aul AUl QLN AL S e @
OL AL C NNDP DO NL T O ettt

NIt DL U UV AN e D (DT O DT N DB erdriey
FDWSLNT ONL=C NI T O T LU (N U o oI ®n e
® ® 0@ 600 8 0 GO O P EE A TPO OO B ®S 0 ot~ o s aTUY

(& ]

aaaaasasanannnaq aful s T AN ST A 0o
QP OAT U I~ I~ O MM NN T NI OLONOL IO UV e
UMV LT N L D=L D P UV L UU L 1 =l oM @ U= 9c #* &

® e c ® 00 0o e o0 o

AT

NEOTNLC- LI OWwL Ol

'0(012)

-
')
O = - -
Of-a (© - ary
Cul) o O o ardlf\les
UL a0 MUITOLILIW
f QOO rtw D) o
WD 2O 2L ) L
al 10O o0} A
o ol 4 o | &)
Qeaa) eca | & w
(S L e L aw e
OWND) & M a DT O
eV Ml L=t DO
1O sINDON DL oy
CNOD DD e et O

~

«GO011,

eE72€7y 140472 /)
!>

10,0

L *e D}l et} L
O a1Oo 1 -
* o - o - e/
ONT &l U & alfNmO o
ODWw AN~ OGCOQO
LS P N o1 P Do TR TP, )
WO 2 DOUODCO ¢ *D
®o] § oo s 000} } o
X oo [ 3= I A | ]
C oo esoe LN - o
Pt o= & o @ Al @
— WDt (e~ I DO Y
AC A ®eDOD DD 2 LIDD
CITVILLCOOIVDOVIOMDD
) o @ o o @ oo o T 3
aetOal t i alll ot
[ (&) <
Naassoneacaanasanas

kkhkd
66813,
» 6.0,

MT LU oMU W @ o= s qaa | OO0 ODO0000LO0
® 6 0 0 Brq @0 0 0~ trd O AANIM=] ¢4 0 06 O © o O & O oW o e
- - - aa O T = eDOUNOVONIDOOWNC DO
- a e al & o afidrvrt a0 @ s 0 I
LS S
—
oI I I
- - L) ONI~- OO0 CC
- oF <Y« e &)
PPl NV
w
® & ©® 0 ort 0O 0 i & SNUVLYT @
—_
@
—<
wo
X2 200 QRN AN L LA 23K TRV e e eTe Loy TAST 1S 7o
-
-+
[S18)

- o
s
——
O o
® ©®pyq
[N R 15
- ey
U= .
[aV1481 g
Ol -
* ol
e
a“ng
LU A
[ (321 8
[ YTV SR N N 3
N eI O
L arTasls 4
—~ AU &
® arvuy & O
W AU DU e
FYTLTIC N NV e)
J{~F or~0O m™
* LT VU
Nty ® ™ o
as & e sud
" aaTUiul &
O wsa & suy
® O YT (VS
NI M echirr, 0
e )X o o
- aWrd o.3uN
WU & AT & o
e O, ANy
D MI~M-a, )
W ey
- e e eg e e
IS L TN R SR YT Y
LICIE NENE N NN
—C NN W
[VALTOS e T 2]
« a0 U=
—() o o6 0 o
® ey UNUW LI
o aaaan
T OO
LS NS URK o O o X
a oL uOmeNy

Ly L ¢

- * oM
al am -
*riT @ oo
O ey a ONg
ane® uUY aa
LI & & o~ utu)
[SaY 1tV o Y7o S - PR X 4]
e~ T uy e wWwm
* aJ - - - o
al\) e L # e e
UM O I~ NS &
[ a TAC RN - - Uy
~t a an -« Usa oD
SUNNIT L eUm e
BN ™~ =N e

MING * @ - ® amh
d e e aula AW T &
LI NE N TV UTS o} o e
aL I e UN O aas
era(f] & ¢ @ af\ere o
O e eultd & IV NuwuY
- AU Iy e ey,
NNUY @ ard (] o @
ety wdda et
" e eI e - e afy
Mo anis a6 U ag o
Laa T S SR SV L LRI 2
" e D) & af~ oy e
T AN . alt) a o

- [P A T\ SO N VIR 32X P
- Sr4 & au\ oC — n ey
» UV & ol Lt - o
- eUD KON aMmW a
” - e e FLY e * .U\
- et ea e rL e D eaulw
a TOW s e Uy e s e
N AT AN W aa
v AP oMY= WL wuNT
X . Sedim ool ® —ONOW
O, am oM a s = * o o
[ &) L] - sQUU e - e e a
= ad aw aiet oy T acs
- e Sr=uu g JYIW —tr=t- 0
GO aly o0y @& oy o °fr o
- - e q al o ® e oan
A aTe: N U\ & &0

]

-

ol el OO0 Al MILT o

N e el D e e
i - e o o) @ o\’ a2
Waeaaanala &N

® ® ® ¢ 00 e ] o0y @ ol eU oL *saT o
OCmMuiIr-uG N JCOr1T e o0y DU o
Y o anif~ o ax
~~ LA N NPT T SR S 4
wn . N e & a™ aT
LLO HOL DVt a0 aft) (N o @
. OO W atyv AN\ U ® aa
o~ b a Q0L W el e
=1 M= @ T W AlMAQ i
w Uoa® e en ™M euy
ac NN & N a e
- P £ <% O aur ac M- o3 «
[ od (O] ~OT I & R e
- —q . o run 0 .
(&) W e o [ Y N
~OI NI N - OPOI O
L

138




- as & - -
LY & alos W ~ 5
(.2 « atnf-nIng - e 0 o
~N et NN\ * @ L . G
s« - - NSt @ Srdpd o4 ~t N -~
* > [ g -« ® e W - e - - Lo} -
[ VY % - N NN SNAHANNE RN RO ~ ™ - ~ a NO
ar . W at. & 9 iV a a0 O O o a L o .0
g * p— a AW MOTT AT & adl o\ ® o I~ - (32} o
Ne & - WOV TT a atrm0 K ™~ Q I e [ 9 LY fand - -
- M oy WXL sWAUP-~ o~ N & ™~ L o N U D aa “ ~
~a ey aw QO 0% OV ririritN, ¢ o . €y o~ e OFT o O *O~ ~ “~ e~
el o WD QaACCH OITOCNNN & @ o4 aln - - «ato MC « oy . . al, MONNG o
NONS e N 0 ST e g 00 0 el A NN aly ~ T N DO~ N a0 U OITHYOo
al o sm ey OL aDLOUMmL: & arirt o a @ - e R & T e e M~ e aOrU A~
dovhus aa #N SLOW # 0N v W & ACI(DINHT - e aL o - ey * N *uy ~ald O = 00 00
™~ or~unn NN O oI ITMTTOTID 2O & ¢ i~ Aaaa oo MINA Lo UATA Bt o - MU *aTOVOOV &
om iUy & - o N & B O & a0 edes N Wil LUy at L LN § ey N W e o OWNULU & & oo
*+ ) oy & ad G =~ & slNNANII\J & © © o & - - PC %" g ol LN g ¢ 9 O Qe M=t & o O - ®al) O WM -
M at eNOO a TWLON aldd @ aLrde~usN N\t @ oo OW a MY a~ o aD -~ o aa) JTOOOCTINCON
AULN T GO o @ *alO o~ s & anNiCy o OQO o o sun * oI WY ¢ altfe O T o I oo s =
WO ot @ o art WUVOU ol PO e aliulM~ M~ Ore ar O~ ~ |} Mo Y IO UL e s e elua L
o o0 A W) & 6B s SOOI S e (Y . LY - e aT o T [PVIVERE Ny IV PR Y ) LTS Y o af~ aD UL ™~ .
o o SUNNNMNINT I~ At & « WL UC & a0, i L3 -~ Qrir4UY AU @ aadDa WY NOOWA LR N - IO O & e aaaT
Pur aS & NJ o= U CUNMNMING & © ¢ & o auy MU T e MM o Uy WD T U 1™~ amMm a aS eUNT 1w P o O
Pt 6T L1y @ @ M Wl e el ® erdene( U e ] ) (%)  CLUMD - L X S TC S S BN A YA RUPRN oy 2% U e MU DU S u Wi~ ot LI
OO e~ 4 aCr o Gl * aTJ * a e DO ® s el a NI AT O etV aQm e Mo AT URL . —NO
- ®aaw o\J a A s wal (NUD & a(LITU () Ny e — 3 ENG T T T VIR » R e NI O N esad UG wD ee 2 O
CIW D ® & als ® e 9 UIDWUVCIT I 0, o o =0 M) & ol o ND a D ® o= ot OO U WM AT OO & o - -
O NNAY WLy LdY &a S, & 0T TN IOy - e o OO & art ¢ ot [~ A SN eun @ O -« e O U Uy o & &Lt YN
- e ad) 0O LU o malutu o @ © & o @ ad o 2 o OIUN ad gy - o~ Ot I~ - 0 e e~ 0O L o - oM
LY e R o @ & W0 A & eNr~trart Y @ . AV eI & “m oard oG o af ® e (M aldwuQ QMU O DIY D e
afIMUL aft, ae *aDVU ek Lrted a al=~ MO * [« B« ] a e eFa AINOM e, T M il 0T @ O s @ o (P o0 o
A PO el o LYD & & oD O & aNIM LN .r— o & AWrdA4OTUIN & & 2tNOD 11 aad o~ I DI ODM= * e &L LY
O e & oL X ® oM RDIM=OOONNG MMM & ¢ (D &g o O e DT OO e WM O a T e 0o al al)) & alky & (32174
M aa o o~ O ODMIMP~ ol ® oLIUNYd @ oelrdt i o W N~ aart e 0D T @O M~~~ e aaulan ~AOMNTWU aa0u O o
. e LU & o o o SUMP O O L o AN ariert & a O - L d ® o oMY rard ¢ o0 NN ——T o AOOWAT (V) & O X MOU I D & cO
a0 NI r auird A QDU WO WW * e a afMIY L\ e ) o aQOIOOD - LD & e AT 00 TN e 00 awuS LU TO T -
3 A o= oW~ a AN DG O DWW et NSO (] & @ o o s ;W o Uy MWL TLOU o adi~- SO & &Y Y e e ad af~
T o m e S =4 aD ® 2D S0 W A o o\ - LI e PETS 1o Y adtCa D OMOMNNU OD—MN aal) ® o 0O ¢ s G o oo (o)
atJ el oax o e cameN a0 00 00 OO O WO & e oOLUM ® as, & o e sCOUNWS WPV OMNNDO al aid D o a ¢ LR o
NI LW attie—t MIUENCHO) & o) © SOIOirtrtrirmir<d 0¥ & AUNCNT e ¢ AJOUMDO ©Ft o0 6D o LT @ AU & Al O - D0 —
O DML o & ~T~[ aF a® ¢ sanaasn - o SRUOD I~ e ! oiC HO ® aariV UNTUL N -
™~ a suUa - L RS AT+ WV LIVET TP, oF o FY L P TN o, B oV #T4 4 - ern « ® o & 0o Q) *Cg oM & aa’ T e ea) o a0 OJ CUU O auy -y
oMM & o0y 0t ¢ aDOCITIOUC e a0 M- a DOOIrtriud LY 20U e O M &l —ON~ auY *0\JU @ & U e e —ey
aaolLa®eo ANDODDIIDOTIW WHE.MIT T oNl & '3 . D aDOW eh e e | | O DD aall o) e e C OO & D S e ("]
WU AU o aa~4 e e o o) 2 DINNN @ @ 2 8 & o~ ald * Daaan ouy ® eDANMTIO WA & 6 aDOJerilr~ = OO & e DO aadDO =3 ]
~TW ® eauy o al) e a o & ® o0 orfrurirtirt O\ o~ o WMANE, et Derd oD o) © MUWTUWI OO0 M o AL N el O - o
o oy & Al NI @ a() & At/ & % o o« e - o JNI~U e O uv el a FII-LIMU O o & T U AL J L G oM - a
- o eyl eQ -4 =G ATOM & AT NN et A aAaNDAROO0U BT alia O NOCMU NN e 200 COWC OC T o0
AL & o« a a0 0o UC0U U ULRNWOCWY O e {2 > oo o L Ly et OO AON T s & ® ® ® 0 00 0o 00 0o e o
4 ~0ULY Sulds &) COOULCIIOOINNMNMTMT T . o¥ SNOUDVLOYL VU WO ¢ FODONMNMHK ey aCOOUCACIOCIDO o0
: LR TE P NS ) e VLLVODICUD & e 0 00 00 (UT e LI I 2] ® e 08D NNOMM
aneN e o e O @ e ¢ 00 ¢ srdmirimmiri=t NI ~~ ~ OOl &N Jrt oM | @ o o™ -~ ~= ~~
QN Lu) S e—d ~ W N -0
slU *MUIUY & & -~ S o L S Ty YT T ITa Y — L R e S O ] . wn [~o)
- 0D e o) ay) oHmm —4 Lo Lo B ] | gt a. oM ~ oo
N a oaf~nO riried - a QA Z2med > - OO o - xad a. -
[ XX b S TSVIE Y o BR ZZr - D O ar el & [ W T O O o = v w wa & —
W MIMK Oedll rmirD < X E XM L>U w APl d O W O > >X>u w. > -
« o UMY & A X>UL o~ - o 2 2= 2K = DK e 2>
M ali aa ® & qf~ o ~
Ll L o Letrmd << «L < - - < < - -
oL NN o - - [ o [l [ aad | od [ gud [ and -
® ol o ® 0 oM < < < - -t < « <
[=1 o o o (=] o o o o
FUNG - O O PRT NI ST 3Ta W o s CREFT NT, IRC 4 7o W) —ey FANMT NSO N IO U O P AT ANOTEOMNC O - -t
(&) © © © [(S18 )




