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ABSTRACT

This document describes a computer program (WINDEF) which determines
the deviations of light rays passing through deformed windows. Elliptieal,
rectangular, and trapezoidal window planforms can be analyzed., Rays may
enter at any inclination .at-the points o£ a specified grid on the undeformed
window surface.

Window panes are assumed to be oviginally flat and of uniform thickness.
Ray deviations are computed for windows with elliptical, rectangular, and
trapezoidal planforms due to given uniform pressures. Deformations for
elliptical and rectangular planforms are calculated in the program. Deformations
for trapezoidal planforms must be input from punched cards. Deformations
for either clamped or simply supported edge-conditions may be considered.

Ray deviatioms can be developed for windows having one or two panes with
any given spacing between panes. Angular and translational deviations are
reported for each ray. 1In addition, mean and root mean square deviations

of collinear sets of light rays are listed.
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Section 1
INTRODUCTION

A light ray entering a window system 1s refracted so that the exiting
ray need not be parallel to the entering ray. Thus, corrections must be
made to optical measurements performed through the system. The deviations
of a set of particular light rays can provide the basis for corrections.
These deviations define the difference between the direction of each
entering ray and its exiting ray and the changes of coordinates between
the point of entry and exit.

The deviations are determined by tracing the path of the ray through
the window system. The tracing involves considering ray refractions at
the window pane surfaces and the geometrical relationships. Thus, knowing
the location and orientation of the entering ray, tracing uses knowledge
of pane cross section shape, thickness, and spacing and the indices of
refraction of each surface to determine the location and orientation of the
exiting ray.

This report describes a computer program which will caleculate the
shape of thin, originally flat panels of elliptical or rectangular planform,
when deformed by uniform pressure, and which will develop ray deviation
data for elliptical, rectangular, or trapezoidal planforms:

The technical basis for the calculations is defined. All data needed
to prepare input and implement code usage are provided including program
details to assist the programmer in diagnosing difficulties and modifying

the code.



Section 2

PROGRAM DESCRIPTION

WINDEF is a digital computer program that directs calculation of
deformations of window panes of elliptical or rectangular planform. It
calculates deviations of light rays passed through deformed elliptical,
rectangular or trapezoidal window panes.

The parameters that may be waried are: planform dimensions, pane
thickness, number of panes (lor 2}, spacing’betWeén panes, pressure load,
dimension scaling, ray plane angles, ray inclination angles, and ray location
on the window. The spacing, pressure, scaling, plane angles, and inclination
angles are each limited to eight values per problen,

Small deflection deformations for the elliptical and rectangular planforms
are calculated by exact solutions employing thin plate theory. Approximate
solutions are used to caleculate large deflections and shear deformations of
rectangular plates. Deformations for trapezoidal shapes are found using the
Structural Analysis and Matrix Interpretive System (SAMIS) which employs the
finite element approach for obtaining solutions. Trapezoidal deformations
are read in on punched ecards.

The ray trace portion of the program calculates the geometrical changes
of rays passing through the window(s). Both coordinate and angular de-
viations are calculated and presented. In addition, mean and root mean
square deviations of collinear sets of light rays are listed. The subroutines

*
used to perform the ray tracing were provided by Ames Research Center.(l)

*Numbers in brackets correspond to references listed at the end of the report.



DEFORMATTION EQUATIONS

This section describes the equations used to calculate deformations
of elliptical and rectangular plates. Deflections and slopes (about the
X and y axes) are calculated. Equations are developed for elliptical
plates for both simply supported and clamped edges. The circle with

simply supported edges 1s included as a special case since a simple closed-

form solution exists,

The*equations for the small deformations of a(giéméga?ellipse are

taken from Timoshenko tggiland are expressed in rectangular coordinates,

The equations for the small deformations of a simply supported ellipse
3%

are taken from B. G. Galerkin 63y and are expressed in elliptic coordin-

ates. The coordinates for the points at which deformations are calculated

are rectangular.~ THe$e are converted to elliptical coordinates to solve

for the deformations, In the comversion.process a Newton-Rhapson method

.
of succesive approximations -  was used to determine the relationships

between the two sets of coordinates. When the simply supported ellipse
degenerates to a circle, another equation in rectangular coordinates

from Timoshenkoqg} is used, This alleviates the necessity of iterating

to find the elliptical coordinates which is required when using Galerkin's

elliptic equations,
The equations for both simply supported and clamped edges for the

small deformations of rectangular plates are taken from TimoshenkoS?ﬂ?md

o OO u
¢ The solutions” are given by infinite séries which are truncated after

_—— — e —_— _ T T

Evins N
- ; -

16 terms, This truncation will insure the one second of,éfé accuracy

6
required. « The large deflection of rectangular plates is solved by



combining small plate deflection theory and membrane theory and requring
that the deformations by the two methods be equal at the center of the
plate when subjected to the same loadsui). The small deflections of the
plate are predicted as described above. The membrane deflections are
predicted exactly by generalizing Timoshenko's results for a square
membrane. By combining the equations for the loads to produce the center
deflection, ﬁo’ by small deflection theory and the scenter de?iéptibg;iwo, pro-
duced by membrane analysis, a cubic equation in W results which can be
solved to find the large deflection solution. The large deflection
solution for points between the center of the plate and the edge is
obtained by averaging the deflection for the small deflection plate
theory and the membrane theory at each point.

Shear deformations are calculated using a modification of an

C70‘ The

equation for the deflections of rectangular sandwich plates
shear deflection is obtained by multiplying the small deflection theory
result by a constant of the form § = l+& where of 1is a function
of the lengths of the sides and thickness of the plate.

Details of the development of the above described equations are
given in Appendix A, Other miscellaneous equations used in the program

are developed and described in Appendix B. These are the trapezoidal

boundary,mean and standard deviations, and maximum-minimum ‘slope: equations,

INTERPCLATION PROCEDURE

Deformations generated by the above equations or those read in from
punched cards are defined only for certain points on a regular grid network.
Since the light rays intersecting the window surfaces will generally not fall
on points &f this regular grid, a method of interpolating between the

deformations at the grid points is necessary.



The procedure used for the interpolation is to fit, in a least squares
sense, a reduced eight-order polynomial to the deformations of a 6 x 6 grid
@
network (36 points)ﬁg)The form of this polynomial is:
4 4 4 3 32 4 3.4 3.3

W = Al X ¥y + A2 X y + A3 X Ty o+ A4 Xy + AS x y + A6 Xy

3.2 3 2 4 23 272 2
+A7x v +Aéx y+A9x y-+%5x v .%1x y-+%2x v

43 3 2 4 3
+ A13 Xy 4+ A14 x v + AlS Xy + Alﬁ Xy +vA17 y o+ Al8 y

Thig T Fhyg Yt Ay Xk Ay X F Apgx ¥ Ay, X0t Byg

Where the Ai are constants and x and y are coordinstes of a rectangular
cartesian system. This function 1s fitted to each of the 36 points of a
six by six square array of the grid. The equations expressing deformation
can be written in matrix form as:
fw] = [21{a} (2)
Where {w] and {A} are column vectors and [B] is a 36 x 25 rectangular matrix.
To define the deformations at any point, the Ai components must be determined.
This is accomplished by first premultiplying the above equation by the transpose
of [Bj to obtain:
] (vl =[] [8] {s . (3)
Then, the Ai can be found by solving this set of linear homogeneous
equations. The sglution can be formally expressed by:
fal = [ =] ) )'1[B:|T o} . (&)
Knowing {A} , Equation (1) can be used to evaluate deformations at any
point on the window.‘
Since the eight-order polynomial used is not complete, it is sensitive
to where the origin of coordinates is chosen. To minimize this sensitivity,
the origin of coordinates should be chosen at the point of maximum deflection
of the window. For the elliptical and rectangular planforms the computer

program automatically selects the proper region. For the trapezoidal



planforms, which are read in on punched cards, the origin of coordinates
must be specified by the analyst. In addition, the analyst must specify the
center of interpolation (see Figure 1) for the trapezoidal planforms. For
the elliptical and rectangular planforms, the center of interpclatiom is
automatically chosen by the computer program.

To obtain adequate accuracy in deformation predictions over the window,
it was necessary to use four regions of interpolaticn as shown in Figure 1.
Each region consists of a 6 x 6 grid network as described above. Independent
f;ﬁg are made in each region to determine the interpolation coefficients, AL

avd
The deformations at any point on the window £rethen determined by considering
within which of the four regions the point lies and using the interpolatiom
coefficients for that region along with Equation (1) to determine the
deformations of the point. To avoid discontinuities An therfits the inter-
polation coefficients are linearly interpolated among fits when the point of
interest lies between the centers of the four interpolation regions. For
example, in Figure 1, if point P is the point of interest the deformations
for P would be predicted using the interpoclation coefficients for regions 1 and
2 in proportion to the distance of P from the centers of the regions.

The accuracy of the interpolation is limited by the accuracy of the
equation solution process which evaluates the {A-E. This difficulty is
eliminated by solving Equation (3) with double precision arithmetic. This
results in obtaining at least seven digit accuracy in the equation solving
process,

Performing the curve fitting with all points in each of four regions
and using double precision arithmetic results in a maximum error in the

interpolation of less than one second of arc,
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RAY TRACE PROCESS

YRay tracing" consists of determining the paths of an observed ray as
seen from the interior of the spacecraft. Since the mathematical description
of the optical phenomenon is reversible, the ray can be considered as
emerging from the observer's eye, extending to the window surface, refracting
through the window, and then continuing on to the object under observation.

1

This path is shown schematically AmyFigure 2.

The process by which the ray is traced is to first assume the direction
of a ray from the eye of the observer toward the window. The point of inter-

.

section of the ray with the fﬁéfdrmedﬂjwindow surface is determined bygsucce§§iyé\

"

improvement of estimates. (This process is used because the deformed surface
is defined by tabular data rather than by formulas). At the intersection
point the normal to the surface is determined. The refraction of the ray in
the medium is determined from the optical incidence rule using the measured
value of the index of refraction. Tn passing through air, the index of
refraction is calculated as a function of the air pressure.

The ray is traced through each medium and its refraction calculated at
each interface, The position and orientation of the exiting ray is then
compared with the position and orientatiom of the assumed ray at the same
distance, measured normal to the undeformed window (reference) surface, if
the window system did not exist. (See Figure 2.) The differences in position
and angle define the deviation of the light ray being refracted through the
set of windows and are a measure of the optical performance of the window

system.
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Figure 2. Light Ray Deviations



The equations necessary to determine the path of the refracted light
ray are functions of the geometry of the systems and the indices of
refraction of the components of the system. Details of these equations

are given by White and Gadeberg(sag)'

SUBROUTINE DESCRIPTIONS

Tabléd 1 gives descriptions of the subroutines that make up the total
program. Also included is the function of each subroutine, the method of
solution where pertinent, input and output, and celling statements. ALl
input and output is with the common block in the program unless specified
or indicated in the calling statement as otherwise.

Included in Table 2 is g list of constants and variables in the
common arra§ and the subroutines of the program in which they appear.

The subroutines are referred to by the code values that appear in parenthesis
after each subroutine in Table 1,

Table 3 gives a listing of the correspondence between the ray trace
results and their variable names and storage locations as used on the ray
trace subroutine of the program,

Table 4 provides information concerning the sign convention as used in

the development of the equations for the computer code.

FLOW CHARTS
This section contains two flow charts. Figure 3 shows the interrelation
between the subroutines of the program. Figure 4 shows the sequence im which

subroutines are selected by the driver.

Listings of the routines of the program are given in Appendix D.

10



Table.l -
Subroutine Descriptions
WINDEF (DO)

Apollo window deformation and line-of-sight driver

Controls solution of problems

Input: Physical parameters, program control switches, via cards
Output: Error comments

ELIESE (DL)

Elliptical plate deformation generator

Solutions by small deflection theory (closed form)
Input: Plate dimensions, physical properties

Output: Plate deflection and slopes about x and y axes
Calling statement: CALL ELIPSE

ELIPIT (D2)

Elliptic coordinate generator

Elliptiec coordinates are generated by the Newton-Rhapson method of
successive approximations

Calling statement:
CALL ELIPIT (C, X, Y, XI, ET, FXP, FEP, GXP, GEP, DET)

c = focal distance

X = x coordinate rectangular coordinates
Y = y coordinate rectangular coordinates
XL = elliptic elliptical ccordinate

ET = hyperbolic elliptical coordinate

FXP = -C sinh (XI) cos (ET)

FEP = C cosh (XTI} sin (ET)

GEP = -C cosh (XI) sin (ET)

GEP = -C sinh (XI) cos (ET)

DET = determinant (FXP GEP - FEP GXP)
RECTNG (D3)

Rectangular plate deformation generator

Solution by small deflection theory (infinite series of 16.‘terms)
Input. Plate dimensions, physical properties '

Output: Plate deflection and slopes about x and v axes

Calling statement: CALL RECING

SEQS (D4)

Matrix inversion and linear equation solution
Calling statement:
CALL SEQS (A, B, C, N, M)
A = matrix of moments
= matrix of right hand side
solution matrix - returned
= size of sguare matrix A
= number of right hand sides

E=2aw

1L



Table 1 (cont'd)

TRPZOD (DB5)

Reads in trapezoidal data from cards generated by SAMIS

Eliminates unnecessary data. Re-formats codes for ray trace routines
Input: Load number desired; number of cards, scale factor via cards
Output- Deflections and slopes about x and v axes

Calling statement: CALL TRPZOD

LRGDEF (D6)

Large deflection generator for rectangles
Solved by energy method described in Timoshenko

Input- Plate dimensions, physical properties, deflections and slopes
by small deflection theory (from RECTNG)
Qutput: Large deflections and slopes about x and y axes

Calling statement. CALL LRGDEF

DEFRES (D7)

Prints plate deformation data on system output tape or tape 7
Input: Problem parameters, physical properties, deflections and slopes
Output: Same as Input
Calling statement:
CALL DEFRES (IDT, NOFPRT)
IDT deformation data retrieval sequence number
NOPRT = output tape selection switch

nn

RAYTRA (D8)

Driver for ray trace procedure
OQutput: Entering and exiting ray coordinates and angles and vector
difference between entering and exiting rays
Calling statement:
CALL RAYTRA (¥S, ¥S, ZS, ALPHAI, DELTAN)
XS = x coordinate of entering ray
Y5 coordinate of entering ray
Zs .0
ALPHAT = plane angle
DELTAN = ray angle

I
o

ITERAT (D9)

Tterates to find location of ray on next surface

Stops iteration when error is less than 1.0E-6

Calling statement:
CALL ITERATE (XP, YP, K, DELTAP, CIL, DELZ, OWX, OWY)
XP = x coordinate of ray
YP y coordinate of ray

K’ index of surface

DELTAP = 1.0 .

Fd

CI = direction cosines’ ,

DELZ = deflection of plate at point ray enters or leaves plate
OWX = slope about x axis

OWY = slope about vy axis

12



Table 1 (cont'd)

INCOTB (EQO)

Determines deformation of plate at intersection with ray
Solution uses an osculating interpolation function
Calling statement:

CALL INCOTB (%P, YP, OWF, CWX, OWY, IPG)

XP = x Tobfdinate of ray

YP = y coordinate of ray
OWF = deflection of plate at point ray enters or leaves plate
OWX = slope about x axis
OWY = slope about y axis
IPG = switch associated with MAX=MIN routine
NORMAL (EL)

Calculates normal to plate at ray intersection point
Calling statement:
CALL NORMAL (OWX, OWY, K, DELTAP, CN)

OWK = slope about x axis

OWY = slope about y axis

K = index of surface

DELTAP = 1.0

CN = direction cosines
REFRI (E2}

Calculates new direction of ray upon entering new medium
Calling statement:
CALL REFRI (CI, CN, QRI, CR, IS0)

CL = direction cosines, entering
CN = direction cosines, entering
QRI = ratio of refractive indexes of two mediums at boundary
CR = direction cosines, leaving
s IS0 = number of system output tape

RESPRT (E3)

Prints ray trace and mean-rms data on system output tape or tapes 7, 8 & 9
Input Problem parameters, physical properties, ray trace output data
Qutput, Same as input -
Calling statement:

CALL RESPRT (IRT, NOFRT)

IRT = retrieval index

NOPRT = output tape selection switch

MENRMS (E4)
Stores data for mean and rms calculations and calculates same
Input - Vector error between entering and exiting ray for all grid points
Qutput: Mean and rms of vector error for all plane angles
Calling statement:
CALL MENRMS



Table 1 (cont‘df |
MAXMIN_ (E5)

Calculates maximum and minimum slopes at each grid point
Calculates slope by means of a small differential
Inpuk: x and y coordinates of point
Output: Problem parameters, physical properties, maximum/minimum output
Calling statement:
CALL MAXMLN

RTVLST (E5)

Prints out the retrieval index list
Input: Problem parameters, physical properties, retrieval data
Output: Same as input
Calling statement:
CALL RTVLST (IRT, LIN, IPV)

IRT = retrieval index
LIN = line number
IPV = page number of retrieval index list

BONDRY (E7)

Tests to see if the location of a ray is outside the plan form boundary
Calling statement:

CALL BOWDRY (XP, YP, IBY)

XP = x ccordinate of ray

YP = vy coordinate of ray

IBY = bypass switch

PACWRD (E3)

Index word packing-unpacking routine
Packs a two word integer into one word or vice versa
Calling statement.
CALL PACWRD (K1, X2, K3)
Packing:
Kl = integer one entering; resulting integer leaving
K2 integer two entering
X3 = 1, pack integers; =2 unpack word
Unpacking:
Kl = packed integer entering; integer one leaving
K2 = integer two leaving
K3 = same as above

PAGE (E9)

Prints page number at Lop of each page
Calling statement:

CALL PAGE (IPN, LINE, 1SN, INX)

IPN = page number

LINE = line number

ISN tape number

INX retrieval index

Il

4



g
Table {'/(cont'd)

SHRDEF (%0)

Calculates shear deflection of a rectangular plsate
Calling statement:
CALL SHRDEF



AMN
AVH
AVS
CHAP
CPRSS
DEL
DIMA
DIMB
DIMC
DWX
DWY
FR
GNU
IBC
TLRG
IPB
PID
IPR
IREL
IRM
ISCRL
ISCR2
ISEC
ISI
IS0
JPN
LOCP
LP5
LP7
MIPB
NGP
NMP
NPAG
NEPAN
PLNAL
PRESL
PRSS
RAYA
RES1
RIi
RTV
SCALi
SKAL
SPACL
SPAD

STATi
5TD
THIC
WA

.

YONG

Table 2

Constants and Variables in Common Array

Subroutine Designation in Which Used

DO
Do
Do
Do
Do
Do
DO
Do
bo
DO
Do
DO
DO
Do
DO
Do
DO
Do
DO
DO
DO
DO
bo
Do
Do

Dl
pl

Dl
Dl
D1
Dl
Dl

D7
D3 D6 D7
D3 D6 D7

D7
D3 D5 D6 D7
D3 D5 D6 D7
D3
D3 b7

D7

D7

D7

D5
b7

DO D1 D3 D5 D6 D7

DO
DO
DO
DO
DO
DO
Do
DO
Do
Do
Do
bo
Do
bo

DO
DO
DO
DO
Do
Do
DO
DO
Do
DO

bo

Dl D3 D5 D6 D7

D7

D7

D7

b6 D7

D1 b3 D5 D6 D7
DL D3 D5 D6 D7
Dl D3 D5 D& D7

Db

16

D8

jils]

D8

D8

D8
D8

D8

D8

EO

EO
EO

EO

EO

EO
EO
EO

E3

E3
E3
E3

E3

E3

E3

E3
E3

E3

E3

E3
E3
E3

E3

E3

E3
E3

E3

E4
E4
B4
E4

B4
B4
B4

E4

B4

b
B4

B4

E4
E4

E5

E5
E5
E5

E5

E5

E5

E5

B>

E5

E5

E5

E5

E5
E5

E6 E7

E6 E7
E6 E7
E6 E7

E6

E6

E6

E6
E6

E6

E6

E6



Name in Printouts

HJN

|

Al

Pane Z
Pane GX
Pane GY
X 9UT
Y OuT

Z @UT
AZ

DZ
(Al-A2)
(DL-D2)

THETA

T(AxB)
J(AxB)

K{AxB)

Table 3

Alternate Names For Printed Ray Trace Itmes

Verbal Name
Incident ray x coordinate
Incident ray y coordinate
Ray angle entering
Plane angle entering
Pane deflection
Slope about x axis

Slope agbout y axis

_E?itihg: ray ® coordinate

’Eg@tggé} ray y coordinate
_ﬁgié;hgj z cooxrdinate
Plante angle out

Ray angle out

Plane angle deviation

Ray angle deviation

Incident- éxiting - ray
deviation —

i component of cross product

j component<of cross product

k component of cross product

B 15\\

Storage Name
and Location

Name in RAYTRA

RES (1-8)
(11-18)
(21-28)
(31-38)
(41-48)
(51-58}
(61-68)
(71-78)
(81-88)
(91-98)
(101-108)
(111-118)
(121-128)
(131-138)

(141-148)

(151-158)
{161-168)

(171-178)

XS

¥s

DELTAL

ALPHAIL

ZP

PHX

WY

Xp

YP

ZP

ALPHAR

DELTAR

DELALP

DELDEL

DEEINC

CRPI
CRPJ

CRPK



Table %2
Sign Convention in Subroutines
Rectangle and Ellipse generate positive deflections in the direction of
positive pressure (q).

The pressure (q) is positive in direction of the positive Z-axis.

Deflections are always generated for a positive unit pressure (q}l.

Z
A
’} + pressure
+4w
_X X
AZ
-K X
l/
- pressure
DWX = Slope in x direction (about y axis) i1s always negative for positive w.

DWY Slope in ¥ direction (about x axis) is always negative for positive w.

DEFRES changes sign of deflection and both slopestﬁggznegative pressure

RAYTRA changes sign of deflection for negative pressures of point under

consideration

INCOTB changes sign of deflection and both slopes for negative pressure at

& corner points

INCOTB returns deflection and slopes with correct signs for any quadrant

18



WINDEF

<1 ELIPSE |- > ELIPIT
—> PACWRD
<= RECING [ .| SEGS
et—— = SHRDEF BONDRY
< TRPZOD [ /| PACWRD
] DEFRES = .l PAGE
7] MAXMIN >y > INCOTB
PACWRD

“——>=  LRGDEF B
et RTVLST =  PAGE

PAGE  [=—%{ RESPRT >~

me{ PACURD

MENRMS |

~> RAYTRA = BONDRY }

Figure{i;%} Program Flow Between Subroutines

ITERAT

%

INCOTB

NORMAL
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DRTIVER

START WINDEF

Y

READ IN DATA

-

SET BOUNDARY
CONDITION SWITCH
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Section 3
PROGRAM USAGE

This section presents information to assemble and submit a program
deck, prepare a data deck, and interpret the output. The program deck is
composed of system control cards,the computer code, and the data deck. The
data deck consists of cards containing the information necessary to model
the particular windows to be analyzed.

WINDEF 1s a FORTRAN IV program. It was checked out on the IBM 7094 DCS
under version 13 of the IBJOB processor. Elliptical and rectangular
parameters are introduced on punched cards. Trapezoidal parameters and
deformation data are also read in on punched cards. Deformation output is
on tape 7 (I87) and the ray trace results are output on tapes 8 (IS8) and
9 (1IS89). Mean and rms summation data and maximum-minimum slope data is
output on the system output tape. The data on 188 is for off-line printing.
The data on 189 is in binary format and can be read by the data retrieval
program.

The following paragraphs provide a general description of the input

requirements.

PROGRAM DECK MAKEUP
Figure 5 illustrates the order of the cards which make up the program
deck when all thé,data is to be output om the system output tape (Mode 1).

The formet for the control cards in the above deck is:

Columns: 1-7 3-80
5J0B {See Manual)
4IBJOB blank
5DATA blank



e

Data Deck

"$DATA ~

4 /

I/Bineu:y Deck

($IBJOB /

( $J0B

“Figure 5. Program Deck-lMode 1

S

rﬁata Deck

=

r Binary Deck [

[/$DE_CK RINOS
(’@ECK‘ BCDOS

( $TB.JOB

( _$SETUP.09

rsszm?' 08
r‘ '$SETUP" 07

( $JOB.

:_ Figuré .6., Program Deck-Mode 2
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Figure 6 illustrates the order of the cards which make up the program
deck when deformation data is output on tape 7, printed ray trace data is
output on tape 8 for microfilming, and binary coded ray trace data is stoved
on tape ¢ for later retrieval (Mode 2).

The format for the control cards in the above deck is:

Columns: 1-8 16-80
5J0B (See Manual)
SSETUP 07 ASSIGN
4SETUR 08 DISK, ASSIGN, 1
$SETUP 09 ASSIGN
S$IBJOB blank
SDECK BCDO3
$DECK BINO9
SDATA blank

The Ames 7094 Operational Manual should be consulted for other items

required on the $JOB cards.

DATA DECK MAKEUP

Figure 7 illustrates the arrangement of the data deck for multiple
problems. This deck may include as many problems as desired, stacked ome
behind the other. The last problem is followed by two (2) blank or zero
cards, i.e., column one to eighty are either all blank or filled with zeros.

Figures 8 and 9 illustrate the arrangement of the data cards within a
single problem for the Single Ray Trace and Two Ray Trace data decks. The
detailed format for each of the sets of cards in Figures 8 and 9 is explained
in Tables 5 and 6. The numbers on the cards shown in the Figures 8 and 9

correspond to the numbers of the entries in Tables 5 and 6 respectively,
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Note that the figures Showéhg?deck ér;gngemhnttwhEn-Erépezoidaln_
deformation- data :g:%used. 1f elliptical or rectangular planforms are
being analyzed., cards 13 and 14 are not used.
Several problems may be run using the same data by making multiple
entries on cards 4 through 8 and entering the corresponding count on card
2. This compacted input format makes 1t very comvenient to rumn combinations
of problems with a minimum of input.
In the tables, three types of formats are indicated. They are:
1) é}p@gpumer;c - Any combination of characters acceptable to
“theféoﬁﬁﬁﬁér; (e.g., 26 letters, mummerals 0 to 9, and special
characters).
2) Integers - (e.g., 3, 14, -8).
3) Floating Point Numbers - (e.g., 21.7 + 2, 23.5 and 106-1, which
are read as 21.7 x 102, 23.5, and 106 x 10-1 respectively).
In all instances, the input data must be right justified with respect
to their assigned column locations on a card. 1If a number is to be placed

in columns m-n, the rightmost digit (viewer's right) of the number must be

in column n. Any consistent set of units for the physical quantities is

permissible,
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1. Title Card

Table 5

Single Ray Trace Input Data

Columns Symbol Information
1-5 IRT Initial retrieval number minus 1
6-80 WORD(T) Problem title
2. Geometric Parameters
Columns Symbol Information
1 - Leave blank
2-5 SHAP Planform shape?
Enter: ELIP for ellipsesb
RECT for rectanglesb
TRAP for trapezoids®
6 - Leave blank
¢7=10 BONC Boundary condition
Enter: HING for hinged
CLMP for élamped
BOTH if both hinged and
clamped conditions are
to be evaluated
11-20 AA Ellipse: x axis length
Rectangle: long side length
Trapezoid: base length (longest)
21-30 BB Ellipse: y axis length
Rectangle: ishort side length
Trapezoid: height
- ne,
*31-40 cc " Trapezoid. base length (shortest)
41-50 THIC Glass thickness
51-60 YONG Young's modulus
61-70 GNU Poisson's ratio
71-80 DEL Coordinate point increment

a See Figure T0,

Format

Integer

Alphanumeric

Format

Alphanumeric

Alphanumeric

Floating

Floating

Floating
Floating
Floating
Floating

Floating

b A circle 15 an ellipse with A=B; a square is a rectnagle with A=B.

¢ Trapezoids must be regular trapezoids.
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Limit Parameters

Table 5" (cont 'd)

Columns Symbol Information Format
1-5 NPAN Number of panes (max.=2) Integer
6-10 NSCL Number of scale values (max.=8) "

11-15 NSEC Number of pane spaciiig,values "
(max.=8) -

16-20 NEPRS Number of pressure differences n
(max.=8)

21-25 NPAG Number of plane angles (max.=8) u

26-30 NRAG Number of ray angles (max.=8) "

3135 IMAN Set=l to perform maximum/minimum "
calculations

36-40 ILGD Set=1 to perform large deflection "
calculation (rectangles only)

£1-45 IREL Set=1 if trapezoidal x-axis u
boundary is an axis of symmetry

46-50 NOPRT Set=0 to get displacements on tape“:: b
7. ray trace data on tapes 8
and 9

Set=1 to get all data on system 2
output tapeaqﬁayétndqe;ﬂa%é’éh tApé 9
Set=2 to get rms and deformation

data only

51-60 CPRSS Cabin pressure for 2 pahe cases Floating

61-65 ISHR Set=1 if-rectangular shear Integer
deformation desired

Geometric Scale Values

Columns Symbol Information Format
1-10 SCAL(T) Scale value Floating

11-20 1
71-80 1



5. Pane Spacing Values

Table 5 (cont'd)

Spacing between panes of
double pane windows

Absclute (not page)
interstitial pressure

Columns Syimbol Information
1-10 SPAC(T)
, 1120
' .\
71-80
6. Prassure Values
Columns Symbol Information
_1-10 PRES(T)
11220
“71-80

7. Plane Angles (see Figure 11)

Plrane angle measured from

positive X-axis

Columns Symbol Information
1-10 PLNA(T)

11-20

71-80

8. Ray Angles (see Figure 11)

Columns Symbol Information
1-10 RAYA(T) Incidence angle
11-20

71-80

30
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Floating

Format

Floating

Format

Floating

Format

Floating



Table 5 (cont'd)

12, Refractive Indices (There will be 2 (NPAN) + 1 refractive indices)

Columns Symbol Information Format
1-10 RICL) Refractive index Floating
11-20 n
41.-50 "

13, Trapezoid Data Paramters

Columns Symbol Information Format

1-5 JLp® Load no. of data to be Integer

accepted by program., JLD

is the column code value
output by SAMIS to identify
different loadings

6-10 NCRD No. of cards of data to be I
read in

11-20 SCLFAC Scaling factor Floating

21-30 Xl X-coordinate of origin of Floating
coordinates

31-40 Yl Y-coordinate of origin of Floating
coerdinates

41-45 NTX No. of intervals along x-axis Integer

to center of interpolation

46-50 NTY No. of intervals along y-axis Integer
to center of interpolationm

14, Trapezoidal Data

Columns Symbol Information Format
1-6 LOC(T) Row/col. code (Jmax =3) Integer
7-12 ILD{T) Load number (J =3) "

max.

81f JLD is negative, data is not to be scaled for pressure.

If NCRD is negative, data for one pane is input and is used for both
panes.
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Table 5 (cont'd)

14, Trapezoidal Data {continued)

Columns Symbol Information Format
13-24 ELM(J) Deformation value (J _ =3) Octal _~
25-48 ' Same format as 1-24
49-72 Same format as 1-24

The rightmost digit it LOC(J) indicates which deformation is stored at

ELM(J). The digit-deformation correspondences are:

3 = deflection
& = slope about x-axis
5 = slope about y-axis
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Teble 6~
Two Ray Trace Input Data

1, Title Card

Columns Symbol Information
1-5 IRT Initialﬁiéiiééééi number minus 1
6-80 WORD(I)  Problemjtitle
2. Geometric Parameters
Colunns Symbol Information
1 - Leaveajﬁggéf
2-5 SHAP Planform shapeaL}

b -
Enter. ELIP for ellipses: g
RECT for rectanglescf

TRAP for trapezoids - .

6 - Leavefﬁléﬁkﬂ

7-10 BONC Boundary c¢ondition
Enter: HING for hinged
CLMP for clamped
BOTH if both hinged and
clamped conditions are
to be evaluated

11-20 AA Ellipse: x axis length
Rectangle: long side length
Trapezoid: base length (longest)

21-30 BB Ellipse: y axis length
Rectangle. short side length
Trapezoid: {height})

31-40 CcC Trapezoid: base length (shortest)
41-50 THIC Glass thickness

51-60 YONG Young's modulus

6L-70 GNU Poisson's ratio

71-80 DEL Coordinate point increment

a See Figure’]&ﬁ

Format

Integer

Alphanumeric

Format

Alphanumeric

Alphanumeric

Floating

Floating

Floating
Floating
Floating
Floating

Floating

b A circle is an ellipse with A=B; a square is a rectangle with A=B.

¢ Trapezoids must be regular trapezoids.
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Table (6 (cont'd)

3. Limit Parameters
Columns Symbol Information Format
L-5 NPAN Number of panes (max.=2) Integer
6-10 NSCL Number of scale values {(max.=8) H
11-15 NSEC Number of pane spacing values n
(max.=8)
16-20 NPRS Number of pressure differences "
(max.=8)
21-30 NOPRT See Table 1 for NOPRT flags "
31-35 IMAN Set=1 to perform maximum/minimum "
calculations
36-40 ILGD Set=1l to perform large deflection "
calculations (rectangles only)
4l-45 IREL Set=1 if trapezoidal x-axis :ji_:;;;r "
boundary 1s an axis of symmetry
46-50 NBET Number of Beta angles (max.=8) .
51-55 NESI Number of PSI angles (max.=8) B
56-60 NPAL Mumber of PAI angles (max.=38) "
61-65 NTHE Number of THETA angles (max.=8) "
66-70 NSEX Number of sextant distances "
(max.=8)
71-80 CPRSS Cabin pressure for 2 panes cases Floating
& Geometric Scale Values
Columns Symbol Information Format
1-10 SCAL(TI) Scale value Floating
11-20
71:81
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Table 6 (conttd)}

5. Pane Spacing Values
Columns Symbol Information
1-10 SPAC(I) Spacing between panes
of double pane windows
11-29
71-80
6. Pressure Values
Columns Symbol Information
1-10 PRES(I) Absolute (not gage)
interstitial pressure
11-20
71:80

7. Beta Angles (see Figure 12)

Columns Symbol Information
1-10 BETA(T) Plane angle measured
From positive x-axis
11-20
71-80

B. PSI Angle (see Figure 12)

Columns Symbol Information

1-10 = PSIA(T) Z-plane inclination angle
11-20

71-80

37

Format

Floating

Format

Floating

Format

Floating

Format

Floating



Table 6 (cont'd)

9. PAL Angle (see Figure 12)

Columns Symbol Information

1-10 PATA(T) Primary line-of-sight angle
11-20

71-80

10. Theata Angle (see Figure 12)

Columns Symbol Information
1-10 THEA(T) Sextant angle
(must be positive)
11-20
71-80

11. Sextant Distances

Columns Symbol Information

1-10 ZSEXT(I) Distance of sextant
from window

11-20

71-80

Format

Floating

Format

Floating

Format

Floating

12. Refractive Indices (There will be 2(NPAN) +L refractive indices)

Columns Symbol Information

1-10 RI(TI) Refractive index
11-20

71-80

38
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Table 6 (comnt'd)

13. Trapezoid Data Parameters

Load no. of data to be
accepted by program. JLD
is the column code value
output by SAMIS to identify
different loadings.

No. of cards of data to be

X-coordinate of origin of

Y-coordinate of origin of

No. of intervals along x-axis
to center of interpolation

Columns Symbol Information
1-5 JLp?
6-10 NCRDb
read in
11-20 SCLFAC Scaling factor
21-30 X1
coordinates
31-40 Y1
coordinates
41-45 NTX
46-50 NTY

14, Trapezoidal Data

No. of intervals along y-axis
to center of interpolation

Row/col. code (J =3}
max.

Load number (J =3)
max.

Deformation value (J =3)
. max

Same format as 1-24

Columns  Symbol Information
1-6 LoC(T)
7-12 ILD(I)

13-24 ELM(T)

25-48

49-72

a . . . 1
If JLD is negative, data is not tc be scaled for pressure.

b

Same format as 1-24

Format

Integer

Floating

Floating

Floating

Integer

Integer

If NCRD is negative, data for one pane is imput and is used for both

panes.
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Table -6 (cont'd)

The rightmost digit in LOC(J) indicates which deformation is stored at

ELM(J). The digit-deformstion correspondences are:

3 = deflection
4 = glope abouf x-axis
5 = slope about y-axis

40
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Z-plane inclination (PSI) Angle
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24

Figure {L2;x Two Ray Trace Angles
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UULEUL FUKMAL

The output for the window deformation data is shown in Figure 13.
This output is put on tape 7 (187) in a form for printing. The retrieval
numbar is assigned by the analyst to enable retrieval of the data from
tape 9. The first line of printout aftex the title describes the physical
parameters of the window being analyzed. The first word denotes the planform
shape. A, B. and C are the dimensions of the window. SCALE is the factor
by which the dimensions have been multiplied (to study windows of the same
shape with different dimensions). The thickness, number of panes, and pane
spacing are given. PRESSURE is the interstitial pressure if there are two
panes Or the cabin pressure if there is only omne pane. The edge fixity is
given by the last word on the line. The rest of the output consists of a
tabulation of the point coordinates (in inches) and the associated deflections
for the inner (pane 1) and op}ér (pane 2) panes. If there is only one
pane the deflections of pane 2 are given as zeroes. The deflections are
measured in inches.

The output for the ray trace {(line of sight) data.is shown in Figure 14,
This output is put on tape 8 (IS8) in a form for printing and on tape 9 (1I89)
in binary format. If the line of sight data is to be retrieved, tape 189
should be mounted and called by the data retrieval program. The details of
the data retrieval program are given in Appendix C. The first line following
the title gives the physical parameters of the window being analyzed. The
next line gives the coordinates of the point at which the incidence angle
strikes the reference surface (see Figure 2). The angle Dl is the incidence
angle measured in degrees. The remainder of the output is a tabulation of

the ray trace data for each plane angle (Al) requested by the analyst.
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RE'TRIEVAL NUMBER = 1

WTINDGOCW DEFORMATION DAETA
RECTANGLE A= 9.30 B= 9.30 SCALE=0.75  THICKNESS= 0.30 PANES=2  SPACING=1.0 PRESSURE= 7.5 HINGED
COORDINATES DEFORMAT 10N S COORDINATES DEFORMATIONS
X Y DEFL., PANE 1}  DEFL. PANE 2 % ¥ DEFL. PANE 1 DEFL. PANE 2
D.00 0.00 -0.288272E-02 0. 94001BE-02 0.50 0,00 =0,284498E-02 0.927711E-02
1.00 0.00 -0,273222E-02  0.8509418-02 1,50 0.00 -0.254387E-02 0,830175E~02
| 2,00 0.00 ~0,228851E-02  0.746254E—Q2 2,50 D400 -0.196417E-02  0.640489E-02
3,00 0.00 =0.157870E-02  0.,514792E-02 3.50 0.00 -0.1140366-02 0.371867E-02
4,00 0.00 —0.650475E-03  0.215372E-02 4.50 0,00 -0.154197E-03 0.502817E-03
0,00  0.50 -0,284498E-02  0.927711E-02 0,50  0.50 —0.280776E-02  0.915572E-02
1.00 0.50 =-0.269653E-02  0,879303E-02 1.50 0.50 -0.251270E-02 0.8193605-02
2.00 0450 -0.225881E-02 0.736570E-02 2.50 0.50 -0.193880E-02 G.632215E-02
3.00 0,50 =~0.155841E-02 0.508179E-02 3.50 0.50C -0.112579E-02  0.367106E-02
T %00 0450 =-0.652079E-C3  0.212634E-02 %.50 0.50 =—0.152242E-03  0.496443E-03
TN 0,00 1.00 —0,2732226-02  0,890941E-02 0,50 1,06 -0.269653E-02  0.B79303E-02
[ T, _1.00 1,00 -0.2589886-02  0.844525E-02 1.50 1.00 -0.24135%E-02  0,787039E-02
. & '| 200 1.00 -0.2170048-02  0.707621E-02 2,50 1,00 -0.186294E-02 0,607482E-02
3.00 1.00 -0.149776E-02  0.488401E-02 3.50  1.00 -0.108222E-07 (.352896E-02
4: | 400 1.00 -0.026961€-03 0.204444E-02 4,50 1,00 -0.1463955-03  0.477375E-03 L
——d @,00 1.530 -0.2545876-02  0.B8301(5E-02 0.50  1.50 -0.2512870E-02  O.B819360E-02
1.00 1.50 =-0,2413598-02 0. 78T039E-02 1.50 1,50 -0.224970E-02  0.7335998-02
2400 1,50 -~0.202320E~02  0,659738E-02 2,50 1.50 -0.173743E-02  0,5665538-02
3,00 1.50 -0, 139736E-02  0.455650E-02 3.50  1.50 ~0.101005E-02 0.329364E-02
4.00 1,50 -0,585351E-03  0,190875E-02 4450  1.50 -0.13670TE—-03  0.445784E-03
0,00 2.00 —0,228851E-02  0.746254E-02 0,50 2,00 -0,225881E-02 0.736570E-02 . o
1,00 2.00 —0s217004E-02 0. 707621E-02 1250 2.00 —0.202320E-02 0.659738E-02
2,00 2.00 -0.182013E-02 0.593522E-02 2:56 2,00 -0.156374E-02  0.5099168-02
3.00 2.00 -0.125832E-02 0. 410321E-02 3.50 2,00 -D.910050E-03  0,296755E~02
4,00 2.00 -0.5271665E-03  0,1720656—(2 %.50 2,00 -0.123273£-03  0.401977E-03
0,00 2450 -0.196417E-02  0.5640489E-02 0.50 2,50 -0.193880E-02 0.632216E-02
1400 2.5C =0.186294E-02  0,607482E-02 1450 2,50 =0,173743E-02  0.566553E-02 A _
2,00 2450 -0.156374E-02 0.509916E-02 2450  2.50 =041344236-02 0. 4383375-00 \
2.00  2.50 -0,108242E-02  C.352963E-02 3.50 2.50 -0,783420E-03  0,255463E-02 \
4400  2.50 =0,454562E-03  0,148227E—02 4450 2.50 =0.106242E-03  0.346441E-03
0.00 3,00 =0,157870E-02 0.51&792E-02 0.50 3,00 —0.155841E-02 0.5081/8E-02
1.00 3,00 -0.149776E-02  0.48B8401E-02 1450  3.00 -0.139736E-02 0.455660E-02
2.00 3.00 —0.125B32E-02  0.410321E-02 2.50 3,00 -0,1082425-02  0.352963E-02

- FOLDOUT FRAME \

Figure 13.

Ouj;put - Window Deformation Data
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RETRLEVAL RUMBER = i N DT
R AY TR ALCE 9ATA
ELLIPSE A=17.20 8=11.40 SCALE=1l.CC THICKNESS= Gu.30 PANES=2 SPACING=0D.5 PRESSURE= 3,0 HINGED
X = 0.00 Y = (.70 0l = 45,00
Al GEb e G OGUOCQ 4£5.050000 90, 00C000 125, JCLCad 18U 00000 225,000C00 270.000C0C0 315.GC0000
XCUT INs 0., 859547 0 .6075689 Q. COCC00 -{.607689 -0. 859547 -0 .607589 =-0.L£00000 Q.E07EES
YouT IN. -(3.0004000 0.60T753 0.859348 D.6C77532 C. Gaeoao =0:,607753 -0.859348 -0, 607753
Z0UT IN 1.1265%4 1.,126410 1.12€224 1.12641C 1.1265%5 1.126410 l.1267224 1.128410
AZCUT DEG. 0. 00CGC0 &4 ,996014 89,5969%99 125,003682 179, 995996 224,995998 269,999581 315.,003967
D20UT DEGS 44,997E€2 45,992917 44,990003 444553918 4£4.557862 4£4.993317 44.99GC03 44,993919
Al=-A2 SEC. ~0,3660E-04 0.1435E 02 C.CCCOE-38 -0.1434C @2 0. 6147002 Cel440F 02 0.4918E~01 -0.1430E {2
D1-D2 SEC, 0.78693E C1 0.218GE 02 0. 2ECQE 02 0.218%E 02 0.7695E 01 0.21898 02 J.35S9E Q2 0.2189E 02
THETA SEC, (3.7668E (1 G.241%E 02 (o 2ESTE Q2 (.2411E Q7F D« 7H63E €1 0.2411E Q2 {a3EG6E 02 0-?410E 02
ITHE SEC. 0. 000126 20.,5384464 3%,G568629 20.536927F 0.001099 ~20.5348622 ~35.964019 ~7045338E4
JTHE SEC. =7.686782% -13,393328 ~Ca. (00673 10,350254 T2 663216 1Q.391791 0,0013%4 -1i0.391023
KTHE SEC. =-0,000125 -7.173748 Q. L00672 72174518 3.,00109% ~T.17T2211 0,001392 71171827
A = 1.00 Y = {.{@ Dl = 45.00
Al DEG. 0,000000 45,0C0000 90.0024000 125, CL0CG0 180.000000 225.00G000 270.0000C0 318.000CC0
XauT IN, 1.8584¢<0 1.&60712B 1.G00133 De35242G 0. 140355 Ua.392429 1.C0CG133 1.607128
YOUT N, -0,000000 0.,607C59 0858867 D. 607768 0.GE00Q0 -0, 607768 -0.8588B67 ~1.607059
ZOUT iN. 1,12829¢ 1.125351 14125745 1l.126514 1.126%44 l.126514 1.,125745 1.1253E1
AZCUT DEG. -0, 000040 4% ,995565¢ 89.5GSB6S 125,003985 179.994996 224 .955595 270.00G118 315,004021
D20UT DEG. 44 ,998249 44,594278 4L4.550097 44,993 806 44,397787 44 4,393809 44599CG097 454994277
Al-A2 SEC. D.BT28E-04 0.14856E 02 0. 201GE 00 -0.143¢€ (2 D.E14TE-DZ Q.1%441F 02 -0D.4428E 00 -0.145CE Q2
Di-82 SEC. C.6301E 02 0,2060E 02 0.385€65E Q2 0.2229E 02 0.7964E 01 Cu2229E 02 0.3565E 02 C.20&0E C2
THETA SEC. U.5277TE 01 0.2301E 02 C.3563E 02 Ge2447F Q2 0.7938E 01 0.2446E 02 0.3563EF 02 0.2381E 02
ITHE SECS 0,000188 19.,695533 25,632072 20.820465 0. 301261 -20.,815855 -=3B.E26£93 —-19,6947E€5
JTHE SEC. -6,277029 —9.,403634 C.25053C 10.655658]1 T.938302 10.662267 D.252814 -C,405170
KTHE SEC. -0,000188 ~T.277481 -{.250530 7- 183737 C.001261 ~7.179895 D.252¢12 T+275560
: - i ;
—- - T T e a2 - —— e e [ o Mdadehs

FOLDOUT FRAME |

Figure l4. Qutput - Ray Trace Data
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When maximum-minimum slopes are required, the deflection and maximum
and minimum slopes are printed on the system output tape. The output for
this data 1s shown in Figure 15, The first line following the title gives
the physical parameters of the window being analyzed, The remainder of the
output consists of a tabulation of the coordinates of the point under
investigation along with the deflections at that point and the maximum and
minimum slopes (in radians) and orientation angles. The orientation angles
are measured relative to the positive x-axis.

The mean and rme summation data for sets of collinear rays also appear
on the system output tape. The output for this data is shown in Figure 16,
The first line following the title gives the incidence angle. The rest of
the output consists of a tabulation of the plane angles and their respective
mean and rms values. The '"mo. points" indicates the total number of points
on the window which were used in the calculation of the mean and rms values.

A retrieval list also appears on the system output tape. The list contains
the retrieval index number and the parameters associated with each problem
for one runm on the computer. The output for the retrieval list is shown
in Figure 17.

The output for the two ray trace data is shown in Figure 18, This output
appears on the system output tape. The first line following the title gives
the physical parameters of the window being analyzed. The next lines give
the values of other parameters affecting the rayifr@Cing- WZSEXT" is the
distance of the sextant from the window reference surface., "BETA" is the plane

angle, “"PST" is the z-plane inclination angle, "THETA" is the sextant angle,
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e e JE— [P a.

WL NDOW DEFOQORMATIONS - DEFLECTION, MAXTIMUM AND # I NIMUHM

SLOPE

I
}

BELLIPSE A=10.090 B=13.D4 SCALE=1.08 THICKNESS= 0.36 PANES=1 SPACING=%%= RRESSURE=

18.G

HINGED

LANGLE IS LN DEGREES MEASURED WITH RESPECT TO THE POSITIVE X—AXLS)

COCRDINATES MAXIMUM SLBPE MINIMUF SLOPE
X ¥ DEFLECTION SLGPE ANGLE SLOPE ANGLE
a,590 N, 53 £, 1 A436FE=] D.12014E=02 4 8 0, 2B85.5 -2 134
1.58 1.5 f1.14785E~01 $.32701E-02 9. -0.2561LE-H4 1848. - ,
2.50 .50 DL11647E-41 D.54028E-02 G8e. G.31432E-D4 - B -
3,50 61, it R, I3346F=02 BL.A97 Q7 E=(2 194 =0, 100T0E-03 1A
450 JEE-AY] 0.25648E-02 0.83423E-02 G8. -0.61THGE-D4 8.
5.54% G Sy B.2D648BE-G2 N.B3423E-02 Sg. -0.6YTOBE-O4 8.
0.0 1.50 R, 147R5F-1 =0 32713 E=0p 1LED 0, 2464 JE=D00 an
1.50  1.50 0.13173E-01 ©.33842E-02  46.  -0.59372E-04  136.
2,58 1.5 0.20126E-21 0.46962E~-02  72. ~0.6635TE-04 162,
3,54 150 5,.59584F-7 0.59942F=02 a4, =0 G022 2014 174.
4,50 1.34 0.16139E-62 0.50816E-02 86,  -0.61118E-95  17é.
b asn 2.0 D,11647E-01  -0.539T0E-02 174, 0.30268E6-04 B2,
.. _1.50 2.511 . 101265201 D, &A9R2 F=q2 20, J.6T5H21E=04 128
- 2.50 2.5 D.72757E-92 D.48988E-02 44, 0.84401E-04 134,
& 1 3.50 2.50 D.29470E-Q2 0.T0658E-02  6D.  -D.B2073E-84 150
} L,50 250 N,294THE-7 £, TCARRE=02 A8, =, 20T IE~4 150
S~ 0.580  3.5u G.73346E-82  ~D.69BO3E-D2  170. -9.180126-03 B8R,
1.50 3.5 5.59584E-92 0.5994BE-02 &. 0.8964DE~D4 96, .
2.51 3.0 D.2340008E=A2 D,84843FE-02 _ 28, R.B8147E=-04 114 -
3.50 3.50 D.47326E-03 0.29512E-02 48, 0. 24265604 13D,
0.5¢  4.50 G.2064BE~02  -D0.83423E-02  172.  -0.61709E-04 82,
1.50 4 . Gad D .20048F=02 ~N,A3423F-072 172 . =N.6] TONE-D4 2.
2.50 4.30 5.20648E~02  -0,83423E-02 172,  -0.61700E-04  82.
3,50 4.5 D.28648E-02  -0.83423E-D2 172,  -0.617006-D4 82,
o558 D5l R.20A4BE-1}2 —D.R342IE-0G2 112, — 0. A1 FNOE-D4 824

P
‘ Figure 15. Output - Maxiouwm and Minimum Slopes

FOLDOUT FRAME ’ : : FOLDOUT FRAME 2




R A Y

TRAGCSE

OATA

M EADNM ANL R MS SUMMATION
ELLIPSE A=17,20 E=11.40 SCALE=1.(C THI CKKC3S= $.30 PANES=2 SPACTING=0.5 PRESSURE= 5.0 HINGED
RAY ANGLE (D1} = 45.00 LCEG.
PLANE ANGLE MEAN RMS NO, PGINTS
0.0 Do7301E 0) 0.4958E 01 31
45.0 0.1345E 02 0.5904EF 01 ZE
G0.C C.2329E €2 0.7919E al a8
135.¢ 0.1659E £2 0.5921F 01 3z
180.0 D.6496E 81 (0,35641E 01 26
225.0 C.lé6%4E 02 C.5705E 01 3%
270.0 0.2695E 02 (C.6800E D1 it
» 315.0 0.1807E 02 {§.3853E @1 3z
i ;
| . ;
T ) 'T _ —t B N
Figure 16. Output - Mean and RMS Summaticn
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RETRIEVAL

A B C PANES

a. Pape Spacing Values are not applicable when only one pané 1s considered and are indicated

SHAPE THICKNESS SPACING & PRESSURE FIXITY
L NUMBER _ . INo o IN_ Iha IN.. - IN.. LB o - s
1 ELLIPSE 3.60 3.60 G6.00 030 1 desopted 5.0 HINGED
d ELLIPSE 3.60 ___3.60 2 D.00 0.30 - Rk ek ok 1.5 HINGED —
3 ELLIPSE 3.68 3. 603 {.00 FE: 1 Hesdok kK 1.0 HINGED
4 ELLIPSE 3.60 3.648 .00 0.30 1 AR RE 15.G HINGED
L _ .5 ELLIPSE 3.24 3.2% 0.00 D30 1. . EEERF Seli . HINGEDR
& ELLIPSE 3.24 3.24 g.00 0.30 1 FREEF 7.5 HINGED
1 ELLIPSE 3.24% 3.24 0.64 $.30 i FAcoRS 10.0 HINGED
8 FHLIPSE  3.74 Feld .50 0,30 1 sk 15,5 . HINGED
° ELLIPSE 4432 4432 Q.00 D320 1 He e o TR 5.0 HINGED
19 ELLIPSE 4e32 4,32 .00 0.30 1 Fea ok Ta5 HINGED
dl  EMVARSE 4,32 4.372 DGR D.AG ¥ ok 18.0__ HINGED.. ... -
12 ELLIPSE 4432 432 0.00 0,30 b3 el ool o 15.8 HINGED
13 ELLIPSE 4,68 G4y 68 0.060 D.30 1 Kk 5.0 HINGED
14 ELIIPSE 4 .68 H.68 0.00_ D30 kg 7.5 HINGED— — .. . o .
is ELLIPSE 4,68 4,68 £.08 0.30 1 L 16.9 HINGED
156 ELLIPSE 4,68 %4568 0.00 0. 30 1 Aeesleofe 15.0 HINGED
17 EBWLIRSE 3,80 . 3.60 . 0.00 0,30 3 % _ 5.0 _CLAMPED. . . o - e———
18 ELLIPSE 3.60 3.60 ¢.00 0.30 1 FFwad T.5 CLAMPED
ig ELLIPSE 3.560 3.60 $..00 0.30 1 e s e ale 16.0 CLAMPED
L - 20  ELLIPRSE . 3.60 _ 3.60 . D.00.. __ 0.30 _ _ __ 1 Lt Rk 15.4 CLAMPED . ]
2L ELLIPSE 3«24 3.24 000 .30 i Sk 5.0 CLAMPED
22 ELLIPSE 3.24 3.2% .00 0.30 1 LR S TS5 CLAMPED
. 23 ELLIPSE Fe28 328  0BL.O0 ___ __G.30 .1 FeAHe A ARLD CLAMRED . . — . -
24 ELLIPSE 3.2% 3.2% .00 3. 30 1 Fedkd 15.0 CLAMPEB
. 25 ELLIPSE 4e32 4432 0.00 G.38 i A Ak 5.0 CLAMPED
- .26 ELLIPSE ____#.32 4,32 0,00 Q.30 1. d¥ckk T8 _CLAMPED -
27 ELLIPSE 4.32 4aBd2 0.00 2.30 i g 10.83 CLAMPED
28 ELLIPSE 4432 4ed2 500 0.30 1 e ool s 15.0 CLAMPED
29 ELLIRPSE .. 4.68  4.68 . D08  _ __0.30 1 k¥ 5.0 ... CLAMBED ______ e P
38 ELLIPSE 44568 4468 0.00 G.30 1 Faead Ta5 CLAMPED
3l ELLIPSE 4a68 4.68 0.00 - G330 1 E3-TE %4 10.0 CLAMPED
32 EtLIPSE 4.68 4.68 Q.00 _ B3 _ 1 o wgwwy 0 18,0 _ _ClLAMPED — o
33 RECTANGLE 3.00 3.40 §.048 0.30 1 Seege 5.0 HINGED
. 34 RECTANGLE 3.99 3.G0 0.00 §.30 1 dealokoR T+5 HINGED
e —— A5, RECTANGLE ... 3,00  _3.00 __0.040 . §.30__ 1 #ddak oL 31830 oL HINGED . o e
36 RECTANGLE 3.G0 3.00 $.00 9.30 1 ke 15.0 HINGED
37 RECTANGLE 2.T0 2«70 0.00 .30 1 A F 5.0 HIKGED
38 RECTANGLE 2,70 ___ 2,70 (.00 0.30 . . oA dededep®r TS5 e HINGED e . _
39 RECTANGLE 2790 2eTH D.00 0.390 1 KAEH R F 16.0 HINGED - -
4D REGTANGLE 2+70 2470 500 0.30 1 fekkdksk 15.0 HINGED

- LT ‘_)-k

i |

Figure 17.

