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FOREWORD 

This is the ninth report in the Data Reduction Program Documentation series. 

It is dated according to the date of completion of the documentation.   No imolication 

is made that this program will not subsequently be modified, amended, or superseded; 

on the contrary, the history •    radar data processing is one of continuous evolution of 

techniques, and it is unrealistic to assume chat steady-state has been reached.   The 

PA-229 series is being published for the convenience of interested parties, and Lincoln 

assumes no responsibility for the correctness of the information presented, nor for 

its currency. 

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. Berndtson. 

The principal contributor to this report was G. L. Shapiro (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 - mathematicians 

or radar analysts or programmers -- who contributed to the definition and writing of 

the programs. 

fjjL UÜ?UUJ/L 
Alan A. Gromets/ein 
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COMMON SYMBOLS AND ABBREVIATIONS 

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

quantities, unless otherwise noted.) 

ADT 
ALCOR 
ALTAIR 
Alt 
APS 
ARS 
Avg 
Az 

c 
CADJ 
C-band 

DBLT 

El 
EOF 

GMT 

h 
Hz 

IF 
in 

LC 
Isb 

min 

NB 
NRTPOD 

POD 
Phase 
PRF 
PRI 
pps 
pts 

ALCOR Data Tape 
ARPA-Lincoln C-band Observables Radar 
ARPA Long-Range Tracking and Instrumentation Radar 

Altitude (km) 
Average Pulse Shape 
ALTAIR Recording System 
Average, Averaging 
Azimuth (deg) 

Speed of Light 
Adjusted Calibration Constant (db) 
ALCOR frequency,   5664 MHz (NB) and 5667 MHz (WB) 

Wide Band Pulse Doublet 

Elevation (deg) 
End of File 

Greenwich Mean Time 

Hours 
Hertz 

Intermediate Frequency 
Inches 

Left Circular Polarization 
Least Significant Bit 

Minutes 

Narrow Band 
Non-real Time Precision Orbxt Determination Program 

Project PRESS Operation and Data Summary Report 

Presented in deg 
Pulse Repetition Frequency (pps) 
Pulse Repetition Interval (s) 
Pulses per second 
Points 



R • 
R 
rad 
RC 
RCS 
RF 

s 
SD w 
SDBLT 
S/N 

T 
TAL 

UHF 

w 
VHF 

WB 
WBS 
WTR 

e 
x 

Range (km) 
Range Rate (km/s) 
Radians 
Right Circular Polarization 
Radar Cross Section (dbstn) 
Radio Frequency 

Seconds 
Standard Deviation of Wake Velocity 

Wide Band Slaved Pulse Doublet 
Signal-to-noise Ratio 

Time 
Time After Launch (s) 

ALTAIR Frequency; 415 MHz 

Velocity 
Doppler 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 

vi 



FLOW DIAGRAM SYMBOLS 

PROCESS, ANNOTATION 

DECISION 

CIJ TERMINATOR 

NAME 

SUBROUTINE:  where NAME U the entry 
call Into the lubroutlne 

CONNECTOR; 

© 

where F ipecUles a page in the 
flow dltgram, and 1, dailgnateti 
a statement number In the program 
listing or a reference point In the 
flow diagram 

CONNECTOR; where X Implies a continuation 
of the diagram to the next page 

7 INFUT/OUTPUT OPERATION 

MAGNETIC TAPE 

PUNCHED CARD 

DISK 

vii 



ALC10 

I. PURPOSE and UTILIZATION 

A. Source of Data 

1 
ALCOR 

Data Input 

ALCOR Data Tape (ADT) 

escription 

B. 

A 
'^dS ÜvoJ-0*- W***- -*&*&**) ^ejm^A^Jl OMJL JMa-vl 

ALC10 is designed to pbtainiReS-data on hard body targets {fNB- 

and on multiple radar scattering centers fWB-).   It produces plots vs^TAL and Alt^of 

the peak RCS from a set of gates or of the RCS in a selected gate. 

D. Output 

1. 

2. 

K 
x 

A listing of pertinent identification da«-"". 

Plots vs TAL and Alt of peak RCS or of RCS in a selected 
range gate. ^^ 

m fc- ^ •^'^ 

■ "T"""11' 



II. DESCRIPTION 

ALC10 computes average RCS as a function of range gate and time.   The 
2 

program averages in m   and then converts to dbsm for printouts and plots. 

The averaging interval (AVINT) is input in seconds, and must be either 

0.01, 0.02, 0.04, 0.05, 0.08.  or 0.1.   Based on AVINT and the primary pulse PRF, 

the number of pulses averaged is shown in Table I. 

Only single pulse RCS data are computed if the range offset (XINOFF) 

is not zero. 

RCS is computed as follows: 

LC RCS  =  XATBL(N) + 40 log R + XPPAGC + CONLC - POWERT 

RC RCS  =  XATBL(M) + 40 log R + XOPAGC + CONRC - POWERT 

where 

XATBL(N)   is obtained by indexing the LC calibration table with the 
LC amplitude values obtained in the ADT data record. 

XATBL(M)  is obtained by indexing the RC calibration table with the 
RC amplitude values obtained in the ADT data record. * 

XPPAGC is otal LC attenuation (db)2 

XOPAGC is total RC attenuation (db)2 

CONLC and CONRC are calibration constants (db) obtained from 
Calibration Record Words 624 (NB LC), 625 (NB RC), 
627 (WB LC), and 628 (WB RC) 

POWERT (peak transmit power in dbw) for NB 
= PWRCN + PWRSN log XPKPWR 

POWERT for WB 
= PWRSN + PWRSW log XPKPWR 

where 

PWPCN is Calibration Record Word 620 

PWRSN is Calibration Record Word 621 

PWRCW is Calibration Record Word 622 



TABLE I 

AVERAGING PARAMETERS FOR ALC10 

PRF 

(PPS) 

Pulse 
Spacing 
(s/pulse) 0.01# 0.02# 

No, of Pulses Averaged 

u                   u                   u 
0.04          0.05          0.08 O.l' 

200 o.or* 1 2 4 5 8 10 

160 0.0125# at (1) (1) 4 (1) 8 

100 0.01 1 2 4 5 8 10 

80 0.0125 (1) (1) (1) 4 (1) H 

50 0.02 (1) 1 2 2-3^ 4 5 

40 0.025 (1) (1) (1) 2 (1) 4 

25 0.04 (1) (1) 1 (1) 2 2-3' 

20 0.05 (1) (1) (1) 1 (1) 2 

tt 

# 
Averaging interval(s) (AVIKT). 

## 
When ALCOR transmits either 200 or 160 pps, the ADT tape (prior to April 71) has 

always contained every other pulse for a recorded PRF of 100 or 80 pps. 
| 

If AVINT is not obtainable at the PRF without using fractional pulses,  only one pulse 
is averaged (AVINT = 1/PRF). 
tt For this AVINT and PRF, 2 pulses and 3 pulses are averaged alternately. 



