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ABSTRACT 

The work under this contract has been computational 
and analytical services in support of operations 
analysis, applications research and post flight 
analysis of stratospheric scientific balloon programs 
conducted by the Air Force Cambridge Research 
Laboratories (AFCRL).  Geophysical and flight data, 
furnished by the Government, were utilized for 
transcription, analysis, graphing, and mathematical 
computations.  The work performed includes hand 
and machine plotting and the writing of several 
computer programs. 



1.  COMPUTtR PROGRAMS AND COMPUTER RUNS 

1.1 A printout of VHP Omnidirectional Range (VOR) 
data for approximately 60 stations using a program 
previously written at Lmmanuel College was made. 
The program uses geographic and magnetic positions 
of receiving stations to calculate latitude and 
longitude crossings of any VOR signal received from 
a balloon.  This work was accomplished in support 
of an in-house research effort to develop balloon 
locating systems that make use of existing naviga- 
tional aids.  The VOR network was utilized to 
provide position data. 

1.2 Programs were written to reproduce and analyze 
a computer tape of Weather Bureau Aerological 
Network (WBAN) data for Kwajalein.  Wind data for 
selected criteria were printed out using the 
computer program.  These data provided meteorological 
input to feasibility studi'es for a Simulated Large 
Explosive Detonable Gas Experiment (SLEDGE] conducted 
for the Defense Atomic Support Agency (DASA) by AFCRL 

1.3 Several analyses were made using Rawinsonde 
tapes supplied by AFCRL.  The tapes required much 
editing before analysis could be performed.  Some 
of the analyzed data were plotted by an electronic 
plotter.  This work provided a statistically valid 
wind data base to be used in balloon trajectory 
analyses for balloon programs conducted at the 
White Sands Missile Range.  Feasibility studies and 
operational planning data were provided for Project 
698AJ recovery tests, "Study of Atmospheric Aerosols" 
also under Project 698AJ, and the National Aero- 
nautics and Space Administration (NASA) Cosmic Ray 
lonization Spectrograph Program (CRISP). 

1.4 Full printouts were made of data for balloon 
flights from the AFCRL launch sites at Chico, 
California and ilolloman AFB, New Mexico after 
compilation and analysis.  (Sec Section 4).  This 
effort used a program previously written by Emmanuel 
College.  Partial printouts of selected criteria 
were made for balloon reliability studies. 

2.  KEYPUNCHING 

Various keypunching done included FORTRAN programs, 
meteorological information for Standard Atmospheric 
Tables, and balloon flight data. 



3.  ANALYSES ANÜ PLOTTING 

3.1 Kind da'ta were extracted from microfilm and 
analyzed for an Advanced Research Projects Agency 
(ARPA) study. 

3.2 Winter stratospheric winds at Chico and Holloman 
(7 years of data) were analyzed and plotted for use 
in flight operational planning. 

3.3 Surface wind durations for world-wide geo- 
graphic locations were analyzed. 

3.4 Time-altitude, azimuth angle and elevation 
angle data were reduced and analyzed and trajectory 
plots made for in-house research studies on balloon 
station keeping concepts. 

3.5 Wallops Island, Virginia, launch projections 
and trajectory dispersion patterns were computed 
in support of balloon operations conducted by AFCRL 
for the NASA and for VOR test flight planning. 

3.6 Stratospheric wind statistics were computed for 
White Sands, Cape Kennedy and Point Mugu as input 
for general trajectory studies for Air Force high 
altitude balloon programs. 

3.7 Vector analysis of IS-minute wind data for two 
balloon flights using azimuth angle and HDO were 
made for research studies of minimum wind field 
fine structure in the lower stratosphere. 

3.8 Tracking analysis of two balloon flights 
consisted of checking and correcting, if necessary, 
VOR readings for station and position; determining 
approximate location of the balloon using triangu- 
lation; plotting position using VOR information; 
and comparing results with Federal Communications 
Commission (FCC) data.  Radar data were also plotted. 
These data provided information on the accuracy of 
the VOR balloon navigational system. 

3.9 Miscellaneous data for the Balloon Field Test 
Director Handbook were collected and prepared for 
compilation to assist the Field Test Director in 
carrying out balloon operations. 

