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FOREWORD

This is the thirteenth report in the Data Reduction Program Documentation
series. It is dated according to the date of completion of the documentation. N
implicatio~ is made that this program will not subsequently be modified, amended,
or supere. Jed; on the contrary, the history of radar data processing is one of con-
tinuous evolution of techniques, and it is unrealistic to assume that steady -state has

been reached.

The preparation of reports in this series is under the Editorship of Charles R.

Berndtson of Lincoln, and of D. Nessman and R. French of Philco-Ford Corporation.
Inquiries, suggestions, corrections, criticisms, and requests for additional copies

should be directed to C. R. Berndt: on.

The principal contributor to this report was G. M. Sheinfeld (Philco-Ford).
Due to the intricate, evolutionary manner in which the programs came into being,
the editors regret that it is in general impossible to give due credit to all -- mathema-

ticians or radar analysts or programmers -- who contributed to the definition and

ol ok b

writing of the programs.

Alan A. Grome/stein




CONTENTS
Page
I. PURPOSE AND UTILIZATION _ 1
A. Source of Data 1
B Data Input 1
@, Description 1
D, Output 1
II. DESCRIPTION 2
A. R, Az, and EI 2
e Prior to 12 March 1971 2
2. On or After 12 March 1971 3
B. Az Offset 3
C. EI Offset 4
D) Ionospheric Refraction Corrections 4
E. R Error S)
F. S/N §)
G. Standard Deviations of R Error and Az and EI Offsets 6
I1I. OPERATION 7
A. Input 7
B. Output 8
IV. PROGRAM LIMITATIONS 9 P
Vis PROGRAMMING 10
’
A. ALTPDO 10
B. BMFEFND 10
€7 CHEAD 10

D, WHDATE 11

iv




CONTENTS (cont’d)

B REA

D2 GET and IGET

G. HMS

H. HM25

J. BZERO

Ks IONCOR

I REFC

M. ALTPLT

N. REREAD
REFERENCES

APPENDIX A - ALTPOD INPUT
APPENDIX B - ALTPOD OUTPUTS

APPENDIX C - ALTPDO PROGRAM LISTING

APPENDIX D - ALTPDO FLOW DIAGRAM

APPENDIX E - SUBROUTINE BMFND PROGRAM LISTING
APPENDIX F - SUBROUTINE CHEAD PROGRAM LISTING
APPENDIX G - SUBROUTINE CHEAD FLOV' DIAGRAM
APPENDIX H - SUBROUTINE CHEAD OUTPUT

APPENDIX ] - SUBROUTINE WHDATE PROGRAM LISTING
APPENDIX K - SUBROUTINE REA PROGRAM LISTING
APPENDIX L - SUBROUTINE REA FLOW DIAGRAM
APPENDIX M - SUBROUTINE HMS PROGRAM LISTING
APPENDIX N - SUBROUTINE HM25PROGRAM LISTING
APPENDIX O - SUBROUTINE BZERO PROGRAM LISTING
APPENDIX P - SUBROUTINE IONCOR PROGRAM LISTING
APPENDIX Q - SUBROUTINE REFC PROGRAM LISTING

15

16
17
23
25
29
30
32
36
37
38
40
45
46
47
48
49




COMMON SYMBOLS AND ABBRE VIATIONS

(The units given for certain quantities are the units commonly used for those

quantities, unless otherwise notedi. )

ADT ALCOR Data Tape
ALCOR ARPA -Lincoln C-band Observables Radar
ALTAIR ARPA Long-Range Tracking and Instrumentation Radar
Alt Altitude (km)
APS Average Pulse Shape
ARS ALTAIR Recording System
PR ALTAIR Real Time Program
A'BC Angle Track Console
Avg Average, Averaging
Az Azimuth (deg)
c Speed of Light
CADJ Adjusted Calibration Constant (db)
C -band ALCOR frequency, 5664 MHz (NB) and 5667 MH>~ (WB)
DBLT Wide Band Pulse Doublet
DCO Designations and Communications Ope rator
El Elevation (deg)
ECF End of File
GMT Greenwich Mean Time
h Hours
Hz Hertz
IF Intermediate Frequency
in Inches
IRV Inter-Range Vector
Lc Left Circular Polarization p
Isb Least Significant Bit
min Minutes
14
NB Narrow Band
NRTPOD Non-real Time Precision Orkit Determination Program
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POD
Phase
PRF
PRI

pPPs
pts

R

rad
RC
RCS
RF
RGC
RTC

SD
w

SDBLT
S/N

TAL
TGC

WBS
WTR

[s>]

Project PRESS Operation and Data Summary Report
Presented in deg

Pulse Repetition Frequency (pps)

Pulse Repetition Inzerval (s)

Pulses per second

Points

Range (km)

Range Rate (km/s)

Radians

Right Circular Polarization
Radar Cross Section (dbsm)
Radio Frequency

Receiver Gain Control
Range Track Console

Seconds
Standard Deviation of Wake Velocity

Wide Band Slaved Pulse Doublet
Signal -to-noise Ratio

Time

Time After Launch (s)
Transmitter Gain Control
Traverse Angle (deg)

ALTAIR Frequency; 415 MHz

Velocity
Dopplex Velocity

Mean Wake Velocity
ALTAIR Frequency; 155.5 MHz

Wide Band
Wide Band Slaved
Western Test Range

Total Off-axis Angle (deg)
Wavelength
Denotes Multiplication
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FLOW DIAGRAM SYMMILS

PROCESS, ANNOTATION

DECISION

TERMINATOR

CONNECTOR: where P specifies a page in the
flow dlagram, and L designates
a statement number {n the program
listing or a reference point in the
flow diagram

CONNECTOR: where X implies a continuation
of the diagram to the next page

INPUT/OUTPUT OPERATION

MAGNETIC TAPE

PUNCHED CARD

DISK

‘__j
SUBROUTINE: where NAME is the entry
call into the subroutine
®
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ALTPOD
L. PURPOSE AND UTILIZATION
A. Source of Data
ALTAlRi
B. Data Input .

ALTAIR catalog tape
@ Description

ALTPOD is designed to produce punched card metric data on hard body
or chaff targets in a format suitable for input to NRTPOD. The data are ultimately used
to obtain a target trajectory, pierce and impact points, and a j3 profile. ALTPOD is

normally run every 0.1 s.

D. Output
1. A listing of computed quantities.
2 Plots vs GMT total s of R error, and Az and El offsets.

Superimposed on these plots are estimates of the standard deviation of R error and
Az and El offsets based on the S/N ratio.
3. Cards, punched in a format suitable for input to NRTPOD,

contcining R, Az, and El corrected for biases, tropospheric refraction, ionospheric

refraction (optional), and angle offsets (optional).




i. _PESCRIPTION

‘ALTP()D produces punched metric data for input to Lﬂﬁ?@éﬁor both exo-
atmospheric and re-entry trajectory determination. ALTPOD automatically corrects
the data for known biases and tropospheric refraction. Optional corrections for
off-axis position and ionospheric refraction are available. lonéspheric refraction
corrections should t= applied when the target is in or above the ionosphere. Off-axis
corlec.l;lons should be ln%dem w’l‘lizgethpe angular rates are suff1c1ent E,.O» ﬁse va% }‘Snna

to lag. R glror, , and Lhe standard dev1at10ns otj}?{} error and Az and Ed offsets

are listed to help cvaluatem results.

The computaticrns performed by AL D depend on the ARTP version used at
Kwajalein.# Since 12 March 1971, R, Az, and Elare corrected for known biases
prior to recording on the catalog tape. Before 12 March 1974, R, Az, and El were

corrected for biases by the ALTPOD program.

A. R, Az, and El

R, Az, and El are corrected for known biases and tropospheric

refraction as follows:

14 Prior to 12 March 1971
R = [IR (85) + -IR (86) + e @3)] = AR +4AR;

where
IR (85) ¥ IR (86) is the unambiguous range found in FMRDRM,
Items 85 and 86
lii (3) is range bias found in Calibration Record FMRR11,
Item 3
AR is tropospheric refraction correction

ARi is ionospheric refraction correction (optional)

#Fouqd in FMHDRD, ltems 10 and 11.




where

Azt = IR (13) + IC (3) + Az offset {optional)

(t-25 ms)
where

Azr = Az 4t time t

IR (4.3)(t_25 ) is Az encoder angle found in FMRDRM, Item 13
at time 't -2b m's

IC (3) is Az bias found in Calibration Record FMAACC, Item 3

EIt = IR (14) - AE + AEi + EI offset (optional)

(t-25 ms) 4 IC (o
where

EIt = El at time t

is E i di ) 14
IR (14)(t-25 k) s EI encoder angle found in FMRDRM, Item

at time t -25 ms

IC (5) is EI bies found in FMAACC, Item 5

AE is tropospheric refraction correction

AEi is ionospheric refraction correction (optional)

20 On or After 12 March 1971

R = [IR (85) + IR (86)] - AR+ ARi (optional)
Az = IR (13) + Az offset (optional)
El = IR (14) - AE + AEi (optional) + EI offset (optional)

Az Offset

S A ol e L 1 1

e
VHF LC sum (V) ATr slope * os Bl i

Az offset (deg) =

VHF Tr error is found in FMRDRM, Item 19, if ALTAIR is in the
point target tracking mode anﬂ in FMRDRM, Item 99, if ALTAIR
is in the chaff tracking mode.

#The mode is found in FMRDRM, Item 107.




VHF LC sum is found in FMRDRM, Item 23, if ALTAIR is in point
target tracking mode and in FMRDRM, Item 104, if ALTAIR is in
chaff tracking mode.

