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FORTRAN Programs for Numerical and Graphical Analysis of Elastic
Response, Radiated Sound Pressure, and Reflected Sound Pressure

for Plane Plate Structures with Flui d on One Side

OVERVIEW
A computer program package that evaluates the theoretical

formulas derived from the Timoshenko-Mindlin thick plate theory,
which describe the radiated and reflected acoustic fields ’, is
described. It was found that the expressions for the radiation and
reflection were the same for each case analyzed, but that the elast ic
response function was not. The four cases Implemented , whose results
will be described elsewhere2 are: a simple plane plate , a two—layer
composite plate with a perfectly welded interface, a two-layer-
slipping interface-composite plate , and a welded two-layer plate with
a constraining layer.

Two programs are discussed In the following pages , the major
portion taken up by PLTWAV , the program that does all the computation
and file manipulation . Input , output, and algori thms are covered.
The other program Included here Is TRACE, a plotting routine. This
was developed so that the data from PLNAV could be viewed on a CRT
or plotter with appropriate scaling. In both cases, all the
programs are in FORTRAN 4+, compatible with the Digital Electronics
Corporation PDP 11/45 wIth the system RSX-1ID or RSX-11M on the
POP 11/34.

1 Article to be published in J. Acoust. Soc. Am. by A.J. Rudgers
NRL Formal Report to be published by A.J. Rudgers and M.D. Ring
Note : Manuacript submitted January 18, 1979.
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I. PLTWAV OUTPUT

A. GENERAL DESCRIPTION
The program PLNAV is constructed so that numerical and/or plot

output can be obtained. The file WAVDT.DAT;VERSION Is created each
run to provide a list of input and calculated parameters pertaining
to the physical structure. This file Is expanded when numerical

— output is desired. When plot output is desired , eight separate plot
files are created in addition to WAVDT.DAT.

B. NUMERICAL OUTPUT
WAVDT. DAT

The file WAVDT.DAT is a formatted file , a new octal vers ion of
which Is created each run for the purpose of listing input and
computed parameters In complex form. When numerical output is
desired, this file is appended to include an entire listing of
calculated data in a tabulated exponential form. Each column is
written using an £12.5 format which yields five (5) sIgnificant
digits. The columns, which are broken and labeled every ten entries,
are as follows:

THETA The emission angle 8 In degrees
FREQ The frequency f in Hz
ROMEGA The real part of the electri c response function Re[c2]
I OMEGA The imaginary part Im(~)
MOMEGA The modulus of the elasti c response function ~
AOMEGA The angle (phase) of Q in radians
MREF The modulus of reflected pressure
AREF The phase of reflected pressure in radians
MRAD The modulus of radiated pressure
ARAD The phase of radiated pressure In radians

2 
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ARRAY WAVDT(1O)

The information written into WAVDT.DAT comes from two sources.
The parameters come from the contiion section of the program, called
PLTWAV.COM, while the calcula ted data come from the array WAVDT.
The array is written to in the subroutine WAVDAT each time the
computation loop of PLNAV is completed. The file WAVDT.DAT has the
array WAVDT wri tten into it in the subroutine WRTFIL before the next
pass through the computations.

C. PLOT OUTPUT
FILES

When plot output is desired, new octal versions of the following —

eight unformatted files are created:
IOMEGA.PLT;VERSION
ROMEGA . PLi~VERS ION
MOMEGA.PLT;VERSION
AOMEGA.PLT;VERSION
MREF . PIT ;VERSION
AREF .PLT;VERSION
MRAD.PLT;VERSION
ARAD.PLT ; VERSION .

PLOT FILE CONTENTS
In each case , the plot file contains a heading followed by the

data that is implied by the name of the file. The heading is written
Into the fi les by the subrout ine HEADER, and includes :

IHEAD Designates real or integer data
XINIT The fi rst X value
XDELT The X increment
ITERM -1 to say that no further heading follows.

3
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This heading Is used by all the plot routines contdned by the system
used, with the exception of TRACE. Below the heading, the data is
written using separate WRITE statements for X and Y. The X axis
represents the parameter being searched through, either frequency F
or emission angle THETA, while the Y axis takes data from the
calculated value that the file name Indi cates.

I!. PLTWAV INPUT

A. DESCRIPTION
Before the user tries to run ~~~~~ several choices need to be

made, the fi rst being whether to run interactively or automatically.
In ei ther case , the user must also decide what type of output is
desired , and the range of the search to be implemented. These are
the fi rst data inputs the program needs. All the input that follows
defines the physical structure to be analyzed and the information
for subsequent runs. A complete run can be found in Appendi x A-3.

B. INPUT DATA
The chart that follows lists all the input parameters .

Decision Parameters (=> means “Implies ”)
REFERENCE

NUMBER NAM E UNITS FORMAT COMMENTS

- IAUTO - 11 IAUTO des ignates the running mode
IAUTO=1=>automati c

2z>fnteractive
23 IDAT - Ii designates output type

I DAT~ 1=,Numeri cal
=2=>Plot
s3

>Both4
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REFERENCE
NUMBER NAME UNITS FORMAT COMMENTS
24 ITYPE - Ii designates physical structure

ITYPE=1=>Simple plate
=2=>Composi te-Wel ded interface
=3=>Composite-Slipping inter-

face
=4=>Constrained layer problem

25 ISERCH - I]. des ignates search parameter
ISERCH=1=>Emission angle THETA

=2=>Frequency F

Emiss ion Angle Search Parameters
1 THMIN Deg. F1O.O Minimum angle for search
2 THFIAX Deg. F1O.O Maximum angle
3 THINC Deg. F1O.O Angle increment
4 F Hz. F1O.O Frequency

Frequency Search Parameters
5 FMIN Hz. F1O.O Minimum frequency for search
6 FMAX Hz. F1O.O Maximum frequency
7 FINC Hz. F1O.O Frequency increment
8 THETA Deg. F1O.O Emission angle 8

Fluid Parameters
9 RD kg/ rn 3 F1O.O fluid density

10 C rn/s F1O.O fluid sound speed

Plate Parameters
11 HPLAT m F1O.O Plate thickness
12 ROPLAT kg/rn3 F1O.2 Plate 

density5
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RE FE RENCE
NUMBER NAME UNITS FORMAT COMMENTS

13 EPLAT N/ rn 2 2F10.O Complex Young ’s modulus of plate

14 GPLAT N/rn2 2F10.O Complex Shear modul us of plate

Coating Parameters
15 HCOAT
16 ROCOAT same as for plate
17 ECOAT

18 GCOAT

Constrained Layer Parameters
19 HCONL
20 ROCONL same as above
21 ECONL

22 GCONL

C. INTERACT IVE INPUT
INPUT DIALOGuE

When IAUTO=2 , the input for PLTWAV becomes interacti ve via
dialogue on the termi nal . As can be seen from the parameter chart ,
no special formatting need be done by the user. Any value , be it
integer, floating point , or exponential , will be accepted by the
F10.0 format. The input sequence, which is in the same order as the
data chart, can be seen in Appendi x A-3.

EDIT
After the parameters have all been entered utilizing the

appropriate subroutines , the routine EDIT -Is called . This portion
of the program has a twofold function . During the first run , EDIT i s *

6
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used to check the input parameters ; cfurThg subsequent runs , EDIT is

used to change values to those desired next. Both of these
functions are implemented in the same way . If there is a value that
is incorrect , or needs to be changed for the next run, the user types
the reference number to the left of the parameter name. This causes
the name and present value to be displayed . The user will then type
in the new value and return . At this point , the entire parameter
list will be displayed again and the user will be asked if they are
all correct. This sequence can be repeated until all the values are
as des i red, at which time , a 0 (zero ) is entered to return to the
main (see Appendix A—3).

END

The last I/O for the run comes at the end of all the computa-
tion , when the user is asked if another run is desired . If a ‘1’
is entered, the program will return to EDIT , w h i l e  a ‘0 ’  w i l l  end

PLTWAV (see Appendix A-3).

D. AUTOMATIC INPUT
PLTWAV. DAT

To run In the automatic mode , the user must have previously
created the input data file PLTWAV .DAT. This file is constructed
so that exactly the same input sequence is used as when running
interactively (refe r to the data chart). Many runs can be
accomplished by use of the reference numbers (ICHANG) and the repeat
variable IRPT. The sequence is as follows :

I DAT

ITYPE

ISERCH

THM IN or FMIN

THMAX or FMA X

7 
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THINC or FINC
F or THETA

RO

C
HPLAT

ROPLAT

EPLAT
GPLAT

HCOAT

ROCOAT Used only when there is a coating
ECOAT i.e., h YPE = 2, 3, or 4
GCOAT

HCONL

ROCONL Used only when there is a constrained l ayer
ECONL i.e., ITYPE = 4
GCONL

* *
IRPT The repeat variable

I RPT O >no more runs

=1=>another run
ICHANGE The parameter REFERENCE NUMBER
VALUE New value of the parameter
I CHANGE

VALUE

ICHANGE=Oz>return to main with all the data
I RPT

8
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The program will end when IRPT=O; and since ICHANG=O to return from

the last data set , the last two entries in the list will be zero.

For example , let PLNAV .DAT contain the following:
Example

3
1
1
0
90
.25
64E3

999 .7
1447.24
.05
7782.4
21.6E10,0
8.29E10 ,O
1
4
32E 3
0
0.

Then to begin with, both plot and numerical data are desired , so

IDAT=3. It is a simple plate so ITYPE~1, and an angle search Is to

be implemented so ISERCH=1. The search will start at THMIN-O° and

end at THMAX=90° with an Increment of THINC= .25° , and the
calculations will be made at the frequency F*64 kHz. The fluid
density is RO~999.7 kg/rn3 , and the f l u i d  sound speed is Ca1447.24

rn/sec. The plate thickness Is HPLAT .05rn, and It has a density of

ROPLAT~7782.4 kg/rn
3 . Young ’s modulus is real and has a value

9 
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E=21.6E10, while the shear modulus is G=8.29E1O. A repeat run is
desired, so j~pT=~. The reference number 4 is for frequency, so
the new frequency is F=32 kHz. There are no further changes, so
I CHANG=O , and no more runs so IRPT=O (see Appendix A-3).

III. TRACE

A. OVERALL
The program TRACE and its associated subroutines form a plotting

package for use with the Textronix 4662 Interactive Plotter. Imple-
mented to accept up to five di fferent plot files and plot them with
different line types, this package also allows for absolute scaling
(linear only) and absolute size control (up to 10 x 15 inches).
There is an option that will draw a legend on either side of the
plot , but no labeling Is performed .

B. OUTPUT
The plot output from TRACE includes five di fferent line types.

The curves are traced by means of alternating arcs of light and
dark , the arc length being specified by the array DASH in the
subroutine SETDSH. Specifications for setting DASH can be found In
the subroutine TKDASH (see Appendix B-4).

A legend can also be plotted by TRACE by the use of the sub-
routine LABEL. The legend can appear on either side of the plot,
and at any distance from the top.

C. INPUT
The input for TRACE is interactive via dialogue on the terminal .

The user is asked how many curves are to be drawn, what the file
spec i fications are , the scale limits , the label (legend) options ,
and to check the paper alignment.

10
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LINE TYPE DESIGNATION
The plotter package can handle as many as five different files

from any of the memory devices. The user types a number (1-5) when

asked, and then types in the entire file specification for each
curve. If a particular line type is not desired , a zero (0) is

entered as the file specification. For example, if a solid line is

not wanted, a zero is entered as the first file name.

SCALING
The user inputs minimum and maximum values for both axes. The

scal ing is computed on the basis of a 682 x 1023 grid . The entire

grid can be as large at 10 x 15 inches and the axis limi ts can be of

any value.

PAPER ALIGNMENT
When the user is asked to align the paper, he is told to enter

an ordered pair. This ordered pair should be in terms of the scale ,
not the grid. Checking the corners seems to be sufficient.

LEGEND
The user Is asked to specify the placement of the legend by

right or left sIde , (0 means no legend), and placement below the
normal position. The first is accomplished by typing R, L, or 0,
while the latter Is by typing an integer (~)-585). The legend is

normally 14 grid units down and 30 grId units inside the limits of
the plot.

IV. ALGORITHM DEVELOPMENT

A. EQUAT IONS
Begin by noting that what is wanted are radiation and reflect-Ion,

11

-— - - 5 - 
_ _ 1 _ ~ __ 

—~~~~~~~~~~~~~~~ — - -  - 5 - - - -



- — _- . . .-~~~ 
- —---5— --—- —-5— — -5 —-— -

~~~
- — — - -  

~‘1~~~

which are governed by the following :
Pressure radiated :

~
‘rad cose/[1 + jc2cose],

Pressure reflected:

~ref 
a 1-2/(1 + jc~cose]

where there is a di fferent structural response for each physical
structure. For a simple plate, the elastic response function ~2 is:

• (k0/w2p) ‘{ hp~w2 
- ghk2 + ~

2(gh)2/[Dk2 
+ gh - ø5h

3w2/12]}.

For a composite plate with welded interface, the elast ic response
funct ion Is:

~ (k~/w
2p) 

~
w2(ho

~ 
+ h’p ’5) 

- k2(g ’h’ + gh)

+ ~
2h2(g2 - (g ’)2]/E~

2(D -

+ h ( g  - 8g ’)  - ( 8~ 
-

For a composi te structure with slipping interface:

(k0/w
2p) -{w

2(hp 5 + h’p ’5) 
- ~

2(gh + g’h’)

+ k2(gh)2/(k2D + gh — w2p5h
3/12]

+ ~
2(g ’h’)2/(~

2D’ + g1h’ — w2p
~
’h’3/12]}.

For a constrained layer, the result is:

12
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• (k~/w 2p) (w
2(hp 5 + h’ p ’ + h” p” - ~

2(gh + g ’h’)

+ k2h2[g2 (g ’)2]/(k2{D - 82D’ + (h/h”)D” }

+ h (g  - 8g ’)  — (8o~ 
- p

5’)c~
2h2h’/12]~ .

To do these computations, several secondary parameters are needed:

K • (0.87 + l.12v)/(1 + v)

9 K2G

D ~ Eh3/(12(1 - v2 ))

• (2-itf)~
8 • h/h’

= 2nf/c

k • k0slnO

B. NAME LIST
A name list -Is required to keep track of the parameters .

Program Generic
Name Name

THETA 8
ThMIN 8mm
THMAX emax
THINC sincrement
F frequency
FMIN frni n

FMA X fmax
FINC fincrement
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Program Generic
Name Name

P 1 iT

F2 (— angular frequency)2

CX1 1
CX2 2
CxJ
C fluid sound speed c
RO fluid density p
ROPLAT p5 - density of plate
ROCOAT PS

’ - coat density
ROCONL p5

” - constrained layer density
H h - thickness (general)
HPLAT h - thickness of plate
HCOAT h ’ - coat thickness
HCONL h” - constrained layer thickness

G G - shear modulus (general)
GPLAT G - shear modulus of plate

GCOAT G’ - shear modulus of coat
GCONL G” - shear modulus of constrained layer
SG K2G modified shear (general)
GP g - modified shear of plate
GC g ’ - modified shear of coat
GL g” - modified shear of constrained layer
E E - Young 1 s Modulus (general)
EPLAT E - Young ’s Modulus of plate
ECOAT E’ - Young ’s Modulus of coat
ECONL E’ - Young’s Modulu s of constrained l ayer

BETA 8
KO k0 

.

K k
KAPA K - general )

~~~~~~ 1 ~~~~~~~~ --  
I_ _ V
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Program Generic
Name Na me

KAPAPL K - of plate

KAPACO K ’ - of coat
KAPACL K” - of constrained layer
D D (general ) flexural rigidity
DPLAT D - of plate
DCOAT D’ - of coat
DCONL D” - of constrained layer
V v - (general) Poisson ’s ratio
VPIAT v - of plate
VCOAT v ’ - of coat
VCONL v ” - of constrained layer
RAD 1’rad
REF 

~ref
OMEGA - elastic response function

c1 FORTRAN VERS IONS
With these names , the FORTRAN versions become (in general):