FOLDOUT Fiame |

Qutput - Retrieval List
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RETRIEVAL KUMBER =

1

R A Y TR

THC ACE CATA
ELLIPSE A=144.00 B=14.00 SCALE=1.010 THICKNESS= Q.38 PANES=2 SPACING=(0.3 PRESSURE= 10.0 FINGED
ISEAT=  4£.000 Iha BETA= 132,00 GEG» PSI= 0,00 DEG. THETA= 0.00 DEG. PAI= 20.00 DEG. SAl= SC.0C DEGa
XPF 1IN YP IN xe guv YP OUuT XS IN S IN AL 4guT YS (Qun ERRCR (SEC})
0.0000 U.Goa40 ~0,04000 G.CQCO 2+448¢€ -2. 4488 224490 ~2.44590 l.04848
1.0400 0.0000 1.0002 0.00C0 3.448& =2.448¢ 3.4491 ~2 4490 D.EBZ16
i Z2.0000 0.00400 Z.00032 J.COC0 444486 =244 8€E Halt92 —Z2.4489 0.67545
3. 00400 J. G800 20005 G.C0C0 Sa4486 =2.4486 524453 ~2a5489 0.47786&
4, 0000 0.0000 40006 0.0080 £ 4486 -2.448¢ 6e4453 —244489 0.40405
5.0000 G.0060 2..0007 0.00C0 74+4486 -2+4% 86 Te4492 ~2+4488 0.51238
&.0000 0.0000 620007 0. 0O CO 8.4486 ~2.4488 Ba&452 —Z2+4488 Q.E7G47
7.04800 0.C000 T.0007 0. 0009 94486 —~204486 Fa5450 —2a4487 0.757¢6
00000 1.0000 -D.0008 1.0002 2.448¢ -1.448¢ 24490 ~1.4488 1.14827
1.G000 1.0000 1.,0002 1.44002 2.448¢6 -1l.4486 34491 =1 .4488 1.01673
2.0000 1.0000 2.0003 1.0002 4020486 ~l. 4486 45492 -1.4488 0.83&33
3.0000 1,0000 30005 1.9002 5.448¢& -1:44B¢ 504493 -1.4488 0.64515
420600 1.0060 45,0004 1.0001 &2 4486 ~1.448¢ 624493 -1.4488 0.51475
5.0000 1.0000 5.0007 1.0001 31,4486 ~1.44E6 7.4493 ~1+444B7 0.52127
! &.0000 1.0000 6,0007 1.{C01 8.448¢6 ~l.4486 Ba4452 -1l.4487 0.62114
v $.0000 2. 0000 -3.0000 20003 204486 ~0a%486 Ze4498C ~0o4487 1.17312
1 1.0800 2.0000 1.0002 240003 3.4486 =0.448¢% 344651 ~0.4487 1.07661
Vo 2.0000 2.0000 2.0003 20083 4,4486 -0.448B€ bo 544 52 ~G 4487 0.92533
3.0000 2.0000 3.0004 2.0003 5.448¢ =0. 4486 3.4493 —0e4487 0.74855
4.0000 220800 4,0006 2-0003 6.4486 -0+ 448¢ 64493 4487 0.6005%°
5.0000 2.0000 5.000¢ 20003 T+4486 ~0.4486 T+44G53 ~0.4487 0.54315
5.0000 2- 0600 6.0C07 2.C082 824486 -0,4486 84492 -0.4485 0.5820%
0.00¢0 3.0000 -34.,040¢ 3.0005 224486 0.5514 224480 0.5515 1,12325
10000 3.G000 1.0002 3.00065 3.,4486 0. £514 3.4491 0.5515 1.06157
2.04¢00 3.0000 2.8003 2,00C4 40448€ 0.5514 4e5492 0.5515 0.94C77
3.,00800 3.00040 3.0004 3.C004 54486 0.551% 544493 0.5515 078530
44400 3.4000 4.0003 3. 0004 b0 4486 0.5514 04453 D.551% D.£3573
5.00400 3.0000 5.0006 3.0004 T84 86 0.5514 74492 D.5514 0.545313
60300 3.8000 6 .0006 30003 84486 0.5514 8.4492 D.5514 0«53690
0.04000 4, 0000 -0.000¢ 4.L066 2s448¢E 1.5514 2e24450 1.5518 l.00862
1.0000 40000 1.3001 400006 3.4484 1.5614 304461 l.5516 0.57538
2.04000 4. 0000 20003 4.0006 444 86 1.5514 4444532 1.5516 0.88820
3.0000 4. 0000 3.0004 4,0005 S.44E6 1,5514 524493 1.5516 0.75£E9
4.0000 4,0000 40005 4.0005 E.468¢C 1.5514 £a&4 53 1.5516 0.614¢68
5.0000 4000400 50006 40 0004 T2448¢6 1,551 4 7054493 l1.5515 +51i033

roLpouT FRAME |

et i e =

Figure 18. Output - Two Ray Trace Dah%
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http:SCALE=1.00

TPAT" is the primary line of sight angle, and "SAI" is the secondary line of

sight angle. The remainder of the data consists of a tabulation of the coordinates
of the entering (XP IN and YP IN) and exiting (XP OUT and YP OUT) prima%y.

lines of sight and the entering (XS 1N and YS IN) and exiting (XS OUT and

YS QUT) secondary linmes of sight and the error in the sextant angle (ERROR).

If any of the coordinates fall outside the window plan:form, the error is

indicated as WHkdkdkn
ERRCRS
There are three program generated errors. These are:
1. The boundary condition word used as XXXX which is not acceptable.
2. The plan form word used was XXXX which is not acceptable.
3. ERR@R. There is not a complete grid from which an interpolation

can be made,

The first two comments indicate the input data on the parameter card
are incorrect, Comment three indicates there are insufficient grid points

te form a single grid.
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Section 4
CONCLUDING REMARKS

A FORTRAN IV computer program has been described which will generate
the deformed shape of elliptical and rectangular windows with single or
double panes under pressure loadings. ?ﬁeﬁprogram also permits tracing of
light rays (lines of sight) through the deformed windows. The program
compuﬁggthe angular deviations of the rays passing through the window. The
program will also compute the change %;the angle between two specified light
rays as they pass through the windows. Approximately 2.5 to 4.0 seconds are
required to trace a ray through a double pane window.

Extensive use has been made of the computer program to perform ray
trace analyses on the Apollo Scientific Side Window and also on generalized
windows of various sizes and shapes. This use has resulted in validation
of the program for a wide variety of input and output conditions and for

extensive run times,
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Append;x A
Development of Deformation Equations
This appendix contains the details of the development of the deformation
LHahie cuepnlar

equations for the elliptic, circular, and rectangular plates with both simply
supported and clamped edges using small deflection theory. 1In addition, the
formulation of the equations for the large deflection and shear deformation
of rectangular plates are presented.

TimoshenkO(Z) gives Equation (1) below as the expression for the deflection,
Voo at the center of a clamped ellipse as a function of the semiaxis dimensions
"a' and "bY as shown in Figure A-1. Equation (2) gives the delfection, w,
at any point on the ellipse in terms of LA Equation 2, when differentiated

with respect to x and y, yields the slopes about the x and y axes. Equation

(3) and {4) are the resulting expressions.

ELLIPSE

CLAMFPED FDGES

A

FIGqURE A-~1

&% - D(z%‘ . j‘ /4) )

at b T Vi’

DEFLECTION AT CENTER OF PLATE



X* Y97 :
4 = 2’/5{! - T *g;“] pes. in divcetion o load (2)
éz'/_“__#_szo_z{I__ﬁ_y_’“ 2
Y a* a* b }
WS 4L, Y X* y*
Al Kl o @
W = DEFLECTION AT ANY POINT

YW/ = §LOPE ABOUT X AXIS

YWY = SLOFE ABOUT 4 AXIS

The deflection, w, for a_my poin;c 707n ais‘;imply ;u;)ported ellipse is giveI;
by Galerkin(?’) in terms 0of the center deflection Vs and the trigonometric’

and hyperbolic functions of « , g and 6’{ , where of 158 a constant and ? and n
are the elliptical coordinates of the &llipse. Equations (5), (6), (7), (8},
and (9) give these expressions. The x and y slopes are found by differentiating
Equation (4a) with respect to x and y the parameters ‘:; and 0‘(‘ . These
differentiations are given in Equations (10} and (11). The resulting
differentials of W, % ,.and '11 are found by differentiating Equation (5J and
finding the solution-to the two arbitrary functions F = f£(x, % ,”’L Yy = 0 and
’
G = gly, ’g ,41 ) = 0. The_rg_sulting expressions are’givén in Equations (12),
€13), (14}, and (15). These equations are differentiated with respect to x
and ¥ (Equations 16 and 17), combined into the matrixz equation given as

Equation (18), and solved for derivatives of ‘% and ’)’L as Equation {(20). TFor

_ given values of x and y the values of g and "}( are found using a Newton-Rhapson
-method of successive approximations(m which are in terms of the functiouns F,
G, and their derivatives. These expressions are given as Equation (22).

The value of ?and'}l are substituted into Equations (4a), (10), and (11) to

obtain the deflections and slopes.



EFLLIPS E

ISIMIPLY SUPPORTED ED{ES

e el
Flavge #-2
o= FG30 (40)
= %5 [(3CoSHax COSH¥< - #COSH#= COSHRS + COSH 2 LOSH ¥ §)x
(3COSH2= COSH#= - 4COSHY = COS 27 + COSH 2% (DS 4N)
-2/ (COSH2Y - coSH2x)x(CoSH 2= - coS 27)] (5)
WHERE: U = £ (6)
LT 1250287 COSHP 21 COSH 42 <D
f J2{1-2*)
E - f/,,s (7)
w o BU-T)x(3C0842x -2 ) SINKYZ « 6
T ZCOSHR A ~(1-7) SINHF 2
X = CELOSH] €057 A = CLOSH =«
Y = CSINBE SINT b = CSINH = )
e = JANHT(b/A) cr = 4*-b*



FLLIPSE — BIaipLy SUPPIPTEDL EBAHES

DIFFERENT/ATE Z£ZanN Ha 7 OB87AIN SLOFPES

WO AW
e FRY W T At be)

‘Z{j&’ = EE 33 + .,g_?.j_‘/_,_é_ﬁ (ﬂj

2
DIFFERENTIATE FON 5 70 OFBTH/N — = wj’

LR
> 2, :
AND —— =
27 [
o= U (3 cosnz= cosy 4= - 4 CoSH = C0S 277 + COSH 2= COS ¥7)*

(-8CoSH 4= SINH2Y + #COSH 2« SINH 4

-2); ((Coshz= - cos27)(2 SINKEZEY ] (72)

N
i
&

[(3¢0sH 25 COSH 4= - #COSH4= COSH2T + COSH 2% COSH 4T )=
{5COSH#=SINZT ~ % COSHA= SIN¥7)

-%, (cosHay - cosh 2x)(2 3 27) ] (2)

2% B*l) 3% 3%
X X éj) ¥y

70 FPINE LET

I

Fo=X - CCosRpcosy =0 4 &= J-CSINHSSINY =0

F

"

tuom (@ &= 14,30 ()

PIFFERENTIRTE WITH RESPECT 7€ 7,4,§, N AND
SOLVE FOR THE DPFRINATIVES,



ELLIPSFE — 3SL1PLY SUPPIRTED EDFES

¥F 3 ARG aF el ¥
Y IRYAVIRR T RV S TRV I 2
/ fIyS Ex t mx =0 (16}
SF O _aF X 3F T ARl 36
39 RN R ardy i
o + 7(§J + {q Tj =0 (17)
EQUATIONS 16 ¢ I CAN BF PUT W
T N A
j_% j:z | T’X Tj 0o !
5.( 5! 1 _ 1 !
R (L N
ety ] i
THE SOLUTIONS ARE:
2= h/a 3
7(7! = j; /ﬁ (20) 3_}
: . & WHERF ,
53 s 5*2 /A )Liz
ly - {1 /n 15

Gat !

ey

{4 %

HER A

1635 alan
2§ ax

T
¢ *jg§x+j't7;t=0

LG RN (311
333y af M

L@kl
3 &Y

;o g e Bl -0

MATEIX FORN AS FOLLOWS,

4e)
r*j; fy
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SEVERAL SPECIAL CASES EXIST /N THE /TEFATIONS.
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" When the ellipse dégenerates into a circle another equation given by

Timoshenko(Z) is used in which the deflection at any point of the circle is

given as Equation (23) in terms of the radius and the x and y coordinates of

the point. Equation (23) is differentiated with respect to x and y to obtain

the slopesnabout the x and ¥y axes which are‘éiven in Equations (240 and (25).
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Equation (26) is the expression for the deflection of any point om a

The derivative of

(2)

simply supported rectangular plate given by Timoshenko

Equation (26) with respect to x and y gives the slopes in the x and y directions.

These appear in Rquatiomns (27) and (28}.
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FlGURE A-4
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w = DEFLECTION
Wy = SLOPE IW ¥-DIRECTION
wy = seers pl - DILECTION
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For clamped rectangular plates the deformations resulting from the

moments applied to the boundaries and given in Equations (29) and (32} are

added to the simply supported deformations, The restilting Equations (36a)

give the deflection and slopes for the clamped plate.

FECTANGCLE

(5,6} M7 _ mre
CLAMPED FDGES X = Gon = -
2 N ’ mmy
W = A [Z (])9. Ey (?777?'7 SINH —&
27D m & COSH Xy
K TANH Xom My MITX
- pop I )
CosH wm COSRTZ )COS 2 ] (24)
Nk Ty Sinm
Wi = i.-[j_” En (12 Z
Am TANH 2w My ) 71}7”(]
T CoshHeom CO3HTL AN T (3)
o . o [Z Sl (mvrr cosn B oyup Tt
Yoo oarDp m U4 COSHey COSH o<,
X TANH =m miwy J m'ﬂ'){]
- COSH <o SINH & o5 —-—a' (31)
w m - P [Z(-nm;fL . ;(mﬂx SINH 2ES
AT aT m= MU b COSH B,
_ In TANK G ]cos m___:ry ] (32)

COSH 8.
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THE DEFLECTION AND SLOPES FO7 CLA/IPED £FLPELS ARE:

W, = W + W, + uy
] ! ]

Wey = %JX'F Wy ¥ W,y
' i

My = Wsy'i' ZU-ly‘P' W),

WHC%E Ws = SmPLY SUPPOCTED DEFLELTION ,
Wy = ‘DEFLECTION FUR MOMENT APPLIED TP X Beauoﬂe\{
W = DEFLECTION FOR MOMENT APPLIED T ggsawomy

ﬁébl



The first step in developing a solution for large deflections of a
rectangular plate is to generalize Timoshenko's equations for the deformation
of a square membrane(Z). Into Equation (37)., the general equaticn for the
strain energy in a membrane, are substituted the differentials of the equations
for the displacements in a rectangular plate given as Equation (37a). This
vields Equation (38) which when simplified by letting Y= 0.25 gives Equatiom
(39). Timoshenko(z) gives two equations resulting from the principle of

virtual displacements which can be solved for the constant "e¢" and the deflection

L These are Equations {40} and (41).

LARGE DEFLECTION - RECTANEULAR FPLATE

FIFST SOLVE FOB V /¥ THE CENERARL CASE a #Z b

- _Eh__ [f [\ ;&(z:agy (;.z)’* At(z_?_f)'“’ :
/ 2(I"V“)jf{(hx)+éx ¥, T 2y +53 ¥y )
! aﬂ)" (M"]’* P_ce_é:f LH(M)’ LA&(B&L*‘J
"W[(M ""33} T2F NGy Y awx T i w g)
EZI | (W, 2 0 3 b e,
* 2 [(?f’j +Hh7c +( 7() +2}3 s %Y +2’axéx Y4 *Jfl
' = T Y ¢
WTH! W= Uy COS v cOS Py
- TX (R4
U = C SN n COS y (374)
v = csw cosﬁ
b 20
AND:
Y- Ue T m*F Y
— = e —_— 08 —
dX 2 a m/l&cs%
5w W T X 7Y
¥y 2 P 70 T (375)
YU LT TX o T
¥ a a, o5 7%
"),
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THIS /15 THE STHBIN ENEBEY OF A RECTANCUAAR
MEMBEBNE W/ITH A £ b
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CHECK EQUATION EBY SETTING b=a AND
CHECK HACRINST TINOSHEN Ko SUAUTION, RY420
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T a{-7?) a 3 at a 3at
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An Equation for w, is determined by first obtaining Equations (42) and
(43) by differentiating Equation (39) with respect to "e¢" and L then
integrating the right hand side of Equation (41), and equating the results.
This is the deflection of a membrane due to a uniform load "g'". By combining
the equations for the loads to produce the center plate deflection w_ and
using both small deflection theory and membrane analysis a cubic equation in
w_ can be written as Equation (47). The resulting large deflection solution
is obtained for points between the center and edge of the rectangular plate
by averaging the deflections produced by small deflection theory and membrane
theory. This is done in Equation (48). The x and v derivatives of this

eguation yield the slopes about the x and vy axes.

SIIPLIFY ERQN 38 BY COLLECT/NGE 7ERFIS AND
SEFT/NG #= 0,25

vV

Eh 2 T 2 9a
{ a3 er;*“];

T Z(-7my loxase \a? | 4b
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7 &
o &

ctrre
+z(/fct(?7f)+

A£7 7": 0-25’

(9-7) + 2 (- 7)) |

Fh (27190 2 m)
= -+
Y 20 { ¢4 (43 T a1 b3
WET*C L Ith : | m,)
T3 (zﬂ TA T TR

35T % 357 *a 320
LAt ALl &)
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TIMOSHEN KO QIVES Two L QUATIONS BASEL

ON THE FPEINCIPAL OF VIRTUAL DJ/SPLRCEMENTS
FFOr WHICH FTHE CONSTANI, C ANG PEFLECTION
We ARE PETERITINE V.

oV
o =0 (2)
%g’pjo / /552’5 cos S 2< cas—-c:i?dq’/ (a1)

DIFFERENTIRTING ¥V W/7H RFSPECT 70 4 AND C F/VES.

3 {2/‘ 7/”( L2 +ﬁ) _ZZJ072C(/£L L +1_11@)} )
A “30l /¢ \az  as 5 3 a* a4 b b
3V £ { WETA b 11 N 572 35T% 320
S 30 U 3 (d“+a,+b b*)”c(,m Y *a)} @)
WEEIr*1/eh 1 | )
3 ( Z Ta T, T )
¢ (357;"‘5 . 25 7*a . éé‘ﬁ) 4#)
a b 9
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Wi e ) b
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C = - =4/ CHECKS
.f-

(35'7/'* +357* A;’_Q) 0
WITH TIMOSHENKO'S

EQUATION # 250, P 420
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INTECRRTE THE FICHT HAND S/PF OF £AN 7/

a b
3V _ TX Y
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THE LAFCEF PEFLECTION SOLYTZ/ON /S GIVEN BY SOLVING
THE fOLLOWING L£QQUATION.

=
2/ + g2 = OZ + ;a/w =g =PRSS (45)

WHERE: 3 = YW7 AREA LOoAD ON FPLATE

gl = Lol COMPONENT BHLANCED BY
SIIALL DEFLECT/oN REACT/IONS

gi = LOAD COMPONENT GRALANCEL 5V
PMIEMBRANE FREACT /10/S

W, =

5/ * Hpy
W = gax Cons

REWHFITING ¢

3f 1 ] _ - ,
%(caw) N W‘;(« ) FASS =0 @)

oo

THE ERUATION /S NOW IN JTHE FOKF)T

WAL v325RB) +3WC) +D =0

WHERE: Al = (1/CONS)
Bl =0
Cl = (1/3%0) %o, = Defl. @ Plate CenTer

DI = -PRSS

:7:‘0"(‘ ' £



LSING THE CUBIC SCLUTION FITETHOD

Q) = A)xcC/ B o= -o5Al* = DI

st ={r /@7 5% }"

s2. = {8 -J@ + B* }V3

W, = (st +s2)/a

gl = Wof>a0 . QA = PRSS-g/ oV

g2 = W, fcons

THE DEFLECTION AND SLOPES OF FACHKH FPO/N7 CAN
NOW BE FolND

G <l v owcosZcos))as e
1 K s
] B\J‘/L o
A WoTl . T % 7Y
L - o (2 )Jas e
WHE RE
W* = LARGE DEFLECTION LUSPLACEMENT
W = SNALL DEFLECTION D/ISPLACE/IENT

W, = (Cowsx aa)® NEMERENE CONFRIBUTION
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SHEAR DPEFOR/IARTION

AN AFPEROXIMATE S0LUTION FOR SHEAR 15 GIVEM BY

Wy o= WP

721+ 89t

e I a7 (53)

=
I

.De'l- }Lc.r;b" 17)/

Symall Aejrl. T’Lury
8 = a/s

e— T =

¢ HA&S BEEN S/MPLIFIED  FFel/? AN L£AVAT/IoN FY

(1
C.C.CHANE & & 7. FANG USED Foh SHERE /N
SANDWICH PLRTES

T. CHANG, &€ , AHD FANG, B.T., " TRAMSIENT AND PEIHONIC EESPINSE OF

A LOADED SRrfDwitcH PLATE " Jovrsadl 0F A&lesaicE SC/EHCES,
vel zg, MY /Faf, 32%2-396.
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Appendix B
Miscellaneous Equations
This appendix contains equations for defining the boundary of a
trapezoid, for finding the mean and rms, and for finding the maximum and
minimum slope.
The trapezoid boundary equations are used in the program, BONDRY,

which tests for the boundary of a planform shape (ellipse, rectangle,

trapezoid).

TBAPEZO/DAL BOUNDARY F&URATIONS

Y

X1IM = c+(’*}f (8-7)



The equations used for finding the mean and rms are those found in

any elementary statistics book..

MEAN & STANDARD DEVIATION T

N
MEAN = =5 % = [
v L=1

= = ()

The equations for the maximum and minimum slope are based on the premise

that the slope at a point is approximately equal to the slope between the

point and another point a very small distance away.

MAXIMUM-~MINIMUM SLoPE £FQUATION

,/’////////
o —

THE JIAX/MUM AND /1/IN/IMVM SLOFES ARE

FOUND USING THE A EQUATION S= (Wo-W)/R

WHERE S5 IS CALCULRTED EVERY 2 PEFGRFES,

BETWEEN ©° AND )80° THE ALIST oF 5 VHAUVES

1S THEN BSEARCHED FOR T7THE RMAX. £ IMIN.
VALVE,
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Appendix C

This appendix gives the detaile of the data retrieval program. This
program will search tape 9 (which has been written in binary format by the
WINDEF program) and obtain the set(&) of ray trace data required by the user.

Figure C-1 illustrates the order of cards which make up the program déck.
The format for the control cards on the above deck is:

Columns: 1-8 16-80

$J0B (See Manual)

SSETUP 09 (Number of tape on which required
data is located)

$IBJOB blank
$DECK BINO9
SDATA blank

The AMES 7094 operational manmual should be consulted for other'iﬁéﬁél'
required on the $JOB cards.

Figure C-2 illustrates the arrangement of the data deck for multiple
problems. Each problem requires only one card with the following format:

Column Symbol Information Format

1-5 IRTV Retrieval number desired Integer

There is no limit on the number of sets of ray trace data which may be
retrieved on one run (as long as all the retrieval numbers desired are on the
same tape).

A listing of the retrieval program is given in Appendix D.



/

( DATA DECK

( SDATA

S -

( BINARY DECK

( $DECK BINO9

( $1BJOB

( $SETUP 09

rsm

Figure C-1. Program Deck

r/ZERO CARD

‘/ FOURTH PROBLEM

( THIRD PROBLEM

(/SECOND PROBLEM
‘ FIRST PROBLEM

Figure C-2. Data Deck

To5u =1 1y :

Data Deck



Appendix D
This appendix contains the listings of the subroutines which comprise

the single and two ray trace computer programs and the data retrievs program.
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e e e BABFETC MO 28D0 e e e e e e o w WB0000 L
CWINCEF 060010
C 00020
C DO WINDEF - APOLLO WINDOW DEFORMATION AND LINE OF SIGHT DRIVER 00030
C Dl ELIPSE - FLLIPSE DEFORMATION GENERATOR 00040
C D2  ELIPIT = ELLIPTIC COORDINATE GENERATOR 00050
e D3 _RECTNG = RECTANGULAR DEFORMATION GEMERATOR . QpOoeO
C D&  SEQS = MATRIX INVERSION AND LINEAR EQUATION SOLUTION. 00070
C D5 TRPZOD -~ READS IN TRAPEZOIDAL DEFORMATION DATA FROM SAMIS 00080
C D6 LRGDEF - LARGE DEFLECTION GENERATOR FOR RECTANGLES 00090
C D7 DEFRES — PRINTS PLATE (WINDOW) DEFORMATION DATA 00100
C D8 RAYTRA - DRIVER FOR RAY TRACE PROCEDURE 00110
C D9 ITERAT — ITERATES TC FIND LOCATION OF RAY ON NEXT SURFACE 00120
C EO INCOTB ~ DETERMINES DEFORMATION OF PLATE AT INTERSECTION W/RAY 00130 B -
C £E1 NORMAL — CALCULATES NORMAL TO PLATE AT RAY INTERSECTION POINT 00140
C E2 REFRCI ~ CALCULATES NEW DIREGCTION OF RAY UPON ENTERING NEW MEDIUM 00150
C E3  RESPRT — PRINTS RAY TRACE AND MEAN=RMS REGULTS 00160
C E4  MENRMS ~ STORES DATA FOR MEAN AND RMS CALCULATIONS 00170
€ E5  MAXMIN = CALCULATES MAX/MIN SLOPES AT GRID POINTS ~ ©0o0lgo
C E6  RIVLST < "RETRIEVAL LIST 00190
C E7 BONDRY ~ TEST TO SEE If POINT OF RAY IS OUTSIDE PLAN FORM BNDRY 00200
C EB8 PACWRD =~ TNDEX WORD PACKING=UNPACKING ROUTINE 00210
- C E9  PAGE = PRINTS PAGE NOs¢ AT TOP OF EACH PAGE (AND RETRIEVAL NO.) 00220
o C FO  SHRDEF = SHEAR DEFORMATION GENERATOR 00230
C F1 STINH - CALCULATES HYPERBOLIC SINE 00240
C F2 COSH ~ CALCGULATES HYPERBOLIC CTOSINE —+ 7777 77777 - [ 14T o
C F2 TANH = CALCULATES HYPERBOLIG TANGENT 00260
C 00270
C AA = X DIMENSTON OF SHAPE QO0Z80
C = LENGTH OF ELLIPSE SEMI AXIS 00290
C = LENGTH OF RECTANGLE 00300
- ¢ T B RS E T L E NG TH O E T T R AP EZ QD T v e e s e S e S S YT T T T
C AMN = ARRAY FOR STORING MEANS 00320
C AVG = ARRAY FOR STORING MEAN DATA 00330
C AVS = ARRAY FOR STORING RMS DATA 003240
C BB = Y DIMENSION OF SHAPE 00350
C ] = HEIGHMT OF ELLIPSE SEMI AXIS , 00360
e T T T T ST HETGHT OF T RECTANGLE T T T T T e mmmmmmm—m e e 008 T T o
C = HEIGHT OF TRAPEZOID Q00380
C BONC = BOUNDARY CONDITION 00390
C ce = UPPER X DIMENSION OF TRAPEZOID 00400
C CHAP = ICHAP = SHAP = GEOMETRIC SHAPE 00410
G CON_ = DUMMY ARRAY_FOR CONSTANT AND VARIABLE STORAGE _ _ _ 00420 o
C CPRSS = CABIN PRESSURE ) 00430
C DEL = GRID SPACING 00440
C DIMA = AA DIMENSION 00450
C DIMB = BB DIMENSION 004580



— ~-C- DIMEC e oG D IMENS L OMN s s e e e oo s s s s et ot e e e e i e emn e QQETQ L L L e
C DON = CONSTANT IN REFRACTIVE INDEX EQUATION 00480
C DWX = ARRAY OF GRIDPOINT DEFLECTIONS FOR SECOND PANE 00490
C EANDF = ARRAY USED IN RECTNG 00500
C FR = PLATE GSTIFFNESS (D) 00510
C GNU = POISSONS RATIO 00520
e e e e e JIBC = 1. INDICATES POINT IS OUTSIDE PLANFORM BOUNDARY 00330
C 1CHAP = SEE CHAP 00540
C IDT = DEFORMATION DATA RETRIEVAL SEQUENCE NUMBER 00550
C ILGD = 1s FIND DEFORMATIONS BY { ARGE DEFORMATION METHOD 00560
C ILRG = 1ls [LARGE DEFLECTIONS WERE CALCULATED 00570
C IMAN = 1s FIND MAX./MIN. SLOPES OF DEFORMED POINTS 00580
C INDX = 1s PRINT RETRIEVAL INDEX AT TOP OF PAGE _=0sNO PRINT 00590 e
C IPR = PAGE NUMBER COUNTER IN RESPRY FOR TAPE 9 00600
C IPD = PAGE NUMBER COUNTER IN DEFRES 00610
C 1PR = PAGE NUMBER COUNTER IN RESPRT FOR TAPE 8 00620
C IPV = RETRIEVAL LIST PAGE NUMBER 00630
C IREL = 1s REAL WINDOW INCLUDE OTHER SIDE OF SYMMETRY AXIS 00640
< __IRM = PAGE NUMBER COUNTER IN RESPRT FOR RMS OUTPUT ON TAPE 6 0gés0
C IRT = LOS DATA RETRIEVAL SEQUENCE NUMBER 00660
C ISCR1 = SCRATCH TAPE WUNIT 7 FOR DEFORMATION DATA 00670
C ISCR2 = SCRATCH TAPE UNIT 8 FOR LINE OF SIGHT (LOS) DATA 00680
2 C SEC =1y PRINT LOS UATAS EVTPRINT RMSDATA 00690
Q C 181 = INPUT TAPE NUMBER 00700
™ C 150 = QUTPUT TAPE NUMBER 00710
C T8¢~ =TSCRATCH TAPE TUNTT O FORLINE OF SIGHT DATA BINARY CODED  ~0o720 77
C ,ISHR = 1s CALCULATE SHEAR DEFORMATIONS 00730
C JPN = ARRAY OF GRIDPOINT COORDINATE INDEXES 00740
C LIN = RETRIEVAL LI5T LINE COUNTER Q0750
C LOCP = KEYS HEADINGS AT TOP OF LOS PRINTED PAGE LOCP=2sNO HEAD 00760
C LP1 = INDEX ON NO. OF BOUNDARY CONDITIONS 00770
o ol Y~ = INDEX ON NO. OF SCALES ™™ T N ¢ 16 I =1 o
C LP3 = INDEX ON NO+ OF SPACES 00790
C LP& = INDEX ON NO. OF PRESSURES 00800
C LP5 = INDEX ON NCe& OF RAY ANGLES 00810
c LLPs = INDEX ON NOs OF GRID POINTS 00820
C L.P7 = INDEX ON NO. OF PLANE ANGLES 00830
T T R IR T T E Ty T TEYPASE TGENERATIONTOF TINVERSTON " MATR IR FOR™TTNTERPOLATTON 0UBGy- — ~~" " "~ =~
C MRT = BY PASS SWITCH FOR TAPE REWIND STATEMENTS IN WINDEF 00850
C NBC = NO., OF BOUNDARY CONDITIONS 00860
C NGP = NUMBER OF GRID POINTS 00870
C NMP = ARRAY OF NUMBER OF DATA PTS. IN MEAN 00880
C NOPRT = KEYS TAPES ON WHICH OUTPUT DATA APPEARS 00890
Y TETOYV TTDEFORMATIONS TONTTAPE TS LS ONTTAPES g TAND 9 T T T 06900 CToTTm o
C = 1s ALL DATA ON SYSTEM OUTPUT TAPE 00910
C = 2+ QUTPUT ONLY RMS DATA ON OUTPUT TAPE 00920
C NPAG = NOs OF PLANE ANGLES 00930



o e mnnmn G O NPAN = MO OF PANES e e, 00940 e
C "'NPRS = NG« OF PRESSURES 00950
C NRAG = NC., OF RAY ANGLES 00960
C NRFI = NOo OF REFRACTIVE INDEXES TO BE READ IN 00970
C NSCL = NOe. OF SCALES 00980
C NSPC = NOs OF SPACES 00990
& OIF = SUPPLEMENTAL ARRAY e 01000
C PLNA = ARRAY OF PLANE ANGLES 01010
C PRES = ARRAY FOR STORING INTERSTICIAL PRESSURES 01020
C PRSS = PRES(I) = PRESSURE ON PLATE 01030
C RAYA = ARRAY OF RAY ANGLES 01040
C RES = ARRAY FOR STORING LOS OUTPUT 01050
C RI = ARRAY OF REFRACTIVE INDEXES 01060 R
C RIC = REFRACTIVE INDEX COEFFICIENT 01070
C RHS = ARRAY USED IN RECTNG 01080
C RTV = ARRAY FOR STORING RETRIEVAL INFORMATION 01090
C SCAL = ARRAY FOR STORING GEOMETRIC SCALE FACTORS 01100
C SHAP = SEE CHAP 01110
N C SKAL = SCAL(I) = DIMENSIONAL SCALING FACTOR 01120 L
C SPAC = ARRAY FOR STORING SPAGE FACTORS 01130 T
C SPAD = SPAC(I} = SPACE BETWEEN PLATES 01140
C STAT = ARRAY FOR STORING MEAN AND RMS DATA 01150
- C STH = ARRAY FOR STORING RMSES 01180
o C THIC = PLATE THICKNESS 01170
C W = ARRAY OF GRIDPOINT DEFLECTIONS FOR FIRST PANE 01180
C WORD = ARRAY FOR™TITLE — —— — T o oYIeeT T T
C X = ARRAY OF X COORDINATES OF GRIDPOINTS IN DEFORMATION TABLE 01200
C YONG = YOUNGS MODULUS 01210
C 01220
DOUBLE PRECISION AVGs AVS 01230
c 01240
- TTEOMMON TDUM T o T o s 1~ Y o R
C 01260
0 EQUIVALENCE (DUM( 1)s CON)>» (DUM( 501> X9 01270
1 {DUMT15017 5 Wy s (DUMT2251)s DWX) s 017806
2 © (DUM{3001) s JPN)» (DUM(3501)s RTV) 01290
C 01300
T T T T TEQUTVALENCETT TUTICONT TV DIFAY ST T T TCONT TV TDIMBY Y T T TN 300 T Tt T T
1 (CON{ 3Ys DIMC)s (CON{ 4)s DEL)> (CONC  5)s  GNU)» 01320
2 {CON( 6)s THICY>» (CON(  T7)s SPAD) s (CON{ 8)s PRSS) 01330
3 (CON( 9)s NPANTs (CONT 10T TISTVs (CONT 117 1507 OT340
4 (CON( 1213 IBCY» (CON( 13)s NGPJo {CONC 14)s [LP7)» 01350
5 (CON( 15)» FR) » (CON( 16)s LOCP)» {CON{ 17}s IPD)s 01360
T T T T T CCONT TS T TTIPRY s T T TICON (UL 9Y Y TCHAPY Y T T CONTZO) > T IS CRI S T 7T T013707 T T
7 (CON( 21)sISCR2)>» {CON( 22)s SKAL) s (CON( 23)s ISEC)s 01390
8 (CON( 24)s NPAG) {CON{ 25)s YONG)» (CON{ 26)s ILRG)S 01400
9 (CON( 273s IRELJ» (CONT 28Ys LP57Yo {CONT Z97VsCPRSS) 01410



U P RN ¢ i -4 ¢ B e
0 EQUIVALENCE (CONC 30}s TIRM)o {CON{ 311} IPB) s 01430
1 (CON( 32}s MIBP)>» ’ 01440
2 (CON( 53)»s SCALJ)S (CON{ 61)s SPAC)» {CONT 59)» PRES)» 01450
3 {CON( 77)1s PLNA}>» (CON( 85)s RAYA)S (CON( 93 RIyo» 01460
4& (CON{101Ys RES)» (CON(315)s STAT) » {CON(371)s OIF) 01470C
e e e e e 2 1OTF (1) 2 IDX) 2 (OIF(2)2IDY )5 (OIF(3) s X1) > (OIF 4} oY1y . ... 0l480 ..
C 01490
0 EQUIVALENCE (RTV{ 1ys JTLY s {RTV( 41)s RTZ2) s 01500
1 (RTV( 8l)s RT3 {RTV( 1213+ RT4}» {RTV( 161)s RT5)s 01510
2 (RTV( 201)s RTH} s {(RTV{ 241)s JT7) s {(RTV( 281)s RT8)> 01520
3 (RTV( 321)s RT9)» {RTV({ 3611:JT10) > (RTV( 401)sRT11) 01530
C —— —— OO o2 ¥-2. 1 N
0 EQUIVALENCE {(STAT(U 1ts NMP}os (STAT( 9)s AVG)» 01550
1 (STAT{25)s AVSY» {STAT(41}s AMN)Y» (STAT(49)s STD) 01560
C 01570
EQUIVALENCE (CON(33)»ITEST)s (OIF(11}sN2} 01580
C 01590
_ 0 DIMENSION _CON{_ 500)s  X{21.33), o W(21s33), 01600 L
1 DWX {21233} sJPN{500}sRTV I ) 01610
C 01620
0 DIMENSION SCALI 8ys SPACI 8)s PRES( 8)s PLNAI 83 01630
o 1 RAYA( 8)» RI( TYs WORDI 15) 01640
e c 01650
DIMENSION NMP( 8)s AVG( 8)s AVS( 8)s AMN( 8} STDI 8)s RES(180) 0i6e0
C 01670
DATA TRAP/4HTRAP/s ELIP/4HELIP/s RECT/4HRECT/ 015680
C 01690 .
DATA HING/4HHING/ s CLMP/4HCEMP /s BOTH/4HBOTH/ s STAR/BHF#*%E#¥/ 01700
C 01710
o C===== THIS SECTION INITIALIZES INDEXESs 01720
C e o 1 N 1
CALL CLOCK (TIME) 01740
WRITE (659070} TIME 01750
9070 FORMAT (1HOs25HWINDEF TIME = sF10e4) 01760
151 = 5 01770
1SO = 6 Q1780
o o T T 1SCR1 = 7 e o A =T
ISCR2 = 8 01800
189 = 9 01810
IDT = C 01820
IRT=0 01830
e IRM = O : 01840
T - o e o ¥ : 3¢ I T
iPD = 0O 01860
IPR = 0 01870
PV =0 61880



e D A - - T2 OO ¢ 3 X - 5L ¢ S
. MRT = 0 01900
DO 90 1=1:500 01910
90 RTVII) = 0,0 01920
100  NGP = 0 : 01930
X1=0, 01940
S 0 1 A SO e mnenn 2QL9B0 L
T READ (1519499) 1RT» (WORD(I)>I=1s15} 01960
499  FORMAT (I5s15A5) 01970
NBC = 1 01980
IBC = 0 01950
CHAP = 0.0 02000
C N _— 02010 )
CE==== READ IN PARAMETER DATA. T T T TR 2020 T
C 02030
READ (I1SI1:500) SHAPs BONC»> AA» BBs CCs THICs YONGs GNUs DEL 02040
500 FORMAT (1XsAksiXsAds TEL10e0) 02050
IF (AAEQs 0+0) GO TO 1000 02060
L O IF ((THIC +EQs 0a0) «ORa (YONG «EQs 040) «ORo (DEL sEQs 040}) 02070 o
17G0 TO 902 02080
IF (BONC s€Qs HING) IBC = 1 02090
IF (BONC «EQ¢ CLMP) IBC = 2 02100
IF {BONC +EQs: BOTH) IBC = 1 02110
IF (BONC «EQ¢ BOTH) NBC = 2 02120
IF (IBC «EQ. O) GO TO 900 ) 02130 o
o IF (SHAP EQe ELIPY CHAP = 1.0 T T 02140
N IF (SHAP sEQs RECT) CHAP = 2,0 02150
IF (SHAP «EQ. TRAP} CHAP = 3,0 02160
TF (CHAP W EQs 0407 GO 157907 02170
0 READ (IS5Is501) MNPANs NSCLs NSPCs NPRSs NPAGs NRAG» IMANs ILGD» 02180
1 IRELs NOPRT» CPRSSs ISHR 02190
- T F INPANEG. 1) CPRSS=0. ) - e ¢ 1= ¢ 7o
501 FORMAT (1015+E10.0515) 02210
READ (I5Is502) (SCAL(I)s I=1sNSCL{ 02220
TF (NPAN oLTs 21 GO TO 101 02230
READ (ISI»502) (SPAC(I)s I=1sNSPC! 02240
502 FORMAT (8E1060} 02250
- T IO T READ TS TS50 TPRES Ty TS Iy NPRS Y T T T T T T e i e e e g6 T T
DO 299 I=158 02270
299 PLNA{I}=04,0 02280
READ (T5T+5027 (PLNATTITs IT=1+NPAGT 02290
READ (I51s502) (RAYA(I)s I=1>NRAG) 02300
NRFI = 2%#NPAN + 1 : 02310
T T T T TR EAD (IS s 0 IR TUTY y 1T sNRF Y T T T T e e rm o nrn e o g3z 7 T T 0T
FRz= (YONG¥{(THICH%3§)/(12,0%(140=-(GNU*%2}}) 02330
ITEST=0 02340

DO 300 I=1s38 02350



oot o e et e emeemenm e e T T EE TR e+ o e o e e e e e e et e e e o et e e et e 2 e 02360_. .. ..o
ANGLE=EI%*45, 02370
IF(PLNALIY<EQeANGLE} GO TO 300 02380
ITEST=1 02390
300 CONTINUE 02400
IF {MRT «NE. 0) GO TO 201 02410
e e LR (NOPRT sEQs 0) REWIND ISCRL e o D2820
IF (NOPRT .EQs 0) REWIND I1ISCR2 02430
IF (NOPRT «EQ. O} REWIND IS¢ 02440
IF (NOPRT «EQ. 0) MRT = 1 02450
€ 02460 '
C===== MAIN DO~LOOP ON NUMBER OF BOUNDARY CONDITIONS. 02470
C N L N 02480 L
201 DO 200 LLP1=1sNBC 02490
IF (LP1l oEQ. 2) IBC=2 02500
DO 200 LP2=1>NSCL 02510
MIBP = O 02520
SKAL = SCAL(LPZ)}) 02530
IF (SKAL .EQs 040) GO TO 903 02540
T TTDIMA = AA¥SCAL (LP2 Y T T T 02550 7T
DIMB = BB#SCAL(LP2) 02560
DIMC = CC*SCAL(LP2) 02570
ICHAP = CHAP 02580
DO 609 15=1,33 02590
e DO 609 JS=1s21 n o » 02600
© X{1SsJ5)=1.E~6 02610
bt W{IS»JS) = 0,0 ° 02620
609 DWX{IS»JS) = 0.0 02630
C 028640
C===== SELECT PLANFORM TO BE SOLVED. 02650
L C - . L i o 02660
GO 10 (3015102910371s ICHAP ) R ¢ 1~ Y £
301 CALL ELIPSE 02680
GO TO 104 02690
103 CAULC RECTNG 02700
IF [ISHR +EQs 1) CALL SHRDEF 02710
GO TO 104 02720
103 CALL TRPZOp ™~ 7 T T T e e s o s man e nn e mmtt v Q2EAg v v T
104 IF(ICHAP«EQ+3) GO TO 202 : 02740
IF(IDIMA/2a) eGTo (32 #DELY) GO TO 1060 02741
IF(IDIMB/2:):GTa(204%DELYY GO T0 1065 02 (&2
202 SPAD = STAR 02743
IF {NSPC +EQs 0) GO TO 105 02750
o TTTTTTTTTTT RO 200 EPAETLNSpC T T s e e e e Y o F- A Y o H
SPAD = SPAC{LP3) 02770
105 DO 200 LP4 = 1sNPRS 02780

ILRG = 0

02790



e e e n JAIRT = IRT 401 e e e e e oo . 0280Q0 L
PRSS = PRES(LP4)} 02810
IF{{ICHAP.NE+23)«0ORas [(N2.NE-2}} GO TO 110 02820
DO 799 K=1s21 02830
DO 799 L=1s33 02840
WKL j=W{KsL )% (CPRSS~PRSS) 02850
e e 799 DWX(KsL)=DWX(KsL)*PRSS . e e e e e e e n 02860
N C CALCULATE REFRAGTIVE INDEXES FOR PRESSURE USED. 02870
110 DON = ({2:926E~4)/ (160 + (3366BE=3)%(21:0)))/14s7 02880
RIC = 140 + DON%ABS(PRSS) 02890
IF (NPAN «EQa 1) RI(1} = RIC 02900
IF (NPAN «EQ. 2} RI(1l} = 1.0 + DON%#ABS(CPRSS} 02910
IF (NPAN .EQs 2) RI(3) = RIC B L R 02920
WRITE (I1S0:1050} IPR>IPB 02930
WRITE (15021231 (PRES(I)sI=1sNPRS}sCPRSS 02940
WRITE (ISOs121(RI(IY»I=1sNRFI} 02950
123 FORMAT (1H s 21HPRESSURE LEVELS ARE 6E1S5e4) 02960
121 FORMAT (1H » 23HREFRACTIVE INDICES ARE 6El16.8) 02970
_ . IDT = IDT + 1 e N L . o2980
CALL DEFRES (IRTs NOPRT) 02990
CALL RTVLST (IRTs LINs IPV) 03000
IF (IMAN +EQs O) GO TO 184 03010
CACT MARMINTIRT) 030720
184 TF (ILGD +EQe 0) GO TO 186 03030
CALL LRGDEF L 03040 L
o iLRG = 1 - - T mmm————— o TTTEose
= CAl:L DEFRES (IRTs NOPRT) 03060
-~ C . 03070
C=m=== PERFORM RAY TRACE ON DEFLECTED SHAPE FOUND ABOVE. 03080
C 03090
186 DO 194 LP5=1sNRAG 03100
TTTTHOTIRY IELvE T T i Y ¢ - 3 20 I o
. NMP(I) = 0O 03120
AVGIIY = 040 03130
AVSTTIY = 040 03140
AMN(IY = 0,0 03150
182 STD(IY = 040 03160
"""" LoCPr =71 o e 9 A £ D
RAYAN & RAYA(LPS) 03180
DO 192 LP6 = LsNGP 03190
K1 ="JIPNTCPEY 3200
CALL PACWRD (K1lsK2s 2) 03210
c 3220
T T T T T T T T T T HT S TSECTION TBYPASSES TALL TPOTNTS NUOTTONTATTLT INCHUSQUARETGRTD TTTT 7T 3230 T T T
C 03240
XG = X(K1sK2} 03250
EJ=K1i-1 037280



e _— O m e o 270
2@ = 0,0 03280
XQQ=XQ/ (2« #¥DEL) 03290
IX=XQQ 03300
XU=T X 03310
RE=XQQ~XU 03320
e IF (REWNEo0s) GO TO 192 ) — o e D0B3330
YQQ=YQ/ (2. *¥DEL) 03340
IY=YQQ 03350
YV=1Y 03360
RE=YQQ~-YV 03370
IF{REWNE-Ce} GO TO 192 03380
DO 190 LP7 = 1sNPAG o 03390
PLANA = PLNATLPT7} T o Tt T TTTTTTTS34%00 0 T
CALL RAYTRA (XQs YQs ZQs PLANA» RAYAN) 03410
190  CONTINUE 03420 |
C 03430
C THIS SECTION PRINTS THE RAY TRACE DATA AND STORES THE COMPONENT 03440
C DATA IN MENRES NEEDED TO CALCULATE THE MEAN AND RMS. 03450
C 5 ¢ - 7Y ¢ H
ISEC = 1 03470
CALL RESPRT (IRTs MOPRT) 03480
CALL MENRMS 03490
192 CONTINUE 03500
_ C 03510
h ¢ THTS SECTION CALCULATES THE MEAN AND "RMS AND " THEN PRINTS THEM — " 03520~ 7
® C 03530
ISEC = 2 03540
CALL MENRMS 03550
CALL RESPRT (IRTs NOPRT) 03560
) 194 CONTINVE 03570
o TFUTTCHAP e NE <31 s 0ORe (NZaNEW1)Y GO TO 200~~~ 7777777777777 ™p38580 T
DO 199 K=1.21 03590
DO 199 L=1s33 ‘ 03600
WKLY =W{Ks LT 7 TCPRES=PRET) 03610
199 DWX(KsL)=DWX{K>L}/PRSS 03620
200 CONTINUE 03630
L o 7o W o T N ¢ YO I e o 1 XY o I
C 03650
C THIS SECTION PRINTS THE ERROR COMMENTSe 03660
C 03670
900 WRITE (I50,950) BONC . 03680
950 0 FORMAT (1H1/1HO0>37HTHE BOUNDARY CONDITION WORD USED WAS sA4> 03690 )
1 25H WHICH IS NOT ACCEPTABLE.) T . 77T 03700 T
GO TO 2000 03710
901 WRITE (1505951} SHAP 03720

951 0 FORMAT (1H1/1HO0/1HO»28HTHE PLANEFORM WORD USED WAS. »A4s 03730



1 25H WHICH IS NOT ACCEPTABLEs) i 03740

_____ - Fer— O SRR SR o o e Sl e A WA, e o AT mAmeT EAM MR T M e i e ek Gasras b saseeam et e g ren Be e e s e e S St van o - A -

GO TO 2000 03750
902 WRITE (1505952) 03760
952 0 FORMAT (1HO»43HTHE THICKNESS» YOUNGS MODULUSs OR THE GRID » 03770
1 19HINCREMENT ARE ZEROw ) 03780
GO TO 2000 . 03790
e e e e 203 WRITE (1502953} LP2 O - -1 14 L S
9513 FORMAT [ 1HOs GHSCALE(s11+10H) 15 ZEROq) 03810
GO TO 2000 03820
1000 LIN = LIN + 100 03830
CALL RTVLST (IRTs LINs IPV) 03840
IF (NOPRT «EQe. 1) GO TQ 1010 03850
WRITE (15021050} IPR» 1IPB e e D380 .
1050 0 FORMAT (1HL/LHOs9HTHERE AREsI15327H PAGES OF RAY TRACE OUTPUT > 03870
1 30HON THE MIGROFILM TAPE (TAPE 8)/ , 03880
2 1HOs9HTHERE AREs15s27H PAGES OF RAY TRACE QUTPUT » 03890
1 30HON THE RETRIEVAL TAPE (TAPE 93} 03900
INX = 999 03910
. L CALL PAGE (IPBy LINa 189s INKY . @3920
GO To 1020 039320
1010 WRITE (1S0,1051) IPR 03940
1051 O FORMAT (1H1/1HOs9HTHERE AREs15227HPAGES OF RAY TRACE QUTPUT . 03950
1 30HON THE SYSQUTPUT TAPE (TAPE 671 REETY]
1020 WRITE (1S0s1052) 03970
1052 FORMAT (1HO/1H0230X»40H%*#%%% THE PROBLEM YOU GAVE ME TO DO WAS 03980
. 1 20HDONE CORRECTLY TH#¥¥¥3) ) TGS T T T
& CALL CLOCK {TIME) 04000
WRITE (659099) TIME 04010
90909 FORMAT (1HO» 25HEND WINDEF TIME = > F10e4) 040720
1060 WRITE(629098) IRT 04021

9098 FORMAT(1H1s38HTHE PROBLEM DESIGNATED RETRIVAL NUMBER»T4558H HAS 1IT 04022

““ 15 KA DIMENSTON GREATER THAN THE PROGRAM CAN MARNDLE.) =~~~ =7 """ ™= = -=pfgzz ~— = """
1065 WRITE(659097) IRT 04024
9097 FORMAT{1H1s38HTHE PROBLEM DESIGNATED RETRIVAL NUMBER»I4»>58H HAS IT 04025
15 BB DIMENSION GREATER THAN THE PROGRAM CAN HANDLE.) 04026
GO To 100 04027
2000 SToP 04030

T - 7 o ¥ 74 M
SIRFTC MS23D1 04050
CELIPSE 04060
SUBROUTINE ELIPSE 04070
C 04080

L L G _THIS SUBROUTINE GENERATES JTHE TABLE OF GRIDPOINT DEFORMATIONS FOR 04090

C AN ELLLTIPSE 04100
C 04110
~ C A = ELLIPSE MAJOR SEMI AXIS 04120
C B = ELLIPSE MINOR SEMI AXIS 04130



e e e s e s s o s e s e Ko 2T o Ll TPLLC CFOCAL DILSTAMCE o

04lao_ . .