3.10 Balloon Behavior Study (See Section 6). 

3.11 Wind Characteristics Study (See Section 5). 



3.12 M-hour maximum computations were made from 
White Sands wind data for use in tethered balloon 
studies and operational planning. 

3.13 Ualloon gore length and crease distance for 
various types of balloons were computed for use in 
balloon design research. 

3.14 Wind data at 10,000 feet for many parts of 
the world were used to plot m-hour maximum curves. 
These curves became part of a tethered balloon 
study for the Mid-Course Surveillance System (MSS) 
program. 

4.  INVENTORY LISTING OF FLIGHT DATA FOR POST FLIGHT 
ANALYSIS 

4.1 Information was extracted from post flight 
summary forms. 

4.2 Information was checked f^r consistency and 
accuracy with data in flight folders. 

4.3 Data were punched on IBM cards for further 
processing using a program written at Emmanuel 
Col lege. 

4.4 Multiple copies of the full printout were 
made for balloon flights conducted at llolloman 
(1962-68) and Chico (1964-68). 

4.5 Selected printouts were generated to analyze 
balloon performance. 

S.  WIND CHARACTERISTICS STUDY 

5.1 Wind velocities were extracted from rocketsonde 
data (1959-67) for eight stations at three heights 
for all months.  Data were interpolated and units 
converted.  These data were used in long duration 
balloon trajectory studies at 110,000 ft, 120,000 ft, 
and 130,000 ft. 

5.2 Statistical analysis of wind data for selected 
months were made for research studies of trajectory 
dispersion models. 



5.3 Plotting of winds for several altitudes and locations 
at various times of the year was done on weather maps 
to determine optimum balloon flight scheduling. 

5.4 Coefficients of variation for speed and direction 
were calculated for input into trajectory studies. 

6.  BALLOON BEHAVIOR STUDY - RFiSFiARCH CONCERNING TIIF. VF.RTICAL 
MOTION OF BALLOONS 

6.1 Daracoder sheets were corrected and time-altitude 
data generated for 39 flights. 

6.2 Standard Atmospheric Pressures for various altitudes 
were calculated from tables. 

6.3 Temperatures were taken from WBAN charts. 

6.4 Pressure vs temperature charts were plotted and 
corresponding temperatures from pre-flight radiosonde 
runs were determined. 

6.5 All data were keypunched for analysis. 

6.6 Three-point means for elapsed time, altitude, and 
temperature were calculated and plotted for smoothing 
purposes. 

7.  BALLOON FLIGHT SIMULATION PROGRAMS 

General:  There are four programs named respectively 
SIMBALL, BALLFLT, PARAFLIT, and MAGMED.  All programs 
operate on input wind data tape (blocked CC-808 described 
below with blocked backup tape) to be mounted on tape 3. 

Input parameters for all four programs are the same 
except as noted below under individual program description 

TOPALT, ISO, IED--(F10.0,214) 

TOPALT--maximum altitude for simulation (feet); 
if negative indicates flight parameters 
are   changing   (see   below). 

ISD, IED--start date and end date for simulation 
(inclusive); first two digits are month, 
last   two   are  day. 



If TOPALI is negative, the following are expected: 

New flight parameters (NAMHLIST /ALTY/TIME , STOP). 

New TITLE (13Ab) for printed or graphic output. 

F 1 ight parameters: 

TIMi;--Ascent rate (feet per minute) between 
(N-2) thousand feet and N-thousand feet 
goes into TIME(N/2000-I).  Ascent rate 
is converted into time in minutes; 
alternatively, ascent rates less than 
50 fpm are assumed to be time in minutes. 

ST0P--Float time (minutes) at N-thousand feet 
goes into STOP(N/2000-1). 

Programs compute statistics and/or solve problems 
associated with balloon flights.  Below are listed 
two of these with abbreviated description and 
idiosyncracies if any: 

7.1 SIMBALL--Basic balloon flight simulator described 
above. Prepares CRT output with individual 
flights, statistical summaries, 501 and 90% 
probability ellipses. 

Idiosyncracy: Calls PLOTID, use CRTPLT 
if needed. 