PWRSW is Calibration Record Word 623 

XPKPWR is ADT Record Byte  A4 

R, Az, and El are corrected as followp: 

R   =  IRANGE + TRBIAS + TTCOR + RRCOR - RCORF 

Az   =  IAZ + AZBIAS 

El   =   IEL+ ELBIAS - ECORF 

where 

IRANGE is uncorrecled R 

TRBIAS is range bias 

TTCOR (transit time correction) = RR/c 

RRCOR is range doppler coupling correction 

RCORF is tropospheric refraction correction 

IAZ is Az encoder angle 

AZBIAS is Az bias (Calibration Record Word 602) 

IEL is El encoder angle 

ELBIAS is El bias (Calibration Record Word 603) 

ECORF is tropospheric refraction correction 

Alt is computed as follows: 

Alt   =   (R2 + R 2 + 2 RR     sin El)'2"   - R 
e e ' e 

where 

R    =  radius of earth (6378.145 km) 

Before processing, the main program checks that ITBAND (tape) = IBAND 

(input).   This determines that if WB data is requested, WB data exists on the tape 

requested. 

.«WWUWl 



HI. OPERATION 

A. Input 

Number of ca> s 

Launch time (total GMT ms) 

Range offset (m) 

Waveform and polarization 

Averaging interval (s) 

Start and stop range gates for peak RCS seaich 

First and last pulse nos. of processing intervals and initial PRF 

No. of processing intervals 

A sample input is shown in Appendix A. 

CARD 1 (12) 

No. of cases 

(Col.) 

1-2 ICASEN 

CARD 2 (Hü, F10 

1-10 ILNCH 

11-20 XINOFF 

21-25 NCELLl 

26-30 NCELL2 

31-35 NBAND 

36-40 1POLAR 

41-45 NVAI.S 

46-50 A VINT* 

52-55 T1TL 

Launch time in total GMT ms 

Range offset (m)  (0) 

Initial gate for peak RCS plot (50) 

Final gate for peak RCS plot (54) 

0 = NB; 1 = WB 

0 = LC; 1 =RC 

No. of processing intervals 

Averaging interval (s) (0.05) 

Title for listing and plots 

(U)   If left blank, program sets to indicated value. 



CARD 3 (6110) 

(Col.) 

1-10 NSTART 

11-20 NSTOP 

21-30 INPRF 

31-40 NSTART 

41-50 NSTOP 

51-60 INPRF 

First pulse no. of initial processing interval 

Last pulse no. of initial processing interval 

PRF at first pulse of initial processing interval 

First pulse no. of second processing interval 

Last pulse no. of second processing interval 

PRF at first pulse of second processing interval 

Repeat Card 3 as necessary. 

Repeat Cards 2 and 3 for each case. 

B. Output 

LISTING 

Selected input parameters 

No. of points to be plotted 

Processing interval (TAL) 

PLOTS 

RCS vs TAL and Alt 

Sample outputs are given in Appendix B. 



IV. PROGRAM LIMITATIONS 

NVALS 

XIVALS 

IPRS 

XINOFF 

No. of averaging 
intervals 

< 50 processing intervals 

Either 0.01, 0.02, 0.04,  0.05,  0.08,  or 0.1 s 

either 200,  160,  100,  80,  50, 40,  25,  or 20 pps 
(any other FRF will give single pulse averaging) 

Must be on tape 

< 6000 



V. PROGRAMMING 

A. L10ALC  (see Appendices C and D.) 

L10ALC is the control section of ALC10. L10ALC reads the input 

cards, calls READGS and UNPACK, and averages the data returned. L10ALC also 

calls the subroutines that plot and print the data. 

B. HEDADT  (see Appendix E.) 

Subroutine HEDADT unpacks the ADT header record which contains 

bandwidth, reel no.. WTR no.. date of mission, and mission designator.   The call 

statement is HEDADT   [ISIG# . INBUF(l), IEQM(1)   ]   . 

INPUT 

INBUF(l)       First word in the ADT header record ## 

IEQM(1) 

IEQM(2) 

IEQM(3) 

IEQM(4) 

1EQM(5) 

IEQM(6) 

OUTPUT 

IZBAND     (bandwidth:   1 = WB, 0 = NB) 

ITREEL    (reel no.) 

ITWTR      (WTR no.) 

IMTH 

IDAY (Date of teat) 

IYR 

IEQM(7-9)     ITDESG    (mission designator) 

READGS *   (see Appendix F.) 

The first call to subroutine READGS opens the file and reads the ADT 

header record.   The second call to READGS reads the ADT calibration record and 

stores the values in a buffer area.   L10ALC extracts the individual calibration values 

it requires.   Each subsequent call to READGS reads an ADT data record consisting of 
eight ALCOR pulses. 

C. 

i 
Not used. 

## 
INBUF (2) to 1NBUF (1803) contain the remaining words in the record. 

Same as READJS2 except rewind procedure is included. 
8 

- ~ 



D. UNPACK 

Subroutine UNPACK unpacks the raw data from the ADT, and 

translates it into a format usable by the IBM 360/67 computer. 

E. REFC  (see Appendix G.) 

The tropospheric refraction correction subroutine, REFC, is based 

on tropospheric refraction tables in PPP^0. 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 
ERR R tropospheric correction (ft) 

The corrected values to be computed after exiting from the REFC 

routine are: 

F. 

El =  E - DEE 
R (fe)    =   R - DRR 

CELPLT 

Subroutine CELPLT plots the RCS vs TAL plots. 

G. Plotting System Subroutines 

They are REREAD, STOIDV, and PLTND. 



REFERENCES 

1. "ALCOR Data Users Manual", LM-86, Lincoln Laboratory, M.I.T. (17 June 
1970), UNCLASSIFIED. 