ATr slope is 1.und in Calibration Record FMRRO05, Item 2, if
ALTAIR is in point target tracking mode and in Calibration Record
FMRS5CH, Items 2-6, if ALTAIR is in chaff tracking mode.

XK is a conversion factor from mrad to deg

C. El Offset

VHF El error (V) Pl 1 . XK
VHF LC sum (V) AEl slope }

EI offset (deg) =

where

VHF El error is found in FMRDRM, Item 20, if ALTAIR is in point
target tracking mode and in FMRDRM, Item 100, if ALTAIR is in
chaff tracking mode.

AFE] slope is found in FMRROS5, Item 4, if ALTAIR is in point targec
tracking mode and in FMRSCH, Items 12-16, if ALTAIR is in chaff

tracking mode.

D. Ionospheric Refraction Corrections
1. AR,
i
AP, = -1.166 &
i (RV RU)
where
RV is range from VHF range tracker
RU is range from UHF range tracker
2 AEi
R -
ey Vv RU 1+ B :
AEi—LotEI* R * o % Z
where y

B= R/l‘e sin El
where

re is radius of the earth

#CaIIed RIOC and ELCIO in listing.

T o ¥ s




1+Alt (21 +Alt)

C = P € LB
2
(re sin El)

where

Altp is altitude of peak electron density

2
Z:i-l—Bo'/(i-i—Bp,p)* e-A/“/g- [1+erf (A)l

2
0=0h/R sin El [1+BpLp (cos El)']

where

o is width of the ionosphere

=(C-1)/B
e ( )
A=({1 - o
( Hp)/
9 b S 2
erf is an error function: = f e K du
ﬁr_ o
where
x = A

E. R Error

YHF R error {V) « B

VHF LC sum (V) M * K

R error (m) =

where

VHF R error is found in FMRDRM, Item 18, if ALTAIR is in the
point target tracking mode and in FMRDRM, Item 98, if ALTAIR
is in the chaff tracking mode.

VHF LC sum is found in FMRDRM, Item 23, if ALTAIR is in point
target tracking mode and in FMRDRM, Item 104, if ALTAIR is in
chaff tracking mode.

BM is the range channel slope (yd/V/V). For point target track mode,

BM is found in Calibration Record FMRRO6 as a function of track reference and waveform.

VHF waveform is determined by combining FMRDRM, Items 3 and 28. Track reference

<
i




(centroid, leading edge, or trailing edge) is found in FMRDRM, Item 61. For chaff
target track mode, BM is found in Calibration Record FMRCHF as a functior of
tracking gate width (found in FMRDRM, ltemn 107). K converts yd to m.

F. S/N

S/N (db) = TGC + 2.2 - 10 « (sensitivity bit)
where

TGC is VHF TGC attenuation, found in FMRDRM, Item 26. The
sensitivity bit is found in FMRDRM, Item 51.

(G35 §§andard Deviations of R Error and Az and El Offsets

The standard deviations (o) of R error and Az and El offsets are

computed:

(deg) = L : * 7

o
Az offset \/-S_/—I\E cos El

40
oEl offset (deg) :/gm £

21.75
()=

GR error \/S—/F

where

7 is a conversion factor from mrad to deg




A g

1. OPERATION

A.

Input

Start and stop times (GMT)
Sensor identification

Date of test

Sampling interval (ms)

Options for adding off-axis and ionospheric refraction corrections

A sample input is given in Appendix A.

CARD 1 [(A3, 1X, 312, 2 (10X, 312, 1XI3), iX14, 2 (4X11)]

1- 3 RADAR Sensor identification
5- 6 IYEAR Last two digits of year
7- 8 IMON Month } Date of test
9-10 IDAY Day
21-22 IHR (h) 5
23-24 IMN (min)
9526 ISC s) b Start time (GMT)
28-30 ISTI—I# (ms) 4
41-42  IEHR (h) ]
43-44 IEMN (min) 3 Stop time (GMT)
45-46 IESC (s)
48-50 IETH# (ms) ,
52-55 ) ITV# Sampling interval (ms)
60 T@FF Angle offset option: 1 = add offsets; 0 = do not add offsets
65 IONC Ionospheric refraction correction option; 1 = add offsets;

0 = do not add offsets

#Must be multiple of 25 ms.




CARD 2
(Col.)

1-72 LABEL 72 character label for plots
B. Output

LISTING
GMT h, min, and s
R and El ionospheric corrections (optional)
Ry AE, and Bl
R enFor (g
Az and El offsets (deg)
S/N (db)

Standard deviations of R error and Az and El offsets

PLOTS

R error and standard deviation of R error vs GMT total s
Az offset and standard deviation of Az oifset vs GMT total s

El offset and standard deviation of El offset vs GMT total s

PUNCHED CARDS

Sensor identification (A3)
Year (3X12)
Morith (12)
Day (12)

h (12)
min (12)

s (12)
Fraction of second (I5)

Az (F9.3)
El (F12. 3)
R (F16.6,

Sample outputs are given in Appendix B.

8




IV. PROGRAM LIMITATIONS

ITV = 9999

Do not add angle offsets unless an examination of ALTC EP2 shows they are

well behaved and there is a sufficient S/N.

Do not add ionospheric refraction corrections unless target is in range track

at VHF and UHF (see ALTCEP listing).




V. PROGRAMMING
A. ALTPDO (see Appencices C and D.)

ALTPDO is the control section of ALTPOD. ALTPDO reads the input
cards, and prints and punches the data. ALTPDO calls CHEAD, BMFND, REA,
WHDATE, and the plotting routines. ALTPDO also calls WHICHYV, a 360-system subroutinc

indicating whether a job is being run under the time -sharing (CMS) or Batch (OS) systems.

B. BMFND (see Appendix E.)
Subroutine BMFND contains a table of constants used in computing
range error. The call statement is BMFND.

STORED IN COMMON

BM Range channel slope (yd/V/V)

€ CHEAD (see Appendices F and G.)

CHEAD is used to process calibration and format records which are
recorded before the data records on the ALTAIR transcription tape. CHEAD lists
format and calibration records named in the common statement. These are stored

and unpacked for later use by the main processing program. A sample CHEAD output
is given in Appendix H.
The minimum size needed for the item array may be calculated by

the following enuation:

Item size = 6 * (Total number of items stored) + (6 = 130)

Calling Sequence: Call CHEAD (%) .

* = A return point specified by a statement number
in the calling program. Used for aborting job
by main program if wrong tape is mounted.

CHEAD calls the following subroutines:

BREADS (entries BREADS and BREAD); HDRR (entries HDRR

and NAMET); and FORM.3

10




D. WHDATE (see Appendix J.)

Subroutine WHDATE determines whether the ARTP version was on or

after 12 March 1971. The call statement is WHDATE (IDARR (9), IDARR (10), NEW).

INPUT
IDARR (9) Dav and first two letters of month i
IDARR (10) Third letter of month and last two

numbers of year

OUTPUT
NEW Date of Tape: 1 =On or after 12 March 1971
2 = Prior to 12 March 1971
E. REA (see Appendices K and L.)

Subroutine REA reads and computes data from the catalog tape.
REA calls GET and IGET, HMS, HM25, BZERO, IONCOR, and REFC. The call
statement is REA (DTIME, ICC, IONC).

INPUT
DTIME Time of record to be processed
IONC Ionospheric refraction correction option

INPUT AND OUTPUT

IEGE No. of records processed

STORED IN COMMON

. GMT Total GMT seconds
RNG2 R
R Not used
E El
! Az
DF Range tropospheric refraction correction
| 11




F18 Range error (m)
F19 Az offset (deg)
F20 El offset (deg)
N23 VHF LC Sum (V)
SNDB S/N (db)
DTHETA Standard deviation of Az and El offsets '
DRANG Standard deviation of Range error (m)
1Ko GET and IGET

GET and IGET are entries to subroutine GETS.3

These routines will locate any data item, unpack it, and interpret it
according to the information in the format table. They will return the item as a

binary integer (in the case of IGET) or as a floating point number (in tiie case of GET).

GET (or IGET) requires three arguments:
GET (Format, Base, Item)

Format Relevant format table address
Base Base address of data block desired
Item Specific item number

G. HMS (see Appendix M.)

Subroutine HMS unpacks the time words found in FMRDRM, Items

1 and 2, and converts them into h, min, s, and ms. The call statement is HMS (IW1,

W32, IH, I, ‘1SHETTY. :
INPUT
Iw1 FMRDRM, Item 1
L1W2 FMRDRM, Item 2
2




OUTPUT

IH Hours

IM Minutes

IS Seconds

IT Decimal fractions of seconds

H. HM25 (see Appendix N.)

Subroutine HM25 computes the TGC attenuation found in FML JRM,
Item 25. The call statement is HM25 (LALL, IHMCH).

INPUT
LALL FMRDRM, Item 25
OUTPUT
IHMCH TGC attenuation (db)
I BZERO (see Appendix O.)

Subroutine BZERO is necessary if a floating point item is scaled B0
in a format or calibration table description. BZERO is called after the item has been
extracted by subroutine GETS. g BZERO normalizes the data item and puts the decimal

point in its proper position. The call statement is BZERO (yy).

INPUT AND OUTPUT

vy Item to be processed
g IONCOR (see Appendix P.)

Subroutine IONCOR computes elevation angle corrections (deg) to
compensate for ionuspheric refraction. The call statement is IONCOR (ALTP,

SIGMAH, RANGE, ELEV, DELTAR, DELTAE).