7.2 MAGMEU--Program to compute when balljon crosses 
point 86.4NM west of launch site. 

Idiosyncracies: None. 

Following are listings of these two aforementioned 
programs. 
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Lt 1. ID        «   5079        CANTON bl'^HALL *-l 

,J !.S«;TüP   3 CC-e08«NORlNG 

SIPFTil   MAIN 
VR( A«n,C)■IA-P^r/FN)/<TM-I«0) 
VAP(A.~)«VP{A««-:«R) 
-. IMiNSICN   CAP^CBO) 
OlMENblON   E2<2«2'17) 
DIMENSION   T IMF (99) tiJT0P(99) «AL r(S» ^) I VX (991 lVY(99) 
NAMELl&T   /ALTY/T|«E»STOP 
DIMENSION      TITLE( 13) «TTLC:) 
COMMON   TITLE« F XL 
COMMON   EX«r.V, SJUMX« . •■ 'N «t<«"    I «XA«,^.   , Jiu  « IS.ü«^A«x«VAWY»NrLlTt«l-N 
^IMrN.-.ION   TTT(?«361 > 
-lOUlVAl.EN'ECTTT ( 1 «J62) « • /. ) 
r)ATl.   T IMt. «aTOP/ |*0»^«u«J»Ü«A«S«9ü« . »ü* *-**0»0/ 
(«A0«S7»ü'.«b7Vyb 
IOATfi=l.lOO 
.•ALL   öLOTID« I .0) 
CALL   P^REAO 
T=:STl«I»0F7-l «0 

, 1 r7«rAO(5«lOO)TOPALT«IbD«IfcO»IRK'.',' 
V 9EA0    (99tl51S)CAR0 

WRITE«6«1516)CARD 
IMS  PORMAT(      80AI ) 
1*16  PORMA r(1X»80A1 ) 

WRIT^CR«! 16) ISO.IEO 
116      FORMAT«I4«4H   TO       1^) 

RKAD(99«115)TIL 
lO'      FORMAT(Flü.O«?lA»I 1 ) 

IF( ISD.LT«IC'ATE)REWlNO 3 
IF(T0PALT.6T.0«0)G0 TO SB 
1F(TOPALT.EO»0«0)CALL ENDPLT 
REAO««i«ALTY) 

8 READ(5«115)TITLE 
3 115  FORMAT«13A6) 
8 r>0 928 I'UOc» 
| IF«TIME< I l.GT.SOtOTIME« I > «2C0Ü«0/F IMh « I ) 
j OPB  CONTINUE 

TOPALT«-TOPALT 
00 929 I«I«99 
J«2CU0*( I-fl) 

929  •/(RITE«6«93C) J«TIME< I ) «STOP« I ) 
93   FORMAT«I 10«F1o«3«FI 0.0) 

REWIND 3 
M8 NFLITEsQ 

SUMX«0*0 
SuMY»0«0 
SUMXX«0«0 
SUMYY«0«0 
SUMXY=0»0 
IF«IDATEtEO.ISO)G0 TO 3 

2    READ«3)SITE«IYR« IDATF«IHP«NALT««ALi ( I ) «VX«1) .VY( I )«1«I«NALT) 
1F«SITE«NE«1EST1)G0 TO 996 
I0ATE=1300 
60 TO 995 

996  IF«IDATE.LT.ISOIGO 10 2 
IF«10ATE«LE»IEü)G0 TO 3 

'>J5  1F«?NIFLITF.»GT« 1 )G0 TO A 
W3ITF. (6«101 ) ISD«1ED 

101  FORMAT«21H0NO FLIGHT PFTWE-EN   I6«5H AND  16) 
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GO TO 1 
l I F CA LT CNAL T le LT e TOPAL T l GO TO 2 

C .•1 Q I T E < 6 • 1 0 2 l I D:. T E , 1 Y ~ • ( :.. L T I 1 l t V X ( 1 l t V Y ( I l t I • l , N AL T l 
I , .... FOR "·•\ f < 1H l ~ I 6/ (6F20 e 5 l l 

•FL I T F.: =•' IFL I Tr: + I 
' 11·11\ , = IOP ,\ L T 

I V<=: =I 
T= ) eO 
<; :: •) · ') 