2. "Data Reduction Program Documentation, ALCOR Tape Read Package, 
(Effective:  April 1971)", PA-229-7, Lincoln Laboratory, M.I.T. (26 April 
1971),   UNCLASSIFIED. 

3. J.P. Penhune, "Refraction Corrections for the TRADEX Radar", PPP-36 
Lincoln Laboratory, M.I.T. (21 April 1965),   UNCLASSIFIED. 
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APPENDIX A 
ALC10 INPUT 

CARD 1 

ö 0 0 0 0 0 0 0 0 C 0 0 ü 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 (10 0 0 0 01) 0 0 ü 0 0 (10 0 0 0 0 0 0 0 0 0 
1  ?  1 I S 1 ; I ! lllll!llullTlinil)!l!l»I!!<nK»!ia»3l!niM)imnini01l<!l)H««l,ll<lllS'i!iJllS!SISIllS!lllll!l!UISll(llll!/0Il l!13:iJSISIIIII)U 
'  1111111111111111 • i 11111111111111 n 1111 M i m111n11 ii11inni11111111 m111111 

2! 2 Z m m m m 2 2 2; 22 2 2 i 2 2 2 2 Z m 2 m 2 m Z 2 2 2 m 2 2 2 2 Z Z 2 2 2 2 2 m 2 2 2 2 2 2 2 2 2 2 2 2 m 2 2 Z 

33333333333333333J3333333i33333333333333333333333333333333333333333333 3)33333333 

5 < S :■ 5 = 5 5 S 5 S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 S 5 5 5 5 5 5 5 5 S 5 5 5 5 S 5 5 b 5 5 5 5 5 5 5 

S 6 C 6 6 6 E 6 6 S i E S 6 E S 6 6 6 e 6 S 6 6 6 S 6 6 6 6 8 6 6 B 6 6 6 C E 6 E 6 E 6 6 E E 6 S 6 6 6 C 6 C C 6 6 6 6 6 E 6 6 6 6 6 6 6 6 E 6 6 6 G 6 C C 6« 

i in nnmiinumi nniiiniiiiinn nniniitiJHiiiiiiiiininiimiiujiii 
3 6HM8e9e;8ä88888MB8e8a8B888iB»Eil8!8e8886889e8888 88e!888B888Be«B8f)l)8aSH8flflli«H i 

? S19 9 3 9 5 S 9 9 9 9 9 9 9 S 19 9 ü 9 3 9 9! 9 9 9 9 9 9 9 9 it 9 ä 9 9 9 S 9 9 9 9 S 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 J;«i q q j g i) q 9 9 9 9 
■ . i II i 'i ■nHji^<ii«"|iii't»»MH»iiBiiniin»»BsiNiiiiii4«aaM«iivii«iiiittiittiiiiiittiiiiiiit«i4»iini(iinpn.'<iin!t»nnn 

18900972 0.   50 54 1  .05 1J05 
CARD 2 

00000 00000000000 00000 000000000 0000 00000000 0000 ooooooooooooooooooooaooooo 
i i ) • ! t i 11 iiin!iiMuiiiniiinii»ii»n»iinniiiuiiiMniii/!inii<i»i!<i<siii?<i<!s>sisniustiisMisiHiiiMi«uiiiiiinniii nnHnnntina 
ii  i i:; 1111111 in 111 ii i ii 1111 ii 11 m in i ii 11  mm    m 11 m m m m 111111 nn 

2 2 ? 2 ; 2 2 Z Z Z 2 2 2 Z 2 2 Z i 2 2 2 Z 2 2 2 Z Z Z Z Z Z 2 2 2 Z Z Z 2 Z Z Z Z Z Z Z Z Z Z 2 Z 2 Z Z Z Z Z 2 Z 2 2 2 2 Z 2 2 2 Z 2 Z Z Z Z Z Z 2 Z Z ? Z 

33 3 33 33333 3 3 333 3333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

4 4 4 M 4 4 M 4 4 4 4 4 4 U H 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 414 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 14 4 

55555555555555555555555 5555 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5555 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

E 619 E S 6 6 6 E E E E E E E E E E G E 6 E E S E E E E E E E E (E S 8 fi 6 E 6 E E E 6 8 E E E E E E E E E E 6 E E S (6 F E E E 6 G 6 E 6 E S S E S S C 6 E 

muni ii 111111111111111111111 im in ii iiimiiuiwiiiiiiiiiniiiii nun in 
EBB   888888888888888   888888888888888888888888888   88888888888838888888888888988889 

5 ? 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9'.;! 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 S 9 9 9 9 9 9 9 !l 
' ? ' * - f ' 8 ^ 'O1' i?"1-' ii ^ " ii is jci^rj^jwnniisMjianjwKKj; ins «<)(?*] «(MKfMui «si WSJHS^SSS:SISSW ii 6?s3(iGsc(s(E8t»fflM nutinnuann 

27191 29551 100 
CARD 3 

000 0000000000000000000000000    ooooooooooooooooooooooaooooooo'iioooooooooooooooooo 
I   ! 3 8 S i I I ! 10 11 l!l3l8ISl(lIllllM!l7!'!»l!!ii;(lnJ«313niMl!3l3Iil3!lllU!l3<8ll8l81888IHSlS3i3MHHSlSISI  )illll3t8ISI(«l8e(IOniII3IIIS«ll"nsl 

i m m  i  m ' m 11  r, i m i  in i m 11111 in m m in m in in in in in 11 m 11111 

2222 2 ZZ22222Z2 ZZZ22Z: 22ZZ22222222222Z2Z22ZZZ2ZZ2222ZZ2Z2ZZZZ2ZZZZZ2ZZZ2 2 Z 2 Z 222 

3 3 33 3333333333333333333 33 3333333 33 33 33 33 33333 33333333333 33 33 333333333 33 3 3 333 3 3 33 

44444444444444444444444444444444444444444444444444444444444444444444444444444444 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
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inni 1111111111111111111111111111111111 ii tiniiiuiiiii fuiiinntiumi inn 
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9 3999999 9999 9 99 9999999999999999999999999999999999999S9S999999999999999999 9 9 99 9 
I  !  3 < S ( ; I ! liniri31<l!ISIMBIi;( II!!l!l3S!8!r!II13l3l3!13 3<313l3'JIJ)il8U!<l<<.'S81<3<ll!Sg!IS)S!HiS»SrSlilMllH(3HISIlilt«M33/II!l   HIS)tH3!n81 
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401 

