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INTRODUCTION
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\J CONGRATS (CONtinuous Gradient RAy Tracing System) is an integrated
collection of ray tracing programs designed to model acoustic propaga-
tion and reverberationy @& described in references (a) and (b). DAl-
though sound speed data is often obtained from temperature and salinity
readings at various depths, the fundamental CONGRATS programs, S0990
and S0991, formerly required a table of velocity versus depth as an
input. Hence, it was sometimes necessary to convert the empirical dats
into a velocity-depth profile before using the CONGRATS series. CONGRATS
has now been revised to convert a temperature and salinity profile to a
velocity profile automatically. Velocity data; in the format described
previously in reference (a),¥ds still accepted by the programs. It is
hoped, however, that the use of the new option will remove the burden
of some preliminary hand computations from the user. This memorandum

—wilt contain®a discussion of the metnod used in the conversion of tem-
perature to velocity, a detailed description of the data necessary to
implement the conversion, a sample run along with its ocutput, and a
listing of the revised Subroutine INFUT and the new Subroutine BT. /r
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Although Wilson's equation is most widely used in the calculation
of sound speed in water, a simplified formula was prograwmmed for the
COlIGRATS series. According to C. C. Leroy, this formula fits Wilson's
data with a better accuracy than does Wilcon's equation (over a domain
restricted to areas of operational interest) and approaches Greenspan
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and Tschiegg's results for very low salinity water (see reference (c)).
The formula is presented in Table 1.

The basic formula, V =V, + V, , is sufficiently accurate (see
reference (c)) under the following conditions: depth less than 7,000
meters, temperature less than 25° Centigrade, and salinity between 30
and 40 parts per thousand. The remaining three terms are added for
increased accuracy if the above conditions are not met. If the tem-
perature is greater than or equal to 25° centigrade, the correction
term Vp 1is added; if the depth is greater than 7,000 meters, V., 1is
added; and if the salinity is less than 30 parts per thousand, Vg 1is
added.

DATA DEECRIPTION

The input deck of CONGRATS Programs S0990 and S0991, as described
in reference (a), counsists of sets, each of which is an ordered collec-
tion of standard, eighty-column, punched cards. The conversion of tem-
perature and salinity data to a velocity profile is implemented by
substituting a temperature and salinity profile set for the velocity
profile set. The rest of th? input deck is unaffected by this change.
The first card of the temperuture and salinity profile set is divided
into six fields of ten columas each, following the format convention
set in reference (a). The first field contains the word "THERMAL,"
starting in column 1, and the second contains the word "PROFILE,"
starting in column 1l. These two fields identify the temperature and
salinity profile set. The third field contains either the word
i _ "CONTINUOUS," in which case the resultant velocity profile is fitted
i with continuous gradients, or the word "CONSTANT," in which case the

constant gradient curve fitting technique is used. In either case,

the word must begin in column 21. The last three fields of the

THERMAL PRCFILE card are numeric fields, each of which is read into

the computer using an F10.5 format. The first numeric field contains

the number of points in the profile and the second numeric field con-

tains the latitude in degrees. The third numeric field may contain

the salinity in parts per thousand, if the salinity is constant through-

out the profile. If salinity varies with depth, this field may be left
".. blank.

) The second card of the temperature and salinity profile set is the
¢ units card which uses three fields of ten columns each, starting in

F columns 1, 11 and 21 respectively. The first field contains the units
E of depth, the second contains the units of temperature and the third
. indicates the units in which the resultant velocities are to be printed =
3 and/or plotted. Table 2 of reference (a), together with the following

b additions, is a complete list of acceptable input units, their CONGRATS
] abbreviations, their conversion factors and the resulting program units.
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Input Units Abbreviation Conversion Factor Result
Centigrade C 1.00000000 c
Fahrenheit Fahr 0.55555555 C

Note: 32 must be subtracted from the number of degrees Fahrenheit
before multiplication by the conversion factor.

The cards containing the temperature profile, arranged in order
of increasing depth, follow the units card. These cards use three
numeric fields, starting in columns 1, 11 and 21, of ten columns each:
the firet field contains the depth, the second contains the temperature,
and the third contains the salinity. If the salinity is constant as
a function of depth and the salinity field has been filled on the first
card of the set, the third field of the profile cards may be left blank.

The possible choices for indicating the salinity are charted in

Table 2. If the salinity field on each card of the temperature profile
i and the constant salinity field on the first card of the set are both
left blank, then the salinity is considered to be zero parts per
thousand throughout the profile. If the salinity field on each profile
card 1s left blank but the constant salinity field on the first card of
the set contains a positive number, then the salinity is ccnsidered
constant and its value is the number indicated on the first card. In
both cases the resultant constant salinity value is printed at each
depth of the temperature and salinity profile in the computer print-
l out. If a positive value 1is shown in the third field of one or more
orofile cards, the constant salinity field of the first card is ignored
and the resultant salinity profile consists entirely of the salinity
values from the profile cards. It should he noted that a negative
salinity will cause the program to terminate with an error stop.

The cards presented in Fig. 1 are an example of a temperature and
salinity profile set. The first card indicates that the resultant
velocity profile is to be fitted with continuous gradients, that there
are 19 points in the profile, that the latitude is 39 degrees, and that
the salinity, which is constant, is 38.2 parts per thousand. The
second card indicates that depths are in feet, temperatures are in
degrees Fahrenheit, and that the resultant velocities are to be printed
in feet per second. The remaining cards contain the depths and tem-

E peratures of the profile. Salinity values are absent from these cards
B because the salinity is constant and indicated on the first card of the
4 set.

An example of a temperature and salinity profile in which salinity
varies with depth is presented in Fig. 2. The use of the continuous
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gradient curve fitting technique is requested; there are 10 points in
the profile, and the latitude is 40©, The depth units are feet, the
temperature units are degrees Fehrenheit, and the velocity units are
feet per second. Since salinity varies with depth the profile cards
indicate temperature and salinity for each depth and the salinity field
on the first card of the set is left blank.