-t

-

- -t

[Ty oo
-5 O *a
4 Ow
[} oaw ©
- atTNY

O NO e
< L1 Y
a J af\] alog
- e e e
(R dR 2 X AT

O e e
o o~ - o
- QW -« 0O
~ —4 ® anuII @
NV T et

- ol 00 |
Y Uy o) o -
LY aae OO} LY 3]
. RITNM e
o aLUVOme

[\ - t wuf~ur @
« Qo al oD} -
* e N ej o 4
< 5 M) - e
- - et

- a § -G
us QO aulk. T e
(@ e e W el e
oo o Ny —

-o . -a
) et e I & sy o
a MmN a“rt. )W
—a®e OINNT(UD ®

TOAON 6 o o o}
o o — o] ¢4 -
O aan ) - aD
KIVUIUY & & & st ©

- e 2NV ON DUV

N adD ¢ eNHO * @ WY
(X&) N 0 803 a0

QO o aan
OO T

0

o e aa &
T UuNmMm et
il & P T
oo M o~ o
et a @ ort o
WL o ~
ae e T ean
FTW e T e
T AT O
-t o - LR .
L At AW O
- of=  uy o\
Y (N al)e s
N0 & o1 LUCN & &
Ut & ot oL &
. o e 4 e oF
el & aed -
aT ag L
o aT ol & NN o
R STAVIRYS T B T o L IV ]
IS 2 o i aly e ey
Ow @ & &L et rte
e e auy  Utes a«a
Ot Or~ e aula
-t o & aJu °
o art o ar » 2O
au ~a L —O
O *n LS N .
oy 4t o oy 4 ar—
i & arti™~ art o e
—rt e N “wa ol &
« e ou AN N
UV & & o4 oM oo o
r~ - [AVEE IR 3 IR A ]
Sdy (T & oy O
LTSN TES o5 VY ) - e -
ariG~ & oy amed o
Sedrmi © aO\N . e
o) e e AT D

" N e a e afilet WO

-

af~Ldrsroy o ard o a

O =l
LI Yol
oS
aaae

[TaYSal 3}
[\ IAR I N
NN oo
e o [y¥]
- e

o 8
COIN) & &
AL Wy
o armt
N e

« e
T3 Y7 -
et A
~AAO
® & 0 o

- aae
OCOOC
. o o @

LOOC

«aaa
s L, 0o
SO

NEGONOT & & o &l AaTINU 0T vt a3 oCHIy & = & o

(2% o e o s ONA O o0 o\ @ 8 o
o ArtOND oriy 0§ T ort —

Qo C o

N 0 A aNa - o

N B
aD o NO
aa sl e o

aaan

- e e e atul al\Wee alf™~ o ardrt~{re

OO0 COHON® (VO # NNONOO CUNK M=, o D etritadrd

] * o o0 e L'S] e ® 6 00 8 ol e33O & ® o s * 0o 0
OSNOOCOK @ st | DMOCrirt ¢ 8,4 o oD | 1 1 |
Ny v oy S
L >
a b > Q2
= o« D X g
o > g O O IO
OXami A - - X >0 0
> IO o X >u > u.
< -
- -
-t -
o (=]

NSO TrNMENG OO NI NG DO N

4,10144-5) DATCOM k¥

** FIGURE

¢
C

)

‘0-5) €

Uy 3455 4oy

)

-

-
« & KN
Doy
Mo
e @ o @
L L L B ]
o oaa -
[ I3, V] o -~
Trmo [ d - e
LI g O aCOO ~
rdrdedet G ® 6 saaanaa
aan e a D00 NMOO
T MM a O A aOmmitity
AT TN O af=NNU. @ ¢ 0 o o
o o o o a OO\
rledrirtO™rd ¢ o o & & & & &
LI N N o« VU~ OO
WKWDY & & & ettt
LIUAT (Nt T &' D00 © @ ¢ & =
e o o s aOuMMIMA,
i) Ol 0 0 8 8 anan
ananeqD DU Lo
Uomiuiuiuy D N NI L O
WY T T e e aldCI) @ o0 o @
N e e e aLCUNMNMT L
it ® Gt ® 6 O O Hm AN
oA e AN DO IANO0
NAIMU O e O o e e alTU O

W\T T TOIMT & ONDC, ¢ @0 0 o

L]
N

-
[T
N

~N

-
-t

-
-

-
(&)

<

-~

DaTA

® o e 0 0 e & * LUV
Ordrdrirdty sMOIOU & 6 aaa
aAan ALt e ® s LMDUWNMN
auWY N eur DC LINIT LWL
o rdriedt o © ™ a0 ¢ 50 s o
ANMIUMNIEIILD NIV
- ® e e sa e e TULULD A
et T IS ¢ & e T et QO
- -
UramaaanNiaOrioaana oee oo
MWUWIDW O ~LOD &
® e 0 0 0l ®a NI TLY A an
LDVIOC *sNOU & & surin N
-t o DD eI OUY
aaaa a0 aasan e o
OO X W DR DOt o - o
o s o e 00 0l) e s e s namMm

QOOOCOTHHCOVOUOD# LM
J e ® 0 @
~~ S~
~
> x
-2 [LN15} -
b rUird (&)
< —t ouwo o
>ru > o~
~ ~ ~
R
-
<
o

SO FIINN LTINS

o AT WOWU -

Cy €C.0y 90,0/
¢
7
2
Z

Iy ® o o0
R LTV RVETE o) ]
(B3N
(Y9 - e e
FOTACI L T S TIS )
- e o WA
O DC\w @0 oo
U =t L N

(&4
L 2B NN SN N
fo Tl g SISV A TR }
- e ® ® o 00
[ PX 3 ol AT PATE A VT VY
L ]
S eanaanaan
MO OUT N0
® ® a o & o ¢
oGm0
(=]
camanaaan
(IO 3 (Y ey
N e o 0o ¢ 0 oo
(AL FT A VoV N oV ]
-
D eaaaanaae
SN - OO
O e -

OO wwr-ichoun,
e ¢ o000 oo
QO D=0

-~

O TUCP-

75 /’

L R e R R )
DO MO a.
oMU MO U
. ® & 2 o @
a afNNEIMNM
e TN
N aeooaaan
Q ewn U urvu
e LU~ W
EYARR Y S R R AR
LSO LA VIASTA RIS TN TAT]
- o
O e aaman
e O M N
NP N TITAT g o8 LU 7

D e

O oM aT

o) aanaaad)ea w o sk~
M NN et & e e AUk

AC T =L L Uy

afy ©o © o0 0 o
*

a Uy DuNO

— 1
a af-a Mmemu

e ® ® ¢ 000

o

X
a O
acO
>
3
[T

DATA

U~ o

OO atuT o
O SLAICUNMMO/R (N ouy © @ &)
A o a0
N aanaasal U LONGBW
- e aorf-a e
a0 Wrtl aG OMC o ¢ oo
O~ oo 0o ol'0 Oaaaaaf
® St et CIOUMTL T L & AT Oy

B ¢ DT O T WL U
- aaaaad o0

N\ ®© o oo

AUy = S e w N e
QO MO~ OIT iM% DNCOOO DO
® e a® & o v o
O 1 N MW OO Od et rird

/

XANG

CATA

~
~ e

o

O™~
o

-
o
Pl

-HAIOT O R  ANOTONNON

140




~ “*
-~ - LY LA B X B 4 -
- '3} aaooe LR B L R 4 79
OO L4 LY (=1 T LR R E'R aus [
oo - - - ~ LIRICNE N LR X E N 2 ~ o~ (33
(o X =] ~ aecoe X OOw @ * ®exw el <
D et o] r~ - an'tn » « - e - -
- o <9 LN ] -~ o on o [\ UV st - - O Uy [ - ™~
[Te Y38 o aaria [T O af~ al\~ - W o o -» - L& RS AT Q.
oo™ Ody o | » [ 4 Ao~ m™M ©< L B IS - UV « - e o o ™~
oo " ord oM o e - 0D OOt o . oP-p- * - - O -~ O [V -
) of P I o eoa o ox o a0t - = - a - aa (- ¥] (]
“ o aff) aft; o al~ QU MmUY o & o . et @ ® - * - KO COSOWO o~ - B4
O w Q ®ur}) o Uy & Ol ANITIN & () a LARK NN »~ L = OTUV O Uy [} (3] [d
T ®] e auy L) N ot e QOO & * eyt - - ® s oo S OUaD Q. — o
LK) O aty o} (S 2N 4 e @ ° o W - et ”- - = OO ®® o000 M ~ -
['a N VYN LNE N oo 0 arfrirs [ =] [AVT-URN SN 4 - - "aNLO00D wu - ean [V I T2 TN
- aoafl o a LR 4 Lol 0o & v o UM o o *+ = x - -~ - -~ cimmen Q  eun
[T3Y" Y O Al e~ ™ LN OL ;e UNTIpd -4 uY & e e E 3 L 3 [+ TR T 9T - aaaa - [ V3T, A 2 O LI VT A
L oL oLy euy | - a L) emtraird T & o anu.,. »- <X > (S LAWAT L] AQL IO T aa s e s —m LI
dau afs et o a O oui O & o o LI LN 17NV L ”* ® oo @ MOV QI M NN wUD W [& 18]
LI ~ Niuy e ™o o am e NW Lo JRSVTHS TTAY w D DO e w -
« aaal o - o s o2 & & o -y L e e e -+ -* o W *e e ease - . e a S eaw
[TY¥74Y Codrir g = L @ S Mt ILIMNY O ~ o oaa « O (o] - ana [JEI SIS N ) AR o o T TS S V) LI TVENSY
O w o0 oru) o e N @ eI~ O e e O aurvv, 0 - -”* W UDODN > < e COMM = ot
0 - BN AP S N A aan Sdire 0ripq4 N o o X W * w ® 4 o ot~ —t e nm A anN e o e o n L o o
o o -« - «a D™ e ey Q=4 s ® @ L&) oaa e e -~ * ] ON e @ fob LoV Y Ve S 19 SN 9 et W -~ 0OV
- o a alsuy ad) e IO e e Aaffiur oyt WU n e o awn »* »* [¥9 D LN - - u\
OO D et LN O N ) ST &« oy WY & aluy -« - ~ - e O QN ™~ - a anan O T aa
~r~- e SLY) @ a ot & o ary Tt LD O A AU ENT - W e Lwan O - s oo 000 e (oMM e . o i~
oo - D - e 4 e a s, e elNNU & sOONU OCUCU - * - g G FOCILODTIO L D MMNBW W OIS
LN e erian Ui ®*a Wrillledrdt ¢ ¢ T & o0 0 ° 09 o x O e O~ OC ™ — e e oo u o e
[TLY74Y @ AU | 0D Bl UIY 0 ad) & St VIO e man -+ -* — e o \ anAaR A an ) e et W - aloC
am S ea] arteans MMM a6 e 6 avdHCOO *+ < [} “nardQO a DOWOLNU =« LW Cc oo
[Yoyres o o4 oa o) e sl ag et~ AUV U e e e o -« * N WD ~ 0N W =) WA *e o aan O o - a
o ° MNIT Grt o0, arit-Jdrt @ O Pt @ Srdet OGN Crartrmrm * X e saa L LCOCOIemNN OO IOuUVN Qv
- - a SI1myg e —ay - ord are— © o e e o eaanan - * ¢ Oy e o o0 Vet W un —
m e T2 anaal amaanaece AU @ arird Ao o el ~ < * — O ALLVDOVLW O aae®®e (x an e G
i o OCuI W & o | OLVINLO af- MU & a aur IO oY O -+ +* (V9 anne s O O g TN D L QU0 —
[ ¥ ® ® 0 Gy qUr e, ® v 0 @ T O OTOLD- ¢ 0 0 o «~ O T T e o Mmasaaa . [74) e
e NTir | o) ok Q" & et a0 DD of= o ® o q an e ”» ko LR 1 QOOANANIWUOT C OO Naaa v, O—~aae
e a ag avt an e — a4 ® & veird & B AULII T -~ - «- Ortoaa N [l RN INI T F15 Suy [ S AN TTS S T'P) ~ -t
urn am e i) aan oty & aunacid & CILINU O W« - * o f= Y\ V] AL DODC M s~ - aslus
NN O 4 & 6 0aDJTT o NN O & e U artrlem & @ 0 o »* O W (&) -« adwy O e e ® e r U SN CTes e O TN ee
oo ® 0@ aliv e sam o @ o> oried UV & o aa »* +* — Wi\ e e s POV - ® qrarteie . eCQ
L4 e e e ~OUOU el —ies e0 U Al e e o ~D0C * © = (8] ® I O O = OC a Ot
- et a} eI & AMaama e JTMmeeaJUnwWw - * < o et ] “naaaae O -n e a w -
o0 aas aflMeaaen—de O &l & o art DO @ 0 0 o “* WU * [T «aa U at N LG -« - auvOUIUY - - el
o o OO oUY & @ s O o & & o S U LUIVIY - ® 6 e aaaa +* 3 o e = O D0NY 2 OLCEOMNmODO v Omwud
——t O o LW ® 2o e e O e e e e (D artrtrmOMNU O * ¥* > QO W 2oLV OV e e ce o0 BRI
DOFP~M ) OO . o # & o (~= -+ - — ® oo o o et e e e s U OCHrrtdt O OO0
¢ -~ OCaAWi~rd ¢ ¢ o #* «a * — Uit D DV 200 v £
-~ ~ * P -t~ O~ DRSS W oSN -~ O~
2 _—~ * - * - - PA o« ™
[sY] - - + o LM [P S < X1
3N b a Cx »* < » - O X X am;mo O w o« m
[TV 4 - - I ot M >u. - * vy < Al 0O D UGm 1 < u.
>xao OECS P &) > 3¢ 3, « O 3 vy OO X O C Vo [ - 9
> »>-u M - - w X W (S5 R g of S o XU w o O
- -* [+ 4 uw -
L -y - * » I a < - [LOE VY £ =
3 - - r- rEwen 2 - [ - 2z - o
” -t - < *wwn R C < O « v < QO =
. o [ o * % ®w W [ i e o x O . o
, oo L aV L TCT A WaT o Te T N L [EVE oLt JT3Y S OUNNT D - Wy W g OO ~OIM U —OJr
H - * e
E Rk & & 3
*-w wwF
- % ot B ¥
(&1 5 © (%] QOLOA R T2 OO0OCLD VOO (818 (5] LOO (]

T e st

e e e .