1J05   NB  LC   FROM CELL 50 TO 54 
RANGE OFFSET CM) • 0.0 

20- 

•O 

u 

■20.- 

-40.- 

-60. 
1746 

—I 1 1 1 1 

1750      1754      1758 

TIME CTAL) 

T 1 1 1 1      I 

1762      1766      177 0 

210 

T 

200 

--1 T" * 

190       180 

o._riTUDE (KM) 

170        160 
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APPENDIX C 
UOALC PROGRAM LISTING 

DOUBLE   PRECISIPN   XLNCH.DIOOO 

DIMENSION   NSTART(50),NST0P(5O) 
DIMENSION   XLCSUM(170I,XRCSUM(170),!NPRF(50>, 

1   XATBL(l2fl),XLrDB(17O),XRCCB(l7OJ,ILCAHP(l70»,IRCAMP(l7O» 
2, ILCPHA( 170)    .IRCPHAdTO) 

DIMENSION   IPRSI 8), lull 8,2 ),I02( 8,2 I.IO'iIB.Z)! 105(8,2), 108(8,2», 
1   I10(8,2),IUSE(8,2),XIVALS(6) 

DIMENSION   XNBUF(1803»,PIFA(16»,OIFA(16), XKRCS(5) 
DIMENSION   lECMC}), ITDESGO) 
DOUBLE   PRECISIPN   TCOM 

COMMON/ 
IDOT.IAL 
l, I2<.lBl 
IIHRS,IM 
UALSW, I 
IITBAND, 
IPSSL,0S 
IIDAT(68 

COMMON/ 
l) ,CSRV( 

ICOM/ 
T,IND 
, 12^1 
IN,IS 
STSW, 
ITAPN 
SL.IC 
2) 
PLOW/ 
oOOOl 

INPUF(1803),IAZ,IEL,INDEX,IPPRCS,I0RS,IRANGE,IPKPWR,Ik 
AZ,JNDAZ,IN0EL,IRB54,IRBR5,I0PRCS,I240Bl,I2<.CB2,I2'.0B3 
B2,I241B3,XPPAGC,IBETA,KeWA,IBAND,NSK,RBIAS(8),ISVPRI, 
EC,IMSEC,ISTAT(21),TRBIAS,ISTATl,ISTAT2,ISIAT3,ISTAT4, 
NBWE,ISIGN0,I2 7Bl2,JC0N,NBEG,NEND,ITST,NtMPRI,XCPAGC, 
O.IPRF.IPOLAK,ISSERR,PIFA,CIFA,PFSA,OFSA,PSSA,CSSA, 
CDF,I273B5,I27386,127367,I273B8,IM0VP,IMCVC,IUrFST, 

AL^AVdOOI^BT      ,ÜBB      , IRUK ,KCUNT, NALT , NEWREC, PLOT ID( 8 
,TTOM(6000),TPINCH,TSAV(IOC),OP INCH, ICASE 

EQUIVALENCE    ( I LCAMP(1»,IÜAT'1)),JJLCPHA(l),IOAT(171)),(IRC AMP( l) 
IIDAK 3A1) ), ( IRCPHA( 1) , 1 DA T ( 5 11) ) 

EQUIVALENCE (XNPUF(l), INBUFd) ) 
EQUIVALENCE    ( I FCM(1),IZBAND),(IEQM(2),ITREEL),(IECM(3),ITWTR), 

ZHEQMU)    ,IMTH      ),(IEQM(5),IDAY   ), ( I ECK ( 6 ), IYR ) , 
3( IECM(7), ITOESr,( D) 

DATA   ZLC/'LC      '/,ZRC/»RC      '/^WB/'WB      '/^NB/'NB 
DATA    IPRS/20C .16C,1CO,80,50,AÜ,25,20/ 
DATA   XIVALS/.01,.02,.0^,.05,.08,.IC/ 

•/,BLANK/' • / 

DATA 101/ l, 1, 1» l, l» 1» I» 
DATA 102/ 2, U 2, l, I, l, l, 
DATA 104/ 4, l, A, l, 2, 1, l, 
DATA 105/ 5, 4, 5, 4, 2, 2, 1, 
DATA 108/ 8, l, 8, l, A, 1, 2, 
DATA 110/10, 8,10, 8, 5, A, 2, 
DATA ER /6378.U5/ 
DATA D1000/1C00. 00/ 

l , 
1, 
l, 
l, 
l, 

1, 
l, 
1. 

5, A, 5, 
8, 1, 8, 

1 
2, 
A, 

l, 
2, 
4, 

1, 1, 
1, 1, 
2, 
3, 
4, 

2,10, 8,10, 8, 5, 

1, 
2, 
1, 

1, 
1, 
1, 
1, 
2, 
3, 

1/ 
1/ 
1/ 
1/ 
1/ 
2/ 

c IPOLAR = 0 
c IPÜLAH = 1 
c NBAND ■ 0 
c NBANO = l 
c NEWA = 0 
c NEWA = 1 
c 

LEFT CIRCULAR DATA REQUESTED 
«MGHT CIRCULAR DATA REQUESTED 
NARROW BAND DATA REQUESTED 
WIDE BAND DATA REQUESTED 
"ISSION F.OWN BEFORE 15 CCT 70 
MISSION FLUWN AFTER  15 CCT 70 

(OLD 
(NEW 

ATTN.) 
ATTN.) 