If a plot of temperature versus depth and/ or salinity versus depth
is desired, a THERMAL AXES card must be included in the input deck.
Tis card contains the words "THERMAL" and "AXES" starting in columns
1 and 11, respectively. The third field contains the units in which
the axes are to be plotted. Inches and centimeters are the available
units. The fourth field, which is numeric, contains the length of the
depth exis, which is plotted vertically. The numbers in the fifth and
sixth fields are the lengths of the horizontal temperature and salinity
axes, respectively. A zero temperature axis length or salinity axis
length will suppress the temperature versus depth or salinity versus
depth plot, respectively. Both plots will be suppressed if the depth
axis length is zero. Figure 3(a) presents a THERMAL AXES card which
would cause both a temperature and salinivy profile to be plotted. The
depth axis would be 10 inches long in both plots; the temperature axis,
8 inches long; and the salinity axis, 5 inches long. The card shown
in Fig. 3(b) would cause only one plot to be drawn. The temperature
versus depth plot would have a depth axis of 10 inches and a temperature
axis of 6 inches, and the value of the salinity at the surface would be
printed at the left of the plot. If the user desires other information
plotted by the program, the appropriate AXES cards (as described in
reference (a)) must be added for each type of plot, e.g., for a velocity
profile plot to be drawn, a VELOCITY AXES card must be added to the
input deck.

e s b i e

e

e el

EXAMPLES

Two different sample runs have been selected to illustrate the use
of a temperature and salinity profile in the CONGRATS series. Example 1
uses the temperature and salinity profile shown in Fig. 1. Figure 4 is
a listing of the Example 1 run deck. The resultant computer print-
out (see Fig. 5) shows the temperature and salinity profile with the
constant salinity value, 38.2 parts per thousand, printed along with
each depth and temperature of the profile. The latitude, which is 39°,
is printed below the thermal profile. The velocity profile, which has
been computed by the program, is listed, followed by the velocity
tolerance used to fit the data. The THERMAL AXES card (see Fig. 3(b))
listed in Fig. 4 causes the temperature-depth profile to be drawn. The
resultant plot is shown in Fig. 6. The surface salinity (which in this
case is the salinity throughout the profile) is printed to the left of
the temperature profile because the salinity plot has been suppressed.
The generated velocity-depth profile is plotted in Fig. 7.

I ——
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Example 2 uses the temperature and salinity profile presented in
Fig. 2. The input deck (listed in Fig. 8) generates the computer print-
out shown in Fig. 9 and calls for four plots: a temperature profile, a g
salinity profile, a velocity profile, and a ray trace (Figs. 10, 11, 12 i
and 13 respectively). 3

SUMMARY

The fundamental CONGRATS programs, S0990 and S0991, have been
revised to accommodate temperature and salinity data, in addition to
velocity data, as a function of depth. Velocity data is still an
acceptable input, leaving the programs entirely compatible with old
input decks. The ray plotting, eigenray generation and eigenray
processing functions of the CONGRATS series (as described in refer-
ences (a) and (b)) have not been affected by the addition of the new
input set. Subroutine INFUT has been changed in order to read and
interpret the THERMAL cards and a new subroutine, BT, has been written
to convert the THERMAL PROFILE into & VELOCITY PROFILE. These two
routines are listed in the appendix.

mz.m

. JEFFREY S. COHEN
Mathematician

THELTA A. GARRETT
Math Ald

REFERENCES

(a) H. Weinberg, "CONGRATS I: Ray Plotting and Eigenray Generation,"
USL Report No. 1052, 31 October 1969.

(b) J. S. Cohen and L. T. Einstein, "CONGRATS Ii: Eigenray Processing
Programs,” USL Report No. 1069 (being edited).

(¢) C. C. Leroy, "Development of Simple Equations for Accurate and
More Realistic Calculation of the Speed of Sound in Sea Water,"
JASA 46, No. 1 (Part 2), July 1969, pp. 216-226.




S AR B SR Bl ogs

USL Tech Memo
No. 2070-412-69

TABLE 1

FORMULA FOR THE CALCULATION OF SOUND SPEED IN SEA WATER

COMPLETE V = Vg + Vg + Vi + Vo + Vg

S

BASIC V = VO + Va

in which
Conditions for 1
Term Use of Term ‘
V4 = 1493 + 3(T - 10) - 6 x 1073(T - 10)2 Always £
, - b x 1072(T - 18)2 + 1.2(5 - 35)
- 10-2(T - 18)(S - 35) + z/61 |
V, =+ 10717 + 2 x 10-4D2(T - 18)2 + 1071pg/90  Always
Vy = 2.6 x 07T - 5)(T - 25) T > 259
| Ve = - 107302(D - 4)(D - 8) Z > 7000 m
Vg = 1.5 x 10°3(5 - 35)2(1 - D) 5 < 30% oo
- + 3 x 107012(T - 30)(s - 35)
where
i | V is the sound speed in m/s
T 1is the temperature in °c
E S 1is the salinity in ®/go
B 7 1is the depth in m , and D = Z/1000
| P is the latitude in degrees

NOTE: V, can also be written:

. Vg = 1449.Lk - L.56T - 0.046 T2

F +1.2(S - 35) - 1072(T - 18)(8 - 35) + Z/61
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] TABLE 2
B
|
Salinity Field Salinity Field
on on Resultant Salinity
Profile Cards First Card of Set
Zero Zero Constant Zero
1
Zero Positive Constant Positive
Positive Zero Profile of Values
Positive Positive Profile of Values
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. - P
3 " (a) Example 1 :
i
THERMAL S AXES N 10,0 €.0
L by I i, A .
ILIERE ..
0000000007 0 00000GO00000000000 0 GOCO00000 00000000000000000¢
123486178 s'.ouuuumtn\lnmunnuzsnnnzswuuuu:suJnnuomuuusuuuususmslssﬁsnlunan

SRR RN R R R R R R R R R R R R PR R R AR R R AR R R AR RN R R RN R RN R R R R R R
2222222222222, 22222222222222222222222222222222222222222221212112

L33333.3333333333333333330000°°° Tttt 2113333333333333303
| |
% (b) Example 2
|
% i Fig. 3 - THERMAL AXES Cards
¢
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W KUN AU01L100,392U719509919FCr215U JSCOHEN
W ASLU X=UlUob :
w XQ1 CuUR
IN X
TKI X
B XQT Suy9l
COMMENT

. eXAMPLE 1
THERMAL PROF ILE CONTINUOUS 19,0 39,0 58,2
FT FARR FT/5
0.0 vH.02
32,808 05,21
bo,0l6 ob,11
9b, 424 ob.l6
loy, Uy ob,.2
2ho,U6 ol,lé6
328,08 59,29
4yg,l12 57.14
6ho.,l6 57.01
964,24 37.27
1312.52 27.24
lo4d.4 97,15
1908.49d 57,006
2624,04 56,706
326048 bo I3
3936.90 50,17
4921.2 55,91
6bbleb 55,78
8202+0 55,77
THERMAL AXES IN 10,0 6,0
VELOCITY TOLERANCE FT/S <0
VeLuCITy AXES IN 10,V 7.0
PROCESS
END
W EOQF
@ FIN

USL Tech Memo

Fig. 4 - Listing of Example 1 Run Deck
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Fig.'7 - Example 1 Velocity-Depth Profile
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R RUN AuULL10003v207395U09%19FCr2050 JSCOREN
W ASG XxzUl06 .