RAD = COS(THETA)/[CX1 + cxj * OMEGA * COS ( THETA) ]
REF = Cxl - CX2/[CX1 + CXJ * OMEGA * COS(THE TA) )
V = [E/(CX2 * G)] - 1
KAPA (.87 + L 12V) / (1 + V)

SG= (KAPA ) ** 2 * G
D E * ( H ** 3 ) / [ 1 2 * ( 1 _ V * * 2)]
F2= (2 * PI *F) **2
K O = 2 * P I  * F/C
K 1(0 * SIN(THETA)

Wherever possible , constants that need to be complex are specifIed,

15
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such as cMPLX(12.,0.). Each OMEGA Is computed In a separate sub-
routine. The simple plate ~ Is computed in OMEGA1, composite wi th
welded Interface in OMEGA2 , and so on (see Appendix A-7).
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A l

GENERAL
~I~ JTER PLTWA~) ~ ow

DiAGRAM

INPUT SEQUENCE

J~ 
CALL EDIT H

FILE CREATION
AND

SECONDARY PARAMETER
CALCULATIONS

4

I COMPUTATION LOOP J

4
COMPLETION

AND
CONTINUATION

J END]

18

V - - - ~~~~~~~~~~~~~~ -5—- ~~~
--———_ -



—--- 5-

A l

INPUTENTER PLTWAV SEQUENCE

YES IAUTO : ~ 
NO

READ: I DAT
ITYPE

- 

I SERCH

YES ISERCH : NO

CALL READ CALL THDAT CALL FDAT

READ: RO, C

CALL READPL

NO ITYPE = YES

CALL READC

YES ITYPE 4 NO

CALL READCL

•—0
CALL EDIT

19
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A l

PILE CREATION
AND SECONDARY

B PARAMETER
CALCULATION

LCOMPUTE N OPTS

I[CAL L COMP

ft~ OR PLATE

YES _
~Z = ~~~~

._ 0

11 CALL COM~ ]}FOR COATJJ

~~~~~~~~~~~~~~~~ YES

If CALL COMP
II FOR
ftCONS. LAYER

‘-5 I

kHANGE DEG/RADIAN ]~~I THETA THMIN
I OR
L F:FMIN

NO~~~~~~~~~~~~~~~~~~~ES

ft CALL WAVPLi~}J

I ICALL OPNFIL JJ

20
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A l

COMPIJTA T/ON
LOOP

C

COMPUTE: KO , K , F2

NO ITYPE: I YES

NO YES CALL OMEGA I
ITYPE:2

NO 
ITYPE:3 

YES CALL OMEGA2

CALL OMEGA4 CALL OMEGA3

COMPUTE RAD , REF

I I ’ S
~~--~ 

WAVDAT II

[jCALL WRT FILII

THETA : THETA + T HIN C

OR
~~: F+ FINC

?NO
~~~~~~~~~~:x~~~~~~~~~~~~~~~~~~~~~A:THMA NO? 
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A l

i~~~~~~~~

II 

COMPLETION AND
CONTINUATION

D

CLOSE FILES

NO 
IAUTO : I 

YES

READ I RPT

NO 
I RPT = 

YES

LCHANGE RADIANS/DEG
I

_____ 
YES

A fl CALL READ

N O~~~~~~~~~~~~ V ES

22 
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A-2
PLTWAV OUTPUT EXAMPLE

?~~~~~~~~P~ I~~~~M P~ M M I ~~~~P~0O O 0 O0 0 000 0 0 0 0  e e o e0 0 0000
4 + + 4 4~~~~. 4+ + #. # # # 4 .  4 4
~~~~~~~~u s w w w w
— 4 0 ~ N N D- -C U) ‘ON- -C ~G ) 0 0 0 N M  4 -C 0 O - U ) O~~-~~~N0 0 0 - 0 - 9 . 0 - 9 -0- 0 - 9 . 0 . 0 0- 0 4 0 0.U)

O N N N N N N N N N  0 N N N N M ~N 0 t i t’~U) -0 

0 0 0 0 oe eo o  ~~o o o oc

0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0
T~ I- Cfl 0 0 0 0 0 0 00 0  0 0 0 0 0 0 0 0 0 0
* Lw ka — + * — * * zt ~~Lw ~~~~~~ w w w j w w i w  fl~jLwr~~4 9 . 9 .~~~4.o ei O 9 . U ) 1~~9 .CL~~l U ~ D-
Lw 00 O W  .~~4 U ) 0 U )~~14 4 0  ~~~U ) 9-N 4~~~4 q

uz  9 . N 0 W ) ..4.. r-d ’O U ) — M - C~~~O ’O~~~’C0 4 N 0 4 0N~~~N N  O M N ’ C q 9 .q T
€ 4~~~~~U ) U ) - O - ’ ONN C 0 0 9 - 0 0 - 9 - O~~~~0P.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~
0 0 0  0 0 0
0 0 0  0 0 0  0 
4 -4  # 4+  0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0
W W W  W W L w  4+44 + 4 4 4+  ~~~~+ + # 4 # # 4 +
0 0 0  0 00  W L w W

X 0 0 0  0 0 0  ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Lw 000 000 4 0 0 O I f l 4 O  0 = k~ N I~~44-O0-~~
0 — 0 0 0  0 00  ‘O r~9. N 0 — - 0 r )  ~~~~~~ 0 0 N N I - N 0
Lw ~ 000  0 0 0  L w U ) 0 0 — .~~~ 1 L ~~-C0 0~~..1 0 . . N N P . N N
2 r 000 000 Lw -.w - r  — 0 ... ... - 

U 0 0 0  0 0 0  ~~0 00 0 0 0 0 0 0  ~~0 0 O 0 0 O 0O 0 0
Lw
— 0 0 0 0 0  0 0 0
U) 0 0000 000 — — — — 2 * # * + +  4~~

. 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0
O U 4 L w W l 4 L . J  UJ W LL + * 4 + # +~~~~~ • + + +~~~~~~~~~*U 0 0 0 0 0  0 0 0  W LwL. i i i JWW L w i ~~IMiw

0 0 0 0 0  0 0 0  0 0 00 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0
0 0 0 0 0  0 0 0  0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0
0 0 0 0 0  0 0 0  0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0

.J 0 0 0 0 0  0 0 0  L w 0 0 0 0 0 0 0 0 0  L w 0 . 0 0 0 0 0 0 0 0
~ 0 0 0 0 0  0 0 0

~ 0 0 0 0 0  0 00  Z 00 0 0 0 0 0 00  ~~O O O O O O O O C i OLw . .
0 0 0 0 0 0 0 0 0  0 0 0 0 0
0 0 0 0 0 0 00 0  0 0 0 0 0 0 0 0 0 0

0 0 0  0 0 0  + ++ + + + + + +  +4 +  + + + 4 + + +
0 0 0  0 0 0  W W W U J W W W W W  W WLIJLiJ W
+ 4 4  *4 +  0 0 0 0 0 0 0 0 0  00 000’O ’C ’O ’O
WWt&i U jW W  ~~0 00 0 0 0 0 0 0  ~~0 0 e 0 0 — — — — —
0 0 0  0 0 0  0 0 0 0 0 0 0 0 00  0 0 0 0 O 0~~~4 4 4 4

X 0 0 0  0 0 0  W 0 0 0 0 0 0 0 0 0  W 0 00 2 0 ~~~~~~~~~~~0 Lw 000 000 Z000000000 ~~O O O , .,OM W 1 M M ~~1
Lii 000 000 0
I-I 4 000 000 ~~00 0 000 000 0 0 000 0 0 000

~~~~~ 0.-~~-~
0 U 0 0 0  0 0 0  0 0  0 0 00 -. 00 0 00

2 W  2 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0
W i n  — 0 0 0 0 0  0 0 0  + 4 + 4+ 44 + 4  + 4 .4 , 4 4 4 44
0 I- 00000 000 W I i i W W W W W  W I i I W W I . I W W

~ 4 + 4 4 4  + 4 + 0 O N N N U) O I f lO ON N . . O l’O ” i 4
C W W W W W  W I~S W  ~~ 0l’- 9-0..I(’i C-I 0. 0 ~~~~~~ N0 0 0 l~~~’C V) 0 4

00 U 0 0 0 0 0  0 0 0  0 N N N I~lOI1 0~~~ 0 0 N U) 4 0 I~I0 4
0.2 00000 000 L w 0 - 0 ’ O V~ I~~N 0 M 0  W N N I% 0’ M 0 4 O - 0

00000 000 Z*~~~*.... * 9- N 2 ’O41~~~~~~~~N 4 0 N0 0 000 0 0 0  0 0 
5 z .  Lw 0 0 0 0 0  0 0 0  2 0 0 0 0 0 0 0 0 0  2 0 0 0 0 0 0 0 0 0 0

2W  ~ 0 0 0 0 0  0 0 0
Lw
~ 0 0 0 0 0  0 0 0  0 0 0 0 0 0 0 0 0  0 0 0 00 0 0 0 0 0

0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0
+44+4 4 +4+  # 444+ 4 +4 44
L w W W h i i W W L w t i J IiJ W W L I W W U W W W W

s _ I 000000000 0 00 0 0 0 0 0 0 0
Lii 0 0 0  0 0 0  -~~0 0 0 00 0 0 00  ~~0 O Q 0 0 0 0 0 00

0 0 0  0 0 0  0 0 0 0 0 0 0 0 0 0  0 0 04 0 0 0 0 00 0
4 .4  ~~~~+ U W  L i L 0 00 0 0 0 0 0 0  1 . 50 0 0 0 0 0 0 0 0 0

0l 1.IISI W 1.J ISS W W *  .O ,.0000_ 0O ~~O O O O O O O OO O
0 0 0  0 0 0  0~X 0

Lii X 0 0 0  0 0 0  ‘..,,,J 0 0 0 00 0 0 0 0  0 0 0 0 0 00 0 0 0
Lw 0 0 0  0 0 0  CC I- —

WA. Lw 000 000 ~~1.J012 — 0 0 0  00 0  si t  0 0  0 0 0 0- . 0 0 0 0 0
2 0 0 0  0 0 0  1- ’. 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0

~Cn C • . . . - . 4 +4 + 4 +4 +4  + 4 +4 1 * 4 + 4 +
W A .  U 000 000 - 0 W WIeI W U4 W W W W W U J I.L I L w W W

w zz 0 0 N N r~.l.~ 0Ifl 0 0 N r~ N — 0 c ~~-0 i, 4

~~~ 
00 -.0 — 00  00 0 00 O N N I I O M O* 0  0 9 - N 0 N 0 4 C C I~)0#

1.4 1 q - . — r 5 ( ...~~~Q 4WC 5 0022 ~ 0 NN 0 - 0 ~~~4 N 10 0 b 1 0 4

~~ + - • + +  + ~ ~~ i—~~~~~~. W 9 - 0 ’ O C C M I N O I ) O  W N N r - i N O - M 0 4 0 - 31
1( 1- LI. III Lw ~~~~~~~~~ L w W W  114 W W )..C3 CJ U I - l- .~.o- r--. N411 N

~~ 4 10(1 40 ~~0W W 1&l C~~~ C 0
0CC 0 4 00 0 ~~. .0 0  (10 ~~~~~~~~~~~~~~ ~~0 0 0 O 0 0 0 0 O  ~~O O O O O O O OO O

I I  IN 0 0 0 r s  Or -.—  r-. r*  I-
000- -o r, 4r-.o 40- ~N Q N Q ..4(l 49  ~~~~~~I . U 5~~~~~~~~~~~ 110101 ~~~~~~~~~~~~~~~~~~~~01U)
~~~~~~ r1 r1 r-. N 0 .  .~~O- 0 0 . 0 2  0 0 0 0 0 0 0 0 0  0 0 0 0 0 00 0 0 0

4+444+444 #4 4 4 +44-444
— ~ 0 0 0~~~~ ~~~~~ W

C
~~~~~~~~ ~~~~~~~~~~~~~~~~~~

CC in ~~N I  N~~ ~~~~~~~~~~~~~~ 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0
0 0 0 0 00(fl- CC In -.

-. 0.21- C Is.0U. 000000,.OO 0000000000

Lw :ri ~ U) 
— 0 ...—W0000 =4 4 4 4 4 4 4 4 4
UI Iii L w CZ U ) I— — W 0 0 ’O ’0 0 ’ 0 G 3  W ’O ’O ’O ’G ’C ’O ’O ’O’O ’C 

Lw Lw ~~~~~~~~~~~~~~~ ~= C S ~~ ). Lw A. ~~2 Z C f l Z C 4~ l I . 0 0 0 0 0 0 0 0 0  i . 0 0 0 0 0 0 00 0 0
a ~~ ‘ 01 — ~ I- CC )-

Lw 0 I-

.0~~ 0. 000000000 0 0 0 0 0 0 0 0 0 0— C S -~~~ ~ ~~~ ~~I~~hii~~ 0.20. N N N N N N N N N  N N N N N NN N N N

0 m a o + 4 4 44 44 4 4  4 4 4 4 4 4 44 4 +
0. — 0 00201 0 O W Z  ~~~~~~~~ si usj h u W w

—ri  .. . ,— Lsi C 2 1.4 W X W  Iu ll H h I 1 - 1 I- 0.~~NI14 l,) ’OF’-.0 0-
2 -2 (11 0 I- 2 000-0 - A A ~~ ’ N N N N N N P ’ N r’ N 0 0 0 0 0 0 0 0 0

— ..4 U ‘-.~j~~~0CC ~ ~ .0 0 00 1fl013 0 11 11 11 11 0 N N N N N N N N N  0 C ’ I N N N NN N ~~4N N- S Lw U ) U 0  Lw —— W W L w I ~~ LwI I . 0 C 1 - N N N N N N N( l(1 I — N N N N N N N N N N
0 2 0 0. 2 iij . S 0.542 0 00

) L w  — Lw 2 W Z I O  C 0 L w .~ _l _ I L w  0 C L w~~~~ X l X
011. CC CII 0 1 - 0) - A .  U Z Is. Lw u. 1.. ~~~~ t 0 Z 0 t 0  1 -0 0 0 0 0 4 0 0 0
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A-3

RUNN I NG PLTWAV
- INTERACTIVE -

McR::-RuN PLTWAV ~

HOW DO YOU WISH TO RUN?

1 AUTOMATICA LLY
2 INTERACTIVELY

TYPE 1 0 R 2  2~~

WHAT T Y F E  OF DATA OUTPUT 4OULD YOU L. :l:KE?

1 N U M E R I C A L  DATA FIL ES
2 PLOT FILES
3 ROTH

TYPE 1,2, OR 3 2 ~

WHAT TYPE OF STRUC T URE DO YOU WANT TO ANALYZE?

1 SIMFLE FLATE
2 COMPOSITE WI TH WEL DED INT ERFACE
3 COMPOSITE W I T H  SLI PP I N G  INTERFACE
4 CONSTRAINED LAYER—WELLICi:’ INTERFACE

TYF’E 1, 2~ 3,OR 4 4 ~

WHAT TYPE OF SEARCH?

1 THROUGH EMISSION ANGLE
2 THROUGH FREQUENCY

TYPE 1 0 R 2 i~~~~

Note: 1), All underl i ned portions are User supplied

2), 
~ 

means ‘ RETURN ’

24 
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~
-5 -5-5 - —- -5-5 __~~V__ VV____________

SOME INFORMAT IO N [s N::-~::: I:’EI:’ *

THE F-~ RAM ETERS ~~~ ~-~I- [ N F L J  I ~~~ ~: I-~, I 11 IA r *

rHE COMPLEX F~-~iR ,~,ME T k~~3 CAN I ~. S E k ~ . -

REAL ANtI [MAL3 :Nl~r~Y r- ’,;R N .~ ~~ ~-~~~~; -

MINIMUM THETA-~
MAXIMUM THETA:: 9C 

~TH E T A I N C R E M E NT~ .~~J ~
F R E Q U E N C Y  

-

____

F LUTE ’ E. I~~ ii Y --- ‘ ‘99  -

FLUID SOUND S~~ I -
~ ~ - ‘ -~~ 4 ~

THICKNESS OF F’LA fl:. : 
___

D E N S I T Y  OF I i  A~ E-~ .-‘~ U’  . -; ~
YOUNGS MOE’. OF :-t ~~~~~ ~~ .

SHEAR MOD • OF - LA rF-~- • L .~c;:: 1
T H I C K N E 3~3 ~~ ~ I t I L - -  • - - ~~
DENSI TY OF CM,’.tI -l ~ -- 

~J~~) ~

( )UNti~ i~1t~ nr ;n~ r ~ :;~ -
- . ~~~~~~~~~~~~~~~~ ~

~;HEAk ~-i o i:u . OF- t . , . s T  INC’S— - . ;.:, 
~~~~~~~~~~~ ~ .- ~ .:: - ‘ i:.~~TH .ICI~NE SS III I ,Ii-~: -~ . L A i i -  R-= ~~~~~~~~ ~,