C DWX = DEFLECTION AT POINT I.J OF SECOND PANE 04150
C ET = ELLIPTIC COORDINATE 04160
C ETX = PARTIAL OF ET WRT X 04170
C ETY = PARTIAL OF ET WRT Y 04180
C I = ROW INDEX 04190
e G2 COLUM INDEX e e e e e Q2200
¢ K = GRIDPOTNT COUNTER 04210
C NGP = NUMBER OF GRID POINTS 04220
C W = DEFLECTION AT POINT I»J OF FIRST PANE 04230
C W1 = CONSTANT 1IN DEFLECTION EQUATION 05240
C Wo = CONSTANT IN DEFLECTION EQUATION 04250
C WEP = PARTIAL OF W WRT ET N 04260 ) L
C WZP = PARTIAL OF W WRT ZI T T 04276""""""" T
C X = X COORDINATE ARRAY 04280
C XLIM = X VALUE AT ELLIPTIC BOUNDARY ALONG ANY ABSISSA 04290
c Z1 = ELLIPTIC COORDINATE 04300
C Z1X = PARTIAL OF ZI WRT X 04310
L C 71y = PARTIAL OF Z1 WRT Y o L . L 04320 o
C ALL OTHER LEFT HAND SIDE VALUES ARE TEMPORARIES 04335 -
C 04340
COMMON DUM 04350 -
C 0&E360
0 EQUIVALENCE (DUM ( 1) CONY» (DUM{ 50113 XY 04370
1 (DUM(1501}) Wy s (DUM{2251)s DWX)> 04380
5 T TTBOUM{E00TIT s JPNT s TOUMIZEB0L s RIVY "7 70390 T T T
N C 04400
) 0 EQUIVALENCE (CONC 1)s DIMA)>s {CON( 2)s DIMB)» 04410
T (CONT 37, DIMCT» {(CONT  43s DELTS CCONT BT GRUTS 0LL?0
2 (CON( 6)s THIC), {(CONC 7)s SPAD)> (CON( 8)s PRSS)» 04430
N 3 (CON( 9})s NPAN)> (CON( 10js ISI)> (CON( 11}s ISO)> 04440
ICONT 12y, T TBEY . N AT NG E YT T TGN IEY s T LRIy s T T 0Ess0 T T T T T
5 (CON( 15> FR) » (CONC 16)s LOCPY > {CON( 17)s IPD)> 04460
6 (CON( 18)s IPR)> {CON({ 19)s CHAP)» {CON(20Ys ISCR1)>» 04470
7 UCONT 2175I8CRZT (CONT 2275 SKALY » (CONT 2375 1TSECTS OEGE0
8 (CON{ 24)s NPAG)> (CON( 25)s YONG) s (CON( 26)s T1LGD)s 04490
9 (CON( 27)» IREL)> (CON( 28)»s LP5)» LCON 29):CPRSS) 04500
T - cTT e Y ¢ P50 1 ¢ I
0 EQUIVALENCE (CON{ 30)s IRM)> (CON( 31)s IPBY> 04520
‘ 1 {CON( B53)s SCAL}> (CON{ 61)s SPAC) s (CONC 69)s PRES)» 04530
2 (CONTU 77Ys PLNAY» (CONT 857, RAYAY s (CONT 937, RTI)» 04540
3 (CON(101)s RES)> (CON{315)s STATY) (CON(371)s OIF)» 04550
T, (CON(4O0L Y SEANDF)Ys  (CON(451)s RMSY 04360 o
C 04570
C 04580
0 DIMENSION CON( 500} X(21933) s W(21533) 04590
1 DWX(21933) sJPN(500)sRTV(500} 04600



e Wiy DIMAZ2%0 ) B i ” 04620
B = DIMB/Z2,0 04630
C 04640
Cz=s== INITIALIZE INDEXES. 04650
C 04680
e e e e ek L LA 4G T B) GO TO 201 — Q4070
T = B 04680
- B = A 04690
. A = TM 04700
201 C = SQRTIA¥A - B¥B) 04710
XLIM = A 04720
1 =0 e 04730 B 3
J = 0 T B - ST e N/ £ R —
K =0 04750
X(1,1) = 0.0 ™~ 04760
GO TO (100+1047)s THC G770
o 04730
e e Sz==== THIS SECTION CALCULATES TﬂE_QEIDPOINTWQEEORMAI!QﬂémﬁQEmﬂﬁmﬁkkipéﬁ_qu%129 -
¢ WITH SIMPLY SUPPORTED EDGES 04805
C 04810
C CALCULATE CONSTANTS 04820
C J4830
100 IF (A 4EQs B) GO TO 102 04840
X(1s1) = A 04850
- o TZUTETIVETT T - ““"'"“"‘““"“““_"”"“"""“““‘"""”“"""ofp"sé"b T
0o ET = 1.0 04870
XC = X(1s1) 04880
Y0, 0%856
CALL ELIPIT (Cs XC» YC» Zls ETs FZP» FEPs GZPs GEP» DET) 04900
C 04910
o ALO =2 o mem——— - T T T e e e 0F97g ~T T T
A20 = 2.0%Z1 04930
ALOD = LyaO%Z] 04940
CR20 = COSHTASDT 05950
CA40 = COSHI{A4O} 04960
CA25 = (COSH{AZO) ) %2 04970
" e SRS T S N A D 3R T e e e [ 7 °F- 7o R
SA2Q = (SINH(A20) ) %x4 04990
WO = (CH¥%4)/(1240%128,0%CA2SHCALO*ER) 05000
OMNU =" TT.0 < GNUT 05010
Wl = +(8, O%(OMNU}*(3-O*CA2SMZ=O)%SA2Q)/(2.0%CA2Sm(OMNU)%SAZS) 05020
e e _“MX__(__;J;l_f 0.0 _ C5030
- — CALCULATE™GRID FOTRT BEFGEMATTONG,™ =" = == =»m= == =evm e oo e 05046 T T
203 I = I+1 05050
101, J = J+1 05060
K = K+1i D85070



e s e e — 0 DU UV ¢ -1 -1
K2 = J 05090
CALL PACWRD (K1s:K2s1) 05100
JPNIKY = K1 05110
ZI = 1.0 05120
ET = 1.0 05130
TS ST A 0 S 2 0 NS e e e e 2 OBL80
EJ=1-1 05150
YC=DEL#*EJ 05160
CALL ELIPIT (Cs XCo YCo Zls ETs FZP»s FEP: GZPs GEPs DET) 05170
212 = 2.0%Z1 05180
Zi4 = 4,0%Z1 05190
ET2 = 2.,0%ET L N . 0-_5§0w(_3__ R
ET4 = 4.0%ET 05210
TE]L = (3.0%CAZ20%CALD =~ 4,0%CA4O*COSH{ZI2) + CA20%COSHIZI4)) 05220
TE2 = (3.0%CA20%CAL0 ~ 4.,0%CA40% COS(ET2) + CA20% COS(ET4})) 05230
TE3 = (COSH(ZIZ2) -~ CAz0}) 05240
TE4 = (CA20 = COSI(ET2)) 05250
L W(TsJ) = WOR(TEI®TEZ = WIXTE3NTEL) 05260
- IF (NPANEQa2) DWR(T sV =W(TlJYy 7™ T TTTTO®2Ye - T
0 WZP = WOX{TE2#(n8,0%CA40#SINHIZIZY + 4u0%CA20%SINHIZI4L)) 05280
1 —WIHTEL# (240%SINMIZIZ) ) 05290
0 WEP = WOR(TEI® (T8, 0%CALOY SINIETZ) = 4gO%CAZ0% SIN(ETLY) 05300
1 ~WIHTE3#(2.0% SINIET233) 05310
, 21X ==GEP/DET 05320
ETX T GLR7DETT T T — o - s3I
¥ Z1Y = FEP/DET 05340
ETY = FZP/DET 05350
A{T»J+1) = X({1s+J) + DEL 05360
IF (X{IsJ+1) 4LE. XLIM) GO TO 1031 05370
i XK{TsJ+1l) = 0s0 05380
= o T Y ¢ 5 =7
X{T+1sJ+1) = 040 05400
EJ=T1 05410
DWY=DEL*EJ 05420
IF (DWY «GT. B) GO TO 800 05430
XLIM = A%SQRT (1.0 = (DWY #%2/(B*BY)YY 05440
T m—— A O ) - o T ¥ N I R~ 0 1 0 ¥ ¥ T R
GO TO 800 05460
C 05470
T C==m=== [HIS SECTION SOLVES THE SIMPLY SUPPORTED EDGE WHEN A = B (CIRCLE) 05480
C 05490
102 TE1 {MELQ{L§4 O%FR) L, 05500
TE? = ((5, 0+GNU)/(150+GNU))*(A*A) T 05510
I =0 05520
J = 0 05530
X{1s1) = 040 05540



e - L XLIM = A 05550
205 1 = I+1 05560
103 J = J+l 05570
K = K+1 05580
K1 = 1 05590
K2 = J 05600
AL, PACWRD (K19K251) 0Bl
JPNIKY = K1~ : 05620
X2 = X{IsJdi#X({1IsJ) 05630
EJ=1~1 05640
Y2=DEL#DEL¥EJ*EJ 05650
TE2 = (A%A = X2 -Y2) 05660
T hm (T2 = K2 o N ) B8O
WiT1:J) = TELRTES*TEL H5680
IF(NPANSEQo.2) DWX{IsJ)=W{IsJ) 05690
X{IsJ+1) = X(IsJ} + DEL 05700
EJ=1 , 05710
DWY=DEL%*EJ 05720
L IFML}(19J+1) sLEs XLIM) GO TO 103 . 0bBT7T30
XTI SJFIV =050 08740
J =0 05750
X{I+1sJ+1) = 0.0 05760
FJ=1 05770
PWY=DEL*EJ 05780
IF (DWY «GT» B) GO TO 800 ) - 05790 -
XLIM = A%¥SQRT (1.0 - (DwY ¥ES7{B¥BYY) 05800 -
S IF (DWY ¢el.LE. B)Y GO TO 205 05810
GO TO 800 05820
C 058320
C===z=== THIS SECTION CALCULATES THE GRIDPOINT DEFORMATIONS FOR AN 05840
. C ELLIPSE WITH CLAMPED EDGESs 05850
¢ i - T o N 1 1= 1Y
104 TEM = (24,0/{A%%4)) + (2440/(B¥%4)) + (1640/(A%A*B*B) ) 05870
WO = 1+0/(FR*TEM) 05880
207 I = I+1 05890
105 J = J+1 05900
K = K+1 05910
T T e e e e e L TE™T ——" e o 5224+ H
K2 = J 05930
CALL PACWRD (K1sK2s1) 05940
JPNTKY = K1 05950
EJ=I1~-1 05960
DWY=FJ*DEL 05970
- o o TTTTEM w1 0T (RUT S VEX T IV UANATY ST TOWYHDWY T T T 2{BEBYYY T T 777 08980 T 77 T T 7
WlTsd) = WOH(TEM%%2) 05990
IF{NPANCEQa2) DWX(TIsJ)=W(IsJ) 06000

X{TsJ+1) = X{IsJ) + DEL 06010



M e e [R——

e X T J 1S - i LE o XLIM A GO-T0 105 (o e e e e e o e e Q@020

X{TaJ+1l} = 0.0 06030
J = 0 06040
X(I+1sJ41) = 0.0 06050
EJ=1 06060
DWY=DEL¥EJ 06070
e TF (DWY  wGTe B) GO TO 800 _ . L e . Q6OBO
XLIM = A%S5QRT (1.0 =~ (DWY#DWY / (B¥B)) 06090
IF (DWY o LEs BY GO TO 207 06100
800 NGP = K 06110
RETURN 06120
END 06130
$IRFTC MS223D2 o 0elsO0
CELIPIT 06150
SUBROUTINE ELIPIT (Ce Xs Ys XIs ETs FXPs FEPs GXPs GEP» DET) 06160
C 06170
C THIS SUBROUTINE DETERMINS THE ELLIPTIC COORDINATES XTI AND ET» 06180
C * CORRESPONDING TO THE CARTESIAN COORDINATES X AND Y. 06190
C 06200
T C T TTTITERATION 1S BY THE NEWTON—RHAPSON METHOD OF SUCCESSIVE APPROX. 06210 ~ 77
C 06220
C C = ELLIPTIC FOCAL DISTANCE 06230
C DET = DETERMINENT 06240
C ET = ET COORDINATE VALUE IN ELLIPTICAL SYSTEM 06250
- C FEP = PARTIAL OF FIO WRT ET k260
o C FIO = FUNCTION F o T 08270
. C FXP = PARTIAL OF FIO WRT XI 06280
C GEP = PARTIAL OF GIO WRT ET 06290
C GIO = FUNCTTON G DE300
C GXP = PARTIAL OF GIO WRT XI 06310
C IDON = 1 INDICATES ITERATION 1S COMPLETE 06320
T T X =R CODRGTNATE VALUE TN RETANGULAR SYSTEM ~— ~ 77777 77 77m s mm T gessg T T T T
C X1 = ZI COORDINATE VALUE IN ELLIPTICAL SYSTEM 06340
C Y = Y COORDINATE VALUE IN RETANGULAR SYSTEM 06350
C ALULL OTHER LEFT HAND VALUES ARE TEMPORARIES 06360
C 06370
IDON = 0 06380
B I o % 0 H I A O A N = ¢ o I Yo N o e o o Y5 Y 7o J
IF (X oGTa €) GO TO 101 06400
XI1 = 0,0 06410
ETT = ACOS(X/C) 06420
GO TO 108 06430
101 XI = 1.0 06440
e = = o 06450 T
102 FIO = X — C*COSH(XII*#COS{ET) 06460
‘ FXP = - CHSINH(XI}*COS(ETY 06470
XT1 = XI = FIO/FXP 06480



S ~ o ET1 = ET _— o ¢ 1. 310 o
IF ((ABS(XI1 - XI}) oLEs 0.0000001) GO TO 108 06500
XI = Xil 06510
GO TO 102 06520
103 IF (X «NEs 040} GO TO 105 06530
ET = 90,0%#0.017453292519 06540
U, SN ¢ 1 e e 062580
104 GIO = Y ~ CH*SINHI{XI)*SIN(ETY 06560
GXP = - CHCOSH{XTI}*SIN(ET) 06570
X11 = XI = GIQ/GXP 06580
ETy = ET 06590
IF ((ABS({XI1 ~ XI}) oLEe 0.0000001) GO TO 108 06600
XI = XI1 - I 11X X« N
GO TOo 104 06620
105 FIO = X — C¥COSH(XI)#COS{ET) 06630
GIO = Y -~ C#SINHIXI}%®SINI(ET) 06640
106 FXP = — C¥SINH(XT)#COS(ETS 06650
FEP = 4+ C#COSH(XI}*SIN(ET) 06660
GXP = = CHGOSHIXI)®SIN(ET) . A 06670
GEP = ~ C¥SINH{XIY®COS(ETY 06680 )
DET = (FXP*GEP - FEP*GXP} 06690
IF (IDON -EQs 1} GO TO 800 06700
XT1 = XI = (1s0/DETI*(GEP¥FIO — FEP*GIO) 06710
ET1 = ET + (140/DET)#(GXP#FI0 — FXP#GIO) 06720
IF ((ABS{XI1 = XI}) «LEs 0.,0000001) GO TQ 107 o 06730
© X1 = XI1 06740
N ET = ET1 06750
GO TO 105 06760
107 IF ((ABS(ET] = ET)) .LEs 0.0000001}Y GO 10 108 06770
X1 = XI1 06780
ET = ET1 06790
i GO TO 105 e 0 1¥-10To B
108 XI = XI1 06810
ET = ET1 06820
IDON =1 06830
GO TO 105 06840
800 RETURN 06850
- - - ERp T e o T 7Y o D
$IRFTC MS23D3 06870
CRECTAG 06880
¢ UB8Y0
SUBROUTINE RECTNG 06900
G 06910
m— I TTTHIS T SUBROUT INE “GENERATES "THE TABLE "OF GRIDPUINT DEFORMATIONS ™ 7" "pé%20” © . 7 77777777
C FOR A RECTANGULAR PLATE WITH DIMENSIONS A BY B AND RIGIDITY D 06930
C ’ 06940
C A = PLATE LENGTH 06950



ALPHAM. - DEFELECTION COERELCLENT o o e v e mnan e oo e QOZ 60

el
c ALPHAN = DEFLECTION COEFFICIENT 06970
C ASPECT = SQUARE OF ASPECT RATIO 06980
C B = PLATE WIDTH 06990
C BETAM = MOMENT COEFFICIENT 07000
C BETAN = MOMENT COEFFICIENT 07010
o C D = PLATE STIFFNESS o 07020
R o BWx "= DEFLECTION AT POINT T»J OF SECOND PANE 07030
C DWXMOE = SLOPE IN X DIRECTION FOR MOMENTS APPLIED ALONG ONE EDGE 07040
C DWXMOF = SLOPE IN-X DIRECTION FOR MOMENTS APPLIED ALONG OTHER EDGE Q7050
C DWXSIM = SLOPE IN X DIRECTION FOR SIMPLY SUPPORTED EDGE 07060
C DWYMOE = SLOPE IN Y DIRECTION FOR MOMENTS APPLIED ALONG ONE EDGE 07070
C PWYMOF = SLOPE IN Y DIRECTION FOR MOMENTS APPLIED ALONG QTHER EDGE 07080 .
C DWYSIM = SLOPE IN Y DIRECTION FOR SIMPLY SUPPORTED EDGE 07090
C EM = COUNT ON NUMBER OF TERMS 07100
C EN = COUNT ON NUMBER OF TERMS 07110
C I = ROW INDEX 07120
C IBC = BOUNDARY CONDITION SWITCH 07130
~ C 1ILIM = NUMBER OF EQUATIONS USED TO DETERMINE REDUNDANT MOMENTS ~— o7l40 .
C J = COLUMN INDEX 07150
C K = GRIDPOINT COUNTER 07160
C MN = NUMBER OF SIMULTANEOUS EQUATIONS 07170
C MOMENT = COEFFICIENTS OF LHS OF EQUATIONS 07180
C NGP = NUMBER OF GRIDPOINTS 07190
C NM = COLUMNS IN RHS OF EQUATIONS o 07200 ) o
© C RHS = RHS OF SET OF SIMULTANEOUS EQUATIONS 07210
L C W = DEFLECTION AT POINT IsJ OF FIRST PANE 07220
C WMOE = DEFLECTION FOR MOMENTS APPLIED ALONG ONE EDGE 07230
& WMGOE FTPEFLECTTON " FOR " MOMEN TS APPLTED " ALONG "OTHER "EDGE UT250
C WSIM = DEFLECTION FOR SIMPLY SUPPORTED EDGE 07250
C X = X COORDINATE ARRAY 07260
- T - e o I 7 £ o I
COMMON DUM 07280
C 07290
DOUBLE PRETCTSTON RHS EANDF sMOMENT 07300
0 EQUIVALENCE {DUM{ 11s CONYs (DUM{ 501): X))o 07310
1 (DUM( 15013 WY s (DUM{2251)s DWX) s 07320
e z T T T T T T T B OMT 400V ST JPNTY T T T T T TDOM AR ULy T RTV Y T L IrAc 1cT
3 (DUM{4001)sMOMENT) 07340
C 07350
0 EQUIVALENCE (CONT 17, DIMAY s (CONT  2)s DIMBY » 07360
1 (CON({ 3}» DIMC)>» (CONU &)y DEL) (CONU 5)s GNUY» 07370
2 (CON(L 6)s THIC)» (CON( 735 SPAD): (CON{ 8)s PRSS) 07380
T T T T T CON (T Y S T NPANT T T THEON(TTIOY IS, T T T TCONTT1Ys TS0y, T T 07390 T
4 (CON{ 123)s IBC)o> {CON( 13}s NGP)o» (CON( 14)s LP7)s 07400
5 (CON( 15)» FRY » (CON{ 16)s LOCP)» (CON{ 17}s IPDJ>s 07410
6 (CON[ 183)s IPR}o» {CON( 19} CHAPY {CON(20Ys ISCR1}Y)» 07420



— e e e L LCONL 2135 TSCR2Ys  SCON( 22)s SKAL) 3. (CONC 233 ISEC)> 07430 e e
8 (CON( 24)Ys MNPAG)» {CON{ 25)s YONG} s {CON( 26)s ILGD)s 07440
9 (CON{ 27)» IREL}> (CON{ 28%s LP5)s {CON{ 29)s CPRSS) 07450
C 07460
0 EQUIVALENCE {CON{ 30)s IRM)>» {CON( 31)> IPB}>» 07470
1 {(CON( 53)s SCAL)>» {CON{ 61)s SPAC)» {CON( 69)>» PRES): 07480
e e 2 VCONL 770 PLNAYe  LCONC 83)s RAYA)> LCONC 93)2  RIV2 07490
3 (ComM(101Yys RES)Y» {CON{315)s STAT)» {CON(371)s OQIF)> 07500
4 (CON(401)sRHS) 07510
C 07520
C DIMENSION CONC{ 500)» XK(21533) s W{21+33) 07530
1 DWX(21933)sJPN{500)sRTV(500) 07540
¢ _— OO L1 £ 11 S
DIMENSION RHS(22)EANDF (32 +MOMENT (324232} 07560
EQUIVALENCE (RHSSsEANDF) 07570
C 07580
C ) 07590
C=ma== THIS SECTION SETS UP INITIAL CONSTANTS 07600,
C e e e e — e OT610
T D = FR 07620 T
A = DIMA 07630
B = DIMB 07640
ILIM = 28 07650
TULIM = TILIM/2 ‘ 07660
ILLIM = ILIM/2 + 1 07670
o TTUNTERMS = ILIM =73 T T T N I o I d <Y T B
= TERMS = NTERMS 07690
10 I = Q 07700
TETD 07710
K = 0 07720
X(1s1) = 0,0 07730
T o e B I R i 5 ) T N ¢ I A% o B
CNSTL = 4.,0%{A%%4) /(DR{PTI#%5}) 07750
CNST2 = 4,0%(A#%3)/ (D*{PI¥¥4)) 07760
CNST3 = A¥A/ {2 0%D*PI*P1) 07770
CNST4 = A/{2,0%D#PT) 07780
CNSTE = B#B/(Z2:0%D¥PI*P1) 07790
B T o h CNSTE = B/(2 0%D%PTYy — T T T T TITTIT T R I 678007 T T
IF {IBC .EQs 1} GO TO 100 07810
C 07820
Cz===== [HIS SECTION CALCULATES THE MOMENT COEFFICIENTS FOR CLAMPED PLATE 07830
C 07840
B30 DO 55 JK=1.ILIM ) 07850
) DO 55 L=1sILIM o T oeTTe e e m e e o o 07860 T T T
58 MOMENT(JKslL} = 0.0 07870
EN = =140 , 07880
DO 60 II=1sIULIM 07890



.. 07900

i o S B BN e D e i s i s 5 i i o e e . o

ALPHAN = EN#PI*B/{(2.,0%A) 07910
CNST7 = B.0%EN*¥A/(PI%*B) 07920
CNSTB = 4,0%A%A/ ({EN®#4I%(PT%%3)) 07930
ASPECT = A%A/(3¥B) 07940
IIT = 11 07950
e e e XF (ALPHAN oLTe 88.0) GO TO 57 e 07960
MOMENTTITIs11I) = 1.0/EN 07970
RHS{II) = «~CNST8 07980
GO TO 58 07990
57 0 MOMENT(IIsII1) = (TANHUALPHAN)+ALPHAN/ 08000
1 COSH(ALPHAN) /COSH(ALPHANY) /EN 08010
RHS(I1) = CNSTB*(ALPHAN/ COSH(ALPHAN)/COSH{ALPHAN) ~TANH(ALPHAN)) 08020 . .
58 EM = =1,0 08030
DO 60 JJ=ILLIMsILIM 08040
EM = EM + 2.0 08050
0 MOMENT(TIIsJJ) = CNST7%(140/( (EM**3 1% {EN¥EN/ (EM¥EMI+ASPECT) 08060
1 #(EN#EN/ (EM*EMI+ASPECTY § ) 08070
60  CONTINUE e L 08080
70 EN = =140 N 0¥ 1 0 1=
DO 80 II=ILLIMsILIM 08100
EN = EN +2.0 08110
BETAN = ENEPTHAT 2087 08175
CNSTO = B.0¥B#EN/(PI*A) 08130
CNST10 = 4sQO¥B*B/{ (EN*¥4)%(PI*¥%3)) 08140
© ASPECT = B¥B7TA¥ARY T T T T T Tp8lsp T T T
L 111 = 11 08160
IF (BETAN «LT. 88,0) GO TO 73 08170
MOMENT (YT TTTT = 1sU7EN OBTED
RHS (11) =2 ~GNST10 08190
GO TO 75 08200
- 7T MOMENT CI TS T T T T 2 (TANH (EE TANTRBETANY ™ 7 7 77 mm wmmm mimmin momn, s e o e g2 g T
1 COSH(RETAN) /COSH{BETAN}} /EN 08220
RHS(II) = CNSTI10%(BETAN/ COSHIBETAN)/COSH(BETAN) =~TANH(BETAN)) 08230
78 EM="=170 08740
DO 80 JJ=1sIULIM 08250
EM = EM + 2.0 08260
" o TOTMOMENTTT Ty D IT S CNSTO% (1007 CUEM¥ S Y ¥ CENRENY TEM¥ EMY+ASPECT )™ " =™ = = pgeyp -~ "o e
1 % (EN*EN/ (EM*#EMI+ASPECTI ) 08280
.80 CONTINUE 08290
MN="TCTM 08300
NM = 1 08310
CALL SEQS (MOMENT>RHS sMNsNM} 08320
R 0 ¥ 1 1 To J
C===== THIS SECTION GENERATES DEFORMATIONS FOR HINGED EDGES 08340
C 08350

100 I =1+1 08360



105 J = J+1 _ L 08370 o
T TS K- T T e e e e e 08380
Rl = 1 08390
K2 = J 08400
CALL PACWRD (K1sK2.1) 08410
JPN(KY = K1 08420
e e e W(Tog) = 0.0 . T . v
IF(NPANSEQo2) DWX(IsJ}i=W(IoJ} 08440
EM = =140 08450
110 EM = EM + 2.0 08460
EJ=I=1 08470
DWY=DEL*EJ 08480
CNSTA = EM¥PI/A L 08490
ALPHAM = CNSTA%B/2.0 08500
MMM = EM 08510
CNST11 = =1,0 08520
IF (((MMM—~1)/2=((MMM=1}/49%2) oEQe 0) CNST11=1.0 08530
CNST11 = CNST11/(EM¥*%5) 08540
. CNST12 = EM#¢NST1L o e 08550
CNSTI3 = COSHTALPHAM) 08560
CNST14 = (2.04+4ALPHAM*TANH (ALPHAM)Y §/ (2 0O*CNST13 ]} 08570
0 WSIM = CNST1#CNST11#(1,0~CNST14%COSHICNSTA*DWY) 08580
1 FCNSTA¥*DWY ¥STNHTENSTARDWY J 7 (2. 0%CNSTIZY 1+ 08590
2 COS{CNSTA*X(IsJ)} 08600
IF (IBC «EQe 2) GO TO 200 08610
WiT0T = Wlisd) + WSTH - T mmm—— m Y o - ¥ % o R
& IF(NPANGEQs2) DWX(ToJ)=W(IsJ) 08630
IF (EM oLE. TERMS) GO TO 110 08640
. XT{Tsd+r1i) = X(1sd) + DEL 08650
P TF {X{IsJ+1) sLE. (A/2.0)) GO TO 105 08660
X(IsJ+1) = 0s0 08670
- J7="0 T o o o T —— e e e T T ey T
X{I+1sJ+1) = 040 08690
EJ=1 08700
DWY=EJ#*DEL 08710
1IF (DWY sLE. (B/2s0}) GO TO 100 08720
GO TO 300 08730
T - e o 1< 0 %o
Cm==== THIS SECTION GENERATES DEFORMATIONS FOR CLAMPED EDGES 08750
C 08760
C 08770
200 CNSTB = EM%PI/B 08780
L BETAM = CNSTB*A/2.0 o 08790
i ¥ ¥ T T T 68800 oo
CNST15 = ~1.0 08810
IF ({ {MMM=1)/2=({MMM=1)/43%2) +EQs 0} CNST15=1,0 08820
CNST15 = CNST15/(EM¥EM)} 08830



e e e e e ST 16T EMIECN S T e e e e e e e e e = e o e e e e OB8HO L
CNST17 = COSHIBETAM) ‘ 08850
CNST18 = ALPHAM#*TANH{ALPHAM)/CNST13 08860
CNST19 = BETAM*TANH(BETAM)/CNST17 08870
EMM = EM/2:0 + 05 08880
M = EMM 08890
R -3 12 £ T i 08900
DWY=E J%DEL 08910
0 WMOE = —CNST3#CNSTL1S5#EANDF (M)*(CNSTA®DWY #*SINH{GNSTA*DWY )/ 08920
i CNST13 ~CNST18%#COSHICNSTA%DWY P Y %#COS(CNSTA®X (I o)) 08930
EEE = IULIM 08940
EMM = EM/2s0 + EEE + 0.5 08950
M = EMM N . N 0 1 -4 1 N
0 WMOF = —CNSTS5*#CNSTL5*¥EANDF (M) *¥ (CNSTB®X{IsJ)*SINHICNSTB*X(IsJ}y )/ 08970
1 CNST17 ~CNST19#COSHICNSTB#X (IsJ) ) #COS(CNSTB*DWY } 08980
W(lsJ) = W(TaJ) + “WSIM + WMOE + WMOFE 08990
IF{NPANLEQe2) DWXI(IsJ)=W(IsJ} 09000
IF (EM oLEs TERMSY GO TC 110 09010
R X{1sJ+14y = X(fsyy + DEL O Q902
- TTTTTTIF (X(IsJ¥1) sLEe (A72.07) GO 10 105 09030
X(Isd+1) = 080 09040
J =0 09050
XTTFIJF1Y = 040 09060
EJ=I 09070
DWY=DEL¥EJ 09080
. TFUDWY B A0 i 2 N B T R 1 & s 15 T o 096y~ T
~ 300 NGP = K 09100
800 RETURN 09110
END 091729
. $IBFTC MS23D4 09130
CSEQRS . ’ . 09140
i C " T mmmm—— o Y o T B o T
SUBROUTINE SEQS (AsBsNsM) 09160
C 09170
C MATRIX INVERSION WITH ACCOMPANYING SOLUTTON OF LINEAR EQUATIONS 091EG
C 09190
C 09200
N 61 1 17T 1 Y 1 - 1
0 EQUIVALENCE (DUM(1)sCON}s (DUM(501)sX)s(DUM{1001}sY) 09220
15 (DUM1501)sW) s (DUM(2001)sDWX)» (DUMI25013sDWY) s (DUMI3001) » JPN) 09230
2 3 (DUMUZBUTIT s R TV COTL0
DOURBLE PRECISION AsBsAMAXsPIVOT:SWAP,T 09250
DIMENSION IPIVOT(32)sA{32+32)>» INDEX(3252)sPIVOT(32):8(3252) 09260
- o T T EQUIVELENTE T ITROW s JROWY S CAMAX STV SWAPY S UTCOLUMsuCOLUOMy - = 7 7777 = ° 77 9§20 ~ ° TTTTTTCTOT
C 09280
C 09290
CE===CINITTALTZATTON 09300



e o e e e G — OO ¢ -2 1¢ R
10 DETERM=160 09320
15 DO 20 J=1sN 09330
© 20 IPIVOT(J}=0 09340
30 DO 550 I=1,N 09350
C 09360
e Cmme==SEARCH FOR PIVOT ELEMENT — o e e 09370
C 09380
40 AMAX=0.0 09390
45 DO 105 J=1sN 09400
50 IF (IPIVOT(J)=1) 60s 105s 60 09410
60 DO 100 K=1>N 09420
70 IF (IPIVOTI(K)=1) 80> 100> 740 09430
80 IF(DABS(AMAX =DABSTA(J,K)) 185,100,100 T0%L40 T
85 TROW=J 09450
90 1COLUM=K 09460
95 AMAX=A(JsK) 09470
100 CONTINUE 09480
- 105 CONTINUE i, . . - L L _0%4%0
IF (AMAX)Y 128-1072128 09500
107  PRINT 108 09510
108 FORMAT {(22H MATRIX IS SINGULARs 09520
NCE = 1 09530
GO TO 740 09540
128 IPIVOT{ICOLUM} =IPIVOT(ICOLUM)+1 I 09550
- c ) T 69560 )
o C=====INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL 09570
C 09580
130 IF (IROW~ICOLUM) 140s 260s 140 09590
140 DETERM=-DETERM 09600
150 DO 200 L=1sN _ e o 09610
1860 SWAP=ATIROWSL) Y o L7 -~ o M
170 ALIROWsLI=A(TCOLUML) 09630
200 A{ICOLUMsL}=SWAP 09640
208 1F(M)] 26035 2605 210 05650
210 DO 250 L=1s M 09660
220 SWAP=B{IROWsL) 09670
T T TTTAEGTEUIROWS LT EE UICOTUM Ly T T T T e e nrm e m Tttt 99680 T T -
250 BIICOLUMsL)=SWAP 09690
260 INDEX(Is1}=1ROW 09700
270 INDEX(192)1=1COLUM 05710
310 PIVOT(13=A(ICOLUM»ICOLUM} 09720
220 CONTINVE s . e e e 09730
c T T mmm e ) o 09740 T
Ce=====DIVIDE PIVOT ROW BY PIVOT ELEMEN. 09750
C : 09760
330 ACICOLUM»ICOLUMI=1040D~1 05770



U % o M 5 Vo W= 127 O - Y R,

350 A(ICOLUMsL)=A(ICOLUMsLY/PIVOT(I) 09790
355 IF(M} 380s 380s 360 09800
360 DO 370 L=1sM 09810
370 B(ICOLUMsLy=B(ICOLUMsLY/PIVOT(I} 09820
C 09830
e oo v e e e 2 =2 22 =REDUCE  NON-PIVOT ROWS — SR UL - 1< . S
C 09850
380 DO 550 L1=1sN 09860
390 IF(L1-ICOLUMY 400s 5505 400 09870
400 T=A{L1l>ICOLUM) 09880
420 A(L1sICOLUM)=0,0 09890
430 DO 450 L=13N e 09900
450 A(LTsLY=A(LL s LY=ATICOLUM L ) *T 09910
485 IF{M} B50s 550» 460 09920
460 DO 500 L=1sM 09930
500 B(L1sL)=B(L1sL)~BCICOLUMsLY*T 09940
550 CONTINUE 09950
C . T o R L 09960
C=====1NTERCHANGE COLUMNS 09976
c 09980
600 DO 710 I=1sN 09990
610 L=N+1~1 : 10000
620 IF (INDEX(L»>1}=INDEX(L>2)) 6305 710> 630 10010
- 630 JROW= INDEX(L»1) . o e _ ~ 10020 o
o 640 JCOLUM=INDEX(L»s2) 10030
- © 650 DO 705 K=1sN ’ 10040
660 SWAP=A (K JROW) 10050
N 570 A(RsJROWI=A(Ks JCOLUMS 10060
; 700 A(KsJCOLUM)=SWAP 10070
o 705 CONTINUE L 10080
770 CONTINUE T T Tt e 160%6~ — T
740 RETURN 10100
END 10110
TIBFTC MS23D5 10120
CTRPZOD 10130
SUBROUTINE TRPZOD 10140
m — T TS T SUBROUTTNE READS ™ IN ™ THE™ TRAPEZCTDAL DEFORMATTON DATA "FROM = ™ "~ I0Ts0" """~ "= "7 = "~
C PUNCHED CARDS. THE CODES ARE BROKEN DOWN AND REASSEMBLED IN THE 10160
C FORMAT NECESSARY FOR THE RAY TRACE PROGRAMS, 10170
¢ TOLED
C DWX = SLOPE IN X DIRs AT POINT LOC 10190,
C DWY = SLOPE IN Y DIRs AT POINT LOC 10200
T T TR LM T TR TR TEMEN T VACVE AT TLggTr o e momm e e s mm o vt "t 102i0 T T T T
¢ 1BY = =] INDICATES POINT IS OUTSIDE PLANFORM BOUNDARY 10220
C 1COL = COLUMN NUMBER 10230
C IDIR = DEGREE OF FREEDOM 1=Xs 2=Ys 3=Zs &=1KXKs 5= 1¥s 6=1Z 10240



e Qo TLD = LOAD NUMBER QUTPUT BY SAMIS (COLUMN COPE) . .. . . ... .. 10250 . __
C IROW = ROW NUMBER 10260
C I1TEM = TEMPORARY 10270
C JLD = LOAD NUMBER DESIRED. THE LOAD NUMBER IS5 A PART OF THE 10280
C ELEMENT CODE GENERATED BY SAMIS. 10290
C .OC = COORDINATE LOCATION CODE 10300
e M = GRIDPOINT COUNTER 10310
C NCRD = NG. OF ELEMENT DATA CARDS TO BE READ INe 16320
C NGP = NUMBER OF GRIDPOINTS 10330
C SCLFAC = SCALE FACTOR T0o MULTIPLY DEFLECTIONS BY 10340
C W = DEFLECTION AT POINT LOC 16350
C X = X COORDINATE ARRAY 10360
C XS = X COQRDINATE AT POINT LOC 10370 '
c YS = Y COORDINATE AT POINT LOC T Trmmmmmmm—— TIeFEgsT T
C 10390
COMMON DUM 10400
C ‘ 10410
0 EQUIVALENCE {DUM 1ys CON) s (DUM{ 50119 XY 10420
. 1 . .  {pUM(1501)s  W)s  (DUM(2251)s DWX)s 10430
2 (DUM(3001Ys JPN)» (DUM(2501)s RTV) 10440
C 10450
0 EQUIVALENCE (CON( 1)» DIMA) > {CON{ 2)s DIMB}> 10460
1 (CON{ 3%+ DIMC)» (CON{ 4}s DEL)> (CONU "B)s GHNU)Y> 10470
2 (CON{ 6)s THICY}» (CON{ 73> SPAD)» (CON{ 8)s PRSS)> 10480
L 3 _(CON( 9)s NPAN)S (CON({ 10js ISI)»  (CON( 11)s 1S0Js 10490 _ .
= 4 (CONT 12Ys 1IBCY> (CON( 13)s NGP)s (CONC 14)s LP7)» T10500 T o
S 5 (CON( 15)» FRY» (CON({ 16)s LOCP}): {CON( 17)s IPD}os 10510
6 (CON( 18)s IPR)» {CON{ 193s CHAPJ» (CON(20)s ISCR1}s 10520
> 7 (CONU Z1V+15CR2)» (CONT 227, SKALY > (CONTU 237Vs ISECY» 10530
8 (CON{ 24)s NPAG}s (CON( 25)5s YONG) s (CON{ 26)» ILGD)>» 10540
N 9 (COM( 27)s IRELJ> (CON{ 28)s LP5), (CON( 29)sCPRSS) 10550
) C - T - o T e mm— A o1 7Y o
0 EQUIVALENCE (CON( 30)s IRM}> {CON{ 31)s IPB}>s 10570
1 (CONM( 53%s SCAL)» {CON{ 61)s SPAC)» {CON( 69}s PRES)Y: 10580
2 (CONU 77): PLNA)» {CON( 85%Ys RAYA)>» {CONT 937> RIY» 10590
3 (CON(101)s RES)» (CON(315)s STAT)» (CON(371)s OIF) 10600
4 >{0IF(1)2IDX) > (OIF(2)>IDY )5 (0IF(3)5X1)s (OIF({4)>Y1)s(OIF(11)sN2) 10610
T T " e N0 171 o D
0 DIMENSION CON{ 500} X(21+33) W{21:33), 10630
1 DWX(21933)sJPN{500)s0IF (&) 10640
C 10650
DIMENSION LOC(3)s ILD(3)s ELM(3) 10660
_ . C ) o e o e e o 10670
READ (1815500 JLDs NCRDs SCLFAT, XTI, ¥YIWi0X,1DY ~ 7 B K 01 <Y 1o H
500 FORMAT (21533F10.05215} 10690
WRITE (IS0»503) SCLFAC 10700

503 FORMAT (1Hl» 42HSCALE FACTOR FOR TRAPEZOID DEFLECTIONS ) 10710



OO T - N - /S O YU OO 1 O 22 O

WRITE (150:505) X1sY1 10730
505 FORMAT (1H s 31HINTERPOLATION CENTER IS AT Xl= E12.4» 6Hs Yi= 10740
1 El2st491H.) 10750
WRITE (150.,507)IDXsIDY 10760
507 FORMAT (1H » 35HCENTER OF INTERPOLATION SQUARES IS 1I5» 10770
1 17H X INTERVALS AND I5» 25H Y INTERVALS FROM ORIGIN.Y) 10780
¢ TX1sY1 = COORDINATES OF TRANSLATED ORIGIN 10790
C IDX= ND. OF INTERVALS IN X FOR INTERPOLATION CENTER 10800
C IDY= NO. OF INTERVALS IN Y FOR INTERPOLATION CENTER 10810
c 1F JLD 1S5 MINUSs CARD DATA FOR WINDOW IN ACTUAL CONFIGURATION 15 GIVEN.10820
C IF NCRD IS MINUSs CARD DATA IS GIVEN FOR ONLY 1 OF 2 PANES AND BOTH 10830
C  ARE THE SAME. — - o 10840
N1=1 10850
N2=1 ’ 10860
IF(NCRD)29696 10870
2 N1=2 ) 10880
NCRD=~NCRD 10890
— 6. AR=21 e e e e e e e e k0900,
1C=33 10916
IF(JLD) 10:15515 10920
10 N2=2 10930
JLD==JLD 10940
IR=20 10950
1C=20 10960
— 185 m=0 - Y I o 1= X o
‘9 DO 104 I=1aNCRD 10980
READ (ISI»501) (LOC(J)» ILD(JYs ELM(JYs J=1s3} 10990
501 FORMAT (3TTE S 1650121) 1560
C 11010
C===== TEST TO SEE IF DATA IS ACCEPTABLE ‘ 11020
- . DO 104 J=1%3 e ¢ 1 T« B
IF (ILD(J) oNEw JLDY GO TO 104 11040
1F {(LOC(JY oLEs 0) GO TO 104 11050
TROW = LOC({JY/71000 11060
ITEM = LOC(J} = ITROW*#1000 11070
ICOL = ITEM/10 11080
" R - IO TR E T TEM = [ COLRLQ ™ 777 7T T T T I s s e s T e s Iyt v v
IF ({IDIR.EQs1) «ORs (IDIR.EQs2) +ORe (IDIR.EQs63) GO TO 104 11100
IF{(ICOLeGToIG)sORe (IROWsGT-IRIIGO TO 20 11110
X5 = TCOL -~ 1 11120
YS = IROW ~ 1 , 11130
- e e e e 29 1O B0 e e o e e e i1ls0 - - L
20  XS=1C0olL-1-1¢C T T T T Tt T T Tttt oT11isp T T o
YS=IROW=1-IR 11160
30 IBY=0 11170

X5=X8S#DEL 11180



YS=YS*#DEL 11190

PPV U VR — et - L s T . G e ma A mmtm o fa e LARTA MM M WTI A MMM M W wes e sk e e e e o

CALL BONDRY (XSs YSs IRY) 11200
IF (IBY EQ. 1) GO TO 104 11210
K1 = IROW 11220
K2 = ICOL . 11230
CALL PACWRD, (K1sK2s1) 11240
e Iﬁiigggw LELIR)saANDL(ICOLWLEsIC))GO TO 32 11250 L
TF({TROW.GToIR) sAND« ( ICOL+GT+1C))IGO TO 40 11260
GO TO 104 ’ 11270
32 K=IROW 11280
L = icoL 11790
X{KsL) = ICOL =~ 1 11300
X(Ksl)=X(KsL}¥DEL L 11310
C 11320
C===== STORE ACCEPTABLE DATA 11330
IF(({IDIReEQa3) « ANDW (N2sEQel) ) W(KsL)=FLM{J)*#SCLFAC 11340
IF({IDIRsEQs3) cANDs (N2+EQua2)) DWX(KsL)=ELM(J}%SCLFAC 11350
IF (IDIR +EQs 3) M = M+1 11360
IF (IDIR «EQe 3) JPN(M) = K31 _— 13870
GO TO (104,34} N1 11390
34 DWX(KsL)=W(KsL} 11400
GO TO 104 11410
40 TF(NPAN~23Y104344+104 -~ 11420
44 K=IROW-IR 11430
- L=ICOL~IC = i B 1440
— IFI{TDIReEQe3) e ANDa (NZsEQall ) DWXTKSLI=ELM{IT*SCLFAC - T114£50
2 IF((IDIReEQa3) o ANDw (N2.EGa2}} WiKsL)=ELMIJ)#SCLFAC 11460
104 CONTINUE 11470
NGP = ¥ 11780
800 RETURN 11490
END ‘ 11500
T o STBFTC MSZ23De T e e s s T o T
CLRGDEF 11520
SUBRQUTINE LRGDEF 11530
C . 11540
C THIS PROGRAM USES EQUATIONS DERIVED FROM AN ENERGY METHOD 11550
C DEVELOPED IN TIMOSHENKOS THEORY OF PLATES AND SHELLS»s Pa 419 TO 11560
T T T T R 2T TO R IND CTHE APPROXTMATE TLARGE DEFLECTIONTSOLUTTONFOR™A™" ™"~ 7" Tails7eT" T T
C RECTANGULAR PLATE. 11580
C 11590
C A = HALF RECTANGLE LENGTH 11600
C Al = CONSTANTS IN CUBIC EQUATION 11610
X C = HALF RECTANGLE WIDTH 11620
T T T T T T ET T T T TEONSTANTS IN CUBIC EQUATION T T T T T T T T T T T T 116340 T T
C CON1 = CONSTANTS IN LARGE DEFLECTION EQUATION 11640
C CON2 = CONSTANTS IN LARGE DEFLECTION EQUATION 11650
C CON3 = CONSTANTS IN LARGE DRFLECTION EQUATION 11660
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CON e

SO G = CONSTANTS IN_LLARGE DEFLECTION EQUATION . o e i e . 11670 I
C CON5 = CONSTANTS IN LARGE DEFLECTION EQUATION 11680
C D1 = CONSTANTS IN CUBIC EQUATION 11650
C DUX = LARGE DEFLECTION THEORY DEFLECTION FOR FIRST PANE 11700
C @ = CONSTANTS IN SOLUTION OF CUBIC EQUATION 11710
C aR = CONSTANTS IN SOLUTION OF CUBIC EQUATION 11720
e R = CONSTANTS IN SOLUTION OF CUBIC EQUATION T T -] R
C 51 = CONSTANTS 1IN SOLUTION OF CUBIC EQUATION 11740
C 52 = CONSTANTS IN SOLUTION OF CUBIC EQUATION 11750
C SQAR = CONSTANTS IN SOLUTION OF CUBIC EQUATION 11760
C ™ = CONSTANTS IN SOLUTION OF CUBIC EQUATION 11770
C TP = CONSTANTS IN SQLUTION QF CUBIC EQUATION 11780
C U = LARGE DEFLECTION THEORY DEFLECTION FQR SECOND PANE 11790
C WO = CONSTANTS IN SOLUTION OF CUBIC EQUATION 11800
C 11810
DOUBLE PRECISION PIsCON1sCONZ2sCON3sCON4sCONBsAL1>CLsQsRsQRsSQRsTP» 11820
1 S1sTMeSZ2W0O2Q12Q2+QC 11830
C 11840
COMMON DUM 11850
C T T R I 11850 h
0 EQUIVALENCE {DUM{ 1)s CONYo (DUM( 501} X 11870
1 (pUM({1501y» Wi (DUMI20015: DWX)s 11880
2 (DUM (3001 s JPNY» (DUM{3501}s RTVT] 11890
3 {(DUM(4001)» Uys (pUM(47513: DUX)» (DUM(B501)» Rio» 11900
4 {(DUM({&001) s S)o» {DUM(65011) » IR {(DUMIT251)s DTX) 11910
s [ - R K- o
S 0 EQUIVALENCE (CON{ 1)» DIMA)» (CONUL  2)s DIMBI)» 11930
1 {CONK 3y DIMCY e {CON{ 4y DEL) » (CON( 5Y» GNU)» 11940
2 (CONU &Y THICY® (CONT 7Y SPADT » (CONT 8Ys PRS5) TT950
3 {CON{ 9)s NPANY» (CON({ 10)s ISI): (CONCU 11)s I50) 11960
4 (CONC 12)s IBC)>» (CON{ 13)s NGP)> (CON( 14)s LP?); 11970
- 5 (CONT 158%s  ERVs —  {CONU 16y, LOCPYs ~~ TUCONTI7Ys "IPDVs —~~"TM1TI980
6 (CON( 18)» IPRYS (CON{ 193s CHAP) » (CON(20)s ISCR1) s 11990
7 (CONC 21)sISCR2) (CON{ 22)» SKAL)>» (CON( 23)s ISEC)>» 12000
8 (CON{ 24%s NPAG) (CONT 25Ys YONG}» (CONC 267 ILGD) » 12010
9 (CON( 27%Ys IREL)> {CON( 28) LP5)s {CON( 29)s CPRSS) 12020
C 12030
T o U0 EQUIVALENCE o {CON'(T™3 "““”ERMT”"””””"TKON(“?IT"” IPETSs — 777 12040~ — 77 T
1 (CON{ 32)s MIBP)>» {CON{ 33> IWD)Y» {CON( 341} IDS)n 12050
2 (CONC 533 SCALY» {CON{ 61Ys SPACY» {CON( 69)9 PRES})> 12060
2 (CONU 77)+ PLNA)Y> (CON( 85%s RAYA)» (CONT 93)s RIV>» 12070
4 (CON(101lYs RES)s (CON(315)s STATY s {CON(3T71)s OIF)s 12080
5 (CON(401)sEANDFY s {CON(451) RHS) L 12090 i
T o T mmmmmm——m T 12100 0 o
EQUIVALENCE (RTVsBI) s (OIF{1)sNDX) s (QIF(2)sNDY) s (X1s0IF(3)) 12110
1 (Y1s0IF(4)Y)Ys(QIF(5)sCONSTLIs(OIF(&)Y>CONST2)s({QOIF({7)2CONST3} 12120
2 (OIF(8)sCONST4)»{OIF(9)sCONSTB}» (OIF(10})2CONSTSH) 121320



C 12140

At T S e SR T W TR ML R WA MR s

0 DIMENSION CON{ BOOYVs  X(21s337s  ~W(21s33)» DWK(21s3375s 127150
1 JPN(500)sRTVI(BO0)»QIF (20} U(21233)s DUX(21533} 12160
C 12170
IF (CHAP2NEs2o1 GO 10 900 12180
NT IMES=0 : 12190
I ¥ .52 T S — L2200
) IF (NPANWEQes2) I111=2 17210
100 DO 700 II=1s111 12220
II=1I1 12230
NTIMES=NTIMES+1 12240
PRSSS=PRSS 12250
. IF _(NTIMES.EQe2) PRSSS=={PRSS~CPRSS) ) 12260
DO 102 I=1-21 12270
DO 102 J=1133 12280
102 UlTIsJi=WI(TsJ)*PRSSS 12290
PT = 3.14159265358919323646 12300
A = DIMA/240 12310
B = DIMB/2.0 N R . 12320 N
C CONSTANTS IN LARGE DEFLECTION EQUATIONs 12330
CONL = 48040%A%B/ (YONG¥THICHPI*%4) 12340
CON2 = (PI#%2/1640)%{9.,0%B/{A¥%3) + 240/ (A%B) + 940%A/(B¥¥*3)) 12350
- 0 CONS = (PIR¥273.01%(16+0%B/ (AR} + 1807h F 1s07/B + 16.0%A7 12360
2 1 (B#%2))#e2 12370
N CON4 = (35,0%(PI*%2)¥B/A 4+ 35,0%(PI*¥2)#A/B + 640s0/940) - 12380
CONB = CON1/TCON2 = (2,073, 0% (CONB/CONAT 12390
¢ CONSTANTS IN CUBIC EQUATION 12400
Al = 1.,0/CONS 12410
Cl= PRSSS/(U(1s1) #34) : 172476
D1 = «=PRSSS 12430
C SOLUTION OF CUBIC EQUATION.. o o 12440
Q = AL*C1 ne T TR YRG0 T
R = =0,5%(A1%%#2)%D] 12460
INEG = O 12470
< QR = Q%%3 + R##3 12480
SQR =DSQRT(QR) 12490
R eI = R o4 SQR - 12500
IF (TP oGle 040) GO TO 1086 T e < % ¢
INEG = 1 12520
106 S1 = ABS(TP)#%(1,0/3.0) 12530
IF (INEG «NEs 1) GO 10 108 12540
§1 = -51 12550
- e ek NE G = O e e e e s o+ e 12560
108 M = RT-EQR T e -3 o R
IF (TM «GTs 0.0) GO TO 110 12580
INEG = 1 12590

110 S2 = ABS{TM)#%(1.0/3.0) 12600
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USSR 0 - N ¢ VU

§2 = =52 12620
112 INEG = O - . 12630
WO = (S1 + S23/A1 12640
C DETERMINATION OF SMALL DEFLECTION THEORY AND LARGE DEFLECTION 12650
C THEORY PRESSURES. 12660
——— @2 = (WOXX3)/CONS i . _ 12870
Q1 = PRSSS~ Q2 12680
C THIS SECTION DETERMINES THE DEFLECTION AND SLOPES 12690
116 IF(NTIMES.EQ.1) GO TO 103 12700
CONST4=0Q1 12710
CONST5=PRSSS 12720
CONSTH=WO o L e 12730
GO TO 105 12740
103 CONST1=Q1 12750
CONST2=PRSSS 12760
CONST2=W0 12770
105 DO 104 I=1sNGP 12780
K1l = JPN(I) 12790
- CALL PACWRD (K1 sR2H 2y s e T jzgo0 T
CX = PI¥X(KLsK2)/(2:0%A) 12810
EJ=K1=1 12820
YY=DEL®EJ 17830
CY=PI#YY/(2,0%RB) 12840
e TEL = U(KLsK2}*(ABS(Q1/PRSSS)) 12850
' TEZ = WOXCOSCXTHCOSTEY) o T 17860 T
104 Ulk1sk2Y = (TE1L + TE2)1/2.0 12870
IF(NTIMES.EQs2} GO TO 700 12880
DO T30 TETS T 12890
DO 120 J=1333 12900
120 DUX({TsJy=U(IsJ} 12910
700 CONTINUE™ 7 T e e M 920~
800 RETURN 12930
900 WRITE(IS0s500) 12940
500 FORMAT(IHIS99HINPUT ERRORes LARGE DEFLECTION REQUIRED FOR PLANFORM 12950
10THER THAN RECTANGLE. . ) 12960
STOP 12970
- “““ N N [ T T R e T e e e 129867 TR
$IRFTC MS23D7 12990
C DEFRES 13000
SUBROUTTRE DEERES TIBTS NOPRTY I30TO
C 13020
C THIS SUBRQUTINE PRINTS QUT THE PLATE DEFLECTION DATA. 13030
e N Yo ¥2Xo -
C CONC = BOUNDARY CONDITION 13050
C DTX = TEMPORARY ARRAY FOR SLOPE IN X DIR. 13060
C DTY = TEMPORARY ARRAY FOR SLOPE IN Y DIR. 13070


http:WO*CS(C)C-OS.CY

e e i€ R = TEMPORARY ARRAY FOR X COORDINATES e e 13080 o e
C S = TEMPORARY ARRAY FOR Y COORDINATES 13090
C T = TEMPORARY ARRAY FOR DEFLECTION 13100
C 13110
COMMON DUM 13120
C 13130
e O EQUIVALENCE o ADUML L) CONYs o (DUME 5010, XD 13140 e e e
1 (DUM( 1501} » W) s {(DUM(2251)s DWX)>» 13150
2 (DUM(3001)sJPN) s (DUM(3501)RTV}» 13160
3 {(DUM{400L1)s Uy (DUM{4751) s DUX) s 13170
4 (DUM(S5017Y, RY > (DUM{60017 » Sy e 13180
5 (DUM(6501) s TYo (DUM{7251})s DTX) 13190
C _ ) 13200 )
0 EQUIVALENCE (CONC 1), DIMA)» (CONTU 2Ys DIMBY» 13210
1 (CONC 3}s DIMC)>» {CONC 4)s DEL)>» (CON(C 5)s GNU)>» 13220
2 (CON( 6)s THIC)S (CON{ 7)s SPAD) s {CON( 8)s PRSS)» 13230
3 (CON( 9)s NPAN)» (CONC 10)s ISI)s (CON( 11)s IS0V 13240
4 (CON( 12)s IBC)» (CONC 13)s NGP)» (CONC 14)s LPT7)o» 13250
5 (CON{ 15)» FR) s {CON{ 16)» LOCP)» (CON{ 17)s IPD)s 13260
6 (CON( 187s 1PRYs  (CONT 167, CHAP)s —~T{CON{ZOY» TSCRIYs 13270  ~—~——~
7 (CON{ 21)sISCR2)>» (CON( 22)»s SKAL})>» (CON( 23)s ISEC)s 13280
8 (CON{ 24)s NPAG)» {CON( 25}» YONG)» (CON( 26)s ILRG)s 13290
9 (CONU 273> IREL)» {(CON( 287, L[PBY,» (CONT 297 CPRSEST 13300
C 13310
— 0 EQUIVALENCE (CON{ 30)s IRM)o> __(CON( 31})s 1IPB)> 13320 )
&> 1 (CON( 53)» SCAL)> (CON( &61}s SPAC): (CONT 891y PREEY Y™ ™" {%353p ~~ "~
2 (CONL 77)s PLNA) (CON{ 85)s RAYA} s (CON( 93)s RI)» 13340
3 (CON(101)s RES)s (CON{315)s STAT)» (CON{371)s OIF)s 13350
4 (CON(C4O1Y»EANDF)» (CON(451)s RHS} 13360
C 13370
0 DIMENSION CON({ 500}» X{2133)s W({21+33)» 13380
T 2 RU 800Ys ~ SC 500y, ~TUTH®QGYs DTXU gspy 7T TTTTTITTRIUTTI®RGGT T T T
3 U(21233)s DUX(21:33) 13400
3 sDWX(21933)sJPN(500) 13410
C 13420
O DIMENSION RT230(3)s RT31(3)s RT32(3)s RT36(2}s RT37(2)» RT38(2)> 13430
1 RT39(2) 13440
- C T e ¥4 T o
DATA RT30(1})/13HELLIPSE A=/s RT31(1)/13HRECTANGLE A=/» 13460
RT32(1)/13HTRAPEZQID A=/s RT33/4H B=/s RT34/4H C=/>» 13470
RT35/6HSCALE=/3s RT36(11/10RTHICEKNESS=/> 13480
RT37(1)/9H PANES=/s RT38(1}/11H SPACING=/>» 13490
RT39{(1)}/12H PRESSURE=/ ' 13500
e T T AT A THTNG/&HFINGED S CH/TH 7 "CLMP76HCLAMPE S CC7IHDY™ ™77 TTTTTTIEBI0”
13520
THIS SECTION MULTIPLIES THE UNITIZED DEFORMATIONS BY THE PRESSURE 13530
LOAD 13540



O et U 5 311

187 = 150 13560
IF (NOPRT +EQa. 0} IS87 = ISCRI1 13570
DO 101 I=1sNGP . 13580
K1 = JPNI(I) 13590
CALL PACWRD (K1l:K2s2) 13600
e — EJ=K1-1 A e e e e e e 280 e
RII) = X{(KlsK2Z2}) 13620
S{Iy=DEL#*EJ . 13630
IF({ILRG.EQal) GO TO 100 13640
IFI{CHAP.EQs3.) GO TO 99 13650
T(I) = W({KLIsK2}#{CPRSS—-PRSS) 13660
DTX(I)=DWX{K1sK2}*¥PRSS e 0- 1= 4 ¢
GO TO 101 - 13680
gg T({I)=W{KLK2) 13690
DTX(I =DWX{KLsK2) 13700
GO TO 101 13710
100 T(I)=U{KTL K2} 13720
_— DTX{Iy=DUX{KL»K2) R 13730
TIF(NPANSEQel) DIR(I}=0s T o TR 740 T
101 CONTINUE 13750
13760
===z JTHIS SECTION PRINTS THE TITLE AND HEADING INFORMATION. 13770
13780
CALL PAGE (IPDs LINE» IS7» IDT) o 13790 -
pay IF (ILRG +EQs 0O) GO TO 607 13800
~ WRITE (157+529) 13810
529 0 FORMAT (1HO» 38X:38HW I N D O W DEFORMATTION ) 13820
1 7HD A T A/TH 49X 23HTLARGE DEFLECTTON DATAY/1H ) 13536
GO TO 608 13840
607 WRITE (157,500} 13850
- 500 0 FORMAT (THOZ7IH HE8XG3ERW TN DO W " E F O R MA T T 0N % 7 "7138s6 7~
1 7HD A T A/1H 3 13870
608 ICHAP = CHAP 13880
IF ( IBC «NEasa 1) GO TO 302 13890
CONC = HING 13900
CF = CH 13910
- T 307 TFTUTEC WNES 2) a0 1o 3053~ oo e s e o mmmrm Y%z 0 T 0T T
CONC = CLMP 13930
CF = CC 13940
309 GO TO (102.1039104)s ICHAP 13950
102 0 WRITE (1S57s501) (RT20{(I}sI=123}s DIMAs RT33s DIMB>s 13960
RT35s SkAL> (RT36(I)sI=192)s THICs (RT37(I}sI=152)s NPAN> 13970
T Ty T " IRTER () s T=1527s SPADs (RT36T1751=12Vs PRSSs CoNc» CF 777 7 13980 7777
501 O FORMAT (L1HO»2A6 ALl sFB o2 sA49F582514XsA69F%40233X0ABsA4sF5:29A65A3 13990
1 I1sA6sABsF3,122A6F54193X2A62A1) 14000
GO T0 105 14010