W XQT CuR
IN X
TR1 X
i X@l Su99l
CUMMENT
EXAMPLE 2
THERMAL PROF ILE CONTINUOUS 10,0 40.0
F1 FAHR FT/5
Ce0 ’ 67,0 37,81
100,0 00.5 37.381
2hb,V6 56,6 37,8
492,12 56,96 38,37
6Y6,10 57.16 38,55
98y .24 n7.10 38,73
1640.4 50,97 39,95
492142 Do, 4 38496
8202.0 b6,9 38,50
11482,0 7.9 38449
THERMAL AXES IN 0,0 6,0 6.0
VELOCITY [FOLEKANGE FT/S 2,0
VELOCLITY AXES IN 0,0 6,0
SONAR ANGLE DEG 2,0 13,5 0410
SONAR DEPTH FT 2040
MAXIMUM REVERSALS 10,0
BOTTOM PROFILE 2,0
KYD FT
0.0 11480,0
100,0 11480,0
BOTTOM AXES IN 2040 6,0
PROCESS
END
W EUF
@ FIN

Fig. 8 - Listing of Example 2 Run Deck
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TEMPERATURE IN DEGREES FRHR
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Fig. 10 - Example 2 Temperature-Depth Profile
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SALINITY IN PARTS PER THBUSAND
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Fig. 11 - Example 2 Salinity-Depth Profile
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Fig. 12 - Example 2 Velocity-Depth Profile
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SUBROUTINE BT CONVERTS A TEMPERATURE PROFILE TO A vELOCITY
FROFILE,

SUBROUTINE BT(TP)
UAMENSION AND COMaON STATEMENTS,

VIMENSIOIN TARGET(101093)yANGLES(1010),50NARtD92) »SURFAC(5)
SP(21092) rBOTTOM(L) »BP(2L40,2) » TOLERA(D) »VFP(210,2) 0 1P (21093) 0
FiaT(12)

CUMMON TARGET s ANGLES » SONAR?SURFACYSFrBOTTOMy B8P » TOLERA VP

REVMAX » PROCES
NCARDS = Tp(21001)

THANSFER VEPTHS To VP ARRAY)
DO 10 N=1»NCARDS

VE(NIL) = TP(hyl)
1U  CONTINUE

CALCULATE VELOCITY FROM TEMPERATURE) DEPTH» LATITUDE» AND SALINITY,
DO 180 N=1,NCARDS
CONVERT DEPTH TO METERS,

OoOCO o6 o

L2 = TP(NoL)RTP(20491)/TP(20423)
v = 2/1000
VO = 1449.u4% + 4,56 % TP(Ns2) = 0,046 & TP(Ns2) * TP(Ns2) + 1.2 *
! (TP(Ny3) = 35,0) = 0,01 * (TP(N22) = 18.,0) * (TP(N,3) = 35,0)¢+
Z761.0
= 0,1 0 %D 40,0002 x D x 0D * (TP(N12) = 18,0)%%2 + 01 »*
| 10 % TP(210,2)/790,0

N -

Te.ST TEMPERATURE GREATER THAN OR EGUAL TO 25 DEG.C.

(e N gX o)

Ir ( TP(Ne2) = 25,0 ) 110,

Vs = 0,00026 »* TP(NoZ) * (TP(N.Z) - 5,0) * (TP(Ne2) = 25.0)
! G0 T0 120

11y vb =0

] C TEST DEPTH GREATER THAN 7000 M,
%?1 i 120 IF ( &2 = 7000 ) ,30, 130,

V(G = =0,0U1 * D * D x (D=4,0) » (D=8.0)
60 TO 14¢
130 vg = 0

TEST SALINITY LESS THAN 30-/1000. 1

(o X o3

140 IF ( TP(Ne3) = 30,0 ) e 1500 150
Vo = 0,0015 * (l,0=D) * (TP(Ned) = 35.0)%%2 + 0,000003 » TP(N»2)
1 % TP(Ns2) * (TP(N,2) = 30,0) * (TP(Ns3) = 35,0)
Gu TO 16u
15 wp =0
lov VP(Ne2) = VO + VA + vB + VvC + VD
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CONVERT VELOCITY 710 DESIRELD UNITS,

VP(Ns2) = vP(Nys2) % TP(205,3)/VP(2042)
CONTINUE
60 TO 9000 :

BTPLOT PLOTS TEMPERATURE PROFILE AND/OR SALINITY PROFILE.

ENTRY BTPLOT(TP)
IF ( TP(20801) ) 9000, 9000° W TEST 2 AXIS

COMPUTE THE SCALE FACTOR FOR THE DEPTH AXIS,

CALL SCALE(TP(lvl)vTP(ZOB 1) sNCARDS»1,TP (207, 1))
TP(NCARDS*+121) = TP(NCARDS+1,1) + TP(NCARUS+201) * TP(208,1)
TP (NCARDS+201) = =TP(NCARDS+2¢1)
IF ( TP(20802) ) 5000, 5000° M TEST T AXIS

5 ‘
PLOT THE DEPTH AX1S IN THE ORIGIINAL URITS. ]
ScT THE VARIABLE FORMAT £

FuaT (1) 6H DEP

FiT(2) 6HTH IN

FuT(3) = Tp(205,1)

CALL AXIS(00000,0)FiT»+18,TP(208¢1)990,0,TP(NCARUS+111)
TP(NCARDS+2¢1) TP (207¢1))

IF ( TP(20803) ) ’ » 4120 RTEST 5 AXIS

CALL SYMBOL(=1,001,0,0,14,12HSALINITY = +,90,.0,12)

CAlLL NUMBER(999,0,999,090,149TP(1+3)¢9040:5)

PLOT THE TEMPERATURE AXIS IN THE ORIGINAL UNITS,
CONVERT TeMPEKATURE TO ORIGINAL UNITS,
CUMPUTE THE SCALE FACTOR.

IF ( TP(20492) = 0,75 ) ’ o 4140

DO 4130 N=1+NCARDS

TP(Ne2) = 32,0 + TP(Ne2)/TP(20412)

Call SCALE(TP(1¢2)»Tr(208,2) ¢+NCARDS»1oTP(207,2))

SET THE VARIABLE FORMAT,

FmT(l) = 6H TEMPE
FruT(2) = 6HRATURE
FmT(3) = 6H IN DE
FuT(4) = O6HGREES

FluT(9) = TP(20512)

CALL AXIS(0e0rTP(208,1) FMTr+302TP(206,2)00,09TP(NCARDS+102)»
TP(NCARDS+202) TP (207+2))

PLOT THE TEMPERATURE PROFILE. ’

CALL LINE ( TP(1e2)»TP(1+1)¢NCARDS,1+1,3)
CaLL PLOT (TP(208,2)+454000,0,=3)

FLOT SALINITY PROFILE. 22 é
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5000 IF ( TP(208¢3) ) 9000, 9000 B TEST S AXIS

PLOT DEPTH AXIS FOR SALINITY PROFILE.
Se.T THE VARIAbBLE FORMAT

OO0 O

FMT(l) = 6H DEP

FrT(2) oHTH IN | .
FMT(3) TP(205s1)

CALL AXIS (0,0)0,00FMT»+18,TP(208+1)990.0+sTP(NCARDS+101)»

1 TP(NCARDS+201),TP(207¢1))

PLOT THE SALINITY AXIS
COMPUTE THE SCALE FACTOR.