13




INPUT
ALTP Alt of peek electron density
SIGMAH Width (km) of the ionosphere
RANGE R for each requested time
ELEV El for each requested time
DELTAR VHF - UHF range difference,
found in FMRDRM, Item 75
OUTPUT
DELTAE El correction

Le REFC (see Appendix Q.)

The tropospheric refraction correctior subroutine, REFC, is based
on trovospheric refraction tables in PPP—36.4 A modified version of this subroutine
is now in use.

The call statement is REFC (E, R, DEE, DRR)

E Uncorrected El (must be between 0° and 90°)

R Uncorrected R (ft) ‘

DEE  El tropospheric correction

DRR R tropospheric correction (ft)

The corrected values to be computed after exiting from REFC are:

El = E -DEE
R(ft) = R -DRR
M., TR -

ALTPLT is the plotting routine.
N. REREAD

REREAD is a plotting system subroutine.

14
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APPENDIX A
ALTPOD INPUT

ALT T1INS3T034432, 000034437000 1400 0 1 4000 150,10

CARD 1
00 ﬂUU 000 pococo pooood 00 0000 00000000000 0 0000000 0 00000“0000000““”
- U2 U3 165 T T 17 19 3020 22 2024 26 2527 8 26 3031 12 9334 15 35 17 38 39 40 41 42 43 44 45 4G 47 46 4950 51 52 51 54 55 56 57 53 19 60 v G2 BB 3 6L BT UL IO 1 127247

‘lll Illllllllllllll‘lllllllll RN R R AR R RN R R R R R AR AR AR RN RRRARRREY
QAL T 9099290927920222222222022222222222222222222222212102 2222222222222
139333 33 3 3333 33 3 3533333333333333333333 33 333333333 3333333333333
PRA444440808 Q4400408 H44044444400040044404088044 BA4A44400484444800880000add0d
66565565 E55E60556565556555555565555555555855558535553 £ 5555655 5565555555500k
bLAECEES BUFUBEF8868668888865658B8665886BBBDGbGBBBBBBEGBGBEB88888888666?6“6&E“G”
TR 7000 10710 L2l ikl PIIIIIIIIIIIII nI It
8581 R0 06ERgY BBBOBASAE BBRORRR086880860888R8888080 GBBB0808G §oag8aRagerralat
§ §2 "“'"q“““°“‘SWSBQHSQ99990“999993JSQQSSBQ°999999°QQQS°“9q9""’

15 12537702955 31 3233 54 35,38 37 33 53 4D A1 47 A0 4445 5 4T A3 4350 B S5 5578880061 ue BIEARS L VT EL s
Rk

4.T=0D FLOTS FOP P& BY SHEINFELD

CARD 2
000000 000000000 O 000000030000000000JJOOOOO0000000000000000000000000000000
1 678 910111293 14151617 18192021 222324252621 28 2936 313233343536 3738394040 4424 454647 748495051 5253 5455 56 57 58 59 60 61 62 6364 6566 67 68 I 701 [ RERERARIAEN BH""
(NRRRRRRRRRERRRE lllllllllllllllllllllII|II]IIIIIlllllllllllllllllllllllll
DR MR 1 D D LRl 22222222222222222222222222222222222222222222222222222222
1 1198503 1SS RS A 3333333333333333l33333333333333333333333333333333
F4044 14444044445444400444844444 444444444444444444444A44A44444444444444444444444
5556555555455 575555855 525,% 555555555555555555"555555555555555555555555555555
6666 6506 566 E666666666666 68868888688888B688888886868888688888688866868656SBJ
TR ST s T RTR AT 7777777777777777777777777777777?777777777777777777777777777777
640008 B68880R8088688 B8 BBB“BB“BBBBBBBBBBBBBBBBBBOHBBBBBBBBB"BBBBBBGBSH88885833

§069969099939¢6¢8 7856953289 99990QQSSS90QQSSHSSQSQSQQSSQSQQGQSSSCQSQQQQQS“O-'3'"Q
L 2g s 386 RIS R 267 gy 1720 94 20 30 2137 24 56 36 30 48 31 40 ) 62 43 25 45 45 47 4B 43 SDS1 5. 5264 15 56 67 3 SIEL6Y 67 EAG4GLEE ST REAITI 0 " 0

0
1

_——
_——-

0
8
|

16




%Z0°0 6170 0z0°0 [ARAY 100 SZ0°0 net - €06°019 £€8.°95§ 8SL°5¢ ne0° o 6€¢°0 006°9¢ tn ¢
900 6170 02070 [N 12070 SZ0°0 SL°1I- 0€S°SI9 98/1°9§ 6¢L°S¢ LR/ A L5270 008°9¢ nn ¢
%Z0°0 6170 0Z0°0 2°7¢ 0°0 64%0° L1°1- S 919 98L°9S 9 ZJ/FASte 560°0 ineto 00L°9¢ nt ¢
0o 6170 0200 A4 0°0 00 8L°1- I8L°919 88L°95S 807 °5¢ ne0"0 8¢¢°0 009°9¢ nwn ¢
%00 61°0 6z 0 l°z¢ 6°0 SZ0°0 8.°1- w0Nn°LI9 88L°95 169°5¢ h¢0"o eneto 005°9¢ nn ¢
%2070 61°0 nig"o t°2¢ 120°0 (V] 62°2- 0¢0°819 16L°95S SL9° 5S¢ ne0 0 AR 9] 00th°9¢ th ¢
wzZ0°0 61°0 gzoo [ANA o°e [V} SR S59°819 96,795 8597 s¢ %e0°0 L Ea] 00¢°9¢ tn ¢
"20°0 6170 gzo- 0 1°2¢ 0°0 00 69°1- 08Z2°619 164799 6£9°5¢ he0’0 wheto 002°9¢ 4n ¢
%Z0°0 61°0 0200 2°2¢ 6°0 [V} ST SAT= L06°619 16795 929°S¢ n¢€0°0 Ihe°0 00T°9¢ an ¢
%20°0 | 61I°0 02" 0 i7z¢ 0°0 Si0o 8¢°¢C- 0€5°029 L6L°8S 909°s¢ S¢0°0 ShE°0 0 °9¢ n% ¢
%Z0°0 61°0 020" 0 [ANA1 120°0- 0°0 Sl hST° 129 {61795 {657 5¢ S¢0°0 8he°C 006°S¢ nn ¢
nZo°0 31°0 02070 2°2¢ 44 ] 0°0 1574 1558 1847129 L6L° 99 SHSISIE s¢0°o 8heto 008°S¢ tn ¢
he0 0 61°0 020" 0 4 oS 220°0- 0°0 28 \= L0n"22Z9 66L°95 659°9¢ S¢0°0 Lng-o 00L°9¢ w4 ¢
0o 61°0 0z0°0 A 2z0°0 (V] B 620°¢29 208°9S 0ns°sg S¢0°0 0s¢°0 009°9¢ tn ¢
, %20°0 61°0 [\rA ] [ANAY 0°¢ §206°0- 8L°1- 969°¢2Z9 208795 926°5¢ S¢0°0 0s€°0 005°S¢ tn ¢
nzete 61°C 0zg-°c i°2¢ “H0°0 SZ0°0- L1°1- 182°129 5082799 605°S¢ S¢0°0 I3¢°0 00" SE tn ¢
%20°0. 61°0 06200 1°2¢ (24 A 6°0 18°1- S06°%Z9 S08°9S 964" 9¢€ S€0°0 15¢°0 00g°5¢ tn ¢
%2070 61°0 6zZQ°0 2°¢ (V] 0°0 n° - 1€5°629 808°9¢ 1847 9¢ S€0°0 2s¢€°0 00Z°S¢ 4 ¢
%i0°0 61°0 6z0°0 1°2¢ (24 ] 90" 0 i8°1- f#ST1°929 808°95 9" S¢ S€0°0 8s8¢°0 00T°S¢ 4 ¢
wZ0°0 67°0C 020" 0 PaNAY ¢i0°0 0°0 1505 Wl 6 6LL°929 208795 L Y Se0°o 95¢°0 0 °S¢ nn ¢
%Z0°0 6170 0Z0°0 [ANAY 0°0 0°0 0°0 904°£29 0I8°99 287 S¢ S¢0°0 £5¢€°0 006°8¢ nn ¢
hZ0°0 S1°0 0z0°0 1°7¢ €Z0°0 0°0 GBHATE= 0¢0°829 €18°39 SIn°s¢ S¢0°0 9s¢°0 008°ng tn ¢
72070 6170 x4 ] [ANA1 6°0 si0°o A R A 9597879 SI8°99 66€°S¢ S€0°0 LSE° 0 00L°ng 4 ¢
BiJ0 617N 0za" ¢ i°z¢ 0°0 Si0°0 N - 8L7°629 91899 i82°5¢ S¢0°0 Lse°0 009°tg 44 ¢
%2070 BT ¢ 0Z0°0 l°2¢ nh0t0 TS50 0~ 0°¢c 906°629 618795 €9¢°9¢ 8¢0°0 85¢°0 00S° 8¢ 4 ¢
w00 61°C 0z0°0 [ANAY 0°0 2S0°3- 60°¢- 625°0¢€9 618799 LR 1Y S¢€0°0 LSE°0 00n he fn ¢
%7070 61°0 0z 0 i°2¢ 200 S0°0 ) #1) €ST°1¢€9 128795 LT¢°5¢ 9¢0°0 £9¢°0 00€°0¢ 1y ¢
hz0°0 61°0 6zZ0°0 27¢ 6°0 0°0 B §= 6LL°T¢9 828799 80¢°s¢ 9¢0°0 Esge°0 002°hg tn ¢
XA ] 6170 0z0°0 i72¢ (V] 0:"0 68°1- n0h"2¢9 L28°95 n67°9¢ S5¢0°0 19¢°0 00T°he t% ¢
%070 61°0 6zZ0° 0 i°t¢ '] (V] 8970 620°¢¢9 L28°9S £87°6¢ 9¢0°0 €9¢°0 0 "n¢ 4 ¢
wZ0°0 61°0 06" 0 1°2¢ €200 0°0 68°1- £69°¢¢9 L28°95 %97° 8¢ 8¢0°0 %9¢°0 006°¢¢ tn ¢
%2070 61°0 0z0°0 l7z¢ 2070 sZ0 0 8L°1- LLT " ng9 0€8°95 062" S¢ 8¢0°0 9%8¢°0 008°¢¢ nh ¢
ni0°0 61°0 0z0° 0 1°2¢ 2200 0°0 (V1] 106" %¢9 0¢8°99 1¢2°5¢ 9¢0° 0 %9¢€°0 00L°¢¢ tn ¢
%2070 61°0 gzQ°o [ARA1 Hh0°0 st0 0~ 0°0 8257 5¢9° £€8°99 LTIZ"S¢ 9¢0°0 89¢°0 0097¢¢ nh ¢
hz0°0 61°0 6zo0"0 [ANA1 (V] 250°0- 9z°1- ZS1°9¢9 5¢8°9¢9 L6T1°5¢ 9¢0°0 89¢°0 00S°¢¢ tn ¢
%20°0 61°0 00" 0 l°¢ €207 0- 60 68°1- 8LL°9¢9 8¢8°99 n81°s¢ 9¢0°0 89¢°0 00fh ¢e nn ¢
nz0°0 6T1°0 6z0°0 (A4S €20°0 00 hZ°I- ‘gn°Le9 8¢8°99 €LT7S¢ 9¢0°0 68¢°0 00¢° %€ hh ¢
"0 0 6170 020" 0 2°2¢ €20°0 0°0 Lh°z- 320°8¢€9 ing-9g ASIEAG 9¢0°0 0L 0 00Z°¢¢ nn ¢
%Z0°0 61°¢0 0Z0°0 i°Z¢ 8n0°0 L30°0- L6°1- 259°8¢9 IH89'S 6¢1°S¢ 9¢0°0 0Lg°0 00T ¢¢ nf ¢
nig°o 61°0C 0z0° 0 272¢ [} 9070 68°1- 9L7°6¢€9 I88°36 021°5¢ 8¢0°0 0Lg°0 0~ REc NG
we0"o 61°0C gz0°0 i°z¢ A4 ] ST0°0 A NN A 006°6¢9 £18°9¢9 S0T°5¢ L0 "0 4759 ] 006°2¢ 1% ¢
%20°0 61°0 020°0 °2¢ 2200 Js0°0- 8L°1- 9757049 9n8°99 S60°S¢ L€0"0 L0 008°2¢ 40 ¢
7070 61°0 000 i°Z¢ 6°0 0°0 98 “|I= IST 149 648°9S 9407 S¢ L§0°0 SIS0 00L°2¢ nh ¢
%Z0°0 61°0 0Z0°0 172¢ €¢0°0 0-50 LS°Z- 9LL7T%9 618°95 {90 9¢ L€0°0 (/5] (WRYC) S s 1 I (5
%2070 61°0C 0Z0°0 1°2¢ 0i%40 0°a 0°¢0 66£°Z19 64%8°9¢ SH0°S¢ LE0" 0 Slg°0 00S°Z¢ tn ¢
"e0°0 61°0 0zZo°0 t°2¢ 0°0 920°0 ST €- €20° 19 6n8°9¢ 1€0°S¢ L€0°0 LLe"o 00h°2¢ nn ¢
%20°0 6170 6z0°0 2°2¢ €I6°0 6°0 68°1- 8"9°¢ay 158795 810°9¢ Lg0"0 LLsE° o 00¢°2¢ nn ¢
%2070 61°0 020" 0 2°2¢ 0°d 0°0 1e"1- LTty 258°9¢9 100°s¢ /s (0] I8¢°0 002°2¢ 44 ¢
200 61°0 0zZ0°g [ANAY 0°0 0°0 8i"Mc 006 119 168799 S86°4¢ Lgc-o LLE" O 00T°2¢ 44 ¢
82070 61°0C 0z0°0 2°z¢ 200 sZ0°0 8 I- 0Z¢ sns 258799 nib ng Lg0°0 e8¢0 0 "Z¢ nn ¢
ZY¥ as 3ONVY 0SS 13 aS 8ANS 13 130 zZv 138 vy 13g NVY gWvNn WizZv A313 0i373 J01y J3S W H