L r———— i A i




aa
-~

- - .
LY Q ~ S~ -~ ~
(-5 [4¥] L N N N B W Y LYY - haa . ~
ag OO QIO T L L - OW QOMMm [TaYTa T WITEVVEN - a e e o~
(8] ~ e a NOTOWUROWOLOULNDO < N O (gl S TAITa )] T W 5
[ el ¢ QUUDIOUMIVOIMmO~D QT L P~ Dbt QO eart D
@ 1 O CLCOVOULIVIOVCD ™ BB A * e o~ [5 P 1B Feo LY O OO (5]
-4 Cii\ @ ® ¢ o ¢ 06 0 00 00 v2se O O WVODNOLD & ® 6o oo ODOTO N
] - SHOCODCOQOU S0DDCOUV ™ O NG s aaan (T [ I W ] ce oo o
Q. [\ Y -y U . ~“ONNC A vt} 1 OD0
~ ured s e s mac A anng I DM 0 e tamL U QO " aa e L.
L e o DIV OT 2O WOU OI D LY QOOMNIUIUY Qo a~ FITOUOw aaaaa Ld
a QO G AT e IISOUDIDINOumrLM X O aaaaar-®es ¢ ~ - e e LN N VESIWIIV N Ul at
o us b} AUOCIODLOA= D40 & LIS IS TS IS T & I [ 1] OOOIOLO Coly et D e -
M O [ [ TEISTA ST IS AL IS Fn i oY et AT T UL e aaam A aqaa®®oe oo WO OOD0 co OO O
— - - n CO ees0 30090000 e00 O aQCOLI0OHOMA dsus O COOL0C e e 0o o aaD0O D0 .
1t O W eLLLVUUODLIDVDLLUVLDL O e e e e e Al LN N NN L B B B ] N e s e e (%4
o~ 7~ “o QA W IOLVI RIS LIS S S NN tlwao
- o o camanannaqananann T ~ oaan N\ e e 237 T X', JYTWAVE Sy VT - aaann O
< O Cw ViU OWORC COCNQu o aLCOUW DD Z WLV Wit~ D O NNOwL W aaaan . >
~ e o) | Uy Wi g SrowmiQrtr i~ 6 LML e e awn = L1 PR PR 4 TN NP Y+ 3 ® Wiuw .UV LIRS BN SN <V1,V1 O w
. e [ aSOLOLOMMCAOr4INOUNO W 2D DOMIMA OWN ¢ ® e a0 ) m OO0 OO s L B~
an O P eLUULVUDVLITVIC I A QO e 8 00 0 aJrrm < s Tl O [ 2N Y S ) LIS S | - O
'S aaT L D ® e 600 00 0 0 e 00 0 QOO IO NONNn O - aena s aa aD e o o0 aOULWVODO X e
Vi 4h Ned 1 T aouLODOCO0VOW W L Aria oo aan ¢ 60 Q JTRudludidrirt = w el 1 3 3 ) [PV 20 B K 2N D
P~ T oo 1 -, V. M e QLN Ol L o SONIMmIWwW . * D . POV (] "
s e o O Q. e e a6t aaanaa e Gt & By ) 0 A aaw Qe OUOMNNN I ™ . Qe & A e aa (S N LY
w O ) N OO CTODAUN IAMAOL Dt . O alDOUO DO IV DV - e o 0o o0 wax 000 L4 30 G N PN N aly od
- U N esrmiQOwW OO0 UM o a e e 0 AUUVTI— U «aaVODVOOC L X 1T aY ol ad - e OO )
O aaaa AU ONCIVOM ITOTY O A sLOCDIITUANIN N iV asaasa 2 WOOUWOOO WO VO O 2
- COoOOC» e aDOUDVCLODUVULL DD = Wi ®sanmaNsoesee O e sunhlNehitlim U ¢ eOULUOOO T DV OO (v o
(VS ® O0\Jmdi @& L=t ® ¢ 06 ® o ® 000 00020 O ® aOLUVIA OULOUCL 2 O UIT e O~ ® o0 0 o O OOoCOoU - o~
W Ovee =~ ANOLOOCOULOOLOOVLCOL DU W OUi e aDriiv *aaaa [{YTa T Do s TA Y PRV [ I I A | L g ad V. K3
us OO e~ e X VSODIOLULIOO i aaveseoe ) an a | 1| ODw O - —
W aall ] cesannnanaanssanen O & e el A NODTOOUO W VO aanaa - . D W
LS B VL ¥ N OOWUDOTOEXDOIAIOL DN N TJTOCCODOLHTDC O Tsannane X * oo T O Ol & N4 O 2
* o aa AV A P La A e TE VI VE WY ] o2 s TN N o Saasaaa e s e s m HOUUNULDOGD A OWNVOINTINM OWNNN WDl e I
W OmOg W afNmONGNOM ITONOW D & OV CoICLODuuwo o OINC w O OO (e e s L & -~ o
= Ny o ALLODOVLOCL VIODVLLOLL w ® e 00 esamanm L aal YUIITIT LR 1S LT IPYN | aaD o o~
put o & & 0 I Y) ® ® P e s oo s et e e N QOC D IUULIZT DM L A ® ¢ ¢ o o0 * CuD e ess oo NCDDOOWV * a o
V) FTINOD O AUV D0OVUDLIVDDOUDIOO L N aaaaaarm—iiuie O ® ¢ DMDDOTO w o e IDOOVLD ® o o0 o 00 Ot
v, ®eel § v « < B DDLU L IO VI OQaaaaaa « Mt I CCl 1 COw — .
w CQrd (T8 O Mo AN RNNAN AR RNa O e e 00600 00 0 0.0 usi. e~ w2 - ald =
-3 L O ACULOUONODW OO OO U LLILVLVO L UL U & s DU W “«aat aaa “naenaaa (63
a. aaluy & AN CNNUHNE T O~ 2 aascanatsann ¥ OO LVLDOO WO OTOOQOCD OoOCTOCOOW e O
Ot AININ IN OLONMUT IS = COLDWCGOU IOV = e e 000 o 2 e o e o0 e IR 00 2
(-9 e o0 V) OC DLOVOLUTCODOC I O @0 00000 es0e  OCOOOUIDO =~ ODODOCO el Jelelol®la] [t
W O QOO b DU ® e 00000000 09000 W OLODOIIDOTSLLOLYD v ] v
Lo 11 W e I0D00VVODVCIVY > NN L Uy NSNS e~ S ]
172 T SN Z S w - - —
™ - v ™ (18 x o =
< X e T (o834 WL X ) [T ©
L W m I3 s w e @GDL OUe b < e <O W
— G - L O QO —ag o i O e —a- <a o
0 x a —_ O -y ~SE W WS r——
a ~N O ) »TO - o e - x>0 — OO QL WO -
[T o L &) © w (&)
1 = w - uw o W a w o« <t < w
[ e > - (VI [T [ LV | ot - (39
u <« a - u., = w < un < «t B I8
<@ C [ & I &) we o w O w O [} o us
—~omn HOAMTNLN OO A NN ~SOIMNTNNLCT-VT Vot O O P La i g oL o] M I N0 -4
(8154 OO (S 1514 VOO COO (& (8192 VOO




-~
«aaa
OO0
[ ol TATE 42 ]
OO~
DOLOO
> ® o o0

- aaaa
LIT L VECE 4
o QL LT e
-t
(=16 W rels ]
o @ o 0 @

[ I A

(&) -
o QUM~rre
— arveld~ U O
L 1 1 154
aDwl s
Q) e ® ® e e @
et s I IS
O e

aaan

aeaaaa
a oL Luias
LSOOG
o 2O D00
(=3 36 L7 PS8

> ® & oo
aal i
s <
o canaan
O DOONr~-

IO, O
a aNOIUO
NOUDCOWD
® e ® o 0 o

Qe § 0 4 1}

«a aaenaa
Quocvlue

e oo o000

OIS CCLUOO

s )

-~
anaa
FaUSTN sy B
Q) et
DO OO
COVOD
oo 090

1 1000

LERX XN
T -~
DO vy
e WO
VOOV
. ® ® o 0 o &
~i§ o0

-
.

O Ssaaae
o 9 drad
~N o e
SO0 OO
- e TrIw
UQO e e s e o
LIOU B N =1 I
(=)
aaaaaa
LYY Y L N TV
O 000 ot
cOLL

ha d
O
(3]
o
&
-
©
-
(o]
o~
o
[ ~
- (&
ao .
-~ —
- <
@ .
(=) [IVT ]
(W] & O
(4% ] [ 3
- peTV
- [
- <
TR -
ony w s
[& For) —
o -
L] -y
> . P AN
e [
- -
- o & )
ald =2
L ] (L]
[ 18] XL -
(416 W=
L —tad
ol (v
o~ 38 s 84
* o [ 7]
O~ QL
—t Ia
a [T g
(=18 ] b 4
(g o
S0 st}
] o
~~ -
e
Oh=
L -—
- Yot
<< Lo
ot
weo —x
(S 18
< [WTTY
[ [THT R
-t [t 5
< us
-
LOCLO

~
anaaa
S e TP V= }
[: TRV P Y
O W e Y
- ® o o0 O

" At HICTOO

b N W )
Uy Qo
Uy AONO
- L
e ® ® & & o o
o 01 = OO0
—o
o aaaan
“weoetNl WOVOD
Qourrt O~
® ortC OraAM~0
D> 6 & 000 0
—_,—_,OWDO
~ =
O Aaaaaaa
e sl VO
QOO% =~
O oruUdr-
- o- ® o o 00 0
K H T T [t T &)
LN 2
QOO & & oo 60 &
B WO O
o« ar MLt
NLOD U Cu &
* ® © ¢ & o v o

DO OOV

«-aaaaqaaae
OCLRLLOVWT
* & & & 9 0 4 o
DD rdrd edrdet oy

-

a.0<A

PANELS CN AERCCYNAMIC CFMTEF

L.E,

EFFECT CF MISSING

had

anaae
RU I JVATY o T}
CWUNCIN
Lalalalalyl
oo oo o0

[ To B0 1S 1%

aaaanaa
LA L el
-mU ANOO
P ondes Lk Dan Ioh |
® ® o o 9

LOLOO

aaaan
[LITAI EL TN

aaaan
- ag T ~ded
D= U N
» e VLCL
O o ¢ 0o 0 o
(IS TS
LYY
X LW A e )
® e DNV D
QULNMICINN
DOODw
- e e 000
NS OO DO
~ o
[er T2 T S N N AU
DOICC
as HLOOO
QOO DTT
® & o & o o O

G D200CC

e

e e
AaDICLIOD
UL ® o0 oo
e O
O«

O neaaa
a sudy 0D
WVNO0 OO
AT OUVDOO
o e o 0 o

a2
O
T e aanan
e MMM MM
SO WD

IO
- e e 0 e
NOC SO
* e
QO aaaan
SO
L
[sléelelple lald]

PANELS CN AFFCOYMANIC CENTER

EFFECT OF YISSING TJ.E.

~

L X Y
~reuesed
LM dWY
LI DO

e aaaan
S 3 AT s 4T TRV
GO0 I T
[SL B (LoD {2
e &6 & ¢ o
I I I |
el
e manaa
L B ot el DR V)
[ST3 XL AT R4 1)
ad J0VDO
O @e @ & » 6 @
L= 20 2 I B B |
Crot
- e aa
® aDON OO
NdTw T WL ITVTAN [N |
* eOLLDO
O~ o & o o0
L1t
o &
T aaaaan
o S irilNNTY
UV ety
— o QO
aae ov oo

VA= B R AR}
> o

M o oaasn

[ 1 SRS P
" aDODCO
LOCOLC OO

® e 0o 00 0o

oD ame aae
e Bd ML A T Y o ]
Ot N
aL LSOOV
(¥ * 0o o ® o
LK 3o hut Tov 2 IS ]
DO
o &g 0 a
aQULYT Uiy
WT O et
s OCLL OO
e ® e 0o e
(SR By |
- .
O aawan
LR b Qe
D OO0 WO
aeLCo
-mi) = s & & o
LU ST Do i B |
*\J

O - aaaa

-

002! (ely Ce€r Cofy 1,0 /)

!/ 0.0,

ETa1164

CaTA

143




0.012 /

14

{
!

Ca0GEy
/s
020/

¢
EFEECT CF HOULES IMN WINC CN LIFT-CUPVE ANC PCLAR SHAPE

O¢8

Vel 47, CoLE4
oCy =Cellby =G24y

04001y C40CZs
COMMON ELKOATS

; 6’ Cet
’

.
VA
o

Odbs Goby

/ 0.C08, C40C4,»
2

< G.cc
o =
vmor-u.