CALL SCALE(TP(1¢3),TP(208,3) sNCARDS»1,TP(207.3))
ScT THE VARIAbLE FORMAT,

QOO0 QOO0

FmT(L1)
FraT(2)
FMT(3)

ObHSALINI
OHTY IN
oHPARTS
FuT(4) oHPER TH
FuT(9) 6HOUSAND
CALL AXIS(0+0sTP(208,1) )FMT2+300TP(208:3)90,0¢TP(NCARDS+1+3)»
1 TP (NCARDS+213)»TP(20703))

FLOT THE SALINITY PROFILE,

OO0

Cakl LINE (TP(1¢339TP(1,1),NCARDS#19103)
CalL PLOT(TP(20813)+5.0,0,0¢~=3)

9000 RETURN
END
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¢ SUBROUTINE INPUT FOR CONGRATS, CHIC WEINBERG i
g - e - T, D T o, G G e S o, D aD en " an ap ™ an OB o =X T Ty - - ;
SUBROUTINE  INPUT
G ;
C ‘ '
| DIMENSION TARGET(1010,3),ANGLES(1010),SONAR(D+2) »SURFAC(S5) i
- 1 5P(210/92)rBOTTOM(5) e8P (210,2) » TOLEKA (D)2 VP(210y2) »TP(210,3) E
' DIMENSION GROUP(11)/66HCOMMENTARGETSONAR SURFACBOTTOMVELOCITHERMA !
1PRUCESEND FREQUEMAXIMU/ ]
HDIgEysION COORD(8)/48HRANGE DEPTH ANGLE LOSS TOLERAAXES PROFILP
1HAS
DIMENSION UNITS(2,32)/ 1
1 1.,093€61111E=5, 6HCM ’ 1,09361111E=5, 6HCM/S f
2 2,77777777E=5, 6HIN ’ 2e77777777L=5y 6HIN/S " i
3 Ue33333333E=3) 6KFT ’ 0.33333333c=3y» 6HFT/S i
4 1,00000000E-3y) 6HYD ’ 1,00000000E=3, 6HYD/S t
‘ 5 1,09361111E=3, 6HM ’ 1.093c1111E=3, 6HM/S ’ i
| 6 <o00000000E=3, 6HF ’ 2,00000000E=3, orF/S ’ ;
7 0e33333333E=0, O6HKFT ’ 0,33333333E=0s 6HKFT/S »
8 1,00000000E-0, 6HKYD ’ 1,00000000E=0, 6HKYD/S »
9 1,09361111E-0, 6RnKM ’ 1,093611116£=0, 6HKM/S
T 1.76000000E~0, 6HKMI ’ 1,70000000E=0,» 6HMI/S
1 2.02680000E~0,) 6HN MI 2.02680000E=0, 6HKNOTS
2 1eT4532925E=2) 6HDEG ¢ 1.74532925E=29 6HDEG/S
3 1.00000000E=0) ©6ARAD ¢ 1,0U000000E=0s 6HRAN/S » |
4 ©,28318531E=-0y 6i{CPS ¢ 6,28318531E+3, 6HKCPS i
5 1,u0000000E=3y 6HMS ’ 1,00000000E=0, 6HSEC ’ ;
& 1.00000000E=~U, 6HC ’ 5,55555555E=1y 6HFAHR / :
DIMENSION TEST(12)eFMT(12)»DATA(204b) ,REVMAX (L)
LIMENSION CMMNT(12)/72H THERE SHOULD BE AT LEAST ONE COMMENT SE;
1, . i
! DATA  PRINT/6hPRINT /+LINMAX/60/ 9 ICMMNT/0/ 4
COMMON  TARGET s ANGLES»SONAR?SURFAC»SPIyROTTOMy P » TOLERAS VP .
1  KEVMAX,PrOCES ]
{ c §
(o ,
c
¢ SET INITIAL CONDITIONS,
c Dy T D A gy WD g T g TR e O ag TP el e U og, B ay
ANGLES(1010) = 0,0
TLRGET(1010r1) = 0,0 -
TARGET(101002) = (0,0 1
_ { IREAD = ¢ :
e LINES = LINMAX
: NpERINT = FLD(33+3,PROCES)
NTAPEL = FLD(30+3,PROCES)
NTAPE2 = FLD(27¢3,PROCES)
C
c 4
c
C ChHECK THE GROUP CQDE,
C - T T g 0w P g T TR oy B G e o W g ° ]

100 ReAD 101, (TEST(J)»Jd=1+9)

101 FuURMAT( 3(A6:A4)s 3F10,5 )
Lo 110 1=1,11
IF( TEST(1)sGT,GRQUP(I) +ORe TEST(1).LT.GROUP(I) ) wU TO 110
IoROUP = 1 ol

i — - . repetoe, e tr e e e




110

120
ldv
13¢
1440
142
150
15¢

OO0

200

210

(gl g’

OO0

300

3Ub

31V

o

J1o

S2u

d3u
332

4V
4
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o
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G0 TO (100002000200,200,200020U¢200,8000,9000+30009200)» IGROUP

CUNTINUE

THE GROUP CcODE IS INCORRECT.
FraT(l) = (+6HGROUP )
PRINT 1320 FMT (1)

FORMAT( 10X 14HTHE FOLLOWING » A6, 18HCOOE Ib INCORRECT, )

PRINT 14290 ( TEST(J)J=119 )

FURMAT( 24X 6A6r 5F12,5 )

PRINT 152

FURMAT( 10X 2BHTHE PROGRAM CANNOT CONTINUE. )
STOP 6

CHECK THE CCORD CoDE.