14 
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CALL   STOIDVC•AlClC6C',6fC) 
CALL   RfcREAD   {9^,b30) 
K,UUNT = 0 
ICASE=0 
READ(5,13)ICASFN 

13   FORMAK 12) 
IF( ICASEN.LE.OUCASEN«! 

5   CCNTINUE 
FFRSTI=0 
IFRST2=0 
IFRST3=0 
IFRSTA=0 
IAV = 0 
JJ = 0 
ICASE^ICASE*! 
IF(ICASE.GT.IC«SEN>GÜ   10   127 
READ(5,l)ILNCH,XINQF!:,NCELLl,NCELL2,NBAND,IHLAR,NVALS,AVINT, 

ITHL.CNSTAKKn.NSTOP'n, INPRF(n,I»l,NVALSt 
1   FORMATi ilu,F10.1,5l5,r >.2.1X,A^/(6110) » 

282 
283 
U 

c 
c 
c 

20 

lF(AVlNr.Lr.O. )AVINT«.C5 
IE0F=0 
[ERR=0 
CALL   REACGSCINBUF.IEGr.ItRR) 
IF( ICASE.GT.nnü   TO   I <. 
IS 10=I 
CALL   HEUADT    (I MG , I NBUF (1 ) . I ECM U ) ) 
ITBAND=IZBANC 
NE,WA = 0 
IF(IYK.GT.70)Gr   TO   282 
IF1IYR.LT,70)Gr   TO   283 
IF( IMTH.GT.lOno   TO   282 
Frl IMTh.LT.lOGO   TO   283 
IFdOAY.LT.15)00   TO   283 
NEWA=l 
CCNTINUE 
IERR=0 
CALL   READGS(INnUF,IEOF,IEKR) 
IF( ICASE.GT.DCO   TO   12 

STORE   IHE   DESIRED   CALIBRATION   VALUES 

N=0 
DO   20   K=256,383 
N=N*1 
XATB^IN5=XNBUF(K) 

N=0 
DO   22   K=512,521 

22   PIFA(N)-XIJBUF(K) 
N = 0 
00   53   K=528.5A3 
N=N*1 

53   OITA(N)=XNeUF(K) 

PFSA=XNBUF(592) 

15 



PSSA=XNBUF(593) 
ÜFSA=XNBUF(5q<») 
0SSA=XN8UF(5q5) 

ABIAS*XNBUF(60?) 
EBIAS^XNBUFtAO'O 
DEGCON»» l8C.*.n*79369J/3l4l.59 
AZBIAS*OEGCON*ABIAS 
ELPIAS=JEGCON*FBIAS 

55 

N = 0 
PO   55   ^«60^,611 

RBIAS«N>=(NBUFfKi 

PWRCN = XIMBUF(62n) 
PWRSN=XNBUF(fc2n 
PWRCW=XNBUF(62?) 
PWRSW = XNBU«:(62'n 

N=0 
DO   57   K=62A,62e 

57   XKRCS(N»=XNBLIF(K) 

rSSL=XNBUF(629» 
USSL»XNBUF(630J 

12 LGO«0 
ÜO 8 K=l,6 
fF((XIVALS(K)-AVINT).LE..005ILG0«K 

8 CONTINUE 
IF{LGO-NE.O)GO TO 9 
WRITE(6I793)AVTNT 

793 FORMAK'OILLEGAL AVERAGING INTERVAL • t F 12. 3) 
GQ TO 127 

9 GO TO (21,23,25,27,29,51),LGO 

21 DO 31 N=l,2 
DO 31 M=l,8 

31 lUStlH-NIMOU^.N) 
GO TO **k 

23 DO 33 N=l,2 
DO 33 M=l,8 

33 IUSE(M,N)=I02(H,N) 
GO TO <i2 

25 DO 35 N=l,2 
DO 35 M=l,8 

35 IUSE(H,N)*IOMM,N) 
GO YO 42 

27 DO 37 N=l,2 
DO 37 M*l,8 

37 IUSE(M,N)*I05(M,NJ 

16 



GO TO 42 

29 OC 3«» N=l,2 
DO 39 M«l,8 

39 IUSE(M,N)«I08(W,NI 
GO TO A2 

51 00 Al N=l,2 
Oü Al M»l,a 

Al IUSE(M,NJ«I1C(M,N) 
GO TO A2 

A2 CONTINUE 

JCCN--1 
INDEX=0 
ITST^l 
IPULS»0 

8f> 
81 

83 

DO   120   UM.NVALS 
NBEG=NSTART(IJ) 

DO   7   K=l,17ü 
XLCSUM(K»«0. 
XNCSUM(KI«0. 
IPRF=INPRF{ U) 
KJIAV=1 
1F(   ABSCXINQFFJ.GT.DGC   TO   81 
DU   8S   NM,8 
IF( IPRS(N).NE.IPRF)GC   TO   85 
INTAV»IUSE(N,n 
CONTINUE 
JX=l 
GO   TO   3 
CCNTINUE 
JX=JX+1 
INTAV=1 
IF(   AöS<XlNOFF).GT.l)GO   TO   3 
DU   83   N=l,8 
IM IPRS(N).NE.IPRF)GO   TO   83 
INTAV=IUSE(NiJV) 
IF(JX.ECI.2IJX = r 
CCNTINUE 

3   JCCN*JCONM 
»FIJC0N.EÖ.9.0R.JCCN.EC.C)G0   TO   97 
INDEX»(JC0N-1)*9C0 
GO   TO   99 

97 JCCN=1 
INC'.X^O 

98 lEOf^O 
IERR*0 
CALL REACGSIINPUF.IEOFtlERR) 
IF(IEUF.NE.O)Gn TO 127 
IF( IERP.,EQ.nGr TO 103 

99 CALL UNPACK 
XOFFST=(FLOAT(IOFFST)/20A8.»*1A.969625 

17 



JOFf:ST = X0FFST 
IFnCOnE.EC.5)yOPAGC«XPPAGC 
rFlIC0CE.EG.7)XDPAGC«XPPAGC 

101   IF{ IFRSTZ.EQ.DGC   TO   92 
ZBAN^ZNB 
IF(ITBAND.EQ.l>ZBAN»ZWB 
ZPOL=ZLC 
IF(IPOLAR.EQ.l)ZPOL«ZRC 
IFINCELL1.LE.0)NCELLI«50 
1F(NCELL2.LE.0)NCELL2»5* 

PWRUSl=PWRCN 
lF(NBAND.EQ.nPWRUSl«PWRCW 
PWRÜS2=PWRSN 
IF(NBAND.EC.l)PWRUS2=PWRSW 
CCNLC»XKRCSI IJ 
CCNROXKRCSm 
IFCNBAND.NE.U^O TC 17 
CCNLC'XKRCSC«) 
CCNROXKRCSJ5) 

17   CONTINUE 
IF( ICCDE.EC.5)r0NRC=C0NLC 
IF(IC00E.EQ.7)CQNRC»C0NLC 
WRITE(6,200)ZPnL,ZBAN,ITREELtTITL,(IEQH(I»tl»*i6) 

200   FORMATMlLöO-ALCOR        POLAR   «   •,A2,4X,•BAND   «   •,A2.4X,•«EEL   NO.    =   « 
1,15,«        TITLE   =   '.AA,'        DATE   »   •,I2f'/•f12t•/•112 I 