XECe
VORTEX LIFT INCREMENT FOF FISSING WING TIP (NUCDAY2)

CATA FGF ELEVCON CALCULATIONS

DATA

1
Baedaddtssannandddb Rt i it bt dd kb E bRkt bRk ko

-
~ -
o « aO
O e aQOW »
o) e ¢ ord
— st
—td -~
- - e Uy
VY I N N7 S V9% S S F)
NUNG L als @

-l o™ D e e e -

OO W

O m - e

a rtea e ennO

al a3 T~
|MuILNT e WJurT &
A UMD @ e o o
e o o
O DO - (9]

CoDD e

aur A 6 an

aAds A UL LT &
O OHNOUNI M T NN
> ® & 9o ® & (N o @

CCODOC L, «0V.

~t

LR T T T N N T
QSOOI IO

e o ® e 9o a0 o0 v

OLODOLDOCO0
i ~

(=]

x

'8

O T & O e

l»

CLOLIOOVOCOV

LN AP N NN N
SOU NC IV VAW D
O i tuwu. o vy
R ESEAY IRV IR Pl
LA NS T L6 LV RS Ll
4 ®© ® o ® 0 & 0 o s
-

D0V VO DOLD

«a & a & =
~ O O O O
€ e~ O ™~ O N
e N N W W
-~ O O 0 o o
- o o z e .
r o OO~ o~
L]
(&) - n & a8
@« O ur D D ou
o « Lo " O
* T A A ol U
O DOV OOULOWVO
-
™~
-
(]
-
N

-

.5)(.'

QOUY & & & oo, 000 n
a *LHVODV DIV
F OMEIOF VO UNNMO O
* F TN, TNT T T
O Al OI20C D
afd) ® ¢ & o 0 o0 ® o
OOV IOV
o

O *saaasannaansn
e LU I DOIDIDND
U ST T o CRE P Thul NN TIa N
o aNONO(HOIT NI NuY
DNUDHODODOLDIOD
- ® ® 0% 00004 0o

~HOCTLOO00DVO
-

) aaadaae anda
A TLOUQCD Uy DO
G el el ert oy *D
LS MOI OV IO
- O O O o O
. L3 - L3 .

WO O O o

OO U D PO ity

QN L T DN

-~

L SN

wOwo
ONNMO
[\ o T8 P
* ® o 8
——td—t

- eaa

[ LS 10

IS D ~
O e “anan

® ® a0 @ NOIOLLCT o
PP T Ra i SIS T.NY P N

ATLwIt-O . “Naanae

® MU Wl & DN T
O™ e o o 0

WD X e
—_ IO art o © 0 & 0w
W et

N e aaea s L]
ertu O
D TUrO

.

-
af\yur
O
LI

OO

LYY
[l VRN
—CuNy
oo e

DD

aae

- e e nad aCuary
aLF o SO
a MWD a0~ QN &
auY @ ® ® o) e e e o e LNWOLO
T e~ DDD MDD OVrtrd o o
c

O nnaw

aaaa acnasnaa

DN

AN OC S A LU M) o aluy
MU T TN DOTTLINTe! o 0 @
® ® & 5 0 ® O 0 opimard
e 80 08 s COCLIELLIDIOO
S DCOT

aew

anaans e AW

aaaanalDOTOCOYNTON0
SCHUUD @ @ 6 a0 000 0 a0
e e e e DOUCOLIVAOTNN

SCDO00
-~ ~ N
R usog
< Z e
-l X <t - .
[« VS o.c"x Q. Wl
Vid>-U. (777 JITS wvru
-1 <
- -
- <
(& o
MUY AT LI O

144




-
o
L N4
-y -
el
[aliilad SRlToF4
QN e O i~
DO - e Oy

O =l b N D

b=

" e
et <L g D
a0 r-0u
pa LW 'S S84 2
[ WORT 7 PRRVI P i |
=Uoaadae
— e N
S~
LLL &LZTL
OUCL. LD
T A G2 X
R X 2 XD 2ol
cocae oo
OC LOLLCO

4HDAMA) 4GHCHAN, 4HEND /

£+1 ) €C T0 70

S SN S

FEAD(E,1CCY) (FPRINT(I), T=1,50)

JaGTeG ) PRITEL652001) 1, KPRINTU(T)

5C

¥ (3) ) CC TO €0

VERLAY(4HOVLY,,1,2)

Y1

EV RLAY(GECVLY,1,3)
EC

20

EXIT
£
G
2

]
C

— ot -
-t - O
—_-d UL DEO
QQmUr oL
o .o

P~ g g,

C—~ -
O oo oo
CConmaatug
TE e s
Wi st 2 0
o~ ® 0o 0 © a0
N OUUVLD
Commi sy
CI*» @« @ © o 0o »
——L T Ll
ath XA s oL
.00 0 O
LI 3 S i SR P 3
oy —
At s it NP e o
wadu wuut
(X ra b= b e

~

e 1oANFJKPRINT(Z).EC.1) CALL XCCFY4(2)

IF (1J.CE
CALL EXIT
80 CONTINLE

53
P

(85

—

| d -
-V (&)
~— -t

o, E=3
* U LY
2.~
<< -~ -
o< N
coon [ ad
Cra - O
[+ 3a N [ 48
[~ &) L N~

-~ -

[$ ) - 0
Lasr=s a™~w
-2 [ 73 N ¥ )
< W
[ 9 A (W g
- o -— -
cc - - -
[ &) Wwve

- - g R
ous 6.0 =
[FUEVY — "
v S S
< w0 o
LA o

—t a0 O
> ©

G Il e X
—aQAuat < 8 O
a. OO O
Z e Lo~

(V2] ool SV AN Y ob)
LR A R UK X K NTH
- e e e ettt
ECC D 0 2, D = e
A U as
It neutiR &

A
- -
~ ALY
-~ —
e, [ L3
~ aD
O et ™= x %
— - %=
QDT -
Ldraq T DI
- PR
— o e ——
| o and e —r—
< a3 Q<1 <
Tt ™~ 2 x
LD ~ e
Ccco oc
[T P Tt .
—OIMnT
CSettuD —s
NEOD O
DOCGO O
Ll T 13N ] (V13

END

145




146

)

o~
—~— )
N~ T O
W e

QNS 1~

I STV R o

- L2 -4

< -~ D
- i M
e

Sowada -
Al
I X

7EROES CUT INFUT CCPMCN BLOCKS

a
=
-
W
7]

(]
[¢¥] Qo s ) [
L zCcoxr KO
-—t s Sy S S [ d w
- ~ [ =
D L L s Z z =
(S COLL O - &«
[vs T 2k A= D
Qu L o xx — rCs
= cwLLn O~C wX
wr LCLULY Cau aw

[ S18 ] = (&) [ &3




P — o —

- -
= 3 —
- <2
| oad @« o™
- [ (22N
© < D W~
u - L o~ oo
-“«@ - ~ Aoy Q.3
PA— —a =« v < N
« G Qo = & L Lol )
[T > W W L 1L
- X RN N = | - o c
< R ] - —— ol - e (*9]
- o - X > o~ -,
« P e~ LW b i, -
w e J A, o o « M LV ) —
S5l Wl AN VP e s TN O w
“avio. =< Pt D L Q M
- - WOILC U & -a -
azryv, e R SV e e aiad -« o
Q.- acu. - L [ R N (S NP w
- il m “ar— = asu i~ Lo | u
V) 20 Are e W L Y L atan | % And ad.-L . e O
-l aw QO adom G~ e —t a..s
L " A I N aF (N d i e - o alig <L Sy e~ -
—rN Al U XU~ U [ N R} X Vie o G e, s 2 S LS o i P o P S
- o el O o O PR X - ax O [V VEIVPT Y VT VN el YV FIV IV LV V)
L et O M DY - oo U N v Nz x xu O [ W i Y A5 S5T 400 SNV A VA S TR Y e ] ol
A = el & ~ oo L [ 3= O g a<a M ool L LULG
—ts0 P VI A~ (LY [WR T S A ~— < - —~ e~ Sttt o0 oG
AXmIad &AL s D GO LR Rt Lo - Uy Vi Vi 2uilel L2 sl
< Al Y ae &l O [’ - e QU - LV [ AP &
ALY Cr ADmLmO ) Lo S e = ey [+4 “~3 O [ o8 2 o) -
NG Ll it a i O (Ut o o — )t 22V e 20 wr J s < a a. L SN NS Y BN N NN N N
-0 . e~ 200 D Al ~ AL o O | g P [ SR WV L L Attty Attt od
L O AP AL~ L N~ R U4 3T T - et s w ~av' o - a "
QQLL = wrt sl [v3 - e =l al aaaa X T v > ~ . NN REN nennue
2 AQL b~ C anSr >0 = KT I 49 S N o~ ~a " —
ENE XSVETERLITONE TVPRFE QS NV PSP ueron vi 0o Zd n VvV a0~ L I T I e L Lt e
O vir-a Vil O >0 OC < O) 1} [Z 3~ N TN ] D LODI D LIS o -
e - ~N T e &l 1xr.L o v 1 Usma ST ATT al) O Ot e femaan aaasas
L 20U NO L ®a e - o~ o o O e WA lIY & a0D3 "uly e - - -— -
A (o & Lomrmm DD e ~ aen D <« 2Ot VviIORALSDLULU~rmt a oL M B TT ememmmamn L e O e (0
- == . UL U DO -t [ 3 ¥a1] [ JEIE ™ B « SPCA SN $ 9 —rll) wmb e (S Lol N e OO T LY af-A (et e
Ve ) S SOy o=t L O — J N — -t - awaen 6 AU\ - e r e s e A AR e aaaa
ol ,miuur Ml O Uil > Wit - s & U et e P L Vo e L o T L T
CROEXT 2 =0 2P edr /s AN X LTI~ 2 2 - X e AU CHME O i Lol O 2 s (e ar e o
[l O T I R VLS S T AVEUR VI TIE ¥ Y o 0,00 o VI anl ULl kX e G R U L Gl Lt e C e
D awLGLruavi>Eul.C'C -~ aaeals U H UL E OQQCIS>VOTAX U L2 ) OO0 o «LLCcCcCCalLr.ooc
QA ZaarcnurnZummd oo O J1CUN™ o = Ll oLl [3 3 S WY 2w OO Ol G A & Al
P-4 N QMO O v G ul o~ LV DO\ N s i NS N g N N e s
Lon Tl 4 ~ < & Zeaiix Crttemam A Gt
— (o o e i S8 A Palatat oo Lo T NN I AR Y te) oLl * e e ey, S T s g~ -
—_—~—- a - OMT O —_ e AT NSO e e D Opmemrttd T OO DU T Dt
~o = o | - — nal QOC IVVOCIL L . KLOT O COrtrdrmeartirteriamm e a0y
ax a4 « ~ ~ O QI DI IO e O e eOh T DI 0V0IDOTLOVDDND
i ) = X LD O NN L e @ w2 /D . VOISV OUNL A LI O
- -~ Q) - o - e N awman e LUy Ld CaDet™ ol oo & ¢ o & a6 a & &aaq
i x L I et ] a aa UWWDWOLOVNIUFFIrEZILe - LU e NDOVUD O OLLVCL OO0
o W L [V ol X O T Ot B e R TLIT IV D SPE, of L O U Vet o (L " et e et S S o St et S P ~
¥, 3 - =z [Sa) e G ATUSL LAUININT 3 et X Al &I L Y VETOR TN PUTRWR TS RS SYUISTOT LA T FTVS
e o [V I Y - . G (0D Pt e b bt e atas ae et e L0 o o o = Y e b e b e b e e
we O 2 2 - B O D e e L T W R ol b et St e S B et B (et B e et
> ox - o~ < LW YOO Ly s L ML Wi e Xy 0 70 b XYool
wva o O Qo [ U 4 VL S& 2333 38 Searie—ee Lanlond s W SRTe & Sic Wic MEF S O A JE JE_E K O 9% 4
et O o F WO~ 00O v M —t ~—t
< —gn ~
(=] D0 ©
4 Lenl onl ]
o [S RN & (XSS L) (&) [SCRN 1%
A——— T  — e g % s T T e T - -