T, 103 0 WRITE (187,501) (RT31{I1)»1=153)s DIMAs RT33s DIMBs e 24020 e
1 RT355 SKAL® (RI36(1)s1=192)s THICs (RT37(1)sI=122})5 NPAN:» 14030
2 (RT38{I)sI=132}s SPADs (RT39(I)sI=1s2)s PRSSs CONCs CF 14040
GO TO 105 14050
104 O WRITE (157,518) (RT32(IYsI=1»3}s DIMAs RT33s DIMBs RT34s DIMC>» 14060
1 RT35s SKAL»s (RT36(I)sT=122)» THICs (RT37(I)sI=132)2 NPAN> 14070
e (RT38(1)»1=152)> SPAD, (RT39(1)s1=1»2)» PRSS» CONC» CF 14080
518 0 TEORMAT (1THOS 2AG sALsFBe2 sALoFBalsAbsFbe2sbKoAbsFhals AXsABsALIFB 2y 14090
1 A62A3s11sA6sA5sFE34192A62F5.133XsA65A1) 14100
105 WRITE (157,508 14110
5086 O FORMAT (1HO/1H »1Ks11HCOORDINATESs18Xs12HDEFCRMAT IONS s 14X » 151720
1 1 IHCOORDINATES 518X s 1 2HDEFCRMATIONS/1HO » 14130
2 44H X Y DEFL« PANE 1 DEFLs PANE 2~ 511Xs l4l40
3 44 X Y DEFL. PANE 1 DEFL« PANE 2 B S Y0 B
LINE = LINE + 11 14160
JRM = NGP-2#%{NGP/2} 14170
DO 114 K=1sNGPs2 14180
IF (LINE — 45) 112+1072107 14190
107 CALL PAGE {IPD»s LINEs IS7s IDT} 14200
T - WRTTE (157,5007% T T o Tgzig— 7" T
GO To (10851095110%s ICHAP 14220
108 O WRITE (1S57:501) (RT30(I}»1I=1s3)s DIMAs RT33s DIMB» 14230
T RT35s SKALs (R136(1)s1=1%2)s THICs (RIA7(1)s1=1s2)s NPANS 122540
2 (RT238(I)sI=152)» SPADs (RT39(I)sI=1-2)» PRSSs CONCs CF 14250
GO TO 111 L 14260
P 109 0 WRITE (I57+501) (RI31(1y»1=1s3%s DIMASs RT33s DIMB, 7 VE2T0 ) -
t 1 RT35s SKALs (RT36(I)s1=1s2)s THICs (RT3T7(I1sI=1352}s NPANS 14280
2 {RT38(1)sI=1s2)» SPADs (RT39(I)sI=1s2)s PRSSs CONCs CF 14290
GO To 111 14300
110 0 WRITE (157+518) (RT32(I)»1=1s3)s DIMAs RT33s DIMB»> RT34s DIMC> 14310
1 RT35» SKALs (RT36(1)sI=1221s THICs (RT37(I}sI=1s2)s NPANSs 14320
- 2 (RTZBTI TS T=152) SPAD, TRTASTIVFIE127s PRSSS CONCs CF ™~ 777 7" 4g33¢ ~ -7~ 7~
111 WRITE (iS57,505) 14340
LINE = LINE + 11 14350
112 TF (TIRM WEQe 1T - ANDs (K <EW. NGPYYV GO TU 113 14380
J = K+l 14370
0 WRITE (IS57:506) R{K)»s S(K)s T(K)s DTX(K) 14380
m ‘“ ‘“ ™ = (0 15 R B - S A I O 1 (0 1 1% T o
506 0 FORMAT (1H sF5.2sF76252(2XsE1366) 513X 14400
1 s F5e23F74232(2X3E1346) ) 14410
GO TO 114 15420
113 WRITE (IS57s506) R(K)s S{K}s TI{K)}» DTX(K) 14430
mmmmmmmmmmmmmmmmmm 114 LINE = LINE + 1 o - o } 14440 )
800 RETURN T nmmmmmmmmmm—mn e T T T 14486 T T T T T
END 14460
SIBFTC MS23D8 14470
CRAYTRA 144580


mailto:r5@2,F782,2(2XE13.6),I3X
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SUSROUTINE RAYTIRA (XQa YR 20 RLANA2 RAYAN) o v o e oo o 2nn

14490

C ALPHAI = PLANE ANGLE 0-~360 DEG MEASURED CCW FROM X TO Y AXIS. 14500
C DELTAN = RAY ANGLE 0«90 DEG MEASURER FROM +Z AXIS TO XY PLANE. 14510
C 14520
C PRSS = FIRST WINDOW PRESSURE FACTOR TO SCALE DEFORMATIONS 14530
C PRSF = 2ND WINDOW PRESSURE FACTOR TO SCALE DEFORMATIONS 14540 ,
e G RESUIJE 1) = X COORDINATE OF ENTERING RAY e e e X4280
C RES({IJ+ 11) = Y COORDINATE OF ENTERING RAY 14560
C RES(IJ+ 21) = RAY ANGLE OF ENTERING RAY 14570
C RES(1J+ 31) = PLANE ANGLE OF ENTERING RAY 14580
c RES({IJ+ 41) = Z COORDINATE OF EXITING RAY 14590
C RES(1J+ 51) = PLATE SLOPE ABOUT X-~AXIS AT POINT OF ENTERING RAY 14600
G RES(IJ+ 61) = PLATE SLOPE ABOUT Y«AXIS AT POINT OF ENTERING RAY 14610
C RES(1J+ 71) = X COORDINATE OF EXITING RAY 14620
C RES(IJ+ 81) = Y COORDINATE OF EXITING RAY 14630
C RES(IJ+ 91) = Z COORDINATE OF EXITING RAY 14640
C RES(1J+101) = PLANE ANGLE OF EXITING RAY 14650
C RES(1J+111) = RAY ANGLE OF EXITING RAY 14660
o C RES(IJ+121) = PLANE ANGLE DIFFERENCE OF ENTERING-EXITING RAY 14670
C RES(1J+131) = RAY ANGLE DIFFERENCE OF ENTERING=EXITING RAY 14680
C RES(IJ+141) = VECTOR DIFFERENCE BETWEEN ENTERING~EXITING RAY 14690
C RES(IJ+151) = X COMPONENT OF ENT~EXT VECTOR DIFFERENCE 14700
C RESTTIFIGT) = Y COMPONENT UF ENT=EXT VECTOR DIFFERENCE TE57TO
C RES(IJ+171) = Z COMPONENT OF ENT=EXT VECTOR DIFFERENCE 14720
- C 14730 N
g COMMON™ T DUM T T TETEGT T T T
G 14750
0 FQUIVALENCE (DUML 1)s CONY» (DUM( 501)» X3 e 14760
T TBUMTIO0TT Y7 BUMTIBUTT Wi (DUMTZ00T 7+ DWXYo» 14770
2 (DUM(2501)s DWY)s (DUM(3001)s JPN)» (DUM(3501)» RTV) 14780
C 14790
- 0 EQUTVATENCE TOEONT IV DTITMAY s T TTTTONT 2T DIMBY ST T TTTrEREo0 T T T
1 (CON( 3Ys DIMC)o» (CON( 43%s DEL}>» (CON( 5)s GNU)» 14810
2 (CON( &)s THIC)» (CON(C  T)»s SPAD)>» (CON( 8)s PRSS) 14820
3 (CONT &1 NFANTS (CONT 107, I%17s (CONTTI7S 7 T8G7S T4830
4 (CONC 123> 1BCY> (CON( 13)s NGP)» (CON( 14)s LPT7)s 14840
5 {CON( 15)» FRY » {(CON( 16)s LOCP)» (CON( 17}s 1IPD)> 14850
. ““"‘“ S TCONT T8y PR Y, 7T TIEON LS s CHARTY T TTTTTTCON 20 s TIBCR1IY ., T T ARBROT T T T T 7T
7 (CON( 21)2ISCR2)» (CON( 22}s SKAL)» {CONt 23)s ISEC)s 14870
8 {CON( 243s NPAG)s {CON( 25}s YONG)>» (CON{ 26)s ILGD)>» 14880
9 (CoNT 27)s IREL)> (CONTU 28V, LPEBY {CONT 2971 sCPRSS) 14890
C 14900
- _ 0 EQUIVALENCE _{CON{ 30), IRM)s  {CON( 31)s IPB)» 14910
1 [CONC 53)s SCAL)» (CON{ &1)s SPAC)» (CON( 69)s PRES)» T 14920 i ”
2 (CON{ 77)s PLNA)> (CON( 853s RAYA}» (CON( 93} RI1)os 14930
3 (CON(101)s RES)s (CON(315)s STAT) s (CON(371)s OIF)s 14940
4 (CON(401) sEANDF ) » (CON(451)s RHS) 14950


http:DUM.14.40

— C ) T 7311 S
T 0 DIMENSION ~ CON( B00Ys " X(22,327, Y{(22:2279, W(22:223, 14970
1 DWX(22s:22)s DWY(22522}s JPN{ 500}, RTV( 500}s RES( 180} 14980
C 14990
DIMENSION (CI(3)s DELTAP( &63s CN[(3)s RI(7)s CR{3), D(3)} 15000
C 15010
- U & N0 N e e e R 11074t R
YS = YQ 15030
Z5 = 7Q 15040
ALPHAT = PLANA 15050
DELTAN = RAYAN 15060
DELTAI = (90s0=~DELTAN} 15070
iJ = LP7-1 N o e 15080 '
TF (NPAN oEQ: 27 PRSS = ~({PRSS~CPREE] T N T T 7o R
RES(IJ+ 1) = XS 15100
RES{IJ+ 11} = YS 15110
RES(IJ+ 21) = DELTAN 15120
RES(I1J+ 31) = ALPHAI 15130
e Dl1) = THIC ) L - _ e 15140 . L
D2} = BTI)Y "+ SPAD i5180
Di{3} = Di{2) + THIC 15140
N = NPAN%2 15170
DO 100 T=1%N 15180
100 DELTAP(I) = 1,0 15190
RAD = 04017453292519 15200
n DEG = 1.07RAD ™ e T i 15215 B i
e SEC = 20626448064 15220
PI = 3,141592653 15230
K =1 15240
ZP = 0,0 15250
IF (DELTAI oNE+ 90.0) GO TO 105 15260
~ ¢ COMPLETE coMﬁﬁNﬁﬁT§“6ﬁ“fﬂﬁT6ENT*EKY““”””“““““"““"“”““”““‘““““““‘““““ﬁﬁﬁﬁﬁ““““"""“"““““
ALPHAI = ALPHAI%RAD 15280
DELTAI = DELTAI®RAD 15290
CI(I] = 0.0 15350 i}
clizy) = 0.0 15310
CI{3) = 140 15320
T T T T T e @ 0 1833g™ "t e
105  ALPHAI = ALPHAI®RAD 15340
DELTAI = DELTAI%RAD 15350
CI{1) = COSTDELTAI)*COS(ALPHAT) 15360
CIf2} = COS(DELTAII®SIN(ALPHATL} 15370
CIf(3) = SIN(DELTAI} i _ . 15380
o T T T COMPUTE TBOTRT OF INTERSECTION OF "INCTBENT RAY WITH XY BPLANE, =~ =" 15390 T o
110  SIGMAT = (ACOS(CI(1}})) 15400
BETAT = (ACOSICI(2))) 15410

GAMMAT {1e5707963268-DELTAT)

15420



e e e e LE A DELTAN 0 EQ8 08 O GAMMAT 5. 0 2.0, o e o o o me e e e e -k RE3O0 L L

115  XP = XS = ZS¥CI(13)/CI(3) 15440
YP = YS = Z8%CI(2)/CI(3) 15450
IBY = 0 15460
CALL BONDRY (XPs YP» IBY) 15470
IF (IBY oEQs 1) GO TO 800 15471
e e € CALCULATE INTERSECTION OF RAY WITH WINDOW SURFACE 15480 .
15490
CALL ITERAT {(XPs YPs K» DELTAPs CI» DELZs OWXs OWY) 15500
C 15510
ZP = ZP + DELZ 15520
C CALCULATE NORMAL TO WINDOW SURFACE 15530
< — . e e e e e s e e e e e DD
CALL NORMAL (OWXs OWY» Ks DELTAPs CN} 15550
C 15560
QRI = RI(K+1)/RI{K) 15570
C CALCULATE REFRACTED RAY IN NEXT MEDIUMa . 15580
C 15590
— - .CALL REFRCI (CIs CNs QRI, = CRs _  ........Isoy . .1B600 .
C 158610
119 IF (N=K} 13091305120 15620
120 XS = XP 15630
Y& ="YP \ 15640
Z5 = Zp - DI(K) 15650
— DO 125 I=1s3 15660
F 158 CTUTY ="CRTTY T T i " CIBETg T
ZP = DI(K) 15680
K = K+l 15690
TF TR EQs 3T PRSES = C{PRIS=TCPRSYE) 15700
GO TO 115 15710
130  CALL BONDRY (XPs YP, IBY) 15720
IF (18Y SEQ@. 1) GO TQ 800 ~ i mmmmmmmTn T e e e e o T T
RES(IJ+ 41y = ZP 15740
RES(1J+ 51) = OWX 15750
RES(iJ+¥ 1) = OWY 15760
CRPI = COSI(BETAI )#CR(3) ~ COS(GAMMAI)*CR(2) 15770
CRPJ = COS(GAMMAT}#CR(1) =~ COS(SIGMAI)*CRI(3) 15780
- . CRPK = COS{STGMATT¥CRT2Y "= " COSTBETAI 7Y RUTy " ~w"r-wmmmmm nm o ne e m e "y g ygpm= — »ronm o
CROSSR = SQRT (CRPI##2 + CRPJ¥*#2 4+ CRPK##*2) 15800
DELINC = ASIN{CROSSRI*SEC 15810
TEM = SQRT (ERTIVHF¥FZF CRUZTVH#¥ZY 15830
DELTAR = ACOS{1.0} 15830
. IF (TEM «LTe 140} DELTAR = ACOS{TEM) 15840
T T T T T T T T T T UTRELTAM = U906 0%RAD - DELTARY T T T oot T mm o m o mme T T T T 18880 -7
IF (CR(1} &NEs 0.0} GO TO 351 15860
ALPHAR = 0,0 15870

GO TO 362 15880



_361 ALPHAR = ATAN2(CR(2)sCR(1Y) . - ._15890

MM L LI W L B L L Kb e i P s

362 IF (ALPHAIY 1405140,505 15900

505 IF (ALPHAR) 52051405140 15910

520 ALPHAR = ALPHAR + 6,283185072 15920

140 DELDEC = (DELTAN¥RAD = DELTAMI#*SEC 15930

DELDEL = (DELTAI =~ DELTAR)*SEC 15940
oo e s s o e o DELALP = (ALPHATI-ALPHAR)*SEC — . e e e EDOBO e

DELTAM = DELTAM¥DEG 15960

ALPHAR = ALPHAR¥DEG 15970

DEL.TAR = DELTARXDEG 15980

RES(IJ+ 71) = XP 15990

RES{I1J+ 81) = YP 16000
RES(IJ+ 91} = ZP - 3010

RES(I1J+101) = ALPHAR 16020

RES(IJ+111) = DELTAM ) 16030

RES(IJ+121) = DELALP 16040

RES(IJ+131) = DELDEC 16050

RES{IJ+141) = DELINC 16060
— e RES(TJ+151) = CRPI¥SEC — _— — S =10 4

RES{IJ+161) = CRPJI*SEC 16080

RES(IJ+171) = CRPK*SEC 16090

800 IF(({KalTe3)sANDs{NPANoEQs2)) PRES=—(PRSS~CPRSS) 16100

RETURN 161071

END 16110

— $IBFTC MS23D9 16120
. CITERAT T ) - - 16130 T

L SUBRQUTINE ITERAT (XPs YP» Ks DELTAP» CI» DELZs OWXs OWY) 16140

C 16150

C THIS SUBRQUTINE FERFORMS THE ITERATION 10 FIND THE POINT XPsYP ON 16160

C THE DEFORMED SURFACE, 16170

- G 16180
COMMON  DUM e -0 =To

0 EQUIVALENCE (DUM( 1)s CON) 16200

0 EQUIVALENCE (CON( 1}s DIMA)> (CONC  2)s DIMB) 16210

c 16220

DIMENSION C1(3}s DELTAP( &) 16230

C 16240
e B~ - - B 2 174> 14

DELTAA = 0,0 16260

101 CALL INCOTB (XPs YPs OWFs OWXs OWYs K) 16270

DELZ = OWF¥DELTAP(K) T1EZE0

A = (DELZ — DELTAA%#CI(3)}%CI(3) 16290

N _1F (ABS(A) - 140E=06) 800,800,102 16300
102 DELTAA = BELCTAA + A~~~ 7oommmmmmmmmenmm e n o e e e 183100 0 0 0 T T

XP = XP + A%CI(1) 16320

YP = YP + A%CI(2) 16330

DIMA=2 . *¥DIMA 16340
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IBY=0 16360
CALL BONDRY (XPsYP,IBY) 16370
DIMA=DIMA/2, 16380
DIMB=DIMB/2s ’ 16390 .
IF(IBY«EQel) GO TO 800 16400
UL ¢ J. e ot S — —_ —— Y 1.1 2 & SO
IF (J=25) 101,800,800 16420
800 RETURN 16430
END 16440
SIRFTC MS23E0 16450
CINCOTB 16460
SUBRQUTINE INCOTB (XPs YP»> OWFs OWXs OWY» Ly . les10
C 16480
C THIS SUBROUTINE GENERATES THE TABLE OF INTERPOLATICN COEFFICIENTS 16;90
C 16500
DOUBLE PRECISION AsBR>ALsAZsA3 A4 16510
C 16520
COMMON DUM 16530
¢ ToTTmmmmmmmm———— T “" - o R Y T Yo
0 EQUIVALENCE (DUM( 1)s CON}>» {DUM( 501> X} s 16550
1 (DUM(1501) s W) (DUM{2251}» DWX})os 16540
7 (BOMTE00IY > JPNT (DUMTE50T)s RTVY TE570
3 s (DUM(L001)+BR}Y s (DUM{6100} B} 16580
C 16590
- OTEQUIVALERCE ™ (CONTIT Yy DIMAYS ™ (CONT 27 DMy " 1ggpg
w 1 {CONC 3)s DIMC)>» (CON({ 4)ys DEL}> (CONC 5)s GNU)>» 16610
2 {CON( 6&3s THICY (CON({ 735 SPADI}» (CON( 8)s PRSS) 16620
FTCONT 97 NPENTS TCORTI0T s IS17S (CONT 1175 T307S 18650
4 (CON{ 12)s IBC)s (CONt{ 13)s NGP)» (CON({ 14)s LPT)» 16640
5 (CON{ 151> FR)» {CON( 16)s LOCP)> (CON( 17)s IPD)>» 16650
o & TCONT™ 187, “IPRYs T UTTICONTTIOY s TCHAPY YT T TTUCONT 2005 18CRIT s T T TT1BRED T T T T T
7 (CON{ 21)sISCR2)» (CON{ 22)s SKALY (CON( 23)s ISEC) 16670
8 (CON( 2435 NPAG): (CON{ 25)» YONG)» {CONC 26)s ILGD)s 16680
S (CONT 277y IRELYs (CONT 28y, LP5)> {CONT 297 sCPRSS) 16690
C 16700
0 EQUIVALENCE (CON{ 30)s IRM)>» (CON( 31)»> 1IPB)o> 16710
T e TN TEE Y T MTBE T T TIEON (T AT TTWD T T T TCONCTSE) S TIDS YT T T 1670 T T T
2 (CON( 53)s SCALY>» {CON( 61)s SPAC) (CON( 69)s PRES)» 16730
3 (CON{ 77)s PLNA)> {CON( 85)s RAYA}» (CON( 93} RI)> 16740
L TCONTIOTY Y REST (CONTZTIBT s STATY . (CONT37I7 s ~OTFTS T8 750
5 {(CON(&OL1i»EANDF)» (CON(451)s RHS) 16760
C 16770
T T TEQUTVALENCET URTVIBI Y s LOTF T SNDX T S (OTF (2 s RBY s (XI50TF(3)Ys  ~ 7 16780 T
1 (Y10IF(4))>(OIF(5)»CQNST1)s(OIF(6)sCONST2)s(OIF(7)2CONST3) > 16790
2 {OIF{8}YsCONST4)s(QIF{9)sCONSTS)s{OIF(10)sCONSTS} ‘ 16800

C 16810



0 DIMENSION CON({ 500}, X(21:33) ' W(21233), 16820

T T WX (21533 s JPN{B00) sRTVIBO0 S OTE (1] TTTTT T T e e S e T 18830 o
C 16840
DIMENSION Al25)sBR(32932):B(35525}sWC(3622) 16850
1sAL(2592)5A2(2852)sA3(2532)0A4 (3242 16860
C 16870
e e e e e et e e e e DATA PI1/ 3014159265/ e e e S 31 4- 1 A
C 16890
JUMP=5 16900
IF{MIBP)304s304 5400 16910
304 ICHAP = CHAP , 16920
JUMP=1 16930
X1P=X1 i ) B S 1-2 2. N
Y1P=Y1 16950
GO TQ (20540560} s ICHAP 16960
20 I1DX=5 16970
1DY=5 16980
GO TO 309 16990
e 40 IDX=DIMA e e e e e N A L¢1¢ N
IDX=TDX72 TTTTT T T TTTTTIEOLeT T —
IDY=DIMB 17020
IDY=IDY/2 17030
2305 TF(IDX.LT<.5) IDX=5 17040
IF(IDY.LTo5) IDY=5 17050
- GO TO 309 . L . R N ] 17060
= 60 1DX=NDX | T N £+ 70 J
IDY=NDY 17080
IF(IDX«LTo5) GO TO 306 17090
IFUIDYsLTe5) GO TO 206 17100
GO TO 311 - 17110
N 306 WRITE (IS0+307) T ——— 17120 )
307 FORMAT (LHO, 78H TNTERPOLATION FATLS GHID WAS LESS THAN SIY NOBES™ - B Y
1 IN THE X OR Y DIRECTIONa ) 17140
STOP 17150
309 IF(IDXeGlalO) IDX=IDX72 T7151
IF(IDY«GT«10) IDY=IDY/2 17152
311 CONTINUE 17160
T DT K D K T S s e e e e J R i i iy £ o I T
DTX=DTX*DEL 17180
DTY=IDY 17190
DTY=DTY#DEL T7200
DO 300 Il=1s4 17210
et e GO Y0 (310531833145322)511 e e e e 17220 -
310 I3=1DY+1 "17230 -
12=13~5 17240 -
J3=IDX+1 17250

J2=J3~5 ' 17260



T & 0 B O -4 £ N
314 I2=]DY+1 17280
13=12+5 17290
J3=1DX+1 17300

J2=J3-5 17310

GO TO 308 17320
JBABLIBEIDYEL - SO Y £ 1t

12=13-5 17340

J2=1DX+1 17350

J3=J2+5 17360

GO TO 308 17370
322 12=IDY+1 17380
[3=1245 o e et e e e e e e e e 17390
J2=1DX+1 17400
J3=J2+5 , 17410
308 CONTINUE 17420

AA=DIMA/ 2. 17430
BB=DIMB/2. 17440
DO 200 I=1-36 - L L 17450 _
DO 200 J=1,25 17460
200 BlIsJ) = 0.0 17470
K = 0 17480
DO 202 J=J2,J3 17490
EJ=J 17500
DQ 202 1=12513 . _ L 17510
K = K+l ‘ o T 17520
E1=1 17530
U=DEL*¥{(EJ=1.)=X1P 17540
VEDFLR(ET =1, V=Y1P T7550
8040 BI(K»s 1} (UR%4 )3 (Vaedky ) 17560
B(!is 2} (US4 )3 (V%3 17570 .
BTKs 39 (U VR OVERL Y R [ 157 7o I
B(Ks 4) (U4 )% (Vrr2) 17590
B{Ks 5} (Uskk3 )% (Yx*3) 17600
BTKs &) (Uses 2y * (VE#E) 17610
B(Ks 7) {Uksg)#(V } 17620
B(K»> 8} {U%3 )% (VH%2) 17630
B B T T TRy TS T T E T WA T TR VR - e i £ Y o Sl
B{K»10}) (U I VHEL) 17650
B(Ks11! (U4 ) 17660
BTKS 127 (URFRFTHFV j 7870
B(Ks13) (Us%2)3 (VXD ) 17680
BlKs14) = (U )x(vex3) 17690
B{K»15} [0 2% e 7. ¥ S
B(Ks16) {U%%3) 17710
BIK»17) (Usts 233 (V ) 17720
B(Ks18}) (U YR (V%#2 ) 17730

ST

Wi B Ry B onpno# %0 ounklon o on



- e e e B9 = R ) e e e e e e e e £ 180 R
Blrgs20) = (Ukx2} 17750
Bi{Ks21) = (U y#(V ) 17760
B{Ks22) = {Vik2 ) 17770
B{Ks23) = (U } : 17780
B{Ks24) = (v ) : 17790
e e e e e B 4K 225 = 10 S 1 4-1¢ 1 S
We(KsT1Y=W{TIsJ) 17810
WC{K92)=DWX{IsJ) 17820
IF(ILRG.NEs1) GO TO 201 17830
WCIK+1)=0.5%(W(IsJ}¥CONST2%*(ABS(CONST1/CONST2) ) +CONST3*COS(PI*U/ 17840
1 (AA#2.} Y %COS{PI*#V/(BB#2.) }} 17850
IF(NPANsNEe2) GO TO 201 N 177860 .
WCIKs1)1=0e5%{W(IsJ)*CONSTE#T{ARBRSTCONST4/CONSTEY T + 17870
1 CONSTE#COS(PI#U/ (AA®24) I¥COSIPI*V/(BB#2s)) ) 17880
WCIKs2)=0o5%{W{IsJ)%CONST2#(ABSICONSTL/CONST2) ) +CONST3#COS(PI*U/ 17890
1 (AA#2.) Y ¥COSIPI#V/(BB#24) )} 17900
201 IF{ABS{X{IsJ)=X1P~UJ=140E=7}20222025206 17910
. 206 DO 210 LM=1525 3820
210 B(KsLMI=O0, 17930
202 CONTINUE 17940
DO 240 K=1s2 17950
i DO 240 I=1s25% 17960
- A4l1sK}=0, 17970
o DO 240 J=1s36 . e - . 17980
240 AL(T K =A4TT Ky +BUIS TV ¥WC UK T A 7T B
C 18000
C===== THIS SECTION MULTIPLIES THE COEFFICIENT MATRIX BY ITS TRANSPOSE 18010
C 18020
DO 124 I=1325 18030
DO 12& J=1,25 18040
o 1973 BIRUT»JY =70.0 N - £0 257 A
DO 124 K=1s36 18060
124 BR{IsJ) = BR{IsJ) + B(KsTI*B(KsJ) 18070
C 18080
C===== THIS SECTION INVERTS THE INTERMEDIATE MATRIX. 18090
C===== THIS SECTION CALCULATES THE COEFFICIENTS, 18100
[ T Y I 1 A o A
NR = 25 18120
NC=2 * 18130
CALL SEQS (BRsA4sNR>NC) 18140
DO 280 I1=1,25 18150
e GO TO (260526452685300) 11 18160
o TSR0 RIMUT e V=AU T T T s e m n e rmm e e Toagivo T T
Al lTs2)=A4(Ts2) 18180
GO TO 280 18190

264 A2(Is1)=A4(T51} 18200



Y V- X O S0 Vo N0 G % Y OO X - - 1 ¢
GO TO 280 18220
268 A3(I1+1)=A4(151) 18230
A3{Is2)=AL(1s2) 18240
280 COMNTINUE 18250
300 CONTINUE 18260
s S o SRS 1: 221 4 R
C===== THIS SECTION INTERPOLATES TO OBTAIN THE DEFLECTIO ND SLOPES AT 18280
C THE POINT XPs YP. 18290
C 18300
400 J=1 18310
IF(L:Gan) J=2 18320
IF(JUMP.EQe5) GO To 504 L T £ 1- 21 . S,
410 GO TO (420+522+52695349504) s JUMP 18340
420 SXP=XP 18350
SYP=YP 18360
XP=DTX 18370
YP=DTY 18380
— e _ GO T B 2 e e e e e e — e E 8390 e
504 IF(ABS(XP)-DTX)510s510,518 18400
510 IF(ABSIYP)-DTY)512+512:5256 18410
512 DO 514 K=1,525 18420
- 514 A(KY=A1(KsJ) 18430
= GO TO 540 18440
~ 518 IF(ABS(YP)-DTY)522+5222534 L e 18450
522 DO 524 K=1»s25 18460
524 ALK)=A2{KsJ) 18470
' GO TO 540 18480
526 DO 530 K=1%285 ) 18490
530 A{K)=A3{(KsJ) 18500
- GO TO 540 e 18510
B34 DO 538 K=1+25 T T T mmmmm————m e e g ss0T T T T
538 A{K)=A4(KsJ) 18530
540 CONTINUE 18540
XP=XP—-X1P 18550
YP=YP~Y1P 18560
O OWA = AL 1i%#{XPR*4)#(YP#k4Y) + Al 2)%(XPH*¥4)% (YPH%T) 18570
i TRy W URPEE A Y P RIS, TR AT YR URPHE G YRy PSRy T T T T T s e g T T T T
2 b AC By#{XPH#IIR(YP#%3Y + AL IR IXPHE2) % (YP#%4) 18590
3 + AL 7){XP#E4 )% (YP j o+ Al 8)¥(XP##x3 )% (YP¥#%2) 18600
% AU Y HTXPHI YR (YPRA3T F ATTIOVHEUXP YR {YP##4) 18610
’ 5 + AC1L ) XP¥**4) + AL12)%(XP#%3) % (YP ) 18620
6 + ACLI3)*{XPH%2 )% (YP®%2) 4+ A(14)%(XP JR(YP*%3) 18630
Tommm T T ETRTIBY# 7T T T Y PREAY Y AN THAUKP Ry T T T T T T 18640 T
8 + ALTTYH(XP®E2)R(YP b+ AL18)1%(XP J% (YP#%2) 18650
9 + A(l19)% (YPAXB) + A(20)¥(XP%%2} 18660
0 OWB = A{2Z1}*(XP y#(YP Yy + Al22)* (YP##2) 18670



e e .Mm_,mvm_“__-_L“"mmwi.ﬁSZBJKEKPMHWi_WWM R A P e 18680 T
2 + A(25) 18690
OQWF = OWA + OWB 18700
0 OWX = 4.0%A( 1) %(XP#¥3 )% (YP®#4) + 440%AL 2)% (XP¥*#3}#(YP#%3) 18710
1 4 BO0%AL I IXPw2 % (YP#%4 ) + 4,0#A0 43 {(XPHs#3)#(YP**2) 18720
2 + BoO®A( BIR(XP*%2I%(YP%%3) + 2.,0%A( 5)%¥(XP YR YP#¥4) 18730
— 3 e 4 ORAL 7iflﬁgfi§)%(YP )+ BoOHAL BYR(XPHHD ) (YP#*D ) 1875@ L
4 ¥ 2LO0%A(C 9y®(XP YR (YP#%3) + TA(IOY % (YP#%4 ) 18750
5 + 44 O¥A(T LY {XP*¥3) + 30FA(L2IH{XPHEZ)R(YP ) 18760
6 + 2. 0RALIB)H(XP JRAYPHR2 Y + Allb)x (YP#%3) 18770
7 + F3.0%A(16)H(XPR¥*2) 4 2, 0¥A(LT7I®(XP y#(YP ) 18780
8 + AlL8)* (YP#3%#2) 4 2,0%A{20)%(XP ) 18790
9 + Al21)% (YP ) A{23) L 18800
G OWY = 4oO%A( 1) #(XP¥#4)¥(YP®¥#3) 4+ 3,0%A( 2V IXP*¥4) % (YP*%2) 18810 e e
1 b L4a O¥AL F)HIXPRAZ)H(YPHE3) + 240%A{ 4yE(XAP*HLYR{YP ) 18820
2 + BoO0#A( BYH(XPH®RIIVH(YPH#2) ¢ L, 0%A( S {XPHRZ)R(YPH#¥*3) 18830
3 + Al Ti#(XP¥*¥%4) + 2.0%A( B8)®(XP#®3)R{YP ) 18840
4 4 B.0¥AL Q)R (XP®%2I#{YP%#%2) 4+ 4 O¥A(10)%(XP JROYP#%3) 18850
e - 5 4+ Atlzi* Xp##3}) ot 2.0nA(]13 )R (XPHNZIH(YP ) _ 18860 o
6 4 3, 0FA (14 1% (XP JH(YP%%2) + 4.0%A(15)% (YP*%3) 18870 T
7 + ALLTV®IXPRF®D) + 240%A(18)%(XP J#({YP } 18880
8 + 3.O0¥A(19)% {YP¥*%#2) + Al21) % (XP ) 18890
- 9 4+ 24,0%A(22) ¥ {YP b Al24) 18900
00 XP=XP+X1pP 18910
- _YP=YP+Y1P e - 18920
TJUMP=JUMPF1 o TTTTTTTT 18930 B o
GO To(580:574+580558095765600} s JUMP 18940
574 WRITE (ISQs575) 18950
575 FORMAT (1HI1) 189860
GO TOo 580 18970
_ 576 XP=SXP 18980
YP=5YP T T T e 1o 1< 7o
580 WRITE {IS0s581) OWFsOWXsOWY 19000
581 FORMAT {1H » 39H TEST INTERPOLATION VALUES AT CENTER = sEl6.6» 19010
1 1Hss El6eb2LlHss E16e6) 19020
GO TO 410 19030
e 600 MIBP=1 19040
T T T T T T E U T CHAB S EQL 31 R O CIURGSEQTIT Y GG TOT g0 T T S T e s g g T T T T
OWF=0OWF*PRSS 19060
OWX=0WX%¥PRSS 19070
OWY=0OWY*#PRSS 19080
800 RETURN 19090
o U END 9100
$IBFTC MS23E1 ThhTm T T 191107 T T
CNORMAL 19120
SUBROUTINE NORMAL .{OWXs OWYs Ks DELTAPs CN} 19130
C ’ 19140



e e e o e THIS SUBROUTINE.FINDS. . THE .NORMAL. TO.THE SURFACEa . oo e oo e e --”_ig:]l:zomu R
C 0
DIMENSION CN(3)s DELTAP( 6} 19170
C 19180
AMAG = SQRT ((OWX%%2 + OWYH#x2)* (DELTAP(K)*¥#2) + 1.0} 19190
CN(1) = (~DELTAP(K)*0OWX)/AMAG 19200
e CNIE2) = (=DELTAP(K)*OUWY) /AMAG ——— 19210
CN(3) = 1.0/AMAG 16220
800 RETURN 19230
END 19240
$IBFTC MS23E2 19250
CREFRCI 19260
SUBROQUTINE REFRCI (CIs CNs QRI»  CRs 150} ..xe270
C 19280
C THIS SUBROUTINE CALCULATES NEW DIRECTION OF RAY UPON ENTERING 19290
C NEW MEDIA. 19300
C 19310
DIMENSION CI(3)s CN(3)s CR(3) 19320
L _ __DQTP = 0.0 o . _ _ ) 19330
’ DO 1071 1=1»3 19340 o
101 DOTP = DOTP + CI{I}*CNI{I} 19350
ROOT = QRI%%2 =140 + DOTP*%2 19360
. IF (ROOTY 10351055105 19370
55 103 ROUT = 0,0 19380
. WRITE (I150s500) ROOT 19390
500 FORMAT (1HO»6HROOT= sEibe.8/} R W =P Yo Yo T
&0 TO 107 19410
105 ROUT = SQRT (RCOT) 19420
107 DO 109 1=173 19430
109 CR{IY = (CI(I) + (ROUT-DOTPI*CN{I}))/QRI 19440
800 RETURN 19450
- END T T N < T7-Y o B
$IBFTC MS23E3 19470
CRESPRT 19480
SUBROUTINE REGPRT (1IRTs NOPRT) 19490
C 19500
C THIS SUBROUTINE PRINTS THE RESULTS OBTAINED BY THE RAYTRA PROG, 19510
T c e =2 V200 B
COMMON DUM 19530
C 19540
0 EQUIVALENCE (DUMT 1Ys CONJ » (DUM{ 5017 XT3 19550
1 (pUM{1001) s Yo (DUM{1501) Wi (DUM(2001)s DWX)» 19560
e 2. 1DUM(2501) s DWY)>  {DUM(3001)s JPN}>  (DUM{3B01)» RTV) = 19,2"(9 e e
19580
0 EQUIVALENCE {(CON{ 1)s DIMA}S (CON{ 2)s DIMB)» 19590
1 (CONf{ 33s DIMGC)s (CON( 4)s DEL}YSs {CON{ 5)s GNU)s 19600
2 (CONU 8)s THICY» (CON( 7)s SPADV» (CON{ 815 PRS5)s 19610



e e e e e e e e e B LCON L 90 s NPAN) o . ACONt 103, I1SE), _ (CONC 11)s ISQ), 19620 e e
4 {(CONCL 12)> IBC)» {CON( 133> NGP)» {CON( 14)s LP7)>» 19630
5 {CON(C 181 FR) » {CON{ 16)s LOCPY» {CONC 17) IPD) » 19640
6 [CON( 18%>» IPR)» (CON( 19)s CHAPY» {CON{ 20)sIS5CR1Y>» 19650
7 (CON( 21)sISCR2)» {CONC 22)» SKAL)» (CON{ 23)s ISEC)> 19660
8 (CON( 24)s NPAG) {CON{ 25)» YONG)» (CON( 261 IL.GD)Ys 19670
e 9 (CON! 27)s IRELY> . {CON{ 28)s LP5)» _ __ (CON{ 29),CPRSS) 19680 _ ..
C 19690
0 EQUIVALENCE (CON{ 30)s IRM})os {CONC 31)s IPB)>» 19700
1 (CON{ 53)» SCALJ> (CON( 61)» SPAC)>» {CON( 69)» PRES)» 19710
2 (CON{ 77)s PLNAY (CON{ 85)s RAYA)» (CON( 93) RI)» 19720
3 (CON(101)s RES})» {CON{315)s STAT) s {CON(3TLYs OQIF)s 19730
4 [CONCAOL)»EANDFY s (CONC45 L) s RHSY e Ao 080
C 19750
0 EQUIVALENCE {STAT{ 13s NMP)o» {STAT( 93)s AVG)» 19760
1 (STAT(25B)s AVS)Y» (STAT(41) s  AMN) » (STAT(49)s  STD) 19770
C 19780
EQUIVALENCE (CON(33)sITEST) 19790
R ¢ I e e e e . 19800
O DIMENSION RT10(3)s RT20(8)s RI30(3)s RT36(2)s RT37(2)» 19810
1 RT38(2)s RTA32{2ys RT31{3)s RT32{3}s«RES(200)s PLNA( 8)s AMN( 8)» 19820
2 STD( 8}s NMPL{ 8) 19830C
] C 19840
= DATA RT20(1}/27THR A Y TRACE DATA/ 19850
© ¢ . e e - e k9860
O DATA RT30(1)/13HELLIPSE A=/s RT31(1}/13HRECTANGLE A=/>» 19870
1 RT32(Ly/13HTRAPEZOID A=/s RT33/4H B=/»s RT34/4H C=/> 19880
2 RT35/6HSCALE=/s RT356{1}/10HTHICKNESS=/>» 198390
3 RT37(1)/9H PANES=/» RT38(13/11H SPACING=/>» 19900
4 RT39(1)/12H PRESSURE=/ 19910
. C 19920
T DATA THING/86HHINGED/ » CH/TH 7y CLME/6HCCAMPEY Yy CC7THD/ ™~~~ 77777 ™1993¢ 7
G 19940
. DATA RTHO/4HX = /» RT41/4HY = /s RT42/4HDL =/ 19950
C 19960
0 DATA RTB0/6HAL /s RT51/4HDEG./+ RTB2/6HXQUT /s RT53/74H INe/» 19970
L 1 RT54/6HYOUT /» RTHEB/4H INs/s RTS56/76HZQUT /s RTS57/74H INe/» 19980
T T T RTER8/6HAZOUT 7 RTGG74HDEG./s RTB6076HDZOUT /s RTEL/4HDEG./y ~ 19990 = 7
3 RT62/6HAL1~A2 /9 RTAH3/L4HSEC./» RT64/6HDL~=D2 /s RT65/4HSEC./ s 20000
4 RT66/6HTHETA 72 RTI67/4HSEC./» RT1687/786HITHE /» RT69/74HSEC./ 20010
5 RT70/6HJTHE /9 RT71/4HSEC./» RT72/6HKTHE /s RTT73/4HSEC./ 20020
C 20030
T T T T T I NI T ACT 2B TINDEXES T T e e e e mmmm mn e o 200%p T T T
C 20050
1510=10 20060

IS8 = [50 20070



O, = T Y o =2 O OO~ ¢ 1.1 - 10 S S
IF (NOPRT «EQs 0) 158 = 1SCR2 20090
IF (NOPRT -EQs 0) 159 = 158 + 1 20100
[CHAP = CHAP 20110
IF {IBC oNEs 1) GO TO 102 20120
CONC = HING 20130
S 01 st .o x BSOS — e e e o e 20280
102 [F (IBC «NE« 2Y GO TO 104 20150
CONC = CLMP 20150
CF = CC 20170
104 GO TO (1065140} s ISEC 20180
106 MPRT = NOPRT + 1 20190
GO TQ (108,128-800 s MPRT L . m_m______________Z_Qg_QO e
108 GO TO (110s 116s 116 1163s LOCP 20210
110 Locp = 2 20220
C 20230
C THTIS SECTION PRINTS THE RAY TRACE RESULTS ON TAPE 8 20240
C 20250
CALL PAGE (JPRs LINE» IS8s IRT) 20260
- WRITE 11585007 RT20 T T e T - 20270 T
500 FORMAT (1H »46Xs4A65A3) 20280
GO TO (112s 113s 114)s ICHAP 20290
N 715 0 WRTTE 115835011 (RT130(IT:1=15375 DIFAs RT335 DIMBS 20300
s . 1 RT355 SKAL»> (RT36(I)sI=192)s THICs (RT37(I}s1=1s2)s NPAN, 20310
&= 2 (RT38(1)s1=1s2)s SPADs (RT29(I}sI=122}s PRSSs CONCs CF 20320
B01 O FORMAT (THOs2AB AL sFBalshbralrbors luUnshBsrlieals aXsREsALsrDa2 s ADsASS 20330 T
1 I15A62A59F30192A6F5a193XsA69A1) 20340
GO TO 115 20350
713 O WRITE (1589501) (R131{1)s1=123)s DIMAs RI133s DIMBs 20360
1 RT35s SkAL> (RT36(1)sI=122)» THIC» {(RT37(I}sI=122)s NPAN> 20370
L 2 (RT38(1)sI=152)s SPAD> (RT39(IYsI=1s2)s PRSSs CONC» CF 20380
- [ 1O M X I W T - T ¥+ 1 = To R
114 0 WRITE (1S8s502) (RT32(I)s1=1s3)s DIMAs RT33s DIMB» RT34» DIMC: 20400
1 RT35s SKAL» (RT36(I)s1=122}s THICs (RT37{(I)sI=1s2}s NPAN> 20410
2 (RT38(I1s1=192)» SPADs (RT39(I)s1=152)> PRSSs CONCs CF 20420
502 0 FORMAT (1HOs2A6 AL sF5625A49F523sA4F50225XoAb3F402s3XsAb69A4sF5.20 20430
1 A6sAZsI1oA65A53F34192A69FB.153XsA69A1) £ 20440
T T T T T T T T T R TTTWRITTE TS50 TRTEOS TRESTT s RTATY TRESUITY s TRTE2Y TRES (21T T T T T 200807 T
503 FORMAT (1HO: 40X s AL sFE a2 95X 2A4sF5295XsA53F6e2) 20460
GO TO 117 20470
116 LOCP = LOCP + 1 20480
WRITE (15855033 RT40» RES(1)s RT41ls RES(113s RT42s RES(21} 20490
117 O WRITE (158,504 20500
T T e R TS0 RTE Ly T (RESTTIVYI= 31 38 RTBZSRTS3Y (RES(IV,i= 71778y, =~ 77 720510 ~ ~° o
2 RT543RT55s (RES(I)sI= 81s B8)s RT56sRT57» (RES{I)sI= 91s 98} 20520
3 RT58sRT59s (RES(I)>1=101s108)> RT60sRT61s (RES(I}sI=111-118)>» 20530
h RT672sR163s (REGII)1+1=1212128)2 RI64sRT65s (RES(1)sl=131s12387» 20540



e e B RT66sRTETy (RES(I)oI=1419148)> | RT685RT69s (RES(I)21=1515158)3s __ 20550 .
& RT70sRTT71» (RES(I)sI 161216810 RTTZ&RT?B’ (RES(1)si= 1719178) 20560
504 0 FORMAT (1H sA6+A4s8FLl3e6/1H sAGsALs8F13s6/1H sA62A428F1346/ 20570
1 IH 2A62A428F1346/1H sA6sA458F1346/1H sAb6sA4s8F13.6/ 20580
2 IH 2A6sA4:8E134/1H sA6sA4s8E13¢4/1H sAbsALs8E13.4/ 20590
3 IH 2A63A458F13.6/1H 2A6sA4s8F13e6/1H sAEsALsBF13.6) 20600
C 20610
C THIS SECTION PRINTS THE RAY TRACE RESULTS ON TAPE 20620
C 20630
MOCP = | QCP = 1 20640
IF (MOCP EQs 1) NOCP =1 - 20650
IF [MOCP «EQs 2} NOCP = 2 20660
1F (MOCP .EQs 3) NOCP =1 i _ 20670
IF (MOCP oEQe 4} NOCP = 2 SE80 S ——
119 GO To (12051251 NOCP 20690
120 CALL PAGE {iPB» LIMEs I59» IRT) 20700
WRITE (159) (RT20(1)s I=1:s5}) 20710
GO TO (122s123-124%» ICHAP 20720
. 122 O WRITE (I59) (RT30(I)s1=1:3)s DIMAs RT33s DIMB» RT34» DIMC> 20730 L N
1 RT35s SKAL»> (RIBB6(T17s1=122)s THICs (RT37(1)sI=152)s NPAN> 20740 -
2 (RT38(1)»I=122})s SPADs (RT39(IisI=1s2)> PRSSs CONC» CF 20750
GO TO 1285 20760
N 1232 0 WRITE (I59) (RT31(IYeI=1s3)s DIMAs RT33s DIMB» RT324s DIMC» 20770
= 1 RT35s SKALs (RT36(I)2I=122%s THICs (RT3T7(IJsI=1s2)s NPAN> 20780
b 2 (RT38(1)s1=1s2)» SPAD> {RT39(I1sI=12s2)» PRS5S, CONCs CF 20790
GO TO 125 o - 1o - Yo o N
124 0 WRITE (159} (RT32(IYsI=123}s DIMAs RT33s DIMBs RT34> DIMCs 20810
1 RT36s SKAL»s (RT36{I§s1=1s2)s THICs (RT37{I)»sI=1s2)s NPAN> 20820
2 (RT28(I)Ys1=1s2)s SPADs (RT39(I1sI=1s2)s PRS5Ss CONCs CF 20830
125 WRITE (1S89) RT40» RESI(1)s RT41ls RES{11}s» RT42s RES(21) 20840
o 127 0 WRITE (I139) i . e 20850
1 RIG0sRT51s (RES(I)s1= 31+ 381 RIB2sR153s (RES{I)sI= 71, 78ys  ~~ 20860
2 RTBE4£sRT55s (RES{(IjsI= 81s 88)s RT56sRTHTs (RES(I)sI= 91s 981} 20870
3 RT58sRT59» (RES({I1)s1=1015108)>» RT60sRTHELs (RES(I)21=12115118)> 208890
4 RTB2sRTH3s (RES(IY»1=1212128)2 RTH4sRTEDs (RES(I)»1=1315138)>» 20890
5 RT46sRT67> (RES{I1):I=1415148)» RT68sRT69, (RES(I)»I=1515158)» 20900
. e Q«BIZEEBilllniagéigLiliLQli}és)’ RT729RT73> (RES(I)aI 171-178) 20910
1F TLOCP .EQ, By LoCP =1 -~ o T TTTrZgeze T T T T
GO TO 800 20930
C 20940
C THIS SECTION PRINTS THE RAY TRACE RESULTS ON TAPE & 20950
C 20960
—— 128 GO To (1309136} LOCP ) . 20970
130 NOCP=LOCP o o 20980° 77 T
LOCP = 2 20990
CALL PAGE (IPRs LIMEs IS8s IRT! 21000
WRITE (158,510) RT20 21010



21020, . ..

e e — 5 2 O e EORMAT e f LH O 2 48X 0 b ABaABY o i e it = e o e o ot e e
GO TQ {(132» 133» 134)» ICHAP 21030
122 0 WRITE (158+501) (RT30(1}sI=1s3)s DIMAs RT33, DIMB> 21040
1. RT35s SKAL2 (RT36(F)osI=122)s THICs (RT3T(I)sI=122)2 NPANS 21050
2 (RT28([)sl=1s2)» SPADs (RT39(I1)s1=1»2)s PRSSs CONC» CF 21060
GO TO 135 21070
e e 133 0 WRITE (15855013 {RT31(I)21=123)s DIMA» RT33, DIMB. _ _ ____ _ __ ... 21080 _ .. ___._
1 RT35» SKALa (RT36(I)sI=1s2)s THICS (RT37(I)»1=132)s NPANSs 21090
2 (RT38(IY21=1s21s SPAD» {(RT39(T)21=122)s PRSSs CONCs CF 21100
GC TO 135 21110
134 0 WRITE (158s502) (RT32(I)s1=123)» DIMAs RT33s DIMBs RT34s DIMC» 21120
i RT35s SKALs (RT36(I)sI=1%2%s THICs (RT37(I}sI=192)s NPAN> 21130
2 (RT38(I)sI=14s2)s SPADs (RT39(Il3wjjggl} PRSSy ggﬂgl_ggmmmmmmm“giiﬁguw__w"““_m“"_
135 WRITE (168s512) RT40» RES(1)s RI&41s RES(1LYs RT42s RES(21) 21150
GO TO 137 21160
136  NOCP=[OCP 21170
LOCP = 1 2118¢
WRITE (158512} RT40s RES(1}s RT41s RES(113s RT42s RES(21} 21190
512 FORMAT (1HO/1H 240XsA4sF502355X2A4sF54255X2A52F662) 21200
137 O WRTTE (1585514) T m—m—m— o T 21256 T T T
1 RT50sRT51» (RES(I)»I= 31s 38)s RT52sRT53s (RES{I)sI= 71s 78} 21220
2 RT54sRT55s (RES(I)sI= 81> 88)» RT56sRT57s (RES{I)»I= 91 98} 21230
— T RTEE R TES, (RESTT V> T=10151087 s RTBUSRTA1Ls (RES(I1)s1=111»1187}>» 21240
I 4 RT62sRTE3s (RES(I)s1=121+128)s RT64sRTHBs (RES(I}sI=131+1381})> 21250
5 RT66:RT67s (RES{I}sI=l141s148)s RTE68sRTE9s (RES(I)»I=1515158})» 21260
6 RITOSRTTLs (RES(UIV,1=161-168)s RTT72sRTT73y (RESII)»I=171+178) 21270 T
514 O FORMAT (1HO sA6sALs8F13.6/1H0sA6sA4s8F1346/1H sASsALs8F13:6/ 21280
1 1H sA62A4s8FLl3e6/1H 2A69A428F1366/1H sA6sAL428F13.6/ 21290
2 THO s KRG s AL+ BEI R o4/ IH s ARG AL BETIZ 3L/ TH HABAL»8EL3 4/ 21300
3 IHO»AGsAL98F12.6/1H sA6sAL498F13,6/1H »sAb6sA4s8F13.6) 21310
GO TO 119 21320
o "‘““‘” T o e~ B 1 1 0 R
C THIS SECTION PRINTS OUT THE MEAN AND RMS SUMMATION DATA. 21340
C 21350
140 15Q=150 21360
CALL PAGE (IRM» LYNs 15Qs IRT) 21370
WRITE (I5Q:500) RT20 21390
T o T WRITE TTISWssGE Y~ 777 7o oy o e mo e s mmn e mn o e 20%gg - T T T
546 FORMAT (1HO$39Xs43HM E A N A ND R MS SUMMATTI O N) 21410
GO TO (142144146 s ICHAP 21420
1472 O WRITE (10Qsh01y (RT30(1Vsi=1s319s DIMAs R132s DIMB>s 21430
1 RT35s SKAL» (RT36(I1)sI=122)s THICs (RT37(I}sI=122}s NPAN> 21440
2 (RT38(1)s1=152)> SPADs (RT39(I}sI=122})s PRSSs CONC» CF = = 21450
GO TO 148 21480 ST
144 0 WRITE (15Qs501) (RT31(I)»I=13)» DIMAs RT33s DIMB» 21470
1 RT35s SKAL»> (RT36(I)s1=122)s THICs (RT37(I)sI=1s2}s NPAN: 21480
) (RT381T)Ys1I=152)s SPADs (RT39(I)s1=152)» PRSSs CONC» CF 21490



e e e e B0 TO 148 . e e e e 20500 o
146 0 WRITE {(15Qs502) (RT32(I)sI=1+3)s DIMAY RT33s DIMBs RT34s DIMCo» - 21510
1 RT35s SKAL> (RT36(I)sI=192)» THIC» (RT37(1)sI=1s2)2 NPAN> 21520
2 [RT38(1)sI=1-2)s SPAD, (RT39(I}sl=13s2)s PRSSs CONC» CF 21530
148 WRITE (150s548) RES(21) 21540
548 FORMAT (1HO»48X»17HRAY ANGLE (D1} = sF6e235H DEGa) 21550
e WRITE (1S5Qs 549) 2130
549 FORMAT (1HOs4THPLANE ANGLE MEAN RMS NOs POINTS) 21570
O WRITE (ISQ»550) (PLNA{I)> AMN{IYs STDII)s NMP(I)s I=1-NPAG}H 21580
550 FORMAT (1HOsF74136XsE116492XsE110426X913) . 21590
IF(ITESTSEQeQ) GO TO 80O 21600
WRITE(ISQ:551) 21610

531 FORMAT{1HO>60HNOTE ~ THE ABOVE SUMMATION DATA WAS CALCULATED BASED 21620
1 ONLY ON/8X.54HPOINTS IN THE FIRST QUABRANT OF ELLIPSES OR™RECTANG ™~ 21830

2LES/8Xs45HOR ON POINTS IN THE FIRST HALF OF TRAPEZOIDS.) 21640
800 RETURN 21650
END 21660
$IRFTC MS23E4 ! 21670
e — __ CMENRMS e e e e e e e e e e e 21680
SUBROUTINE MENRMS 21690
C 21700
DOUBLE PRECISION AVG:s AVSs VAL»> CON2 21710
_ C 21720
N COMMON DUM 21730
—_— C . e TR0
. 0 EQUIVALENCE — {DUMT 17s CONY» {DUMT 5017 X1 21780
1 (DUM{1001}s Y {(DUM({1501) » Wy s {DUM(2001)s DWX)s 21760
2 (DUM(2501)s DWY)» (DUM(3001Ys JPNY» (DUM(3501)s RTV} 21770
C , 21780
0 EQUIVALENCE {CON( 1)s DIMA) s (CON{ 2)s DIMB) s 21790
L 1 (CONC 3)s DIMC)» (CON{  &4)s DEL)S {CON({ 5)s GNU)s» 21800
2 (CONUT&Ys THICYs ~ TUEONT ™ 7Y s SBADY s T T ICON T TR s TRRBSY ST T ATg o T T
3 (CON{ 9)s NPAN}» {(CON{ 10)s ISI) (CON( 11)s I1S0)» 21820
& {(CON( 12)s IBCYo» (CONC 13)s NGPY s (CON{ 14)Ys LPT7)s 21830
5 (CON( 15)» FRV » {CONT 167, LOCPY» {CONT 17Ys 1PDJ» 21840
6 (CON( 18)s 1IPR)os (CON{ 19)s CHAP)Y» (CON( 20)sISCR1) s 21850
7 (CON( 21)sISCR2)>s (CON{ 22)s SKAL}> {CON( 23)» ISEC)> 21860
T T8 (CONT T2 NPARGY s T TTTUEN T 25T, YONGY 5T T TCONT Ty TLGDY . T TSRy T T T
9 {(CON{ 27}» IRELI{Ss (CON(¢ 28)s LP5}, (CON( 29} CPRSS) 21880
C 21890
0 EQUIVALENCE (CON{ 307, TRMY s (CONT 217s IFBYV» 51960
1 (CON{ 53)s SCAL}» (CON( 61)» SPAC)s (CON{ 69)s PRES)» 21910
e smonn e e s e B LCONL TT Vs PLNA)2  (CON( 85)s RAYA}s ~ (CON{ 93)» RI)s 21920
3 (CON(101)s RES)s {(CON(315Y,s STATYS (CONT371)s ™ OIFY S "218300 7 T
4 (CON(401) sEANDF» {CON(451)s RHS) . 21940
C 21950

0 EQUIVALENCE (STAT( 1)Ys NMP)» (STATC 9)s  AVG) > 21960



e e e e s L S TAT A28t AMS St o L STAT ALY o AMNY s oo _ LSTAT (A9 BTRY L 229700 0 . .