DENSITY or: r I i ~ ; .  i~~,-,-j-- ;~
- - • • • •

~~~~ 4 è
YOUNGS MOE’ . liE C I N~-~ . ~i L R - -~ .~ :L . I Y~O ~3HEAR MOD . OF CL~J~ • I A Y L~-< -- . • 2- i:- :: 

~

Note: 1), All underl i ned portions are User supplied
2), ~ means ‘RETURN ’

25
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1 THETA MIN~ 0.01)0000
2 THETA MAX= 90.00000 ()
3 THETA INCREME:NT-- O .2Z0000
4 FREQUENCY = 0 • 20e000E4-04
? FLUID SOUND SPEEtI~ 0 .t 4 4 7 24 E +04
to FLUID EIENSITY -- 0. 999700E+o:~11 PLAT E TH IC KNES3-~ 0. 0~50000
12 FLArE DENSV [TY - 0. 7 : ~~- 4OE- ~-~ - 4
13 YOUNGS MOn • OF FLA TE ~ 0 • 2 i~~000E-f- 12 0~ ~:O~~~O0E+0O
14 SHEAR MOE’ • OF PLArE~ 0. 829000E+i 1 0. 00OC~~OE+00
1~5 COAT TH ICKNESS-= 0 • OL0000
16 COAT t,ENS~

[
~~

-1’~ 0. 131000E+04
17 VOUN G S MOE’ • OF C O A T =  0. 710200E+09 () •
i S SHEAR MOE ’ • OF COAT= 0, 236?30E+09 :- • 1. ~31. ~‘0 E4-0 ~’
19 TH I C I~. OF CONS. L A Y E R ~ 0.0020(X)
20 DENSITY OF CON3 .LAYER 0. ; ’;8240E-fc4
21 YOLINGS OF CONS. L AYER O.216000E+12 O, :O( ,000E+00
22 SHEAR OF CONS. LAYER -~~ 0 .82900CE+ .1 0 .OCs )000 E-f 00
23 IDAT - ~ 2
24 TTYF’E-- 4
2i ISERCH--- 1

IF  THESE ARE CORRECT TYPE 0
TO MAKE A COR REC 11 ON TYP E THE NUMBER

To THE LEFT OF T~ IE I N C O R R E  Cr F:-ARAMET ~:r~-
2.1

Note: 1) , All underl ined port ions are User supplied
2), ~ means ‘RETURN ’

26
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DO YOU WANT TO R E P E A T  THE S E A R C H  W i n - - I
A CH ANGE IN VA R V [ A B L E 3 ?

TYF’E 1 FOR YES, () FOR NO 1. ~

1 THETA MIN:~ 0 . 0 0 0 0 0 0

2 THETA MA X ~~ 9<) , 000000
3 THETA INCREMENr :~ 0.25000 )
4 FREQUENC’ (= 0 • 200000E ~- 04
9 FLUID SOUND SF’EEEJ :: 0. 1. 44724E +0-3
10 FLUID LIENSITY O.999700E+0~
11 FLATE THICKNESS:: 0.050000
12 PLATE DENSITY= 0 ,778240 E+04
13 VOUNGS MOE’ • OF F-LATE ;: Q _  ‘i .60( ) ( )E~~+ 12 0 • 000000E+00
14 SHEAR MOE’ • OF F LA TE 0 • 8 2 9 0 0 0 L +i  -: 0, 000~)O0E+C0
15 COAT T H I CK N E S S~~ 0 .05 0 000

16 COAT DENSITY::: 0,131000Ef04
17 YOUNGS MOE’ • OF COAT :: 0 • :71 0200E+0’? 0 •
18 SHEAR MOE’ • OF COAT= 0. 236730E+09 0~ l~S3170E4-C9
19 THICK. OF CONS , LAYER~ 0.002000
20 DENSITY OF CONS.LAYER 0.773240E+04
21 YQUNGS OF CONS. LAY E R  = 0 • 216000E+12 C) • 000000E+00
22 SHEAR OF CONS • LAYER C) • 329000E+ 1 1 C) • 00000— ) E+00
23 I DA T =  2
24 I T Y F E =  4
25 ISERCH = 1

IF THESE ARE CORRECT TYPE 0
TO MAKE A CORRECTION ! TYPE tHE NUMBER

TO THE LEFT OF THE INCORRECT PARAME:TER

19 THICK • OF CONS • LAYER- ~ 0, 00200() • 0005 ~

Note: 1), All underl i ned portions are User suppl ied
2), ~ means ‘RETURN ’

27
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~

1 THETA MIN-.-

2 THETA H AX :~ -~0 • 00~)00C
3 THETA INCREMENT::: 0.250000
4 FREOUENCY— 0•  20OO0~ F f- )-~:9 FLUID SOUND SFEET).-: 0. 1 44724E -f 04
10 FLU ID EIENS ( TY ~ C) • 999700E ~-o~
11 PLATE THICKNESS: 0.05000 ()
12 PLATE DENSITY= O.77824OE--~04
13 YOUNGS MOE’ • OF FL_A TE-~ o • 2:L6000E-f 12 0 • C00000E-f O ()
14 SHEAR MOE’ • OF FLA rE= 0 • 3 2 9 0 0 0 1 :V f ii. 0 •
15 COAT THICKNESI3= 0 .oSOCoO
16 COAT t’ENSITY-
17 YOIJNGS MOE’ • OF C(JA r= a . 710200E+O° o . ~~~~~~~~~~~
18 SHEAR MOD. OF COA1~ 0.2J.D ,730E4-09 0. i i. ~o i . -~-o~.-
19 T H I C K .  OF CONS. LA Y E R- ~ 0. 0 005 0 0

20 DENSITY OF CONS .LAYER 0 .77324 0E -f -:i4
21 YOUNGS OF CONS. LAYER 0.2:L~,00O E+[2 0 .c-00000 E±0O
22 SHEAR OF CONS • LA? ER -

~~ 0. 829000 E-f 1. 1. 0. 0000COIT. -:--~~c-
23 ItIAT~ 2
24 ITYPE= 4
25 ISERCH= 1

IF THESE ARE CORRECT TYPE C)
TO MAKE A CORRECTION ,  rYFE THE NUMBER

TO THE LEFT OF THE INCORRECT P,~RAM ETER
9.1

DO YOU WANT TO REPE A T THE SEARC--i WIT H
A CHANGE IN V A R I A D L E ST

TYPE 1 FOR YES~ 0 FUR NC) 0
;
~~ ** PLTWAV IS NOW F [N~ 2NEIj >U~(T

Note: 1) , All underl ined portions are User supplied
2), ~ means ‘RETURN ’

28
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A-3

RUNNING PLTWAV
- AUTOMA TIC -

MCR)--RL J N F- LTWAV I

HOW DO YOU WISH TO RUNT

1 Au TOMATICALLY
2 INTERACT [V EI ..Y

lYFE 1 OR 2 1

RUN NUMBER 1 IS CON- 1FLETETI
RUN NUMBER 2 IS COMPLETE D
RUN NUMBER ~3 Is coiF - LErED
RUN NUMBER 4 IS COM F- LE’r EC
RUN NUMBER 5 is CONF-LErEn
RUN NUMBER 6 IS COME-I L T E D
4~*** PLTW AV IS NOW FINISHEE’ :~~ 4~

Note: 1), All  underl ined portions are User supplied
2), ~ means ‘RETURN ’

I .
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A-LI

PLTWAV COMPILATION

THE COMPILER FOR FORTRAN 4 PLUS ON THE PDP 11/45 W I t H
THE RSX 11—El SYSTEM IS RUN u SING rHi: ‘ r4P’  COMMAND. THIS OPERATION
TAKES THE SOURCE FILE ANT:’ CREATES AN OBJECT CODE IMAGE WITH THE SAME
NAME. WHAT FOLLOWS IS A FILE CALLED ‘FLTWAV .F4P’ , AND IS THE
COMMAND FILE FOR COMPILING A LL OF THE R O U T( N E S  USED BY ‘ PLTW ~~-” .
-TO INDICATE THIS FILE ro THE C’)MF- :[ L.ER . IJSE THF: COMMAND S TR T- IC :
‘@FLTWAV.F4P’ AFTER THE ‘F4P’ COMMAND HAS CAL.LEL’ TI lE COMF- ILER.
FOR EXAMPLE:

CONTROL C è
MCR:::r4F- ~F4p:::-@pLT~j Av • F4P I
F4P:>CON-rI-:OL Z ~TO EXIT

P L T W A V = P L T W A V / - -S F/ — h 0 / T R / CK
TKCLER=TKCLER,’—RO/-SP/TR/CK
RE A t~ =RE AD! — RO/ — S P i’C K / IR
FDAT=FD A T/— RO/-- - S P/TR/C r<

V T H DAT = 1 HEIA T / — RO / — SP / T R/ C K
EDIT=EDIT/—RO/--SP/TR/EL
READPL=READPL/—RO/—SP/ I R- ’CN
READCO=REAOCO, ’ -RO,’- -SP/TR ’cI -~
REA DCL=READCL/— RO/--- SF’/ rR,-i:K
COMP=COMP/ - RD / S P / -r R/CK
WAVP LT=WAVPLTI—RO/ -- SF - T R.CK

V HEAEiER=HEAE IER/— RO/---SP/ E!~ - ’CI~OPNF IL=OPNF T L/— RO/-- SF / fR
W AV DA T =W A V t ~A T/ -RO,’ — S P/TR /CK
WRTF - IL=WRTF IL/— RO/-- -S P/tR /C K
OMEGA1 =OMLEGA 1/--- RO/-- SP/T R/C K
OMEGA 2=OMEGA2,’--RO, --S P/T R. ’CIc
OMEGA3=OMEGA3/- RO/--SP /TR,’C~

-.

Note: 1), Al l  underl ined portions are User suppl ied
2) , ) means ‘RETURN ’

30
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A-5

PLTWAV TASK B U I L D I NG

THE TAS K BUII_DINIV 3 OF ERA r .[ON ON rHE RSX ii ---U’ SYS rEt—i -~~~~ 2011)

TO LINK THE OBJECT FILES THAT HAVE BEEN CREATED BY THE ctli- 1P I:LER .
THIS A LLOWS THE USER TO OVERLAY THE ROUTINES AS OPPOSED TO THE HORF:
LISUAL BATCH F-ROCESSING , INCREASING THE SFEEEI OF i~-~ F l  V~~OkA ~~~ 

-Li
REDUCING ITS MEMORY REOW IREMENrs • W H A T  FOU .OWS is 1 tHE~ cu;-
STRING FOR THE 1KB OPFERAT ION AND 2) THE COMMAN D FIL. C ‘F LT4A V  *

THAT THE STR ING DIRECTS THE TASK BUILDER TO ,

CON T ROL C )
TKB ) - @ PLTWAV.T KB è
TKB:::-coNTRoL z ~TO EX I T

F’LTWAV ,PLT WAV/SH/-- SP---PLT WAV ,TKCLER ,FDAT ,T I- IDAT ,EDIT
READCO, READPL , COMP WAVPL.T ,HEADER~ OPNFIL p REAEICL,
WAVElAT,WRTFIL ,OMEOA1 ,OMEGA 2,O~jEOA 3,OMEQA4,RE,-~t’
/
L IB R=OTSCOR:RO
U N ITS = 13
ACTF IL = 1 3
AS G— ri :1: :-~
ASG-=SY :3:-4:5 :7:9:11:12:13
ASG =SY:6 :S:  to
F-OOL =50
ST A C K = 31.2

Note : 1), All underl ined portions are User supplied
2), ~ means ‘RETURN ’

31
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PLNAV COMMON

THE COMMON SECTION FOR - PL.TWAV’ IS RATHER LARGE. FOR TH IS
REASON, A FILE CALLED / PLTW A V • COM ’ W AS CREATED AND TI--IC ‘ I N C I V V.  IJT !E /

STATEMENT WAS USEEI IN THE ROUTIN ES RE(~UIRINO THE COMMON . WF - IAT
FOLLOWS IS THE FILE ‘ P L T W A V . D A T ’ :

COMMON IDAT , ITYP EP I SERCI--I IRPI
COMMON FMIN,FMAX,F I:NC,TH ETA
COMMON TH MI N,THMAX ,THINC ,F
COMMON RO rC ’ l - ~F LA T ~ ROPLAT , E F L A T  OF L.A T ~ V F- LAI ,  t lPLAT~ KAFA PL
COMMON HCOAT , ROCOAT ECOAT OC OA T ,  VCO A T DCOAT ~KAPACC
COMMON HCONL ROCONL ~ECONL GCONL VCO NL t’CONL • KAFACL
COMMON WAVDT (  10) ,OMEGA

C
COMPLEX EPLAT,GPLAT,VPLATpt’PLAT,KAPAPL ,GP
COMPLEX ECOAT~ GCOAT,VCOAT~ t’COAT~ KAPA COr (3C
COMPLEX ECONL,GCONL,VCONL,t,CONL,KAF-A (:;L,c;L
COMPLEX OMEGA ,CXElUM,CXCOS,CX 1,CX2L’X JYRE F,RAD

C
REAL K’KO

32 
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A-7
PLTWAV LISTING

C WR ITTEN BY MARTIN D. RING AT THE NRL-USRD. RUG. 22. I!7S
C THIS IS THE ii ~IN PROGRAM PLTWAV.FT N
C
C THE SUBROUTINES CALLED APE LISTED HERE: V

‘-5
C READ FOR I - -C L~IEN THE AUTOMATIC OPTION IS USED
C TKCLER CLEARS THE CRT SCREEN
C
C FDRT TAKES INPUT DATA WHEN FREQUENCY 15 RN IMDEPEN~ENT
C V R R I A ~ LE
r
C THDRT U4EN THETA——TH E ANGLE OF E M ISS I ON—— IS RN IN D.  VA RIABLE
L
C RERDCO INPUT DATA PERTAINING TO THE COATIN G
C
C READPL INPUT DATA PERTAINING TO THE PLATE
‘-5

C RE,RD CL INPUT DATA P E R T A I N I N G  TO THE CONSTRAINED LAYE R
C
C EDIT TO CHECK THE INPUT SEQUENCE
I-
C COMP TO COMPUTE MATERIAL PARAMETERS
C
C LIA VPLT TO OPEN THE PLOT FILES USING HEADER
C
C OPN F I L TO OPEN THE DATA AND PLOT FILES
C
C OMEG A I TO COMPUTE OMEGA FOR SIMPLE PLATE PROBLEMS
L
C OMEGA2 IC’ COMP UTE OMEGA FOP W ELDED INTERFACE
C
C Or1EGA3 TO CONFUTE OMEGA FOR SLIPPING INTERFACE
C
C OMEGA4 TO COMPUTE OMEGA FOR CONST RAINED LAYER
C
C WAYDAT TO F I L L  AN APRA ’r—LIAVD T ( ie )

V C
C UPTFIL TO WR ITE PARTS OF WAYPT INTO FILES
C
r
C A LIST OF PARA METERS -~NL THEIR NAMES FOLLOWS :
C
C FREQUENCY F HERTZ
C FLUID SOUND SPEED C METERS/SEC
C SHEAR MODULUS CF PLATE GPLAT MT/SQ METER
C COATING GCORT
C CONSTRAINED LAYE R GCONL
C M O D I F I E D  SMEAR MODULUS OF PLATE GP
C COATI NG GC
C CONS . LAYER. .  GL
C DENSITY OF FLUiD RO KG~’METEP CUBED
C PLATE ROPLA T
C COATING ROCOAT
C CONSTR A INED LAYER ROC ON L
C THIC KNESS OF PLATE HP LR T METERS
C COATING HCOAT
C CONSTRAINED LAYE R HCONL
C YOUNG S MODULUS OF PLATE EPLAT NT/ME TE R SO.
C CO A TING ECORT
C V CON STRAI N E D LAYEP ECOML
C PD I SSONS RATIO OF PLATE YPLAT
C COAT iNG VC QAT

CONSTRA L~ Er LAr EF VCONL
C EMISS I ON PN ’~LE TH ETA lEG
C ELASTIC RESPON SE FUNCTIO N OME GA

33 
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C REFLECTE D SOUN D • PEP
~Ar~r A T E D SOUND P A D

C TEPNIr~~L UPITE-LUN I
C TE R MI N A L ~EAD- LUN 2

C OTHER Lur4~~ ARE FOR THE FILES

r
r

INCLUDE PLTLL~V .CON
CALL T K C L E R : I ~P 1-3. 141~~~26~ 4
CX1~~~Cl iP LX ( 1 . V. 0 )

CX2-C1lPLxc2. .~~~
)

CXJ-CMPLXCO. ~~~IRPT-O

ICOUNT-0
C
C BEGIN TO INPUT DATA
C
C IR UTO I NDICRTE~ RLJhNING MODE

W R I T E ( I~~~ 2 ’READ ( 2 . . 7~ IAU T O
5B2 FORrIAT( HOW DO YOU WISH TO RUN? .//.

I - I AUTCMATICRLLY ./.
2 2 INTERRCTIVELY
3 ~~~T’~PE 1 0 R 2  ~

)
C
C IF AUTC MATIC Ji.~1F Tt ~C 1— — CA L L PEA D( 1 )
C

IF (IAUTO .EQ.1)GO TO 501
CALL TKCLER (1

L
C IDAT INDICATES ~~~~~~~~~ OUT~ UT TYPE
C

UR I TE C i
READ 2.~ I A T

2 FORIIRT( ~~~~~~~~ 
rY~ E OF DATA OUTPUT IjC’!JLD YOU LIKE? -“.

1 - 1 NUMERICAL DATA FILES ,”~2 2 PLOT FILES -
3 . 3 ED7H~~~- .- .
4 •

~$ TYPE 1.2. OP 3 1

C
C ITYPE DESIGNATES STRUCTUREr- 

WR I TE 1 . I ~1 FQRMAT~ ’. Wl-4~ T TYPE OF STRUCTURE DO YOU WA NT TO ANALYZE7’ ./~.2 1 siMPLE PLATE
3 2 COMPOSiTE UITH ;4ELDED INTERFACE’ ./.
4 - 3 COMPOS IT E W I T H  SLIPPING I~’TE~ FAC E , /.

4 C CNS TP A IN E r ’ LAYER—WEL DED INTERFACE -/ / .
‘5 $TYPE 1. 2 . 3 .CR 4 ~~)

READ (2.7) ITYFE
7 FORIIATCI1)

C
C ISEPCH INDICATE S SEARCH PARAMETE RS
L

~JP TE ~1 •
~~ NPT T T ~~~E OF SE~~~~~ CN •/ ~‘.

8 
- 1 I~~ 0UGH EMISSi C ~ Al~CLE ’.’.-5 2 ~iROj G~-i ~PECu~ hi_ i - 

—

I O~~ 2
RERP~ 2 - 7 ’  IIE~ CH

34
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C CALL F A ~ iF ECLEkC i SE~ RCr~ IS DE S I R E D