S iac -

147

x 1, MP(NS

)¢

0 110

N




2 oL IR TArt, TN e TR T Sagas LT - I TS —
o TR K = s o s

-
- -
x ~ - o~
L ¢ r— — -
— ~ | G (62
w o o. - -
- - = - -l
-t vy w
- [ 8% -
(&) L] - -
Q - -~ ©
— — - — >
. — - b <
< ~ — >
> > o -«
- [-% . =® 4
o '3 > e | &)
(3 L] w <t
— - -
X O (e o e Cx OO O (3 - - L
-~ DIV bt D -<¥ -~ a. — -
O - QWIS VIV L) - — [+ 4
= -~ L L L Ll L Ll r -~ - ~— 43 (&) -t
V. X DM Anasaaad e . I L = 4 (&4 - [&] -
z D NIrdririirtes et eied el o [+ 3} (oo~ U (%4 [ - A > -
- —— V. <v) ~ o WL = - ol . 2 - -”< o
at M~ all -« ) - Ut w u - . - -3
* ) O e et an kNN E NN Ve Z - =Y - -l - —— - — - -
[T o] ~— - O o N L L iz — n - — - >
< > nz L] LI R T L TV Y T Lol o A - aaaa O - - ~ — - O <
[7 2 i « O [« T o Ordrird o4 o~ | nd VI = e~ > -t ™~ o~
g — > petrd b e Z O o el BN N L = -t c “ aw = Q - [%¢] —t - - o
w < » - acaaaanaaana - O (5} (9] — [ > R or - v Ve e~
Z Pl o Abm (Uom @ oo oo (X _——— e O o et [ 3 - [ . o~ —
[ d ] W e alLOITI UL O LN O O - o w o ~iG L o ded e L [ [ s a L]
w. o~ o - ew terteirted U W - wwne O < — P T} [ w0 -
- W bt i st AR A K AR ANN NS (V9] - Oomomen ) - a -t “« - v L — < O -
(=] - e R L T Y Gl el el e T ol ot e B I g w Crmtbmry =)o~ w Oa O S>>~ Ua =~ u 3C - -
[ L L L™ UL X (N e e e S e e et [} — o vt W == 0, x> e Do ae [ -
[ z < _2 e G WU OO R0 LS O - MNOUF e~ - O o olaeo U e~ — o -~
- a +<<dDd W LrDITSTDTIDOODIDTD 2 o O all bl U2 v: C2> L e el o LAV L e~ < O
[ ad ] [* 5 v Swr IOV IWWLIVIV VIV iV, N 2 (7] d UL T S SRS T § I Wt U e ZUrPIued viax X W e~ > ~
(L] & »n e ™ N Nl et S N W S St Sl St St St S - Z e -t Oy, S [*%] a W X Jde . L B x, Cet = ~n
. N D ST e -~ LX< 4 - - au LU ~u - o = S o~ O
- o v 2~ — e~ O = 4w -~ e~ a4 > emd rile et~ wv - .
o~ < G semem N &I GO Dt ML SV - o b= . ———m. D W e -a e~ 3 et e o e O M D e e e~ O
-4 o. IS 00 OINOIAINIGLEIT 00,00, T [& T ] .~ NN T ot > QO A~ T AT - O M~ unN
-« Z< COICRAND D 20C DIV IVUDOID W u - DIIOD DD G &0 W e D s DO C Ow D e
[ g D™ et CUNIOUNINOUCINININI IO ¢ O N OODDO NN - L I MmO w e OO Q O OO D
-~y M W rtrt (JBal O &aa S aaan g D = Cort e teteirm - av) o> Oore VI R B Y VU7 SURY N - W O N et
(A3 ] Daa WIUGWOUMLURVOUWLLULL < <4 D4 aaan O WD - B & Ll DO W 2 ENCE I N P N
L wv LIUNUANS @ L o o ot ot s ot e e S o nr v o v [ PP Y o b (21N ] —-TUY eI R LCN— X [P S I '3
[ L B e D™ MU L UL LU W DAL senwsrass M LR — P T S 7 Lo TN L Y L — XL
— o0 PR T L i o ot o ol ol ol il ol ol el ol e b OGSO - - il b= - C~rC -0
P -8 = A= Qe P e e S P e A, S <E . L < < W = Z - < -
uxa viuLLCudiLeQuasaal o axXa u CaLl vwww aC.oC U W wir vuunuvaua o wu. Cu-u w
-~ L 2ol Ul L T AT A SN S AT L ' X0 IILs0 -0 ax Ol O O iz
- -
[ 4] ~ ™~ — o~ 2 Wy & ™~
- («] (=] o o -t - o« — — - —
— - - 15 Q -t —t — - — — -
-t -t —4
(S 1W1S ) W VOO < (& [S18 1) OO L




L g
- [
[ [} %
> wr
t P8 -
. PY s
— x
} -
. - [ <2 ~
{ [ [ v
L, - - o~N -
ty > - >
i ”~ - " € P~
i < - -
- - (¢ 3 o [yt
— -+ w ol -
- - -
L ] [ w wy ”
Lad - 2 (354 r~
- - =z X -
[ - o (&) (2]
> - = ) - b <
- z o~ (4] - -
B — - — » v
Ll B o - s > < - x o~ Lol
- - + Q o ] | ol - P-4
+~n - -~ - — - < < v ® ee s w L ™ w
-~ x - - - < a w I TITw wou w - = O
e~ e ——_ O [ o vy I & ¥ wUIIT o~ 2. - w <
——L 3 b -~ 4+ ot oS -— = - B T S P R e - o - > - —
-y L] [ T, 2] L %] - - a < . x . < [ -
Bded & L TR -4 - ~ L R - * HwR® LA — LN -
< e~ Oa 0w = - — o [= I TaY - [t - -< (%4} (3} I
- L AR =L - Q - - <@ o g [ N w  Na -t
— - - - - - C ~— (%] G N O = v M~ Ja of N ad - [
2 O~ —~— (= u vio - -< e i s Ce au a v < > <
O O et (D o o XN - Ci I~ e «@an Uy WEeTre3 2 n < = - - b S
e~ sl [ * o X [ — | o - [ S 4 - 4 - - O~ v, ~qle < v > - - L =
™ e > MO L 2 < o o N -2 D e o e~ CPWD w e~ o [ I Y o
D QDomr o s b NI~ —et O Vi o~ avy < Z N alseuax i L s [N —— =~ [*8
atlu' [} ay - o) o~ w w - we —t o = SN e IA VY, TN e [« 18] -“
- e el Gt o~ EX of < un s '3 w - * u QWO = o= 0 st Mo
——— ) O et am (S o — - K & = NH NN P LW HNKR N IDNux D DO Gy L
Bl D LWIH el O . ™M™ = ¥ O < ~ . ) e e B, tmrteirt & arm—t
—— . O emvrar o) o w ~J uy ot ws - . oy - Lmus Y. VuuqQaTow «
[ IS N o TP P T o R i TP B TPR2S S Y [} [P S T VIVE R RV} w w = ol 2 e e~ - Dus o e el Q
«wQ al il a B<qW aJJO DOrtrte O DD -2 8 Z = T o~ N Or Nl ) s e st
WA» eNLAUND P L L~ NI Vi e T~Z < " D anL O W aD e Z& u.xL L nd ond ond ol oo ool ol g
et e st ot bt T e (N st et e e B S (LD (AN]SR Y e Tt AT Y VAT ) - O N el R QD XD et 2 e X e RIL-R-R-RLELE L -4
e (L (Dt e P e L B S T Y ol od [ P [N ] Dt e A DTSV SY T - el S - IS i P X
, <, < PP A o ¥F—Z <= <, o La - Q xru. L L — L [AY7 N FTHT G N )
3] Curuuy Cupg Cmao nuuaUt e O uwCOoOLCu v C A «a Clr “xu LG yaL e CO9un:C cLutLc o
i L vttt it (X =X O bat= =t 0= (x oG I Lo UG .20 (&3 O <« L. LOVI<s UL O VIG NG GO O O e tlu W el U,
p
) @O e A o o o o o LAV I BT ) g -
. —— [AYLN TV e o oo a O w 2D OO
el -t [ I ] LY o (LI 1} <, -5 DD ROLD
w — o —trte gt et
[STELS 51 (&) DO LUVU W (-1 3 &) [ VOV L

P e




—
[3V1. ¥ 3]

c

L L RS I

et

* uuw -

> LS NN - LY * -

L wowew - e e AW

() nen - e~ e~ uY o o U}

- ade 4 ay - .

L O L X7 T~ Cs

& .o < lS~w . —Z2 3.

L Bl P4 aua eauw ~ s < O
- E 3p* ) Caxt w L. Ve -
~ e WO [T VRuS I -« e Ul O [34)
N mER™ vy Nt VI owaw <

(o) o o - Vi ~H" (VRS o B N -
ol < X< o u.v, 00 2 A QO N w®

- LD urCc o2 ad X @& U et
-y cutunt CLr— HL O W e e

. o~ 8 e Al e W —ts Pkl - o
VIt MM —~U e o A - -~ e X oW e N e~
&~ > ® e 0o - P N ow | ol L o S~y
[FOITEREN S [ S LI L RV YRR TER PN Y o~ - COMOEMOMEMTMINHMA W« w o .
| aud ol mhrd e=f =i aOu Ll « L1 CN N OO, (N NN OO NI L) < ® e 0 0 0 0 ¢ 0O e e A u, g i
th & MU ol —u ) - 3 e ¢ 0o 00 ® 000 oo e NG SES IS TS TS FWRS TWTIY o I o TTRY (29 PO T S
2. “« anaa 0 Ol e [l TeIOTS Folul® Ll to 1S fo ) HNedrtrtmtrdrtetrdeir{rt < o I et
- s * " owwrw Ww .l el et ettt ed r i [ YT S UM PRy PV IR VL TR SIS A S 9 5 - = O~ —t
@ L WA U wuut ol L e 2t et i A il Ao el el et DB L Y © S oo - - -
< o - [l el aad et ol el Tt el el | = "D et e
oo [Ve} LU e A s ananasana GCaaaaaasacaa GU W VDI R

(SR O 1 55 e | - Gl A AT RERRRETNN EE R R R A R R R K A A S 3 O b= LU (=~
—ix QAU O —e  d A e AW _™
D A roLow Wounosr— & A NN HERNU NN CRCIR T S B IR TR N B O adax SN
a# oOxXr~IH<a [» R7 LT RN R 18 [ A ) [+ O o ok~
P4 ww N QLAA LA w P Q (PN Y% [SNTY 3 a o ~la
e asaaa ——r— [ < - [ S % (LR - e uwuCw

I A RIRIA BB RV et »~ uws — —X 32 [&] CRD m S
FD O OUSNSNNNcI Zu - < 2 —~ ] & = - QL. N ar) [Ua]
woes NN e cliocoux als W L=< ool -~ = [k ] L & PO =
- aAaaaaasaanar—ramZUean Wi~ Fmed o~ [ s VY YLt ol — a™~ g JOW
L & 04U EAwviv.uitw.das oA ge Cu O AvwowwaatlLlan «=«ax* =y Uemw)
[ R L Lan Lan L PAPUPIRE 3 Sy V0% 4 Aol W<ty ™ =Wl OO <y O e P4
x = Wit ) L & o~ Whs urkd QAL wHE LLuoaL ™ o el att e ORI
a PN NY NN R NE SN S R R PR T 3 OX T e oQau<uo ~UX LY GO u CI O niGw = oaOr

PR RN R R IR R danlanl oo TVR LS VRN | e & S L/ PH 200 5y - = eruXx W Wi o @ *1 oSG o
- " Wl NN NN NSO wi & aChOr LWL W XiEa Q) e L adadee L0 al, ot U

L] ARREKRAQR 2 C— e U, CULE—L—Co < (&) U LSO an ol
- V. [+ BN L awrm uwzbate s ST sunlir—a l | 1l * aa-T0O o e el
PN 7, R | ALl wr aa e o aa Pt AN et LT Wee, O LD OUI = s S A =1 D QU w ) sl e O NN o W

LS TA RPN g g NP4 N eaatalalel

~l) aX>wvio XS DOC 20
[N ke P Wl L T P L

LPAIT R & & R & B B 4

ik caansaansqanaa
L a0 2O I om 2L ICICNINN
Ll T T TN TTRIVE R SR PRYTETTS B
o U (L, e et St s et
- e ———-
< Q<alt A~ - <
- >.2 a 2.3 & - . X
(74 [P Le o A7) “ v
< [ 37 Y Y Gt W e o
(1% [P N T P P TS [TE P I
o ~oam —oe
- [GNT o SEX JTRRT I g [aVISaL o
D DOOCO nCce
(8] VOLOODVLO LD
o NN o TTy

2
[9VA ¥
L
~a.
~vi
~e
~ o
—~— P
Uy

QOOIIFFQFA

C

DR R RRAR AT
N aasaaqgaaasaaaas
L & B WS B W atate)
R A T NT A WE T RTANTON TN Fa¥ T3 W1y SELN]
N R L L LN Y
e N e N
-~

st s ot Ve e G N Vst Saast? gt WP st St
e o o b e o b 1 o e e o
<WAqQAUoAQa-<dgud<ad
b -3 - S-S Al T BN TN
FRVE /S W, QU N 7Y P JSR VAT VS
c-oLLouLrococecoa
[P SSE TR UV VIR T U TR VR BEY VAP U e o Y

U O edNIMIT UL T U Ot
Srdrtrd mdemd = v et A A O
S DOOLIDLDILOOCOO
(33 S UL SN [ANY SR o N T A NTA N TR [a V0N |

o

ik il S0

jidalai ittt

NAE R R AT N
e T NN
TN D M I AL
LGN UYL ST T BN T NT AN RT N T b
L e T e e e T e e e e R T
B e e
~it~

S e St s st St
o= o b e e b e e e 8 e b
quuaieqadacta
FA AT A LIl
g e G OrOr Y e e
ceoLiicwi . CC.CCu
Ludluluuenuduu