I= 6 () ') 
r 66 .J=I/2 0 u - 1 

I V~ C =I NTERP < NAL T tAL T ei-1 000tlVECl 

FF =I-1 00 0 
T =T+FV~CT <T I M t -4LT t VX tiVcC tFFt~) 

S = S +~ V C l < T I ~~ tAL T tVYti VEC tFFt~l 

F F=I 
IVE C = ! iHE~P ( NAL TtAL T t l ti Vt:.Cl 
; : S +F V~C T C STOP t~LTt VYti V~CtFFt~) 

T : T +F VECT<STOP t ALTt VX tlVECt FFt~) 

I =l+?. ;jS O 
I F < Ie LF eNMAXl GO TO 666 
T:T /6 0 , 0 

=S/.C,O eO 
~z < 1 t NFLI TE l= T 
r.: z < 2 • NFL ITE l = S 
- u"1X = ~UMX+ T 

SU'•1Y = SUMY +S 
su:" XX = SU"'XX+T*T 
<;U"\1YY = SUM Y Y+~ * S 
SU'JIX Y= SUMXY+T* S 
GO TO 2 

O"'TI NU':': 
F N=NFLI TE 
V A~X=V AQ C SUMXXt SUMXl 

VARY: VI\R ISUMYYtSUMY) 
R=VR< SU"1 XYtSU"1XtSUMY) 
P~ I= J e 5*ATAN2 < R+RtVARX-VAQYl *RAD 

XA:SQR T << VARX+VAP.Yl **2-4e0* CVARX*VARY-R*~ll 

XB=Oe 5* (VAP. X+Vt RV-XAl 
X A =O e 5 * C VARX+V~RV+XAl 

XA: SQRT< XA ) 
XJ :SQRT (X!~ l 
~ =R/SORT<VARX*VARV) 

SU.'~X : SU'-1X/F'N 
SUM V= SUM Y/ F N 
~ Z <le NFLI TE+ll= O eO 

E ZC2t NFLITE+ll= Oe C 
~Z < 1 t NFLI TE +2 l = SUMX 
E 7. < 2 • Nr-L I T~+2 l= SUMY 

C ALL ~LOTR < EZ t T TTl 

GO TC 1 
~ND 

<S I "3FTC PP0 

s ugRO UT I NE PLOTQ ! EZ t T l 
l'1:::NS I ON E Z 12 t 2 17l eT< ? t 3 6 1 l 

~ I MENSION T I TLE C13lt TTL <2 l 
COMMON T l TLE t TT L 
C0M'JI0'~ EX t EYt SUMX t SUM Y t R tPS itXAtXB tiSDtiEDtVARXt VA~VtNFLJTE t PN 

I MENS ION GARB C6 l 
I ME NS I ON EL <2 t 3 61l 

t) ATA ~L./lH / 



10 
["I CALL   ELLlPS(EL«XA»Xb) 
V CALL    ROKPSI »SUMX«SUMY»r:L«T«2« 12) 

WRITE(6« US)T 
^RITE(6t115)EZ 
WRITE<6»117)SUMX«SUMYtR»PSliXA«XB 

117      f--OQMAT(//( 1P1 2>- 10.2) ) 
MS      FORM AT (//( 1?F 10.3) ) 

M«?#(MFLITE+36?) 
111 = 1 
CALL    SCALF<T«fl«0«N«1»20.0«XMINiOX) 
WRITE(6♦116)NFL ITE « XMIN»DX 

116      FORViAK 1H0« 15.2F20.6) 
WRITEI6«116) I I I 
DO   1     1 = 1 »13 
IF(TI TLE( I ) .NE.BL>N = 6*-I 

1 CONTINUE 
M=-N 
CALL   F(->/VVF(0.ö«P.25) 
C ALL    AXIS(0 »0•TITLEiN »6»0 «0»0 «XMIN « D* 120•0) 
111=111+1 
WRITE(6»116)111 

i CALL    AXlb(0«O.TTL« 12«U.C«'3'0.0«X,«1IN» JX«,J0.0) 
j II I»I II+l 
1 WRITE(6.116) 1 I I 
2 CALL   LIN£(EZ«E2(2« 1 ) «NFLITEfEi-l «4«XMlN«DX«XMlN»f5X) 
I 111=111+1 
I WRITE(6«116) I I I 