IF( ICASE.üT.Ur.O   TO   207 
20 7   WRITE(6,208)NCFLLl,C0NLC,NBAN0 
208   FORMATCOCELL   REG IN( SEARCH )•   SI3t5X 

l'KRCS(LC)   =   •,lrlC.3,2X,,IBAND   »   SllfSX» 
WRITE(6,?IC)   NrELL2tC0NRCi IPPIAR.NVALS 

210   FOKMATCOCELL   rNDlSEARCHM   «   ', I 3, 5X 
I'KRCSIRC)   »   •,FlC.3f2X, »IFJLAR«   •, 1115X , • NVALS   »   ^12» 
WRITE(6,2l2MN«;TART(n.NST0Pm,lNPRFm,I«lf   NVALSI 

212   FORMAT«'0   START        STOP     PRFS12X,•START        STOP     PRF•,12X,•START 
1ST0P     PRF«,12X,'START        STOP     PRF»   /(M2X,I5,2XfI5,2X, I 3,ICX)» ) 

XLNCH»DFLOAT(ILNCH)/D1000 
WRITE(6,2U)XLNCH,AVINT,X[N0FF 

21A   FORMATCO LIFT   OFF    i'i MF.   «   '.FlCSt' AVERAGING   INTERVAL   (SE 
1CS)   «   'tfB.Zt' INPUT   RANGE   OFFSET   IP)   «   «.FIO.IJ 

RRUSE^-.00943 
IF« ITBAND.EG^HRRUSE*-.000115 
1F(NBAND.NE.ITPAND)G0 TU 695 
irRST2=l 

92 CONTINUE 

620 IFINUMPRI.LT.NSTARTIIJUGO TO 3 
IF«   ABS«XIN0FF~XCFFST).GT.1-)G0   TO   117 
ITST«l 

627   IPULS^IPULS+l 
IFIIPULS.LT.INTAV)GO   TO   10 
IPULS=0 
ITST»2 

10   CONTINUE 
IF« IFRSTZ.EQ.DGC   TO   610 

18 



61C 

IPKCLD=IPRF 
IFaST4=l 
GO   TO   Oil 
!F( IPRF.EC.IPRPLOGO   TC   611 
WKITE(6,62A)NUMPHI, IPKOLDtlPRF 

62A 

612 
617 

PRl • ,18   ,'      OLD   PRF   « 

617 

CURRENT   PRl 

FORMAT(/25X,CU«»RFNT 
I   ',15/) 

611   CCNTINtt 
IK ISSERR.NE.DGC   TO 
WRITE(6,612)ISVPRl 
FORMATC    SLUk«   SWITCH   bITS   ARE   BOTH 
CÜNTINUC 
ITQT=(360O*IHHctfcü*IMIN*lSEC)*l0OO+IMSEC 
I rAL=lTOT-ILNCH 
TAL=DFLOAT(ITAL)/DlOCO 
TOTL'DFLOAT(|TPT)/DlOOO 
«ÜCT=( 1RDOT/( 8192.0 ))*l<.. 989625 .,„„„.,= 
RANGE* ( FLOAT ( [PANGE I/2C48OC0. )* U. 989625* TRB IAS*. H989625 
TTCCR= («ANGr/299 776.)«lRD0T/lC0C.) 
RANGE=KANGF+TTrOR 
RRCCR = RRl.SE*ROr,T 
KANGE^RANGP+RRTOK/ICOO. 
EL = ( ICL^2» 3l^K 59266)/(2.0**17I 
XEL=EL*.C57295P 
XFL=XEL*ELBIAS 
CALL   REFCIXEL^ANGE^CCRF^CORF) 
RNGF=RANGE-RC0oF 
ELVF=XEL-ECCRF 
RA0EL=ELVF*.C17<,53 iM    >%   „ 

ALT = SCRTlRNCJF**2*ER*ER*2.*RNGF*bR*SIN(RAOEL))-ER 

HANGE'RNGF 
XTHH = '»C.*ALUGr( RANGE) 
XPKPWR=IPKPWR 
POWERT = PV.RUSl*0WRUS2*ALaG 10 (XPKPWR) 

CURRENT   PRF 

110) 

11 

IF( IFRST l.EU.DGC 
TALUEG=TAL 
NPRBEG=NUMPRI 
ALTBEG=   AlT 
[FRSTl=l 
CCNTINLE 

TC   11 

IAV=IAVM 
IF{ IPOLAR.EC.DGC   TO   73 
00   79   K=NCELLl,NCELL2 
H* ILCAMP(K) + 1 
XICDB(K)»XATBL(N)*XTRR*XPPAGC*CÜNLC-POV.ERT 
XLCSUM(K)=XLCSrM(K)*lO.**(XLCDB«K)/lO.) 

79 CONTINUE 
GO TC 7A 

73 DO 76 K=NCELLl,NCELL2 
M=IRCAMP(K)*l 
XRCCBlK)»XATBL(M)*XTRR + XCPAGC*CONRC-POV>ERT 
XRCSUM(K)»XRCSIJM(K)*10.**1XRCDB(K)/10.) 

76   CONTINUE 

7A   GO   TO   ( 199,19),ITST 

19 
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199   IFCNUMPRI.NE.NSTOPdJnGO   TC   117 

19   CCNTINUE 
XDüPK»-lOOO. 
IM IPULAR.EQ.DGC   TO   77 
DO   72   K*NCELLl,NCELL2 
XLCCB(K) = 10.**LOGIO(XLCSUM(K)    /FLO»T(UV   )) 
IF(XLCDB(K).LT.XCBPK)GO   TO   72 
X0BPK»XLC0B(K) 
IRGPK«K 

72 CONTINUE 
GO TO 93 

77 DO 78 K-NCELLltNCELL2 
XRCDB(K)=lO.*ALOGlOtXRCSUH{K) /FLOAT!I*V )) 
IF(XRCCB(K).LT.XCBPK)GO TO 78 
XDBPK=XRCDB(K) 
IPGPK-K 