TLNNPLT 31VQ 34V1

00°00Z = HiGIM 00°0sh = Nv3d
S3A NO11J3¥4Q2 J1¥3HdSONGCH

ON (30Qv S13Sd4d40

SHLONVSNOHL 00T 30 TVAY3ILNI

0 Leianige = d01S

0 "zg:hhig = 1¥V1S

3dV1i M3IN

SLNALNO AOdL1V
4 XIANTdd Y




e T =
> +

L

‘W] HOHH3

FONYH

13470

TIME(SEC)

18

s

R T g




13550

135310

TIME(SEC)

1 'ﬁﬂ'ﬁ 1

B,

[ IR |

=
[ =
éjr?l

T
gz 0
1303135440 ZV

s =

(




o
\n
\n
™

Z*0- OE *0-
0°S " (9301135440 13

L= ]
ey
=

TIME(SEC)

20




SLT 0 TL0SET 34432, B 55,352 24,973 245, 20447

00 0 000 00000000000000 0000000009000000000000000000000000 000000000000000000009
¢ PSR T B S IS I8 20 2 20237 25 2 T A0 S 0 58 Z33ITH LR 3T 30 D940 LY 22 AR A4 454547 434050 30 52 T1 54 95 55 5; 3Y3 B0 62636456667 ROBITTTE T2 TITNSTIRII Y 0
R R R R R R R R R AR RN R RN RN RN R R R R R RN R R R R R R R R R AR R AR R R R RN AR
L2T2272220 222222 222222222222222 22222222202222200222022 2122222002222222202°20° 0
33333333333 333 33333333333 333333333 3 33 333333333 32333 3333333333333323133
SLOLENINGA40d Q00 A 04800 gra0aa0tadqaaat Qaaabbaans LEAEL  J80048848 14400400 "
S5 REE ST E555555555555 555 L6550 555558 550500085 § £Erri685555565n5thtes:
Bovelih 8t ESEE0E6G06566666(86 66C6EE66666666CE656666 6L 666656REEE6LECETR: pRELEns
GO I I I I T I I I 07 T I I I I 1 10110
PICREGEOTELUOEO00 868000800088 960R900608 DREOBEGOREUN ORGSR RELO0PogaAR N

S 0EG0taLe09975095995008609500090099 999%99985820929399999080685049654 "0
L L ik R Sl e b B A NG R M AR ¥4 LT

ST T NG 4 B e b i

o

.
e i 0T 5 R 6% BR A vy W

Cepy avedlable 1o DDC does not
Pemit fully Jegible reproduction

T e s




APPENDIX C
ALTPDO PROGRAM LISTING

C INPUT PARAMETERS (ALL ARE INTEGERS EXCEPT SENSUR WHICH IS ALPHA)
C (AND PEAK AND WIDTH WHICH ARE REAL FUORMAT F6,2)
C COLUMNS PAPAMETER
C 1- 3 SENSCR
( 5-10 YEAR, MONTH, DAY OF FLIGHT

11-16 START HCUR, MINUTE, SCCCND

L7 .

C 18-20 START THOUSANDTHS UF A SECCND
C 21-26 STCP HOUR, MINUTE, SECOND
C 21 N
C 28-30 STMNP THUUSANDYHS OF A SECOND
¢ 32~-135 INTERVAL IN THOUSANDTHS OF A SECOND
G 40 1=ACD OFFSETS, O0=NO OFFSETS ADDED
C 45 1=USE [ONSPHERIC CORRECTION ON THE RANGE, ©=NOT USED
C 50-55 PEAK ALTITUDE FCR [ONGSPHERIC CCRRECTION FGRMAT F6,.2
C 60-65 WIPTH OF ICNCSPRERE FORMAT Fé6.2
C 70 0=U'SE TAPE DATE, L=NEW TAPE, 2=0GLL TAPE
L NUTEO IF NO IONUSPHERIC CORRECTION PEAK AND WICTH MAY BE C.0y
G Ir TONUSPHERIC CORRECTION AND PEAK ANC WIDTH NCT SPECIFIED,
© NOMINAL VALUES OF PEAK= 340.0, AND WIDTH = 150.0 ARE USED
C CARD 2 IS LABEL TINFORMATION (72 ALPHAMERIC LIMIT FOR PLOTS) CS ONLY
G THIS CARD MUST BE HERE AND NOT BLANK FCR PLOTS
©

REAL #* 8 START,STUPRNG2DTIME yDINT XX GMT yOXT,G3,R3,A3,E3
INTEGER®2 [TLM
CDMMDN/BEAD/LNylFLG,IADDyFMRDlDyFMCATF.FMCSAD.FMCMDB,FNCY!B,FMC!DB
LyFMCTDGy FMRDRO, FMRDRM FMRDRT y FMGLOT ¢ FMRROS y FMAXSP , FMELIAS y FFRSC 1
2y FMRCHFy FMAACC» FMRRLLyNAME(19) ,NI(18) . IX(18), ITEM(8000)