CALL LINECEZ« 1«NFLITE+I)«EZ(2«NFLI i E+l )»2«2»U«Ü«XMIN»DX«XMIN.DX) 
I in«i n-fi 
I WRITE(6«116)I I I 
i CALL LINE(T       « T ( 2 ♦ 1 ) * 36 1 « 2»U » J « XN'I N«DX «X.v IN »OX) 

I 111=111+1 
? WRITE(A.116) I I I 
0 CALL LINE(T«T{2»1 >       * 2»360«ü«w«XMIN«DX»XMIN«0X) 
8 111=111+1 
3 '.VRITE<6«116) I I I 
t CALL LINc.(T( 1 «91 ) »1(2.91 ) ♦2»360«0«0«XIM1N«L;X»XIV1IN«CX) 

i III=III+I 
| WRITE(6»116) I I I 

CALL ROT(PSI »SUMX»S,JMY»EL»T» 1 • 18i 

111=111+1 
WRITE(6»116) I I I 
CALL LINE(T       »T(2.1)«361»2»0»0«XMIN»DX»XMIN»OX) 

I I I'l I 1 + 1 
WRITE(6»116) I I I 
\/ARX3 5QRT( VARX) 
V/ASJY=30RT( VARY) 
Xs-XMlN/DX 
CALL   PLOT(X»0.3) 
! I 1=I I 1 + 1 
WRITE(6»116)111 
CALL    PL0T(X«8»C»2) 
111=111+1 
WRITE(6.116)1 I I 
CALL    PLOT(0«X.3) 
111=111+1 
WRITE(6»116)111 
CALL    PL0T<8.0.X»2) 
I I 1=1 II + l 
WRITE(6»116) I I I 
WRITE(99»127) 



D 
u 

I ^       -O^MÄ T( oox) 
VQI Te,( «59« 1 ^1 ) M^MXi -^»VV 
'"••^A") (   »<--# I0:j )GAR- 

II "OPMAKeHX^AR    =       ^T.pt "-Xt-SHY^AO   =       P7«/J) 
' " '       ^OQVAT(ftA^) 

ALL     ^L^   ; ( w«-U0«-3 J 
I I I = I I I-»-! 
.-^1 T'/ ( <b» 1 16) I 1 1 
"ALL      iVMPOL(0«0»0i 1 ?«5«GACJr*t Jt3A| 
•/3 I TIT ( ig, i v   'JVARXtV'ARY 

i::-      rOPVAT(9H£,IGt.'.Ä-x   =      F7.-« ■_'X«<JHSIG.''.;-Y   =      F7.2) 
"ALL.   "L.OT( ;.«-,:, P'-.-M 

I I I = I I I ♦: 
•QITFC^« 116) I 1 I 
"J-AO ( OQ» I OP )GARr- 
CALL    SYMBOL«0*0«0«125taAWh«0«3«) 
"Rl TF ( '.Q» 1 DA )XA,xn 

106       ^ORVATCQHSIGVA-A   = F^ 7. ^ « ■ax«c',-,o I'MA--»   » c,7»9) 
T-iLL    r>L0TI0«-0.!>5»-3) 
111=111+1 
■;:3ITE(6« 1 16) 11 1 
^PAO(19«105)GAQ" 
CALL    .-YMeOL(0«w«0« 1 P5 «GAPL « 0 «3* ) 
-lALL    -L0T(C»-i»^b»-3) 
t I !■! I 1^1 
•"RITt£(6» 1 16) I 11 
^^1TE(«««lOSlR.Mbl»NFLlTE 

1-3       -OW'MATC.jHf.'    =    =-7.4»2X«üHPr-.I    »      Fb • 1 »cX«JMN    «        14»6H ) 
RfAO ( 90| lO?)3Äm 
JALL    i VVMCLC 3«r. «C. 1 ^5 »GAkb »0 »3A) 
R^TUSN 
rNO 

^U^ROoTlMP     "LLIP; ("«A.t') 
'IVr:N'.>I0N   FtPt^fil ) 

OA0a3. 14l3926b3iH9/'lbO»0 
■>0    1     1*1 OA1 
Xs^LCATt1-1>«RAn 
-(1.1 )=A»COS«X) 

! - < ?« 1 )=P*SIN(X> 
RKTUPN 
"MO 

^loc-rr    RT 
«iUaROuTI\-    ROT ( TMFT iXO»YO«€L»T»S) 
OfMENSION  EU(2«361)•T(?t341i 
)|MSNSI*-)N   X.VAT( ?»?) «X(?) 