~~~~~~:5E~~ c .E” .: ~~ CALL F T ~~~~MIN.FMPY,F !NC~~ THETA i
r
C CALL T~iD AT  IF Ah A~-G~ E SEA RC H IS DESIR ED

I F r I S E P C H . E Q . : ) C A L L  TH DAT(TH MIN~ THMA~~.Th INC~ F)

C READ !h RD AND C
WRi T E ’~ I. 13)

13 FOPMAT’:~~ FLU !D DENSITY - .. 11X
READ (2 .  100) P0

160 FORMAT(F1~~.O)
WRITE (1. 14~PEAP (2 , 160 C

14 FOPMAT(~~ FLUID SOUND SPEED- .?X)
‘--5

C CALL PEA PFL TO COLLECT PLAT E DATA
C

CALL PEAI)PL HFLAT .ROFLAT ,EPLPT. GFLRT)

C CALL READC O TO COLLECT COATING DATA
C
- 

IF( ITYPE.NE . 1)CALL REA DCO~ HCORT. RUCOPT. ECORT. GCOAT)

C CALL READC L TO COLLECT CONST RAINING LAYE R DATA
C

I F C  IThFE .EO .4~CALL REA DCL(HCONL.RCCONL.ECONL.GCO NL)
L

C CALL EDIT TO CHECi~ THE INPUT DATA
r

500 C”LL EDIT
L
C CALL ~EH: iF ~i j T h~~~ PU~ ’-1 ‘ - C

561 I F ( I A U T O . E O . I ~~CA L L REA D( I )
L
C COMPUTE T~— E NL~ ’EE~ CF P O IN T S
r
504 I F( I~~~EP C H . E Q . i) PT 5 - CT H~~1A;~~—T }-4 i1iN),T-,iNC

r
C CIDrIP COMPUTES PLATE P~~~AM E TE RS
r

CALL COMP (
~~:A FRF L. G P . D PLA T .  - - FL~ T . G FLAT. EPLAT , HFLAT.CX 1.C~2)

C
C C ALL COMP TO COMPUTE C OAT  PAPAME’E~~ S

C
IFC ITV V

,
V V F V E . N E .  i - C ~~.L I1P FRCJ.GC .DCC .Vt DAT .GCTP .

IEC T,~- C ~~ T . C . 1  .c:-~:;r
C CALL CiJMP TOO COM~ LiTE CONS . L A V .,VE P  PARAME TERS
L

IF (ITYPE.EO .~~ CALL CC’MP~ ’APA CL.GL.DCONL.VCO NL.GCONL.ECDNL
1.HCONL.C~’(I.C”2)IF( I TYPE . HE . V BETA -~ PLAT ’~ COA T

C V

C CHANGE A HGLE3 T F~~~~ I R N S
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

.~~~~~~ q =T~- f ~~~

~~ ~~~~=~~H I ’- :  “ ‘ .
C

35
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C INITIAL !2E THE SEAR C H
C

IF~~i3E H. EC. )F:FM~~,IF’ E~~ — Er u T~~~~~~~.— -I N
r

C SET UP T~ E ~EAtE ~ ~N~~OPM~ TION
- 

1F’ CAT .N3. ~~CA LL I~~~~~~V~~~ LT i T Ht j i N , THMAX,TH!NC , F M I N , FMP~~~~~ F !NC
I. ISE~~ CH . N O P T 5

r
C OPEN THE DATA RND FLOT Fi- ~.ES

CALL OPNFIL~ GC.GP.G L)
r
C THIS LOOP DOES THE POINT CALCULATIONS
L

DO ~ 1 t1 1.NOPTS
- ~4’P Is~F -~~

F2=~ 2 -rF i~ F - - ~-~C
C COMP U TE THE E L A S T I C  RESPONSE F UNCTION
C

I F C : T Y P E . E o . 1 : C A L L  OME GA i~~OMEGA .D P L R T . K . G P , t ~PLAT. PCPLA T

IF !T~PE .EO.2 )CA LL OMEGA2(OMEG~’ .F2~ HPLAT .HCOAT.SETA
I RG FLAT .RCCCAT . G P.GC. K.KO. DF~ AT. DCOAT.RO )

— 

~E E = ~~~~~~~ C E A 3  ~~E ?  ~~ H~’_A T HC”A’ ~~C~~L A 1

1..POCOA T ,GP.GC.O PLA T .000AT .PO ..K .K O )
IF (I~~

VV PE.E CV .4~ CALL OMEGA~~IO r1EGA.F2 ,HPLAT~HCOAT. BETA .RCPLRT
1. ROCOAT. P - GO.  K . K O ,  DPLAT . DCDRT.R C-~ HCD 1L. DCG 1L. F C N L )

L
C COMPUTE REFLECTED AND RAC’ !PTED SOUND
r V

L,<LOS-5CI1 L , V
~~(L D S ( THE T A )  .3.

C C ‘~~C C ~
-C 1~ Gr-~ C ‘

~~~~~~
REF ~ C : - - I — C ’ -~2 ~C~ TL’ -i

C FILL RN A~~FR-i - . : T H  THE rFCFM~ T C ~
CALL WAVrA T TH ETA .F~ OMEGA. FEF.PA D.UAV DT)

L
WF 1TE THE r,~ C~~-~~T D N  :NT: ~~HE F i E5

— 
CALL URTF !LC I SEP C H . J AVt T .M. I t AT

C INCR EMENT THE 3ERF~~-~ F A F -A~-ET E F
r

IF’ !SEFCH .EO. 1’T HETA- T HETA+T HINC
IFC IS ERCH EO.2 ) F= F +FINC

Zi CONTI NUE
DO ~~3 I 3 .  Il
1— i r-c~ r i ‘M T  r .

C
C CHECK TO SEE IF RNCTHEF SERF H IS UANTE D W ITh A NGE IN PPRR~~ TERS
r
- 

ICO’JNT- t C’J~’~’~ -’-l
1F ’ I A UT O . E C . iIiV ,~~~I T E( 1 . S O 0~ ~COUI-4T

:o~~ F:~ -
~~~ EE~T~~~i T~~~~ r ‘

liP ! TE 1 - ~~~~ 
-

U’ ITE . 1- 5 6

TO

- 36
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C
C IF ANOTHER R~ N ANG LES A RE ~ -!ANGED SRC!- lii DEGREES