COMMON /DRMDTA/GMT ,RNG2,R,EA,DF ,F18,F19,F2C,N23

COMMOUN /SDATA/SNDB,DVHETA,DRANS

COMMON /IOCORS/RCIQ,ELCIC,ALT! ,SIGH

COMMON /KTAPE/NEW

COMMON /TITLE/ ICARR(1C)

COMMCN /P4060/1 EGL 18)

DIMENSION G3(2),R3(2),A302),E3(2),NOFF(2),NTPE(2)

DIMENSION GP(7N0),F18P(T7C0O),FLIP(T700),F20P(700),SDR(T0C),SCA(TO0},
H SDCE(T00)

DATA NCGFF/'NC ', 'YES */

DATA NTPE/'NEW ','0LD '/

DATA ICMS/'CMS '/

DATA [BL/? 2/

INPUT = 5

IOUTPT = 6

NO8 = 1 -
NO7 = 1

DU 7744 | = 1,18

LEG(I) = IBL

7744 CCNTINUE .

CALL WHRICHV(ID)

TFCIDNELICMS) GO TO 10000

PRINT 9951

9951 FORMAT(*' FILE ®,1=YES ELSE 0, FILE T91=YES, ELSE 0',/,

1 ' ENTER TAPFr DATE IN THE FUKRM OF DDMMMYY?)
READ(5,996N08,NUT, IDARR(9), [DARR( 10)

i)




996 FORMAT (211,4/4244)

INPUT = 2
ICUTPT = 8
10000 I1PP = @
SNOB = 0.0
OTHETA = 0.0
DRANG = 0.0
RCIO = 0.0
ELCIO = 0.0
IPLKEY = @
IPg = 0
LI = 0 [
IPLOT = O
[FOID.NELICMS) CALL REREAQ(SS)
CALL BMFND
IOR8 = 0
ICC = 0
CALL CHEAD

REAC(INPUT, 991 )RADAR, IYEAR, IMON, IDAY, KR, IMN,ISC,ISTH,
1 [TEHRy TEMNy IFSCo IETHy I TV, IOFFy IONCyALTP,SIGH,MYTAPE
991} FORMAT (A3, IX3A%,2(312,1213)41X14,2(4XI1),2(4XF6.2) 44X11)
IF(ID.EQ.ICMS) GO TO 995
MPLOT = O
REAQO(INPUT,992,END=995)LEG
992 FORMAT (18A4)
00 993 [ = 1,}1r
[F(LEG(I).NELIRL) GO TO 994
393 CCNTINUE
GO TOU 995
94 MPLCT = }
993 [1CO0 = [STH/1Q0
IMIOO = 110D * 100
IREST = ISTH - IM10D
IF(IREST.GE.1.ANO.IREST.LEL24) ISTH = O
[F(IREST.GE.26 .ANDLIREST.LEL49)ISTH = 25
[F(IREST.GE.S5] «ANO. (RESTLLELT4)ISTH = SD
[F(IREST.GE.T6.ANOLIREST.LEL99)ISTH = TS
IF(ALTP.LE.O.DIALTP = 34D.0
IF(SIGH.LE.D.OISIGH = 150.0
NEW = MYTAPE
[F(MYTAPE.EQ.C) CALL WHOATE{IOARR(9),ICARR(10),NEW)
xXx = [TV
OINT = XX * [.00-03
XX = [STH
START = [HR*3600+IMN*60+ISC+xXX*1.00-03
STOP = [EHR*3600+41EMN*60+1ESC+FLOAT(IETH) *,C01
STOP = STOP ¢+ 2,5D-02
PRINT 304,NTPEINEW)
304 FORMAT (' *A4,'TAPE")
WRITE(64303) IH2y [N, ISCoyITTH,IEHR, TEMN,1ESC,1ETH,
I ITV,NOFF (I0FE+1) 4NOFF(' ONC#1)yALTP,SIGH, IOARR(9), I0ARR(10)
303 FORMAT(* START ='2(12,°0%)40124°%13,/,4' STOP = Y2(12+7'C*)y124.",
1 [34/4° INTERPVAL OF *14,' THOUSANDTHS',/,
2 * OFFSETS ANOEO 'A4,/,' IDNOSPHERIC CORRECTION '"A4,/,
) ' PEAK = 'F6.2,° WIDTH = 'F6.24/4+' TAPE QATE '2A4)
OT IME = START

ICC = 1
22 FORMAT('I B M SEC RIOC ELCIC ELCV 'y
1 YAZIM UNAMB RAN ', 3X'0EL RA OEL AZ OEL EL ¢

2 'SNCB SL FL SO RANGE SD AzZ'/)
100 CCNTINUE
OXT = DVIMF
101 CCNTINUE
CALL REA(OQOTIME,ICC,IONC)
[F(NXT.LE.D.O) DXT = QABS(OTIME)
LI = LI ¢ 1}

G3(LI) = GMT
F3(LI) = RNG2
A3(LI) = A

23




886

1300

534

2

1071

5665

200

E3(LIY = E

OTIMFE = OTIME + 2.50-02
IF(LI.EQ.2) GO TC 886
GO 10 101

GMT = G3(1)

RNG2 = R3(1)

A = A3(NENW)

E = E3(NEW}

Ll = 0

IF(ITV.GE.50) GO 10 7300
L = 1

G3(1) = G3(2)

R3(1) = R3(2)

A3(1) = A3(2)

E3(1) = E3(2)

IFIGMT.GT.STCPY GO TO 200

DTIME = DXT

IAFH = GMT/3.6D+03

IAMIN=(GMT - [AKH*3.60+03)/6.00+01

XX = GMT - [AHK * 3,60+03-1AMIN*6,00+01

IASEC = XX

IAHSEC = (XX ~TASEC +5.00-04)%1.00403

IAHSEC = ITAHSEC*1.00+02

IAHSCC = [AHSEC/100

IF(IOFF.NE.1) 60 TO 534

E = £ ¢ F20

A = A+ FI9

CCNTINUE

[FIMOO(IPP,45) cEQ.0.ANOLNOB.EG.1) WRITE(IOUTPT,22)
OEEP = OTHETA/(CCS(E/57.29518))
lF(NOS.FQ.l)HRITE(lUUTPT.Z)lAHH.lAHlelASECclAHSCC.RClC.ELClO.EvAc
1 RNG2,F18,F19,F2045NOB,OTHETA,ORANG,CEEP

PP = IPP ¢+ 1
IF(NO7.EQ.1)WRTITE(7,1071)RADAR,10R8, I YEAR 1 MON,10AY,
1 TAHH, I AMIN, TASEC, [AHSEC 1Ay E.RNG2

FORMAT(Y "12,2(1%12)4%.%13,1XFB8.3,1XFB.3,1X2(F8.3,1X),3XF8.3,
1 AXFBe202X2(F6e342X) s 2XF5.193XF5.3,4XFbe2,2XF6.3)
FORMAT (A3,12,1%3A2,312,'."'15+11XF9.3,F12.3,F16.6)
IPLCT = IPLOT + 1

GPUIPLOT) = GMT

F18P(IPLOT) = F18

F19PLIPLOT) 19

Fz P (PLOT) F20

SORUIPLOT) = ORANG

SOA(UIPLOT) = OTHETA

SCCE(IPLOT) = DTHETA/Z(COS(5/57.29578))
IF(IPLOT.LT.700) GO TO 5605

IF(MPLOT.EQ.1) CALL ALTPLT(GP F18P F19P F20P,SOR,S0A,SCCE,IPLOT}
IPLKEY = 1

IPLOT = ©

CCNTINUE

IFIGMT.GE.STOP) GO TO 200

IPLKEY = 0

OTIME = OTIME ¢+ OINT

GO 10 100

IGT = IGET (FMCATF,1ACO,3)

IGS = MOC(IGT,16)

I1GS=1GS + (MCO((IGT/16),8i%10)

IGM = MOD((IGT/£56)16)

IGM = IGM ¢+ (MOD((I1GT/4096),8)*10)
IGH=MUD((IGT/65536),16)
IGH=IGH+(MCO((1GT/1048576),41%10)
IGT=IGH*3600+1GM*¥60+1GS

XIGT = IGT

IF((XIGT+1C.).1E.GHT) GO TO 100

IF(MPLCTJNE.1) CALL EXIT

IF{IPLKEY.EQ.O)CALL ALTPLT(GP,F18P,F19P,F20P,S0R,SNA,SCCE, IPLOT)
CALL EXIT

ENO

"
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ALTPDO FLOW DIAGRAM
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DETERMINE
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0SS RUN

v

[ <PECIFY
INPUT JouTeuT
DEVICES

l

INITEALLZE
PLOTTING

PARAMETERS

EMFND
STORE
Bm IN

COMMON
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SPECIFY
NORMA L
ALTP € SIGMAH

/ WHDATE \

/ DETERMINE
\ARTP YERS|ON
'\\ DATE

DATA FROM
TAPE

VERSION ON
OR AFTER

NG
R

CORRELATE

AZ €EL VALUES
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26




APPENDIX D-3
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ALL N\ / M \

PLOTT s
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APPENDIX E
SUBROUTINE BMFND PROGRAM LISTING

SUBROUTINE BMFND

C AUGUST 10, 1971
CCMMCN /BM/ BMS(3,3)
BMS(1,1) = -2).687
BMS(1,2) = ~-22.937
dMS(1y3) = -25.313
BMS(241) = =27.875
3MS(242) = -29.813
BMS(2,3) = =-32.5CC
BMS(3,1) = -29.437
BMS(3,2) = =-31.313
BMS(3y3) = -34.5¢€3
RETURN
END

29
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APPENDIX F
SUBPOUTINE CHEAD PROGRAM LISTING

SUBROUTINE CHEAD(*)
VERSION 04/01/71 Re.H. FRENCH

THIS SUBROUTINF IS USED TO PROCESS ALTAIR CATALOG TAPE ODATA
RECOROS .