Uy 210 [=1+8

Ik ¢ TEST(3)s6T,COORD(1) «ORe TEST(3) LT.COORD(I) )
ICOORD = 1

Gu TO (3030,300,300+500+300,300+600+,500)» 1COORD
CONTINUVE

THE CQORD ¢cODE IS INCORRECT.
FiiT(1l) = (+6HCOORD )
6o TO 130

CHECK THE UNITS CoDE,

DO 310 1=1,30

IF( TEST(5)e6TUNITS(2s1) .OR, TEST(S),LT.UNITS(201)
LUNITS = 1

IF ( IGROUP,EQ.10 ) GO TO 320

IF( ICOORU.,GE.6 ) GO TO 400

IF( TEST(9) ) 305,315,305

ivCARDS = (TEST(8)=TEST(T))/TEST(9) + 1.5

1F( NCARDS*(1001=NCARDS) ) 2100,2100,320

CUNTINUE

TE UNITS cODE 1S INCORRECT.
FaT(l) = (+0HUNITS )
Lo TO 130

PRINT THE DATA,

TEST(8) = TEST(7)

NCARDS = 1

IF ( LINESeLTLLINM AX=5 ) GO TO 330
P INT 322

FURMAT( 1H1 )

LINES =}

60 TO 340

IF( IHEADJEQG.1 ) GO TO 350
PRINT 332

FORMAT( // )

LINES = LINES + 3

PiKINT 342
FURMAT ( 25X 73HGRQUP COORDINATE UNITS
FINAL INCREMENTY 7 )

GO TO 210

)

60 TO 310

INITIAL
a5
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LINES = LINES + 2
IHEAD = 1}

C SET THE VARIABLE FORMAT,
3 S50 FmMT(1l) = (+6H( 2u4x )
e | FnT(2) = (+6HbAby 3)
E | IF( UNITS(12IUNITS) «GTe240E=3 ) GO TO 360
FMT(3) = (46HF12.2))
' Gu TO 370
360 FMT(3) = (46HF12,5))
370 PRINT FMTe (TEST(J)eu=1,9)
LINES = LINES + 1
TEST(7) = TEST(7) = UNITS(1¢IUNITS)
TeST(8) = TEST(8) * UNITS(1¢IUNITS)
(LST(9) = TEST(9) * UNITS(1rIUNITS)
| Gu TO (380,2000933500,4000,50000600093800380,350+91000100)» [GROUP

-
k4

[ X}

Tiik CODES ARE INCUNSISTENT,

38U  PRINT 382

382 FURMAT( 1UXx 33HTHE ABOVE CODES ARE INCONSISTENT,. )
Go TO 150

CHECK THE AXES CARD,
. 400 IF( NTAPEl,EQ.0 ) NTAPEl=1
4 IF( IUNITS.6GT«4 ) GO To 420
LPAPER = 600 = 500 * ((IUNITS=1)/2)
vu 410 J=1,3
IF( TEST(J+6) % (100,0%UNITS(19s3)=TEST(J+0)*UNITS(1+IUNITS)) )
( : 1 4200410,410
410 CONTINUE
6o TO (420,420,420,4100,5100,6100,7100,4200420)» IGROUP

OoOCoOn

& THE AXES CARD IS INCORRECT,
20 PrINT 422
4e2 FORMAT( 10X 37HTHE FOLLOWING AXES CARD IS INCORRECT. )
v TO 140

Ke.AD THE LOSS TABLE.
- S00 InEAD = 0
;- LINES = LINES + 28
b 1r ( LINES LT.LINMAX=5 ) GO TO 510
PrINT 322
P LINES = 29
; 6u TO 520
] 51U PRINT 332
5¢u  IF( IGROUP,EQ.4 ) GO TO 540
. IF( IGROUP,NE,5 ) GO TO 120
1IF( ICOORD,EQ.4 ) GO TOo 530
TeST(12) = BPHASE (FREQ) ’
60 TO 100
530 TST(12) = BLOSS(FREQ)
oy TO 100
540 Ir( ICOORD,EQs4 ) GO TO 550
TEST(12) = SPHASE (FREQ) 26

OO C
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G0 TO 100

550 TeST(12) = SLOSS(FREQ)
G0 TO 100

CHECK THE NUMBER oF CARDS IN THE PROFILE.,

oCcan

} 600 NCARUS = TEST(7)

' IF( (NCARUS.GE,2) ,AND. (200, GE NCARLUS) ) 6O 10 610
PrINT 602 (ThST(d)rd 1,4), NCARDS

60¢ FURMAT( 1UX 27HTHE NUMBER oF CARDS IN THE » 2(A60A4)

T 1 110 44Hs EXCEEDS 200 CARDS OR IS LLSS THAN 2 CARDS. )
G0 TO 150

X o

PRINT THE HEADING,
610 1nEAD = o ‘
LIMES = NCARDS/2 + 10 + LINES
! Ik ( LINESeLToLINMAX=1 ) GO TO 620
PRINT 322
LINES = NCARDS/2 + 6
oy TO 630
o2l PRINT 332
630  PiINT 632¢ (TEST(JU)ru=1,4)
652 FURMAT( 51X 2(A6ral), /¢ 51X l7TH==mmemaccccn mwae) / )

CHECK THE UNITS CODE,
70U READ 101, TEST(1),TEST(10),TEST(2) »TEST(LL) »TEST(3)»TEST(12)
J =1
710 Dy 730 I=1,32
IF( TEST(VJ)«GT,UNITS(2,1) .OR, TEST(W).LT.UNITS(2¢I) ) GO TO 730
! IF( J,6T,1 ) GO 10 720
IUNITS = 1
J=2
| Gy TC 710
720 IF (J .6Te 2) GO TO 725
JuNITS = |
i J=3
b IF (IGROUP J+EG, 7) 6O TO 710
| 60 TO 740
725 KuUuNITS = 1
b Go TO 740
g 730 CuNTINUE

oooc

. ¢ THE UNITS cODt IS LiICORRECT
i FrvT(Ll) = (46HUNITS )

FrINT 1320 FMT(1)

PINT 1420 TEST(L) o TEST(3),TEST(2) » TEST(H)
- wy TO 150

C ST THE VARIABLE FORMAT.,
TH  FiT(l) = (+6H( 2( ) ]
FmT(2) = (+6H 115, ) : b
IF( UNITS(1rIUNITS)WGT, 2.05-3 ) GO TO 750
FuT(3) = ($6HFLU4,2))
6o TO 760 ' .
750 FuT(3) = (+6HF14,50) 27 4
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760 1F (IGROUP LEQ, 7) GO TO 763 .
LUNITS = JUNITS
60 TO 765 ‘
Tod LUNITS = KUNITS
705 Ir ( UNITS(1)LUNITS) +GTe 2¢0E=3 ) GU 10 770
FMT(4) = (+6HF16429)
{ GO T0‘780
770 FuT(4) = (46HF1645¢)
780 FiT(S) = (+6H1HX) ))
Gy TO (380,380,380,420005200,6200,7200,3800360)¢ LGROUP