3AO= 3. i^iä^aess^ftR/ i^o»o 
TT»THcLT»RAn 
TTa-TT 

XMAT( 1*1 ) = CO.S( fT) 
XMAT( 1 «?) = ilN(TT) 
X^AT(2tI )=-XvaT(1«?) 
x-ar( -, ? ) = XMAT(i«i) 
y(I)»xo 
X(')»YC 
"»0   1    J= 1 1361 
"«0   1     1 = 1 «"^ 
•'• ( I » J ) = X ( 1 ) 
r 0   9    < a I • 2 

? T(ItJ)=T(I«J) * s*XVf. T ( 1 «.<) :•• -:L ( < « J ) 
1 "ONTINUF 
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L1 ^fiTUWN 
E:NO 

SI^FTC   FV 
FUNCTION   FV£CT( T«A«X« I «P«'^) 
r>I MANSION   T ( o ) , ä (cj) , x ( o ) 
Tfc*MP«(X« I + l)-X( I ) )/(A( 1 + 1 )-A( I))< I 

FVECT«Tt:MP*TC<) 

"NO 
f !:'FT'-    INT^D 

- UNC T I CN    I NTckP ( Ti» A « I . J ) 
1 j ••-NI c j rig   A ( Q1? ) 

IF ( J.r.T.N) J = N 
IP"( J.LT, i ) J=l 

I»'- i <•• ';• 1 )(JO   Tu   1 
IF( <a.3T« I )60    To    J 

I««A ( J-t-1 > 
1F( <<.Ge. • I )GÖ    TO    1 
J = J+1 

r-o TO ? 
:»        IF( J,'-:Q, i )r,o  TO   i 

CO   TO   ? 
i INT?:PP=J 

QETURN 

«^ATA 
lOOOOtO 07Ü10715 
?ALTY      TIMFs9Q«BOO*0<      ST0P«99»   0«0      S 

TO   1^   < FT   AT   80C   FPM«      SCALiS   APt   NM 
ICnoO.J 0 71607.-5 1 
l?'i00.0 Ü8JIC815 
1 3 '00*3 0ai60feJl 

—Ad) )*X( I ) 
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»*. »lü *    o07 > CANTO» MA6MEÜ K-| 
l-J iStETuP   3 CC-808 «NOSING 

*lajOo 
■SIBFTC   MAIN 

Vw( A».-«C) = ( A- -«C/FNj/iFN-l ,0) 
yAH< ( A »:0 =VHi{ A «r «rt ) 

LJIMSNSION  C^^OCSOI 

DIMENSION EZ(2«217I 

JlMcNSION TI.v.L (9W»« STOP (MV) »ALTCyv) » VX ( 99) • VY(^9 ) 
NAMtLlST /A.TY/TIVt-. «STCP 
DIMENSION  TITt.EC 131 «TTLl^J 
COMMON TlTi_^« ITL 
COMMON   EXtKY. b.O.VX«SU;'.Y»H«P».I •XA«Xo« I s J ♦ I tiu • VAWX « VA^V tNFL I TL. • r-1\ 
DIMENSION   TTT(2»361) 
iOUlVALtiNCcCTTTC 1 «362) *i./.) 
DATA    T I<1c:.STOP/UO«^.0«3.a«6#0«9Ü^J«0« >'9«0t0/ 
»AD = 5 7,.-9b7 7^t5 
OATA     IXX«IHL»XMAX/1HX«1H    «-518A»0/ 
IÜATE=1300 
CALL   =iLR£AD 
TESTlrUOtT-l .0 