IN THIS VERSIONM FORMAT TABLE FMRR11 HAS BEEN AOOEQ. THE IDARR
ARRAY HAS BEEN PUT IN COMMON SD THAT THE RTS AND ARTP VERSION
OATES CAN BE PRINTED DUT BY THE MAIN PRCGRAM. THESE CATE(S) CAN
ALSO BE USED TN TRIGGER THE FLOW DF THE MAIN PROGRAM.

INTEGER*2 [TEM

INTEGER®2 [GUsIBU2

COHMON/BEAO/LNvIFLG'lAO?uFHROIOvFHCAVFyFMCSADvFMCMDByFPCYlB.FMClDB
lyFHCYOB'FHRORD.FMRORM,FMRDRV'FHGLDT.FHRR05|FMAXSP.FFBIAS;FFRSCF
ZoFHRCHF,FMAACCvFMRRllvNAHE(19)|N[(lB)le(lB)leEH(ﬂOOO)

COMMON/TITLE/IDARRI10)

DIMENSION IBUF1(204B),lBUFZ(ZO#B)'NCAfF(lB)'NAMEX(IQ)

EQUIVALENCE (FMROID MCATF(L))

EQUIVALENCE {IPUFL(1),1BU)(IBUF2(1)yIBUL2)

DATA NAMEX/'ROID'.'CATF'.'CSAO"'CHDB'"CYIB"'CIOB'"CYDB"'RCRD'
l"RDRH'.'RORY'y'GLUY'y'RRU5'|'AXSP"'BIAS"'RSCH'.'RCHF"'AACC'
2+ "RR11'y*HGREC'/

OATA MAX/B192/.1FL/O/ 1771/

NREC=0

L=l

LL 20 I=1,18

MCATF(1)=0

BAME( T ) =NAMEX(I])

NI(D)=0

IXt11=0

NAME(19)=NAMEX{19)

CALL BREACS(LN.IBUFlvIBUFZvMAX'IFL'lNDXvLENvIFLGvIACC)

CALL BREADI(LN)

NREC=NREC+1

IFIIFLG.EQ.21G" TO 55

[FIIFLG.FQ.3.ANC.IT.EQ.1)GO TG 30

[F(IFLGLEC.31G TD 90
GD TO (21,22),INDX

[F{IBU/256.EQ.1)GC TO 90
GO TO 34

IF(IBU2/256.EQ.1)GC TO 90
CALL NAMET(IAQN,NAMED)

IFINAMEQ.EGQ.NAMEX(19))G0 TO 36
WRITE( 6,485 )NAMFD

FORMAT(1X,A4,' FOUNO")

00 18 I=1,419

TF(NAMFDLEQ.NAYEXI1))IGO TO 35
CONTINUE
GO TO 30
CALL FCRH(lAﬂOvITEM(If)uiBuNAHEO'NTEMg870)

[F{NAMED.EQ.NAMEX(19})G0 TO 66

DO 40 I=1,19

IF(NAME( ) .EQ.NAMEDIGO TC 60
CCNVINUE

30




GO TO 30
55 WRITE(6456)NREC
56 FORMAT(' PARITY ERROR READ{NG FORMAT RECORD',I16)
GO 10 30
60 MCATF(I)=(B
WRITE(649)NAMEN, TEM
9 FORMAT(?® FORMAT=°,A4,% STORED IN CCMMCN NTEM=',14)
IX{D) =17
NI(I)=NTEM
IT=IT+62NTENM
GO TO 30
66 CALL HORR{{ADD,ITYP,IDARR)
WRITE(6,72)ITYP
72 FORMAT(* TYPE *',12)

IF(ITYPL.EQ.1)GD TO 30
WRITE(6,468)

68 FORMAT(* TAPE NOT CATALOG TAPE JOB TERMINATED BY CHEAD')
RETURN 1

70 WRITE(6,)80INAMFD,NTEM

80 FORMAT (' NAME = 'A4,°* NTEM =*[5,! *ERROR* FURMAT TABLE LIMITED T
.U 700 ITEMS OR FORMAT TABLE HAS O LENGTH')

90 00 81 I=1,18
IFIMCATF(I).EQ.O)WRITE(6,82)NAMEX(I])

82 FORMAT{1X,A4," NCT FOUND')

81 CCNTINUE

WRITE(6,4150)

150 FORMAT (' CHEAD COMPLETE')
RETURN
ENC
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APPENDIX G
SUBROUTINE CHEAD FLOW DIAGRAM

<ngART
v
SET

INITIAL
CONDITIONS

l

- \
/ BREADS \
" INITIALIZE

\ READING

£l i -

ERROR /

MESSAGE/

PARITY
- ERRCR
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APPENDIX G-2

DATA
\\_RECORD

NO

NAMET
UNPACK
FORMAT
NAME

"ses FOUND




APPENDIX G-3

FORM

STORE ¢
UNPACK
FORMAT

ke S

UPDATE L EABER
CONDITIONS A
T
\"... STORED / HDRR

UNPACK RETURN

HEADER
RECORD

\

. - = e " e
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EXH_
/ TERMINATE
JoB
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APPENDIX H
SUBROUTINE CHEAD OQUTPUT

{D=0S PHA2 FOUND

TYve 1 PHA3 FUUND

LYAD  FUUND PHA4 FOUND

FORMAT =CSAU  STUREU IN CU4MDN  NTEM= 6 PHAS FOUND

(TI  FUUND PHAG  FOUND

PORMAT=CTIE  STOREU IN CUMMUN NTEM= 3 RCHF  FOUND

Lo FUUND FORMAT =RLHt  STURFU IN CUMMUN Nl cM= &
FURMAT=CIUB  STORED IN COMMON  NTEM= 5 RaCH FOUND

LTECB  FUUND KSCH FOUND

FURMAT=CTOH  STORED IN CGMMUN  NTEM= 4 FORMAT=RSCH STORED IN CUMMON ANTEM= 32
LKURD  FOUND HRO4 FOUND

FORMAL=RDRD  STURED IN COMMUN NTEM= 18 KRUS  FUUND

FORM  FOUND FORMAT=RRCS STUKED IN CLMMUN  NTLM= i
FORMAT =RDRM  STURED IN CUMMUN  NTEM= 127 rRO6 FUUNL

KDORT  FOUNU RRUT  FOUND

FORMAT=RORT STORED IN CCMMON  NTEM= 10 KRCB FuUUND

MSP FOUND RRU9  FOUND

PACZ2  FUUND ERRO  FOUND

APG3  FOUND SCAN  FUUND

APGL  FOUND XSEC FUUND

PAOS  TULUUND DRG1  FOUND

PAL3  FUUND URG2 FOUNUL

TRHD  FOUND URG3  FUUND

TRMA  FUUND SASN  FUUND

IRTG  FOUND hR11 NOT #UUND

TRMI  FUUND CHEAL COMPLETE

TSP FUUNL
KDID  TUUND
FOKMAT=RUIL  STORED IN CUAMON  NTeM= 4
AACC  FUUNL
FURMAT=4ACC STORLD IN COAMUN  NTEM= 8
AMP1  FUUND
AMPZ  FuJdNU
AMP 3 FUUND
AMP4  FLUNU
AMP5  FUUNU
AMPoO  FUUND
APCL  FGUNU
ASLP  FUUND
ASMP  FUUNL
ATRK  FUUND
AXSP  FUUND
FORMAT =AXSP  STUORED IN CUMMLN  NTEM= (S

CCAL  FUUND

BIAS FOUND

FURMAT=BIAS STOREL IN CUMMLN NTEM= 19

bSMC  FOUND

CATE  “OUND

FUKMAT=CATF STURED IN CUMMUN NTEM= 23

CHAF  FUUND .
CMLB  FOUNU

FOKMAT =CMDB  STUKEDU IN CUMMUN  NTEM= 514

GLLT  FOUNU

FUKMAT=GLOT  STORED IN CUMMUN  NTEM= 7

NOM1  FUUND i
NOMZ  FUUNU

NIM3  FGUND
NOM&  FUUND
LUBJT  FOUND
PHAL  FOUND
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APPENDIX ]
SUBROUTINE WHDATE PROGGRAM LISTING
WHDATE START O
USING *,15
STM 14,12,12(13)
LM T7¢9+0(1)
L 2,0(T)
L 3,0(8)
LR 4,3
SROL 4,24
SRL 5,16
& 5,=X*00COF7F1?*
bL oLD
8H NEW
SROL 4,8
LR 442
SROL 4,16
SRL 5,8
A 5.=X'40000C00"
LA 6, TABLE
LA T,0
TEST e 5,0(7:+6)
LE LOOK
A 7 ' =F 4t
8 TEST
LOCK C 1y=FtR"
BE T11
BL OoLD
NEMW L 3,=F*1?
RET ST 3,0(9)
LM 14,12,12(13)
BR 14
CLO LA 3,2
B RET
T11 SRL 2+16
G 2y=X'CCOCFILF1?*
BL oLp
B NEW
CNOP 0,8
TABLE pC CL&4* JAN?
oC CL4* FEB®
e CL4* MAR?
cC CL4* APR?
bC clL4' MAY!
cC CL4* JUN®
ccC CL4Y JUL?®
pC CL4* AUG?*
e CL4* SEP?
pC CL4* OCT?
pC CL4' NQOV?*
CC CL4* DEC!
LTORG
END
37
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APPENDIX K
SUBROUTINE REA PROGRAM LISTING