KEAD AND WRITeE A COMMENT CARD,

COOOn

1000 KEAD 1001» (TEST(J)ru=1,12)
10Ul  FURMAT( 12A6 )
1002 FORMAT( 10x 12A6 )
IF( LINESeLTLLINMAX ) GO TO 1005
PRINT 322
LINES = 1
1005 PRINT 1002, (VEST(J)sd=1s12)
LANES = LINES + 1
ICMMNT = ICMMNT +
1 IF( ICMMNT,GTs1 ) Go TO 100
1 by 1010 wv=1,12
4 101U CuiMNT(J) = TEST(U)
Gg TO 100

CUNVERT AND STORE THE TARGET DATA,
2000 IF( ICOORD,6T.2 ) GO To 380

1F( NTAPEZ.EQ.,0 ) NTAPEZ2=1
! TARGET (1uv4 e ICOORD) = UNITS(1,IUNITS)
[WRGET (10050 ICO0RD) = UNITS(2,IUNITS)
1l = TARGET (1010 ICOORD)
NnUARDS = N+ 1«CARDS

TARCET(1010+ IL00RD) = NCARDS

1 tN=N+1}1

v 2010 I=NyINCARDS
2010 THRGET(1,ICO0KD) = TEST(7) + (I=N)=%TEST(9)

6o 70 100

oCoOONO

C THE NUMBER OF ENTRIES HAS BEEN EXCEeDED.

2100  PRINT 2102, GROUP(IGROUP), COOKD(ICOORD)

2102 FURMAT( 1UX 14HTHE NUMBER OF » AG» 1XASy
“1  <3HS EXCEEDS 1000 ENTRIES, )

1 6u TO 150
: C
‘r c [
; ¢
C CONVERT AND STORE THE SONAR DATA,
C - s S D W 6D gy T mp T o T W BB gp 5P OB G 4D AR o W 5N GN U O ua " an S5 ap W
3000 IF( ICOQRL=3 ) 3100,3200,380 o8

310U SUNAR(1»ICOORL) = TEST(7)
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SUNAR(2,ICOORD) = TEST(8)
SONAR (3, ICOORL) = TEST(9)
SONAR (49 JCOORD) = UNITS(1,IUNITS)
SONAR (54 ICOORD) = UNITS(2,IUNITS)
G0 TO 100
c
| c S10RE THE SONAR ANGLE DATA, _
1 3200 IF( ASS(TEST(7))e6Te1.5707 +ORs TEST(6).6T¢1.,5707 ) 60 TO 3300
ALGLES (1004) = UNLTS(1,IUNITS)
ANGLES (10U5) = UNITS(2+,IUNITS)
N = ANGLES(1010)
NCARDS = N + WNCARDS
IF( NCARDS.6T.1000 ) GO TO 2100
AWGLES(1ul0) = NCARDS
N =N+
00 3210 I=N»NCARDS
i 3210 AGGLES(I) = TEST(7) + (I=N)*TEST(9)
GO TO 100
c
¢ THE SONAR ANGLES £XCEED THEIR 6OUNLS.
330U PRINT 3302
3302 FORMAT(10X50HALL SONAR ANGLES MUST LIE BETWEEN =90 AND +90 DEG.)
Gy TO 150
C
¢
G CUNVERT AND STORE THE SURFACE DATA.
C - D D W 5 g T gy B D T gy VD R D W T gy P O GO W W g O e BB e D S -
4000 IF( ICOORU,NE<2 ) G0 TO 380
. SURFAC(1) = TEST(7)
& SURFAC(2) = TEST(3)
SURFAC(3) = TEST(9)
SURFAC(4) = UNITS(1/»IUNITS)
SURFAC(5) = UNITS(2sIUNITS)
| oy TO 100
' c
C STORE THE SURFACE AXES DATAe
4100 SP(20791) = 2.777777777E=4/UNITS(1+ IUNITS)
! Sp(207,2) = SP(207,1)
: SP(208y1) = TEST(7)
| Sp(208y2) = TEST(8)
1 60 TO 5100
% 3
- C RLAD AND PRINT TH: SURFACE PROFILE,
C --------_-_—-—--------------—------
4200 SP(204,1) = UNITS(1»IUNITS)
SH(205,1) = UNITS(29 IUNITS)
S (20492) = UNITS(1rJUNITS)
- §p(205,2) = UNITS(29JUNITS)
. Sp(210,1) = NCARDS
i Sp(2l0,2) = TEST(Y)
1 SURFAC(4) = 0.0 ‘
PrINT 4202, SP(20591)9SP(20592)9SP(205,1)95P(20502)
‘ 4202 FORMAT( 2(12X 316HCARD RANGE=y A6y 9H DEPTH=, A6, 11X)s /)
3 KLAD 42120 (SH(Ne1)9SP(Ne2) PN=12NCARDS)
- 4212 FORMAT( 2F10,5 )

J= ( NCAKDS + 1 ) /7 2 29

e et e e
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Do 4220 L=1,J

Nk +J

IF( N,LE,NCARDS ) GO TO 4220

PKINT FMT» LoSP(L,1),SP(Ls2)

6o TO 4230 . .

PRINT FMTe LoSP(L,1),SP(Ls2)s NeSPtINIL1)ISP(N.2)

CONVERT AND ChECK THE PROFILE,
DO 4260 N=1»NCARDS

SP(Nrl) = SP(Ny1) % SP(204,1)
SP(Ne2) = SP(hy2) x SP(204,2)

l1s THE RANGE INCREASING,

IF( NEQ,1 ) GO TO 4260

iF( SP(N,L)eGT,SP(N=101) ) GO TO 4260
NCARDS = N

Gy TO 4270

CONTINUE

60 TO 100

A CARD IS INCORRECT OR OUT OF ORDER,

PRINT 4272, NCARDS

FURMAT( 10X 11HCARD NUMBER, I4» 13RHIS INCORRECT. )
6y TO 150

CUNVERT AND STORE THE BOTTOM DATA,

IrF( ICOORD,NE.2 ) GO TO 380

byTTOM(1) = TEST(7)
BOTTOM(2) = TEST(8)
puTTOM(3) = TEST(9)
BOTTOM(4) = UNITS(1,»IUNITS)
BOTTOM(S) = UNITS (29 IUNLITS)
Gy TO 100

SIORE THE BOTTOM AXES DATA,

Br(20791) = 2.777777777E=4/UNITS (19 LUNITS)
i (20792) = BP(207,1)

bp(208)1) = TEST(7)

Br(208,2) = TEST(8)

60 TO 100

ReAD AND PRINT THe 80TTOM PROFILE,

B (204,1) = UNITS(1+IUNITS)

P(205,1) = UNITS(291UNITS)

BR(204,2) = UNITS(1+,JUNITS)