C 21980
EQUIVALENCE (CON(33)sITEST)s(OIF(11)sN2) 21990
C 22000
DIMENSION NMP( 8Ys AVG{( 8)s AVS( 8}s AMN( 8)s STD{( 8)s RES(180) 22010
C 22020
e e XS = XIN . — S -t ¢ 1 19
C YS = YIN 22040
C XP = XOUT 22050
C YP = YOUT 22060
C 22070
XXX=14 22080
IF (NZ o EQ o 2 2“ XXX=0 @ e i -_m__""__"________“.2_2_9_9_9m e e
GO TO (101,110} ISEC 22100
101 DO 109 I=1sNPAG 22110
[J = I=1 22120
XS = RES(IJ+ 1) 22130
YS = RES(IJ+ 11} 22140
o ___XP = RES(IJ+ 72y N 22150
YP = RES(IJ+ 81) 22160
ICHAP = CHAP 22170
GO TO {1025103s104%s ICHAP 22180
—— C 22190
I C===== S POINT MORE THAN 1 INCH INSIDE ELLIPSE BOUNDARY 22200
: 102 A = DIMA/240 22210
B =" DINB72.07 i T ——————m—m———— - PRy T T T
IF (XS 2GTe A} GO TO 109 22230
[F (YS 4GTs B)Y GO TO 109 22240
RLTM = AESART T O=TYSH¥¥ 37 (B¥ET T 22750
YLIM = B#SQRT (140~ (XS%¥2/ (A%*A) )} 22260
IF (XS «GTs (XLIM=1403) GO TO 109 22270
TFUYS L6Te (YLIM=130)) GO TO 10— — 777 s e e Rl e o -
IF (XP «GTs A} GO TO 109 22290
IF [YP «GTs B) GO TO 109 22300
RLTH = A¥SQRT (1.0~ (YPE¥27(B%BY 1) 22310
YLIM = B#SQRT( 140~ {XP%%2/(A%A)}) 22320
IF (XP oGTs (XLIM=1403} GO TO 109 22330
T - o [FUYF oGT TYLITMSTL, 0y GO To 19— 7 mmmrmmmrmmmme s e g3 v ot T o
GO TO 108 22350
C 22360
C====z 15 POINT MORE THAN 1 INCH INSIDE RECTANGLE BOUNDARY 32370
103 A = DIMA/240 . 22380
B = DIMB/2.0 22390

IF (XS «GTs (A=lo.0
IF {YS »,GTs {B=1.0
IF (XP oGTs {A=1,0
IF (YP oGls (B=1s0

y GO TO 109 22400
y GO TC 109 22410
Y GO TQ 109 22420
} GO TO 109 22430

)
)
)
)



GO TO 108 22440
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- C 22450
C===== IS POINT MORE THAN 1 INCH INSIDE TRAPEZOID BOUNDARY 22460
104 A = DIMA/2.0 ” 22470
B = DIMB 22480
C = DIMC/2.0 22490
— e TFL{NZ.EQe2) sANDe (XPslT.0.3) GO TO 109 22500
IF(IN2.EQo2} aANDs (YPaLTsO.)) GO TO 109 22510
IF (YS .GT. B) GO TO 109 22520
XLIM = C + ({A~C)/B)%(B~YS) 22530
YLIM = B 22540
IF (XS5 +LE, C) GO TO 105 22550
IF (XS +GTs A) GO TO 109 N L o o 22560
IF ((A~C} «NE. 0.0y GO TO 114 T T T T T TR 3850 - T T
YLIM = B 22580
GO TO 105 22590
11% YLIM = (B/{AWCII*(A=X3) 22600
105 IF (XS «GTs (XLIM=XXX}) GO TO 109 22610
_______ _IF_(YS oGTe (YLIM=XXX)) GO 70 109 . .. R ——— 22620 oo
IF (IREL <EQ« 1) GO TO 106 22630 I
IF {YS oLTs XXX} GO TO 109 22640
IF (YP .GT. B) GO TO 109 22650
ro 106 XLIM = € + ((A=CY/BY¥(B=YP) 22660
o YLIM = B 22670
' IF (XP oLE. C} GO TO 107 22680
T TFURE 6Ty AY 60 70 109 T T h TTTTTTTRAEey T T T T
IF {(A=C} «NEs 0.0y GO TO 115 ’ 22700
YLIM = B 22710
GO TO 107 \ 22120
115 YLIM = (B/{A=CIIX{A=XP) 22730
o 107 IF (XP oGTa (XLIM=XXX)) GO TO 109 22740
TF (YP o6Ts (YLITM=XXXY GO 70 10y — 7 mommmmmmmmmmm s s mnggrey - T T
IF {(IREL 4EQ. 1} GO TO 108 ' 22760
IF (YP oLTe XXX} GO TO 109 22770
C 22180
C===== STORE COMPONENTS NEEDED FOR MEAN AND RMS 22790
C 22800
s - S (11 = A B = £ P S s e~ 5~ - 5 1 ¢ M
RES1 = RES(IJ+141) 22820
RES2 = RES1#RES1 22830
AVG(I) = AVG(1) + RESI 22840
AVS(IY) = AVS(I) 4+ RESZ 22850
e —— IFIN2eEQe2) GO TO 109 o 22860 .
IF(ITEST«EQsl) GO TO 109 T 722870 i
IF{{XSoEQals ) 4« ANDs (YSEQs0QOa)) GO TO 109 22880
IF(XSsEQaDs) GO TO 116 22890

IF{I.EQal) J=5 . 22900



OO, A 25 A - o A0S E £ OO ROV~ 4- £ 0 B L
IF(I+EQe3) J=3 22920
IF(IEQed) J=2 22930
IF(IeEQo5}) J=1 ‘22940
IF({I.EQe6}) J=8 22950
IF(IEQe7) J=T7 22960
e e AF (T 4EQe8) J=6 - — —_ e e e e s 22970l
NMP{Jy =NMP (J Y +1 22980
AVG(J)=AVG(J)+RES1 22990
AVS(J)=AVS(J)+RES?2 23000
116 IF({ICHAP.EQs3) GO TO 109 23010
IF(YS.EQ.De) GO TO 109 23020
IF ( I 5 EG& l ) sz?..._.m " R e e i ____________%%_0__30 e I
IF(14EQ.2) J=6 23040
IF(T4EQe3) J=7 23050
IF(IeEQo4) J=8 23060
IF(1.EQaB) J=1 Z3070
IF(I4EQe6) J=2 23080
e e e L L B R T ) T B e e e e e e e e e e e e s e e 22080
IF(I1.EQs8) J=4 23100
NMP { J Y =NMP (J)+1 23110
AVG(JY=AVG(JI+RES] 23120
AVSTIY=AVSTIV+RES? 23130
o 117 IF{XS.,EQ.0.) GO TO 109 23140
~! IF(I.EQal) J=1 23150
TFTTWEQ. 2T J=8 T m—— T - 231gyT
IF{1.EQs3) J=7 23170
IF(IEQe&k) J=6 23180
IFTTLEW. 8T J=% 23I50
IF(1eEQeb) J=4 23200
IF(1.EQ.7) J=3 23210
- TFTT.EQ.8) J=2 e~ 5 1 - o R
NMP({J) =NMP({J)+1 23230
AVGLJ)Y=AVG{J)+RESL 23240
AVS{JY=AVETITTRESD 23250 E
109  CONTINUE 23260
GO TO 800 23270
Tm——— — ol 2 12 -1 ¢ H
C===== THIS SECTION CALCULATES THE MEAN {(AMN} AND RMS (STD). 23290
C 23300
110 DO 112 1=1sNPAG 23370
AMP = 060 23320
mmmmmmmmmmmmmmmmm AMP = NMP L) o e e 23330 e
IF (AMP -EQe 020) GO TO 113 23340
AMN(IY = AVGI(I)/AMP 23350
VAL = (AVS(I} =~ AVG(I}*AVG(I)/AMP) 23360
TF (VAL +Gle 0e0) GO 10 111 23370



e VAL = ABSIVALY e e e ———— e = 23380 .. oo ...
111 STD(1} = SQRTI{VAL)/(SQRT(AMP~1.0}} 23390
SMN = AMN(I}*(1.0E~-6) 23400
IF (STD{I) oLTs SMN) STD(I) = 0.0 23410
GO TO 112 23420
113 AMN(I) = 0,0 23430
T = 2L P L9 B XX — — — e o 23880
112 CONTINUE 23450
800  RETURN 23460
_ END 23470
LBIRFTC HS23E5 T T
CCMAXMIN 23480
X SUBRQUTINE MAXMIN(IRT) 23490
e 23600 [T
CC THIS SURROUTINE CALCULATES THE MAXIMUM AND MINIMUM SLOPES AT A 23510 |
L C POINT. 23520 |
Lc__ ) o . - . 23530
| COMMON  DUM 23540
C 23550
0 EQUIVALENCE (pUM( 1ys CONY» (DUM( 501)s X s 23560 T T
1 (pUMT{1501 ) » WY s (DUM(22517§» DWX}» 23570
. 2 (DUM{3001)s JPN)s (DUM(3501)s RTV) 23580
— e 3 23590
I~ ' 0 EQUIVALENCE TESNTTTTIV L BTMAY S T T T TCONTT TS DIMBY T 23600
. 1 (CON({ 3)s DIMC)s (CON{ 4)s DEL}> (CON{ 5)s GNU)» 23610
2_LCONC 6)s THIC)» { CONY TYs SPAD) s (CON 8)s PRSS) s 23620 T
3 {CONU 93 NPAN)» (CON({ 10y, IST)o {CONT 11)s 1I50)> 23630
4 {(CON( 123s IBC)o» {(CON{ 13)s NGP)s (CONC 14)s LP7)> 235640
3 (CONC 15)s  FR)>  {CON{ 163, LOCP)> ___CCON( 17)» IPD)>» 23650
6 {CON( 183)s IPR)>» (CON{ 19)» CHAP)» (CON( 20)s15CR1)> 23660
n ) 7 (CON( 21)sISCR2)» (CON{ 22}: SKAL)» (CONC 23)s ISEC)s 23670
8 (CON{ 24)s NPAG): (CON( 25)s YONG)» (CON( 26)» ILGD)> 23680 Mt
S (CONT 277V> IREL)Ss (CONT 287, LP5), {CON{ 2971sCPRSS) 23690 |
C 23700 |
0 EQUIVALENCE (CON{ 30)» IRM)o> (CON{ 31)s IPB)> 23710 ¢
1 (CONT 53)s SCAL)>» (CON{81Vs BPACY » TTTCONT B9 s PRESYS TUUTTZEVREGT
n . . 2 (CONC 77})s PLNA)S (CON! 85)s RAYA) {CON( 93)» RI)» 23730 |
| 3 (CON(101)s RES): (CON(315)s STAT)» {CON(371)s OIF)s 23740 T T TR
g 4 (CON(401)sEANDF ) » (CONT&5TY, RHS) 23750
S 23760 |
! 0 NDIMFNSION CON({ 500)» X{21233) Wi21933) 23770 !
- T BWK TSI 3Ry PN {500 s R TVIB00Y »0TF(12) m Y~ - 3 Y o B
R I 23790
B 0 NIMENSTON RT30(3)s RT31(3)» RT32(3)s RT36(2)> RT37(2)> RT38(2): 23800 " T T
1" RT39(2) 23810
¢ 23820
0 DATA RT30(11/13HELLIPSE A=/s RT31(1}/13HRECTANGLE A=/> 23830 |




e i - RTSZUT T 7 SHTRAPEZOTO ™ AS7 5 RT33/76H BEY S  RTZG/ 4 ~C=75~ ~ 7 7777238400 .
1 > RPT35/6HSCALE=/» RT36(1)/1CHTHICKNESS=/> 23850
: c RT37(1)/9H  PANES=/» RT38(1)/11H  SPACIfIG=/>» 23860
) 4 RT39(1)/12H  PRESSURE=/ — 23870
e 23880
! DATA HING/GHHINGED/» CH/1H /s CLMP/&HCLAMPE/ s CC/1HD/ 23890
TR TR G0 VA8 329759 T T T T T T e e T T 2B900 T
1 iDT = IRT \ 23910
LINE=0 23920
C . 23940
Cammz= THIS. SECTION GENERATES. A POINT IM THE MIDRLE OF A GRID AND _THEN __ _ 23940
C DETFRMINES IF THE GRID EXISTS. 23950
“ C 23960
DO 120 K=1,NGP 23970 T TTTTTTTTC
‘ IPG = 2 23980
K1 = JPN(K) 23990
e o CALL PACWRD (Kl» K25 2) ) OO - AcAc L
XP = X(K1,K2) + DEL/2.0 240670 7
EJ=K1~-1 24020
- YP=EJ#DEL + DEL/2.0 24030 T
CALL INCOTE (XP»s YP» OWF» OwXs OWYs 1PG) SH040
IF (IPG «EQ. 1} GO TO 120 24050
e R = 0,0001 . 24060
r SMX = 0s0 ) - T T T T e e T A0 O T
~ DO 114 J=1s181s2 24080
RJ = J—1 24090 TS
THE = RJ¥RAD 24100
XL = XP + R¥COS(THE! 24110
YL =  YP + R#SIN(THE) T ] 24120
CALL TINCOTB IR YL s OWG s OWX S OWY s TRGy — e e e T T 130
OWR = (ABS(OWF) — ABS(OWG))/R 24140
OWS = ABS(OWR) 24150 oo
TF 1J <EQe 11 SMN = OWR PETEG
IF (J -EQe 1) SMX = OWR 24170
THF = THE/RAD 24180 !
B S 0] E S I I N E S 0 B T 1 T 0 T 1~ " T ORI
SMX = OWR 24200 !
o e e e AMX = THE/RAD 24210 = veem mmeee
I TE AW T ABSTESMNTT G0 10 114 24220
: SHMN = OWR 24230
: AMN = THE/RAD 24240
114 CONTINUE™ ; T - T e e S 2B O
IF{K.EQsl) GO TO 115 24260
s e ~ IF{LINE-45) 11651155115 ) L 24270 v et
778 CALL PAGE TIPDs LINEs 150> IDTJ 74280
WRITE (IS05500) 24290
500 0 FOPMAT (1HO/1H s3Xs40H" I I8 D O DEFORMATIONS - 24300
B NS S o = i M it ol I (o B B S G ¥ S -7 %: % ¢




= 7 2 25HM I NI MUM S LOPE/LH) 24320

ICHAP = CHAP 24330
o B f TF ( IBC eNEes 17 GO 10 302 24340
CONC = HING 243580 e
. _CF=cCH ) ) 24360
302 TF (IBC .NE. 2} GO TO 303 - P4 b o
K CONC = CLMP 24380
CF = CC 24390 !
e TEf3 GO TO (102,103.104) s ICHAP UEESO
102 0 WRITE (1505501) (RT30([)s1=1s3}> DIMAs RT33, DIMB> 2410 7777
1 RT35% SKAL»> (R136(I)s1=122)s THICs (RTA7T{I)sI=122)> NPAN> 25420
2 (RT38(1)si=152)s SPADs (RT39(I1)s1=152)» PRSSs CONCs» CF 24430 i
501 O FORMAT (1HO»2A6 AL sF5e23A43F502514X0A69F4a223XsA05A42F5,22A65A35 24440
1 I1sA69A52F3als2A063F5:123XsA62A1) 24450
GO TO 105 24460
103 0 WRITE (1S50»501) (RT31(1)s1=193)s DIMAs RT33s DIMBs . 24470
1 RT35s SKALs (RT36(I1)sT=192)s THICs (RT37(I)>I=152)s NPAN> 24480
2 (RT38(1)sI=1s2)» SPADs (RT39(I)sI=1s2)» PRSSs CONCs CF 24490
GO To 105 24500
104 0 WRITE (150s518) (RI132(T)s1=123)s DIMA» RT23» DIMB» RT34» DIMC» 24510
- _ 1 RT35s SKALs (RT36(I)sI=122)s THICs (RT37(Il)sI=1s2)> NPAN> 24520
2 (RT38(1)»I1=152)s SPADs (RT39(I)»I=1s2)» PRSS, CONCs CF 24530
Y G 0 FORMAT (1HO» AL AL EB el s Al sFBe s AbsFBal sbhoAbslbols ANsABIAGIFD 2y 24540
1 AG6sABsILsA65ABsF3.132A6sFBels3XsA63AL) 24550
- 105 WRITE (150,505} 24560
3 505 0 FORMAT (1HO/1H s43H(ANGLE 1S IN DEGREES MEASURED WITH RESPECT » 24570
_— 1 23HTO THE POSITIVE X~AXISI/1HO»12H COORDINATES»26Xs SHMAXIMUM » 24580
2 BHSLOPE»10Xs 14HMINIMUM SLOPE/IH s3H  X»7X»1HY8Xs10HDEFLECTIONs = 24590 )
3 8Xs15HSLOPE ANGLE »8Xs15HSLOPE ANGLE) 24600
116 WRITF (I50s506) XPs YP» OWFs SMXs AMXs SMNs AMN 24610
506 FORMAT {1 *F54¢2923XsF5e294X9E12.552(4XsE12:523X2F440)) 24620
120 CONTINUE T2 E630
. 8NN  RETURN 24639
~___END o ~ 2463 TTTTTTTTTTTT
BIRFTC MS23E6 o ) 24640
CRTVLST 24650
SURROUTINE RTVLST (IRT»s LIN» [PV} =T 2L660
C 24670
111 = SWITCH TQ BYPASS RETRIEVAL PAGING PRINTOUT 24680
C BV PAGE  COUNTER FORRETRIEVAL TNDEX PRTNTOUT ~~77 77" "7 === =" = gaggg™ ™ "= =7 ==~
C 150 = SYSTEM OUTPUT TAPE ! 24700
C JT1 = RETRIEVAL NUMBER 24710
T JT7 = NUMBER OF PANES 25720
C JT10 = BOUNDARY COORDINATE SWITCH 24730
e LIN = RETRIEVAL INDEX OUTPUT LINE COUNTER 24740
C RT27= PLANFORM SELFETIGON SWITCH ™ ~ - mrrrmimrnmrms mms mm mrmemmmmmmms 22 m2gdsg T T T T
C RT3 = BASE LENGTH OF PLANFORM 24760
C RT4 = WIDTH OF PLANFORM ' 24770
C RT5 = UPPER X DIMENSION OF TRAPEZOID 24780


http:A49F5.2p

= s o o s oG s o e e (A GG T CRNES S e s e s s e o e e ZAT O e e
c RT8 = SPACING BETWEEN PANES 54800
C RT9 = INTERSTICIAL PRESSURE 24810
C 24820
COMMON DUM 24830
C 24840
o B 0 EQUIVALENCE ~ __ (DUM{__1)s CON)s __ (DUM( B5014s _ X))o 24850 _ . ... ..
1 (DUM(1001)s Y1 (DUM{1501}s  Wj> (DUM(2001): DWX} s 24860
2 {DUM({2501Ys DWY) s (DUM(3001)s JPNJ » (DUM(3501)s RTV} 24870
C 24880
0 EQUIVALENCE (CON{ 1)s DIMA): (CONC 2)s DIMB)>» 24890
1 (CON{ 3)s DIMC)>» (CON(  &)s DELY» (CON{ 5)s GNU}>» 24900
2 (CON{ &)s THIC) _{CON{_ 7)1 SPAD) _{CON{_ 8)s PRSS)s 24910
3 (CON({ 9)s NPAN)» (cON{ 10ys 1519, {(CON( 11)s 1S0}s 24920
4 (CON( 12)» IBC)>» (CON{ 13)s NGP)>» (CONC 14)s LP7)os 24930
5 (COMN( 15)s  FRJos (CON{ 16)s LOCP)o» (CON{ 17)s IPD)s 24940
& {CONC 18)» IPR) » (CONU 19}y CHAP) » (CON(20}» ISCR1)» 24950
7 (CON( 21)21SCR2)» (CON{ 22)s SKAL)» (CON( 23})s ISEC) 24960
8 (CON( 24)s NPAG) s {CON{ 25)s YONG) s (CON{ 26)s ILGD)» 24970
T “" S (CONT 27y IRELY s~ 7 (CONTU 28y, LPB (CONT 297 ,CPRSSYT TTPZLego T T T
C 24990
0 EQUIVALENCE (CON( 30)»s IRM}s (CON( 31)s IPB)s 25000
~ 1 (CON( B3)s SCALIY>» (COoNT{ 617s SPACY» (CONT 69715 PRES) s 25010
w 2 (CON{ 77)s PLNA)> {CON{ 85)s RAYA):» (CON( 93) s RIJ» 25020
3 (CON(101)s RES)> (CON(315)s STAT)»  (CON(371)s OIF)s 25030
4 {CONTHOTY sEANDF T » (CON{481Ys RHS) 25040 '
c 25050
0 EQUIVALENCE (RTV( 1ys JT1)s (RTV( 41} RT2)>» 25060
T IRTVI T BITs RT37 s (RIVT 12175 RT&T s (RTVTI8TYs "RT57S 78070
2 (RTV{ 201)s RT&}> (RTV( 241%s JT7)» (RTV( 281)s RT8)» 25080
_ 3 (RTV{ 321} RT9)> (RTV( 361)-JT10}> (RTV( 401)»RT11) 25090°
- ¢ A <57 61 ¢ N
0 DIMENSION CON(U 5001 X(22s229) Y(22:22)s W{22s22)s 25110
1 DWX(22s22}s DWY{(22522), JPN{ 500}, 500} 25120
C 25130
0 DIMENSION SCAL 8)s SPACH 8)s PRES 89s PLNAL 89 s 25140
1 RAYA( 8ys  RI 7ys RES( 180)s 25150
T T T—————— T RTAUTIY Y RTET U2V RT32CZT 5 RTB3UZYS "RTFAT2Y S 7 SHAPTZ T "CONCTZ) T oUTTTTIReTEGT T T T
C 25170
0 DIMENSION JT1(50)» RT2{(50}s RT3(50)s RT&4{50)s RT5(50)» RT6(50)s 25180
T JT7 U807 RIBI{50)s RIG{B0)s JT10(50) R 25190
C 25200
0 DATA RT30(1)/9HELLIPSE /s RT31(1)}/SHRECTANGLE/» 25210
T T T T T RT3 LY /9RTRAPEZOTID /5 TRTAB VIV THHINGED T/, T T T T T T T T T T T2 T T T T
2 RT34(1) /7THCLAMPED/ s STAR/SH#t %% %/ 25230
C 25240
LIN = LIN + 1 35250



IF_ (LIN +LTe_100) GO _TO 100 .
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LIN = LIN -~ 101 25270
GO To 101 25280
100 JTUILINY = IRT 25290
RT2ILIN)Y = CHAP 25300
RT3(LINY = DIMA 25310
e e e e e e e RTGLLIND = DIMB . e e e e e e e 25320
RTB{LIN) = DIMC 25330
RTeg({LIN) = THIC 25340
JT7ILIN) = NPAN 25350
RTB{LIN) = SPAD 25360
IF (NPAN <EQs 1) RTB(LIN) = STAR 25370
RT9{LIN} = PRSS o 25380
JF10(LIN) = IBC 25390
IF (LIN «LTe 40) GO TO 800 25400
1071 117 = O 25410
CALL PAGE (IPVs LIN, ISOs II1) 25420
WRITE (1805 500) 25430
500 0 FORMAImflHO’QZHRETRIEVAE“M,SHAﬁgummmm“ﬁmmm“”Jimm“mmfﬁm“mjmmummmm_“méﬁﬁﬁo e
1 BI9HTHICKNESS PANES SPACING PRESSURE FIXITY / 25450
2 7H NUMBERs16Xs17HIN. INs INe s6X93HINe »16X33HINa s 8Xs3HLB e » 25460
3 16X/1H ) 25470
I DO 114 1I=1sLIN 25480
£ IF (RT2{I} oNEs« 1.0} GO TO 102 25490
_— i SHAP(1) = RT30(1} . e - 25500
SHAP(2} = RT30(2) : 25510
102 IF (RT2{1) oNEs 2.0} GO TO 204 25520
SHAP(L1) = RT31(1) 25530
SHAP{2Y = RT31{(2) 25540
104 IF {RT2(I) oNEs 3s0) GO TO 106 25550
SHAP(1) = RT32(1) 25560
- ) ) SHAP U Y = R g Y T T T T T T e e e TR T T T
106 IF (JT10(I) «NEe 1) GO TO 108 25580
CONC(1} = RT33(1) 25590
CONC(2) = RT33(2) 25600
108 IF (JT10{I) «NEe 2} GO TO 112 25610
CONC{1) = RT34(1) 25620
T CONCUZY EIRT3g Ny T T e e e e 2Besyn T T T
112 I1F {(NPAN EQs 2) GO TO 113 25640
0 WRITE (15025023 JT1(I)s (SHAP(JYsJ=1s2)s RT3(1I)s RT4L4(I}s RTS(I}>s 25650
1 RT6{TIYs JI7{I}s RTB(I}>» RTQ(I) (CONC({J)aJ=152) 25660
502 O FORMAT (1H »3XsI13s4XsA62A322X3F5,292X9F5a292XsF54294X3F5.297X511s 25670
) BXsABy  BRsF5.195XKsA65ALe4XY _.23680 -
GO To 114 25690
113 0 WRITE {(150s503) JT1{I)s (SHAP(JYsJ=192)s RT3{(I}s RT4(I}s RTS5(I)>s 25700
1 RTE(IYs JT7(I)a RTA{I)Ys RTG(I}> (CONC(J)sd=1s2) 25710
503 O FORMAT (1H #3XsI3s4X0A65A322X9FB5,292XsF53232XsF5e2s4X3F5.287X211>s 25720
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114  CONTINUE 25740
LIN = 0 25750
800 RETURN 25760
END 25770
$IBFTC MS23E7 25780
L ) _____CBONDRY e . 25790 o
SUBRQUTINE BONDRY (XPs> YPs IBY) 25800
C 25810
C THIS SUBRQUTINE TESTS THE X _AND Y COORDINATES OF A POINT TO BE 25820
C SURE THEY ARE INSIDE THE BOUNDARY. 25830
C 25840
¢ A = DR INED BB OW . 2BBBY
C ) = DEFINED BELOW 25860
C C = DEFINED BELOW 25870
C CHAP = ICHAP = PLANFORM SELECTION SWTICH 25880
C DIMA = LOWER LENGTH OF PLANFORM 25890
C DIMB = HEIGHT OF PLANFORM 25900
L ¢ PIMC = UPPER X DIMENSION OF TRAPEZOID 25910 . B
C IBY = 1 INDICATES POINT 1S OUTSIDE PLANFORM BOUNDARY 25920
C XLIM = X VALUE AT PLANFORM BOUNDARY GCORRESPONDING TO YP 25930
C XP = X COORDINATE OF POINT BEING CHECKED 25940
= C YP = Y COORDINATE OF POINT BEING CHECKED 25950
S C 25960
- COMMON DUM ) N L o 25970 o
C i o - 25980 T
0 EQUIVALENCE (DUM ¢{ 1Ys CONJ» (DUM( 501)s XY 25990
1 (DUM({1001)s Y)s (DUM( 1501 » W) » {(DUM{2001)s DWX)s 26000
STUBUMTZB 0TS BWY T (DUM(300TYs JPNT (BUMTEB0TY, RTVS 26010
C 26020
- 0 EQUIVALENCE (CON( 1)s DIMA} (CON{ 2)s DIMB)Ss 26030
1T TCONT 37y DIMETS TCONT 4y " DELYs 7 "(CONT™ By " TGNUYS ™ """ %040~ T T
2 (CONC &)s THIC): (CON{ 7)s SPAD)>» (CON{ 8)s PRSS)» 26050
3 {CONl 9)» NPAN)s {CON{ 10)» ISI)s {CON( 11ys IS0)s 26060
4 (CONTU 127, 1BCT» (CONT 137, “NGPJ s (CONT 147 LPT7s 26070
5 (CON( 15} FRY» (CON( 16)s LOCP)Y, {CON({ 17)s IPD)Y> 26080
(CON( 18)s IPR}> {CON({ 19)s CHAPY s (CON{20)» ISCR1)s 26090
T “""“"““‘T"T'CG‘N‘( IV ISCR 2Ty T T T IEONT 2 Y s TS RALY T T T T CONTT TS T ISEC Y, TOUUTIRT YT T T T T
8 (CON! 24)» NPAGY» {CON( 25)s YONG)» {CON{ 26)s ILGD)» 26110
9 (CON{ 27)s IREL)>» (CON( 28)s LPBYs {CON( 29)sCPRSS) 26120
C 76130
0 EQUIVALENCE (CON( 30)s IRM}o» (CONC 31)s IPB)YS 26140
et e e . JCONL 53)5 SCALYs (CON( 61)s SPAC)» .. LCON( 69)» PRES)s = 26150
2 (CONTU 77V PULNATS CTTUCON(TESY s T RAYRYSYT T TCONC T91Y . RIYs 7 2eleg ™"~~~ 77
3 (CON{101)s RES)s (CON(315)s STAT)» (CON(3T1)» OILF)s 26170 -
4 (CON{401)sEANDF ) » (CON(451)» RHS) 26180
C 3E190



MMMMMM 0 DIMENSION _ _ CON( 5003 X{22522)s  Y(22522)s _ W(22522)s _ 26200 __
1 DWX(22422)s DWY(22s22Ys  JPN{ 500} RIV( 500) 26210
c 26220
ICHAP = CHAP 26230
GO TO (1015102+103)s ICHAP 26240
101 A = DIMA/2.0 26250
e e e e B = _DIMB/240 e e e e e e et e e 25280
TFTABS(VP) s6T. BY GO TO 104 2%270
XLIM = A%SQRT (140~ (YP#¥2/ (B#B)) ) 26280
IF_(ABS(XP) #GTs XLIMJ| GO TO 104 ’ 26290
GO TO 800 36300
102 A = DIMA/2.0 26310
B = DIMB/2.0 - e L r
TF TABSVP) sGTs B) GO TO 104 56330
IF (ABS(XP) ¢GTs A) GO TO 104 26340
GO _TO 800 26350
103 A = DIMA/2,0 26360
B = DIMB 26370
- C.=. DIMC/2.0 R — e e e 28380
TE TABS(YP) »GTe BT GO TO 10% 26390
XLIM = C + ((A=C)/B)*(B=YP) 26400
IF (ABS(XP) sGT. XLIM) GO TO 104 26410
. 50°TO 800 75520
@ 104 IBY = 1 26430
_ : 800 RETURN e Y
END 26450 T
$IRFTC MS23E8 26460
CPACWRD 26470
SURROUTINE PACWRD (Kis K25 K3 26480
c 26490
~ C THIS SUBROUTINE PACKS AND UNPACKS TWO INTEGER WORDS. 26500
¢ - T T T T Zes10 T T
c PACKING K1 = FIRST INTEGER AND RETURNED PACKED WORD 26520
c K2 = SECOND INTEGER INPUT 26530
¢ K3 571 265540
c 26550
C UNPACKING K1 = PACKED WORD AND RETURNED FIRST INTEGER 26560
T (ol TRZTETSECOND T INTEGER T RETURNED ™« mos m o e e e g v T rrn e
c K3 = 2 26580
C 26590
G0 To TIU05 10375 K3 ~ 26600
100 K1 = K1%32768 + K2 26610
G0 TO 800 e 26620
163~ "Ka = R1/32768 ) TTTTTTTTT 28630 T T T
K2 = K1 - K4%32768 26640
K1 = K& 26650

800 RETURN 26660
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$IBFTC MS23E9 26680
CPAGE 26690
SUBROUTINE PAGE (I1PNs> LINE» ISNs INX) 26700
C THIS SUBROUTINE PRINTS THE TIME AND PAGE NUMBER AT THE PAGE TOP 26710
C 26720
e INX = RETRIEVAL NUMBER e e 26730
C IPN = PAGE NUMBER . 26740
C ISN = TAPE NUMBER 26750
C LINE = LINE NUMBER 26760
C 26770
DIMENSION RT10(3) \ 26780
C — O T 1 -1 B,
DATA RT10(1)/18HRETRIEVAL NUMBER =/ RT11/4HPAGE/ 26800
G 26810
IPN = IPN + 1] 26820
IF (INX .EQes O} GO TO 100 26830
IF (ISN -EQe 9) GO TO 102 26840
WRITE (ISN»500) (RT10(Iys I=1s3)s INXs oo RTLY s IPN o 26850
500 FORMAT (1H193A6515589X2ALs14) 26860
GO TO 800 26870
102  WRITE (ISN) (RT10(I)s I=153)s INX>» RT11s IPN 26880
- GO TO 800 26890
o 100  WRITE (ISNs 5301) RTL1l, IPN 26900
501  FORMAT (1H1s112XsA4s14) _— - . 26910
800 LINE = 1 o - 26920
RETURN 26930
END 26940
$IBFTC MS23F0 26950
CSHRDEF ‘ 26960
— e SUBROUTINE SHRDEF e e et e e et e 26970
C ’ 26980
C ETA = FACTOR TO MODIFY DEFLECTION BY TO OBTAIN SHEAR DEFORMATION 26990
C 27000
COMMON DUM 27010
C 27020
0 EQUIVALENCE (DUM(  1)» CON)>s (DUM( 501)s X 27030
- TTITTBUMI00IY s Yy s T T T TIDUMTTBOTY s T WY s T T TBUM(200TY s DWXT T T T 2046 T T T
2 (DUM(2501)s DWY)> (DUM (3001} s JPN)>» {DUM(3501)» RTV) 27050
C 27060
0 EQUIVALENCE (CON(C 1)» DIMA)> {CON({  2)s DIMB}» 27070
1 (CON{ 3)s DIMC})s (CONC  4)» DELYS (CON(  5)s GNU)» 27080
et e e o e cemene B CCONL 60 THICYs  (CONC 73 SPAD)> - _{CONC _8)» PRSS). 27090 |
3 (CON( 9)» NPAN)>» (CON( 10%s 1ST)o (CON( 11)s IS0} 27100
4 (CON( 12)s [BC)» {CON( 13)» NGP)>» (CON( 14)s LPT7)> 27110
5 (CON{ 15)»  FR}> (CON( 16)s LOCP) > (CON( 17)s IPD)> 27120

6 (CON( 18)s IPR}>» (CONC 19)s CHAP) » TCONTZ0) s TSCRIY 27130



7 _YCONI{ 21)5ISCR2) > L ACON{ 22)s SKAL)s ~ (CON( 23)» ISEC)s 27140 e
8 (CON( 24)}» NPAG)>» (CON{ 25)s YONG) » {CON{ 26)s ILRG):> 27150
9 {CONt 273s IREL)» (CON( 28)s LP5})s (CON( 29)sCPRSS) 27160
C 27170
0 EQUIVALENCE (CON( 30}s IRM)» {(CONC 31)s IPB)> 27180
1 (CON{ 53)s SCAL)>» {(CON( &1)s SPAC)» (CON( 69)s PRES) 27190
e e 2 LCONL T7Ys PLNAYs  (CON( 85)s RAYA)s ACON{ 93)» RINs 27200 ..
3 {CON(101)s RES)>» (CON(315)s STAT}» " (CON(371)s OQIF)» 27210
4 (CON{40L)sEANDF ) » (CON(451)s RHS) 27220
C 27230
0 DIMENSION CON( 5007 X(22522)s Y(22:22)» W(22+22)» 27240
1 DWX{22s22)s DWY(22522}s JPN( 500)s RTV( 500) 27250
< S A £.-1 <1 S
PI2 = 3.141592653%3,141592653 27270
BETZ2 = (DIMA/DIMB)#%2 27280
ETA = PI2#({1.0 + BETAI®(THIC*#2)/((DIMA*%2)%# (1,0 = GNU)#3.0) 27290
DO 100 1=1s22 27300
DO 100 J = 1s22 27310
100 W{IsJ) = W(IsJYRETA R - 27320
800 RETURN - ‘ 27330
END 27340
$IBFTC MS23F1 27350
. FUNCTION SINH{ARC) 21360
G C 27370
* C THIS FUNCTION CALCULATES THE DOUBLE PRECISION HYPERBOLIC SINE 27380
C BUT RETURNS THE SINGLE PRECISICN HYPERBOLIC SINE. o 27390 s
C N 27400
DOUBLE PRECISION ARG:DSINH 27410
C , 27420
ARG = ARC 27430
. IF(ARC «GTa 8840) ARG=8840 27440
DSINH = 5.0D=1¥({DEXP (ARG =DEXPT=ARG) )} R B 47 ¥ R
SINH = DSINH 27460
RETURN 27470
END 271480
$SIBFTC MS23F2 27490
L FUNCTION COSH{ARC! 27500
e T T T T e T T e e e s e e . e 2751¢™ ~m ot
C THIS FUNCTION CALCULATES THE DOUBLE PRECISION HYPERBOLIC COSINE 27520
C BUT RETURNS THE SINGLE PRECISION HYPERBOLIC COSINE. 27530
C 27540
DOUBLE PRECISION ARGsDCOSH 27550
. 27560
ARG = ARC & o D
IF(ARC «GTs 88s0} ARG=88,0 27580
DCOSH = 5,0D=1%(DEXP{ARG|+DEXP (~ARG) ) . 27590

COSH = DCOSH 27600
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END » 27620

SIBFTC MS23F3 27630
FUNCTION TANH(ARC) 27640

c 27650
c THIS FUNCTION CALCULATES THE DOUBLE PRECISION HYPERBOLIC TANGENT 27660
G BUT RETURNS THE SINGLE PRECISION HYPERBOLIC TANGENTs 27670

DOUBLE PRECISION ARGsDTANH 27690

ARG = ARC 27710
IF(ARC +GTs B840) ARG=88,0 27720
DTANH = (DEXP (ARG)=DEXP (~ARG) )/ (DEXP(ARG)+DEXP (~ARG)) _ 27730

TANH = DTANH 27740
RETURN 27750
END 27760
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00000

$
CWINTWO 006010 T T
C 00020
C % STARED PROGRAMS CONTAIN DIFFERENT FLOW LOGIC THAN SINGLE RAY 00030
C PROGRAMS OF THE SAME NAMEe THE CON EQUIVALENCE IS DIFFERENT FROM 006040
C SINGLE RAY TRACE PROGRAMS IN ALL TWO RAY TRACE PROGRAMS,. 00050
e C GO % WINTWO ~ APOLLO WINDOW DEFORMATION AND LINE OF SIGHT DRIVER 00060 .
¢ 61 ELIPSE = ELLIPSE DEFORMATION GENERATOR 00070
C G2 ELIPIT = ELLIPTIC COORDINATE GENERATOR 00080
C G3 RECTAG =~ RECTANGULAR DEFORMATION GENERATOR 00090
C G4 SEQS - MATRIX INVERSION AND LINEAR EQUATION SOLUTION 00100
C G5 TRPZOD -~ READS IN TRAPEZOIDAL DEFCORMATION DATA FROM SAMIS 00110
C Gb LRGDEF - LARGE DEFLECTION GENERATOR FOR RECTANGLES 00120
C G7 DEFRES = PRINTS PLATE (WINDOWY DEFUORMATTION TATA™ —— ~m o mmmm===mrge 4o "7 7
C G8 #* RAYTWO =~ DRIVER FOR RAY TRACE PROCEDURE 00140
C G9 * TRACE = TRACES RAY THRU WINDOW 00150
C HO TTERAT = ITERATES TO FIND LOCATION OF RAY ON NEXT SURFACE 00160
C H1 INCOTB ~ DETERMINES DEFORMATION QOF PLATE AT INTERSECTION W/RAY 00170
B C H2 NORMAL = CALCULATES NORMAL TO PLATE AT RAY INTERSECTION POINT ~ 9olgo
C H3 REFRCI - CALCULATES NEW DIRECTION OF RAY UPON ENTERING NEW MEDIUM 00190
C Hé4 CROPOD = FINDS CROSS PRODUCT OF 2 VECTORS 00200
C H5 * RESTWO = PRINTS RAY TRACE AND MEAN~RMS RESULTS 00210
= C H&6 ¥ MENRMS -~ STORES DATA FOR MEAN AND RMS CALCULATIONS 00220
s C H7 MAXMIN - CALCULATES MAX/MIN SLOPES AT GRID POINTS 00230
= C HS8 RTVLST ~ RETRIEVAL LIST ) N 00240
C H9 BONDRY = TEST TO SEE I1F POINT OF RAY TS OUTSIDE PLAN FORM BRNDRY 00250 — T T
C JoO PACWRD = INDEX WORD PACKING~=UNPACKING ROUTINE 00260
C J1 PAGE - PRINTS PAGE NO. AT TOP OF EACH PAGE {AND RETRIEVAL NO.) 00270
C J2 SHRDEF ~ SHEAR DEFORMATION GENERATOR 00280
C J3s SINH - CALCULATES HYPERBOLIC SINE 00290
. C J4 COSH ~ CALCULATES HYPERBOLIC COSINE 00300 ~
c Js TANH = CALCULATES HYPERBOLIC TANGENT a 60310 T T T
C 00320
C AA = X DIMENSION OF SHAPE 00330
C = LENGTH OF ELLIPSE SEMI AXIS 00340
C = LENGTH OF RECTANGLE 00350
C = 1/2 BASE LENGTH OF TRAPEZCQID 00360
‘“ - o AN " TETARRAY FOR STORING MEANS = ~77 7 7 T T IS ST s s et T T 003G Tt T
C AVG = ARRAY FOR STORING MEAN DATA 00380
C AVS = ARRAY FOR STORING RMS DATA 00390
C 2Y:) = Y DIMENSION OF SHAPE 00400
C = HEIGHT OF ELLIP3E SEMI AXIS 00410
S ) = HEIGHT OF RECTANGLE 00420
¢ T TTTTTTRTREIGHT OF TRAPEZOID T T TTToTTmT oot m T Tt T 00430 7 s
C BONC = BOUNDARY CONDITION 00440
C cC = UPPER X DIMENSION OF TRAPEZOID 00450
C CHAP = TCHAP = SHAP = GEOMETRIC SHAPE 00480



v . s g o e e e e s oo GO o m DUMMYL ARRAY. . FOR..CONSTANI . AND. .VARIABLE SIORAGE . o e 00470

. waa e e mnae

C CPRSS = CABIN PRESSURE 00480
C DEL = GRID SPACING 00490
C DIMA = A DIMENSION 00500
C DIMB = B DIMENSION 00510
C DIMC = C DIMENSION 00520
e e e oo & DON = CONSTANT IN REFRACTIVE INDEX EQUATION Q0530
C DWX = ARRAY OF GRIDPOINT DEFLECTIONS FOR SECOND PANE 00540
¢ EANDF = ARRAY USED IN RECTNG 00550
C FR = PLATE STIFFNESS (D) 00560
C GNU = POISSONS RATIO 00570
C IBC = BOUNDARY CONDITION SWITCH 00580
C ICHAP = SEE CHAP T R
C 10T = DEFORMATION DATA RETRIEVAL SEQUENCE NUMBER 00600 o
C ILGD = 1s FIND DEFORMATIONS BY LARGE DEFORMATION METHOD 00610
C ILRG = 1s LARGE DEFLECTIONS WERE CALCULATED 00620
¢ IMAN = 15 FIND MAX«/MLNe SLOPES OF DEFORMED POINTS 00630
C INDX = 1» PRINT RETRIEVAL INDEX AT TOP OF PAGE =0sNO PRINT 00640
o __c 1PB = PAGE NUMBER COUNTER IN RESPRT FOR TAPE 9 _ooes0
C IPD = PAGE NUMBER COUNTER IN DEFRES 0660 T
C IPR = PAGE NUMBER COUNTER IN RESPRT 00670
C IPV = RETRIEVAL LIST PAGE NUMBER 00680
= ¢ IREL =1 REAL WINDOW ~TNCLUBE OTHER SIDE OF SYMMETEY AXTS 00690
© C IRM = PAGE NUMBER COUNTER IN RESPRT FOR RMS QUTPUT ON TAPE 6 00700
~ C IRT = LOS DATA RETRIEVAL SEQUENCE NUMBER 00710
c [SCRI="SCRATCH TAPE “UNTT 7 " FOR DEFORMATION DKTA - OO T T
C ISCR2 = SCRATCH TAPE UNIT 8 FOR LINE OF SIGHT (LOS) DATA 00730
C ISEC = 1s PRINT LOS DATA> =2, PRINT RMS DATA 00740
C T8 = TNBUT  TAPE NUNMBER 00750
C IS0 = OUTPUT TAPE NUMBER 00760
_ _ C 1S9 = SCRATCH TAPE UNIT 9 FOR LINE OF SIGHT DATA BINARY CODED 00770
C TSHR = 1s CALCULATE SHEAR DEFORMATIONS — T R ¢ 1 I 1o
C JPN = ARRAY OF GRIDPOINT COORDINATE INDEXES 00790
C LIN = RETRIEVAL LIST LINE COUNTER 00800
C LOCP = KEYS READINGS AT TOPF OF LOS PRINTED PAGE TOCP=7sNO HEAD 06810
C LP1 = INDEX ON NO. OF BOUNDARY CONDITIONS 00820
C LP2 = INDEX ON NOs OF SCALES 00830
. C LP3 " = TADEX "ON " NU e T OF "SPACES 777 7 mmmmss mome mm s s s s S S e s OBGQT T T e
c P4 = INDEX ON NOs OF PRESSURES 00850
c LP5 = INDEX ON NOs OF RAY ANGLES 00860
c LP& = INDEX ON MNO. OF GRID POINTS 00870
C LP7 = INDEX ON NOs OF PLANE ANGLES 00880
C MIBP = 1s BYPASS GENERATION OF INVERSION MATRIX FOR INTERPOLATION 00890
T T T T T N R T T T E T BY TPASS TSWITCH TEORT TAPE  BEWIND STATEMENTS TIN WINTWE T 00%00 T
C NBC = NO. OF BOUNDARY CONDITIONS 00910
C NGP = NOs OF GRID PQINTS 00920
C NP = ARRAY OF NUMBER OF BATE BTS, TN MEAN 009736



e __NOPRT = KEYS TAPES ON WHICH OQUTPUT DATA APPEARS 0090 __ .. ... _.
N ' C = Qs DEFORMATIONS ON TAPE 7s LOS ON TAPES 8 AND ¢ 00950
C = 1s ALL DATA ON SYSTEM OUTPUT TAPE 00960
C = 2, QUTPUT ONLY RMS DATA ON OUTPUT TAPE 00970
C NPAG = NO. OF PLANE ANGLES 00980
C NPAN = NO, OF PANES 00990
G NPRS = NQ« OF PRESSURES —_ e ) 01000
C NRAG = NO. OF RAY ANGLES 01010
C NRFI = NO. OF REFRACTIVE INDEXES TO BE READ IN 01020
C NSCL = NQo. OF SCALES 01030
C NSPC = NOo OoF SPACES D104&0
C O0IF = SUPPLEMENTAL ARRAY 01050
C PLNA = ARRAY OF PLANE ANGLES 01060
¢ PRES = ARRAY FOR  STORTNG TRNTERSTTCTAL " BFRESSURES ™~~~ "7~ =rgio7fo ~~~—~~— 7777
C PRSS = PRES(I} = PRESSURE ON PLATE 01080
C RAYA = ARRAY OF RAY ANGLES 01090
C RES T =TARRAY FOR STORING LOS COUTPUT 01100
C R1I = ARRAY OF REFRACTIVE INDEXES 0Ll1ll0
C RIC = REFRACTIVE INDEX COEFFICIENT 01120
¢ RAS = ARRAY USED "IN RECTNG " mmrmmm o ¥ 1 - T ¢
¢ RTV = ARRAY FOR STORING RETRIEVAL INFORMATION 01140
C SCAL = ARRAY FOR STORING GEOMETRIC SCALE FACTORS 01150
N ¢ SHAP —=TSEETCHAP 01180
o C SKAL = SCAL{I) = DIMENSIONAL SCALING FACTOR 01170
C SPAC = ARRAY FOR STORING SPACE FACTORS 01180
C SPAD = SPAC(I) = SPACE BETWEEN PLATES ~—~——~—~—— 7 T TTTTTTORIleeTT T T
C STAT = ARRAY FOR STORING MEAN AND RMS DATA 01200
C STD = ARRAY FOR STORING RMSES ' ' 01210
C THIC = PLATE THICKNESS 01220
c W = ARRAY OF GRIDPOINT DEFLECTIONS FOR FIRST PANE 01230
C WORD = ARRAY FOR TITLE 01240
' ¥ = ARRAY OF X COOGRDINATES OF GRIDPOTINTS "IN DEFORMATION "TABLE™ ~o1zZsg™ ~ ™ ==
C YONG = YOUNGS MODULUS 01260
C ) 01270
DOUBLE PRECISION AVGsAVS 01780
C 01290
COMMON DUM 01300
ol e o 1 5 3 X 0
0 EQUIVALENCE {DUM( 1}s CON) » (DUM{ 5013 XY s 01320
1 (DUM (1501} » W) s (DUM{2251})s DWX)s 01330
2 (BUMT300TYS JPNY S (DUMTEBET T " RTVY 1340
01350
0 EQUIVALENCE (CON( 13s DIMA) s (CON( 2)s DIMB)» 01360
TITICONT TRy DIMEYs T T T UEBN Y, T DEDYY T T (CONC s Yy TGRUY s T 701376 T )
2 (CON{ 6)s THIC) (CON(  7)s SPAD) > (CON{ 8)s PRSS}s 01390
3 (CON( 9)s NPAN)> .~ {(CON( 10)s ISI)» {CON( 11)» IS0} 01400

4 (CONC 12)» IBC)» {(CON{ 13)s NGP)> {(CONC 14)s LP7)» 01410



RO - S0 I e 1 VI Sy - S SOOI o4 = . {CON(_163s LQCPYs ... MCONL 170 _ IPDYs 01420 . . .. . ..

6 (CON{ 18)s IPR)> (CONC 19)s CHAP) (CON(20)» ISCR1}» 01430
7 (CON{ 21}sI5CR2)> (CON({ 22)s SKAL) (CON( 23)s ISEC)> 01440
8 (CON( 24)s NPAG)> (CON( 25)s YONG)» (CON( 26)s ILRG)> 01450
9 (CON( 27)» IREL)» (CON( 28)» LP5)> (CON{ 29)s CPRSS) 01460
C 01470
e o O EQUIVALENCE  p  (CONC 3105 SCAL) (CONC 41)s SPAC). 01480 .
1 (CON( 51)s PRES)» (CON{ 61)» PLNA) > (CON( 71)» RAYA) 01490
2 (CONL 81)s PAIA)> (CONC 91}, THEA) (CON(101)s  RI)> 01500
3 (CON(111)s RES)s (CON(291}s STAT) (CON(351)s OIF)> 01510
4 (CONC 30)» IRM)» (OIF( 1I)s IDXJ» 01520
5 (OIF( 2)s IDY)> (QOIFC 3)s  X1)» (OIF( 4)s Y1) 01530
C 01540
0 EQUTVALENCE TOUSTATUTIV S RMPY (STATC 8y s TAVG)> — 0I%s0 7
1 (STAT(25)s AVS)s (STAT(41)» AMN)» (STAT(49)s STD) 01560
C . 01570
0 EQUIVALENCE (RTVO 1> JTIVs (RTVC 51Y» RTZ27> 01580
1 (RTV( 101)s RT3)» (RTV( 151)» RT4)» (RTV( 201}s RT5)> 01590
2 (RTV( 25135 RTG)> (RTV( 30135 JT7)> (RTV{ 351)s RT8)> 01600
- 3 RTVUE0TYs RTGYs (RIVU 517507107 (RTVU B0TI)sRTITF 01610
C 01620
EQUIVALENCE  (PLNASBETA) s (RAYAsPSIA)» (OIF(11}>N2)s(0IF(12)sMIBP) 01630
o C 01840
= 0 DIMENSION CON(  500)» X{(21:33) W(21+33)> 01650
= 1 DWX(21s33)> . ScAL! 8)s SPACI 8)» PRESI 8) 01660
T 2 PLNAT 87 s RAYAL 8y, TRICTTTYS CJPNUTTBOODY s KODUTTTTBY. T olevo T T
3 RES{ 180)s NMP{ 8): AVGI 8)s AVSI 8)s  AMNI( 8) o 01680
4 STDI 8) s BETA( 8)» PSIAL 8) s PAIAI 8)s THEA 8)s 01690
5 ZSEXTO 81, RITVI500), WORD(15) = 01700
C 01710
DATA TRAP/4HTRAP/s ELIP/&HELIP/»s RECT/4HRECT/ 01720
TTTTTTUTDATA T HING7ZEHHTNG7 s CLMP7EHCTMP7 s BOTHZ74HBOTH/» STAR/SH®¥#*%%/ ~ — 701730~
C ~ 01740
Cmms== THIS SECTION INITIALIZES INDEXES, 01750
C 01760
CALL CLOCK (TIME) 01770
WRITE (6+600) TIME 01780
- TTTTTTBOUT T FORMAT TIHOY ZSHWINTWO T TIME ST T T T TSROy T T T T T T wTe0 T ¢ 0 T
ISI = 5 01800
1S0 = 6 01810
TSCRI="7 , 0T820
ISCR2 = 8 01830
IDT = 0 01840
e o o e e S i e i i i e s mem e e (T e men =
IRM = 0 01860
LIN=0 01870

IPD = 0 018380



SO & 1d » S A — e e e e e e 2 Q1890 I
IPV = 0 01900
IPB=0 01910
. MRT=0 01920
DO 90 1=1s500 01930
90 RTV{I) = 0,0 01940

e e+ e 200 NGP = O — e e e e 01950 I
X1=0e 01960
Y1=Oa 01970
REAND{1S1s499) TRT:(WORDI(I)sI=1s15} 01980
499 FORMAT(I5s15A5) 01990
NBC = 1 02000

IBC = 0 N e _ . L 02010 L

. CHAP = 0.0 T 02020 T

C 02030
C===== READ IN PARAMETER DATA. 02040
¢ 02050
READ (ISI+500) SHAPs> BONCs AA» BBs CC, THIC, YONGs GNUs DEL 02060
500 FORMAT (1XsA4s1XsA4s7EL10.0) . 02070

IF TAA.EQ. 0.0) GO TO 1000 T o h 02080 Tttt
IF(({THICsEQuQe ! oORo {YONGsEQeDus) s ORa (DELsEQ:De)) GO TO 902 02090
IF {BONC 3EQs HING) IBC = 1 02100
- IF TEBONC +EQ. CLMP) 1BT =772 52110
o IF (BONC <EQs BOTH) IBC = 1 02120
’ IF (BONC &EQs BOTH) NBC = 2 . _— N 3 02130

! IF {IBC .EQ. 0) GO TO 900 E T 02140 T
IF {SHAP «EQe¢ ELIP} CHAP = 1&0 02150
IF {SHAP .EQs RECT) CHAP = 2.0 02160
TE {3HAP .EQW "TRAPY CTHAP ="3%0 02170
IF (CHAP sEQes 0.0) GO TO 901 02180
0 READ (1SI1s501) NPANs NSCLs NSPC» NPRSsNOPRT IMANs TLGD» 02190

1 TRELC, WNBETS NPST: NPATY NTHES NSERS CPRSS™ 77 J R ¢ 7 ¢ 1o H
501 FORMAT (4155 5X3915sE10s0) : 02210
TF{NPAN.EQ,1) CPRSS=0C. 02220
L READ (18135027 (SCAL(IYs 1=1sNSCL) 02230
IF (NPAN &LTs 2) GO TO 102 02240
READ (ISI+502) (SPAC(I}» I=1sNSPC} ~ 02250

o B - ¥ - =@ = ¥ S B =¥ 1 1 2 e o -7 Y ¢
102 READ (ISI»502! (PRES(I)s I=1s:NPRS} 02270
READ (ISI»502} (BETA(I)» I=1sNBET) 02280
READ (151s802) (PSIA(ITs I=1sNP3TY 02290
READ (ISI1.,502) (PAIA(I)s I=1sNPAI} 02300
o READ (18515502) (THEA(IY)s I=15NTHE) 02310

i o READ TISI580% ) TZ8exXT I}y IsioNsExy ™"~~~ »7 77 7mwresmen o meees "023z0 TC T T
NRFI = 2%¥NPAN + 1 02330
READ (IS1,502) (RI(I)sI=1sNRFI} 02340
FR= (YONGH*(THIC#¥3)1/(12+0%(150={GNU¥¥277) 02350



e o o oo e e = e e <L El MR T NE 0.0 - GO-TO-103 PO 0 -2 12T 0 SRR
IF (NOPRT sEQo0) REWIND ISCR1 02370
IF (NOPRT+EQs0) REWIND ISCR2 02380
IF (NOPRT<EQsQ} REWIND IS59 02390
IF (NOPRTsEQ.0) MRT=1 02400
C 02410
e o Gm==== MAIN DO=LOOP ON NUMBER OF BOUNDARY CONDITIONS. . . . . ... .02%20 _ ..
02430
103 DO 126 LP1=1sNBC 02440
IF (LPL oEQa 2) IBC=2 02450
DO 126 LP2=1sNSCL 02460
MIBP=0 02470
SKAL = SCAL{(LP2) R R 02480
TF{SKAL-EQ.0.7 GO TQ 903 — 7 N o -1 A
. DIMA = AA%SCALI{LP2) 02500
DIMB = BB*SCAL(LP2) 02510
DIMC = CC*SCAL(LP2) 02520
ICHAP = CHAP 02530
_ DO 104 1S = 3s33 02540
DO 104 JS = 1s21 T T TTTROZeE0 T T T
X{1SsJS) = 1.E-6 02560
W(ISsJS) = 0.0 02570
= 04 TBWXTTSsJ5T = 040 07580
(B c 02590
w C===== SELECT PLANFORM TO BE SOLVEDs 02600
C - T mm———— Tt e ) 02810 T
GO TO (1065108+110)» ICHAP 02620
106  CALL ELIPSE 02630
GO 70 112 02640
108  CALL RECTNG 02650
IF(ISHR.EQs1) CALL SHRDEF 02660
GO T T s e e 0 22 ¢ M
110  CALL TRPZOD 02680
112 IF(ICHAPWEQ.3) GO TO 202 02690
TF((DIMA/2s)eGTe (32s%DELY) GO 10 1060 02691
IFIIDIMB/24)GTa {20 %DELY) GO TO 10653 02692
202 IF{(NSPCsEQs0) SPAC{1)=STAR 02693
Tm———— T TS B B O ) TG R 7 e e e S S e e e I ST TSmO v g T o
DO 126 LP3=1sNSPC 02710
SPAD = SPAC(LP3) 02720
113 B0 128 PG = T NPRS U7 730
LP5 = LP4 02740
o ] ILRG = 0 02750
T THIRT TETIRT R L T TR IS ¢ TIT TmAnmmmm mommmmmm mommmmoe v 02760 """ T T
PRSS = PRES(LP%) 02770
IF({ICHAPNE-3)40ORa (N2.NEa13Y) GO TO 111 02780
BO 799 K=1s21 02790
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DO_799 L=1233