SUBROUT(NE REALDTIME, ICC,IONC)
( AUGUST 10, 127!
REAL * B START,STOPyRNG2,0TIMEDINT, XX sGMT
INTEGER#*2 1TEM
COMMON /DRMOTA/GMT ¢RNG24,R+EyA,OF F18,F19,F20,N23
COMMON /SDATA/SNDB,OTHETA,ORANG
COMMON /I10CORS/RCIC,ELCIC,ALTP,SIGH
C CCMMON/BEAC/LNy [FLGo 1ADD FMRDIO FMCATFE FMUS AL, FMCMDB s FMCT LB, FMCIDB

C [+FMCTOB, FMRORD, FMRORM, FMRORT 4 FMGLOT (FMRROS5, FMRROG s FMRR 114 FMRSCH
C 2)FMAPOL, FMAPD3 FMRCHF , FMAACC ,NAME(20) NI (19),IX(19), [TEM(BCOO}
COMMUON/BEAD/LN, IFLG, 1ADO, FMROIO,FMCATF FMCSAQ,FMCMDB,FMCTIB, FMCIOB
1,FMCIOB, FMRORO« FMRORMy FMHDRT sFMGLOT 4FMRRDS ,FMAXSP FNBIAS,FMRSCH o
2, FMRCHE  FMAACC s FNRR 11 NAME(19),NI(1B),1X(18},[TEM(BOO0D}
COMMON /BM/BMSTD, 3}
CCMMON /KTAPE/MEW
DIMENSION [BUF1(2048),1BUF2(2048),MCATF(70) yNAKFX(T70),BMC(5)
INTEGER#*2 1BU
EQUIVALENCE (FMRDIO,MCATF(1)),(IBUFLI(1),18U)
OATA NAMEX/'ROTO', "CATF?,"CSAD','CNDB?,*CTIB","CIDBY,*CTOB ", 'RCRL
1o'RURM?, *RORT ', 'FMC Y, PAPOL", "PAD2",'APOD ", 'PADS,'PAGY"
29" TRHD? P TRMA T, " TRIC Y, "TRMI ', 'TRSP?/
OATA SLAP/1.0Q811/
DATA BMC/-1946.B4=3B93.7,-7787.4,-15575.0,~31149.0/
OATA L1TIM/L/
ICAT(IML) = IGFT(FMCAYF,1A0D, IML)
RODRMI1IML) = GETIFMRORM, [HASM, ML)
TORMUIMLY = IGET(FMRORM, IBASM, IML)
F1B = 0.
F19 = D.
F20 = Q.
N23 = 0
60 TG (10,1CD),ITINM
10 CALL BREAD(LN)
1ICC = ICC ¢+ |
IFIUIFLG.EQ.1) "0 TO 66
GO TO 10
b6 1Ts1 = 1
17184 = 1

N50 = [CATI12)
L50= [CAT(13) * 3
(BASE = ICATI19) % 3 + 1ADD
c IBASE = IBASE+(IGET(FMRDKD,IBASE,1)-1)%3
100 00 104 1 = ITSI,N50
LORM = [BASE ¢ (.-1) & L50
00 103 J = (75,2
IBASM = LORM + (J=1) & 120
IW1 = TORM(1)
IW2 = [DAM(2)
CALL HMS(IWL,IW2,IH IMy1S,1T)
1F(OTIME.LE.0.0} OTIME = (IH#3500+IM%60+1S+F CL1(1T)4.001)
KL = DTIME
XP = [H#36C0 ¢+ IM%60 + IS
GMT = KP ¢ FLOAT(IT) * 0.10-02
IF(KP.LT.KL) 60 O 103
IF(GMT.LT.CTIMF) GO TO 103
ITIM = 2
R = RDRMI1C} o
ALOR = 0.0
ECCR = 0.0
IFINEW.EQ.2) ACOR = GET(FMAACC,1AD0,3) * 57.29578
IF(NEW.EC.2) ECOR = GET(FMAACC,I1ADD,5) * 57.29578
A = RORM(13) * 36D.D + ACCR
E = RDRM(14} * 360.0 + ECOR
COSEL = 1.D/COS(E/57.29576)
F9 = (LRM(9)
ICHAFF = [ORM(108)
IF(ICHAFF.EQ.11 GU TO 21
F18 = RORM(18)
F19 = KORMI19)
F20 = RORM{20)
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N23 = [DRM(23)
[FIN23.EC.0) GO TU 27
1728 = [ORM(28)
[Tel = [DRMI61)
[F{IT28.GT.4.,DR ITHL.GT.4) GD TO 20
[F{ITOLl.EQ.4) ITHL = 3
[F(IT28.,EQ.4) 1T28 = 3
BTHING .= BMS(1T28,1T61) * .9l44
F18 = (FL18/N23) * BTHING
20 X4 = GET(FMRROS, 1ADC,4)
X2 = GET(FMRROS, [AOC,2)
CALL BZERD(X4)
CALL BZERO(X2}
F19 = (F19/N23) * (.057/X2) * COSEL
F20 = (F20/N23) * (.057/X4)
GD TD 27
21 [TTM = [DRM(107)
USEBM = BMC(ITTM)
F98 = [DRM(98)
F104 = [ORM(104)
[F(F104,EC.0.0) GD TU 27
Fl2 = (FQL/FL04) * USEBM * .9l44
F99 = [uURM(99)
F100 = [DRM(10N)
[107 = [ORM(IOT)
1A = [107 + 1

1€ = 1107 + [I1
XA = GET(FMRSCH,)ADCy[A)
XE = GET(FMRSCH, [ADT, LE)
XA = BZERO(XA}
XE = BZERDIXE)
FL9 = (F99/F104) * (.057/%XA) * COUSEL
c F19 = (F99/F104) * (0.051/0.053) % COSEL
F20 = (FLCO/F104) * (.057 / XE)
C F20 = (#100/(1N4) * (057 /.053)
217 FBS = [ORM(85)
FB86 = RORMIAG)
RNG2 = (FBS5¢F86, * 3.0
RCIC = 0.0

ELCIO = 0.0
IF(IONC.EQ.0) D YO 62
OTR = RORM({75) * 3,0
RCIO = OTR * 1,166 * .3048E-03
OTR = QTR * ,3048€-C3
RKM = RNG2Z2 * ,30480-03
EEE = E
CALL IDNCOR{ALTPySIGHFiKMycEEDTR,ELCIC)
62 COR = 0.0 )
[F{NEW.EQ.2) CPR = IGET(FMRRL11,1ADO,3) * 1.87371 / +3048
F = RNGZ + COR
CALL REFCUEFNELDF)
RNG2 = (({RNG2 + CDR - QF) * .30480-~0%) - RCIC
E = E~- CE - EtCLD
SNDB = 0.0
DTHETA = 0.C
ORANG 0.0
[olcr 1CRM(26K)
LALL = [ORM(25)
CALL HM2S(LALL,IHMCH)
SNDB=2.2+ICIDT*3-10%10RM(51) + [HMCH
PRF = 1.0 / (ICAT(5) * 1.0E-06)
SN = 10,0 ** (SNCB/10.0}
$S = SCRTISN * 0.025 * PRF)
DTHETA = (40.0/5S) * 0.05729578
ORANG= 21.75/5SS
217 [TSd = 17SJ ¢ )
IF(J.GE.2) GO TO 101

GD TOo 102
1ol I[Tst = ITSI ¢ 1
17TSJ = 1

[FLITSI.GT.NS0) [TIM = 1
102 RETURN
103 CCNTINUE
104 CCNTINUE

GO TO 10

ENO

39

- - et o = e




APPENDIX L
SUBROUTINE REA FLOW DIAGRAM

DETERMINE BAS
ADDRESS € LENGTH

oF FMRDRD BLocK
TO RE: PROCESSE .
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APPENDIX L-2

®
l

DETERMINE
ADDREGS OF
“MRDRM RBLACK
TC BE PRCCESSED

oM

S

INPACK
TIME OF
FMRDRM
BLOCK

l

CONVERT

TIME FROM

H/MIN, S, & MS
TO GMT

AZ € EL
BIASES =0
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APPENDIX L-3

b

' e J .‘HM‘H _ .
3 gon R BIASES FRLM i
LY g | FMAALC

COMPUTE R
ERROR, AZ
OERSET, €

| EL OFFSET

TAh NG
FHERIC
REFRACTIOM
CORRECTIONS
WRNTED

COMPUTE
TON© P HIE F
CORRECTION

-

YES

NO =
IONCOR

COMPUTE EL
TONOSPHER'Z
CORRECTIOMN
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APPENDIX L-4

%

- |

BIAS=C

COMPUTE R

i

/ REFC \
GET
DRR ¢ DEE

HM 258

COMPUTE
TGC
AT TENUATION
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APPENDIX L-5

D

COMPLTE SeN,

S TANDARD DEvI-

ATION OF R ERROR
EAZ EEL
OFESETS

i
4
—4
X
]
no

RETURN

AL L
FMRD;R\

PROCESSE

ITIM=1

NO

LOCKS IN RECOV., T

ITIM=7?
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APPENDIX M
SUBROUTINE HMS PROGRAM LISTING

SUBRCOUTINE HMS(IWl,IW2yIHyIMyIS,IT)