ThETR - YHET 5~’.29~ 77951
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

C
C GO 2~ C~ TO EDIT TO MARE T~ E PARAMETER CHANGE

!F u 0 . E O .  ~~C’~LL
IF IRPT .E ’Y CO TO ~~~IF ( IAUT O. EO.~~)GO TO S04

~~~~ ~~~~~~~~~~~~~
55 FCF~- iRT r/~- . DC ~T 1 ~~~ Tfl PE!E~~’ THE SEA RC H W! T H~~

~ ~~~~~~~~~~~ ~~ 
‘IA A LEc~~ -

5? FOPMAT ’~~~~~ T,FE 1 ~OP ‘ E S -  ‘-C FCF NO • )

fl~~~ T ~~~ -‘- — 
~ ~‘-~EP Kf 4~~ 1

END

31 
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SUBROUTINE TKCLER (LCD)
C
C ThIS SUBROUTINE WILL CLEA R ThE 4010 TERMINAL SCREEN.
C THIS SUBROUTINE IS ALSO MODIFI ED TO CLERP THE r-1INI-TEC
C TERMINAL SCREEN . C’ A i G  76:
C
C
C LCO IS THE LUN NUMBER ASS IGNED TO 00:
C

BYTE BUFFOC 2 ) .-I1INI(2)
INTEGER IPPM(~~)

DATA MESC’27/. r-IFF;12,
DATA MiNI/”34.~~006/

C
C FIRST NE MINI-TEC
L

CALL GETRDR ’: IFRM.MINI)
IPRM(2) -1
CALL WTO iO (”4 10~ LCO.1.. ,IPRM)

C
C NOW THE 4~~I@
r

BUFFO( 1) -MESC
BUFFO( 2i =MFF

CALL GETADR - IP~ r1.~~’J~~FO 1))
IPPN(2) —2

CALL uT1~ IO(~~4 i0.LCC.1. . . IPRM~
C
C NOW BEFORE FET URNING. DELAY ONE SECOND.
C

CF~LL WRIT I-2.r- 1’
RETURN
END

38
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SUBROUTINE RERD ’ !Z’
C
C ThIS ROUTINE IS USED BY PLTWRV WHEN RUNNING IN THE AUTOMATIC ~~DE
L
C ThE FILE FLTLJJAV.DAT IS READ FOP DATA AND COMMANDS
C
C NE FILE - NOTES.rlDP WILL GIVE ASSISTA NCE IN WR ITING THE DATA F ILE
C

INCLUDE ~PLT1JA V. COM’
IF~~I .EO . 1) GO TO 166
OPEN (UNIT-13.NAME -’PLTWAV. DAT • TYFE-’OLD’)
IZ— I

C
C SPECIFY DATA OUTPUT. STRUCTURE . AND SEARCH TYPE
C

REPD ( 13. 104) 1DAT
READ (13. 164) h YPE
READ’: 13. 104~ ISERC H

C
C SPECIFY SEARCH PARAMETERS
L

IF (ISERCH.EfJ. 1)READ (13. 165)ThrlIN
IF( ISEPCH .EQ . 1 )REA D( 13. I0~~ ) ThMA~~I F C  ISERCH .EQ . 1) R E A D ~- 13. 106) THIN C
IFC 1SERCH.Ea .  1)REAE ’(13. 10G)F
I F ’ : I S E R C H . E D . 2 ’R E R D ’ 1 3 . 1 0 5 ) F M ! N
I F ( I S E R C H . E O . 2 ) R E A D (~~3 .106 1FMP’<
IF& LSEPCH . EQ .2) READ I-. 13. 1O’5 ~F INC
IF( 1SERC H.EG.2) READ L 13. 1OG)TNETA

L
C SPECIFY FLUID PARAMETERS
C

READ ( 13. 10 )RC
READ : 13. 106)C

163 FOFrIAT(2F16. ’3’
C
C SPECIFY PLATE PARAMETERS
L

READ r IS . 10E~ I-4PLPT
REAt’~ 13. 106~ ROPLAT
REA? ( 13 .103 ’ EFLA T
READ •~ 3.1O3)GFLAT

C
C SPECIFY COATING PA°~ METERS
C

1F(1T- (FE.NE ..;FERD (:3.1OS)HCCAT
IF :TYPE. NE . I F E A D I - :3 . I06 ) ROCDA T
IF’ !TY PE .N E . 1 P EA D ( 1 3 . 1 6 3 ’ E C O A T
IFIITYPE . NE • 1- ’ PEAr ~3. 103~ GCOAT

c
C SPECIFY CONSTRAI N ING LR~!R PARAMETER S
C

IF’ ITYPE.EO .4~PEA D( 13. 10’S)HCOHL
IF( TYPE.EO .4)READ ( 13. IOS)R000NL
IFCITYPE.EO.4:READ C 13. 103:ECONL
TF r ITYFE EQ . 4’ P ER D C  13. !O3 GCOML
RE T1J P N

C
C THIS SECTION ONLY AFTER F IR ST RUN
C
C IF NO SECOND PUN (OF MOPE RUNS AT A L LV ~ SIMPLY HAV E A ZERO 0
C 45 THE HE~ T NUMBER 114 FLTWAV. DAT

100 P E A C ’ - 1 3 . I 6 4 ~~!PPT
IF, !P~ T .EQ. @) GO TO 105

I:

39 
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C ICHANG 15 THE SAME 14ERE AS IN EDIT’ L’!Th THE ADDITION OF IDAT .ITYPE
C AND ISERCH ~T ThE END OF THE LIST
C
C EX I T  THE R O U T I N E WITH ICH A NG~ 0
C
107 PERD(13, 165) ICHANG

!F( ICHANG .EO.E’’ RETURN
104 FORI1ATCII)
105 FORMAT~ 12:

GD TO ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1,19.26.21.22.23.24.25~ ICHANG1 READ I3.IO6 THf1IN
GO TO 107

106 FORMRT(F16.6)
2 RERD( 13.105)TH MA X

GO TO 107 -

3 READ (13.106 ThIN0
GD TO 167

4 READ ’ 13 . 1 O S)F
GO TO 107

S READ ( 13. 1~ 6)FMIN
GD TO 107

6 READ(13. 166)FNRX
GO TO 107

7 READ ( 13 .106 )FINC
GO TO 107

S PEAD( 13 .. 166)THETA
GO TO 107

9 READ ( 13 . 106 ) C
GO TO 107

16 READ t I3 . 166 ) RO
GO TO 107

11 R E A D ( 13 . 1 0 6 ) H P L A T  -
GO TO 10’

12 PEAD( 13 . 1O~
) POFLAT

GD TO 167
13 PEAD (13.103)EFLAT

GO TO 107
14 RERD~~1 .  1O3)GP LA ~GO TO 107
15 R EAD~~13.106 HCOAT

V GO TO IO7
16 READ ’ 13 .  166) P000AT

GO TO 1O7’
IT READ( 13. 103) ECOAT

GO TO i~~718 R EA D C13. 10Z :GCO R T
GO TO 167
READ (13,166)HCONL
CO TO 107

26 RERD(13.166)FCCDML
GO TO 107

21 READ ( 13 .  163)ECONL
GO TO 107

22 READCI3. :0S:- GCONL
GO TO 10~23 READ ( 15. 104) IDAT

V G0 70 107
24 R EA t ( 1 3V .~~~~~~~~~~ TYP E

GO TO
25 PE A t’~ 13. 104 I!EPC’4

GO TO

108 CL S(, I i ~ 1S
~ET~V F F :
END

40
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SUBROUTINE FDAT FMrN.FMAX.FINC.THETA
C
C
C Th!5 ROUTINE PROVIDES DIALOGUE FOR INPUTING FREQUENCY DATA
C WHEN A FREOI.ENCY SEARCH IS SPECIFIED FROM PLT~~V
I-.

CALL TKCLEP ’: l
WR I TE ( 1 .. 1)

1 FOPMAT( SOME INFORMATION IS NEEDED. ’.”.
1 - ThE PARAME TERS CAN SE INPUT USING AMY FORIflT. ‘/

-. THE COr1PLEX PARAMETER! CAN EE SEPERATE D INTO .’.3 - REAL AND IMAGINARY PARTS BY A corr~~..”.
4 ‘SMINiIIJrI FREQUEF-4CY- .7X)
RERD(2. 10)FMIt4
LJR I it (1.6)
REAP (2. 10~~FMA X
I.P I it ( 1  • 7)
REA DC1.  10)FINC
UP I it (1.5)
REA P(Z. 10~ Th ETR

6 FOPMAT(’SMRXIr LJN FREQUENCY- .7X~7 FORMAT( 3FREDLj ENCY INCREMENTS .5X)
V S FORMAT( $INCE:ENCE ANGLE ThET~ = .3X)

10 FORMRT (F10.0)
RETURN
END

41
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SUBROUTINE THDRT’TMMIN,THMRX,THiNC,F)
C
C
C THIS ROUTINE PROVIDES DIALOGUE FOR IMPUTING ANGLE DATA
C W1-$EN A ANGLE SEARCH IS SPECIFIED FROM RLT WRV
C

CALL T KCL ER(1)
L~~I TE( 1.1)

I FORr1AT( SOIIE INFORMATION IS NEEDED.
1 • NE PARAME TERS CAN BE INPUT USING ANY FORMAT ’.’.2 - THE COMPLE)-~ PARAME TERS CA M BE SEFERATED INTO ’./.
3 REAL AND IMAGINARY PARTS 9~ A CGrIMR. ‘./ / .

4 $IIINIrUM THETR ’.11X)
READ(2. 16)NMIN
UP ITt (1.6’
REHD~ 2.10~ ThM~X
UP IT! C 1. 7)
RERD ( 1- 1@)NINC
UP I it (1 -8)
READ&2. 1C)F

6 FORMATC $IIRX!MUM ThETA~~ .11X)
FORMAT( rrHETA INCPErIENT- - •

3 FORMAT( ~~REQLVENCY_ . 15X)
10 FORMAT(F1~~.@)

RETUR N
END

1 
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SUBR OUTINE REPDFL ~HPLPT. ~OPLAT , EPLRT, GPLAT)
COMPLEX SPLAT. EPLAT

C
L
C ThIS F~~ T1NE TAIcE! I PL DATA PERTAINING TO THE PLATE
C LL~IEN CI LLED BY PLTUA V
C

WRI TE CI. 1)
READ(2. 10)HPLAT
UP I it C 1 .2)
READ (2. 10)ROPLAT
UP IT! C 1. 4)
REA DC2. I 1)EPLAT
UP I TE C 1 • 3)
READ (2. 11)GPLAT

1 FDPMAT(”THiCKNESS OF PLATE~~ .GX)
2 FO A T ( - -5DENSI TY OF PLATE~~ .8X)
3 FORMPTC $SHEAF MOP . OF ~~LATE~~~ V.SX)

4 FOPMATV SYOUNGS MOD. OF PLATE - .4X)
10 FORMAT(F10.0)
Ii FORMAT 2F10.0:’

R ETURN
END

43 V
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SUBROUT I NE READCO CHCORT. ROCDAT. ECCAT. GCCAT)
COMPLE:-~1 ECC AT .GC OR T

C
C ThIS ROUTINE TAVES INPUT DATA PERTA INING TO THE COATING
C LI4EN CALLED 6~ PLTUA V
L

‘JR I TE r 1. 1 ‘

READ 12. L0~HCOATLIP I T E( 1 .2 ’
REA D~ 2. 13)ROCCA T
WRI T E C j , 3)
READ r2 .I 1)ECr~4T
UP IT! C 1. 4)
PEAD~~2. I 1)CC C;ZT

I FORI-1ATI %Th 1C~ NESS OF COATING- ’ • 4)-7
2 FORMAT(~~~PENS1TY OF CDRTING-~ .6X
3 FQPMATC~~ YOUNGS MOD. OF COATING- .2X)
4 FD R I 1 A T (- S HEA R  MOD. OF COAT ING .3~~)10 FORMATC FIO.0 :
11

PET URN
V END

44

- - 
- V

- V - —--
~~~~~~~~ ~~~~~-‘V ~~~~~~~~~~~~~~~~~~~ - V V



- V ~~~~~~~~~~~~~~~~~~~~~~~~~~~ --- - -V--
~~ 

- -V-
~~~~~~~~~~ ——

SUBROUTINE RERDCL (HCCNL. ROCONL. ECDML. GCONL)
COMPLEX SCOrIL • ECONL

C
C
C THIS ROUTINE TAKES INPUT DATA PERTAI NING TO THE CONSTRAINED
C LAYE R WHEN CALLED BY PLT~~VC

UPITE(1.1~READ (2. 10)HCCNL
UP IT! C 1. 2)
READ (2. 16)ROCOML
W RITE C 1.4)
READ(2. 11)ECDML
WRITE (1.3)
REPD(2. 11)GCONL

I FORMAT STHICK NESS OF CONS. LPYER- .SX)
2 FORMATC’- DEHSIr( OF CONS. LAYER- .SX)
3 FDRIIAT:’-ISHEAP MOD . OF CONS . LAYEP- ’ .SX)
4 FOPMPT( $YOUNGS MOP. OF CONS . LAYER ’~~4X)
10 FO P M AT ’ F 1 0 . 0 )
11 FORMAT ’ 2F 10.0)

RETURN
END

45
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SUBROUTINE EDIT
C
C THIS ROUTINE ALLOWS THE USER OF PLTWPV TO CHECK THE INPUT DATA
C ThROUGH INTEPACTIVE DIALOGUE
C
L

INCLUDE PLTL.IRV .CO rl
C
99 1-0

CALL T KC L !RC1-
IF( ISEPCH.EO.2P 0 TO S
UPITE(1.IOr’ THMIN
IF’- I . EO . 1)READC2.200)THMIN
IF( I .EO.1 )GO TO 95

2
IF(I.EQ . I~~REAP(2.200) ThMAX
IF( I .EO.F~GO TO 93

3 WR IT E( . 1 0 3 ) T H I N C
IF~i.EO.1:’ RE~ D’2.260 ’ThI NC
!F I . E Q . ! , G O  TO 99 V

4 WR I TE ’,1.104iFIFC I .E ~~. 1 :R EA:- :.200)F
I F( I .EO . F ’ G O  TO 99
GO TO 9

5 L’PITE II. i05:-F ;IIN
IFC I. ED . 1:’ READ ::. 200: FMIN
T~~~i i  ~ r -, r f l  -rfl ~6 ~J°tTE 1.
I F ( I . E 0 . j F E A j 2 .200 FMA~IFc i EO ;~~~~C 70

7 WR ITE 1.
IF( I .E~~. I) FE r2~~ OO) FIN C V

IF’ :I.EO I GO ~O 95
B LRiTE i.i~~~~~~~ -E7.Z

IF C I .E C . : FEA : : .:0o-ThE~~s
I F ( I . E 0 .  ~GC~ TO 5?

9
1 F o 1 . E ~~. i ~~~E~~~~2 . 2 0 C ’C

72 5?
:0 ~.7iTE :. :1C’~~:IF  ‘ I. E0. 1~~PE~ r ~2 . 200 ‘ PD

TO 95
~1

=
~Cr , ~~~o ~ !

12 1.V V’~~tTE 1 . 1 1 2 ~~~~ PL~~T

i~ ::.:o. :~~o TO
13 !?ITE :. 11 ~~ EFL’~’~! F ’ i . E 0 . 1 P E A t . ’2 .2 0 1 ) E P LA T

i~~C .E2.1)CO 70 55
14 iTE i . L i 3 : G F L F ~IF( I. EQ. P PEAr’ 2. 2OPGP LAT

IF’ I .EO . P GO  TO 99
IF~~ITFE .EC.I1GO TO 2B

15 ~RITE~~1. 1 1 5~ HCO~ T
1F f I .E” . PE~ D~ 2. 00’MCOAT!~~rI.E ,J .1~ GO T,i 39
)r$ L ~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~
~~~ ~~r’ ir,n n ~~~~

17
1F~ I .E1 . 1) ~~~~~~~~ . :o ~ )ECOAT

15 - 9 I E ~ -
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IF I.EIJ . 1 Tcs 99
I F C I T FE. E. -~~~3 TO 26

19
1F~~I . E O . i - ~~E i2. 20 iHCON L
IF 1 I .E0 . 11~~~~ 70 99

20
1F(i .E0 . 1 E ~ r::.:0~3 :R O:C~4L
iF~~I . E O . P G O  70 95

21 L!P IT E( I . I 2 PEC ON L
I F ’ I . Et L P F EA D C . Oi ) ECON L
IF (i.EO .1 .GO TO 55

2: i1i ’ TE ::m_
I F’ : I .EO P °EA P :2 . 2 O P GC D NL
I F ( I . EO . 1 G IJ  TO 99

26 WRi TE .126- t 1 A T
FEAC 2~~3 It A T

IF(1.E7.F’GO Tfl ~~
27 L’~ ITE’1.12flIr,PE

1FC I. E D .  1) REAL : (2 .  203) 1TYP E
IF(1.E . 1:00 70 59

23 W P I T E ~ 1 -  12~~
) P!EF’CI-4

I F - I . E 0 . 1 E : 2 . 2 0 3 ) I S E R C H
IFCi. EG.i )~~0 TO ~~3I~~1
UR IT E(’..23’
UP ITE C 1. 24~UP IT! C 1 .

IF r I~~~~ G .EO. FE~ T~~r4GO TO( 1 . 2 . ? .4 . 5 .~~.7. E .9 .  10 . 11.12. 13.14. 15.15. 17 .18
1. 19. 20 .21. 22. 26. 27. 22) ICHANG

C
101 FOR MA T C~~ 1 ~~ET~ MIN=

V 162 FORrIA T : -
~ 2 ~ -~ET~ MAX-

103 FORIIAT’- ; 3 THETA INCREr1ENT- .F10.6.2~~104 FCRM~T - -
~ 4 FREDLEHC -

‘05 ~~~~~~~ 1 E1 2
106 FC~ MAT(~ -~ ~ FFEO. 1-1AH.~~ ~E12 .6 .2:~c~107 Pfl-~Ti ~~~EO .  INCPEMENT= 

.

108 F2F1-;~ T C 5  S ~ -~ET~ =
~09 FDFi~~~~ S ~~~~~ i t  3~~EED- E 2  ~~~2
I lO FCFriRT~~~ 10 FLUIt’ t ’EN~- I TY-
111 FQPM~T~~~ P F-LATE ThICK NE 5-
112 FO - FAT ( 5 2 FLATE E-EUSIr =
‘13 F~~Th~~ 3 3 FLr .TE 2 E’ 2
114 FQPM~T~ 1-I 0

~ N EAP r1Ct~. ~~ PLATE- .2~ E 1 2 . 6 . 1 X ) )
115 FOPMAT -~ l~~ COST ~~~~~~~~~~~~~~~ FlO 6 2A~116 FORr AT~~~ 16 COAT ~~~3 iT i -  ‘.E12.6. X)
~~~7 F OPi ire T ~ ~~ O~~~ 3 ( Or’ OF :Oh~~ 2 E’2  E l\~

)
113 FIJPr’ATr $ :2 ?HE~ F’ rio t’ . OF COP’~ ‘ ..2~ E12.6 ,1X) )
119 FOPMAT( % 19 THIC K. OF CONS . LA’vtP- .F10.6.2>O
120 FORr1ATC~~ 20 DENSITY OF C~ NS .LA’TER =

2 1 FOFhAT’ S C~ 0 22 
~~~ : ~~~ E~ - E1 F

i~~ FDPMAT~~ E :2 ?HE~ F’ CF ! CNS . LA~’EP - ‘,2~ E1 2 .E . 1X) )
125 FDRNAT -5 23 It~~T- ‘ .iP
127 FORMATY - 24 IT(FE=
~~~ l- ul-- rlH . .~:: t~~-.~ -1=

FflF — T - - E E  ~PE rrp r ‘YP E fl
24 FCP r- ’~-r- 70 r~~~E -~ ‘-~~~~~~~r T n ~-~ . ~~~~~~ THE NUMBER
25 POPMAT - TO HE LEr T OF THE I14CCRREC T PARAITE T ER )
:c30 F F ~-~~T 7I13 .~~;V ~~ ~~~~~~~~~~~~ r~-

02 FC~~~~~ T ’ !~~:03 F O P M A T
cJ 4 ..
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SUePC~~TrNE COMP(~MPA.SG.D - ”.G.E.H
1.CX1 .C:~2i

C
CONPL.E -: SG . D .E. D . V~~CX 1 . 2~~~~~~~~r

r
C
C T hI S  ROUT --E CCNFLTES S~~~iE F’L~ TE ~~~Ar 1ETERS ~~~~ C°LLED E~ PLTWRV
- 

v~E~~ : -?~ 0;—C .1

- :6. ::~--~55 ~~~~ ~

RET~E - -
EN D
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SUBROUTINE LI PLTCTHM IH.THr1AX. THIF~:.FMIN.FMRX .FINC. 5ERCH.I4OPT~5)
C
C

B’yTE N$RNDRT(11)
DIMENSION I ; : (2 ’ . 1YC 2 ) . i~~~2) .  IT’S:
:~~TE GE ~ ?LCVC
E7L I ’ — - - L E ~~CE ( T~—4 r- 1T -. I~-~

( 1)’ • (Fri - : I) • C TH ~~ ~z r
E’?U I~-~ L E E  ~F IN. Il l P

C
C T~-~IS C LLS -

~ER:-:F POP THE PLOT F~~_ E S ~~ED B’i FLTUAV
C

Th~l~-THM~::’ .2957795 1
TH(ii-THiII -~~57 .53577951
Fil l = F Mi ~F F IP =Fi  ~~~~~
THIN-TN INC’¼57. 29577951
FIN- F INC
1F( ISEPCH.Ec .: :BLOCK(::=kG FTS-1 :
IF’ IEEFr’H Er’ $ EL~~r’~ :~~ =‘~~~~ T
IF( r PC H.EQ.~~’~~L OC~:’4 1 1 Y’ l ’
IF : ISEPC H.EO.: ELOC 5 i — I ~~ 2 ’

~~~i E96— Et’ EJ~C~ 
T T

1F(1~~E~~Ch.Er .:~~2LOC~~
(4 -’=1’-( C P

T
~~~~~t EPI .4 E” BL r~ c t - ~ ‘
L I Lb .~~~C . i LU bJ L _ L i - ~

‘~~LUL~
~~ =2

BL0C’~~3 ) - 2
B L G C~ V C S ~ = — j
~~-~flL H I = -

= - C -

r1_-$ ,
_
~L) $-4 , .~~~~~~ = ,.