M T UVON O T U~
ALATNI NI NN - OO T
LIOOVIVOVOVOVOIO
XS T\ T PY PTN T NI NT\NToX EN

C

DU H U e

.t ) ALK UKL
WS & g A

2040 FOFMATH
r
0

< -

o e

END




- -
| -
- s
- - @ by
- e [V vy - - - ~
o u. R D O~ Z —
U 4 w ~O O e - x
a « - ~ an -t a. <
-~ [® 3N - — o | (9] [}
« & o Cem~ ~ & wY - - —
A el ol ® B TS T 72 B & P - al. aviivy -+
G X D etNat O — w > own -
QO w O Qeerses W -t o wac ~
— O e COX > o~ U -
- X M~ a0y S M Vit >
e - 2 e & e <10 ) b
[¥9) “a L a0 U ~o an L= (o]
X O o e~ D WD >l SNl -
[P A% SN ZRN TH e of S TIR A J o) G el = ad +
arwy AN ey Koo Cr—rmr-¢: — Land
Q.. - -~ % Qe & bl o avy '
A & e~ ar e - M Ut d el 2 bt
UV, alY P ol @ el o | OGO =
OO~ VU Ciam ~ O - rtet« L -
alte € W A NN UM aD) - o & s (& ] [
e e A At Ny, Uk aw o -t — Lend
- L S W R i anl Tt L Sy ] [ QO Y SR VP L PR 7P -+ -+ .
DA N e e T couwi-a la Leal -— (o=
alo Vi al\d aC ~ - U O & Vet - ~r o
OGOl XU . el o~ wilolr LOX X ~ -~ &
Ax = alt.r (L CimD a e e’ »* -~ - - 2 x>
Z e~ dl.a ad aLOAT >l AL =L +* - ~ o < ~
asslD QoL mNULO e O ol arv D) e * O - - [ond o o~ -
VILD L O aXuviy UCirt s Crtenrm s e * - - - Lo e
—_Nd e~ XN e R L —~ e>A e * — o] — o hd o
X o afar s AL~ uy L NOTYL s a3 L +* Hao — - [ ) "
< Q) ~ = (g~ aN~—C) ~-D. £ 28D -* 1 3 - n -+ (32} >
— < Al Cl AU -0 ~ert L | o * [t ol ) ~n > - —
o A LS PV X LN O N aad an > - [ aad " o am (321 -
(&) CRUIrGUmAQZ>»D Lo Q> U o v z vy w w - a <o LR Wl - - vy
- e~ n GO - s XTC e NV a N e - w o wh- o > —
w ZaIx a >Oaaam~ a ~ GCOWL o WU + u < < — - =0 (= w ~— -~
a LUiete o & Zrmemem D O L Il LW — e~ ~2 - ~— w.  +r- N xe uN - >
LY il & OOV elmD -~ Lo T4l O s - ] 3 2 e~ ne [ -
w V axY i alNO, iy W & aCUVDV.CLO 9 Z u~w -0 -— < -« O o o
o > Ll ekt Iderru e g e LVl LT < Cw u — (a9 &~ > x Crou~—
< CAWEXR DI RTF = LG ad) ek oD o 22 X L I ~ - - > = Pt b ey 3 X G
[ TSR Ny AR b ¥ T A Hiian | WP VL LN | - a0 o 2 - a - x e E e o
v. O uwlCauQr3I>iuDIHCC = —wcdeanl - 4 a o U o < — [y D AEC QAT E & e
[73 Z2.QFQIVUR LU LU Q. ~Lo O C—~ [ W mem L S oSS S x W
o ~ L2210 X w u LY 7 - — o +O WL LL YL
- ~ P X B Y B | > QO (o . — o~ o~ @ e~ S el x
uws - —- S aaan a o - O ~0 ——od 3 O e OO~ o~
a - _ > > u . E W~ O [ ] -_—0 O Q  ~w De~ - ettty 0N
< o- b4 —_C ALy L ma - T O @O aD O 2 PG E et R O WO
L 4 - Cromto — PR C wo wo - D% Q2 W U NT UL D O
- (o @ LU avX ) av -0 U= L] A @ OV afl i~ © & 0 o & & orvriT e
a- ~ ~ LI w3 L uN Bt en e Wrt U DWW U = WT 2 OCURUOUC e e
—~ SOOI IO * e L —_—) e o~ O RO o <QUALDLW Gl td WX X N Y
(") < 2 Vi eteted et + U OraZuy D Z A NIC D0 © e e s 0 0 e D
(4 o C) = v +* — Oertrtomr e rilibd ] NL e (L XX X XXX X R BN
- 2 E o < Oy * Ow -G OO R U e b (O e v e e e e e [N X7 o
- x X 2 [ | * «<a =g R PR S - RS N - <
- C [v8) —— <X Qv * j Ry L8 oW CCCuo Lo pui cu Q—Cﬂhﬂ.FFF;—kFrl/.pnF
[ [ L5 R SN o =< Z * oxXx LSO OB S0,20 W v 0 Cremtrttmtm s b 3y X 3 G X
-~ ONNTOTUNOVNA O N —OUM O
QD [&4
o —
-t o~
VeoL W W < CUVOC O VLW Lo

et e e P e = = < S = e v———




-
%
—
~
kN
-
[
-
+ (2]
Land [ 4
'3} [3¥]
=4 [ ad
Anad (S %)
X X
s -
-— (4] — P S gy P S Sy o o
4] - [23 RIS 3T o <
[ + = ety —4 - -~
i - [74) s Vs S S N Sl [ =
H a. - < (g UL U S uw. ™~ ~
1 L — XLl -
4 . ~ — et b (&) oy - o
- 2. -~ o Barxtle w - - v w X
-~ < a [ARY ST AN BV 5 2 L4 - [+ 2 -
(&Y - e - LN NN -~ WV > W Vit
[] - ¥ vy e o~ o o s (=] [eT) ~ - o«
m - - -~ oz LD N D~ U D= [3UN ] ho o - W ) e~
' [ - -~ o - O\ D et (&} (8] « 2 0Ny
- [ - B e e e e e s G -< QA L
- — w ot w el IN L UROT ST U LY any = - a x
o -~ [&f] At L e S L an N e ~ <) Qe
L . > e~ NHE K e -~ 2 ~ o anve
- — D (&) — — < JO R A we O | oud - “< s R
. - on s [¢ SN - el T T T Toi o THRY S WY ) —e o - Z [y s Q.
) - -y o -~ L ] o —— g Wy qQe<{a (L < (L] o~ N
~— (7 S S o O~ S o~ v, aaaasananan [S R N w<aqq< a2 - - en W Ta
c -9 -0 sl ww —e~ T we c Pl atataa Yol S Y 4 BN 50 o - > X U e —
o W o~ - - ann I3 a D (8] [ od [ TCNTLTIN UL RVOTS ) =y . AR - r~ < annn
a = e = [ 3 ++C -0 € e e S - W o — - O =
[= 1w e w0 (&) o - o |18 [ Y L U2 ISR UTUTOUL oy \WE b o ] o (%] [11] < e
-~ 2 U > O [ a QU =T oLl LU0 W ¥ N < «w C*w
- < - 9 2 o aa&xQCs b e« L O WLt ¢ e e T -« o aa - - O W~
G F G 2l M AGGaried v Ve U baZldmnlaadl a0 L Y N T -< > [T a a.
- Q o D DT o« D G rtrtttpm e S OCCC LI o o - B x ~ - aw
a r 0 AL rtLac? WX N w U es.rad LA on it [°4 - U v e
—~— e~ - e % O owc.CccC Cousus tas -~ LC C. = — Ore
[ e ik Eatend - © L e - e L e QLU S w - a)emT & M
- Y ememr( e o L VI Cr e emomemenmmamo oot T N e OO (] PN o] w - w
- B T T et Tan UL PR Y - e L Pen D OUMIOM O =G - e o~ Ky a~ x - a
(=] 3. O N R NI VKN O A N NONNAIO DO et D Sl ¥ & 1 D O Igrte U N
o A GOSN WY amtrirtteme— t 1o 2 O <3 NUD LDV DIV IOV~ e oh A et o et — N0
3] 0 VUV IX ~ ® o ® o v o O ™ A e D OO I X vt e % TUu<oOT DO - -
ati s e amuT JUGULOLOXY & aunu X rdrtrtet & & a G a oo e 22U/ LI NI L e Tl AR AW (VTN ) Lo -~
WD W WO L & qQuauluusisu s~ a LI O < eaaallOOOUL DLL——DIr~ 8- « o ead N ot s o Vi
—ld QO Sl A2UN (e e e wQOUY Y E 2 L sl OUNVD N e e S e S S A2 D bt o P et 2 [ et el ol oo ok ool P
Uobtn Ul L@ X N XX W W LLT = Wb 4 (ot s e to L U e, 1 (L) E Onrorrnrrme QeaKuadq —_ -
[l el B TS S R L d AN s [t YL PR o ol VoS G Y ant ety od o S ol ol ool ool st il = L.C (ol - w2 E - 2 X
—_eZ X e L T I s R R e L i o el ol al <z CAQC Sl G O ax e
OGEC & wo Ae WOl el el T L) = U UGG Ero ot L «auCaavivC [oal] 31 G oy 497 S &) a Co
BUU U At b X AL 300 2 O GG X asasadmmemO0 AOOLLOU wutbuuuu [ SR SOy
o —
o0 uy oo o AT WO I~ ~0y
[\ [\ ru- (T2} o (&) TONDCDLO o0
ooy o~ [3¥1 4V [N 0 « OLODCDVO (18]
o @ et oed s et =t o
< Lo [ &) OO oo LLLO [STS1S 18]

o g Tl 3t =




'S
*
)
L)
- —
~ (34
-~ P4
- —-
ae - a =X
-~ - Ty & A & e o
) hr T3] L N X X E o3
- a - o AM W LY WY WY Wy
» N —e V.® & a a4 a o
- e U M M) M M
b (79 [PS15 4 . L) - L] .
“2a pS y | —_- U & W w W
- v. Uw W oL W W
ol ) v~ 2 - - - LY -
-~ - - - -« - » »
l u aa (g™~ ] “ [ ] » »
Lo v~
Uat™  xuySa L e T
Leae waea = L T O ™ WN
LIE N ok K 3 g+ ) — o~ o~
LLN o BEVET\ Pl L PO A o o
v 2 < O ¢ v oo o
wen 28 NA L L L kL £ L
w [’ % 0 = — e et —
Pt Qe ()™ E 4 3 3 - x
Wee aQavtez e L O O O —~—
E N Y LN o P Tt * # ®* ® M
CHMmURMVILIM e & A4 a « <o
O L Yu LGl & 824 DX X X X wo

e W O B are (Y LY e YL e Ll L
G R OLw # L Sl & A alf) AT M

AN QOuU G (N o) ofF) o) o(fs o oy &
w <O L & S ol oW oL ol

U Ul 8O AR LT U XL UL WL
-< [¥9) A Al ;. o Sl . oW 8
T QO alr aw S SN aR

QPRI AT AL R U NN UR N~
Lo aamMiit & a2~ N » [} “ L] N0
MM AU ICH i srdrmd o e e e e
P AWM U e e e <o L om e o (1 e
Cra ar i, & adh (0 N rmt(Mertad mtN 4 —C &
ek axnn el T N N s N o St St s Nt o
Lt aril™ et GO0 COOE C O r
"o PR S Lallil £ ke s L >
B BB ULE B TOC it e e e L2
- e 15V [SVE R e PR Wic TR I S N L
Pl l S T o) a OCOOCOLOLLD
Wiw » aft f A SR RN Ew TR Na

COMTIMULE PFCBLEMX)

eXs 2410)
A

N o av a Wi - - LY - a < ard™X (3

L LS T T T U SR N S S NTAN b N B AP Yt 2

~ere oM a WY WY N Ny Y O 2O

St v e e e e e e e e g &

——r 4 ~ A — — L4 LS o

- —— - — = = = = -

< < < < a < «© «a <« «_wa<ca<

2 p -3 x 3 X X 2 2

o o [+ 3 O o x O A o X (=]

) (S o] [ B G AVRE SR SR vAL ) o wil z

w wu. w “U W B U U Lukau w
—0 O N e et e e —tum

(1] Uy 0 ~ @ WD e NN OO0

o OO (o] © D O M~ o ~AHONDAHN

Q (S 16 ] [&] O O O O OV LOLUL.IW

. 00 ™ LTI s T S o S PR ) T B SR TET AR Y

© ()
" i o ik . i sl _

153




-~a.
L3} bg

L ol
~o

> a
-
- O
[« & 41
RS

oa.

E N

“w

-

o

(5]

[- 3

[+ %

e

L

(&)

~—

-

(793

o

[

w

<

-~

-1

xr

(%4

(&)

—
-

v ~0

W et

-4 wns

a Ol

< N

" W gy

o Ak

-

- -~
~

= -

> O

a ayx

L At

= =
-~

<

~ 2L
oo

o ax

< aa

w C.O

ax VO

oW ©

)
164,A(492)),

(TITLE(T)» Inly6)
I=1,6)

Ky
(TITLE(I),

€n 76 1C

.