BP(205,2) = UNITS(2+:JUNITS)

6P (210s1) = NCARDS

or(210,2) = TEST(S) .
ByTTOM(4) = 0.0

PHINT 4202, BP(204%91)¢BP(20502)BP(205,1),BP(205:2)
ReAD 42120 (BP(Ns1) otsP(Ne2) 'N=1eNCARDS)

J= ( NCARDS + 1 ) 7 2

Uo 5220 Lz=l,J
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N=L +y 1
IF( N,LE.NCARVS ) GO TO 5220 ;
PRINT FMTr LobBP(L,1),BP(L,2)

60 TO 5230

PicINT FMTe LobP(Lo1),BP(L,2) s NoBP(NsL) oBP(iv,2)

CONVERT AND ChHECK THE PROFILE,

Dy 5260 N=z1,NCARDS . i
BPINe1) = BP(Nyl) * #P(204,1)

BP(N»2) = BP(Ny2) % BP(204,2)

15 THE RANGE INCREASING,

IF( NEQ,1 ) GO TO 5260

IF( BP(Ny1)+GT,BP(N=1+1) ) GO TO 5260
NCARVS = N

Gy TO 4270

CONTINUE

6u TO 100

CONVERT AND STORE THE VELOCITY DATA,

IF( ICOORD,NE,5 ) GO To 380

TOLERA(L) = TEST(T)

TOLERA(2) = TEST(a) !
TOLERA(3) = TEST(9)

TOLERA(4) = UNITS(1,IUNITS)

TOLERA(5) = UNITS (2 IUNITS)

60 TO 100
STORE THE VELOCITY AXES DATA,

Ve(207,1) = 2.777777777E=4/UNITS (10 IUNITS)
VF(207,2) = VP(207s,1)

Vi (208y1) = TEST(7)

vP(208,2) = TEST(8)

6y TO 100

KcAD AND PRINT THe VELOCITY PROFILE,

VP(204,1) = UNITS(1»IUNITS)

VP(20551) = UNITS(2sIUNITS)

VP(20492) = UNITS(1»JUNITS)

vP(2U5)2) = UNITS(29JUNITS)

VFE(210s1) = NCARDS

vie(2l0y2) = TEST(S)

PRINT 6202y VP(20591)+VP(20592) VP (205,1) 2 VP (205:2)

FORMAT (2(12X 16HCARD DEPTH™r ADs 10H VELOCITY=r A6s 10X)e» /)

READ 42120 (VP(N»1) o VP(N22) =19 NCARDS)

J = ( NCARKDS + 1 (/2

Do 6220 L=1,J

N=sL+y

IF( NoLE,NCARDS ) GO TO €220

PRINT FMTe LoVP(L,1),VP(Lo»2)

Gu TO 6230 .

PINT FMTe LeVPIL,1),VP(Ls2) 0 INoVP(NIL) s VP(N,2)

31
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C CONVERT AND CHECK THE PROFILE,
6230 Ly 6260 NzlyNCARDS
VP(NeLl) = VP(N,L1) % vP(204,1)
VPINe2) = VP(Ny2) % yP(204,2)
IFC VP(N12)eBT 41655 .ANDe 1077.6GT,VP(Ns2) ) 6O TO 6240
C . E
c THE VELOCITY EXCEEDS ITS BOUNDS., f
PRINT 6232» N . )
6232 FQRMAT( 10X 28HVELOCITY PROFILE CARD WUMBER, L4,
<0H EXCEEDS ITS HOUNDS, )
00 TO 150
C
C IS THE DEPTH INCREASING,
6240 IF( N,EQ,1 ) GO TO 6260
IFC VP(NyLl)sGT,VP(N=101) ) 6O TO 6260
NCARDS = N
60 TO 4270
6200 CONTINUE
Go TO 100
C
C
c ]
¢ CONVERT AND STORE TEMPERATURE DATA. A
C - S0 SR D WS TR g TP gy T A S gy Y e o B 0V o T G A SP 4D o ™ an 00 g T En gp 3
c
c
C STORE THE THERMAL AXES DATA.
7100 TP(207y1) = 2,777777777E=4/UNITS(19 JUNITS)
TPr(207,2) = TP(207,1)
TP (207,3) = TP(207+1)
TP(208y1) = TEST (7) N
TH(208,2) = TEST (8)
Tr(208,3) = TEST (9)
60 TO 100
READ AND PRINT THE THERMAL PROFILE.,
720U Vp(204,1) = UNITS(1sIUNITS)
Vi (200,1) = UNITS (2 IUNITS)
VP (204,2) = UNITS(1,KUNITS)
VP(205,2) = UNITS (29KUNITS)
vie(210,1) = NCARDS .
Vir(210,2) = TEST(5) i
TP(204,1) = UNITS(1»IUNITS) -
1P(205,1) = UNITS(2s IUNITS) 1
TP(204,2) = UNITS(1rJUNITS) 1
112(20592) = UNITS(2»JUNITS) 4
L TP(20493) = UNITS(109)
TP(205,3) = UNITS(1+10) .
TP(210,1) = NCARDS 3
T (210¢2) = TEST(8) ’
TP(210+3) = TEST (9)
PINT 7202, TP(20%,1)»TP(20502) 92 TP(209,1) 2 TP(205+2)
7202 FURMAT (2 (6X»16HCAKD DEPTH=¢AB s LZHTEMPERATURE=,Ab ¢ 14HSALINITY
1=/1000,6X)1/)

R AD 720%

(TP(Ns21) 2 TP(N:2) P TP(Ny»3) s N=19»NCARDS) 32

7205 FURMAT (3F1045)
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C
C TEST WHICH SALINITY INPUT TO USE.,
¢
. SAL = 0,0
1 Lu 7207 1 = 1/NCARDS
| IF ( TP(1,3) ) 7208, ’ ’
| SAL = SAL + TP(1.,3)
r IF (SAL ,6T. 0,0) GO YO 7215
7207 CONTINUE
Go TO 7210
7208  PRINT 7237, 1
PRINT 7209
" 7209 FORMAT (10X936HNEGATIVE SALINITY IS NOT VALID DATA.)
Gy TO 150

7210 DO 7212 I = 1/NCARDS
TP(Iv3) = TP(210:,3)
i 7212 CUNTINUE

PINT THE TEMPERATURE PROFILE,

oC

C
7215 J = ( NCARDS + 1 )/2
DO 7220 L=1rJ
N=L +J
IF (N ,LEe NCARDS) @O TO 7220
PRINT 7229, LeTP(L21) o TP(L2)»TP(L»3)
GO TO 7226
; 7220 PRINT 7225, LeTP(L s L) o TP(Ls2) o TP(L23) sNos TP L) s TPINI2) s TP(N»3)
4 7225 FORMAT(2(6X01396X,F8.218XsF742111X0F7.2010X))
3 7220 PRINT 7227, TP(210,2)
7227 FURMAT(//7045X012HLATITUDE = +F1l0,5,6H DEGREES,//)