- 
~~~‘7i~T 7~ -

= -

~~M~~R 7 ~ 1 - =IJ
C
C FIRST P_ CT  P;LE =

:~~LL ~- 4 EPO E pc r - ’Ar i t ’pT . 1 o . 4 , B L O C ~:)
r
C

~IHNPAT(1~~~~~

C SECOI’UD ~‘LT O ~~!LE - 13 r-1 EGA. FL. T

ALL. ~
- R~ EPr ,C~~tA T .  IC.5.ELC:F:)

~~~r-I T I~~-~~-’
C
C THIRD PLOT FILE =
r

- 
CALL HE~ rEF~ ’~~MrA ~~. 10.5-E LQC ~~’

• r H~~ ., H - _ • ;  ~

~ FCIJ~~’~1 DLCT F I L E  -

~~~ _~_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • ~~~

• .:--‘n-~~--- ,- r
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RM DAT ( 2  = •P~NA~ T A ” ( 3 )  ‘E

I ~ =

NA ~~7 - 7 ~ = ‘L’
— ‘ T

~1AI;tA T (5; —0r H:... -,
C
C FIFTh PLOT FILE-MPEF.PLT
C
- 

CALL ~EAD EP~~~Ar iDAT. 10.S.EL OCK)
- 

NA M D AT ( 1)- ’A
C
C SIXTH PLOT FILE = APEF .PLT
- 

CALL HEAPEP (t-IAMDAT. IS.9.BLOCK)

NRMPRT 3 ) - R
-

L
C SEVENTH PLOT FILE - 1RRD .PLT

CALL HEAD ER q-AMtAT . 10. 10.BLOCK)
L

NA MDA T ‘: 1) = A

C EIGHTH ~‘L’Y~ r i L E  - A PA D. P L T
L

CALL HEACER 1r4AMCA T . 10. I1.EL C~~
- 

PET’.’PN
END

50
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SuBRCUT:NE NEppEp:F’LE ,NcHA~’.LuN.eLocK,
C
C BLOCK CONS lETS OF ~
L
C ijhEr~ BL CLr~~i :’= 2 .  r~ic 1JDF D REAL.
C WHE N E L O C V C 1 ) 1 ONE UOP~ !MTESER .
C LiNEN 9 L O C V ’ : 1 ’ - 2  FOLIP ‘ ICPD COMPLEX. (NOT IMPLEMENTED AS YET. )
C WHE N BLOCK ( P =3 TWO WOR D INT EGER . ElIOT IMPLEMENTED RE YET.)

C BLOCK(2~ IS THE NUMBER OF PAT’~ ~O I NT5 IN INTEGER FORM.
r
C UJNEH BLOC K(S ) - I  Y DATA ONLY IS PRESENT.
C WHEt-I ~LOCK (3) =2 BOTh V DATA ARE PPEEENT.

E BLOC P~~4’ - FIRST HALF OF THE INITIAL VALUE OF X.
C 8LOCK~ 5) - SECOND HALF OF THE INITIAL VALUE OF )<
L
O 6L70’ ‘ 6 ’  = FT PST HHLF OF THE ‘ ‘- E !~ F THE -

~ 
t~~rFEME~IT

C BLOCt-~~7~ - SECOND HALF OF THE VA LUE OF THE X INCREMENT .
r
C WHEN BLOCK - CS : ’  = — 1  (NULL ) THERE IS NO E::FAIIt’ED IiIFO FOLLOWING .

DIMENS CN !HEAP~ 3~BYTE FILE ‘32 ) .CCHAP ’ :2) .NAF - IE 32)
INTEGER INAI IE C 1Z7) .ELO CKC S: .ELI~~3)ECU I”ALE~ 70 TE~ ’l CDIAP ‘. iE’- ’ EL’
ECU I’-/RLE9CE ~~~~~~~~~~~~~ ) - f ’~t E L T .6 LV 1 5~

tiC ICC
100 ELK ( i-i =~~._~~LI i.:

00 200 t l . ’CH~~P
200

LI-I -LUN
~I I ICHAR-’- I
NAM E (N!~ ~~OPEN (UNIT-LM.NAIIE-NAME.FORII- ’JNFORMATTED
ICCUNT- 1
:TEFM=E~ O:~-: C 5 :
iF L E F  E — ‘

WR ITE ‘LM’  IHEAD.~ :INIT .XDELT. ITEFM
CLOSE ~ L NIT-L~.:’

— 
R ET URN

- 
ENTR Y HEADR~~ (INAME .~~”JM.- ICHRR.L~C

C INANE IS A CU~- i~ -. - A P I A B L E  FOR THE PFFA~ NAME .
L

r-ftjrl IS THE ~UM!EF CF INTS~3EP t~JC1Rt)S IN THE A PPAY . RANGE 0-127

C ICHAP IS AN A SC I I  CCNTRCL CHARACTER.
C
C WHEN L — 1  CLOTS THE FILE AFTER THE CUPPENT INFO .
r

I F (N U F 1 . L T .  123) CD TO 10
TYPE 120

120 FOPNATr NUll 1(0 BIG V )
RETURN

10 C C H A R( 1) - I C H A R

F ’ 
UP ITE ~LN IHEAp. .~:J N!T .~~DELT .IT EP r- 1
I COU 4~i~ •
~kJ Li ~ ‘2
-

— 1TE —
30 1~~~(NIJM.LT .: GO TO —10

DO 300 ~
— 1 . NUll

51
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~1

300 WR I TE (LN) : t1~~MEr~ fl
413 I F ’ L . N E .— P  RETURN

ITERM-— 1
W RITE (UN) ITERM
CLOSE ~UMiT LN
RETURN
END 

-
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SUBROUTINE 0PNFIL(GC.GP.GL)
C
L
C THIS °OIJ T !HE C~ SNS A DATA ~~I’_ E ANI’ 9 PLOT FILES FOP ~LTW AV
r

iN CLUDE LTURV .COM

oPEN(UNiT~ S .NAM E- wA\-D T. DAT :
IF~. i DAT .EC .i)GO TO 2

PE L’I i~~=3 ~m~ ’E= ~O!E~~ ~L’ ‘~~ E CL’’ ~CCEC~~~ PP°E’~’D1F0Rr l~~~IJNFCPrlATTE D~~’OPEH(UN!T-5 ,NAME -~~!0MEGA. PLT .TYP E- OLD .ACCE~~ - APPEND .
IFOR -1- UNFGFIIA TTEC P
OFEt-i (UN IT=6 . NAME IOMEGA . FLT . TYPE CLI’ . AC CE SS- ’ APPEND’
1FOFrI= U~~~(0Pf1ATTE D - )

‘ PE’-” N ’ -  ~i~ME~ ~ I’t ’E~~~ PLT FE- ‘iLD ‘-~CCE~~ - APPEr D
CF C~ 1 ;=
O~ EN Lr ; IT=E.~ A E~~~

-
~FEF .PLT . ‘(PE= 0L0 .ACC ESS= AP~ EN:- .

O P E N Y t N ! T _ 9 . N A lE_ PEF .PLT .TYP E OL .ACCESS~~ APPEHD’ .
1FOR11-~ UIiFGF~ ATT ED - ;

CPEN Z T= 0-.~~~-iE I1PAC.PLT .T’-FE: OLtr .ACC ETT IPPE!-’r ,
1~ Tpi1= 2

~~~’
-
~--TTE~CPEN’U IT -Y .NA ME- D. PLT .T FE- OLD . C ESS- ’A ~ PEND’ ,

L
C W HAT F 0_ _ C  ~~ 

— E 70 ‘ -E~
2
~ 

If~~ ~T L’-’ E~~ TIMES
C

22 I F I I T ’r P E . E D .  ! : I ..J9 I T E I S . I )

~r .j  ,?,— .2 .: - -~~~i~~( ITY DS.T0.~~~ .~~!TE 3 .23 :
• IF EPC~4 .EO. i.,.~~ITE .4i

~ ~E ’  — 
~~~~~~~~ p r r ~~ FP NL

~F TE : — 
~~~~ 

- L
~~ E~~L~~T . ECO~VV .ECONL

L IP ITE T li i~ LA r . ‘. D A T. VC ONL
wF I TE (3. I~~
-~- .-l-~ I I t  L ~~~.

~~~L’~~T r -~’~ ’~ r’rfTh(

~~‘ I L I ~~~~~~~~~~ - ‘ ‘ ~~

1 FOFM~T 
-
~~ T i ’~LE PLATE - ‘)

2 FCFflAT .~ 
:~~~~~ P~~~~~~~ PLATE WITH L~LDED INTERFACS .‘)

FGFIIAT( C:NFC- 5 lIE F~~ TE ~~~~ -~~~ :~ L~~F~
- iN~ ~~ ~~~~~~~~~~23 FO ’r-7A~~- Cr ’ r-C CSIT E PL~~~E. UELDEI’ !NTEPFACT . ttI!TI.l

1 CONST~ A IP.JED LA’ EP
4 FORMAT.” SEARCH THROUGH EMISSION ANG LE .~ - i

FC~ i1AT ~5A F~~-~ T~-~FOL:GN FFE ENC .- • -
~~

7- ~~~. I P~~~~ .MET S: . :o::.  ‘~‘LøTE . :-~~~ . 
COAT T NT r .

~. - ‘CCN2’~~A ’ NEt  L~~-E ~~ -

Si ~~~~~~ AT~~~~i - .  FEAL .5 - - cJIIFLE;: .s:.. ‘FEAL .9~:. 2OMPLE::
.2:- -. . .:- . - .

~~~~~r -~~~ 
- — F’ = : ~ 

— 

~~‘: ~ E’ s

~

53

_ _  _ _ _  --



Pr.—.- - —-- ~~~— -

10 FCRMATL ~O;JN~~ MUD. E= 2~~~E:2 .I~~~:. .3 . C E . E . :~~~~l ,3- ,

i . 2 ( E I L 5 .  i - . NT -SO METEF P
F O 1 ( F C ~ I5O~I5 PATIO V.
1 . $~~~1~~ ., . I

12 FORMA T - . . - i01IPUTED FAPAI1ET ERS:
3 ~~~ Fr 0 ~ IEr SHEH~’ C= 2 E’ 3-’ 2 5 : I 3”

N T -SO ME T ER ’)
14 ~~~~~~ 

- 

~~~~~ PEGIt~IT  £‘- .2~~:E12.~~~~. 1:’c •3-- ..:~~~12.6. 1.--~~.S- --1 . :CE12~~~.1. -.:. NT I:ETEPS :
15 FOR MAT- : T IC5HEhi~C3 rA P A =  - .2 (E1: .5 .1Y) .3 . .:~ E::.E.I:--) .T:~1.2(EI2.~~.1~~~16 FOPr-~ T’:/. - F L U I D  PA PAMETEPS: .’)
17 FORMAT C FLUID SOUND SPEED - .EI2.~~. rIETERS -’SE:fl
18 FORf~~T(~ F L U I D  DENS I TY = .E12.S. ~~~~~~~~~~~~~UR ITE(3. 1,)

IF( IDAT .NE.2)~PITE(3 .2@’
19 FOFIIAT C/.  - ROrIEGA - THE REAL PART CF O i ~”1. ICMEGA= )THE : -

~,o:~~;
.;p- - 

PART CF :MEGA .
2. rICNEGA.)THE M~ GNITLIPE OF (0~-1EG~~~.3. ‘ A0IlEGA >T~ E Pr-lp

~SE ‘OF 0F Ei A - --

4 .  
- MFEF->THE MAGNITUDE OF REFLECT CN ..--

5, AR EF=>THE FhASE OF THE FEFLE:T:ON
6 NPAO- ’T ~

-
~E M~~G’IIThDE OF P~~P !ATI jr ./

APAP- ’T~ E ~~ASE OF THE RA t I A T I O N ~~.,20 FIJRMAT(. - 
- THETA •3:~. FPEC .9,:. ‘PCMEGA ~~~~~~~~ IC ESA .7::• ’!-tMEG~-

1.7>~. AOi EGA ~~~~~~~~ IIREF .3...  AFEF - P  - - ~~~~~~~~ .-P -- . ~~~~~~~~~~~

FE ~.‘U P N
(I’
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SUBPDUTIN~ WRVDRT(TP~!ETA , F~ O~1~ RE .RR .WRVDT)
C
L
C THIS ROLITINE F L ~ S ThE AF~FA’r L i -AVO T EIO :
C

DIMENSION OM~ 2) .RE~~2 ’ . P A’2 ) ,W A V DT ’ 10
C
C

WAV DT( 1 -ThETp*~T . ~7?9~ 1WAVDT(2) -F
WAVDT ’-S) —OF1C 1)
WAVDT :4 =o1l~ 2)
WA VDT ’:5~ = S Q R T r ( O M ( I c~~)+ rOl:2’ *’i~~,WA V DT:6 -ATAN2(OM(2~ ~OM( I) )
IF(WAVD TO5) .LT.0)Lb~V DTC6). UAV DT (€~ +162 .
LiAVDT ’T )  =SC RT (( RE ’. i)w*2)-,-(P.EC~~: - r’~2))

IFCUA VDTY~ .LT .0)UR’-/DT B~ -UAV PT 9:+186 .
WA V DT C 9 -SOP T I( PA 1~~.-e~2 (pA~ 2):eok2 ))
WciVDT( 10: =ATR N 2 :RA 2:’ . R A : I ; )

C ’  L 41 Ir’ D’ ’ ~~‘ ‘I -’  ‘ ‘~~~~‘

RETURN
END

55
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SUBROUTINE WPTFIL( I9ERCH.L~~VDT. IPTS . IDAT)
C
C THIS ROUTINE !JR ITES INTO ALL THE FILES FOR PLTL1JRV
C

PIMEF-4510H L~ VPT( 10)
IF(( IPT S/ 10i ~z 10—IPT 5) 15.21.15

21
14 FOPVNAT : - . 

- TkETA ..~~~.- :. FPEO’ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1’ MOIIE6A . 1 Y .  AOMEGA ..?>.~,’MpEF .9’:. AREF ,9X. MRAD’ .9>’~~~A RAD’)

15 IF( IDAT. N E . 2 J W R IT E I S . i 0 J C L J A V D T ( L ) . L 1.10)
10

iF( IDAT . :O .1 ’GO TO
DO 20 IL~ N-4. I1
WR IIE(ILUN)WAVDT (ISERCH)

20 URITEULUN:~LIA~,’DT (ILUN— 1)
22 RETURN

El-ID

56
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SUBROUTINE O1’EGA1COMEGR.DPLAT.K.CP.HPLRT.ROPLAT.F2.KO.R0)
C
C COMPUTES ELASTIC RESPONSE FUNCTION FOR A SIMPLE PLATE
C WHEN CALLED BY PLTWA V
C

COMPLEX OMEGA . DPLAT.CP
REAL K.KO

C
OMEGA-DPLAT-~KCr1PLXt (K*~ 2) . 0 ) +GP 4cCrPLX(HPLAT.0.)

C
O~1!GA=OMECA—CMPL~:rF 2*FOPLAT*tNPLAT**3 ) .0.) ‘CMPLX( 12. .0.)

C
ONEGA-CMP LX (K-4 *2 ,@. )~~( (GP*CMPL>((HPLAT.0. ))**2 ) /CrIEGA

C
OMEGA-OM!GA—GP* MPLX(HPLRT~ EK1c-~2) .0.)