Is]l,N)
I=1,N)}

(FOC(I)y TALI1D)),

{ (FO(Y)s AALID),

+ e e e e - e g

—, S, gy gy, S
et Dt et Bt U Bt -
e N P st S e -0
Qe ddaq -
it g Dy Pt pd -~ <
o O w
-4 o ANk ae -
o~ -— LS
- - — x
o - hd Q ™~
- - (32 dTe} - g
N > -«
O X et - Uy~
W oo .~ -
=t o o 4 O\ ) Qe ~
=~ HwDuwnnoum (a3t -
=] Cmrttug 3O G
o .y ® o v o oo o
< WLLOUWLW W — -t
w O WO D) D e
e O o 0 e @ o ok 2 P~ P
E O MmO e gdA
wr (] e remrbe = 2 X2 b5
L T ke [7 ¥4}
U O udacuuaul O GClr Cz
[ B A T oL oY ot T2 Y & R & R § WY TRy T uty
Oty O
= O O OO0 O
— < e 000 O
—t NN e+ N
© o O (%4

N

154




-
-~
- o
> 3]
v -
> %)
- ¥ -
v - Lend -*
[ - -~ »
- o (ol © - - -~ *
(&) —t ~ < 4 o [P -
- haed L o « < - PN -~
o - —~F a P + - — *
o A QO o = Land ~ el *
- aa - aa Bl + T N o o a »
(7] o ac f i UL 3 L <. O~ - v
< < T MY VIO~ At Vv, <+ [ =~ L~ -
[ @ a e AN el Pt el 2 4 ls] (&) o RO w
-~ QL aUWV) P X Z.rirt a CODdd o ~ o <
[ L aC e Qi 2 o= Gz Z —~ G e DN * -t
- o« CoeC k= & e~ S~ ago.aaa - o o . a
- o w(x —rP B el e Ll 22 o ~ QT Ow o~
- ML B m - "1 Ll A i Y o ) NN Ne © -~ Ed - . (&%
(W) e U ap- o A e gy [ YT VY N[\ WY, ¥} ("3 1) oot 'Y RS g z
-t V Fram L O s B ot TN 2 L » o .o " e - -
L N Y - g U U A e e » ~ - Lot lat el S IR X ol = [=1
QO waasure P s aisn (X -»* s Kol d 5T L ¥ .
AU, nt. - — - e OoeC._J » o~ e~y LSS AN St N pus } v
LW AL XZ VI  emem e~ av) LeoLo -~ -~ Ll Y ) L) o
A o QAN et U O ~SLIC e L and ol ol o ot * « e P W\ e S N D oD o
W MV A= s qd QUG Al ae~ - oy C ~rral L e o >
N_ - b NN z PALSL N ] - - ~u O o a0 — s
- ookt b= V.o L LN Ayl - oL o~ LU Py = —
A LU A= tame . o acye~ - - 74 o) L e F-Well LSt —
O <A o ars A= o o [ o <+ o3 O «&e L+ oL R o _TAYEE 4 «© -
U SaxXu . X o~ NULWTdMmad - [l " our- a0 Z a
QA A L — CrtN et s o o e — X o un [ VU | DL 0 e~ — -
y [ %2 TRV o VL 89 Vg R Y N N g~ < ea *> r~tZ o - - oL e~ o o~ —
by o© -« an. O, S ard) B Py Vi 4+ (< oY - (Qemem <~ [TV oY ol TS T S 0 o ~
) ~d aagu o ~r- o QT - > NV N o ST U - -t R - o o
L P (I Dy Do~ - - L e~ rtey O e o L e Lo B TN * 6 arn Semmn (P (TS ol P
w XS e al Uy <> " Qo C Z= [} “« T aa Qe rart e (L e~ Vi uy
a. G U V) o _— w > W o aa - w e [ & R AR 2o ) > - -
- ANb B VO O L A QL 2 AL < > g Tt Y W] Con LG, arm—L a -~ «w
w Lwvil as — P CFCau A HeNNN - Vi 00 Al A =700 et o - Or~ -~ —t
@ O IXAO0 & T av~ DI e ac Ll L L T ] &L ~AO cC Z TwOw C~=-C.C W M e~ -
O O el =X AUY: Wit Lo GO~ TN 2 L + > C D wCe W Cre~ o o % et # I e D —
C o> aa Owpea aa~(Caovd o W - o D =0 e} Ola [ 5] Lo N 72N b
(@] AU > au G i IO omemnr i (s~ o < - - LHX~ = & o 1o~y e~ | 7 [PV =i D (W -~ o«
= AQOXORA W Ui~ T i~ a T WO wnv Z XIITX <t - Nemem U C O et D Uty [U ol WA Y = o]
& Coalin S0 NG o~ redome~ = Ly Ll L - aaDO wes U el alk oru r—w - o -~
- WOV Ve Gy CAU~O<et O (&1 D OCmrm oo NU AOle~Uo I al~ e 200 A (e
[ve) ~ P e (Vo ey «{ LR R L R LY il R | w L o oV o [ &) VI S e a8
x ~ QL - -~ «f W . - =N, e e e N w207 st~ ) - R ] p—r—r—- <
_— e O T ol -« e O [o AT A7, 1] QA md G Vi N, o e b L - e~ S 2 U
U w (39551 w -~ vi D >V O XA O~ ST o =3 e o — —_ ON e o 123
aw & -4 P [} U LNV OO Dededd) - - * e (X & W elNw arm—o Q. [} .r= “@aun <
NI (5 —0 P4 - e CLHZLZ£L0 = QU KON UM QO Urmsr e O -t U=t~ XN
-~ [72 TN ~~C; w ViVieds o Wit a.a. o LA < <a — et VIR K VIS A U] - -
> U — - Hed N e TFTLLLZLN w o Ll B W & [aF] c - o 1 wHMO o
a<q - L oIV P [ gl -l ol * NZO OO 0 o o L o+ N e O U
-a 2 O o< > 2ZC O~oo VI w uwiNgd o Wi a. — e XD W et W
O a X & L - e OAICU, RN ENHY A ol A et e — | S SR EPUPY X ~
W X A 2 b} we s> << - > - < = 6. U o o
> e O O < w AN NS ¢ Uil < L. u C o» UL SN
; ca ¢ © v ws (& X E L ZZ W Ll X e - L ® e CYs R0l O
§ —SONT O — OO W M N
=] >
Q -~
- -t
LOULULLOUL VOO o VO O LU O LY (G158

155




-—
-~ -
“w -
— — -
- - -~
- Lo ™~ -— o
G~ ~— » ~ o <
L ~Qs o » - ~—4
(&) -~ - * - LY L 4
-~ ) vy N — * - —t
- ~—% e L 4 v w -~ w — —
[ o ® Z e ~ & p -“* " [ —
L =N wey - o~ u: [74] * W = 4 -
[73 New X oo ~ - * % v, LY L
o AN ~w - ouw + * - ~
L2 -~ * - a . * ® ~ - -
Qe~ W~ ~ -4 * x [+3 -~
- ~e W e~ -~ L V) o~ - o~ i ~—
- FAVTS VIR & W R VO N [« TR 12 (2] * " (] vy [*3
-~ L W Via put Y - W W~ - o ~ < )
(1] ww e LN (7] L S~ - v * -© - v,
N o -—— Covr — a. b -~ <N (%A - -} w —
-t DD G o) + W O e o = - - 1 - =
~ ~ed D) V) w = HNOD -— [¢13 (&) w -<
3 - e w D e x I aMu I~ - - —t Ll
_~D [anlon T 7] viw — v b= v 0 0 o’ — » <« -
-t - a o~ —— o~ -0 - s} — - -4 *
(2 Q. P Wi} . a D e~ L 202 VI S - 4 (%4} (Yo 4 -~ x ~—
o 2D - ] NS e~ LS SUVE- S Y R Z W o~ L o~ -< o -
- NY) 9 =~ aw o “vor-a v »* By od ~ Lty o~ Z - 3
- . * % < e ~uy [ T L - § ] [-W s - o -t > " - -—
o~ e Ure ace —— by [ ad d o LCOC LA -~ —~a - Q - bt
i) T C e QA Qaud ~HeLOU s - w L) w ~ — P O
v s F— e w M I, a~a -~ — -t ~ o — a [Ta)
o o~ e UL*R VD o L | < Doyt [23 u- o o - —
-+ Csn we D oW -~ L TN Toak S Za. O~ po -3 * pud } [ 4]
e Prd Vieme~ NV (YT AW, V] aoaa [ s a e~ v - v. b
LN o a~  Cut, = anaes ~FH kT~ wviu- —_0 - (T4 — <
At U0 UMM~ ae TlUvieg - Lkl T XV YV A VATV AN < Qe Sy aa ] z < + <
Pt O e St B A e oy g o~ A P T T o o T AV 0 e~ | od ~ —ix — —t —
- L & e QG r=Oorar UW eaIMOIN O OWQAN e a S m Ll XL S Pl = T - -~ «
B o rirm Lt~ UG £ L A an [ BS Ji/ 3N N R RPN 74 ) [T/ W - O AL O™ e~ -HOMI G D~ -y
= New CviaOIZT Wheannvrwnv Vi NV it G Q < <3 o a o CoridetQ ote ™~ a3 CUOUOINECOIMN sommpd e\ o
“v.D GO el v W Dedemaud ~—a - = e anavwO LN L N N N O N L R L N e
-y R —CVO wNQLT L L aoqegan ol w ~ et (0 & e ettt & A ard o
- N =L wed OO caaaa pls 1V, } - — W o~ Nwerar ed swse D e L S e VY e P e D ] -
COanNn s r—~e e lLZ [%] — [SEp —0 sy e~ (XX C OO UG (Xt (g~ o
Bom Cimeomn Lo o~Miu, =0 L werew [73 — i NN N Fd AU UL DYy DI O I IR LI~k SO
N i CtQn-T v, QUL o Z > Cr= e Qe N0 e I SUINTVIVIA LV oL
A YL Qo aat n aDaoD - < o 3} 2 L . —Tvia N, Y - IV VI DD
- o al v o QI Lo~ VIV 0 [ ad Kol ol O g v, [ od v, (7428 4 wv
Ll e >a.QAQw~ o0 LD L 4 ST N W ot~ FON BN RN BN ) e [T BB NS I s wn
— s - KCE GO =V e nuD -< [y VIS AN T3 V] D ww L IR A " » "
a e oo e IIT] LA O L N NN N7, B2 B a A PN
et Qb= (Wl < - (2% a [andanlon Lo 155 TN BN K R - § o =z P ur WO w
Dl VLD S e~ VLvio - us O ~wrad - R SUO ~— Do O QO w F X (&)
-3 a X - gx LUL ww . X2 QXXX L TR el AL A AU OO QOO & 3R OCIII X 2 2 2K D
U VIKU  >uwiua 1 COuxr s -~ NOILIDDX O #x T UOLEOGHQULEASE ¢ 32 WL AL ING -G U X
Vitm Aot~ e LV, OOV [%] L.Vt O R4 W HRO0OVIAr XUt eyt QOO0 X2 =21
-ty -
- -
* (o] (]
- < >
o~ o
Lo CcCL O o © COULCOL (SN S5 SY S ) (&) (&) Lo

it ot iy . o = o .- .- - R .




o o i v | i e TS TEEE WG v e 2 - Y A N e AT i R SRS B e = SRR ARSIV N A . - - -

- -— L s - -
-~ em em e~ o~
o W a4y o & o -
~ o e o —~
«a & a 9« - [+ «w
NN NN € r~ -t -
-~ - e e e [E3 ] —~ e~ e -
- @ o o o« (o] [\ IR U U] —
L - ) ) D D [ . * o o~ o~
LR o [T 7TV 7 B 72 } o Cu - = o -
-« N - s * W * W o b4 -_——~ o~
- % - . R e o - c MmN v -~
ol - Py P N —— W & & e <
~ * bl -~ ~ ~ NS [ - - O N e~ -
* n a. - L N (O U R AV A Y < - X ~ -~ & - V.
-~ - —t - - - - - [ 4 2~ L TE T (*¥] -
- e vid -~ NN NN b= 3 U —_ o 2 e - <
- re o - et s s et [TC I 7 S Vo I ) [+ % <y -
L v, - o8 ] W 0 e o . a e s A W e = - -~
a " N~ v D D DD > ooy — -~ O —_— * o
-~ - [3Y] —t~— -+ Ve Vi W) v W - Pt < & u b ) —~— a
- emtN < aix — N N e e o L ™~ - n T - <1
. - o - L P Cu— “ VI Vi = WU (¥ L s S o - LS -, <O —
. a aL a. ~ — - OO« W wer vy < N N ou -
| - A [7% aJ -0 O - O - - - -~ - -+
— e (9] -— - uo - W e~~~ [T 2 o~ -~
' - [72] -~ + + + *r o+ o~ Lo [ =S S R N ] -~ o
' <+ > % r=v. L [V o~ e em e e o> w N\ - W. V) B i~ w A P
-3 -~ Za @ U W O & L35 e o~ e~ ~—— - - s
Y YN o YT - Ve T T T T T B ) u v Jo A4 vy + * o~ D - O\ (7] —_d
~ e~ [l o -~ -y LY - - - - L3 (&1 -t -— e~ 2 - ~ o
-~ ey b lod - " sed et s e - 33 [T AW W i —- +* ..
~4 AR - g [UT0Y —rt r wr ar aw -y (& 3T =z MU W o hoe=t TR -t Lu. NN
- wa -t -t L ) 4 o X o o o u - U~ < wetwes -~ -— Z W
—t wor ~— ¢ a —— -~ D D > D Orax 2 w a ~amaN O (7% -— —r N
N o z< &« -l S Qv N 2 n v ~ Qe AN~ W —~ - S~
We «a —a -~ — —~“r % * [ ] Z = o~ s e~ SO D atar-
“w o - (S TN ] ~— —d ar e e s~ Gt >N ta—x D o 4 - Wt
—_— WY [T I T | (78 -3 Wt o on e s e - a O~ L o—en A - -t —raqw
-io - zzZ & ~ D <2 et e AL VIue~ X - owvidVvie > o~ ~ Z - ~
xGa | —_—_— N @ [%]-9 —~aQ < QT N o NN § s o &2 — D D e~ ow ~ -4 u. %~ un
“w—On '3 P +uv) o sac T a & a a a M —d Wi - N+ O -3 -/ O & o —
- @& o~ a are o~ -2 > S Virt o W~ * * o o (%} oy
L4 U O g o s~ N v W OO0 - e (X, 578 Q- & e o S v, ~ [N
e ® Nwe [ B 7 T- . [ K P2 ] = R 3 + o« £~ o X v wl Z v we e~ W ~ < — e}
O [&] U< e —-Jga % Deminom Sememe~ =t~ LN~ —_ e i +0O -1 —
—l et - = -~ o (N7} [7< V2 T 75 T 72 T 7 4] PR A\ & - o alx s o [ O~y
C X o pury ~ — i~ O 2Ot D e £der gl L SN it T Dl e, O o~~~ utc
—_ et~ W < e~ —_— A o o NV RV LAUVN Qi O - Q@ U, e ememe (N 2z ®ma
-t O ar—- oy C —~ax#% 3 TuLY —< W ou.CrrCu e - O NI ore X ey s WU ) o~ e
acite~ [ o = el (LR EEST R TV R 3 AR VIOV VIEVIL Ve (L Ak U e o DD S asaan o O w -
Pl e U - - el —NNT ot aad e R S S 3 O 3N | ity O v eritiw Lrtemituty = o D> i~ m
G L * 4 x N - -~ a e~ =D L A Lt Qi W e — st e D W Y L™
(D) o~ e o et Z D Nt NO Do a ZIZ Ly O X ) Q.fy V) ——— WO ora ek tNied - W
ot . e O o) L@~ AR ® = H o GZL o0 O Q@ a O W Oom rD~- (= N ¢ WIIODIM et~ W OLINI-
Ll W (L] DI IO (X0 0~ XL [Zal AR S N E R uvm wv - O i 7 VNIV VI X < el
Cwdisv, o Vivie, AQlU LugIw e q4 9 g« < c 1 ~ W o Q [%] S IR NS IV R
W e (%) * » Vi e v v e (217 (7. ] o VoW
GOV o * " e < " & et [ IE'S '] [ ] " " (2 Y] - n o » LIm NN ME NN (3 RO ]
< eql) < * w y ez Ne H2Z - - 2 W - - ]
2.0 o - o - Z = <t w [
z (] = - * Y L | =~ o O O W s x =
WwH e~ ~— > < o~ Qi <4 2 O 2 - | [ £.4 4 = [+ SN O
x - w oV -t - no. —Sa.a »a o a a 2 [P .4 A3 QO & O X X RKIICAII X
Quaoauaa ## (LCx AU O sU a2t ws X x x & (598 ] ool o] O C O <o (P ot cCa
EOCHI>A R LU Vi Viedue DD Viv v N n o >x (518} O L UL XX X DR
e e e e | — -t - -
ot
[\Y]
—