C
{ C CONVERT AND CHECK TEMPERATURE PROFILE
C

, 7230 DO 7260 N=1+NCARDS
IF (JUNITS .EQ, 31) GO To 7235
TP(Ne2) = (TP(N22) = 32,) x TP(204,2)
7235 IF (TP(Ny2) ¢6Te=3,0 +AND, 35,0 «GT. TP(N»2)) GO TO 7250

C
C 1HE TEMPERATURE EXCEEDS NEPTUNIAN BOUNDS.
C

. PINT 7237, N
i 7237 FURMAT(10X,31nTEMPERATURE PROFILE CARD NUMBER» I4»19HEXCEEDS ITS B

| 1OUNDS. )

) c

! C CHECK IF SALINITY IS WITHIN NEPTUNIAN BOUNDS.
c

7250 IF (SAL .GTe 0,0) GO TO 7254
K =N
IF (K ,6T« 1) GO TO 7260
AF (TP(210,3) GE, 0,0 .ANDe 43,0 «GT., TP(210¢3)) GO TO 7260
60 TO 7256
7254 IF (TP(Ny3) ¢GEe 040 <AND, 43,0 +GT, TP(210,3)) Go TO 7260

c
C THE SALINLITY EXCEEDS NEPTUNIAN BOUNDS,
C

Tebd  PRINT 7257

E PRINT 7237, N 33
: bu TO 7260
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PRINT 7257
FORMAT (10X, 40HSALINITY IS NOT WIfHIN NEPTUNIAN BUUNDS.)
CUNTINUE

CALL BT(TP)

PRINT THz HEADING

IHEAD 0

L. INES NCARDS/2 + 10 + LINES

IF (LINES LT, LIWMAX = 1) GO TO 7320

PRINT 322

LINES = NCARDS/2 + 6

Gy TO 7330

PRINT 332

PicINT 7335

FURMAT ( S1Xs17HVELOCITY PROFILE ¢/151Xrl7H m wwncnrwmana=a=) /)

PRINT THE VELOCITY PROFILE,

PRINT 6202, VP(205,1)9VP(205+2) VP (205,1) VP (20502)
Gu TO 6210

PROCESS CONGRATS,

I+ ( PRINTWLT, TEST(S) +ORe PRINTWOTL.TEST(3) ) GO To 8010
NPRINT = 1

GO TO 8020

NPRINT = 0

Fi.0(27+9,PROCES) = NPRINT + 8 * (NTAPE1L + 8xNTAPE2)

Is THERE AT LEAST ONE COMENT CARD,
IF( ICMMNT,GT,0 ) GO TO 8100

PRINT 1001, (CMMNr(J)'J-l 12)

LiNES = LINES + 1

1, ITIALIZE THE PLOTTER TAPE.

IF( NTAPE1,NE.1 ) GO TO 8200

Call PLOTS( DATA,2048/91 )

CALL PLOT(0,0r0,09IPAPER)

CALL  PLOT(54000,00=3)

Cnll  SYMBOL(0,09040,041%,CMMNT(1)990.0072)
Ccall PLOT(54090400=3)

NIAPEYL = ¢

SURT THE TARGET CGORDINATES.
Du 8260 Jzls2

N = TARGET (10100J)

IF( NoLT.2 ) GO 70 8260

L =1

1 =L + 3

Ir( TA RGET(L J)=TARGET (IrJ) ) 8250,8230,8240
TARGET (I,4J) = TARGET(NsJ)

N = N - 1

Gu TO 8250

TnRGET(N*l'\J) = TARGET (1)

THRGET (1)) = TARGET (L J)




8200

820U
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83uv
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900U
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909y
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9100

TARGET(L,J) = TARGET(N+1r,J)

I =14+ 1
IF¢ I.,LE,N ) GO TO 8220
L=L +1

IF(C L.LT,N ) GO TO 8210
VARGET(10400d) = N
CONTINUE

CALL BTPLOT(TP)

SET THE MAXIMUM REVERSAL INCREMENT,

IF ( REYMAK (2)+GT,REVMAX(1) ) 60 TO 8270

KeVMAX(3) = 0.0
Gu TO 8300
N = TARGET (1010,1)

ReVMAX(3) = (TARGET(N»1)=TARGET(1s1))/ (REVMAX(2)=REVMAX(1))

SURT THE SONAK ANGLES.
= ANGLES(1010)

1F( NoLT.1 ) GO TO 8400
Do 8305 LzloN

Lr( ABS(ANGLES(L)).GT.1,UE=# ) GO TO 8305

ANGLES(L) = 0.0

CUNTINUE

IF( NyLT.2 ) GO 71O 8400
L=1

I =L+

IF( ANGLES(L)=ANGLES(I) ) 8350083308340

ARGLES (1) = ANGLES(N)

= N=y
6o TO 8350
AGLES(N+1) = ANGLES(I)
ANGLES (1) = ANGLES(L)
ANGLES (L) = ANGLES(N+1)

I1 =1+1
IF( I.LE,N ) GO TO 8320
L=L + 3

IF( LLT,H ) 6O TO 8310
AiGLES(1010) = N
KL TURN

TLRMINATE CONGRATS,

PRINT 9602

USL Tech Memo
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FURMAT( 1M1r» 9X 2uHCONGRATS HAS BEEN COMPLETED. o /o 1H1 )

LF( NTAPEZ,EQ.0 ) GO TO 9090
EnD FILE 2
SIOP 5

READ MISCELLANEOUS DATA.

READ THE FREQUENCY,
TARGET(1008¢3) = TEST(T)

IF( (IUNITS=27)%(LUNITS=28) ) 380,9110,380

S v i
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TARGET (1u08¢1) = ATTEN(TARGET (100803))

PRINT 9112; TARGET(1008,1)

FORMAT ( 24X» L12HATTENUATION » 172+ OHUb/KYUr X FL12,9 )
LINES = LINES + 1

GO TO 100

READ THE MAXIMUM NUMBER OF REVERSALS,

REVMAX (L) TEST(7)

REVMAX(2) MAX(TEST(7)TEST(8))

REVMAX (4) = TEST(9)

TEST(8) = REVMAX(2)

IOMNITS = 18§

iF ( REVMAX(2)4LT4201,0 ) GO TO 320

PRINT 92¢2

FORMAT( 10X4S5HTHE MAXIMUM NUMBER OF REVERSALS EXCEEDS 200.0 )
6o TO 1490 ' ~
s