78 CCNTINUE 
93   JJ»JJM 

IRUN=JJ 
25b IF( IRUN.GT.IIGC TO 260 

NALT»l 
TSAV(NALT)«TAL 
ALSAVJNALT^ALT 
GO   TC   360 

260    IALTI=IFIX(ALP,'6V/10.) 
IALT2=IFIX(ALT/IC.) 
irnALTl.EC.IALT2)GC   TO   360 
IF!ALT.6T,ALPRFV)G0   TO   280 
AI.TESTMAi.TlMO 
GO   TO   300 

280   AL7ESTMAl.T2Mn 
300   NALT=NALT»l 

ALSAV(NALT»"ALTEST 
FAC=(ALTEST-ALPREV»/(ALT-ALPREV> 
TSAVINALTIMPRFV+FACMTAL-TPREV» 

360   ALPREV'ALT 
TPREV=TAL 
TCOMi JJ)*TALBEr, 
CSRV(JJ)»XCBPK 

71   00   82   K«l,l70 
XLCSUM(K)«C. 

82   XRCSUH(K)»0. 

118 
117 
119 

120 
l?l 

!AV»0 
IFRST4«0 
EfllSTUQ 
IF(JJ.GE.60C0)GO   TO   121 
IFINUMPRI.LT.NSTCPIIJ))GC   TC 
IFCNUMPRI.LT.N^TOPdJMGC   TO 
IFRST3=0 
IPULS«0 
(AV«0 
IFRSTA=0 
IFRSTI=0 
CCNTINUE 
CCNTINUE 
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NALT=NALT*l 
rSAV{NALT)=TAL 
ALSAV(NALTI=ALT 
NEWREG'O 

103 
107 

680 
109 

695 
m 
125 

126 

GO   TO   125 
WRITE(6,107)NU"PRI 
FORMAK«OPARITY   ERROR   CN   READ   AFTtR   PRI   *    »,110 
GO   TO   99 
WRITE(6,109)NUMPRI 
FO^MATC    END   OF   FILE   REACHED   LAST   NUMPRI   VALUE   « 
GO   TO   125 
WR!TE(6,ll^JIBANDtlTBAND 

110) 

FüRMATC INPLT BAND = 
GO TO 127 
PLÜTI0I D^THL 
PLQTID(2)=BLAN,' 
PL0TID(3J=ZBAN 
PL0TID(4)=ZPCL 
DO 126 K=5,8 
PLOTIÜ{K)=BLANK 

I 10 BAND CN TAPE = MIO) 

TMIN=TCOMl 1 ) 
TMAX = TC0M(,IJ) 
WR(TE(6.66)[RUN,TMIN,TMAX,ICASEtNCELLl,NCELL2 

66 FORMAT« 'OPLOTSIÖ,' POINTS FROM •.FIS.S,« TC >,Fl5.i, 
UOX.'CASE Nl'.IS,«   FROM CELL»,15,«   TC CfUMSI 

6^0 CALL CELPLT TCPM.CSRV,JJ,PLOT ID,NCELL11NCELL2,ALSAV,NALT,TSAV, 
1XIN0FF) 
IE0F»2 
CALL REAOGSC INHUF, IEOF, IERR) 
GO TO 5 

127 CALL PLTNO 
RETURN 
END 

21 



APPENDIX D 
L10ALC FLOW DIAGRAM 

v. START 

I 
StOIDV 

INTTIAUEE; 
PLOTTER 

/REREAD 

(INITIALIZE 
\   BUFFER 
\      DISK 

^ 0 
ICASEM=1 

INITIALISE 
FLAGS 



APPENDIX D-2 

UPDATE 
COUNTER  BY 

1 

READ 
IMPUT 
CARDS 

I 
READGS 
READ 

FIR9T RECORD/ 
OF ADT 

I 
HEDADT 

UNPACK 
HEADER. 
RECORD 

I 
/     READ 
VCAUBRATIOW/ 
\ RECORD 



APPENDIX D-3 

8,4^ 

STORE 
CALIBRATION 

RECORD 

GENERATE 
PROPER 

PRF TABLES 

I 42 

SET 

PROCESSING- 
INTERVAL 

I 
DETERMINE 

FIRST AVERAGING- 
INTERVAL 

%z 

I 
DETERMINE 

NTH AVERAG-IWG- 

INTERVAL 

NO 
%iZt 



APPENDIX D-4 

COMPUTE 
R 

OFFSET 

D 
25 

INCREASE 
RECORD 

COUNTER 



APPENDIX D-5 

INITIALIZE 
VALUES AMD 
CONSTANTS 

XKiCP.EASE 

PULSE 
COUWTER. 

<h 
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APPENDIX D-6 

VE?,    \     PRINT 

V 

PRINT 

COMPUTE 
ALL   METRIC 

DATA 

SAVE 
METRIC 

DATA 
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APPENDIX D-7 



APPENDIX D-8 

INITIALIIE 
PLOT 
TITLES 

V 
PRINT 
LISTING- 
^'öRHATIö^ 

CELPLT 

PLOT 
DATA 
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APPENDIX D-9 

/    REWIND 
\      TAPE 

1>S 

zxa 

12T 
PLTND 

CLOSE        -4 
PLOTTER 

I 
EXIT 

TKRHtHATK 
PROGRAM 

(      ST STOP 
V, 

3,127 
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APPENDIX E 
SUBROUTINE HEDADT PROGRAM LISTING 

XISIG 
XICAL 
XlfcUU 
BASE 

HEDACT 

CALL HEOADT (ISIC«INBUF.1E3U) 
IS IG ■ l    UNPACK THE 20 MORC AOT HEADER 

RETURN 

TEMPI 
TEMP2 
SAVEA 

START 
ENTRY 
SPACE 
EOU 
EQU 
ECU 
EQU 
SPACE 
SAVE 
BALK 
USING 
ST 
L* 
ST 
LR 
SPACE 
LM 
SPACE 
L 
ST 
ST 
SRL 
r.T 
L 

:<LL 
SRL 
ST 
SPACE 
L 
ST 
ST 
SRL 
ST 
L 
SLL 
SRL 
ST 
L 
SLL 
SRL 
ST 
SPACE 
SR 
IC 
ST 
MVC 
SPACE 
L 
RETURN 
CNÜP 
DC 
DC 
DC 
END 