(&) LWOLLLOL oo e LOLLO LS 1) LU




———— I L

-
._—
~
-t
- =
—rs
-~ ]
> - -
-~ o~
- 5 3
o~ [V
— (™% -
@ T N
- L 1744 b4 -~
- (4] L - NN DL
- ~ — LY o L L £ L
- Lol -4 b4 - -
- R ~ L ad e L I Y
- o us (AW [} - . W
- - - o o~ -4
- ~N - e "o Lanl —a 8
. — ~O -~ “ -
v o — < x o ot e~
i o e} an [N -~ - - o.
_ uw v, ~ > ~ ~ —
L and e~ | N o - - - -
w - Ed ™ | o P~ iy Lt S I O P
rr.‘ ” . o N X NN~ SO O = s T L -
- > D~ b 3 X O YL L 2L o~
("3 — Uar — |88 ] A P T3 - o~
N - > 2. - o @ = [7ak ST P o (X AVI W X
' o o - o, & -t By s BT & @ LLLZ. ™
{ » o [\ 8 e —~t—t —t —~rt —
_ Land ~ND ® - aaaea
- b Y33 vy - ® oo~ Pl I R N RPN I ] WX Nttt ®
o [adid + —~r 5 L4 ~~ oo DT RITaN T 2
a > (7] (XS [N ——— [l T LTS N T T (23 .15 v 4 N NN P o~ P e o]
() -* (- 2 (-] Lndenl oo~ (] LA (=} VDO O NN o et - uy
2. o w ) s (&4 =~ N0 LV VR K oAl &l & - o s e ——t—te & (O -~ —
o~ - — [- % L~ )~ -~ ainl I - - Ao A e g o S -~ W Ci oy
(3 ~ U 9 . Mt o~ L VT oY T ) Moo s L I L OO Yl Luy o aaauy w = - x
(&) sdU QA X 0N o o M=t ot et P ot o e e o O - «w O
("9 C Qaaxt « (SN N -t —2 L gk Ution RN U el all'il: & & L & 2 8 4 - u.GC | T}
[ ad LaVIAN] «PRY . 3 - oX LS g [TV ol o - [l TP g ol o e ) D L e e I S 1LY - O
[ +——in a EWE S~ -0l P —— X et e v o~ _—— QU - ~
- [&] LS G COrr SSo P} SO A W P e qu L NemOumT ) & e~ X O
O e ~Don > [SLP s ] -y ZO3CE e aa BC DD O ARV R & [ S|
- KO0 Crvaviw ~ O DV o~ aa Land AT T Qv v vaiv, - aaa hnd ol 4] e CUO ©
= erteten 4 SW M Dot et T T gy ~ Ot 0 gt Pt el Wl
-3 aaarxi at X «q e LA 3 72121 ] NN e o~ [aVY A CaANT Y] e s [ZRAPE b S 4
- rrt-q e o Oo.C - O e~ N el e~ s e (D) S & G~ & Srmom o o O e (L) et S
D el e 3K A = .. % - NS gV OUWNL =L L OO WD NN T IO Wenae A X
L exow aCaw DOU & ¢ o T b—r- OO 3N [TOLW T, P LI STORS IVRP P} VIV v N Aedrtedrt O O Cmd O
- LI e Do e 4 o LG e ®x P OO s MM e e 2 0D GOt W eautwe C
-@ VNI N 4 QD euty L (144 NG o 2 AU X Y VN Ny I O @ W
(& - L & & (V2] < -~ adied Mol & Buie uis BILAS & & LI RNV - e B e s
NN NL mERE X aSagaCr w NODN L ol g DI LV = O L o WMV < Na e "D
* a [ 2Ol W - — Ll -4 L2 Ui B u S O L e L DD 2
* < "~ >N N -4 [SUIERS Ny} FAr FGUIP LoD 2. T e LBLIOULU Vi o
» — a.n (D wr O - & |l e annantans and 2t ] Sl e et e et S N P 2 Tt i ol ot ol S od ® w~rhMmZr
- P Y 1] M O [T o ~-t o —_— e, . o Pttt et e X O QL
® ol UdCao O I3uuu X <t L 2. O U L G s O DU U O Uy Liwwewl: otk =<DCuOOUOc
W VGt P QOUIG L (v K BIArmO AXI( Ot L e 2t 3 32 LSRN 243 28 2 u~LGULOUWK
-t
O o, <o
o & m o - (o]
N o~ — [T ] -l w5
- — -
LVWOOLO (& LS (S15] LTS LOOL (5 < Ao S ] W

e « Gk i




PRAAPISASL AR}

z

-

gt

a

w O

S

o ©

N W

o O

o~ o

- -«

9w

- o~ &

w uwwd

- -
N . OO

Cooa s on o
& COET B~
-

]

N~
iy, S @ @S~
L A O e Ui
——t el U VNN
ODCL D ea oL OO
O LA X Vo St
W ae s U)aan
DLO WL ¥ =L L0
P’ LA S e e
U WA XUdUW
Lol ol ol ool SR d ol i
Pty T g Pt et
Cxuuvuual. Latka
Cas alarmV,~ 2

o
~
—t

[ o35 es S0
e sy
(o SLE RN RSN o
(31 aF1aN TN [ N]
o ® o & 0
g o ol
[PSTSTA1 8143

v wa

wi .

PP N o] o
aacoo X
SN o 4
NN

—OLOIT U
VLNV

~emn
[Zel%1 <]
L Y
vin

o= o~
WO P
[$¥1 X1 3 Vi 1o V]
(=2 TS 1 IS |
ORI O
- o naa
L
o
=2 zootdorz,
e e el
Pt bt o e g
ccouvd
e O

SEXW

E(€52029) S

[V SO RPR TR T ¥ ot - 91 Pe
02 UL LII I=De 3 3=
~
—F
o=t
@ @ S g, Gy S G, S g, P SR e P S
5 O Tem NS LU OO U
AL IO NS T T
s #DCHI D DVWCIIVD
PPRVIYORE (VT W XE VT Y INCTIMTANT T U T G R T V
[TV I Vil ””)"”"”
r—0 0N D .C..ulo f

WRITE(€£,20265)

x X [C.FC.EC.C.C-EE.IE.{
D Ol o ol el ot g St

g Py P oy B B et gl g o et Y
L BOO (WY s Ly U
—mA A s S L S AL

ERS*2/2920%7A1C)
FETERS*,//y20Y57810)

A O Y NIV L LI (N
LI Ari< ® & ® ¢ 0 ° & 5 oY)
QUL QA OS2 N D20 .
W=~ rtetetrireirte s

WLl U Ll Wt~
PodE S NE NI ol il el Sad iad d ad =

(&) -« ~
L' R AU A6aaansaas
«: PEEE R ELE E I 5 S Y
n e n -
[« VI M H KRN E.
§¥]
- [=] L
L tas L (&)
—d [ - S ~
=2 Q<aQ uLl wre
e sgCx ~
CRNNNEE T, ' T YRS [VET L = § o] =D

<«
[T93
[}
N e I Cx- -
e VA TR0l ST }E
M~ U 2w OnO PeNSSwa
N el Lroc CX e
X e e R LY W T -<
U ab—us 2 Ui
il tmr A0 QLUua O oo o
[V TR Rl VT PUFY g b - Joc SR S0
U SN A SO QUYL
< O NARA afr R W R N RN T
G ™~ a6 e~
Wi XM X N aaaansaaaa
X LS OUINIOI ™20 Dm O DI m A
I & & a o funeaynruoua o
[ P S U N S N Y
2.......//////////////
B W, o e o i S o e e o S s St -~
N —
e e b s e e e e e e e b e e e
W, QrL <TG ATy QA% L) T
—3 0 ki % a2 Yy
L X e XU e O s
Pale 4 v SLTNRY oY o1 Wl i VLAY oy Sy S.1S J Y
Ui .tLU W Ut Je i U U W W

O T UL U O Ot MUV
ONCQOACOO A Arirteiemi
LDOVOLVI L DWIOOVCO
NI AT O AT O O

©

«a & & a a4 & o
" - * -* * - -
] [ ] [ ] - » L} L ]
z W
-L - [¥ 9
[ACR - o] -t O a
w v o o. O <
oL O VI X a
- - - - - - -
-~ . -
~ <Z w
- -t -
+* - —
v [« 3
[ w -~ O
(8] - ur @ e
[ od “~ x VU - -
us w W o~ =« <
X o o
L-N zZ n o
o, - - o [s RS
-< a @ L O o o
a. v g I w u
G £ O a o
wx [ . A vy <
Lk Z L e A =
<a ~ I a O
-V £ D o WO O
al (O -4
e S~ - Z - bt
—_— <a G = u = 3
auw == O x C
v D & . .
- e a > >
< > W O e o e
e G L W o un D D
C— W = T | C O
e A Pk W W
*
aw * * ® # *
.3

O A e A A A A B
DU (1)< (N2 AVIDL M= M3 M) D
atu of\J ol of\J o\, s\ oy @

— o e e e e e
b= = b= = = o~
aq 9 4 9 <9 <« «
23 . X 2 X = 2
QX @ @ & o o o
cC O o v oo G
LW oW W oW W W
-t ~—t -t ~— ~ ot ~—
O~ W O O MM
T T B T S VI VIS B
DO O O O D O O
L N N S T\ V)

¢

sd,

pSWFLE

2Xy % [OLIV. RINC LEATING ECGE SVEEP

-

o

-

o

—

(399
-~
—
-y
L
o
o]

.

-t
wn
o
0
o

159




pE

o easarmmt i ik A .

2026 FORMAT
2027 FORMAT
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2032 FCR¥AT
2C32 FORMAT
2CG34 FORMAT (
2035 FOFMLT |
203€ TOFMET
2027 FOFVAT
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2340 FORMAT |
2041 FOWMAT (
2042 FIRMAT |
2043 FORMAT

e e
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2066 FORMAT (
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FClIVv,
foLTV,
goury,
EGUTV,
ECLIV,
ECUTV,
Fol'lv,
ECULV,
ECUTV.

WING
KINC
WINC
WIMC
WING
LING
VING
WINC
WING

CUARTER-CHOPE

PIC=CHOFP
TRAILING=FODCE

FAXeTHICKAFSS

EXPOSFD AFFL
EXPOSED MAC

SVFEP
SVEEP
SWteep
SWEEF

THICKNESS RATIC

2-D, CESIGh CL

EXPOSED ASFECT PATIC
CHCRD LENMGTR AT WING FCCT
CHORD LENCGTH AT wINCG ERE2X

CHORD LENCGTH AT WING TIP
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SUBROUTINE ATO62(HCTHRNCFTLIFT)
CCPPUTES RENOLDS NNe AS FUMCTION CF ALTTIURC

RRNCFT ECUALS RN/FT CGR METER AT Mel
CCNV ERTS HET TC FFET IF IFT = 1]
MLT HCY

IF (IFT ECe1) _ALT = ALT * 2,28084
v le=EoETE2F=-6 * ALT

RACFT = (X 40,3£312)/1,3R2312 *71C0574, * X##2

IF (ALT.LE.3€CE9.) GO TC 1C
X » (3608G.= ALT) #4,FCE11EE-5
RNCFT » 2,3C222°9F¢ * EZP(X)

CONVEPT RMCFT TC EN/METER IF JFTs=]
TF [JFTLEC.L) RNQFT = FACFT#2,28086

CONVERT RNCFT TG FN/INCHy, IF IFT = 2
(IFTJEC.2) PFNCFT = RKQFT/12,

IF
RETULRN
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