C
OMEGA-O MEGA+C rPLX( M4PLAT*R0PLAT~c2) .0.)

C
DMEGA-OM EGA*CT1PLX(KO. 0. /CMPLX(F2~PO. 0.)

C
PETU~~END
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SUBROUTINE OMEGR2 (OMEGA. F2.HPLAT, HC(0AT. !ETP.ROPLAT .ROCOAT
1.. GP . GC. K. KO. DPLAT . 000A T. PC)

C
C COMPUTES ELASTIC RESPONSE FUNCTION FOR THE WELDED INTERFACE
C WHEN CALLED BY PLTWA V
- 

COMPLEX OMEGA - GPLAT. GCOPT . CR .. CC - DPLAT. DCORT
— 

REAL K.KO

ONEGA.CMPLX(-F (HPLPTi-~ 2) ~HCOAT/I2~~ 5ETA”~ROP LAT—ROCOAT) .0.)
r

- 
OMEGA-OMECA-4-Cr1PLX(HPLAT. 3. ) *(CP—CF1PL;<CBETA . 3.)  *~C)

L
OMEGA-Or-EGA+CMPL)~CK** .0. )‘K (DPLAT—Cr1PLX(BETA’K*2 .. 6 .)  ‘,CDCOAT)

C
- 

OMEGA- ( CP +C C) CP —C C )~ CMFLX C ( K 2)~~CHP LA T ~I c *2 ) , 0 .) /CMEGA

OMEGR-OMEGA —GP*CMF’LX ( ( r~~-f~.-’~’~ *HPL~~T) .0 .
r

— 
OMEGA=0 EGA—GC ~ CMPLX((~~~ ::4~2)~~HCOAT) .0. ) V

L

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
OMEGA-O MEGA~ CMPLX(KO/(F 2-’KRO ) .0.)

I:
RET’JPN
EN D
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SUBROUTINE OMEGR3 rO MEGA .F2.HPLRT.HCORT. ROPLRT. ROCORT
1. CR , CC. DPLAT . 000PT . PC .K . KO)

C
C THIS COMP U TE S THE E LA S T I C  RESPONSE FUNCTION FOR SLIPPING INTERFACE
C WHEN CALLED BY FLTLJA V
L

COMPLEX OMEGA • CF. CC • DPLAT . DCOAT. A RT.. BAPT
- 

PEAL K.KO

ART =O PLXCF~ *FOCORT’ HCOPT’~*3’ ’ 2 . . O . )
C

APT-Gc*CMPL:.lcHcoRT. 3. ) ÷DcOAT~Cr1FL~- :cK4 -~2.0. ) —A RT
L

ART.C11PL>S(K- ’~’K2,6. :,* Gc 2)*CMPL~~r1-$ CDAT1of~Z .6. I)/ RRT
C

BAPT.CMPLX(F2 KAOP1.AT*(HPLAT~~ 3)112. .3. )
L

BAPT-GP*C MF-L;’ ll-{PLAT.0. ) ~~~~~~~~~~~~~ q’-sc$~~. 0.
C

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
C ME GA =AR T+E.A FT

C
OMEC-A-OMEGP-GF~ CMPLX~ (K**2) ~HPLAT . 0. )

C
Ol1EGR=CMEGP1—GC~~CMPLX( (r~-+~r+~~) 

~~ HC D AT . O .

r
OMECA-ol- iEGA-~CMpLx:F2*’ :HPLAT~ROPLAT+HCOAT*- ROCOAT) .0.

C
oMEGA=oMEGA~ CMFL-- :~:D/:F:-f FD~ .~~.

- 
PETIJPH
END

59
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SUBROUTINE OMEGA4(OM EGA.F2.H PLA .HCDRT.BETA ,ROFLAT .RQCOAT

C
C COMPUTES ELASTIC ~E~~~JNSE C~~!C~-~ FOR THE WEL DED INTEP~~ CE
C WHEN CALLED BY F’LT’ - IAV

- 

CCMF LE:~: OMFGA .GPLAT . GCCAT. CF - C C - C F L AT .  000AT .DCONL
P~~HL N .~~ L

C
OMEGA-CMPL:.;t—F2 - HPLAT*~2 HCOAT - - 12~~ BETA GFLAT-~ CCOAT) .0.) V

L
OI1EGs-Or!EC~-~-~CriFLXcH PLRT. 0. ) ‘~~GF—Cr1PL’ -~ EETR, 0.

C
OMEGR-O GA+CtiPL K**2 .0.)*(DPLRT—CNlPLX BET~~~~2 .0.)~~DCQAT)

I..
O .OMEC tCCN L~ Cl1FL~ 1-~~LPT ~ CC~’L ~ ~-f I~ ‘+“$~‘)

C
OMEGA-1GP-4-GC)*(GP—GC) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

L
C1ETh~=OMECI~_CP*Cr1~L ‘ ‘ h:’ ~~~~~~ ~‘

r
( ( K - ~~- < 2 ) - ~~H CD AT)  .3 . )

C
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ C. ’

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ( 0 . )

I-
OMEGA~ Or-1EGA - -:MFL;<. ’:KO - - (F -’~~ C •

C
RETURN
END

60 
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B-i
RUNNING TRACE

M C R . :- R UN TR~-~CE )
HO W ~-1ANY CURUE -~ ( 1. -- : . ) 

~
‘

SPECIFY F~IUT  j :: [ j ~~~~.
-
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- I I .

SF-Ec: rFY 1 — L O T  I:I;.E: ~~~~~~~~~~~~~~ L; .~ ~
SPECIFY F-LOT r~~u~i: (IR1. :,~

, , - : - ~ArL~ -’~~ r- —

SPECIFY F-LOT FUV..E ~~~~ : :~~~~~k , - ; i I .: - .- 
-- 

- -~~

SPECIFY PLO FilE : Ut\ -) li--: -~~. - . :-- L • ; : ,

Sl-ECIFY AI-51)1 U rr ~CAE F 1 11111
X M I N ~ 0 ~
XMAX :~ 90 ~
Y i-1IN~-- Q~~~
Y MA X :~: j ~

RIGHT OR LEFT LAI~E[.. OPT ION’~
TYF - E R,L ,O R 0 FOR NONE R ~

THE PAPER ALL IGNMEN I MUST Bi-~ CHEi;KEX:l
ANY LETTER WILL EXIT THIS Rol.JrINE-:
A ENTER AN ORDERET I FA IR CI-iECI~F-o (N ~~
A ENTER ~~ ORDERED PA .L l-~

- 1:;l.IIE.cN~::-c1 usj r ~~ :.

ENTER AN ORDEREr’ ~~ IR CHECEPUI NT
A

AT 10 I N C H E S  FU LL SCAL E THERE ARE
68 • 2 U N I T S  P ER INCI-I • HOW MANY UNITS T~E L L W  USI.JAI..

DO YOU W I S H  TH E LABEL TO BE? ) 
~

A A A A A A A A A A  Note: The ‘A ’ s are printed as
the plotter turns on and off.

~CR)-flUN TRACE ~HOW MANY CURVES C i -- S)? 5)
SPECIFY PLOT FILE: Lft~i : A M RA t , F L . r i~~ ~
SPECIFY F- LOT Ffli~ nKUAMRM.PLT ;7
SF’EC IFY F-LOT F ILE: tiki : A M R A t ~ ,FL 1 1 - -)
SPECIFY PLOT FILE: tiki :AMRAII.PLJ 1. 1
SPECIFY F- LOT FILE: nK i :AMRAD ,F- L i ,L -.: )

SPECIFY ABSOLUTE SCALE L:(MITS
XMIN= o è
XM A X = 90 ~YMIN-= ) 

V

YM A X~ 1 )
R I G H T  OR L EFT LABEL OPTION?

TYP E R,L .O R 0 FOR NONE
THE F-AF ’ER AL LIONMENT MUST BE CHECKEt ’
ANY LETTER W iLL.. EX IT THU; RoUTINE
A E N T ER AN ORDERED PAIR CH~- :. LRV ~J L~ r ~~

AT 10 I N C H E S  FULL SCAI . l::. fl--IERE Ai-~t - .
68 • 2 IJNI TS lER INCH • HOW M~~-4v i,-

~ 1 T: i~ : LOW .V ~~VL ~AL
to  YOU WISH THE L - ~tN:L TO i~E~ ~~~

Note : 1), All underl ined portions are User supplied
2), ) means ‘RETURN ’

Si

L
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B-2

TRACE OUTPUT EXAMPLE

- o

I I : I I : ~~~~~~

1~ . 
‘

111-• 1 1
•
.P’, •

(•
.

.,p
. 

I

.117 1  ‘ I

~~

‘ 

: ~~~~~

..... ,‘

•
.-
.. 

f i
’ 

.} ~-~< • /
I

/ •‘ ~ : :~

-

.. .
~

7

” 

1

1 

1
I 

~~~~~~~

3~ f lSS]dd O3ZI1VP4~ ON 40 Sfll000V’4

62
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B-3

TRACE

COMPILATION AND TASKBUILDING

THE PLOTTER PROORAM ‘TRACE’ ML.JST ALSO E~E C O M P I L E D  ANT:f

TASK BUILT. WHAT FOLLOWS ARE 1) THE ‘F-4P’ COMMAND FILE CALLED
‘TRACE • F4P’ , ANtI 2) THE C O M M A N D  F I L E  FOR THE ‘ fl(I~’ t ) J ~~ T T f )~~, C AL L L L
-TRACE.T KB’ . THE METHOI:’ OF CALLING THESE COMMAND FILES IS rHHE SAME

i-AS FOR ‘ P L T W AV ’ •

TRACE • OBJ~~TRACE • LST=TRACE • FTN/CK,’T R/—S F/ - - RO
A RY F T L .O B J ,A R Y FI L• LS t - A RY F IL .F T N/ C K/ t R/ - - SF/ - - -R O
RULE.DBJ~ RULE.LST~~RtJLE .FTN/CK/TR/--SF/---RO
A LL I G N  • OBJ ~ ALL.[GN • LST~~ A LL . ION • F1N/Ct~ / T R/  
SETtISH.OBJ, SETtISH .LST=SET DSH,FT N/ cK/TRr---SF -/ - --Ro
PON .OBJ ,PON.LST =PO1J .FTN/C K/TR /— SF- ,--RO
T PLOT.O BJ , TF-LOT .L. ST=T PLOT .FrN/CI~/TR/-- s P/---- RO
TK IIASH.OBJ ,T Kt IASH .LST~ T KtiAS H.FT N/CK;r  RJ- - --S F.’—Rt )
TERM.QBJ~~TE RM.LST=TERM.FT N/C K,’TR,’— S P/ - -RO
QIOB.OBJ~ Q IOB.Lsr=QIOB.FT N/CK/TR~’ - -S F/ - RO
I_ABEL .OBJ,LABEL.LST=LABEL .FTN/CK/TR.’- -- -n-/--R’:’

TRACE ,TRA C E/SH/—SP -=T RAC E~ A R Y F I L ~RULE ,ALLI l3N,SE:TDsl--I~ TFLOT .  TKLIAS H,
TE RM~ QIO B,PON,LA BEL
/

LIBR=OTSCOR:RO
LJNITS =6
ASG =rI :1:2:6
ASG=SY~~3
/

63
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B-~
TRACE LISTING

TRACE . Fm

THIS PACKAGE OF ROUTINES CONST ITUTES A VERY SIMPLE PLOTTER .
C AT THiS f luE THERE ARE HO F Vi~~IOiiS FC~ D~ AUi~IG AXIS OR LABELING
C Hd THiI~IG hO~~: ~~~ HESCL~,TE S~~~~L’  C ~~~~~~~‘ELE AND ‘F A ’-’! R~ E

WANTED . A FILE ~-JITH THE CC~~ EC1 C ?D~~~ TE~ CA’-~ BE EA5!L ? CONSTRUCTED
r

B;TE rA N  I ~~~
- .~~~ 1 Z ( ~~~) .NA E~~’3O . A~~1E4 (3(0~ .NAMF~ ?.~~~~ 

.NAr~~3C)
I-

- 
DIMENSION IARXCSO cJ) . IRR~~C53O ) .DASH (3)

C INPUT THE NUMBER OF PLOTS. THEIR FILE SPECS. AND SCALE LIMIT!
- 

L 1
CALL FOFF(S)
URITE( 1.1:’
RERD(2.~~)HOCURV

1 FOP IIAT (- $ HO;.-~I nAN ? CURVE S ~-5~~ 7 ‘)

~ u -~ -
~

C GET THE FILE SPEC FOF CURVE I

I • -
— 

-
— 

~ FETh~~ ~ LE

4 Ffl 1AT(~~I . 
1 -

~4~— 4I ~ I1 1 4 P  j
Al -  lULL: ;.~~ L - ‘ U

C GET THE FILE SPEC FCP CURVE 2

~~~~~ ‘~~2 ~~-P-’~ - I -, — e
- 

i F . ~~Cu ~~ — -- .EC ~ . )C C  TO 20

-

— 
‘~~~~Cl Q-

~~. EC .~~~~~~? C C”

- - t I  N~~ rj L ~~ ~~~~~~~

~~~ uE-J~~~N-’ -— 1) — 0

GET T!—IE FILE SPEC FOR C U F— .- E S

.° T E  :.:~~;-

~~O~~M’~
7 ~~EC Fr ~~~CLUTE SCALE L rIITS )

c — & — - —

‘
V 

-

2 . 2~ -~f ~~~

64
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L’P I ‘E I. 2-4~
Wv A I •

l - .~~H - _ .~~~FflFr~~’~ 
- -

~ 
- - -

~
-
~~~~~~~~ 

•

23 FO PrI~l T - 5  . -J 1A e~~l-lJhT,k l I. ~~ ~~l I A N  )

-~~ r,J l-.H H l ’ .
FOP IC’ . C”r.

C ~FECIF’~ LAE EL 0FT~
,
~ 1

— 
tJR IT Er I .2~~FORMATV RIGHT OR LEFT LABEL OPTION7 ./
1.. ~~ TYPE R.L.OF 0 FOR NOIIE )

FOPr1AT cQ.2 p I~OPT NN+!) P
r
C - OMFUTE 2C~ LE

‘-‘C -C’ .
- E N r - 1 3 2 3 .