02800

LR B 18 IR e Lh LCAIE LALLM S L KR AT W W WL T ARSTYSAe easie Mas e mia m AR AL L WASATS G eTmer = e -

W{KsLY=W{KsL)%(CPRSS=PRSSY 02810
799 DWX{KsL)=DWX(KsL}*PRSS 02820
C CALCULATE REFRACTIVE INDEXES FOR PRESSURE USED, 02830
711 DON = ((2e926E~437/ (10 + [(3.66BE=33%(2140)))/14a7 02840
RIC = 1«0 + DON*#ABS(PRSS) 02850
e IF (NPAN oEQs 1) RIC1) = RIC 02860
IF TNPAN SEQ. 2V RI(1Y = 1.0 + DON*¥ABS(CPRSS) 02870
IF {NPAN +EQs 2} RI(3) = RIC 02880
WRITE(IS0>1050) IPR-IPB 02890
WRITE(ISO»123) (PRES(I)sI=1sNPRS}sCPRSS 02900
WRITE(ISO»121) (RI(I}sI=1sNRFI}) 02910
123 FORMAT(1H » 21HPRESSURE LEVELS ARE 6E15.4) . _.._.02920_ o
121 FORMAT(1H » 23HREFRACTIVE INDICES ARE E1648) 02930
IDT = IDT 4 1 02940
CALL DEFRES (IRTs NOPRT) 02950
CALL RIVLST (IRTs LIN» IPV) 02960
IF (IMAN <EQe 0} GO TO 114 02970
N _ CALL MAXMIN {TRTY L . . pp9BO
114 1F [ILGD «EQs 0) GO 10 116 02990
CALL LRGDEF 03000
ILRG = 1 03010
. CALL DEFRES (IRTs NOPRT) 03020
R C 03030
L C===== PERFORM RAY TRACE ON DEFLECTED SHAPE FOUND ABOVE. 03040
C o T o B 1Yo - To J
116 DO 125 LQL = 1sNSEX 03060
DO 125 LQ2 = 1s» NBET 03070
DO 135 LG3 = 1» NPST 03080
DO 125 LQ4 = 1» NPAI 03090
DO 125 LF6 = 1sNTHE 03100
pOTTIE 1=148 T T e o B 7 1 ¢
NMP(I} = O 03120
AVG(I) = 0,0 03130
AVSTT] = 0,0 03140
AMN(TIY = 040 03150
118 STD(I) = 040 . 03160
o ¥ T ¢ 1 3 i 4 I
DO 120 I=1s180 03180
120 RES{IY = 0,0 03190
DO 124 LFP7 = 1sNGP 03200
K1 = JPN{(LP7) 03210
e CALL PACMRD (KL K2 2 e e e 03220 . .
XS = X{K1sK2) 03230
EJ=K1~1 03240
YS=DEL*EJ 03250
Z8 = 0.0 03780
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I1X=XQ0 03280
XU=1X . 03290
RE=X0Q-~XU 03300
IF{RE.NE-O.) GO TO 124 03310
YQQ=YS/ (24 *DEL) 03320
1Y=YQQ 03330
T T T T T T T N R YT T T T T - 0 ) 10740 I
RE=YQQ=YV 03350
IF(REsNEsOs) GO TO 124 03360
7SEX = ZSEXT(LQL) 03370
PLANA = BETA(LQ2) 03380
RAYAN = PSIA(LQ3} N L _ 03390
PATAN = PATATLQA) | 03400
THEAN = THEA(LP&) 03410
CALL RAYTWO (XS» YS» ZSs PLANAs RAYANs PAIAN. THEANs ZSEX) 03420
122 CONTINUE 03430
C 03440
C THIS SECTION PRINTS THE RAY TRACE DATA AND STORES THE COMPONENT 03450
o C TOATA TIN MENRES TNEEDED TO CALCULATE "THE MEAN AND RMSs — 703460
C 03470
ISEC = 1 03480
Ay CALL MENRMS 03490
& - CALL RESTWO (IRT»> NOPRT) 03500
a 124  CONTINUE 03510
T T T T T T 0F5Z0 T T
C THIS SECTION CALCULATES THE MEAN AND RMS AND THEN PRINTS THEM 03530
C 03540
IoEC =2 05550
CALL MENRMS 03560
CALL RESTWO (IRT» NOPRT) 03570
T 7 L1 1 177 - {1
TF((ICHAP+NE«3)4ORs (NZ.NEs1})} GO TO 126 03590
DO 199 K=1s21 03600
DO 199 L=1533 03601
W(K>L)=W(K>L)/(CPRSS~PRSS} 03610
196 DWX{KsL)=DWX(KsL)/PRSS 03620
T B 1 - of o 11 11 1 13- 0
GO TO 100 03640
C 03650
¢ THTS SECTTION PRINTS THE ERROR COMMENTSS 03660
C 03670
900 WRITE (150,950) BONC 03680
T T e e S T G U FORMA T T AT 1HO 33 THTHE TBOUNDARY CONUITION WORD "USED™WAS YA¥, T T TTTT 03690 7T T T T
1 25H WHICH IS NOT ACCEPTABLE.) 03700
GO TO 2000 . 03710

501 WRTTE (186,951 71 SHAP 03720


http:IF((ICHAP.NE.3)OR4(N2.NE.1l
http:IF(RE.NE.Oo

——— [P [ v ———— S K AR WAL AR ST W YT SRR T b e A e v v w wasen e s

951 0 FORMAT (1H1/1HO/1HO0,28HTHE PLANEFORM WORD USED WAS sA4s 03730
1

ZEH WHICH 15 NOT ACCEPTABLES) 03740 7T
GO To 2000 03750
902 WRITE (1502952} 03760
G52 0 FORMAT (1HOs&43HIHE THICKNESSs YOUNGS MODULUSs OR THE GRID o 03770
1 19HINCREMENT ARE ZERQe) 03780
B0 TO 2000 . - e 203790
5013 WRITE (I1S0,953) LP2 TTT03800
953 FORMAT (1HOs 6HSCALE(s11s10H) IS ZERO} 03810
GO TO 2000 03820
1000 LIN = LIN + 100 03830
CALL RTVLST (IRTs LIN» IBV) 03840
IF(NOPRTEQs1) GO TO 1010 - e 03BBO
WRITE (1S0,10501 IPRsIPB ’ 03860
1050 0 FORMAT (1H1/1HOs9HTHERE ARE+15:27H PAGES OF RAY TRACE OUTPUT 03870
‘1 30HON THE MIGCROFILM TAPE (TAPE 8}/ 03880
2 THOs9HTHERE ARE»I15:27H PAGES OF RAY TRACE OUTPUT » 03890
1 30HON THE RETRIEVAL TAPE (TAPE 913} , 03900
_ N INX = 999 _ 03910
TTTEALU PAGE TIPB, LINs 159, INXY T T 03920 o T
GO TC 1020 03930
1010 WRITE (IS0+1051) IPR 03940
- 1081 0  FORMAT (IHI71HOsOHTHERE ARES15°27HPAGES OF RAY TRACE OUTPUT 03950
= 1 30HON THE SYSQUTPUT TAPE (TAPE 6)) 03960
1020 WRITE (IS051052) ) o o » 03970
1052 FORMAT (1HO/THO 30X LOH¥¥F¥E THE PROBLEM YOU GAVE ME 10 DO WAS » 03980 i T
1 20HDONE CORRECTLY #s%%¥*) 03990
CALL CLOCK (TIME) 04000
WRITE (6-9099) TIME - 0a010
9099 FORMAT (1HO»25HEND WINDEF TIME = s FlOe4) 04020
- 1060 WRITE(4£59098) IRT 04021
G098 FORMAT TTHT S 3 8HTHE PROBLEN DESTENATED RETRIVAL "NUMBERS I & 58H HAS 17" ™ og0o22 "~~~ 7~
15 AA DIMENSION GREATER THAN THE PROGRAM CAN HANDLE.! 04023
1065 WRITE(659097) IRT 04024
5097 FORMAT(LHLs38HITHE PROBLEM DESIGNATED RETRIVAL NUMBER>14s58H HAS IT 04025
1S BB DIMENSION GREATER THAN THE PROGRAM CAN HANDLEs) 04026
GO0 TOQ 100 . ) 04027
TTEORY 5TOP Y 0 T ¢ 1 1o R
END 04040
SIRFTC MS23G1 04050
CELIPSE 04060
SUBROUTINE ELIPSE 04070
04080

TTHI{S SUBROUTINE GENE 04090

04110

C
C AN ELLIPSE 04100
C
C

A = ELLIPSE MAJOR SEMI AXIS . 04120



s mermeees w2 e et ceeemree et oa G oo B et Bl IPSE MINORLSEMI CAX IS o @ e et e o e e e < DAL3O e e e
C C = ELLIPTIC FOCAL DISTANCE 04140
C DWX = DEFLECTION AT POINT 1»J OF SECOND PANE 04150
C ET = FLLIPTIC COORDINATE 04160
C ETX = PARTIAL OF ET WRT X 04170
C ETY - = PARTIAL OF ET WRT Y 04180
et = ROW INDEX L i O 12 11« N
C = COLUM INDEX 04200
C K = GRIDPOINT COUNTER 04210
C NGP = NUMBER OF GRID POINTS 04220
C W = DEFLECTION AT POINT IsJ OF FIRST PANE 04230
C Wl = CONSTANT IN DEFLECTION EQUATION 04240
C Wo = CONSTANT IN DEFLECTION EQUATION Q4250
C WEP = PARTIAL OF W WRT ET 04260
¢ WZP = PARTIAL OF W WRT ZI 04270
C X = X COORDINATE ARRAY 04280
C XLiM = X VALUE AT ELLIPTIC BOUNDARY ALONG ANY ABSISSA 04290
C V71 = ELLIPTIC COORDINATE 04300
C ZIX = PARTIAL OF ZI WRT X 04310
- R ol TUIYTTETPARTTAL COF AT WRT Y T T T T o TR OTTTHYAZ0 T -
C. ALL OTHER LEFT HAND SIDE VALUES ARE TEMPORARIES 04330
G 04340
" COMMON DUM 04350
5 C 04360
T~ 0 EQUIVALENCE {DUM ¢ 1)s CONY» (DUM( 501)>» XY 04370
il T TBUMTIB0TY s Wi T ADUMTZ2B 1T DWRYT S 04380 T T T
2 {DUM(3001)s JPN)> (DUM(3501)» RTV) 04390
C 04400
0 EQUIVALENCE (CONT " 17s DIMATYS [CONT 27 DIMBY » 04&10
1 (CON{ 33> DIMC)» {(CON{ 4)» DEL)>s (CON{ 5)s GNU)» 04420
2 (CON{ 6)s THICY» {CON{ 7)s SPAD)>» (CONUt 8)s PRSS)>» 04430
FCEONTTTgY s NPANTS (CONT™L0Y, ISy 7777 PTCONT Iy 7180y ™™ "TT Ry e
4 {(CON( 123)s IBC)s {CON( 13}s NGP)» (CON( 14)s LP7)s 04450
5 (CON( 153> FRY » (CON{ 16)s LOCP!)> {CON( 17)s IPD}>» 04460
5 (CONU 187, TPRYSs {CON{ 19}, CRAP} (CONT(207» ISCRIVS 04470
7 (CON{ 21}-ISCR2)> {CON( 22)s SKAL)>» {CON{ 23)5s ISEC)> 04480
8 (CON( 24)s NPAG)» {CON{ 25)s YONG)>» {CON{ 26)s ILGD)> 04490
e e T T CON U2y TTRECY s TTICON T2y TTLPEY s T T T T TCONTT 29y TCPRESY T 04B5ggTT T T T T
C 04510
0 EQUIVALENCE {(CON( 31)s SCAL)>» {CON( 41)s SPAC): 04520
T (CONT S1)s PRES)» (CONTC 81)s PLNAY» (CONT 717 RAYAY s 04530
2 (CON( 81)s PAIA)» (CON( 91)s THEA)» (CON(101) s RI}» 04540
3 (CON(111)s RES)» (CON(301)s STAT)>» {CON(351)s OIF)> 04550
T T T TGN RO S EANDE Y T TCONTES LY, RISy T T T T T T Tt 04807 T T T T
C 04570
0 DIMENSION CON{ 500}, X(21933) s W(21:33}» 04580
T DWX{Z1+337 s JPNT 8001 RIV( 500) 0L590



e e e e e e e e e e e e e e ot ot e e g F @O0
A = DIMA/2.,0 0&610
B = DIMB/240 04620
C : 04630
C===== INITIALIZE INDEXES. 04640
C 04650
e 1F AA 4GTe B) GO TO 201 L ouee0
™ = B 04670
B = A 04680
A = TM 04690
201 C = SQRT(A¥A - B¥*B) 04700
ALIM = A 04710
1 =0 _ . 04720
J =0 - B T T ToTTTTTTTTTTGRY 6 T
K =0 04740
X{1s1) = 0,0 04750
GO TO (1004104} s IBC 04760
C 04770
Cuoz=== THIS SECTION CALCULATES THE GRIDPOINT DEFORMATIONS FOR AN ELLIPSE 04780
C WITH STMPLY SUPPORTED EDGES. 04790
C 04800
C CALCULATE CONSTANTS 04810
— C 04820
5 100 IF {A .EQs B) GO TO 102 04830
-, X(1s1) = A _ 04840
Z17="1.0 o T o 04850 T
ET = 1.0 04860
XC = X{1-1) 04870
YC = 0. 04880
CALL ELIPIT (C» XC»s YC» 21 ETs FZP» FEPs GZPs GEP» DET) 04890
AlO = Z1 04900
TTAZ0 = 2.0%21 T o N o F N
ALQ = 4,0%Z] 04920
CA20 = COSH(A20} 04930
CA40 = COoH(A40} 04940
CA2S = (COSHUAZ20) )*x*2 04950
SA2S = (SINH(A20) ) %%2 04960
T o SAZQ = (STNHTAZOY ) #¥4 o N T
WO = (C#%4)/{12,0#12840%CA2S*CALO*FR) 04980
OMNU = (1.0 — GNU} 04990
W1 = +(8.0% (OMNUY¥ (3 0%CA25~2.0) #SAZ2QT/(2.0%CA25~(OMNU}*SA2S) 05000
X(1s1) = 040 05010
o c CALCULATE GRIDPOINT DEFORMATIONS., 05020
204 1 = [+1° 7 T N o1 (ol T
101 J = J+l 05040
K = K+1 05050
Kl = 1 05060




<= S SRR, 11537 NN
CALL PACWRD (K1sK2s1) 05080
JPNI{K) = K1 05090
71 = 1.0 05100
ET = 1.0 05110
XC = X{IsJ) 05120
U -0 13 et R - e e e e o - e 05130
YC=DEL*EJ : 05140
CALL ELIPIT (C» XC» YC» Z1s ET» FIP» FEP:» GZPs GEPs DET) 05150
212 = 240%71 05160
ZI4 = 4oO%Z1 05170
ET2 = 260%ET 05180
ET4 = 4,0%ET 05190
TEL = (3¢0%CA20%CALQ = 4o0%CA40%COSH(ZI2) + CA20%COSH(ZI4)) 05200
TE2 = {3.0%CA20%CA40 — 4o0%CA40% COS(ET2) + CA20% COS(ET4)) 05210
TE3 = (COSH(ZI2) ~ CA20) 05220
TE4 = (CA20 ~ COS(ET2)] 05230
WiIsJ) = WOR{TEL*TE2 -~ W1%TE3#TEs4} 05240
TF(NPANGEQs2) DWX(IsJ)=W{IsJ) ) L - 05250
O WIp ™ = WOR(TE2X (—BoORCALOKSINHIZIZ2ZT + L4aO%CA20%SINH{ZT4)) 68280
1 “WIHTE4# (2, 0%SINH(ZIZ) ) 05270
0 WEP = WOX(TEL%(+8.0%CA4D% SIN(ET2) = 430%CA20% SIN(ET4}) 05280
o i CWIFTEBF (7. 0% STNTETZT T 05250
::? ZIX =-GEP/DET 05300
ETX = GZP/DET 05310
Z1¥ = FEP/DET - . T T “oe320 T T
ETY = FZP/DET 05330
X{TsJ+1) = X(IsJ} + DEL 05340
IF (X(IsJ%17 WLE. XLIMY GO TO 101 05350
X{IsJ+1) = 0.0 05360
J =0 05370
““““ XU+ I¥Iy =70, 07 Y 31 710
EJ=1 05390
DWY=DEL*EJ 05400
TFTDWY 6T BT GO TG 80U 05410
XLIM = A%SQRT (1.0 = {(DWY**2/(B*BY) ) 05420
IF (DWY +LE. B) GO TO 203 05430
“" ) ¢ I 010 e ¢ 1721 ¢ M
C 05450
Cez=== THIS SECTION SOLVES THE SIMPLY SUPPORTED EDGE WHEN A = B (CIRCLE) 05460
C 08470
102 TELl = 1.0/(64,0%FR) 05480
e TER = 1 (5.04GNUY/ (18 0GNU ) S (ARA) 05490
i"="0 o 54T T I
J =0 05510
X{191) 0.0 05520

XLIM = A , 05550



e e s e e B L B IR . e e e o e e = e e o e DD IHD
103 J = J+1 05550
K = K+l 05560
Ki = I 05570
K2 = J 05580
CALL PACWRD (K1:K251% 05590
e PNUKD =KL o e 08600
X2 = X{IsJyxX(1sJ) 05610
EJ=1~1 05620
Y2=DEL*DELXEJ*EJ 05630
| TE3 = (A%A — X2 -Y2) 05640
TE4= (TE2 =~ X2 = Y2) 05650
WilsJ) = TEI#TE3*TE4 05660
TETNPANSEQe2) DWX(IsJI=W{T Iy~~~ 7 rmrmmmmn e gsete o
X(IsJ+1) = X(IsJ) + DEL 05680
EJ=1 05690
DWY=DEL*EJ 05700
IF {X{I»J+1) «LEs XLIM) GO TO 103 05710
S _XfIagtl) = 040 e e e o et e e e o e DD BB
J =0 05730
X{I+1sJ+1) = 0.0 05740
EJ=1 05750
DWY=DEL¥*EJ 05760
= IF (DWY «GT. B} GO TO 800 05770
= XLIM = A*SQRT (le0 = (DWY%2/(B*B)) ) 05780
IF (DWY sTE. B) GO TO 205 T ) 5790 T
GO TO 800 05800
C 05810
Ces=== THIS SECTION CALCULATES THE GRIDPOINT DEFORMATIONS FOR AN 05820
C ELLIPSE WITH CLAMPED EDGES. 05830
A C 05840
o 104 TEM = (25,07 TR¥E¥EYY ¥ (34 0/ TE™F Yy + 16, 07 TARERRB®EYyY  ~~— ~ 7 7053850 777
WO = 140/ (FR*TEM) 05860
207 1 = T+1 05870
105 J = J+1 05880 ‘
K o= K+l 05890
Ki = 1 05900
- 0 S L
CALL PACWRD (K1:K251) 05920
JPN(K) = K1 05930
EJ=I~1 05940
DWY=DEL*EJ 05950
) TEM = (140 = (X(IsJ}*¥X(T1sJ)/(A%A)) ~ {DWY*DWY/(B#*B) ) ) 05960
B N O PO SO 1o F N T N ¢ - O T
IF(NPANSEQe2) DWX(IsJ)=W(TsJ) 05980
X(IsJ+1) = X{IsJ) + DEL 05990
IF (X{T,J¥17 .LE. XLIM) GO 10 105 06000
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06Q10..

J =0 06020
X{I+1sJ4+1) = Qa0 06030
EJ=1 06040
DWY=DEL®EJ 06050
IF (DWY «GTe« BY GO TO 800 06060
e e o o e REIM = ARSQRT (1.0 = . (DWYsx2/7(B*B)}) e e o BE0T0 e
IF (DHY JLEs BY GO TOQ 207 06080
300 NGP = K : 06090
RETURN 06100
END 06110
SIBFTC MS23G2 06120
CELIPIT ) . L 06130 R
SUBROUTINE ELIPIT (€2 Xs Yo XIs FET2 FXPs FEPs» GXP» GEPs DET) 06140
C 06150
C THIS SUBROUTINE DETERMINS THE ELLIPTIC COORDINATES XI AND ETs 06160
C CORRESPONDING TO THE CARTESTIAN COORDINATES X AND Y. 06170
g / 06180
C IngﬂlION IS BRY THE NEngﬁzgﬂﬂﬁﬁgﬁ“ﬁglﬁgg_gﬁ_SUCCE§§}VE APPROX., 06190
C 06200
C C = ELLIPTIC FOCAL DISTANCE 06210
C DET = DETERMINENT 06220
- C BT = E£1 COORDINATE VALUE TN ELTTPTICAL SYSTEM 062730
2 C FEP = PARTIAL OF FIO WRT ET 06240
C FIO = FUNCTION F 06250
A C FXP = PARTIAU OF FIO WRT XI - o - TToe2en T T T T
C GEP = PARTIAL OF GIO WRT ET . 06270
C GIO = FUNCTION G 06280
C GRP = PARTTAL OF GIU WRT X1 08290
C IDON = 1 INDICATES ITERATION IS COMPLETE 06300
C X = X COORDINATE VALUE IN RETANGULAR SYSTEM 06310
o C X1 =TT ESORD ITNATE VACUE TN  ECLIPTICAL "SYSTEM 7T T T T g3 T T T T T
C Y = Y COORDINATE VALUE IN RETANGULAR SYSTEM 06330
C ALL OTHER LEFT HAND VALUES ARE TEMPORARIES 06340
T 06350
IDON = 0 06360
100 IF (Y oNEe 040} GO TO 103 06370
o e = - G T S ol I €6 1 0 40 0 7% - 1.4 R
XI1 = 040 06390
ET1 = ACOS(X/C) 06400
GO TO 108 06410
101 X1 = 1,0 06420
BT = 060 06430
T TTTTTTTTYG, FIG = X = E¥coSH Xy ¥Eos(gry " 7o o e mre e e o o o6&4n - T T T
FXP = w- CHSINHIXI)*#COS(ET) 06450
XI1 = XI -~ FIO/FXP 06460
ETL = ET 08470



e LB (CABSIXTY = XI)) oLEe 0.0000001) GO TO 108 . _. . osa80 L L.
XTI = XI1 06490
GO TO 102 06500
103 IF (X +NE« 0s0) GO TO 105 06510
ET = 90.,0%0.,017453292519 06520
XI = 0.0 06530
04 GLO . m Y = CESINHIXI RS INCET L PEBED
GXP = =~ CHCOSH(XTY#SIN(ET) 06550
XI1 = XI = GIO/GXP 06560
ET] = ET 06570
IF ((ABS(XI1 = XIJ) oLEs 0.0000001) GO TO 108 06580
X1 = XI1 06590
GO To 104 o O 1 X 1 I N
105 FIQ = X = C*COSH(X1)*COS(ET) 06610
GIO = Y — CH*SINH(XT)#SIN(ET] 06620
106  FXP.= ~ CHSINHIXI)*COS(ET] 06630
FEP = + CH¥COSHI{XII*SIN(ET) 06640
GXP = = CHCOSH(XI)#SIN(ETS \ 06650
— GEP = = CHSTNH(XII®COS(ETY L e 0BBBO
DET = (FXP*GEP = FEP%GXP) 06670
IF (IDON .EQs 1) GO TO 800 06680
XI1 = XI — (130/DETi*(GERP*FIO — FEP*GIO) 06690
- ET1 = ET + (1s0/DETI*(GXP#*FI0 — FXP¥*GIO) 06700
‘i IF ({ABS(XI1 — XI}} oLE. 0.0000001) GO TO 107 06710
o H XI = XI1 06720
- ET = ET1 - ) e . T TR
GO TO 105 06740
107 IF ((ABS(ETL - ETY) oLEs 0.0000001) GO TO 108 06750
XIT="X11 L)
ET = ET1 06770
GO T0 105 _ 06780
108 XT = XT1 T T Y ¢ T3 4T A
ET = ET1 06800
IDON =1 06810
GO TO 105 06820
800  RETURN 06830
END 06840
8= Y = o Y 153 ¥ e o 12 - 31+ R
CRECTAG 06860
C 06870
SUBROUTINE RECTNG EEED)
C 06890
e THIS SUBROUTINE GENERATES THE TABLE OF GRIDPOINT DEFORMATIONS 06900
TTETTTTTT FOR A RECTANGULAR TPLATE WITH DIMENSIONS A BY "B AND RIGIDITY D &~ 77 06910~ ~ & 77777
C 06920
C A = PLATE LENGTH 06930
C ALPHAM = DEFLECTION COEFFICIENT 08940



e e C ALPHAN. 2. DEELECTION COFEFICTENT o e e ot e oo e 2 DBIBO
C ASPECT = SQUARE OF ASPECT RATIO 06960
C B = PLATE WIDTH 06970
C BETAM = MOMENT COEFFICIENT 06980
C BETAN = MOMENT COEFFICIENT 06990
C D = PLATE STIFFNESS 07000
e e e G DWX = DEFLECTION AT POINT I-J OF SECOND PANE e e e QT0XO
C DWXMOE = SLOPE IN X DIRECTION FOR MOMENTS APPLLIED ALONG ONE EDGE 07020
C DWXMOF = SLOPE IN X DIRECTION FOR MOMENTS APPLIED ALONG OTHER EDGE 07030
C DWXSIM = SLOPE IN X DIRECTION FOR SIMPLY SUPPORTED EDGE 07040
C DWYMOE = SLCPE IN Y DIRECTION FOR MOMENTS APPLIED ALONG ONE EDGE 07050
C DWYMOF = SLOPE IN Y DIRECTION FOR MOMENTS APPLIED ALONG OTHER EDGE 07060
€ DWYSIM = SLOPE IN Y DIRECTION FOR SIMPLY SUPPORTED EPGE 907070
C EM = COUNT ON NUMBER OF TERMS 07080
C EN = COUNT ON NUMBER OF TERMS 07090
C I = ROW INDEX 07100
C TBC = BOUNDARY CONDITION SWITCH 07110
C ILIM = NUMBER OF EQUATIONS USED TO DETERMINE REDUNDANT MOMENTS 07120
C J = COLUMN INDEX I 07130
C K = GRIDPOINT COUNTER 07140 o
C MN = NUMBER OF SIMULTANEQUS EQUATIONS 07150
C MOMENT = COEFFICIENTS OF LHS OF EQUATIONS 07160
s C NGP = NUMBER OF GRIDPOINTS 07I70
3 C NM = COLUMNS IN RHS OF EQUATIONS 07180
L C RHS = RHS OF SET OF SIMULTANEOUS EQUATIONS 07190
C W TEDEFLECTION AT P INT TSI OF FIRST PANE —— ~— T TTToTZoo T T
C WMOE = DEFLECTION FOR MOMENTS APPLIED ALONG ONE EDGE 07210
C WMOF = DEFLECTION FOR MOMENTS APPLIED ALONG OTHER EDGE 07220
C WSTM STDEFLECTTON  FOR ™ STMPLY "SUPPURTED EDGE 07230
C X = X COORDINATE ARRAY 07240
C 07250
— COMMON UM e ¢ 427 Yo I
C 07270
DOUBLE PRECISION RHSsEANDF s MOMENT 07280
o 07290
0 EQUIVALENCE (DUM{ 1)s CONJ» (DUM{ 5019 X)s 07300
1 (DUM (1501} Wy s (DUM(2251)s DWX) s 07310
- T2 T T T T T UM AT 0T T Y T IPNT Y T T T TDUM R BUT T RTINS T 0320 7 T T T
3 (DUM(4001}sMOMENT) 07330
‘e 07340
0 EQUIVALENCE (CON{ 1)s DIMAY S (CONT 27 DIMEY s 07350
1 (CONC 3)s DIMC)o» (CON( 4Yys DEL}» {(CONC 531s GNUYs 07360
. 2 (CON( 6)s THIC)>» (CON( 7}» SPAD)s (CON{ 8)s PRSS)» 07370
T TTTTTRTUEON T Y)Y TRPANT T T TESRTTTIOY y IS T YT T T ICON T YTy, T80y, T T 073800 T T
4 (CONU 123+ IBCH» (CONC 13)s NGP})o» (CON( 24)s LP7)o» 07390
5 (CON( 15)>» FRY » (CON( 16)s LOCP})» (CON( 173» IPD)> 07400
6 (CONU 18Ys 1IPR): (CON{ 197 CHAPY > (CONT207: ISCRITS 07410



e 7 {CON{ 21)51SCR2)» . (CONC 22)s SKALYs _~  (CON( 23)s ISEC)> 07420 o
- 8 (CONT 24> NPAG)» (CONT "25Y, YONG) » (CONT 26y, ILGD) » 07430
9 (CON( 27)s IREL)Ss [CONC 28)s LPB)s (CON( 29)s CPRSS) 07440
C Q7450
0 EQUIVALENCE (CON( 31)s SCAL}» (CONT &17s SPAC)Y 07460
1 (CON( 5135 PRES)s (CON( 61)s PLNA) {CON( 71)s RAYA) s 07470
e .2 lCON{ 81)> PAIAY> _(CON( 91)» THEA}, (CON{101)>  RIJ> 07480 .
3 (CON{111}» RES)> (CON(30L}s STATY)» (CON(351)s OIF)> 07490
4 (CON(401)s RHS} 07500
C 07510
0 DIMENSION CON( 500)s X{21533) s Wi21933) 07520
1 DWX(21s33)> JPN({  500}s RTV( 500) 07530
< e . . R - e e e e O T2H0
DIMENSTON EANDF (321 »MOMENT (32532) sRHS(32]) 07550
C 07560
EQUIVALENCE (RHS>EANDF} 07570
c 07580
C=2=== THIS SECTION SETS UP INITIAL CONSTANTS 07590
. C . 07800
B = FR 07610
, A = DIMA 07620
B = DIMB 07630
- ILTM = 28 07640
Y& IULIM = ILIM/2 07650
T ILLIM = ILIM/2 + 1 07660
"NTERMS = ILIM = 3 o I - £ D
TERMS = NTERMS 07680
.10 I =0 07690
J = 0 07700
K = 0 07710
o X(1s1) = 0.0 S . . 07720
Pl = 3.1415926535 T " N ¢ ¥ A - 7o
CNST1 = 4o0%(A%%4) /(D (PI%*5) ) 07740
CNST2 = 4.0%(A%%3)/(D¥(PI*¥4)) 07750
CNST3 = ARAZ{2eOKD¥PI*PI) 07760
CNST4 = A/ (2.0%D%PT) 07770 -
CNST5 = B#*B/(2,0%D*PI*PI) 07780
i ““ CNSTE = B {23 0RDEPY |~ w7 "™ T T e m T mmem s s e e T i T T T
IF (IBC +EQs 1} GO TO 100 07800
C 07810
CEa === THTS SECTION CALCULATES THE MOMENT COEFFICIENTS FOR CLAMPED PLATE 07820
c 07830
e .50 DO 55 JK=1sILIM ) e 07840
T - B 5 Yo T3 T P T " 07880" T 7 7 T
55 MOMENT (JKsL) = 040 07860
EN = =140 07870
DO 60 1I=1sIULIM 07880



e e O o v - 1= 1 T e e

ALPHAN = ENHPI%#B/(240%A) 07900
CNST7 = 8.O#EN*A/(PI%B) 07910
CNST8 = 4a0%¥A¥A/((EN¥%4 )% (PI#%3) ) 07920
ASPECT = A¥A/(B*B) 07930
III = I 07940
e . o ciee e b E_LALPHAN o LTo 8800) GO TO 57 e ) - e QI950
MOMENT (TT5TIT) = 1e¢O0/EN 07960
RHS(IIJ = ~CNSTS , 07970
GO T0 58 07980
57 0 MOMENT(IISIII} = (TANH(ALPHANJFALPHAN/ 07590
1 COSH{ALPHAN} /COSH{ALPHANY)Y /EN 08000
RHS(TI) = CNSTS%(ALPHﬁﬁimggsH(ALEﬁAN)/COSH{AEEHA&}WIIAEHLAQEMAQ)) ogoio
58 EM = =1.0 08020
DO 60 JJ=ILLIMsILIM 08030
EM = EM + 2.0 08040
O MOMENTIII>JJ) = CNST 7% (1,07 ( (EMF%3) FENVEN/ TEMREMTTASPEETS 08050
1 ¥ {EN¥EN/ (EM®EM ) +ASPECT} ) ) 08060
N 60  CONTINUE e e e N e e e e e 28070
70 EN = <10 080806
DO 80 II=ILLIMsILIM 08090
EN = EN +240 08100
— BETAN = EN¥PTRA7 U3 .0%E) 08170
Q\ CNST9 = B,0%BHEN/(PI*A) 08120
CNSTI10 = 4gO#BHB/ ( (EN¥*4) % (PI*%3 ] 08130
— ASPECT = B¥B7TAER) T T e e e 0814 -
111 = 11 08150
IF (BETAN LT. 88,0} GO TO 73 08160
MOMERT  TTT 5 T T T = 15 07EN OB
RHS (II) = =CNST10 08180
GO TO 75 08190
o 730 MOMENTTIT>TITT = (YA NH(BETANTRBETAN 7 7 o m wmrmmsses s R o - -7 o J
1 COSH{BETAN)/COSH(BETAN)} /EN 08210
RHS(11) = CNST10#{BETAN/ COSHIBETAN}/COSHIBETAN) ~TANH(BETAN]) 08220 ‘
78 EM = =140 58250
DO 80 JJ=1sIULIM 08240
EM = EM + 2.0 08250
e m— TTTTTGTMOMEN TTUTT YT = CNSTOR UL 07T EMFERB TR ENFENY TEMFEMYFASPERT )™ = = "= gg2gy = === = ===~
] #{EN®EN/ (EM*EM}+ASPECT) } ) 08270
80  CONTINUE 08280
MR E T TH 087290
NM = 1 08300
CALL SEQS (MOMENTsRHS sMNsNM) 08310
e e el 2EQS . HOMENT RAGA AL N P s 0820 A,
C===== THIS SECTION GENERATES DEFCRMATIONS FOR HINGED EDGES 08330
C 08340

100 I =1+ 1 08350


http:ALPHAN,.LT

e e e 08 = L e e e e e e e e e 2. .2 08360 e e
K = K+1 08370
Kl = I 08380
K2 = J 08390
CALL PACWRD (K1»K2s1) 08400
JPN{K) = K1 08410
e e T T s Ym0 0 e e e e 08420 o
TF (NPANGEQs2) DWX{IsJ)=W{IsJ) 08430
EM = =140 08440
110 _EM = EM + 2.0 08450
EJ=1=1 08460
DWY=DEL*EJ 08470
CNSTA = EM¥PI/A . o e 0B48O
ALPHAM = CNSTA¥B/2.0 08490
MMM = EM 08500
CNSTL1Ll = =10 08510
IF (({MMM~17 /2=« (TMMM=1)/41%2) oEQe O) CNST11=1.0 08520
CNST11 = CNST11/{EM*%5) 08530
CNST12 = EM®CNST11 08540
T T T T NS T3 T E T COSHTALPHAM T T T T T e e e e e e CEEE
CNST14 = (2.0+ALPHAM*TANH (ALPHAM) §/(260%CNST13) 08560
0  WSIM = CNST1#CNST11%(1.0~CNST14%COSH{CNSTA*DWY) 08570
. 1 FCNSTA¥DWY — ¥STNH{CNESTA%DWY] 712 0%FCNST13) 1% 08580
& 2 COS{CNSTA®X(I5J} ) 08590
L _IF (IBC «EQ. 2) 6O TO 200 L _ 08600
W(TsJY = W(led) + WSIM 08610
IF{NPANSEQe2) DWXI(TsJ)=W(IsJ) 08620
IF (EM oLEs TERMS) GO TO 110 08630
XT{TsJ%17) = K(1sJ1 + DEL 08640
IF (X(IsJ+1) sLEs (A/2.0)) GO TO 105 08650
L X{IsJ+1) = 0.0 L 08660
J = 0 T N o F X o) T
X{I+1sJ+1) = 0s0 08680
EJ=1 08690
DWY=DEL¥EJ 08700
IF (DWY oLEs {(B/2.0)) GO TO 100 08710
GO TO 300 08720
T e e e s e o I 416 M
C===== THIS SECTION GENERATES DEFORMATIONS FOR CLAMPED EDGES 08740
C 08750
& OETE0
200 CNSTB = EM¥PI/B 08770"
BETAM = CNSTB%*A/2,0 08780
e S e =T o
CNST15 = -1.0 08800
IF (C(MMM=1)/2=( {MMM~1)/4)%2) oEQs Q) CNST15=1.0 08810
CNSTI1S = GCNST15/7 (EM¥EM) 088720
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CNST17 = COSH(BETAM) 08840
CNST18 = ALPHAM¥TANH(ALPHAM)/CNST13 08850
CNST19 = BETAM*TANH(BETAM) /CNST17 08860
EMM = EM/2.0 + 0.5 08870
M = EMM 08880
SO -0 b et O e e e e e e 8890
DWY=DEL*EJ 08900
0 WMOE = —CNST3#CNSTI15%EANDF (M )% (CNSTA%DWY #SINH{GNSTA%DWY )/ 08910
1 CNST13 ~CNST18%COSH{CNSTA®DWY ) ) *COS{CNSTA®X(IaJ)) 08920
FEE = TULIM 08930
EMM = EM/2.0 + EEE + 0.5 08940
M = EMM 08980
0 WMOF = —CNSTB¥CNSTLBE*EANDF(MI¥ (CNSTB®¥X({I»Ji*SINHICNSTB¥*X(IsJ))/ 08960
1 CNST17 —~CNSTL19*COSH{CNSTB#X (IoJ) ) ) *COSICNSTB#DWY ) 08970
W(IsJd) = W(IsJ) + WSIM + WMOE 4+ WMOF 08980
IF(NPANGEQa2) DWX(TIsJi=W{I ) 08990
IF (EM .LE« TERMS) GO TO 110 09000
. X{IsJ+1) = X{I1»J} + DEL ] 09010
IF (X{TsJ+1Y sLE. (A/2.0)) GO TO 105 o X~ 1o -3¢ R
X{IsJ+1) = 0a0 09030
J =0 09040
— X{I+1sJ+1) = 040 09050
i DWY=DEL%*EJ 09060
. IF (DWY oLEs (B/2+0)} GO TO 100 i 09070 .
300 NGP = K 09080
800 RETURN 09090
END 09100
FIBFIC MS23G4 09I10
CSEQS 09120
C 09130
- T RUBRGUTTNE TSEQS TASBY M T T N o =2 X I
C 09150
C MATRIX INVERSION WITH ACCOMPANYING SOLUTION OF LINEAR EQUATIONS 09160
C 09170
C 09180
COMMON DUM 09190
o “" 0 EQUIVALENCE TDUMTL T »CONY > (DOMTB0T Y S XY+ (DUMTIGOT Y =YY~ 77 °7 "7 "7777" ge2o6”~ ~ — 7777777
1 (DUMI1501)sWys(DUM(20013sDWXYs (DUMI2501)sDWY ) »{DUM{3001) s JPN) 09210
2 »(DUM{3501)sRTV) 09220
DOUBLE PRECISION ASBAMARSPIVOT»SWAP, T 0672%0
DIMENSION IPIVOT(32)2A(32332)> INDEX(3292>9PIVOT(32)9B[3292) 09240
EQUIVALENCE (IROWs JROW) » (AMAX s TsSWAP ) » ( ICOLUMs JCOLUM) 09250 -
T T T I T e e A e v ey mmen mmn e o 09260 A
C=====INITIALIZATION 09270
C 09280
10 DETERM=1.0 09290



B DO 20 JE YN e e e e e ————w2 02300 L
N 50 IPIVOT(J)=0 09310
30 DO 550 I=1-N 09320
C 09330
C2====SEARCH FOR PIVOT ELEMENT 09340
C 09350
e B0 AMAX=D60 R — — —- A e o D9360
45 DO 105 J=1sN 08370
50 IF (IPIVOT{J)=1) 60s 1055 &0 09380
60 DO 100 K=1,N 09390
70 IF (IPIVOT(K)=1) 80s 100s 740 09400
80 IF{(DABS(AMAX)~DABS(A(J>K)))85,100,100 09410
85 IRQW=J e D9&20
90 1COLUM=X : 09430 i
95 AMAX=A(JsK) 09440
100 CONTINUE 09450
105 CONTINUE 09460
IF (AMAX) 128,107,128 09470
— — 107 PRINT 108 09480
108 FORMAT 1(22H MATRIX IS STNGULAR. ) 08490 i
NCE = 1 09500
GO TO 740 09510
c 128 CPIVOT(ICOLUM) =iPIVOT(ICOLUMY+1 09520
&' C 09530
" C=====INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL 09540
¢ 09550
130 IF (IROW=ICOLUM) 140s 260s 140 09560
140 DETERM=~DETERM 09570
160 DO 200 L=1-N 69580
160 SWAP=A{IROWsL} 09590
L 170 A{IROW>L)=A(ICOLUMsL) 09600
200 ATICOLUMsLT=5WAP - A o - - ¢ R
205 IF(M) 260s 260: 210 09620
210 DO 250 L=1s M 09630
250 SWAP=RB(IROWsL] 09640
230 B{IROWsL)=B(ICOLUM 5L} 09650
250 BIICOLUMsLY=SWAP 09660
e o M T Y =" 0575 T3 - L o 1= X = £ o S
270 INDEX(I»2)}=ICOLUM 09680
310 PIVOT{I)=A(ICOLUM» ICOLUM) 09690
320 CONTINUE 09700
C 09710
e C====ﬁQ}VEDE PIVOT ROW BY PIVOT ELEMEN. 09720
- 2 ¢ -2 £ Yo
330 A(ICOLUM»ICOLUM)=1040D=1 09740
340 DO 350 L=1sN 09750

350 A(ICOLUMsLI=A(ICOLUML}/PIVOT(I) 09760



e e B BB TEAM I 3808038 0t BBO et e e e e e e e e et e mn 0 e on wme e QLT

360 DO 370 L=1-M 09780
370 B{ICOLUMsL)=B{ICOLUMsL}/PIVOT(I) 09790
C 09800
C=====REDUCE NON=PIVOT ROWS 09810
C 09820
e e e 380 DO 550 L1=1»N e & — e ot e o e e e 2 e e et e e 09830 .
360 IF(L1~ICOLUM) 400s 550» 400 09840
400 T=A(L1sICOLUM) 09850
420 A(L1sICOLUMI=0,0 09860
430 DO 450 L=1sN 09870
450 A(LT sL)=A(LLoL)~A{ICOLUMsL }*T 09880
455 IF(M) 550s 5503 460 L . 09890
460 DO 500 L=1sM 09900
500 B(L1sL)=B(L1sL)~B(ICOLUMsL)*T 09910
550 CONTINUE 09920
C 09930
Cz====INTERCHANGE COLUMNS 09940
< . — e e e e e e e e e e 09950 L
T - 600 DO 710 I=1>N 08960
610 L=N+1-1 09970
620 IF (INDEX{Ls1)=~INDEX(Ls2)3) 630s 710 630 09980
e 630 JROW= INDEX(Ls1] 06950
A 640 JCOLUM=INDEX({L»2) 10000
- 650 DO 705 K=1»sN 10010
T 660 SWAP=ATK s JROW) T o T 16620 T
670 A(Ks JROWI=A(K » JCOLUM) 10030
700 A(KsJCOLUM)=SWAP 10040
708 CONTTNUE , L EL]
710 CONTINUE - 10060
740 RETURN 10070
T END o o - T - I 0 Yo ¥ Yo
$IBFTC MS23G5 10090
CTRPZOD 10100
SUBROUTINE TRPZOD 10110
C THIS SUBROUTINE READS IN THE TRAPEZOIDAL DEFORMATION DATA FROM 10120
C PUNCHED CARDS. THE CODES ARE BROKEN DOWN AND REASSEMBLED IN THE 10130
T T EORMAT T NECESSARY FOR THE RAY "TRACE PRUGRAMS, ™ 7 77777777 TRl T T T T
C 10150
C DWX = SLLOPE IN X DIRs AT POINT LOC 10160
C DWY = SLOPE IN Y DIRe AT POINT LOC 10170
C ELM = ELEMENT VALVE AT LOC 10180
e o Loy = =1 INDICATES POINT IS OUTSIDE PLANFORM BOUNDARY ~~ —~ ~ _ 10i%0 = .
¢ iCoL = "COUUMN "NUMBER 10200
C IDIR = DEGREE OF FREEDOM 1=X» 2=Ys 3=Zs 4=TXs 5= TYs 6=TZ 10210
C ILD = LOAD NUMBER OUTPUT BY SAMIS (COLUMN CODE) 10220
T TROW = ROW NUMEER 10230



I C ITEM = TEMPORARY _ n e e e e e e o249 .
C JLD = LOAD NUMBER DESIREDS THE “LUOAD NUMBER 1S A PART OF THE 10250
C ELEMENT CODE GENERATED BY SAMIS., 10260
C 1, 0C = COORDINATE LOCATICN CODE 10270
C M = GRIDPOINT COUNTER - 10280
C NCRD = NO, OF ELEMENT DATA CARDS TO BE READ IN. 10290
G NGP_ = _NUMBER _OF GRIDPQINTS s G gy 10300 oo
C SCLFAC = SCALE FACTOR 1O MULTIPLY DEFLECTIONS BY 10310
C W = DEFLECTION AT POINT LOC 10320
C X = X COORDINATE ARRAY 10330
C XS = X COORDINATE AT POINT LLOC 10340
C Y5 = Y COORDINATE AT POINT LOC - 10350
< — —— e e e e 20360
COMMON DUM 10370
C 10380
0 EQUIVALENCE { DUM { 1Ys CONY» {DUM( 501)» X})os 10290
1 (DUM(1501)» Wi (DUM({2251)s DWX)>» 10400
2 {(DUM(3001Y s JPN)» {DUM(3501)s RTV) 10410
_____ - T dok20
0 EQUIVALENC (CON( 1), DIMA)» {CON(U 2)» DIMB)o» 10430
1 (CONt 3y DIMC)» (CON( 43+ DEL)Y>» {CONC B5Ys GNU)» 10440
2 (CONMC 6ys THIC)Y s {CON Tys SPAD)Y » {CON! 8)s PRSS)» 10450
e 3 (CON{ 9)s NPAN)» (CON{ 10} IST) s (CON( 11)» 1500 » 10460
2 4 (CONC 12)s IBC)» (CON{ 13)s NGP)» {CON{ 14)s LP7)» 10470
L 5 {(CON{ 15})» FRY » (CON{ 16)s+ LOCP)>» {CON( 17)s IPD)s 10480
& (CONT( 18%}s 1IPRJ> CCONT™T9Ys CHAF s~ TCONTZz0Y» TS8CRITs 1646
7 (CON( 21)sISCR2) (CON( 22}y SKALY) s (CONt 23}s ISEC)» 10500
8 (CONU 243> NPAG)» (CON{ 25)s YONG)» {CON( 26)s ILGD) 10510
9 (CON{ 27)s IREL)» (CON{ 28} LP5Y . {CONC 29)s CPRSS) 10520
C 10530
0 FQUIVALENCE (CON({ 31)s SCAL} > {CON( 41)» SPAC)» 10540
i TTLTCONT 51 s PREST s T{CONT 1Y, PLNAYS, 7777 TUCON(T 71V RAYAYS ~ 70 io%sg T T
2 (CON( 81)s PAIA)S (CON( 91)s THEA) » (CON(101)>» RIYo» 10560
3 {CON(111l)s RES)>» {CON(291)» STATHY» {CON(351)» OIF)>» 10570
4  (OIFCIYsIDRY s (QIF(2) o IDY Yo (QIF{3) 2 ALY 2 (OIF(4)sYL} s (QIF (L1} N2} 10580
C 10590
0. DIMENSION CON{ 500)» X(21933)s W(21s33) 10600
517 3 - Y - 3 1 1 =T N G Yo T NP o B O 0 T N ¢ 1= X o R
C . 10620
DIMENSION LOC(3)» ILD(3)s ELM(3) 10630
C 10640
READ (I51s500) JLDsNCRD*SCLFAC»X1sY1sIDXsIDY 10650
e 500 _FORMAT (21833£10405215) . .. l0660
WRITE (150503} SCLFAC 10670
503 FORMAT (1Hls 42HSCALE FACTOR FOR TRAPEZQID DEFLECTIONS IS 10680
1 FloadslHa) 10690

WRITE (150s505) X1.Y1 10700



e e s i s e s 3 0B FORMA T s L AIHINTERPOLATION CENTER IS, AT Xl=. El2e4s 6He Yl=_ _ . 10710 .. ... .

1 El2etslHa) 10720
WRITE (IS0s507)1DXsIDY 10730
507 FORMAT (1H s 35HCENTER OF INTERPOLATION SQUARES 1S 15, 10740
1 17H X INTERVALS AND 15> 25H Y INTERVALS FROM ORIGIN.) 10750
C X1sY1l ~ COORDINATES OF TRANSLATED ORIGIN 10760
e IDX= NOs OF INTERVALS IN X FOR INTERPOLATION CENTER 10770 . __ . __.
C " TIDY= NO. OF INTERVALS IN Y FOR INTERPOLATION CENTER 16780
C 1F JLD 1S MINUSs CARD DATA FOR WINDOW IN ACTUAL CONFIGURATION IS GIVEN.10790
C IF NCRD IS MINUSs CARD DATA IS GIVEN FOR ONLY 1 OF 2 PANES AND BOTH 10800
C ARE THE SAME. 10810
Ni=1 10820
N2=1 e 10830 —
IF{NCRD)236:6 ] 10840
2 Nl=2 10850
NCRD=-~NCRD 10860
6 IR=21 10870
IC=33 10880
) o IF(JLD) 10»15915 n o 10890
10 N2=2 10900
JLD==JLD ' 10910
IR=20 10920
- [C=2T 1TG930
g 15 M=0 10940
DO 104 I=13sNCRD 10950
READ (TSI B0y (LT TIT s  TUBTIT s TELMTUY S JE15 37 T — TYogey T T T
501 FORMAT (3(162165012)} 10970
C 10980
C=e=== TEST TG SEE TEF DATA 1S ACCEPTABLE 16990
DO 104 J=1:3 11000
IF {ILD(J) «NEs JLDY GO TQ 104 11010
T F ALOCTTY W LE s O G0 TG Oy T T e T e T LR T T T T
IROW = LOC(J) /1000 11030
ITEM = LOC{J} = IROW*1000 11040
ICOL = ITEM/10 11650
IDIR = ITEM =~ ICOL#10 11060
IF ((IDIReEQe]l) «0ORe (IDIRsEQs2) sORs (IDIR.EQs6}) GO TO 104 11070
e E T U O s 6T 1T Ty ORGUTROWS G TVIRTY "GO T 70" =~ nommmmm wmmmmms memme 10g07 - ™ 7 o
XS = ICOL -~ 1 11090
YS = IROW = 1 11100
GO 10 30 ~ 11110
20 XS=I1COL-1~1C 11120
YS=IROW-1-1R 11130
“““““““““ T - Y 0 s 1 - 20 o R 1 N %o B T
XS=XS#DEL 11150
YS=YS5#DEL 11160

CALL BONDRY (XS5 Y5s IBY) 11170



ot e m g it e sareh Seemmaiame Sasemasa e ek

IF (IBY .EQ. 1} GO TO 104

" omanm et rman s womim e T v W A Mes e e s h e WA L R W AL WL MM G b

.oy - e e

KT =T IROW 11190
K2 = ICOL 11200
CALL PACWRD (K1sK2s1) 11210
TF({IROWeLESIR) sANDs (ICOLLESIG)} GO TO 32 11220
IF{{IROWaGTaIRY e ANDs{ ICOLGT4IC)Y GO TO 40 11230
SN C L0 L O 2 1 0L - — U o -2, (¢ B
32 K = IROW 11250
L = ICOL 11260
X{KsbL) = ICOL = 1 11270
X{KsL)=X(KsL)*DEL 11280
C 11290
Cum=== STORE ACCEPTABLE DATA 1300
TF{{IDIReEWe3] s ANDe (N2ZsEQa1)) WIRSLYSELM{JY¥SCLFAC 11310
IF({IDIRsEQe3) 4 ANDa (N2sEQs2)) DWX{KsLI=ELM{J)*SCLFAC 11320
IF (IDIR «EQe 3) M = M+1 11330
1E {IDIR «EQe 3) JPN(M) = K1 11340
GO TO (10434} sN1 11350
. 34 DWX(Kal)=W(Ksl}) e L 11360 e
GO 10 104 11370
40 IF(NPAN-23)1042445104 11390
44 K=IROW-IR 11400
. L=TCOL=IC 11410
% IF({IDIRsEQs3) s ANDa (N2.EQsl) ) DWXIK>L)=ELM(J)#SCLFAC 11420
L IF({IDIR.EQe3) s ANDw (N2.EQ.2))  W(KsL)=ELM(JI*SCLFAC 11430 R
104 CONTINUE 11440
NGP = M 11450
800  RETURN 11460
END 11450
SIBFTC MS23G6 11480
CLRGDEF - L i e 11490
SUBROUTINE LRGDEF TTTi1500 T
C 11510
C THIS PROGRAM USES EQUATIONS DERIVED FROM AN ENERGY METHOD 11520
¢ BEVELOPED TN TIMOSHENKEOS THEORY OF PLATES AND GHELLSs Pe 419 TO 11530
C 424 TO FIND THE APPROXIMATE LARGE DEFLECTION SOLUTION FOR A 11540
C RECTANGULAR PLATE, 11550
- X4 1 1> <Y o B
C A = HALF RECTANGLE LENGTH 11570
C Al = CONSTANTS IN CUBIC EQUATION 11580
¢ B = HALF RECTANGLE WIDTH 11550
C c1 = CONSTANTS IN CUBIC EQUATION 11600
¢ CcONl1 = CONSTANTS IN LARGE DEFLECTION EQUATION 11610
T CON2 = CONSTANTS IN LARGE DEFLECTION EQUATION 11620 T
C CON3 = CONSTANTS IN LARGE DEFLECTION EQUATION 11630
C CON4 = CONSTANTS IN LARGE DEFLECTION EQUATION 11640
C CONG = CONGTANTS IN LARGE DEFLECTION EQUATTION 11650



e e e e e e C oDl = CONSTANTS _IN_CUBLC EQUATION. o o o e e e e e - L L0B0 L L ol
C puUX = LARGE DEFLECTION THEORY DEFLECTION FCR FIRST PANE 11670
C Q = CONSTANTS IN SOLUTION OF CUBIC EQUATION 11680
C QR = CONSTANTS IN SOLUTION OF CUBIC EQUATION 11690
c R = CONSTANTS IN SOLUTION OF CUBIGC EQUATION 11700
C Sl = CONSTANTS IN SOLUTION OF CUBIC EQUATION 11710
e 52 = CONSTANTS IN SOLUTION OF CUBIC EQUATION L1720 o
c SQR = CONSTANTS IN SOLUTION OF CUBIC EQUATION 11730
C ™ = CONSTANTS 1IN SOLUTION OF CUBIC EQUATION 11740
C TP = CONSTANTS IN SOLUTION OF CUBIC EQUATION 11750
C U = LARGE DEFLECTION THEORY DEFLECTION FOR SECOND PANE 11760
C WO = CONSTANTS IN SOLUTION OF CUBIC EQUATION 11770
C . N _— T — 11780 o
DOUBLE PRECIGION PIsCONTsCON2sCON3sCON4sCONSsA12ClsQsRsQR3SQR TP 11790
1 S1sTMsS2:W0»Q12Q2QC 11800
C 11810
COMMON DUM 11870
C 11830
0 EQUIVALENCE (DUM( 1)s CONY» (DUM( 501)s  X)» 11840
T I - TTTTTTROMTIB 0T Wi {DUMTZ00TYs DWXY. -~ 11850
2 (DUM(3001)» JPN) (DUM(3501)s RTVI> 11860
3 (DUM(4001}Y s } o {(DUM{4751) s DUXY s {(DUM(6501) » Ty 11870
G TDUMT5501) s RS BUMTE0UTT s "57% (DUMTYZ5T7 s DTXT 11880
o C 11890
o 0 EQUIVALENCE (CON{ 1)s DIMA) > (CON( 2)»s DIMB) 11900
TN T 377 DTMC T TN gy Sy TR T CONTTT TS Y T B NUY Y 111970 - e
2 (CON{ 61s THIC)S (CON{ 7)s SPAD)» {CON{ 8)s PRSS)» 11920
3 (CON({ 9)s NPAN)o» (CON{ 10)» ISI)» {CON( 11)s 1S5S0} 11930
GTCONT 127, IBCT (CONT 137, NGPT» CCONT ™ T47T 5 " TE7T s T19%0
5 (CON( 155 FRY » {CONCU 16)»s LOCPY (CON( 173)s IPD)o 11950
6 (CONC 18)s IPR})» (CON( 193s CHAP) (CON(20}s ISCR1)> 11960
T TCONT 2175 18CRZY s T TICONTT22Y S TSKELY CENTTEETY ISEEYSTT CTUUIieyeT T T T
8 (CON{ 243)s NPAG)>» {CON{ 25)s YONG)o» {CON( 26)s ILGD)>» 11980
9 (CON( 27)s IREL)» (CONC 283s LP5)o {CON( 29)s CPRSS) 11990
C : 17060
0 EQUIVALENCE (CON{ 313> SCAL}) > (CON( 41)s SPAC)> 12010
1 (CON{ 517s PRES)> (CON( 61)s PLNA) (CON( 71)s RAYA)» 12020
T TUSTTCONT TETY S PATAY ST T O Y T THEAY T T T CCONTTO S “"RYVs ™7 120%3¢ "~ 77" 7T
3 {CON(1lll}s RES)> (CON(291}s STATY » (CON(351)s OIF) 12040
4 (CON(401)»EANDF)» (CON(451)s RHS) 12050
C 12060
FQUIVALENCE (RTVsBIYs (OIF(1)sNDX) o {OIF(2)sNDY) s (X1sOIF(3})>» 12070
R 1 (Y1s0IF(4))s(0IF(5)sCONST1)s(OIF(6)sCONST2) s (OIF(T)sCONST3) 12080
T T 2 T TOTF (8Y s CONSTAHY s {OTF IS sCONSTE ) » (OTIF IO CONSTET T T 32090 T T 77T
C 12100
0 DIMENSION CON{ 500} X{21333)» U(21s33%, W(21s33) 12110
T BWR U233y BURTZIY 337 PNt B500Y s RIVIB00Ts OIF(IZ) 121720



C 2130 L
B - T IR TUCHAP G NEL 24 ) GO TO 900 Corrmrmrm e onmm o ommrmn mmmm T 12140 )
NTIMES=0 12150
111=1 12160
IF (NPANWEQo.2) I111=2 12170
100 DO 700 II=1sI11 12180
et e e R II=T ] o e — - o e e e e e 2190 S
NTIMES=NTIMES+1 12200
PRSSS=PRSS 12210
IF (NTIMES+EQ.2) PRSSS=—-(PRSS—-CPRSS) 12220
DG 102 I=1s21 : 12730
DO 102 J=1,33 12240
102 UlIsJdy=WI(IsJ)%#PRSSS 12250
PT =9, 1815965 388979323846 T T R 4 1 0
A = DIMA/2.0 12270
B = DIMB/2.0 12280
C CONSTANTS TN TARGE TEFLECTION EQUATTON, 12290
CON1 = 480s0%A%B/ (YONGH*THICH*PI#%4) 12300
—— CON2 = (PI%¥¥2/16.0)%(9.0%B/ (A¥¥3) & 2.0/(A%B) + 9s0%A/(B**3)) 12310
0 CON3 = (PT#¥273.01%(160%B/7 (A%¥¥Z) 4 1+0/A + 1.0/B + 16.0%A/ 12320 B
T (Bxx2))exz 12330
CON& = (35,08 (PI#¥2)1%B/A + 35:0% (PI**2I%A/B + 64050/9.0) 12340
o~ CEONE E T EONIT T CONE = 3.0/ 3.0 F(CON3/CONG T 12350
A c . CONSTANTS IN CUBIC EQUATION 12360
- Al = 1,0/CON5 . ) _— N 2370
C1=PR5SS/(ABS{U(Ts1) %3} 12380
D1 = =PRSSS 12390
C SOLUTION OF CUBIC EQUATIOM. 12400
Q = AI¥CI 12410
R = =0s5%(A1%%2)%#D1 12420
INEG = O 12430
QR = 6**‘-3 + “ﬁ“%?%z B o - T e "1—2"556_« Thmm o
SQR =DSQRT(QR) 12450
TP = R + SQ@R 12460
IF (TP «Gls 0.0) GO 10 106 12470
INEG = 1 12480
1Q6 S1 = ABS(TP)#%(1.0/340) 12490
T o T R TUINEG W NE s T RO TS T g T T T ey e e e e s e e g nog v o e
51 = =51 12510
INEG = O 12520
108 TM = R = SQR 12530
IF (TM «GTe 0.0) GO TO 110 12540
e e eeeemeeseeee e e e s oo e S NEG = L e e e = e et e e o o e e e e e L2550
71677780 = ABS(TM ¥#71.0/3.0) T T 12560 -
IF (INEG «NEs 13 GO TO 112 12570
52 = =82 12580
112 INEG = O 17550



[ — o w—

WO me S ok = B LA e e it e e e

——— 126000 L. .