HEDADT 

4 
5 
6 
12 

T.» (14,12), 
12,0 
♦.BASF 
13,SAVEA+4 
7fSAVFA 
T,8«Orl3) 
13,7 

XISIG,XIEQU,0(1) 

8,0(XICAL) 
8,TEMPI 
8,TEMP2 
8,31 
8,0(XTECU) 
8,TEMPI 
8tl 
8,25 
8,A(XIECU) 

MBAND 

MREEL 

8,i|(XICAL) 
8,TEMPI 
8,TEMP2 
8,16 
8,8(XTECU) 
8,TEMPI 
8,16 
6.24 
8,12(XIEQU) 
8,TEMP2 
8,24 
a r> A 

8, 16(X1ECU) 

8,8 
8,8(XICAL) 
8,2C(XIEQU) 

MKTk 

MMNTH 

MDÄY 

MYEAR 
24(q,"IEQU),9(XICAL) 

13,SAVEA+4 
( 14,I2),T 

0,4 
F'O' 
F'O« 
18A(*) 

MISSICN DES. 
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APPENDIX F 

SUBROUTINE READGS PROGRAM LIFTING 

* CALL   REAOGS(INBUF«IEOF.IE 
START 
ENTRY   REACGS 
SPACE 

XZBUF ECU        A 
XEOF EQU        5 
XERR EQU        6 
BASE ^QU        12 

>PACE 
READGS SAVE      «U,l?),T,* 

OALR      12,C 
USING   *,BASr 
ST           13.SAVEA*^ 
LA           T.SAVfA 
ST           7,8(0,13) 
LR           13,7 
SPACE 
LM           XZBUF,XERrt,0(U 
L             7,0(XF0F) 
C             7,Tk.O 
BE           S99 
SPACE 
L             7,IFRST1 
C             7,TWO 
BE          IMT2 
C             7,ZERC 
BNE        WHICHF 
SPACE 
OPEN      «INDCP.dNPUTn 

INIT2 R^AC     RCB3,SF,INCCB,BLFFI,7212 
«fHECK   RDB3 
HVC        BUFNUM(^),ZERC 
-1VC        IFRSTIUKCNE 
8             SKI 
SPACE 

WHICHF L              3,BUFNUH 
S             3,0KE 
BM          NEXTBUF2 
B             NEXTBl'Fl 
SPACE 

N6XTBUF1 ;   MVC        BUFNUHUJ.ZERO 
CHECK   RDBl 

SKI READ     RDB2,«;F,INDCB,BUFF2,7212 
L             9,AeUFFl 
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B   L:OPQ 
SPACE 

NtXTHUhZ «VC   DLFNUw(<i»tCNE 
CHECK RCB2 
READ  RCBltSF,INDCBtBUFI-lt72l2 
L q,ABUPF2 
SPACE 

LCCPC LR ICXZPUF 
SR Hill 
SR 3,3 
LA 8flä(n 

LOCP/ L 7,0(3,9) 
ST 7,0(11,10) 
BCT 8,IN0IIP 
B CUTLP 

INDUP LA 3,<.(3) 
LA 11,AMI) 
B LCOPZ 

LUTLP B RETt«K' 
SPACE 

BACRC L 2,CNE 
ST 2,0(XFRR) 
BR l<i 
SPACE 

ENCFILE  L 2,ÜNE STORE END OF FILE INDICATOR 
ST 2,0(XrCF) 

599      CLOSE (INCCP,REREAD),TVPE=T 
HVC IFKSTl(<i),TWO 

RETURN   L 13,SAVEA*^ 
RETLKN (1<I,12),T 

SPACE 

INDCB    CCB   DS0RG=PS,MACRF»(RC),DEVÜ»TA,DEN»2,BIJFNC«1,ECDAD«ENDFILE,C 
SVNAD=BADRO,BFT£K«S,DDNAME«FT11FC01 

SPACt 
CNOP 

ZERO     CC F'c 
CNE      DC F'l' 
TWC      DC M2« 
IFRST1   DC F'O« 
HUFNUM   DC F'O« 

SPACE 
ABUFFl   DC A{BLF«:1) 
ABUFF2   DC A(BLFF2) 
SAVEA    CC 18A(*) 

SPACE 
BUFFI    DS )803F 
0UFF2    DS 1803F 

END 
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APPENDIX G 

SUBROUTINg REFC PROGRAM LISTING 

VERSION 6/16/70 SUBHOUIINE   «E^iE.R.DEE.DRRI 
510NDE.1..8,.DR.16.8..E0.16,.«U.B, ^ ^ 

0»T»   OE/O.C 
10.0 .0.0 

,0.0 , 
,0.0313, 

EO.OZS'.,0.012^,^.0   / 

DATA   0«/      C.C,      C.C,      ?-C'0>°;0'0>ö;--c.O,   22.6,   21.5,   20..,    19.9, 
0.0, 0.0.      0.0, 

100 

120 

200 

220 

300 

320 

340 

IF(«.LE.0.0)G0   TC   300 
«G"R/l.a52D*C0 
00   100   IED«2.l^ 
l^lf-IEU 
IF(E.GE.E0( MKO   TCI   120 
CCNTINUE 
I«l 
DO   200   JRD«2.8 
J«10-JKD 
1F(RG.GE.RC(JIIGC   TC   220 
CCNTINUE 
J'l 

lKlALOG(RG/RC(jn/ALQG(RDljn)/ROIJn 

IRE.LE.O.OGO   IC   320 11/cnlI11 
ZE.ALOGlE/EOdlt/ALCGiEUnMt/fDnn 

OEl 
DE2 
DEE'0E1*CE2+Cc(I,J) 
DRl»i(CR( 
DR2»((DRI 
DRR»(DK1«CR2*D'»( 1, Jl ) 
GD   TU   400 
OEE'O.O 
ORR'O.O 
GO   TO   .OO . .    ....,„ 
DEE'DE(l.J)HOr(I,J*n-UE      .J     •" 
ORR-DR(l.JI*IDRn.J«n-UR(l,J))»iR 

GU   TO  *00 ,„,,.. 
DELTME-ED(in/(ED(l*n   EDdll 
OEE'UELT*lDE(l + l,J)-üEU.JI)*0E     ,J 
DRR-DELT»(CR(l*l,J)-DR(i.JII*DR(I,J) 

.OO   0RR'URR*.30<I8Ü-C3 
«ETURN 
ENO 
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