- R ‘ ‘ ~ -~

,. .. l . t - - .,_ ~~ . c

c
r

—1 . 1: , — :- ~— - -

~~Y= ’~~I T N - ’ ~~~~ ~~~Y

~~Hr  t’ L L & ‘ .v t J  a - ,

-

C
L I __ I fl ~~ ~ ~~ I I Il~~ s

-~~~ , ,  -5
~~~V - - - , -V I

- r~~~~ .~~~- - ~~~~~~~~ ‘~~~ ‘ ‘ ‘ ‘
- C’  ‘ - • t - : — - -, ,~~ ! . ~~ r - i C ~~~ k

- -. - =‘.• . ; 1 , I~. I , .r I a I4 I . l I ,~~~~~~I.N

& - - .L : :  - r V c & . -’ -- — . ; v

~~~~ ( F - I & 1 1  F’ .E~~. 0 G!j TO IIJ~iF ~~O FT ( I i . r lE . - J C~~L.. LA EEL (J .CP L:
L_ L .

r
-C O~’YF:L FILLS 2 FP~ S W ITH SCA LED DATA FPJ rl THE PLOT FILE
r

C.~~LL ~ E ~~~~~~ :R~~:
-.. IRi~~ - .r; iM.tIEL -:.:EU -(.:ij. - E r ~t;.YO .’(E~~~~.N.CX.CY

I- I
r

~ E Tt ~~~ ‘~E T S  ~—E c:~~~ T7~~~~~ IJ  O~ r - ~ -:~-~E~~ ~ O E’-E ~~~~~TTED ~~~~~~ I~~C ON
‘r~~ I IJ ,  I~~-~~~r ~~r L _ -I ~ -c : :  -

C~~LL ~~E - ~~~~~~~~~~~ C-~’T H.  “
r
L r’j ”  Hs LIII Ir,c: rL

65
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CAL L P~J NI~ S:I

~~L3T THE POI~iT3 Ih:’ IV i rUALLYr- 
DO 10~ f1 1.N
CALL TKDASH (iA~~- (Ii). IARVUI) .M.t’ASH.M DASN)

C~~ CONT INuE
CALL T rt t 3 .C ~CALL POFF(6)
END

68
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SUBROUTINE PR”F IL ‘ IARX . IARY . NAM. DELX . DELY. XB.XEND.Y@
1~ VEND, H.. CX. CV, XMIt-4 . XMQX, YTIIN. YMR )

C
C TH IS ROUTINE FILLS ~N X AP PA’ ( AND A ‘1’ A RRAY FOR TPACE.PAK
r

BYTE NPM:3’J~DIMENSIGN 1AR\( 500) . IARYC 500 )
OPEN (UNIT Z.EFP I 3.. IIAIIE NAM. TYPE- OLD ,RERDONLY.FORM-
I UNFORf1ATTED )
REAP’: 3~ IHEA~~.:--: INIT ..:-~:rELT. ITEPI1
DO 10 N - i .50 0
READ 3.END=1: :-<
RE RD ..ENTl~~ i2 )Y
IF (X . GT .~—?1A.’<)~~~~X1iAX
IF(X. LT. -~JUh~ X— >~iiN

IF Y. LI. ‘‘fl IN Y ’(MIH
CALL RULE - ‘:.Y, IX. IY.DELX.X0.XEND,- DELY.Y0.YEND.CX.CY)

IARiCH)
LB COHTIML~E12 CLOSE (UNIT 3-l

N-H- i
RETUR N
DO 20 N-1.~~C’
V -0
CALL ~uLE ~~ ;. ;. :— -. iY.tEL~-:. ~-:0 .-~Eh~~.tEL-( -~’C.YEND)

I ~~P~’ (N -
~ = 1

2~~ CONTINU E
CLOSE (uN T= 3 )
N—N— I
FETL~P~ I
~~ ~~ r
END

61
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SUBROUTINE RULE CX . Y.  IX . IY. DELX.xC. XEIID. DELY. YB • VEND. CX. CV)
C
C THIS ROUTINE SCi~LES DATA POP PLOT.PAKr

I X - ~DEL~ -rC c
Ii = v~c:~EL -‘-C~IF~ I’ .GT . :.Ef i~’ IX—X END
IF IY .GT. ’rENtc~ IY-Y END
IF i— c. LT.. ~~~i ~~~~~~iF~ IY.LT. ~~~:- IFETI ARN
END

68
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~~~~~~~~~~~~~~ ---—----5-5 — —-5 - - --5- —

~U~ ROUTlNE ALL 1GM (DEL~’<. ‘<B. ‘<END. DELY. YB. VEND. CX. CV)
C
C ThIS ROUTiNE WI LL A ID IN CHECKING THE ALLIGt-U1ENT CF THE PAFEP ON
C TH E TE;-(TF O~iIX 4Ei32 PLOTT ER

CA LL EPRSET~~ 4... .FALS E. - - .FALSE ...)
L

LiRiTE~~i. 1~I FCRrIATr It-sE PA PEF ALLIGNMEF- T MUST BE CHECKED ’
WR I TE 1 - 3’

2 WR ITE(1.4)
3 FORMATC’ AN’:’ LETTER WILL EXIT THIS ROUTINE’)
4 FO~ MATY$ ENTER AM ORDERED P A I R  ChEC K POI N T ~~ )

READ 2. 5. EPR— ’~ ;‘5 FO 1AT (2F10.~~1 - - -CnL~.. R~j LE ::. : .  ~~
‘- . . (. ~~~~ —cO. -:E~-iD. DEL~’. ~O. YEND.CX,CY~

CA LL FONrl5 i
C~ LL T~LOT’- I - : .  I Y . — I )
C~ LL T E F 1 3 . 0
~~~~ &_ I_ ~L- l -& -  ~t,’

~~ f l Tfl ~‘
~~~~

-1-_1 I~~~~-J

END

69
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SUBPCUTEHE 5ETDS’-~ (DASH . NPRSH. J’
C
C ThIS ROUTINE SET! 1-P THE PATTERN OF B R I G HT AND DARK ARC SEGMENTS
L

DIMENSION ~~ - ‘ ~~~~‘
GO TO ‘ 1 0 .~~C’ . ’~1.40 .5~~)J

C
C SOLID LLN~ FOR CURVE *1
L

10
L’PSH( 1’ -1BOS
RETURN

L
C LONG DASH FOP CURVE ~~C

20
DASH( I)  -50
DASH(2 =30
RETURN

C
C SHORT DA SH FOR CLR~-E *3
L

30 NPASH 2
DA!H( I~ - IS
DASH~ 2) = 15
RETURN

r
L

C LONG DASH—SHORT DASH FOR CURVE *4
L

40 NDA!H-4

:A~~~k I3 :  -.5
:; -~~~

-I-’ =:e

C
C LONG—3 ~HOFT FOR CL’ FVE *5

~~~5I4 (~~r A n ~ 2 - — i 0

70
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SUBROUTINE IPLOT <I ’<.Y Y , fl)

C SUBROUTINE Tfl PLOT ON THE TEKTRONIX 4~ 10 AND 613 DISPLAY
C TERMINALS (A S CHOSEN IN “TE RM” SUBROUTINE) .
C FCFTRAF -i—i\! BLFFERED VERSION .

C VALUE ! TO PLOT: I~~-IYC MODES TO PLOT: ri>o (BRIGHT) . M.0 ( DRRK~ . N~~ (POINT)
C LUN 6: THiS SL~~P O U T i N E  uSES IflCE.
C REMEMBER TO PU~ !3E THE BUFFER WhEN DONE (I~IITN TEQM).

t~’~~~ 1QU1’~6 s
1=3
ICUT ( 1) -000
IF (M.GT.0) GOTO 11

C INITIAL PLOT. DARK PLOT. POINT PLOT—-
10 1—1 + 1

IOUT~ I) ~~35

C ALL ICD ES—— S EPARA TE OORDINA TES INTG HIGH— ~ND LOU—OR ER BYTES
11 1— 14- :

IOUT- I) 1Y/32-i-32
1—1 + 1
IDUTC I)  -56+ Iy—32 *( IY”32)
I—I ~~1
I’JUT( 1’ 1 - ’3~~

-
~-3I - I+1

I O u T ( I ) 64+i ,~— 32~~( I ~’~- - 3 )

IF ~~~~~~~~~~~ GOTO C’
C ~E!NFO~CE POP PO INT ~~LOT

j~~ ii- 1

~~~~~~~~~~~~~ . — : ~~

C E- ~EC’ TE 010 ~Nt  ~ETUPN
20 C AL L  G l O B  ‘ “ E : 0 . G . 2 4 . 0 . i O U T . i . I SU )

~~~~~~~~ ~~I -  A— ~

~~E’IJFN

11

- : - - .  . .- - - -
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C “ I’A!b .FTh J.D.GEORGE OCTOBER I9~~r
C THE PURPO SE OF SUB R O UTINE T~DASN 13 TO PLOT A CURVE PS A SER IES OF
C ALTERNATI NG BR ITE ~~iD DARK LIME SEGMENTS CF ARC LE~1GThS SPECIFIED
C ThE U SER
r

SLI OU ’rt~ E L~A SHC IX.. IY, .~~A 3-~.tiDASH)
L
C IX. ii A~ E ~CFEEN OP PAPER COOP~~INATES
C
C N IS THE NUMBER OR iNDE:-~ OF THE POINT IX. IV
C N-i. Is TREATED SEFEPATELY. N.GE .I
C
C DASH IS AN AR RAY QF SCREEN COORDINATE ARC LENGTHS
C FOP ALTERNATELY BRIT E AND DARK LINE SEGMENTS
C ODD INDICES ARE BRITE SEGMENTS
C EVEN INDICES AR E DAR K SEGMENTS V

C I.E. 1 1 2 3 4 —
C DASH I) 10 10 2 10
L
C SPITE DARK BRITE DARK
r
C MDASH IS THE LENGTH OF THE DASi-I ARRAY
C 4 S4GULD PROVIDE A W IDE RANGE OF SYF-SCLS
C IC FGR CE ALTERNATE E~FITE-t- K LIME SEGMENTS
C NO ASh I! EVEN
C FOP SOLID LINE USE t-4tASH - 1 ~ DASH (L) LARGE*
r
L V

~~~ tc**e

C S~~ PCIJ’INE3 REOIJIRED :TP LOT

r
SUBRCAJTi ~4E Ti- -AS h (  i~~. ID ’ 3 i C ~ :A3:- ’~~ceA3ri~
CAT~ CEFO ‘C. C - -

- 
T P I t - 4 T . l I r ~~

f l . I
~ 1O~”

C Tc-i E FIFET FC:~~T r TIAL :E THI NG S

:D~~3~
-
~= !

C ENTRY FOP :-..GT. I
L
100 CCHT I~ UE

— I ~
-

L
r T’-”E CD:E EE_:’u IS ~E~ E~~ E” Ur-~9L ~~‘~E PLOTTE D !EGr-’E~’TS TO

0’DINT t X - I ’
I-
200

-~~~C — s :~ i t  ‘: <-4- E I r c ~~t IV )

IF C.Eo :EFo);OTO 1000

72
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C
C THE PATH DEPEND! ON I4HETHER ARC E>~TENDS BEYOND THE NEXT
C LINE SEGMENT SPECIFIED IN DAS ItAASH:
L

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 300
C
C THE ARC TERMINATES WITHIN THE CURRENT LINE SEGMENT
C

XIN C P”c
YINC-D~OLt~A RC =O LDA RC+ARC
0010 400

C
C
C THE ARC ‘rERrIINATES AT OR BEYOND THE CURRENT LINE SEGMENT
C
C
300 CONTINUE

X1HC-DX~ (DASH( IDASH)-OLDARC)~- AFC
YI NC-D’( ’~cDASH’I IDA!H )—OLD -ARC ) ‘ARC
OLD~ RC = ERO

C
400 CONTINUE

‘ 0  =‘r L - 5 T +’r INC
C
C IF IDASH IS EVEN PLOT DARK VECTOR
L i1  L~~~~~~V DM ~: ~~~~~~ FLU . ;~~

MODIFY TO N O E  THE TRA NSITION FROM L1TE TO DAP~C MOVE To EOOE JITH OK VE CTOR. TEEM PUT DOWN tF. VECTOR AT EDGE

C FOR DK VECT F E’~~F PLOTT ING U~!T IL SE~’~ E L ITE—TO-t ’V TP~ N5IT !ON
I-

~~~~~~~~~ IDA5k.2,

1F Ir-~~” .EO.0 ~ OOTO 410
tF~ L~ ET” E~~. iC~ F~~ GOT J 405

-“

- =
CALL flT(I’ti~5T. IYLAST ,0~
CALL ~~~L0 T ( ! V L A 5T . t v LA!T .. i’

405
: : :— ~~

C
C SETUP FOP I~E . T  ~~OINT

~LAST

C
C REPEAT PLoTT :~; uNT:L ARC TEFMIrIATES JITHIM A
C SEGMENT OF rA314
C
C I.E. OLDAPC.NE.ZERO
L

IF~oL: C.NE zEPO~GGTD 1000IDASH MOD ( IOASH.NDASH)+I
- 

0011) 200

r
!000 COHT:1.JE

END
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~~~~~~~~f l I 4 TT N~~ PON (LUN~C SUBROUT INE TO TURN ON OR OFF THE TEKTRONIX 4662 PLOTTER.
BYTE PLCN(3) .FLOFF(3)
INTEGER !PRM~E)
DATA RLON’2T - 65. 6~~’PLOFF/27. 65. ~6’

CA LL GETArP IPPM. PLOF4
IPPM(2) 3
CALL O!O u 4 1@ .. LIJN.24~ . - 1RPM..
CALL JAITFP (24~
Nt URi

ENTRY POF~CA LL GETADR (IPRM.PLOFF)
IFRI1C2) =3
CALL 010 ( 4 IO.LIJt4.~~4 , . . !PPM.)
CALL UR ITFP (24)
RE TUR N

EN D

14
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SUBROUTINE TERM (K.L~
C ThIS B R O u T i r ~E W ILL MANiP~JLATE ~ ‘E TERMINAL——
C K 0 . L 0 ERASE SCREEN
C K 1 .  L-0 COPy SCREEN
C K-2. L-.0 RETuRN TO ALPHA MODE
C K=3. ~ =3 FURGE THE 013 SUFFER
C K-B . L=C IMPLEMENT M’JLT1PLE’~EP
C WHERE B I! BORPO E~ELECT NUMBER 0—3
C WH ERE C IS CONTROL NUr-IBER TERrIINAL(I) .  A (2) .  5(3) .  CC4)
C (C0I-1SINAT1OMS OF TERMIN~ L5 -~PE ALLOWED )

C TH I S  PARTICUL AR VE R SION IS FOR USE WIT H SUFFERED
C PLOTTING~ AN D EVERY CALL TO TERM WILL PURGE THE BUFFER .

BYTE 1OUT(3)

1-2
IO UT ( I ) = 3 3  ESCA P E

IF ~~~~~~~~~~ GOTO 10
I. KX—K 4 -1

0010 .3 .5 .44j ) . r - ’14 C_ EA R ~~E ECFEE~-~0010 30
!OUTC~~ “2 !COF ’ r ’ THE SCREEN
GOTO 30
~~~~~~~~~~ ~ . ~~~~ HL. A- -II-~ ~~_ij,:~~
I=1
0010 3~~

C PRE P-A PE A SCI I  CHAFAC T ERS FOR Mu.’~ E-OAF D A ND CONTROL NUMBERS
:0 lOUT

IC uT~ 3~ 4-’~C L— 1 ) + ”50
1-3

C CU F-~~ T~-i C - T ~~~ 2EC’~~EM:E
30 CA LL ‘ !OC ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C ~Nt P j~ OE TkE ~~‘JF~~E~~

L H LL .  . -~~~ -A -

0 ~ -“~‘“ -~~~lT ~ ECREEM EE!’~’G CLEA RED
IF ‘~~~-- L .NE.O PETJPN
CALL .jA T ( i 2 .M :

75
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SUBROUTINE LABEL C!. OPT.L)
L

~~~~T S  F U  NE WIL L F~~J H I~~E SEGME IT IN THE RIGHT ~1R LE~’O OP~ EF CF THE GRA~ .’-1 FOR 1~R~CE.FTN THE LINE TT~ E WILL SE THE
C SAME A5 ~-4E CURVE SEP10 DRAWN

E’cT E OPT(~~P I I ~ENSICN I X ( 120 ’ . I~ PY~ I20) .DASH(0)
IFiO FT f1~ .EO. •L~~’ !AP:~ (l - ~~3IJ
L I UJ ! 1 ‘~ L ’  ~~~~~ I~

~~~
_ E T T  5

6 FORtIATr AT 10 INCHES FULL SCALE THERE APE ,’1• ’ 68.2 ‘JN ITS PEP INCH . HOW MANY UN ITS BELOW USUAL ’.r
2.’5 DO YOU WISH ThE LAB EL TO BE? )

IF(L. EQ. l)READ(2 .f lK
7 FORrIRTq3

DO S r-fr2,!20

GO TO ( IC. .3 4O.5C~~.DO I !
II IAPY (N) ~~56E—I:

GO TO 60
. i r~= i~~i C

2 1  I A P 1 N 1 = ~~4i—V
GO TO 60

30 DC 31 N- i - 120
iH I .!

~~1 cr
40 DO 4 1  N-1.120
-~l IAR r N).SS6—I~

to N= ’~~ 12C
rAP H)

i~ O CA L L  ETIS’-”DASH.NDA!H.J)
Lr,LL rcn 0.

:~ 1 _ _  T ~~~ ‘-~r~~ T p ~~ \’ -J )  N DASH N’~~~SH
CN T INL~~

~~~~~ ~~~~~~~~~

~~ FT ~~ A

16
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