C DETERMINATION OF SMALL DEFLECTION THEORY AND LARGE DEFLECTICN 12610
C THEORY PRESSURES. 12620
Q2 = (WOo*%3)/CON5 12630
Q1 = PRSSSS Q2 12640
QC = Q2%CON5 12650

e e TF (QC 0GTe 0003 GO TO 114 USSR 4.1 ¢ RO
INEG = 1 12670
114 CQC = ABS{QCI##(1,0/3,01 12680

IF _(INEG oNEs 1) G0 To 1156 12690 )

Cac = —cqC 12700
C THIS SECTION DETERMINES THE DEFLECTION AND SLOPES. 12710

116 IF(NTIMES.EQe1l) GO TO 103 L 1R720
CONST4=Q1 12730
CONSTB5=PRSSS 12740
CONST4=CQC 12750
GO 10 108 12760
103 CONST1=Q1l 12770
CONST2=PRSSS 12780

”" CONSTa=CQac e - =T
108 DO 104 I=1sNGP 12800
K1 = JPN(I) 12810
e CRLT PECWRD K1 K2+2) 17820
& CX = PI#X{KL1:K2)1/(2.0%A} 12830
B EJ=K1~1 12840

YYSBELRED — T " - — B 172 - 1
GY=PI#YY/(2.%B) 12860
TE1l = U{K1sK2)*(ABS{QL/PRSSS)) 12870
TES & COCRCOSICXTFCOS(CY] 17880
104 U{K1sK2) = (TEL + TE2)/2.0 - 12890
IF(NTIMES.EQ.2) GO TO 700 12900

DO120 T2 T T ) - B ¢
DO 120 J=13+33 12920
120 DUX(12J)=2U(15]) ) 12930
700 CONTINUE 17946
800  RETURN 12950
900 WRITE(IS0Os500) 12960

- 500 EORMAT (CITH L S 99 INPUT "ERRUR Y T CARGE "DEFLECTTON "REQUIRED™ FOR "PLANFORM ™"~ 12970~ """ == ~ =
10THER THAN RECTANGLE. } 12980
5TOP 12990
END T5660
$IBFTC MS23G7 13010
C DEFRES 13020

T T T e e T TS UBROUTTNE TDEFRES TUIDTSNOPRYTY T T T T mn rm mm e " 13630 T

C 13040
c THIS SUSROUTINE PRINTS OUT THE PLATE DEFLECTION DATA. 13050
C 13060



e CCONC. = BOUNDARY CONDITION o o e e e 23070 o
DTX = TEMPORARY ARRAY FOR SLOPE IN X DIR. 13080
DTY = TEMPORARY ARRAY FOR SLOPE IN Y DIR. 13090
R = TEMPORARY ARRAY FOR X COORDINATES 13100
S = TEMPORARY ARRAY FOR Y COORDINATES 13110
T = TEMPORARY ARRAY FOR DEFLECTION 13120
e et e o e e e e et ot et e e . o e e e e e e o X33O
COMMON DUM 13140
13150
0 EQUIVALENCE {DUM( 1)s CON) > {DUM( 50195 X) s 13160
1 (DUM( 1501} » WY s (DUM{2251)s DWX)» 13170
2 (DUM({300L)s JPN)» (DUM{3501)s RTV)s 13180
3 (DUM(4001)> Ujs (pUM(4751)» DUXYy» o 13l9O0
4 (DUM{B501), R} {(DUM{ 60017 s S)o 13200
5 (DUM(6501)» Ths (DUM{7251)» DTX} 13210
13220
0 EQUIVALENCE (CONT 17, DIMAT > {(CONT 27y DIMBEY 15230
1 (CONU 3)s DIMC)> (CON( 4)» DEL)> (CONC 5)s GNU)» 13240
2 (CONC 6&)s THIC)o __(CON( T7ys SPADYs  (CON( 8)s PRSS)» 13250
3 (CONU 9)s NPAN)» (CON( 10}, 1IST)» (CONT 11y, 180Ys 13260
& (CONC 1210 IRCY s {CON( 13)Ys NGP)o» {CON{ 14})s LPT)» 13270
5 (CON( 15 FR} » {(CON( 16)s LOCP)> (CONC 17): IPD)>» 13280
& (CONT 18)s IPR)» {CONT 197 s CHAPTS (CONT(207s ISCR1T» 13290
= 7 (CON{ 21)sI1SCR2)>» (CON( 22)s SKAL)> (CON( 23)» ISEC)» 13300
o g (CONU 2435 NPAG)» (CON{ 25)s YONG)» (CON( 263+ ILRG})» 13310
9 TCONT 277 IRELY » (CONT 287 LPBYs (CONT 29y, CPRSSY 7 "Tigszp
13330
0 EQUIVALENCE (CON{ 31)s SCAL) {CON{ 41)s SPAC)» 13340
1 {CONT B17s PREST (CORT &17s PLNAT (CONT 717y REYETS 13350
2 (CON{ 81)» PAIA):» (CON( 91l)s THEA)» (CON{101) RIVo» 13360
3 (CON(111)» RES)» (CON(301)s STAT)» {CON{(351)s OIF)» 13370
T CONT GO T S EANDF Y ™ T T TCON TR LY, T RESY T T T ey e e e g dg0 T T T
13390
13400
0 DIMENSION CONT{B00), X(21233)» W{23 337> DWR{Z21:337 13470
1 JPN(500)s R(500)s S(500)s T(500)s DTX(750)» 13420
3 RTV( 5003sU(21933)s DUX(21533) 13430
T o e X7/
0 DIMENSION RT30(3)s RT31(3)s RT32(3), RT36(21» RT37(2)s RT38(2)>» 13450
1 RT39(2} 13460
13470
0 DATA RT30(1)/13HELLIPSE A=/» RT31(1)/13HRECTANGLE A=/ 13480
1 RT32(1)/13HTRAPEZQID A=/»s RT33/4H B=/s RT34/4H C=/>» 13490
T T T RT A5/ BASCALES ST RTRG U/ IOHTHITRNESS=y T o e T TI3500 T T T
3 RT37(1)/9H PANES=/s RT38(13/11H  SPACING=/» 13510
4 RT39(1Y/12H PRESSURE=/ 13520

13530



e i st s esmraemneseese e et s s e FLING LOHHINGED 2 CHALH Ao CLMP/AHCLAMPE s _CC/IHDS o o d3540 .

c 13550
C===== THIS SECTION MULTIPLIES THE UNITIZED DEFORMATIONS BY THE PRESSURE 13560
C LOAD s 13570
c 13580
1S7 = IS0 13590
R S A 0 ) 1135 SUBCR {01 N 3 T £ 101 N X:1-1+ 1« B
DO 101 I=1sNGP 13610
K1 = JPNII) 13620
CALL PACWRD (K1sK2s2) 13630
EJ=K1-1 13640
RIT) = X{K12K2) 13650
S(I) = DEL#EJ i 13660 L
IF(ILRG.EQ.11 GO TO 100 13670
IF(CHAP.EQe3a) GO TO 99 13680
T(1) = W{KlsK2)#(CPRSS—PRSS) 13690
BTRI{I) = DWX(KLsK2)¥PRSS 13700
GO TO 101 13710
L ~ 99 T(I)=W(KlsK2) . N y 13720
o DTX{(1)=DWX(K1sK23 T T e e e e TR T D
GO TO 101 13740
100 TOIY = DUX(K1sK2) 13750
— DIX(TY = UTKT-K2}3 15760
A 101 CONTINUE : 13770
C ) 13780
' C===== THIS SECTION PRINTS THE TTTLE AND HEADTNG INFORMATTON. ™™ B 5 U £ 1«
C 13800
CALL PAGE (IPDs LINEs IS7s IDT) 13810
T TITRG B Uy 60~ TO 807 L)
WRITE (I1S575529) 13830
529 0 FORMAT (1HOs 38Xs38HW I N D O W DEFORMATTI ON s 13840
T 1THD AT A7 IH s AS R 2 AH U ARGE TDEFLECT TON DATAT/ TH ™y == 7 e s e ey g T T
GO TO 608 13860
607 WRITE (1575500) 13870
500 0 FORMAT TTHO7IH +38X%38HW 1 N D O W B EFORMATTITO N 5 13880
1 7HD A T A/L1H | 13890
608 1CHAP = CHAP 13900
T - T ‘"“ TFTOTTBT WNES LY TGO TTO ™02 7 7 T T s e s s e s e s mm mm s s s QT 7T T T
CONC = HING 13920
CF = CH 13930
302 IF {TBC oNE. 2) GO 1O 303 13940
CONC = CLMP 13950
- CF = CC 13960
T TR G T TGO TO T IT0251035 104, TTEHART T T T T T e s s s S e e 2 s m e gagyg T T T
107 0 WRITE (157-501) (RT30(I},1=1»3)» DIMAs RT33s DIMB» 13980
1 RT35s SKALs (RT36(I1)sI=1°2}s THICs (RT37(IisI=1s2}s NPANS 13990
2 (RT38(I)sI=1s2)s SPADs (RT39(1)s1=1s2)s PRSGs CONC» CF 14000



mmm,“m”m,mmmmwmmqmi~lm9_EQRMAI,MMHQ,ZAémm;;FinznﬁiLEiezulﬁxsﬂéAEQmZaS&;&éa&&&ﬁiy%1A§zA§gm_m 14030, . . ... ...
1 [1sA6sA5sF3.1s2069F5a123XsAB2A1) 14020
GO To 1035 14030
103 0 WRITE (]1572501) (RT31(I)sI=123}s DIMAs RT33s DIMBS» 14040
1 RT35s SKALs (RTR6(TIY21=1221s THICs (RT3T7(I}2I=122%2s NPANSs 14050
2 (RT38(I}s1=1s2)s SPADs (RT39(1)-7I=122)s PRSSs CONCs CF 14060
GO TO 105 e e RAOTO
104 0 WRITE (157+518) (RT32{I}s1=1+3)» DIMAs RT33s DIMB»> RT34» DIMC: 14080
1 RT35s SKALs (RTR6(T)eI=122)s THICs (RT37{I})sI=1s2)2 NPAN> 14090
2 (RT38(I)sI=152}s SPADs (RT39{I)sI=1s2)s PRSSs CONC» CF 14100
518 0 FORMAT (1HOs2A63ALsF5a23AUsF532sA45FBa2s5X0A63F402s3XsA62A43F5420 14110
1 AGosA3sT10A62A59F3.122A63F5.183X2A65A11) 14120
105 WRITE (I57s505) _ R 1.2 210 N
505 0 FORMAT (1HO/1H »1X211HCOORDINATES:18Xs12HDEFORMATIONS» 14X 14140
1 11HCOORD INATES»18X s 12HDEFORMATIONS/1HG » 14150
2 44H X Y DEFL. PANE 1 DEFLa PANE 2 211X 14160
3 444 X Y DEFL. PANE 1 DEFLe PANE 2 ) 14170
LINE = LINE + 11 14180
L N JRM = NG NG P 2 ) X400
DO 114 K=1sNGPs2 14200
‘ IF (LINE - 485) 11241072107 14210
107 CALLL PAGE (IPD»> LINE» IS7» IDT) 14220
- * WRITE (157,500} 14230
N GO TO (108,109+110)s ICHAP 14240
108 O WRITE (I357s501) (RT30(IYsI=122)s DIMAs RT33s DIMB» 14250
1 TTRTE5 s SEAL? (RT36(TV1=12Ys THIC: (RT37UTYs1=1:2)s NPANs> ~ 1%2506 ~— —
2 (RT38(1)sI=13s2)s SPADs (RT39{I}sI=1s2)+ PRSSs CONCs CF 14270
GO TO 111 14280
T09 O WRITE (I57:501Y TRTAIL{TI s1=1%53)s DIMAS Rid3s ODIMB 3 ; 14290
1 RT35s SKAL® (RT26(I)sI=192)s THICs (RT3T7(I}>I=1-2)s NPAN> 14300
2 (RT28(1)s1I= 15205 SPADs (RT39(I)sI 192)a PR5Ss CONCs CF 14310
o ) coUTeTTTITTTTTT 5 -9 B
110 0 WRITE (I57s518) (RT32(I}sI=1s3)s DIMAs RT33, DIMBs RT34s DIMC» 14330
1 RT35s SKALs (RT26(I)s1=192)s THICs (RT37{(I})sI=1s2)> NPAN>s 14340
2 {RT38(T)1sI=122)s SPADs (RT39(I}sI=1s2)s PRSSs CONCs CF 14350
111 WRITE (IS7s505) 14360
LINE = LINE + 11 14370
117 TF TUIRNM HEW: 1V L AND. TK WEG: NGPYY GO ™ TO Iz~~~ 7 "77 7" """ 1438 T T
J = K+1 14390
0 WRITE (157:508) R{K)s S{K)s T{K)s DTX{K}: 14400
1 R{JYs STJYs TUIYs DTX(Y) 14410
506 0 FORMAT (1H sF5423F74222(2X2E1306)513X 14420
_ 1 F5a 29F7 2»2(2X9E13 6)} 14430
T oTTmmmmmmmmETTT T T TG0 10 14 T T e 7% o B T
115 WRITE (IS7s506) R(K)s S{K)Ys T(K)s DTX(K) 14450
114 LINE = LINE + 1 14460

800 RETURN 14470



SO - 4 | SO e e e e e e e i e e e w LBABO L Ll
F$IBFTC MS23G8 14490
CRAYTWO 14500
SURROUTINE RAYTWO (XPs YPs» 25> BETA» PSI: PAIs THETAs ZSEXT) 14510
C 14520
C PRSS = FIRST WINDOW PRESSURE FACTOR TO SCALE DEFORMATIONS 14530
e PRSF = 2ND WINDOW PRESSURE FACTOR TO SCALE DEFORMATIONS 4540
C BETA = ANGLE IN XY PLANE BETWEEN Y AXIS AND PLANE OF TWO RAYS 14550
C PSI = ANGLE BETWEEN Z AXIS AND PLANE CONTAINING 2 RAYS 14560
C PAI = ANGLE IN RAY PLANE BETWEEN XY PLANE AND PRIMARY RAY 14570
C THETA = ANGLE IN THE RAY PLANE BETWEEN PRIMARY AND SECONDARY RAY 14580
C ZSEXT = DISTANCE OF SEXTANT FROM INSIDE OF WINDOW 14590
C RES{IJ+ 1) = XP X COORD. OF PRIMARY_ENTERING RAY _ 14600
C RES(TJ+ 113 = YP Y COORDe OF PRIMARY ENTERING RAY 14610
. C RES{IJ+ 21) = XP X COORDs OF PRIMARY LEAVING RAY 14620
C RES(IJ+ 31) = YP Y COORD. OF PRIMARY LEAVING RAY 14630
C RES{IJ+ &41) = XS X COORD. OF SECONDARY ENTERING RAY 14640
C RES(IJ+ 51) = YS Y COORD. OF SECONDARY ENTERING RAY 14650
C RES(1J+ 61) = XS X COORDe OF SECONDARY LEAVING RAY .~ . ...14660 .
C RES({1J+ 71) = YS Y COORD. OF SECONDARY LEAVING RAY 14656 T
C RES{IJ+ 81) = ZSEXT . 14680
C RES({IJ+ 91} = BETA 14690
- ol RES(TJ+1017 = P3I T#700
2 C RES{IJ+111) = PAT 14710
3 C RES{IJ+121) = THETA 14720
- C RESTTIFIZIT = SA1 o T— R % £ ¥+ R
C RES{1J+141y = ERROR 14740
C RES(IJ+151) = BLANK 14750
C RESTTI¥IBIY = BLANK 14780
C RES(IJ+171) = BLANK 14770
C 14780
T TCOMMONTTTDUM —— ““ S /% £~ o S
C 14800
0 EQUIVALENCE (DUM( 1)s CON) s (DUM( 501)> X)» 14810
T TDUMTI00TIT B (DUM{I501) » WY s (DUMTZ0017s DWXJ s 14820
2 (DUM(2501)s DWY) o {DUM(3001)s JPN3>» (DUM{3501)s RTV) 14830
C 14840
"" T Ty R TV AL ERCE T T T T T T SO T T TLY s I MATT ST T T T TCON T2 Y D IMEY T T T g s s T T T
1 (CON( 3)s DIMCY» (CON( &4Yys DEL)>s (CON{ 5)s GNU)» 14860
2 (CON( 6)s THIC)» {(CON(U T)s SPAD}» (CON{ 8)s PRSS}> 14870
3 (CON{ 97 NPAN) » {CONT 10Ys 15171 (CONT 117 1507 T48E0
4 (CON( 12)s IBC)s {CON( 13)s NGP)>» (CON( 14)s LPT)o» 14890
5 (CON( 15)» FRY » (CON( 16)s LOCP}» (CON{ 17)s IPD)s 14900
T e T TCON T TI8Ys T IPRT S 7 T TUCONT 19 "CHAPY s~~~ T TTCONT201 " FSCRYTs 77 149107 770 7 77 0 T
7 (CON( 21)sISCR2)>» (CON( 22%, SKAL)s (CON( 23)s ISEC)s * 14920
8 (CON{( 24)s NPAG)s (CON( 2539 YONG) » (CON( 261 ILGD)> 14930
& (CONT 27V, IREL)» (CONT 28Ys LPBYS (CONT 2975 CPRSS) 14940



14950

0 EQUIVALENCE (CON( 31y, SCALYS (CONT 415 SPAC) s 14960
1 (CON{ 51)» PRES)> (CON{ 61)s PLNA}> (CON( T71)» RAYA)» 14970
2 (CON{ 81)s PATIA)> (CON( 91}s THEA)» {CON(101)s RI)s 14980
3 (CON(11l)s RES)» (CON(301)s STAT) s (CON(351)s OIF)» 14990
4 (CON(401)sEANDF)» (CON(451), RHS) 15000
S e e e et o s s o e . SRR -1 2 ¢
DIMENSION CON(BOO)s X(223522)s Y(22+22)s W(22:22)s DWX(22:227 > 15020
1 DWY(22:22)» RES(180} 15030
c 15040
DIMENSION C1(3)s DELTAP( 4)s CN{(3Ys RI{B5)» CR(3)s D(3)s EE(3) 15050
C 15060
DIMENSION E(3)s SN1(3)> SN2(3)s S1(3), S2(3)s PMNS(3)s VI3) o A5070 i
C 15080
1J = LP7-1 15090
[F (NPAN «EQ.« 2) PRSS = ~(PRSS—CPRSS) . 15100
RES{ 1y = XP 15110
RES 2) = Yp 15120
e PALY = THIC e . N e e.XBL30
P2y =Dp(1)y + SPAD 15140 T
D{3} = D2} + THIC 15150
N = NPAN%*2 15160
PO 100 TEISN 15170
ST 100  DELTAPI(I) = 1.0 15180
e RAD = 04017453292519 15190
DEG = 1¢0/RAD S =% 10 I
SEC = 206264.8064 15210
PI = 3,141592653 15220
REST Gy = TZSEXT 152730
RES 10y = BETA 15240
RES 11y = PSI 15250
o T TTREST 127 = THETA o A 972 Y B
RES 13) = PAI 15270
RES(14)=PATI+THETA 15280
BETA = BETA¥RAD : 15250
PST = PSI *RAD 15300
_ PAI = PAI % RAD 15310
T T T HE T AR THE TARRAD T T T e e e o e e et 18320 0 0 VT
S1(1) = COS{BETAI*COS(PAI) = SIN(BETA)*SIN(PSII*SIN(PATL) 15330
S1(2) = SIN(BETAI*COS(PAI) + COS(BETA}*SIN(PSI)*SIN(PAI) 15340
51T3Y = COS(PST) #SIN(PAT) 15350
G = =ZSEXT =0,716 15360
310 0 A = (0.1703 + 04335/C0S{64.,0%RAD + ABS(THETA/2.0)))/ 15370
T T T T AN (€ 0% RAD TF ABSUTHETA/ 2L 0T T TAN (52, 0%RADYTYT T T T T T 77 1B380 © T T T T
B = A¥TAN(=52,0%RAD} # 0.1703 15390
IF(THETA-EQa0+) GO TO 20 15400

C = (=34274 - B + A®TANUABSUTHETAY )Y}/ TANCABSUTHETAY) 15410



N s e e e i i e el o T g Z S EX T = 2 LR O = o e e i i e o e a b BL20 v

20 EC1) = XP + G#S1(1) 15430
E(2) = YP 4 G%S1(2} , 15440
E(3) = G¥*S1(3) 15450
DO 304 I=1+3 15460
304 VII) = E(1) 15470
e e et s e e 1BY = O - . 3- L.l :1¢ N
CALL BONDRY (XPs YPs IBY) 15490
IF(IBYsEQel) GO TO 800 " 15500
CALL TRACE (SlsVaXPaYPsRI9NsDaDELTAPaSN19ISOsPRSSsCPRSS) 15510
RES( 3) = XP 15520
RES 4y = YP 15530
CALL BONDRY (XP» YPs IBY) e e e e 48540
IF (IBY <EQe 1V GO TO 801 15550
SAT = PAI + THETA 15560
S2(1) = COS(BETAY#*COS(SATY = SIN(BETA)%#SIN(PSII#STIN(SAT) 15570
S2(2) = SIN(BETA)%COSISAT) ¥ COS(BETAT*STN{PSTT#STNTSATS 18580
S2(3) = COS(PSI) #SIN(SAT} 15560
IF (THETA oNEs 0.0} GO TO 330 15600
T AATETATWTE LT3 '"““““”““““““"““‘“““““““““”“”‘“““”“““”““*““““THSTG“”“““”““““”“‘
BB = 3,274 - 8 15620
O DA = SL(1)¥AA ~ BB#(COS(BETAJ*SIN(PAL) SIN(BETA)*SIN(PSI )+ 15630
1 COSTPATYS . 15840
3 0 DY = S1{z2)%AA + BB* (COS(BETA}*SIN(PSI ) #COS(PAT )} — SIN(BETA)* 15650
- 1 SINIPAIL)Y) 15660
DL =TSIUETHAR COSIPSTI*COSTPATT¥RE" T T T e e e G T T e
EECL) = E(1) + DX 15680
EE(2) = E(2) + DY ’ 15690
EE(3Y = E(3Y ¥ DZ 15700
DO 350 I=1,3 15710
350 E(I) = EE(1) 15720
T 330 XS = EUIV = EU3yess (T T B TUBT30T T T T
YS = E{(2) ~ E(31%#82(2}/52(3) 15740
RES( 5) = XS 15750
REST 87 ETYS 15760
CALL BONDRY (XSs YS, IBY} 15770
IF (IBY +EQe. 1) GO TO 802 15780
- - TF T RPAN B 2 PRSS ™ & G TPRSS=CPRIS) == = = oo s e [ 0 = To R
CALL TRACE (529E9X55Y59RIsNaD:DELTAPaSNZsISOsPRSS,CPRSS) 15800
RES( 71 = XS§ 15810
REST BT =YS 15820
CALL BONDRY (XS» YS» 1BY} 15830
IF {IBY .EQe 1) GO TO 803 s *15840
T T T T R U e HOPO USNT, "SR2 3T PNSS TAPNSY == m = = = mmmes S v e e L 1585p " "7t oo oo
THETAN = ASIN{APNS} 15860
ERROR = (THETAN ~ THETA)*SEC 15870

SAL = SAT/RAD 15880



RES ( 151 = _ERROR 15890

GO oV PP Y e o] mv— - - —— w1 4r A pr  wams e st e e smerrin b b W L MARLA MM WA L MM m A ar o - e

GO TO §00 15900
800 RES(3)=1.E+9 15910
RES{4)=1E+9 15920
801 RES(5}=1+E+9 15930
RES(6)=1.E+9 15940
e e e BO2_RESUTI=10E*9 _— e e ek 2920
RES(8)=1sE+9 T15960
IF (NPANoEQo2) PRSS=~(PRSS=CPRSS) 15961
803 RES(15)=1.E+13 15970
900 RETURN 15980
END 15990
$IBFTC MS23G9 N L k000 N
CTRACE , 16010
SUBROUTINE TRACE (CSsEsX»sYsRIsNsDsDELTAPSCR»ISOsPRSSsCPRSS) 16020
C 16030
C THIS SUBROUTINE TRACES THE RAY THRU THE WINDOW 16040
C 16050
_ O DIMENSION CS(3)s E(3)s CI(3)> CN(3)s CR{(3)> DELTAP( 4)» RI( 5)> 16060
1 D(3) 16070
C 16080
ZP = 0,0 16090
< TRTET 16160
NS DO 110 I=1,3 16110
110 CI(I) = CS{I) 16120
115 CALL ITERAT (X5 Y5 Ks DELTAPs CI» DELZ, OWXKy OWYY — ~ 777777716130 T -
ZP = ZP + DELZ 16140
CALL NORMAL (OWXs OWYs K» DELTAP, CN) 16150
QRI = RI{K+117RITK} 16160
CALL REFRCI (CIs CNs QRI> CR s 150) 16170
o __IF (N=K) 80028005120 _ e 186180
120 E(1) = X ~ S - KT R
E(2) = Y 16200
E(3) = ZP = DI(K) 16210
DO 125 12133 16220
125 CI(I) = CR(I) 16230
X = E(1) = E(3)#CI(1)/CI(3) 16240
e S S i S 7 I o -3 B O 6 3 e - 7210 N
ZP = D(K) 16260
K_= K+l 16270
TF K »EQs 37 PRSS = =~(PRSS~CPRST] 16280
GO TO 115 16290
800  RETURN 16300
- Y7 T -3 5 1 ¢ R
SIBFTC MS23HO 16320
CITERAT 16330

SUBRQUTINE ITERAT (XPs YPs K» DELTAPs CIs DELZs OWX» QWY) 16340



16350

e oo st o 1 st oo sy 0 2 st o o st o 12 s s e . et e S i 8 i 1 . B 8 7 1 i 4 v e e s 20} oo 7 S e o o e st s ot o e e B0 D - q et mem e

C THIS SUBROUTINE PERFORMS THE ITERATION TO FIND THE POINT XP»YP ON 16360

C THE DEFORMED SURFACE. 16370
c } 16380 '

COMMON DUM 16390

EQUIVALENCE (DUM(1)»CON)»(CON(1}sDIMA)»(CON(2)>DIMB) 16400

16410

DIMENSTON CT13Y> DELTAP(10) 16420

c 16430

J = 1 16440

DELTAA = 050 : 16450

101 CALL INCOTB (XP»> YP» OWF, OWXs OWYsK) 16460
DELZ = OWF¥DELTAP(K) ] I L x . T

A = (DELZ = DELTAA®CI(371#Ci(3) 16460

IF (ABSIA) - 1,0E~06) 800,800,102 16490

102 _DELTAA = DELTAA + A 16500

XP = XP + A®CI{(1) 18510

YP = YP + A%CI(2) 16520

_____ ) _DIMA=2.#DIMA 16530
DIMB=7 . ¥DTMB S -7 4o R

1BY=0 16550

CALL BONDRY(XPsYPsIBY) 16560

= DIMA=DIMA7 2 1570

& DIMB=DIMB/2e 16580 :

_ IF(IBY.EQs1) GO TO 800 16590
J= J¥1 18656 T T

IF (J-25) 101,800,800 ' 16610

800 RETURN 16620

END 18530

$IBFTC MS23H1 16640

CINCOTB 16650
) TEUBROUTINE TNCOTE TKPy YP s OWFs OWXy OWY» TP — 77777 777777 TT1eé60 T

C 16670

¢ THIS SUBROUTINE GENERATES THE TABLE OF INTERPOLATION COEFFICIENTS 16680

o T8690

DOUBLE PRECISION A»BR»>ALsA2sA32A4 16700

¢ 16710
i 1 B 1V e V% -4+ M

C 16730

0 EQUIVALENCE (DUM({ 13> CON)» (DUM( 50135 X)» 16740

1 (BUMTTB0TY S ™ W7 (BUM(Z25175 DWXT5 18750

2 (DUM(3001)» JPN)>» (DUM(3501)s RTV), 16760

o 3 (DUM(4001)s BR) > (DUM(6100)s  B) 16770
e 16780 7

0 EQUIVALENCE (CON{ 1), DIMA} (CON( 2)s DIMB): 16790

1 (CON( 3}s DIMC) s (CON{ 4)» DEL)s (CON(  5)s GNU) > 16800

2 (CONU 6)s THIC) CCONT 7y s SPADY» {CONT 8)» PROD)» 16810



e i3 (CONK_ 909 NPANYs  (CONC 103)» I1SI)» — (CON{ 11), IS0}, 16820 . . _.
4 (CON( 12%s IBC)s (CON( 13)s NGP}o (CON{ 14)s LP7)» 16830
5 (CON( 153 FRY » (CON{ 16)s LOCP})> (CON( 17)s IPD)> 16840
6 (CON( 18)s IPR) s (CON{ 193}, CHAP}» (CON( 20)sISCR1)> 16850
7 (CON{ 21)sISCR2)>» (CON( 22)» SKAL)» {CON( 23)s ISEC)>» 16860
8 (CON( 24)s NPAG)» (CON{ 25)s YONG) s (CON{ 26)s ILGD): 16870
e e .9 (CON{ 27)» IREL)> o ACON( 28)s LPBY, . (CON( 29)s CPRSS) 16880 e e
186890
0 EQUIVALENCE (CON( 313ys SCAL}> {CONCU 41)s SPAC)» 16900
1 (CON{ 51)s PRES): (CON( 613> PLNA)S {(CON( 71)s RAYA): 16910
2 (CON( 81)s PAIA) (CON( 91)s, THEA)» (CONTIO0TT» RI)» 16620
3 {CON(111l)» RES)» (CON(30Llys STAT)» (CON(351)s OIF): 16930
4 (CON{(&01)sEANDF) » {CON(451)s RHS) 16940
T T T T T e e e e e g5 T T
0 EQUIVALENCE {(RTVsBI)s{(QIF(1)sNDX}s(OIF{2)sNDY}s(X1s0IF(3))>» 16960
1 (Y1sQIF(4))s(QIF(5)sCONSTL) s (OIF(6)sCONST2) s (OIF(7)»CONST3) s 16970
2 (OIF(8)sCONST&)2{OIF(9)-CONSTS) s (OIF(10)sCONSTE)» (OIF(12)sMIBP 16980
16990
DIMENSION _CON(500)» X(21-33)> OTF(10), W(21:33), DWX(21s33)> 17000 _
17010
DIMENSION Al25)sBR(32932)5B(36s25)5A1(2522)sA2(2522) 17020
1 JPN{B00) sRTV(500) sA3(2552) sA4(32:2)sWC(3632) 17030
e~ . 17040
e DATA PI/3.14159265/ 17050
~ B i 17060
JUMP=5 17070
IF(MIBP)Y3045304+400 17080
304 ICHAP = CHAP 17090
JUMP=1 17100
X1P=X1 17110
. Y1P=Y1 N i . o L . 17l20
GO 10O (2054060} sICHAP " 17130 T
20 1DX=5 17140
IDY=5 17150
GO TO 309 17160
40 IDX=DIMA 17170
IDX=1DX/2 17180
TOY=0TMg ™~ T T T T e e e e e e e e . ey y1ge s T o T
IDY=1DY/2 17200
305 IF(IDX.LT«5) IDX=5 17210
TF({IDYeLTaB) IDY=5 17220
GO TO 309 17230
60 IDX=NDX 17240
T T 152, 2 Ny 42414 -
IF{IDXeLToB) GO TO 306 17260
IF(IDYoLLTo5) GO TO 306 17270
GO TO 3711 17280


http:20-40.60

e et e e o e oo B 0 MR TT B (T 8003071 DX IDY it e o e e e e e

e 172900

307 FORMAT (1HO, 80H INTERPOLATION FAILS. GRID HAS LESS THAN SIX NODES 17300
1 IN THE X OR Y DIRECTIONe IDX=9I12s6Hs IDY=s1231Hs) 17310
STOP 17320
209 IF(IDXGT-10) IDX=IDX/2 17321
IF{IDYeGT-10) IDY=IDY/2 17322
e e e 3L CONTINUE e e oo o e e X T33O0
DT X=1DX 17340
DT X=DTX*DEL 17350
DTY=1DY 17360
DTY=DTY*DEL 17370
DO 300 Il=1s4 17380
GO TO (3109318+3145322) 011 1390
310 I3=IDY+1 17400
12=13-5 17410
J3=1DX+1 17420
J2=J3-5 17430
GO TO 308 17440
_____ __314 12=IDY+1 e . U 4 . -1 SO
I3=12+5 17460
J3=1DX+1 17470
J2=J3~5 17480
— GO TO 308 17490
A 318 I3=IDY+l 17500
7y [12=13-5 o N . 17510
J2=1DX+1 i T I N 4+ %Y ¢ I
J3=J2+5 17530
GO TO 308 17540
222 12=1IDY+1 17550
I3=1245 17560
“J2=1DX+Y 17570
J3=J245 - s N - < ¥ o
308 CONTINUE , 17590
AA=DIMA/ 2o 17600
EB=DIMB/ 2 17610
DO 200 I=1236 17620
DO 200 J=1.25 17630
T 200 BCI»JYy =g, 0 T T T T T T ey e e e e e e e e e L4 T T
K = 0 17650
DO 202 J=J2sJ3 17660
EJ=J 17670
DO 202 I=12s13 17680
e . K=K+, 17690
El=1 Tt T Trm e e T 7000 T
UsDEL*¥(EJ=1s)—X1P 17710
V=DEL*(ETI~-16)=Y1P 17720
8040 Blrs 1) = (Ukud)y#(Vxkgy) 17730



BIKs 2) = (Uxx4g)x({vx®3z)y 17740 )
T T B(Ks 3) = (Us#3)x(V¥%4y TooToT ThoTTTmIT T nrmmm e o e e e TTEGT T T
BIKs 4) = [UsedL)e({VE*2) 17760
B(Ks 5) = [Usk*3)#(V#%3) 17770
BIKs 6) = (U%X2)#(V¥%4) 17780
BIKs 7) = (Ukx4ys{V ) 17790
e e BAR 2 B) = (UREF)RANVERDDY e R e e e e e e s o 2 1800 e
B(Ks 9) = (Usx2)%(V#%3) 17810
B(K»10) = (U )3 (VG ) 17820
B(Ks11) = (Uk%4) 17830
BlKs12) = (U*R3YHTV ) 17840
BIKs13) = [U%%2)#(VH*2} 17850
Blgs14) = (U Y#(Vi¥3) I X411 N
BUKYiBY = (Vg 17870
BIKs1l6) = (U*%3) 17880
BlKa1l7) = (Ub*2)%(V ) 17890
B(Ks18) = (U YR (VEH#D) 17900
B(Ks19) = (V#%3) 17910
Bk 20) = (Usxx2) . . 17920
B{Ks21) = (U y#(V ) 17930 T
B(Ks22) = , (Vex2) 17940
B(Ks23) = (U ) 17950
~ "BlKs24) = (V ) 17960
~ B(K»25) = 1.0 17970
WCIK1y=W{TsJ} 17980
WCTK 2Y=DWXTTsJd) - e 2= 7¢
IF{ILRG.NEsL1l) GO TO 201 18000
WC(Ks1)=0o5%(W(IsJ)*CONST2#({ABS{CONST1/CONST2) )+CONST3*#COS(PI*U/ 18010
1T (AR%3 . 1 T¥COS(PI*V/(BB%*2:) 1) 18620
IFINPANLGEQWs2) WC(Ks2i=0o5%(W({IsJ)*CONSTE*(ABRS(CONST4L/CONSTS) )+ 18030
_ 1 CONSTHE*COSIPI*U/(AA%2,) ) #COS{PI*V/(BB#2,))) 18040
201 IF(ARSTX(T sy wX1P-U)=1:s0E~T712025202+206 T T T T T T T T 80500 T
206 DO 210 LM=1s25 18060
210 B{Ks M}=0, 18070
202 CONTINUE 18080
DO 240 K=1»s2 18090
DO 240 I=1s25 18100
- B /T B 4 e 1 0 1 ¢ S
DO 240 J=1336 18120
2400 A4LTsKI=A4 (T K)+BlJs IV *WC(JsK) 18130
C T8TZ0
C===== THIS SECTION MULTIPLIES THE COEFFICIENT MATRIX BY ITS TRANSPOSE 18150
R 18160
i 15 70 I T~ 27 % %> T - 3 A £} o
DO 124 J=1,25 18180
122 BR{IsJ) = 0.0 18190
DO 124 K=1:36 18200



e oty BR{Lad).. = BRAL )t BUKa LY RBLKSY o o e e e 18230 .

C 18220
Cz===== THIS SECTION INVERTS THE INTERMEDIATE MATRIX. 18230
C===== THIS SECTION CALCUILATES THE COEFFICIENTSs 18240
C \ 18250
NR = 25 18260
e e e et e st e, e e e NG B2 e —- e e e kB2T70
CALL SEQS {BRsAZsNRsNC) 18280
DO 280 1=1,25 18290
GO TO (260s26452685300)s11 18300
260 AL(Is1)=A4{1»1) 18310
AL(TIs2)=A4(152) 18320
GO TO 280 o . 18330
264 A2(I1s1)=A4(151) 18340
A2(I»2)=A4(1+2) 18350
GO TO 280 18360
268 A3(T,131=A4(1s1) 18370
AZ(Ts2)=A4(122) . 18380
80 TO 280 e e 38390
280 CONTINUE 18400 -
300 CONTINUE 18410
C 18420
— CEeme=s THIS SECTION TNTERPOLATES TO OBTATN THE DEFLECTION AND SLOPES AT 184730
3&J C THE POINT XP» YP. 18440
C . 18450
Z007 J=1 B s < Y o
IF(LsGEo3}) J=2 ] 18470
IF(JUMP.EQ.5) GO TO 504 18480
LIUTGOTTO (a20552255 2655345504 s JUMP T84S0
420 SXP=XP 18500
SYP=YP 18510
XP=DTX" T i T T T T Ty e M 8%260 0 T T T
Ye=pTY . 18530
GO TO 512 18540
504 IF(ABS{XPY-DTX)510,510-518 18550
510 IF(ABS({YP)-DTY}51255122526 18560
512 DO 514 K=1:25 18570
) - N 4 = <15 TN ¥ - 37 o J
- GO TO 540 , . 18590
518 IF(ABS({YP)-DTY) 5221522534 ‘ 18600
522 DO 524 K=1:25 18610
524 AlKY=A2{K»J} 18620
L . M_m_-_,_}i(?mIQ__EfEO ' . 18630
526 DO 530 K=Y,25 ~ U TTTTTITTT mmomTTTm mmmmmRn T o oo T on e e ot g6aoT 0 T
530 A(KI=ARZ(K»J) 18650

GO TO 540 18660

534 DO 538 K=125 18670



538 ALK EAG(Kd) - e 18080 e
“540 CONTINUE 18690
XP=XP=X1P 18700
YP=YP-Y]1P 18710
0 OWA = AT TV#{XP®¥4 ) (YP®%4) + Al 2)# (XP##4)% (YP#%3) 18720
1 4 AL BYRIXPRIZYH{IYPHRL4Y + AL L) (XP##4)%(YDPHX2) 18730
e + Al 5)H(XPREFYH(YPR®T) & Al H)% (XPRRD )R (YPH¥L) 18740
3 + AC TIR{XPH¥4LY®(YP )+ Al BIF(XPE#Z)#(YPH¥E2) 18750
4 + AL O)#(XP¥#2)#(YP*%3) + A{10)%(XP YROYP**L)Y 18760
5 ¢ ALLL)e(XP#*4) 4+ A(12)#{XP®%3IH(YP ) 18770
6 4+ A3 R IXPRw2 Y% (YP2x2Y) + A(14)%(XP Y (YP#%3) 18780
7 + A(15) % (YP#3%4) + A{16)%(XP#%3) 18790
8 + ALL17) e (XPax2)%(YP ) 4+ A(18)#(XP S (Yp¥spy 18800 o
5) + AU19)* {(YP¥%3y & A{20)%(Xp*#2) 18810
0 OWB = A{21)%(XP y % LYP yo+ Al22)% (YP#3#2) 18820
1 + Al23)%{XP } + Al24)% {yp ) 18830
2 + A(25) 18840
OWF = OWA + OWB 18850
_ O OWX = 4o ONA( 1) (XPR*Z)H(YPHI4L) + 4o ORA( 2) % (XPHRRB) % (YPR¥3 ) 18860
T F B ORAT TR TRPHRIDTH(YPHEL Y 4 4e0%A( L) ¥ (XPFx3VH(YP¥¥2Y 1870
2 + Ba0%A( BIR(XPHREDIH(YPHED) 4+ 2,0%A( 6I%(XP j# (YP#¥4) 18880
3 + LeORA( TI¥(XPH¥%¥3)%(YP Y 4 BOHA( BYH[XPH%2)H(YP#%2) 18890
— - 4 + D ORA{ T9YRTXP VETYPRETY + RT10) % (YP¥¥%4) 18900
P~ 5 + 4 O%ALTLI*(XP%x3) + 3.0%A(L2)%(XP®%2)%(YP } 18910
. ) ) + 24 0%A(13)%(XP JRLYP*%2) + All4)* (YP#*#%3) 18920
7 FRVORATIETHFUXP¥E TTETILORATITVEUXP Y ECYR Y IEEE
8 + Al18)%* (YP®%2) 4+ 24.0%A(20)%(XP ) 18940
9 + AL21)%* (YP )+ AL23) 18950
0 OWY = 4.,0F%A( 11F(XPH¥FLIR(YPHEZ] ¥ 30¥A( ZVXK(XP*¥ELyF{YP*¥2) 18960
1 b Lo O¥AL BIRIXPHHZIR(YPHEZ) + 2,0%A( 4I%(XPRHXLIHLYP ) 18970
_ s 2 + Be0%A{ 5)%(XP¥ﬁ§)*(YPﬁ%2J + 4o OKA{ GIR(XPHKD)H(YPHX3) 18980
3 + AT TIXTXP*%4) + 2 0¥A( gYH(XP¥usy¥(YP "y T T TTisg9oe T T
4 + Be0%¥A{ Q)R {XPHH2 I {YP#%2) + 4,0%A(10)%(XP Y LYP*%3 Y 19000
5 + ACL2)%(XP##®3) 4+ 2L0#A{13YH(XPHEDYH(YP ) 19010
6 + R.0%A (14 %{XP PR IYPH##2) 4+ 4,0%#A(15)% (YP#%3) 19020
7 + AC1T7)%(XPR#®2) + 2.0%A(18)%(XP ja{YP ) 19030
8 4 B,0%A(19)% (YP#%2) + A(21 )% (XP ) 19040
e - TG TR T ORA YT T T YR TTTTY F CRTTREYy T T TTTT T T T T T 19050 T T
XP=XP+X1P 19060
YP=YP+Y1P 19070
JUMP=JUMP+1 15080
GO TO(580557435805580s576+600) s JUMP 19090
i 574 WRITE (1505575) 19100
o 578 FORMAT TIHIy- —— —— o omTmroTommmm omm e n mmem o o n o Tt Tyl T T T T
GO TO 580 19120
576 XP=SXP 19130
YP=SYP 19140



s 58 O WR LT Fone (180058 L - OWE s QWX 2. QW Y. ...

- -

291500 _ L

581 FORMAT (14 » 394 TEST INTERPOLATION VALUES AT CENTER = sE1646e 19160
1 1Hss EléebslHss Ei16.6) 19170
GO T0 410 19180
600 MIBP=1 19190
IF({ICHAP.EQe3) sORo (ILRGoEQa1}} GO TO 800 19200
N —— e DUF =OWF*PRSS e U -2 10 S
OWX=0OWX%PRSS \ T T E2%0
OWY=0WY#PRSS 19230
800 RETURN 19240
END 19250
$IBFTC MS23H2 192560
CNORMAL — o o SR -2 (¢ N
SUBROUTINE NORMAL (OWX» OWYs K> DELTAB» CNJ 19280
C 19290
C THIS SUBROUTINE FINDS THE NORMAL TO THE SURFACE. 19300
C 19370
DIMENSION CN(3)» DELTARP( &) 19320
C 19330
o AMAG =" SART TTOWREHSF 6W?¥¥§T¥TBEETA§TE3%ﬁ%¢“ﬁfT?ﬁT““““”“““”"““““”"T@?EG"“““““”“““””
CN(1Y = (-DELTAPUIK)*OWX)/AMAG 19350
CN(2) = (-DELTAP(K1*OWY}/AMAG 19360
. CNTBY = 1.075MAG 19370
o 800 RETURN 19380
- END 19390
SIBFTT MSZ3M3 “‘ o T i R K= o [ R
CREFRCI 19410
SUBROUTINE REFRCI (CIs CN» QRIS CR» 150) 19420
¢ T9G30
C THIS SUBROUTINE CALCULATES NEW DIRECTION OF RAY UPON ENTERING 19440
C NEW MEDIA. 19450
e - T - T T T e e e e g YT T T e e
DIMENSION CI{3%s CN(3)s CR(3} 19470
C 19480
- DOTP = 0.0 19490
DO 101 I=1s3 19500
101 POTP = DOTP + CI(I)%CN(T) 19510
- - — T ROGTT ETARTRES TRITE R POTE RS T e m s e e JE e =2-% T R
IF (ROOT) 10321055105 19530
103 ROUT = 0,0 19540
WRTTE (TS0E00T REGT 15550
500 FORMAT (1HO»6HROOT= sE16.8/ ) 19560
GO TO 107 _ 19570
“”““”“““““‘“”“““'“EBE“"“ﬁBUT“E“SﬁﬁT“fR66TT”““"“”““m"”““““””””“‘“““" e R-3-1: 1 D
107 DO 109 I=1,3 19590
109 CR{I) = (CI{1}) + (ROUT-DOTPI*CNI(I})/QRI 19600
800 RETURN 19610



e ___END 19820
SIBFTC MS23H4 19630
CCROPOD 19640
SUBRQUTINE CROPOD {(VAs VBs VPRODs AVPROD) 19650
C 19660
C THIS SUBROUTINE FIND THE CRDSS PRODUCT OF TWO VECTORS 19670
C 19680
DIMENSION VA(3)s VB(3)s VPRODI(3) 19690
C 19700
VPRODI(1) = VA(2)#VB(3} = VA(3)*¥VB(2) 19710
VPROD(2) = VA(3)I#VB{1l} = VA(Ll)*VB(3) 19720
VPROD(3) = VAIL1I*¥VBI(2) =~ VA(2)%VB{1) 19730
AVPROD = SQRT(VPROD(1)#*%2 4 VPRQOD(2)#%2 + VPROD(3)#**2) 19740 o _—
800 RETURN 19750
END 19760
$IRFTC MS23HS5 19770
CRESTWO 19780
SUBROUTINE RESTWO (IRTsNOPRT} 19790
C 19800
T C THIS SUBROUTINE PRINTS THE RESULTS OBTAINED BY THE RAYTRA PROG. i9gio T T
C 19820
) COMMON DUM 19830
— C 19840
* 0 EQUIVALENCE (DUM({ 1)s CONY» (DUM( 50119 X s 19850
— 1 _(DUM(10017> Y)» (DUM(1501) » Wi ADUM(2001)s DWX)» 19860 .
2 (pUM(2501)s DWY)>» {(pUMT{3001Y> JPN) » {DUM(3501)s RTV) 19870
C 19880
0 FQUIVALENCE (CON( 13y, DIMA} (CON( 2)» DIMB})» 19890
1 (CON( 33)s DIMC)> (CON( 43ys DEL)>» {CONU 5)» GNUYS 19500
2 (CON( 6)s THIC) (CON( 73)s SPAD}>» (CONC 8)s PRSS)» 19910
- 3 (CON{ 9}s NPAN)» < (CON( 10)ys ISIiys {CONC 111> IS0} 19920
4 TCONT 12Ys IBCY» T 7TUCONT 137, “NGPY, —  "TTCONC Igyy "CPYY. 7 Tiggsg 0 T
5 (CONC( 153 FRY s (CON( 163)s LOCP)o» (CON( 17)s IPD)> 19940
6 (CON( 18)s IPR}> {CON( 19)s CHAP!» {CON{ 20) sISCRL) » 19950
7 {CON( 21)sISCR2)» (CON( 22)s SKAL)>» (CON( 23)s ISEC)» 19960 -
8 {CON( 243)s NPAG)» {CON( 25)s YONG)» (CON{ 26)s ILGDI}> 19970
. 9 (CON( 273 IREL)S {CON( 28)s LP5)>» (CON{ 29)s CPRSS) 19980
¢ " S = 1 1- 7o S
0 EQUIVALENCE (CON( 31)s SCALIJ>» {(CON( 41)s SPAC)>» 20000
1 (CON{ 51)s PRES)» (CON( 61}» PLNA}S (CON( 71)s RAYA)>» 20010
2 (CON{U 811, PAIA):» (CON{ 91}, THEA)» (CONTIOTT > RI1Vo» 20020
3 (CON(111)s RES)>» (CON{291)s STATY» (CON{351)s OIF}>» 20030
e e e e LCON(40T) SEANDE)s  (CON(451), RHS)» —  (CONL 30})» IRM) = 200%0 I
' 20050
0 EQUIVALENCE (STAT( 1)Ys NMP)» {STAT( 9)s AVG)» 20050
1 (STAT(25)s AVS)o» (STAT{41)s AMNI» (STAT(49): STD) 20070
C 20080



e e e e e e e D EMENST QN ~RTEL0 £33 5 RTR20L5) 5 RIBO (310 RT3642 s RIBTL2)s (L . .200900

1 RT38(2)s RT39(2)s RT31(3)» RT32(3)> RES(180)s PLNA( 8}» AMNI( 8} 20100
2 STD( 8)s NMP!{ 8) 20110
C 20120
DATA RT20(1)/36HT W © R AY TRACE D ATA / 20130
0 DATA RT30(1)/13HELLIPSE A=/s RT31(1)/13HRECTANGLE A=/> 20140
e e — o RT32(1)/13HTRAPEZOID A=/» RT33/4H B=/» RT34/4H C=/> 20150 . ..
2 RT35/6HSCALE=/>s RT136(1)/10HTHICKNESS=/> 20160
3 RT37(1)/9H PANES=/» RT38(1)/11H  SPACING=/» 20170
4 RT39(1)/12H PRESSURE=/ 20180
0 DATA RT40/6HZSEXT=/s RT41/4H IN./s 20190
1 RT&42/5HBETA=/ RT43/5H DEGe/» 20200
2 RT44/4HPSI=/s  RT45/5H PEGs/s 20210
3 RT46/6HTHETA=/s RT47/5H DEGs/ » 20220
4 RT48/4HPATI=/ RT49/5H DEGe/» 20230
5 RT50/4HSAI=/» RT51/5H DEGs/ 20240
DATA RING/6HHINGED/ s CH/1H 73 CLMP7GHCLAMPE/ s CC71HD7 20250
0 DATA RT6O/6HXP IN /» RT61/6HYP IN /o 20260
1 RTe2/6HXP OUT/s RTE3/6HYP OUT/9s RT64/76HXS IN /» RT65/6HYS IN /o 20270
T T T RTEE/6HXES OUT s RT67/6HYS OUT7» RT6B/BHERROR 73 RIG9/6H(SEC) 7~ 20280
C 20290
C INITIALIZE INDEXES. 20300
- C 20310
it 1510=10 20320
IS8 = IS0 20330
[69=1SCRZ+1 ’ o - - TTTTTTEO3yg T T T T
: IF(NOPRT4EQ.0}) IS8=1SCR2 20350
TF{NOPRT«EQas0) 159=158+1 20360
; ICHADP ="CHAP 20370
GO To (1005110%s ISEC 20380
100 GO TO (1015106)s LOCP 20390
T 101 LOCP =72 T {0 Y o B
C 20410
C THIS SECTION PRINTS THE RAY TRACE RESULTS 20420
C 20430
CALL PAGE (IPRs LINE» IS8» IRT) 20440
WRITE (158,500} RT20 20450
T U™ " FORMAT "TTHO Y EE Xy SN mmmmmmrm om0 T v
IF (IBC «NE- 1} GO TO 302 20470
CONC = HING 20480
TCETETEH 20450
302 IF (IBC «NEw 2} GO TO 303 20500
CONC = CLMP 20510
o~ o 4 O 721 o I
303 GO TO (102s 103» 104)s ICHAP 20530
102 0 WRITE (158,501 (RT30(1)sI=1+3}s DIMAs RT33s DIMB> 20540