, 1 S£Ar)(3« 100)TÜPALT. ISL). IFÜ« I»fc.W 
1 10        FORMAT(F10«0t2|4«n) 

IF( ISO.LT« IDATt. )REWIN:.   3 
IF(TOPALT.GT«0«0)GÜ   TO   88 
«cADCb.ALTY) 
^EAD(5«115)TITLE 

Mo      FO«viAT( 13A6) 
WRITE(6*151b) 
T-«1M«0.C 
DO   928    I =1 «'">9 

IFCTIMECI) •GTtB0«0ITIME( I ) «SOOÜ.O/T I viE C I ) 

)2h CONTINUE 
$ TODALT=-TC=ALT 
3 DO   92-;    1 = 1 «09 
J J»POOO«-( I + l ) 

\ 029      j(/RITK(6«930) J«TIME( I ) «STüPC I ) 
I 93Ü      FORMAT« I IC.F10«3«-10«0) 

A/RITEte« 15151T1TLE 
laS   FORMST( lHl«13A6/20HCOATE TI VE V ) 

REA'IND   3 
CP NFLITE=0 

!»=■( IDATt.tQ.ISüJGC   TO   3 
^EAÜ«3)SITE«IYR«I0ATE« IHRiNALT♦(ALT< 1 )«VX( I )»VY(I )•I•l«NALT) 
IF (31 Tb. «NE. TEST 1 ) GO   TC   996 
IDATE=1300 
30   TO   995 

-96      IP-« IDATE.LT« ISC )G0   TO   2 
IF(IDAT^.LE»1^0)00   TO   3 

c»95      IF<NFLITE.GT« 1 )G0   TO   4 
VRITE(6«101)ISÜtlEO 

1^1      FORMAT(2lH0N0   FLIGHT   BtT*fcEN I6«=;H   AND       16) 

GO   TO    1 
3 IF(ALT(NALT).LTtTOPALT)GO   Tö   2 

C *P|Tt<6tl02>IOATttIV»«<ALT(IHVXCI»•VY<IHI«1«NALT) 
lO*»      FOPMA i ( lH12Iö/(6F2r.6) ) 

NrLlT-. = NFLlTF+l 
MMAX«TOPALT 

IVEC= 1 
T=0.0 
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1=6000 
'S«)*)     J=I/20C0-l 

I VFXsINTERP(NALT»ALT«1-1«00« 1VEC) 
^FsI-lGOO 
T= T+F ^ECT ( T 1 ME » ALT i VX « 1 Vc:C » FF « J ) 
ssS+FVECK Tl -'c!« ALT« VY» WcC«FF» J) 
!OüT=I HL 
iF( T«GT#XMix)r,ü   TO   667 
10'JT= I XX 
GO   TO   f>6B 

^6"      'ONTINUT 
I = I-t-^OOO 
IF( I ,LH:.NMAX)GO   TO   666 
^FsTOP^LT 
1 =NMAX 
I V£C= INTs:WP(NALT»AL r* I« IVECI 
XaFoNC(oTCP«ALT«VX«IvEC»rF«J) 

STOP < J)« CXMAX-T)/X 
rvil=T^M+STOP( J) 

Y = 5-».«fVc.CT(bT0P«ALT«VY« IVrlCiFF« j) 
« Y = Y/6 i.U 
i IF(X.^E«G«C)Y»TC:ST1 

| 66^      CONTINUlI 
IIVEC«IVEC-t-l 

WP1TE(6»11«) I DATE »lYRtTMI,IQuTtY 

! !14      e-OPMAK        1 5 « I 2 .F7. 1 . A I .F7. 1 » HX » 1 B I.-'1 3 « 1P7E 1 3. ? ) 
' STOP(J)«0«0 

GO   TO   2 
ft CONTINUE 

GO   TO       1 
ENO 

M^FTC   FV 
FUNCTION   FVECT(TiA«X«1»P»K) 

0 DIMENSION   T(<>)«A(9>»X(9) 
3 TEVO-( X( If! )-X( I ) )/( A( l + l )-A( I ) )-tK=-A< I ) )+X( 1 ) 
1 i::-VECT=TEMP*T('<> 