MU = MCD(IWLl,16)
MT = MOD((IW1l/16)4+8)
IM = MT * 10 + MU

IHU = MGD((TW1/256)4+16)
IHT = FODC(IWL/4C96) 4+ 4)
IH = IHT * 1C + IHU

ITTH = MOD(IW2,16)
ITHU = MOD((IW2/16)416)
ITTN = MOD((IW2/256)416)

IT = ITTH « ITHU * 10 + ITTN % 100

ISU = MOD{(Iw2/4C96),16)
IST = MUC((IW2/65536)4+8)
IS = ISU + ST * 10
RETURN

END
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APPENDIX N
SUBROUTINE HM25 PROGRAM LISTING

SUBROUTINE HM25(LALL ¢ IHMCH)
DIMENSICON K(5)
IMMCH = 0
TAaLL LALL
D3 3 = 1y
K(I) 0
K(I) MCD(TALL,2)
TALL [ALL/10

3 CCNTINUE
IFIK(1).EQ.1) X (1)
IF(K(2).EQ.1l) ¥ (2)
IF(K(3).EQ.1) X (3)
[F(K(4).EQ.L) ¥ (4) 12
IF(K(5).EQ.1) X(5) 24
THMCH = K(1)+K(2)+#K(3)+K{4)+K(5)
END

(L L TR |

3
3
6

L T T B 11
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AYPENDIX O
SUBROUTINE BZERO PROGRAM LISTING

START O VERSION: 7/29/70
ENTRY BLERQ
USING #%,15
6ZERQ 8 HS
CC X*05',CLS'BZERQ"
HS STM l4,12,12(13)
L 6,0(1)
MVC WCRC, 0 (6)
LE 44, WCRT
LPER 644
CE 6y=E£'1."
BL H20
AU 44 X6
STE 49WCRP
L TyWCRD
SR 9,9
LTR Ty
SLL 7.8
BNL H10
LA 9,1
H1C SRL T+8
SR 242
AH 2y=X'01C3?
SROL 2,2
SRL 3,30
SLL 7,0(3)
SRL Ty2
SROL 2,8
CR T3
SLL 9,31
OR 7.9
SER 242
ST TyWCRD
AE 2y WCRN

STE 2, WORN
MvC 0(4,6)4,W0ORD

H20 RETURN (14,12)

WORD DS l1&

X6 bC X'46000000"
END

47

i
:
.
:
| e e
& = b g " ot



OO0

OO

APPENDIX P
SUBROUTINE IONCOR PROGRAM LISTING

SUBROUTINE TONCCR(ALTP,SIGMAHRANGE yELEV,DELTAR, DEL TAE)
ALTP=ALTITUPE OF PEAK ELECTRCN CENSITY (INPUT IN KM)

SIGMAH=WICTH OF THE ICNOSPHERE (INPLT [N KM}

RANGE=RANGE FOR £ACH REQUESTED PCINT FROM MAIN PRGGRAM (INPLT IN K
ELEV=ELEVATION FCR EACH REQUESTED PCINT FROM MAIN PROGRAM

LUINPUT IN DFGRRES)

CELTAR=RDRM(75) /1093.611

ELCUR=CORRECTED EVELVATION ANGLE FOR EACH REQUESTED PCINT (CUTPUT
1IN CEGREES)

ELEV=ELEV/57.29578

ERAC=6378.145 VERSION: 5/13/71
SINEL=SIN(ELEV)

BETA =RANGE/(ERAD*SINEL)

C = L+(ALTP*(2%ERAD+ALTP) )/ ((ERAC*SINEL)*#%2)

SQRTC=SGRT(T)

UP=(SQRTC~1)/BETA

STGMA=SIGMAH/ (RANGE#SINEL* (14BETAXUP#* (CCS(ELEV) *%2)))
A=(1-UP)/SITMA
Z=1+((BETA*SIGMA)/ (L+BETAXUP) )% (EXP(~(A%A))/(.8862269%(1+ERF(A))))
CELTAE=(CCTAN(ELEV)*(DELTAR/RANGE) *{(1+BETA)/C))*2Z
CELTAE=CELTAL%57.26578

RETURN

END
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300

320

34C

400

APPENDIX Q

SUBROUTINE REFC PROGRAM LISTING

SUBROUTINE REFC(E,",DEE,ORR)

OIMENSION DE{(16481+DR{1648),ED(16)4RD(8)
DATA DE/0.0 v0.0 v0.0 0.0 10.0
10.0 0.0 0.0 20,0 0.0 0.0

VERSION: 6/16/70

v0.0
0.0

+0.0

10.0

'0.0 1
10,0313,

20.0302,0.0292,0.0287,0.0282,0.0272,0.0262,0.0253,0.0243,0.0223,
»0.0937,0.0848,0.0770,
40.0732,0.069440.062740.0571,0.0522,0.0480,0.0412,0.0385,0.0337,
50.0278,0.0205,".C105,0.0 +0.1850,0.1520,0.1250,0.114C,0.1050,
60.0904+0.079540.070840.0636,0.052340.0478,0.0405+0.0323,0.0229,
70.0114,0.0 10.5310,0.3070,0.2120,0.1830,0.1600,0.1280,0.1060,
80.0899,0,078040.0612,0.0550,0.0455,0.,0354,0.0246,0.0120,0.0 '
90.7550,0.3720+N.24C0,0.2020,0.1750,0.1370,0.1120,0.0942,0,0811,
A0.0631+10.0566+0.0466,0.0361,0.0250,0.012240.0
80.2560,0.214C+0.1840,0.1420,0.1150,0.0967,0.0830,0.0643,0.0575,
C0.0472,0.036540.0252,0.,0122,0.0 +»0.9700+0.4200,0.260C,0.2200,
00.1900+0.1460+N.1170,0.098040.0840,0.0653,0.0584,0.0478,0.0369,

30.0214,40.0195,0.017140.0135,0.0075,0.0

£0.0254,0.0123,0,0 /
DATA OR/ 0.0, 0.0y, 0.0y 0.0, 0.0,
1 0.0y 0.0, 0.0y 0.0y 0.0y 0.0, C.

2 19.4y 18.5, 1746y 168y l6.1y l4.8, lé4.
3 Te7y 6743y 57.9, 50.2y 47.0, 44.1, 3S.
Y 22.9, 19.7y 1643y 127y 9.4, 8.1,132.
5 52.9y 44.7y 3B.4,y 33.4, 26.4y 23.9, 20.

6340.04167.041C3.0y 86.1y 73.4, S6.7, 46.

T 2062y 16.4y 12.8, 9.5, 8.2,405.0,17C.
8 46.3y 38.9y 332.7) 2645, 2441y 20.3, 16.
9171.0+104.0y 866y 73.9, ST.ly, 46.4, 39.
A 1646y 13.0, 9.8y B8.49446.0,172.0,105.
8 39.2, 34.0, 27.0, 24.64 20.7, 16.7, 13.

0.0, 0.0,

0y 22.6,
2, 13.2,
0. 98.5,
1y 1604,
2y, 38.9,
0,104.0,
5y 12.8,
0y 33.8,
0y 87.4,
Oy 10.0,

21.5,
12-0'
32.1,
174,
12.7,
33.6,
86.3,

905'
26.8,
74.0,

8.4/

10.9120,0.4110,

0.0y 0.0,

2044y 19.9,
10.4, 8.6
29.3, 24.8,
69.7, 63.2,
9.4, Bely
26.4y, 24.0,
T13.64 56.8,
B8.2+421.0,
24.%, 20.%,
58.0y 46.06,

DATA EDyRTDEG/Ne01+2¢0914e095¢39620+84071104091240714e0y18ay 0.,

126.9300940¢960.9904457.295783/

OATA RD/0+01410e930e96049200.4400.,1000.
IF(R.LE.0.0)GO TO 300

RG=R/76080.27

00 100 [ED=2,15%

I=17-1ED

IFIE.GE.EDII))GO TO 120

CCNTINUE

I=}

DO 200 JRD=2,8

J=10-JRD

IFIRG.GE.RO(JIIGO TO 220

CCNTINUE

J=1

IF{J.EQ.B8)GO T 340
ZR=ALOGIRG/RD{J) ) 7ALOGIRDIJ+1)/RDIID)
IF{E.LE.0.0)50 TC 320
ZE=ALOG(E/ED(1))/ALOG(ED(I+1)/7ED(I))

+12000./

DEL=((DE(I+14J)~CE(I1+J))*(1.~ZR)+(DE(I,J+1}~DE(L,J))#ZR)*ZE
DE2=((DE(TyJ+1)~0E(L9J))*(1a~ZE)+{OE(TI41,J41)-DElL,J+1))%ZE)*IR

DEE=DEL1+DE2+DE!(1,J)

OR1={(ORII+14J)~DR{1sJ))V*{1~ZRI4+(DR{I,J+1)-0R(1,J)IHIR)*ZE
DR2={{OR{T4J+1)~0R{1sJ))#{1.~ZEV+(DRIT+1,J+1)-DRII,J+1))*2ZE} ¥R

DRR={DR1+DR2+4DR{1,J))

GO TO 400

DEE=Q.0

ORR=0.0

GO TO 400
DEE=CellyJ)+(DE((,J+1)=DE(LI,J))*ZR
DRR=DRUL,J)+(DR( 1, J+1)=~DR{TI,4J))*IR
GO TO 400
DELT=(E~ED(I))/Z(ED((+1)~ED(1))
OEE=DELT#(DE(1+1+sJ)~DE(1,.0) V+0E(],J)
ORR=DELT*(DR{I+1,J)=-0R{I,J))I+DR(I,J)
RETURN

END
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