1 RT35s SKALs (RT36(I)sI=1s2)s THICs (RTI37(I)sI=1»2)s NPAN> 20550



e e 2 \RT38(I1)21=1+2}> SPADs (RT39(1)s1=1»2)s PRSS, CONC» CF 20560 = _ ..
507 O FORMAT (1HO22A63AlsF5022A4sF5a2sL4X0A69F46253XsA65A4sF5422A62A3 20570
1 I1aA6sABsF35192A6sF5a133XsA69A1) , 20580
GO TO 108 20590
103 0 WRITE (158s501) (RT31(I)51=193)9 DIMAs RT33s DIMB>» 20600
1 RT35s SKAL» [RT36(I)»I=1%2)s THICs» (RT37(I}sI=152)s NPAN: 20610
2 (RT38(I)sI=1,2)» SPADs (RT39(1)sI=1s2)s PRSSs CONCs» CF 20620
B GO TO 108 , TSG630 T
104 0 WRITE (1585518) (RT32(I}sI1=153)s DIMAs RT33»> DIMBs» RT34s DIMC» 20640
1 RT35s SKALs (RT36(I)2I=122)s THICs (RT37(I)sI=122)s NPAN: 20650
2 (RT38(I)sI=1-2)s SPADs (RT39(I})sI=142)s PRSS» CONCs CF 20660
518 O FORMAT (1HO»2A8 A1 9F5622A42F5:22 A4 F502 05X 2A62F4:293X2A069A42F5:2 20670
1 A6:2A32112A69AB s34l 22A62F50153X2A62A1) e 20680
105 O WRITE (1S8+502) RT40S REST T 9Ys RT&Ls RT&2S RESUT0Ys RTGE, 20690 77
1 RTa4s RES( 11)s RT45s RT46» RES( 12)s RT47» RT48s RES( 13)s RT49» 20700
2 RT50s RES({ 14)s RTS51 20710
505 0 FORMAT (THO/1H SAB F 7eBsAb 33K sABsFBarsABsaRKsALsFBe2sAB2EKS 20720
1 AbsFBa23A5 33X A4 3FB8u2sAB33XsALsFBs22A5) 20730
L O WRITE (1585503) RT60s RT61> RT62s RT63s RT64» RT65> RT66s RT6T» 20740
T RT685 RI169 T e 20780 T
503 FORMAT (1HO 92X sA063BX0A695X2A695XsA6sTXoA6IE5XsA695XA63BX0A6355X 20760
1 Abs1XsAD) 20770
5 106 IF{LINESEQ.35) LOCP=1 20780
e 108 0 WRITE (15835504 RES( 1)s RES( 29 RES( 3}s RES( 4)», RES{ 5> 20790
- 1 RES(HQiszESI 7Ys RES{ 8)s RESH 15) 20800
504 0 FORMAT (1H sFBetts3XsFBelrs2XsFBolts3XKoFBsbsbXaFBabis3XsFBels3Xs 20810
1 FBals3XsF8alsBXsF1l265) 20820
LINE = LINE + 1 20830
GO TO 800 20840
C 20850
C TH1IS SECTION PRINTS OUT THE MEAN AND RMS SUMMATION DATAe 20860 .
C o A o ¥ < 0 £«
110 III = 0 20880
CALL PAGE (IRMs LYNs 1S0Os IRT} 20890
WRITE (15055001 RT20 20900
WRITE (IS0s510} 20910
510 FORMAT {1HO+39Xs43HM E A N AND RMS SUMMATION 20920
- - GO TO TITZ 1181187 s TCHAP - 7w ns e, mmmmmmnmnmn e mmmmm ormmpnene T oo
112 0 WRITE (158+501) (RT30(Ijs1=13}s DIMAs RT33» DIMB» 20940
1 RT355 SKAL» (RT36(I)sI=122)s THICs (RT37{(I}sI=152)» NPAN> 20950
2 (RT38(1)YsI=13s2)s SPADs (RI39{I)sI=152)s PRSSs CONCs CF 20960
GO TO 118 20970
114 0 WRITE (1S85501) (RT31(I}sI1=1s3)» DIMAs RT33», DIMB, 20980
T RT35s SKALs (RT36(T)s1=1727s THIC» (RT37TI)2I=152)> NPAN> 26890 "~ © T 77
2 (RT38(f)sI=122)>» SPADs (RT39(I)sl=122)> PRSSs CONCs CF 210006
GO TO 118 21010
116 0 WRITE (158518} (RT32(I)sI=153)s DIMAs RT33s DIMB» RT34s DIMC» 21020


http:IF(LINEEQ.35

e s . e e e s i e S s o e R 1358w S ALt e LRTBE LI N2 Ln] 02 2 THIC: {RTAT (LY al=102 )0 NPANs. ... _.21030 .. . ... .
2 {(RT38(I)s1=1+2)s SPADs (RT39(1)sI=1»2)» PRSSs CONC» CF 21040
118 0 WRITE (1S8,502) RT40» RES( 93s RT41ls RT42» RES( 10)s RT43» 21050
1 RT44s RES{ 111s RT45s RT462 RES( 12)s RT47s RT48s RES( 13)s RT49, 21060
2 RT50s RES( 14)s RT51 21070
WRITE (I1S0s 513) , 21080
- — _..513 _FORMAT (1HO»47H __ . MEAN e XMS_ NOe POINTS) 21090
0 WRITE (1S0s512) | AMN{TYs STD{(I)> NMP(I}>» I=1sNPAG) 21100
512 FORMAT (1HO» 13XsE1]lets2XsE11lab26X213) 21110
800 RETURN 21120
END 21130
$IBFTC MS23H6 21140
CMENRMS__ . . SN2 ¥ -1 S
SUBROUTINE MENRMS 21160
C 21170
DOUBLE PRECISION AVG:s AVSs VAL® CON2 21180
C 21190
COMMON DUM 21200
N C B ) _ e 21210
- 0 EQUIVALENCE T DUMTTTTTTY s TCONT (DUMT B501Ys — Xys 21226  — T
1 (DUM{1001)» Yy {DUM({1501)» W) s (DUM({2001)» DWX)o» 21230
2 (DUM(2501)s DWY) s (DUM(30013s JPN) s (DUM{3501)s RTV) 21240
- ¢ ZIZ50
& 0 EQUIVALENCE {CON({ 1), DIMA), (CONt 2)s DIMB)» 21260
L 1 (CONL  3)s DIMCYs (CON( 4)s DEL) s (CONC  5)s GNU) > 21270
o 2 (CONT T &7s THICYV VCON( 7Y SPADY s 7 TCONTU 87V PRSSY,y " 2izgy —
3 (CONL 9} NPANI:» {CON( 10)s ISI)» (CONC( 11}s I50)s 21290
4 (CON( 12)s IBC)» (CON( 13}s NGP)s {CON( 14)s LPT)» 21300
5 {CONT 157 FRY » (CONT 187s LOCFTS (CONT™TTY Y IPET s 21310
6 (CON( 18)s IPR): (CON( 19}s CHAPY s (CON{ 20)sISCRL)>» 21320
7 (CON{ 21)sISCR2} (CON( 22)s SKALY}Y>» (CON( 23)» ISEC)> 21330
- g CCONT 28y " NPAGY Y~ {CONT 257 YONGYs — 7 T{CGNU 28 " ILGOY S ~— 772134 — — " =™
g (CON( 27} IREL): (CON{ 28}» LP5}» {CON( 29)s CPRSS}) 21350
C 21360
0 EQUIVALENCE (CONT 217, SCALY - {CONT #1717 s SPACT » 21370
1 {CON( 514> PRES): {CON{ 61)s PLNA)S (CONC T71)s RAYA) 21390
2 (CON( 81)s PAIA): (CON{ 91), THEA), (CON(101) s RIV» 21400
T T T T T T I ON LTI T RES Y s T T TUIEON (99 Vo STATY ST T TCONTEB LY s " GIF ™ 77T 21T T T T
4 (CON(401)sEANDF) s (CON(451)s RHS) 21420
C 21430
0 EQUTVALENCE (STATT IV NMPY s (STATT 97 AVG) » 21540
1 (STAT(25)» AVS): (STAT(&1}s AMNY s (STAT(49)s STD)o 21450
2 (OIF(11)-N2 21460
e 214707 77 T
DIMENSION NMP{ 8)s AVG( 8)s AVS({ 8)s AMN( 8)» STD{ 8)s>RES(180) 21480
C 21490
C X8 = XIN 21500



S, IR £ S 40.1 A e e e e wne . 21210 -
C XP = XOUT 21520
C YP = YOUT 21530
C 21540
XXX=14 21550
IF(NZ2.EQe2) XXX=0a 21560
e e e e e e e B 21570
GO 7o (10051117, 18EC 21580
‘ 100 IJ = LP7 - 1 21590
I = 1 21600
X8 = RES( 1) 21810
YS = RES( 2) 21620
XP = RES( 3) i e 21630 L
YP = RES{ &) T e T 21640 7 T
ICHAP = CHAP 21650
101 GO TO (102+103s104)s ICHAP 21660
C 21670
C===== IS5 POINT MORE THAN 1 INCH INSIDE ELLIPSE BOUNDARY 21680
- 102 A = DIMA/240 e e e e e 21890
B = DIMB/Z2.0 21700
IF (X5 «GTs A} GO TO 109 21710
IF (YS oG6Ts B) GO TO 109 21720
= XLIM = A%SQRT (1.0~ (YS*¥2/{BHBY ) 21730
s YLIM = B*SQRT{1e0={XS#%#2/ (A%A})) 21740
L IF (XS ¢GTe (XLIM=1.0)) GO TO 109 21750
IF (Y5 4GTse (YLIM=1.0}) GO 10O 109 T TR0 T
IF {XP «GTs A) GO TO 109 21770
IF (YP «GTs B) GO TO 109 21780
XLIM = A¥SQRT(1s0=(VPHFHFZ7TBFETY) 21790
YLIM = B#SQRT{1eOm {XP3##2/ (A%A} ) 21800
IF (XP .GT, (XLIM=140}3) GO TO 109 21810
o TAF YR LG T UYL ITM=1 0 G0 TG TOg " T e e 2 2 e 218pg " T
GO TO 108 21830
C 21840
C==s== [35 POINI MORE THAN 1 INCH INSIDE RECTANGLE BOUNDARY 21850
103 A = DIMA/240 21860
B = DIMB/240 21870
o [ SR O - c AR 05 SN 3 T T o A I« T ¢ 1~ bl "B~ V- DR L T
IF (YS «GTa (B=140}) GO TO 109 21890
IF (XP ¢GTs (A=1303) GO TO 109 21900
IF (YP WGTs (B=1+0)3 GO TO 109 21910
GO To 108 21920
C o o - . o 21930
o C=z==== [S POINT MORE THAN 17 TNGH "INSIDE TRAPEZOID BOUNDARY ““ 21940 T TTTUTTLOC
104 A = DIMA/2.,0 21550
B = DIMB 21560
C = DIMC/72s0 21570
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IF((XSelL,TeOw} oORa {(YSalLToQes}) GO TO 109 21990

IF{{XPsLTe0s) «ORe (YPoLTs0e}) GO TO 209 22000

117  IF (YS +GTs B) GO TO 109 22010

XLIM = C + ((A=C)/BI*(B~YS} ) 22020

YLIM = B 22030
e e e oo LE O LXS sLEs G) GO TO 105 . - e e 22080

IF (XS «GT4 A) GO TO 109 22050

IF ({A=C) oNE. 0.0) GO TO 115 ‘22060

YLIM = B 22070

GO TO 105 22080

115 YLIM = (B/Z{A=C))*(A~XS) 22090
105 IF (XS «GTe (XLIM=XXX}) GO TO 109 e 22100 i

IF (YS 4GTe (YLIM=XXX)) GO TO 109 22110

IF {(IREL -EQs 1) GO TO 108 22120

IF (YS oLTs XXX) GO TO 109 22130

IF (YP «Gls B} GO TOQ 109 " 22140

106 XLIM = C + ((A=CI/B}*{B~YP) 22150
— . YLIM = B e e e 220600

IF (XP 4LE« C) GO TO 107 22170

IF {XP oGT. A} GO TO 109 22180

1F ((A=C} .NE. 0.0} GO TO 116 22190

YLIM = B 22200

= GO TO 107 22210

o 116 YLIM = (B/{A~C] )% (A=XP} 22220
107 TETURP T GTy TXLIMSXXXY T GO 107105 - ) TgAEYT T T

IF (YP «GTs (YLIM=XXX)) GO TO 109 22240

IF (IREL «EQs 1) GO TO 108 22250

TFTYP eLie XXXV GO TO 109 ; 22260

108 IF (ISW .CQe. 2} GO TO 110 22270

N XS = RES( 5) 22280
" RS S 0= -3 T 3> 3. < T s M

XP = RES({ 7) 22300

YP = RES( 8) 22310

ISW = 2 22320

GO To 101 . 22330

109 GO TO 799 22340
e - I ettt a3 3¢ 1. 7o I

Cz==== STORE COMPONENTS NEEDED FOR MEAN AND RMS 22360

110 NMP(T) = NMP(I) + 1 22370

. RES1 = RES(15) 272380

RES2 = RES1¥RESL 22390

e e AVGUI) = AVGUI) + RESL e e 225800
AVETTY = AVS(T] + RES2 i s T 22410 70 T T

GO TO 800 22420

C 22430

Cs=z== THIS SECIION CALCULATES THE MEAN (AMN} AND RMS (S7D). 22440


http:IF((XP.LT.0o

22450

g n

111 AMP = NMP(I) ) 22460
IF (AMP +EQ. 0+0) GO TO 114 22470
AMN(I) = AVGII)}/AMP 22480
VAL = (AVS(I) = AVG(I)*AVG(I)/AMP) 22490
IF (VAL +GT. 0a40) GO TO 112 22500
et e o YAL = ABS(VALY - - e e e e o e e e v a2 BOXO
112  STp(I) = SQRT(VAL}/{SQRT{AMP=~1.0}} 22520
SMN = AMNI(I)}*(1.0E~6) 22530
IF (STDUI) oLTe SMNJ STD(I) = 0.0 22540
GO TO 800 22550
114  STD(I) = 0.0 22560
AMNII) = 0,0 N 22570
GO TO 800 22580
799 RES(15)=1.E+13 ' 22590
800  RETURN 22600
- END - 22610 -
O = O I Y I A U RO < /1 I W
~GMAXMIN 226200 '
SUBROUTINE MAXMIN(IRT} 22630 o
e 22640 |
I'C THIS SUBROUTINE CALCULATES THE MAXIMUM AND MINIMUM SLOPES AT A 22650 |
- L C POINT. 22660
% e S e e 22670
- ; COMMON ™ DUM 22880
e 22690 T
0 EQUIVALENCE (DUM 13> CON) s (DUM{ 50193 X) s 22700
i (DUMTTI5CI7> WY s (DUMTZ2251)> DWX7» 22710
2 . (DUM(3001)s JPN) s {DUM(3501})» RTV) 22720
C 22730
0 EQUIVALENCE TUEONT IV DTMAY S T T TCONT T2V DIMBY, 22740
1 (CON{ 3)» DIMC)> {(CoN({ 4)» DEL}> {CON( B)» GNU)> 22750 T
2 (CONC 6)s THIC)s {(CON( T)» SPAD} s (CON(  8)s PRSS)> 22760
3 (CONC 93s NPAN)» (CON( 10)» ISI)» (CON( 11), IS0), . 22770
4 (CONC 12)s IBC)o» (CON{ 13)s NGP)> (CONC 14)s LP7)>» 22780
e B LCONL 15) > FR)» {CON( 161, LOCPY> (CONC 17)s IPD)s 22790
& (CON( 18)s IPR}> (CON{ 19)}s CHAP)» (CON( 20)sISCR1) s 228001
- T 7 (CON{ 21)>ISCR2)> (CON{ 2235 SKAL) s (CON( 23)s ISEC)> 22810 [ T tT oo
l 8 (CON( 2&4)s NPAG)> (CON( 25)s YONG) s {CON{ 26)s ILGD)> 22820 |
; G {CONT 277> IREL)s (CONT 28Ys LP5)s (CONT 287, CPRSS] 27830
b C 22840 |
; 0 EQUIVALENCE (CON( 31)s SCAL)> (CON( 41)s SPAC)s 22850 |
e N ! 1 (CONT 51}s PRESYS (CONC 61)» PLNAY» T TTCONT 717, RAYAYs 22860 |
T 2 (CON( 81)s PAIAY}S (CON( 91)s THEA) (CON(101)» RI)» 22870 {777 77T
2 (CON(111)s. RES)>» (COM(301)s STAT) » (CON{351)s OIF)> 22880
4 (CONT4DI1)sEANDF) » (CONT(&51Y>  RAS) 22890
C 22900
NIMENMSION CON(500), X(21:33)» W(21s33)s DWX(21233)>» 22910




B T JPNTE00) sRTVI500 5 0TFTT2) T TT229720
C 22930 |
T T e e 0 _PIMENSION RT30(3)» RT31(3)s RT32(3)s RT36(2) > RT37(2)s RT38(2}s 22940 ..~ = - --
’ TTTRT30 (%) 722950 1 .
o L 22960 | -
— C DATA RT30(1)/13HELLIPSE A=/s RT31(1)/13HRECTANGLE A=/, 22970
““““"“”f““”“““”ﬁTﬁ?TTf?T?ﬁTRAﬁEZbTﬁ“”ﬁé??“ﬁT3?7z$P“BE?:“ﬁT?&VEH”“Cé/?“““““““22986w
; 2 RT35/6HSCALE=/s RT36(1)/10HTHICKNESS=/» 22990 |
T e e e 3 RT37(1)/9H  PANES=/s RT38(1}/11H SPACING=/ 230QQ o T
: 4 RT39(1V/12H PRESSURE=/ 23010
| DATA  HING/6HHINGED/: CH/1H /s CLMP/6HCLAMPE/s CC/1HD/ 23020 |
e e e e e e 23030 |
RAD = 0.0174532975] "23040 ¢
IDT=IRT 23050
LIME=0 23060 T
¢ . . 23070
Czz=== THIS SECTION GENERATEém;“EQA&IMLNMIﬂEWMLEQLE”Qﬁmﬂ_gsLQ,ANQ_IHmL ——23080
c DETERMINES IF THE GRID EXISTS, 23090
C 23100
DO 120 K=1sNGP 23110
s IPG=2 23120 e
K1 = JPN(K] 23130
e e s GAEL _PACWRD (K19 K22 2) — -5 2 430 S
z XP = X{K1sK2) + DEL/2.0 23150
- EJ=K1-1 23160
~ YP=DEL¥EJ+DEL/ 240 23170
— CALL INCOTB (XPs YPs OWF» OWX» OWYs 1PG) 23180 e e
IF{IPG.EQ.1) GO TO 120 23190
R = 0.,0001 . . _ _ e 23200
SMX = 0.0 ST T T e AL
DO 114 J=15318112 23220
RJ = J-1 23230
- ) THE = RJ%RAD 2324Q s e
| XL = XP + R%COS{THE} 23250
‘ YL = YP + R#*SIN(THE) ) L 23260
CALL INCOTB(XLsYL3sOWGsOWXsOWYs1PGY 23270 °
OWR = (ABS(OWF),~ ABS(OWG))/R 23280 |
! OWS = ABS(QWR) 23290
- ™ IF(JsEQ.1) SMN=OWR 23300 1 oo o o- e
, IF( L sEQal) SMX=0WR 23310
THF = THE/RAD 23320 |
TF WS LT ABS TEMX T 60 1D i T T EEE
SMX = QWR 23340
AMX = THE/RAD 23350
T e st e S IF TOWS oG ABSTSHNT T 6O TO 1 TE 233BG T ¢ e
| SMN = OWR 23370
| AMN = THE/RAD 23380 ,
IR T CONYTNUE T T T B B 3 t-To

{
|
]

IF{KsEQs1} GO TO 115 23400

. Y W S - - -

!



IF(LINE=~45) 11491154115 ’ 23410

T T 115 CALL PAGE (IPDs LiMEs 1803 1DT7 23420 f
| VMRITE (IS0s500]) 23430
500 0 FORMAT (1HO/L1H »3Xs40Hw I N D O W DEFORMATIONS -» 23440 |
EI7X T M v S = S P~ oA E o R S ¥ N G G A S S 1 R J P Ml
2 254M I N I M U M S L OP E/IH 23460 |
. ICHAP = CHAP 23470 |
T — e IF [ IBC aNEe 11 GO TG 3507 23480
| CONC = HING 23490
j o efF=cq 23500
302 IF {TBC oNE. 27 GO TO 3073~~~ 7 7 momrmmommemsmmersms mn me momme T T 238D
CONC = CLMP 23520
., CF = cC | 23530
302 GO 10 (1025103510475 ICHAP 935E0 -
102 0 WRITE (180-501) (RT30(I1)s1%13s3)s DIMAs RT33s DIMBs 23550
o1 RT355 SKALs (RT36(1)»I=152)2 THICs (RT37(I)sI=122)s NPAN> 23560- |
f 2 (RT38(1)s1=1s2)2 SPAD» (RT39{(I)sI=122)> PRSS» CONC» CF 23570 i
501 0 FORMAT (1HOs2A62A1 sFDa?2 sAbsF5a28 14X 0A60F40293XK0A63A43F5,25A692A3> 23580
: 1 T15A6GsABSFR30L22A6°F50l23XsA65A1 } 23590
R GO TO 105 23600 T T T
103 o_ygl;g_(gggigpl) (RT31(I)sI=1s3)s DIMAs RT33», DIMB> 23610
RT35s SKALs (RT36(13s1=122)s THICs (RI37{I1s1=1+2)s NPANS T~ 2%620°
- 2 (RT38(I)sI=1s2)s SPADs (RT39(I)sI=1»2}s PRSS» CONCs CF 23630
@ GO To 105 ° 23640
- 104 0 WRITE (1S50s518) {(RT32(1y:I=123)» DIMAs RI133s DIMBs RT34s DIMC» 23650
" 1 RT35%s SKAL» (RT36(i)s1=122}s THICs (RT37(I1}sI=132)s NPANS 23660 T
2 (RT38(1)s1=152)s SPAD> (RT39(1)»I=1s2}s PRSSs CONC» CF 23670
518 0 FORMAT (LHO»2AbosALsFBal shbsFBadshdoF5e2soksphboFbelsanshesAbsFB,2s 23680
1 A6sA3s11sA62A53F34132A6F547153X0A65A1) 23690
105 WRITE (I1S0»505} 23700
505 O FORMAT (1HO71H s43H(ANGLE 1S IN DEGREES MEASURED WITH RESFECT & 23710
“‘ i 1 23HTO THE POSITIVE X~AXIS)/1HO:12H COORDINATES:26Xs8HMAXIMUM » 23720 (0 T
! o2 BHSLOPE»10X»>14HMIMIMUM SLOPE/1H »3H X»7Xs1HY8X»10HDEFLECTION. 23730
; 38X, T15HSLOPE ANGLE »8X s 15HSLOPE ANGLEY 7 T 23745 -
116 WRITE (1S0s508) XP» YPs OWFs SMXs AMXs SMNs AMN 23750 |
' 506 FORMAT (1H sF5e223X2F5a2+4XsE120a532{4X5E126593XsF4,0)} 23760 |
170 CONTINUE 23770 |
T T B00 RETURN o237 T T
L ENP e . . 23712
$IBFTC MS23HS e W & Vo)
TCRIMLSE YD)
SURROUTINE RTVLST (IRT» LINs IPV) 23800 ~
e C . . e R ) 23810 o
T ¢ ITT = 8WITCA 70 BYPASS RETRIEVAL PAGING PRINTOUT ™~ 23820 o
C 1PV = PAGE COUNTER FOR RETRIEVAL INDEX PRINTOUT 23830
C ISO = SYSTEM QUTPUT TAPE 23840
C JT1 = RETRIEVAL NUMBER 73850



e e e e e e e o T NUMB R O AN B e e e e e e e e e e e e 2 B8O0L L Ll
C JT10 = BOUNDARY COORDIMATE SWITCH 23870
C LIN = RETRIEVAL INDEX OUTPUT LINE COUNTER 23880
C RT2 = PLANFORM SELECTION SWITCH 23890
C RT3 = BASE LENGTH OF PLANFORM 23900
C RT4 = WIDTH OF PLANFORM 23910
e e G RTB = UPPER X DIMENSION OF TRAPEZOID o e e 23220 R
C RT6 = GLASS THICKNESS 23930
C RT8 = SPACING BETWEEN PANES 23940
C RT9 = INTERSTICIAL PRESSURE 23950
C 23960
COMMON DUM 23970
C . N _ T - L
0 EQUIVALENCE (DUM 1Ys CONY» (DUM({ 501 » XY 23990
1 (PUM{1001})» Yo (DUM(15011%» WY s {DUM({2001)s DWX)>» 24000
2 (DUM(2501)s DWY) s (DUM{3001)» JPN)» (DUM{3501)s RTV) 24010
C ' 24020
0 EQUIVALENCE {CON{ 1)s DIMA}>» {CONC 2)s DIMB)» 24030
— - 1 (CON( 3}» DIMC)> ~ (CON{ 4)» DEL)>,  (CONC 53>, GNU), 24040
2 (CON( "6Ys THIC)» (CON( 7)s SPAD)» {CON({ 8)s PRSS)>» 24050
3 (CON( 9)s NPAN)» {CON( 10ys ISI)s (CON( 11)s IS0O)s 24060
4 (CON( 123s IRC)s {CON( 13)s NGP)» {CON{ 14)s LPT7)s 24070
5 {CONTU 15} FRY» {CONT 167y LOCPV {CONT 17)s 1IPD)s 24080
= 6 (CONC 18)s IPR)>» (CON( 19}s CHAP) > (CON(20)> ISCRL}:» 24090
0 7 (CON( 21)»ISCR2)» {CON( 22)» SKAL)» (CON( 23)s ISEC)s 24100
8 (CONT 2473 NPAGY» TUCONT 2575 YONGYs (CONU 267, ILGDY» 24l T T
9 (CON( 27}s IREL)» (CON( 28)s LP5)» {CON( 29)s CPRSS} 24120
C 24130
U EQUIVALENCE (CONT 317y SCALT» (CONT™GTY S SPRCT S 2LTED
1 (CON( 51)s PRES)>» (CON( &1}s PLNA)S (CON( 71)s RAYA)» 24150
2 (CON( 81)s PAIA)» (CON{ 91}s THEA) s {CON(101) s RI)>» 24160
T 3 TCONTITI s RESYs H{CONTACTIVs STATYs ~ — TUCON(EBLY, "OIiFys ~~"728l7¢  —— 7
4 (CON{401)sEANDF)» {CON(451)» RHS) 24180
C 24190
0 EQUIVALENCE (RTVT 175 JTi75 (RTVI 817, RT27s 24200
1 (RTV( 101)s RT3)>» (RTV( 151)s RT4)» (RTV( 201)s RT5)>» 24210
2 (RTV( 251l)es RTH)» (RTV( 3013 JT7)» {RTV( 251)s RT8I}o» 24220
- T RTVU O LY s R TYY s T T IR TV AT Yy I TLIO ST T T IRTVE BUTYSRTILY T 2300 T T T
C 24240
0 DIMENSION CON{ 500} X{22:22)» Y(22:22}% W(z22:,22) 24250
1T OWRTZ225227 s DWY{227227s JPNTB00Y s RTVI™85007S TE2E0
3 RES( 180)s RT30(2)s RT312(2)s RT32(2)s» RT33(2)s RT34{2)s RI(T)> 24270
4 SHAP(2)s CONC(2)s SCAL(8)s SPACI{8)» PRES(8)s PLNA(8}s RAYA(S) 24280
/5~ = o H
0 DIMENSION JT1{50}s RT2{(50%» RT3(50)s RT4(50)s RT5(50)s RT&{(50)> 24300
1 JT7(50)s RT8(50%s RT9(503s JT10(50} 24310

C 24320


http:DWX(22.22

e 0 DATA RT30(1)}/9HELLIPSE /s RT31(1)/9HRECTANGLE/s 24330 .
1 RT32(1)/9HTRAPEZOID/» RT33(1)/7THHINGED /s 24340
2 RT34 (1) /THCLAMPED/ » STAR/SH¥% %%/ 24350
C 24360
LIN = LIN + 1 24370
IF (LIN «LTes 100} GO TO 100 24380
e e e e I = L IN= YO 28380
G0 To 101 24400 - -
100 JTL(LINY = IRT 24410
RT2(LIN) = CHAP 24420
RT3(LIN) = DIMA 24430
RT4(LIN} = DIMB 24440
RTS5(LIN) = DIMC o L. ». -1
RT&E(LINY = THIC 24460
JT7T(LINY = NPAN 24470
RT8(LIN) = SPAD 24480
IF (NPAN <EQs 1) RT8{LIN) = STAR 24490
RTO(LIN) = PRSS 24500
- JT10(LINY = IBC . L R o 24510
IF (LIN oLT. 40) GO TO 800 24520
101 I1I = 0 24530
CALL PAGE (IPV»s LINEs ISQs 1I1) 24540
- WRITE (ISOs 500} 24550
"o 500 0 FORMAT (1HOs42HRETRIEVAL SHAPE A B C » 24560
© 1 _B9HTHICKNESS  PANES  SPACING  PRESSURE  FIXITY /. 28370 o
2 7H NUMBER>16Xs17HINs INe TNos6Xs3HINa»16Xs3HINe s8X23HLBa s 24580
3 16X/1H ) 24590
DO 114 I=1sLIN 24600
IF (RT2(1) oNEe¢ 1.0} GO TO 102 24610
SHAP(1) = RT30(1) 24620
. SHAP(2) = RT30(2) 248630
102 IF (RT2(1) oNEe 240} GO TO 104 2Lerg T T
SHAP(1) = RT31(1)} 24650
SHAP(2) = RT31({2} 24660
104 1F (RT2(1) oNEe« 3.0} GO TO 106 24670
SHAP(1}) = RT32(1) 24680
. o ____SHAP(2) = RT32{(2) 24690
108 IF (JTI0TTY WNE« 17 68 7o 1§g "~ o mnmmmes mmmm mmm e mee s 24706 T
CONC{1) = RT33(1) 24710
CONC{2) = RT33(2) 24720
108 IF (JTI0(TI) «NEe 2) GO TO 112 24730
CONC(1) = RT34(1) 24740
e e e CONC R 2 = RTBA (2 ) e e e e e e e e e 24750 e e
112 IF (NPAN oEGs 2) GO T0O 113 24760
0 WRITE (1505502} JT1(I}s (SHAP(JYsJ=1s2)s RT3(I}s RT4(I)s RT5(I}> 24770
1 RTE(TIYs JT7(1)s RTBIIYs RTOII) s (CONCLJYsdz=152) 24780
502 O FORMAT (1IH »23XsI3s4X0A065A352XKsF 54232 XsF5a2s2XsF5.204XsF54257X211» 24790



SRy~ 1210 10 B

s s — womran Lo 3 Bepe 5Kt Sowe L 0BX 9 Ao 8. AL Kb e v e e i e e SOV
GO TO 114 24810
113 0 WRITE (IS05503) JT1(I)s (SHAP(JYsJd=1s23s RT3(I)s RT&{I)s RT5(I)>s 24820
1 RT6(IYs JT7UIYs RTB(I3s RTO(I}s (CONClJYsJ=112) 24830
503 0 FORMAT (1H 23Xs13s4X2A6sA332XsF5,2:2XsF53222XsF5.204XsF5.257Xs11s 24840
1 6X:+F5.2353X2F5:1:5XsA65A1) . 24850
e e s e M 26 CONTINUE — Y < 4 1¢ N
LIN = 0 24870
800 RETURN 24880
END 24890
SIRFTC MS23H9 24900
CBONDRY 24910
SUBROUTINE BONDRY (XPs Yps IBY) 28920
C 24930
C THIS SUBROUTINE TESTS THE X AND Y COORDINATES TO BE SURE THEY 24940
C ARE INSIDE THE BOUNDARY. 24950
C 24960
C A = DEFINED BELOW 24970
C B = DEFINED BELOW. o L 24980 § B
C C = DEFINED BELOW 24990
C CHAP = ICHAP = PLANFORM SELECTION SWITCH 25000
C DIMA = LOWER LENGTH OF PLANFQORM 25010
—~ C DIMB = HEIGHT OF PLANFORM 25020
s C DIMC = UPPER X DIMENSION OF TRAPEZOID 25030
- C IBY = 1 INDICATES POINT IS OUTSIDE PLANFORM BOUNDARY 25040
¢ XLiM = X VALUE AT PLANFORM BOUNDARY CORRESPONDING TO YP TTTtTUZsoeso T
C XP = X COORDINATE OF POINT BEING CHECKED 25060
C YP = Y COORDINATE OF POINT BEING CHECKED 25070
¢ 25080
COMMON DUM 25090
C 25100
- 0 EQUIVALENCE T T BUMTT T S UESNY s T TBUMT Ts0 IV, T TRy T T eI T T
1 (DUMI1001) » Yis {(DUM(1501})» Wi s (DUM{2001)s DWX)>» 25120
2 (DUM{2501)s DWY)» (DUM(3001Ys JUPN})s (DUM(3501}s RTV) 25130
C i 25140
0 EQUIVALENCE {CON{ 1)s DIMA} (CON( 2)s DIMB)» 25150
1 (CON( 34s DIMC)Y>» (CON(  4)s DEL)>» (CON{ 53)s GNU)> 25160
- - JOTCONT 776 s THICY: "7 " 7SR Yy SPAGY s T T TCONT TRy PRES Y, T TRETLYT T T T
3 (CON{ 9)s NPAN): (CON( 103, ISI)» (CON( 11)s IS0} 25180
& (CON( 12)s IBC)>» {(CON( 13)¥s NGP)» {CONC 14)s LP7) 25190
5T TCONTIETS FRTS (CONTI8Y s LOCPY ([CONT™I77S iPDT s 25200
6 (CON( 18)» IPR)>» (CON({ 19)s CHAP}» (CON(20)s ISCRLY» 25210
7 (CON( 21)9ISCR2)s (CON{ 22)s SKAL}s (CON( 23)s ISEC))» 25220
o T T TR CON C T2y TRPAGT s T T TGN T T2 Y s TYONGY 5T T HUTTONT T2y TTLGDY s T 282307 7T T T
9 (CON( 27)s IREL)» (CON( 28)s LP5)s {CON( 29)s CPRSS) 25240
C 25250
0 EQUIVALENCE (CON( 31)s SCALY> (CON( 417, SPAC)Y» 25260



e e e d LGONY 51Y 0 PRESY (CONC 613, PLNA)> ~—  (CONC 71). RAYA)> 23270 = .. .. ..
2 (CONT 81)s PATA)» (CONT 917 THEA)» (CONT101)s ~ RIDo» 25280
3 (CON(111l}»> RES)» (CON(301)» STAT)» (CON(351)s OIF)> 25290
4 (CON(401) sEANDF) » (CON(451), RHS) 25300
C 25310
O DIMENSION CON(500)s X(22522)s Y(22s22)s W(22522)» DWX(22522)> 25320
1 DWY(22222)5 JPN{(500)sRTV(500) N 25330
T T v e e mm e e B R340 T
ICHAP = CHAP 25350
GO TO (10151025103)s ICHAP 25360
101 A = DIMA/240 25370
B = DIMB/2.0 25380
IF (ABS(YP) wGTo By GO T0 104 25390 e
XLIM = A#SQRT (140~ (YP*%27 (B¥BJT ] 5 25400
IF (ABS(XP) aGTs XLIM) GO TO 104 25410
GO TO 800 25420
102 A = DIMA/2,0 25430
B = DIMB/2.0 25440
S - ~LE (ABS(YP) +GTs B) GO TO 104 — S _— 22830
IF TABSTXP) oGTa A) GO T0 104 25460
GO TO 800 25470
103 A = DIMA/240 25480
= B = DIMB 25490
n C = DIMC/240 25500
IF _(ABS(YP) #GTs B) GO TQ 204 _ ...2B510
XLTM = €+ (TA=CY/BY*(B~YP) 25520
IF (ABS(XP} aGTe« XLIM) GO TO 104 25530
GO TQ 800 25540
104 1BY = 1 25550
800 ° RETURN 25560
END 25570
o FIBFTC MS23J0 T T T - T T TTTTITTTEEEEGT T T T
CPACWRD 25590
SUBROUTINE PACWRD (KLs K2» K3) 25600
C 25610
C THIS SUBROUTINE PACKS AND UNPACKS TWO INTEGER WORDS. 25620
C 25630
Crmm e PACKING "KI = FIRST INTEGER AND RETURNED PACKED WORD™ "~~~ "7~ "777 77 2864¢ 7~ 77
C K2 = SECOND INTEGER 25650 ,
C K3 = 1 25660
¢ 25670
C UNPACKING K1 = PACKED WORD AND RETURNED FIRST INTEGER 25680
. C K2 = SECOND INTEGER 25690
ﬁﬁﬁﬁﬁ o e L L I TR+ SR
c 25710
GO TO (100s 102)» K3 25720

100 K1 = K1#32768 + K2 25730



.............. - ¥ o s o« - 2 1 S VOO ) ¢ S
102 K4 = K1/32768 25750
K2 = K1 — K4#32768 25760
K1 = K& 25770
800 RETURN 25780
END 25790
e SIBFTCMSRJL 25800
CPAGE 25810
SUBRQUTINE PAGE (IPNs LINEs ISN, INX) 25820
C THIS SUBROUTINE PRINTS THE TIME AND PAGE NUMBER AT THE PAGE TOP 25830
C INX = RETRIEVAL NUMBER 25840
C IPN = PAGE NUMBER 25850
C ISN = TAPE NUMBER o . 25800 e
C LINE = LINE NUMBER 25870
C 25880
DIMENSION RT10(3) 25890
C 25900
DATA RT10(1)/18HRETRIEVAL NUMBER =/» RT11/4HPAGE/ 25910
e T 28920
IPN = IPN + 1 25530
IF (INX +EQe 0} GO T0.100 25949
IF (ISN «EQs 9) GO TO 102 25950
— WRITE (ISNs500) (RTIO(I)Ys I=123)s INX>» RT1ls IPN 25960
S 500 FORMAT (1Hl»3A6215289XsA4214) 25970
GO TQ 800 N e i o 25980 R
102 WRITE (ISNY (RT10{I}s I=12s3%s INXs RT11ls IPN 25990
GO T0 800 26000
100 WRITE (I1S8Ns 501) RT11l» IPN 26010
501 FORMAT (1HI1 s112XAsA4s14) 26020
800 LINE = 1 X 26030
RETURN 26040
TTEND o T T e e 26050 T
$IBFTC MS23J2 26060
CSHRDEF 26070
SUBROUTIMNE SHRDEF « 26080
C 26090
C ETA = FACTOR TO MODIFY DEFLECTION BY TO OBTAIN SHEAR DEFORMATION 26100
I o o mmmmmmm T mmmm s s e e s e e ligr T Tt o
COMMON BUM 26120
C 26130
0 EQUIVALENCE (DUM{ 1)ys CON)Y>» (DUM({ 501> X)o» 26140
1 (DUM(10G1Y s YY) (pUM{1501) » Wi s (DUM(2001)» DWX)s 26150
e e e 2. _{DUM{2501) s DWY)s  (DUM{30013> JPNY» _ _ (DUM{3501)» RTV) = 2 6_}.60
26170~ T T
0 EQUIVALENCE (CON{ 1ys DIMA)» { CON( 2 s DIMBY}) S 26180
1 (CON{ 3)s DIMC)o» (CON{ 43}s DEL)» {CON{ 5}» GNU)> 26190
2 (CON{ 6)s THIC)» (CON{ 7)s SPAD) {CON( 8)s PRS5S)s 26200



e i3 (CONS__93s NPANYs . (CONC 10y, ISI)s _ (CON( 11)s I503s 26210 _  _.._. _.
4 {CON( 12)s IBC)s (CON( 13)Ys NGP)> (CON{ 14)s LPT7)» 26220
5 (CON({ 159> FR) s {CON( 16}s LOCP}Y, (CON( 17)s IPD)o» 26230
6 (CON{ 18)s IPR)s (CON( 19)s CHAP§» (CON(20)» ISCR1)» 26240
7 (CON( 21)9ISCR2}» (CONT 22)s SKALYs {CON( 23)s ISEC)o» 26250
8 (CON( 2435 NPAG)» {CON( 25)s YONG)» (CON( 26)s ILRG)> 26260
e e e S tcOMK 273 IRELYe  (CONC 283)s LP5)y> (CONC 29)»CPRSS) 26270 . . ...
26280
0 EQUIVALENCE (CON({ 30}s IRM)> (CON( 31)s IPB}s 26290
1 _(CON{ 53)s SCAL)3 (CON( 61)s SPAC)» (CON({ 69)s PRES)» 26300
2 (CON( 77%: PLNA} (CON( 85)s RAYA)> (CON( 937 » RT) s 26310
3 (CON(101)s RES}» (CON(315)s STATH s (CON(371)s OIF) 26320
4 (CON(401})sEANDF) > (CON(451)s RHS) _ 26330
C 36340
0 DIMENSION CON( 500} X(22s229 Y(22+22) W{22s22)» 26350
1 DWX(22s22)2 DWY(22922)5 JPNI 500), RTV( 500) 26360
C 26370
PI2 = 3,141592653%3,141592653 26380
. BET2 = (DIMA/DIMB)%%2 L e 26390
ETA = PIZ2¥(T1 0 ¥ BETA)*(THIC#%2) /{{DIMA¥%¥2 1% (1.0 =~ GNUY%3,.0) 26400 -
DO 100 I=1s22 . 26410
DO 100 J = 1822 26420
. 100 W(lsd) = W(IsJI®ETA 26430
1 800  RETURN 26440
e END | — N — SR 1. Jv.2-4 NS
SIRFTC MS23J3 56480
FUNCTION SINH{ARC) 26470
C , 26480
C THIS FUNCTION CALCULATES THE DOUBLE PRECISION HYPERBOLIC SINE 26430
C BUT RETURNS THE SINGLE PRECISION HYPERBOLIC SINE. 26500
C _ - e 26510
DOUBLE PRE TON ARG DS INH T T T e e T e g2 T T
C 26530
ARG = ARC 26540
IF(ARC «GTo 88s0) ARG=88,0 26550
DSINH = 5.0D~1%#(DEXP (ARG} ~DEXP (-ARG}) 26560
—- SINH = DSINH 26570
RETURN ” Y0¥ T T
END 26590
$IRFTC MS23J4 V26600
FUNCTION COSHTARC) 26610
C 26620
C THIS FUNCTION CALCULATES THE DOUBLE PRECISION HYPERBOLIC COSINE 26630
e T T T T B UT T RE TURNS T THE ™ STNGLE "PRECTSTON RYPERBOLTIC COSINE. ™~ 77 7 777777 728Bk40” ~ 7777 777 77
C 26650
DOUBLE PRECISION ARGsDCOSH 26660

s PEATO



e et et e e — ARG .E ARC _ S S VU NY -4 - 1. < 1 ¢ E
IFIARC +GTs 8B8.0) ARG=88,0 26690
DCOSH = 5,0D-1%(DEXP{ARGY+DEXP(~ARG)) 26700
COSH = DCOSH 26710
RETURN 26720
END 26730
e e e e BIBFTC MS23J5 - N e o e e e —_ e e e 28780
FUNCTION TANH{ARC) 26750
C 26760
C THIS FUNCTION CALCULATES THE DOUBLE PRECISION HYPERBOLIC TANGENT 26770
C BUT RETURNS THE SINGLE PRECISION HYPERBOLIC TANGENT. 26780
C 26790
DOUBLE PRECISION ARGsDTANH 26800 o
C 26810
ARG = ARC 26820
IFLARC oGTs 88s0) ARG=88.0 26830
DTANH = (DEXP(ARG)~DEXP(~ARG) ) /{DEXP(ARGI+DEXP(~ARG)) 26840
TANH = DTANH 26850
RETURN O -2 11
END ' 26870
FIBFTC MS23HL 26880
CINCOTB 26890
_ SUBROUTTINE INCOTB [XPs YPs OWF» COWXs OWYs TIPGY 26900
g C 26910
. C THIS SUBROUTINE GENERATES THE TABLE OF INTERPOLATION COEFFICIENTS 26920
C T D - Pk
COMMON  DUM 26940
C 26950
0 EQUIVALENCE {(DUMT Tys CONJ s fDUM{ 501)» XY 26960
1 (DUM(1001)» Yo (DUM{1501) » WY {(DUMI{2001)s DWX) 26970
2 (DUM{2501)s DWYY» {(DUM{3001)s JPN)» (DUM(3501)s RTV) 26980
C B - i T T e e m T T wee g T T
0 EQUIVALENCE {CON{ 1ys DIMAY » {CONI 2)s DIMB} s 27000
1 (CONU 3Ys DIMC)s (CON{ 4)» DEL)s (CON{ 5)s GNUY» 27010
2 (CON{ 6)s THIC) {(CON( 7)s SPADY, (CON{ 8)s PRSS}» 27020
3 (CONI( 9y NPAN)» (CON( 10}, IS5I)» (CONC 1110 180)» 27030 )
L 4 {CON{ 12)s IBC)o> (CON( 13)s NGP)» (CON{ 14)s LP7)s 27040
B TOETTCONT I8 T T ERY s T TTTUEBNT T1e Y s TLOeE Y T T T T T T CONT T s CTIRPEY s T T 270G T T T
6 {(CON{ 18})» IPR)» {CON[ 19)s CHAP)» (CONt Z0)sI1SCR1})» 27060
7 (CON( 21)sISCR2)» {CON{ 22)» SKAL}S (CON{ 23)s ISEC)» 27070
8 (CONU 241> NPAGY» {CON( 25) s .YONG) » (CONC 26)s ILGD)» 27080
9 (CONU 273+ IREL)>® (CON( 28} LP5)>» (CON( 29)s CPRSS)Y 27090
" 27100
T T T Ty B QUIVALENCE T T T T T TIEAN T AT s TS ALY 2T T T T EANT T Y S TEPACY Y T 2TTLE o
1 (CON({ 5132 PRES)>» (CON{ &1)s PLNA}S {CON({ 71)s RAYA)» 27120
2 (CON( B81)s PAIAY {(CON( 91)s THEA)» (CON{101)>» RI)s 27130

2 (CON{1l1l)» RES)- (CON(301)> STATY s (CON(351)> OIF)» 27140



4 (CON(4OL)-EANDF)s |

_(CON(451)s RHS)

27150

T ¢ e e & %, R
DIMENSION CON(B00Ys X(22222)s Y{(22+22)s W(22222)» DWX{22922)> 27170
1 DWY(22s22)s JPN{5003s RTIV(500} 27180
<, 27190
100 A = DIMA/2,0 27200
e e e e BL= _DIMB/ 240 I R 27200
GO To (102, 1043)s IBC 27220
162 TE1 = 1«0/{64.0%FR) 27230
TE2 = ((5,0+GNU/ (1. 0+GNU} J3 (A¥AY 27240
X2 = XP#XP 27250
Y2 = YPH#YP 27260
TES = (A¥A = X2 =Y2) _"ﬁ_“_m~““~__"“~"”mmu_"“mmm“mmmm”mm_m’w"_m“w“wm27270_ _ L

TE4=
OWF
OWX

(TEZ2 ~ X2 = Y2
TE1L#TE3*TE4*PRSS
—2 0¥ XP#TEL1#(TE3 + TE4)#PRSS

27280
27290
27300

oWy
GO T
TEM

o i

104

—2.0%YP#TELI*(TE3 + TE4)¥PRSS
800
(24207 (A%%4)) + (24,0/(B¥*4)) + (1607 (A*AXBRB))

WO

TEM
OWF

1.0/ (FR*¥TEM)

(1.0 = (XP%XP/(A¥A)) = (YP*YP/(B#B)))
WO* (TEM##2) %PRSS

27310

27320
27330
27340
27350
27360

miu

OWX
OWY =

961

800

(=4, 0%WOXXPETEM/ (A%AY)¥PRSS
(wdh, QXWORYPHTEM/ (B#B) § #PRSS

RETURN

27370
27380
27390

- END T T T I S 7 Lo
2752
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CDATRTV 0000
o 0010
C THIS 1S A DATA RETRIEVAL PROGRAM TO RETRIEVE LINE OF SIGHT DATA 0020
C FROM SYMBOLIC TAPE 159 0030
C 0040
C 0050
T T T I T T T T D IMENS TON T RTIOUEY s RTZ0TRY y RTACTEY Y RTIETZY s RIZTCZTy 7T T TTTTTO R0 T T T
1 RT38(2)s RT39(2)» RES(200) 0070
C 0080
DATA DUML/74HX = 7 0050
C 0100
sz=== INITIALIZE INDEXES: RE%QQBELBLEYﬁEWNHMQEBL"&&Q*ﬁ£8§1-§£9£E§m9ﬁlégﬁ_me%l9_"m_"_n»"“n*
¢ G120
IST = 5 0130
150 = ¢ 0140
IS59 =9 0150
REWIND 1S9 0160
N __READ _(189) (RT10(1)sf=153)s INXs RT11» IPN Y
TTNYX "="TNX o T T 180 T
100  READ (ISIs500) IRTV 0190
500  FORMAT (1I5) 0200
— TF TIRTV +EQs 0 GO 1O 1000 0210
2 IF (INX «GT. IRTV) GO TO 900 0220
) IF {INX «EQe IRTV) GO TO 108 0230
TF TN EQ. 79587 760 70 902 - R i B ¢ 172 /¥ s J
LINX = INX 0250
C 0260
C===5= THIS SECTTON READS TN THE DATA 7O BE BY-PASSEDS. 0276
C 0280
102  READ (1S9) (RTLO(I)sI=1s3})s INX 0290
ITF TINXR «EQ. IRTVY GO TQ 105  —— 77 - T Y 0 2 Y4 ¢
GO TO 102 0310
105  BACKSPACE 159 0320
READ TISST TRTIOUT S 11337 INKSRTTISTPN 0330
GO TO 108 0340
C , 0350
T R e ST THI S  SEC TTON  READS TN THE " TOP ™ SECTION OF DATA  TO BE“PRINTED S ™ """~~~ "p3sg™~™ " = — =~
C , ‘ 0370
106  READ (IS9) (RT10(I)sI=1s3)s INXs RT11s IPN 0380
TETINX WEQe 99971 GO 10 1000 WKLL6
LINX = INX ) ‘ 0400
_ IF {INX oNE. IRTV) GO TO 100 0410
T T TTTTI08 T T READ T UTSOY (RTZOTT S I=ET .y T T T T o TT o ms mem s mmmm e T 04200 0 T 0T
0 READ (159) {(RT30({1)si=133})s DIMAs» RT33s DIMBs RT34s DIMC» 0430
1 RT35s SKALs (RT36(I)sI=1s2)s THICs (RTB37(I)sI=152)» NPAN, 0440

2 (RT38(IYsI=112)s SPAD, (RT3OUTVs I=1327s PRSSs CONC» CF 0450



READ _(IS9) RT40» RES(1), RT4l> RES(11):

RT42» RES(21)

0 READ (159) 0470
1 RTE0sRT51s (RES(I)sI= 319 38): RT52sRT53s (RES(I}sI= 71s T78)> 0480
5> RT54sRT55s (RES(I)sI= 81» 88)s RIS62RTB7s (RES(I)s1= 91 98)¢ 0490
3 RT58sR150s (RESI1)21=101°108)+ RI160sRT61» (RES(I)sI=111:118)> 0500
4 RTE2sRT63s (RES(1)s1=1212128)> RT64:RTE5s (RES(I)»I=1312138)>s 0510
mwmmm“mmwm”m“__Mmmm"_ﬁm@TéégﬁIé13mLBE§ilill§141914859 RT68sRT69s (RES(1)»1=151,158)s 03920  _ __  ___
- 6 RTTOSRTT1s (RES(1)si=1617168)° RIT22RT73> (RES(I)»1=171+178) - “”6230 .
C 0540
Cz=mm=== THIS SECTION PRINTS THE TOP SECTION OF DATA. 0550
C . 0560
WRITE (IS02501) (RT10(I)s I=1s3)s INXsy RT1l» IPN 0570
501 FORMAT (1H133A6915s74X9A414Y) kBB
WRITE (1504502} (RT20(1)s I=1s5} T ” 095990
502 FORMAT (1HO 46X s4A6A3) 0600
O WRITE (I1S0s503) (RT30(I§s1=1s3)s DIMAs RT33», DIMB» RT34> DIMC> 0610
1 BT35s GKAL» (RI136(1)21=122)s THICs (RT37(I)sI=1s2!> NPAN>» 0620
2 (RT38(I}s1=122%s SPADs (RT39(IJsl=1s2}» PRSS» CONC » CF 0630
I _ 503 0 FORMAT (1H0>2A65A13F5:22A42F562:A45F5a225XsA62F40253X2A02A%9FD «2s 0640
T ARG A3sTI sABsABIF3elrPAboFBols BRsABIALY 0650 o
WRITE (150s504) RT40» RES(1)s RT41s RES(L1)s RT42s RES(21} 0660
504 FORMAT (1HO s 40X s A4 sF5.2s5XsAbsFB5,2s5XsAB2F642) 0670
= 0 WRITE (150s505) 0680
® 1 RT505RT51> (RES{I}»I= 31 38)s RT52sRT53s (RES{I)sI= 71s 78)> 0690 '
2 RT545RT55s (RES{I)»I= 81> 88} RT565RT57s (RES(I)sT1= 91s 98)> ___0700 o N
3 BTEEsRTB9s (RES(T1)+1=1013108)2 RTGOSRIG61? (RESTTY>T=111-116) 5 7 79716 — 7
L RT62sRT635 (RES(I}»I=121»128)s RT649RT652 (RESII)»1=1315138)> 0720
5 RT662RT67s (RES(IYsI=1415148)s RT68sRT69» (RES(I)sI=1515158)> 0730
6 RTI0SRT71s (RESTIY 1=161°168)2 R1722R173s (RESUI)»I=1712178) 0740
505 O FORMAT {(1HOsA6 A4s8F13.6/1H0sA6sALs8F13:6/1H sA62A4»8F13.6/ 0750
L 1 THO sABsALs8F13.6/1H sA6sA4s8F13:6/1H sA63A4s8F 1346/ 0760
- ) THO S ARG ARG BE TS 67 TR S A6 AE s BETS 167 TH "sABY AL 8EL3 67 — 777 """gryo T T T
3 1HO s A6 s AL sBF 1346/ 1H «sA6sALsBFL13:6/LH 2A63A4s8F 1346} 0780
C 0790
FoTTETTHIS SEETTON READS TN THE BOTTOM SECTTON OF DATATTO BE PRINTED. 0800
C : 0810
READ (IS9) DUM2 0820
T - B 1Y 4] ¥ 6 S 11 e o1 - 1< 10 T
IF (DUMZ +EQs DUM1l) GO TO 800 y 0840
GO TO 106 0850
800 READ ~TTI%9) RT&0Gs RESTIT: RTG17 RESTITTS Ri42s RESTZIN 0tE0
0 READ (159) 0870
1 RT50sRTS1s (RES(I)sI= 31s 38)» RT525RT53s (RES(I)sI= 71» 78)>s 0880
I 2 i e ST SR TR B TIRESTT S TETALY BEY S RTBEEIRTS 7y T(RES(T) 5 1=V 9 1% T9B)Y.T T 7T QB0 T T 7T
3 RT58sRT59s (RES(I)sI=101»108) RT4O sRT61s (RES(I)»I=1112118}>s 0900
4L RT62sRT6E3s (RES{T)»1=1219128)2 RT64sRTHE5> {RES(1)»1=1315138)> 0910
B BTEE RTE Ty (RESTTI S I=14151%8) > RI68RT169s (RESTT)»I=151s1287)> 0970



6.RI1I7028T 712 (RES(I)21=1612168)>

AL i L b - rdinn v - L R R~ A S gy 0 v T R it e Bt e e e D T A Pt e e ow

RT725RT73> (RES(IN»I=171:178) 0930

C 0940
zz=== THIS SECTION PRINTS THE BOTTOM DATA. 0950
C 0960
WRITE (1S0s504) RT40s RES(1)Ys RT41s RES(11)s RT42s RES(21) 0970
0 WRITE (IS0s+505) 0980
1 RT50:RT51s (RES{I)s1I= 31s 38)s RT52:RT53s (RES{I)sI= 71s 78)» 0990
T T T T T T T T T T T S T RTE 4 RTE8s (RES(TV 1= 810 8812 RIBGEsRTIBETs (RESUIVeI= G1s 98y T 1opoT T T
3 RTE8sRT59s (RES(I)»1=1012108)s RTE0sRTE1Ls (RES{I)sI=111s118)> 1010
4 RTE2sRTE3s (RES(I)s1=1212128)9s RTE64sRTAHSs (RES({I)sI1=131:138)» 1020
5 RI662RI67s (RES(IYs1=141+148)% RI68sRI69s (RES{I)»I=1515158)> 1030
6 RT70sRT71s (RES{I}1=1615168)s RTT2sRT73s (RES{I}sI=171s178) 1040
GO TO 106 ] 1050
900 WRITE (IS0+950) IINXs IRTVs INX h [ I oT-Yo! T
950 0 FORMAT {1H1/1HO:37HYOU HAVE OME OF THE FOLLOWING ERRORS«/1HO» 1070
1 5Xs55HYOUR RETRIEVAL INDEX VALUES ARE NOT IN ASCENDING QRDERW/ 1080
2 1H0s5Xs48HYOUR RETRIEVAL INDEX NUMBER 1S SMALLER THAN THE 1090
3 38HSMALLEST RETRIEVAL NUMBER ON THE TAPEs/1HO/1HO» 1100
4 44HMTHE LOWEST RETRIEVAL NUMBER ON THIS TAPE IS »I13/1HO» 1110
- T IHYOUR TRETRIEVAL T TNDER NUMBER TS I8/ VRO~~~ == = gy
& 585HTHE RETRIEVAL NUMBER OF THE DATA CAUSING THIS ERROR IS »13) 1130
GO To 1000 1140
902 WRTTE (1509527 LTNX TIH(
o 952 0 FORMAT (1H1/1HOs37HYOU HAVE READ TO THE END OF THE DATA«/1HO»s 1160
o 1 45HTHE HIGHEST RETRIEVAL NUMBER ON THIS TAPE IS +13/1HO 1170
2 ATHYOUR RETRTEVAL THRUEX NUMBER™TS 5 T47 - T - TRy T T T
1000 STOP 1190
END 1200

122
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