I                                        PETUPN 
j ENO 

vlBFTC    INTTT 
FUNCTION   FUNC(T«A«X« 1 »P«:0 

> I PENSION   T(9)«A(9)•X(9) 
TEVP3<X( 1-H)-X< I ) )/< A( I + l )-A( I ) )»(P-A( 1 ) )+X( I ) 

PU^'CsTE'10 

PFTUPN 
ENO 

51BFTC    IN^PP 
FUNCTION   IN7ERPCN»A»|»J| 
J I MENTION    ACgc») 
1F( J.r,T«N)U = N 
1F{J,LT.I)U=1 

' <=A(J) 
lF(<.EO. I )r,C   TO   1 
IF(<.GT»I)G0   TO   J 
«»AC J-^l ) 
1F(<K.GE«I)G0   TO   1 
j= j+l 
GO   TO   ^ 

3 IF( J,r .0, 1 )G0   TO    1 

J=J-1 
GO   TO   2 



IS 
1 INTEPP=J 

3ETUON 

' iLTV    TI,.tc-=n«Ot?';<*"0O»0    * 
oji     ppv   T.O    11 CO JO   PT «    PROFILE   A 
11 '.T.O.O ':v"i ZPJX 
iALTY   7 IME«Ü»ü»23»800»Ct3ü»60ü»0» 
rt^.-i   poM   TO   50   <-FT»    600   FP'-l   TO    1 U)    «--FT« PPOFILF   f< 
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PROJECTS SUPPORTED UNDER THIS CONTRACT 

1. Air Force 
6665 
8292 
698AJ (Recovery) 
698AJ   (AOMP) 

2. DASA  -   SLEDGE 

3. NASA 
Goddard - BAPE 
MSC - CRISP 
Langley - Viking 

4. ARPA - 1366 
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Unclassified 
Sri-i.nl« CU«*il.. 

S». ..»•'»   i "•«».'. 

DOCUMENT CONTROL DATA -R&D 

OM<6f«A T.*C   * C  ' t T *   (Carpurmim mulhiHj 

Emmanuel College 
Physics Research Division 
400 The Fenway,.       _„., 
Rrxttnn       Ma ^ «; nf hii«t<»t t <; 021 1 

i    «CPOMT    TiTiC 

Unclassified 

ANALYSIS   OF   STRATOSPHERIC   BALLOON   PROGRAMS 

Scientific. Final.        1   January   1968   -   31   December   1970 
•    «w f •••Ailt (*"•' "•*••. «•"*«<(• tmtumlt lm»t nmm*i 

M.   Patricia   llagan 

31   March   1971 

F19628-68-C-0065 
•   »HOJCCT, ?••■, «NO ■OX« UNIT NO. 

6665-06-01 
t     iOO  CktMENT 

63404F 
* ooosu.tciWtNT636000 AFCRL-71-011S 

■ t. o<«T»iauT<on tr*T(MC«ir 

1- This document has been approved for public release and 
sale; its distribution is unlimited. 

TECH,   OTHER 

i«  iBOMiaaiN* wkir*«« *CTI«ITT 

Air  Force  Cambridge   Research 
Laboratories   (LC) 

L.   G.   Ilanscom   Field 
-B^d-ford,   Massaffhiitfttrs   QUIfl ■ >   «•tiaact 

The wo 
analyt 
applic 
strato 
the Ai 
Geophy 
were u 
mathem 
hand a 
comput 

rk under this contract has been computational and 
ical services in support of operations analysis, 
ations research and post flight analysis of 
spheric scientific balloon programs conducted by 
r Force Cambridge Research Laboratories (AFCRL). 
«ical and flight data, furnished by the Government, 
tilized for transcription, analysis, graphing, and 
atical computations.  The work performed includes 
nd machine plotting and the writing of several 
er programs. 

DD.'.r.,1473 Unclassified 
** kcunly CUt>i(ic<lien 
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Unclassified 
St« urity CUKsifiratie 

Balloon applications 
Atmospheric circulations 
Stratosphere 
Station-keeping vehicles 
Balloon design 
Balloon instrumentation 
Balloon trajectories 
Balloon post-flight analysis 

Unclassified 
Security CUtftificalion 


