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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 progranms
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.



COMPUTER PROGRAMS AND COMPUTER RUNS

1.1 A printout of VHF Omnidirectional Range (VOR)
data for approximately 60 stations using a program
previously written at Emmanuel 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
Ionization Spectrograph Program (CRISP).

1.4 Full printouts were made of data for balloon
flights from the AFCRL launch sites at Chico,
California and liolloman 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.

KEYPUNCHING

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



ANALYSES AND PLOTTING

3.1 Wind data were extracted from microfilm and
analyzed for an Advanced Rescarch Projects Agency
(ARPA) study.

3.2 Winter stratospheric winds at Chico and Hlolloman
(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 analy:zed.

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 15-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 werc collected and prepared for
compilation to assist the Field Test Director in
carrying out balloon opcrations.

3.10 Balloon Behavior Study (Sce Section 6).

3.11 Wind Characteristics Study (See Section 5).



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

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

3.14 Wwind 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,

INVENTORY LISTING OF FLIGHT DATA FOR POST FLIGHT
ANALYSIS

4.1 Information was extracted from post flight
summary forms,

4.2 Information was checked frr 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
College.

4,4 Multiple copies of the full printout were
made for balloon flights conducted at Holloman
(1962-68) and Chico (1964-68).

4,5 Selected printouts were generated to analyze
balloon performance,

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 speced and direction
were calculated for input into trajectory studies,.

BALLOON BEHAVIOR STUDY - RESEARCH CONCERNING THE VERTICAL
MOTTON OF BALLOONS .

6.1 Baracoder 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.

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 Jescription.

TOPALT, ISD, 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 TOPALT is negative, the following are expected:
New flight parameters (NAMELIST /ALTY/TIME,STOP).
New TITLE (13A6) for printed or graphic output,
Flight parameters:

TIME--Ascent rate (feet per minute) between
(N-2) thousand fect and N-thousand feet
goes into TIME(N/2000-1). Ascent rate
is converted into time in minutes;
alternatively, ascent rates less than
50 fpm are assumed to be time in minutes.

STOP--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, 50% and 90%
probability ellipses.

Idiosyncracy: Calls PLOTID, use CRTPLT
if needed.

7.2 MAGMED--Program to compute when balluon crosses
point 86.4NM west of launch site,

Idiosyncracies: None.

Following are listings of these two aforcmentioned
programs,



Lo 1 1 [ Y& - 3 1 Y [ 1 __N_ &3

C

10 *» 8079 CANTOR SIvAALL Ke]
hSETURP 3 CC=808 ¢« NOR ING
H12g0R
SIRFTLC 'AAIN
VR(AJN«C)(A=PR#C/FN)/(FM=140)
VAR(A ) 2VRQ(A ¢S eR)
SIMENSICN CARD(BO)
DIMENSION EZ(2é21T)
DIMENSION TIME(99) e LTOR(99) AL TIS7) avX(I9) eV (99)
NAMEL ST ZALTY/ZTIME «STOR
DIMENSION TITLE(I3)eTTL(.)
COMMON TITLESTTL
COMMMON EXeliYeSUMXe: LY gz e T axXAe ol o [EOeVARX OVARY INFLITE o FN
AIMENGTON TTT(P0361)
FQUIVALENTE(TTT(]1e3€2)02)
DATL TIVME eoTORP/ 1002004300603 090% 4 00024 *040/
ANz S7e 28T 10
[24TE=10500
CTALL PLOTID(]0)
SALL RFREAD
TZST1=1e0ET7=140
1 READ(S 4 100)TOPALTISDIEDIRE Y
READ (9941E15)CARD
WRITF(64¢1516)CARD
115 FORMAT( B8DAL)
1516 FOQMAT(IXeROAL)
WRITE(N94114)ISNIED
116 FONMAT(l4e48H TO [4)
READ(994115)TTL
107 FOPMAT(F1Ce0e2la411)
IF(ISCelLTeIDATEIREWIND 3
IF({TOPALTeGTeDe0)GO TO 88
IF(TOPALTENeOeOICALL “NORPLT
QEAD (S ALTY)
READ(SIIS)TITLE
115 FORMAT(1346)
D0 928 [=1¢99
IF(TIME(])eGTeS50eC)TIME(I)B2C0Ce0/TIMEC(])
928 CONTINUE
TORAL T==TOPRPALT
DO 929 121499
JR2300#( [+1)
929 YRITE(6¢93CTIJeTIME(1)eS10RP(])
23 FORMAT(1I1CsF1Ue3F10e0)
REWIND 3
3R NFLJTE=0
SUMX=060
SUMY =560
SUMXXx0e 0
SUMYY=0,0
SUMXY=0e0
IF(IDATEEQe 1SD)IGO 70 3
2 REAC(J)SITEGIYRIIDATE s IHRINALTe (AL (1) ovX{I)ovY(I)alm] oNALT)
IF(SITESeNESTESTIIGO TO 996
IDATE=1300
GO TO 995
996 IF(IDATEeLTaISND)IGO 1O 2
IFCIDATEoLES IEDIGO TO 3
D95 JFINFLITF«GTel1)GO TO 4
WIIITE(Ae101)1ISD]ED
101 FORMAT(21HONO FLIGHT RFTWEEN 16¢SH AND 16)



E] GO TO 1
3 IF(ALT(NALT) oL TeTORPALT)IGO TO 2

@ WRITE(6WI02)IDATE e IYROCALTOLI) avXCI)eVY(I)el=1eNALT)
102 FORMAT(IHIZ2IGAZA(EF2Ce5))
NFLITE=NFLITE+]
NMAX=TOPALT
IvEC=1
T=0Ded
S=Qe¢D
126000

H66 J=1/2000=1
IVEC=INTERP (NALTALT[=10000¢ [ VEC)
FF=1=100
T=T+FVECT(TIME s ALToVXeIVECIFF eJ)
S=S+FVECI(TIAE AL ToVY o IVECeFF o J)
19D FF=1
IVEC=INTERP(NALTeALTelelIVEC)
S=S+FVFCTISTOR e AL ToaVY W IVECeFF oJ)
T=T+FVECT(STOP+ALTeVXsIVECWFFeJ)
I=[1+23C0
IF(lelL"aNMAX)GO TO 666
T=2T/6060
8=5/A040
SZ(1 eNFLITE)=T
EZ(P2eNFLITE)=S
. SUMX s SUMX+T
! SUMY = SUMY+S
SUMXX=SUMXX+T#*T
SUMYY=SUVYY+S*S
SUMXY=SUMXY+T#*S
GO TO 2
A CONT INUE
FN=NFLITE
VARX=VAR (SUMXX s SUMX)
VARY=VAR (SUMYY s SUMY)
R=VR ( SUMXY ¢ SUMX e SUMY)
PSI=0eSHATANZ2 (R+RVARX=VARY ) ¥*RAD
XA=SART( (VARX+VARY ) ¥ #2=4 g O* (VARX®*VARY=R*R) )
XB=0 ¢5#( VARX+VLARY=XA)
XA=0 ¢5# (VARX4+VARY+XA)
XA=SAQRT(XA)
X3=SQRT(XR)
R2R/SAQRT (VARX*VARY)
SUMX = SUMX/FN
SUMY =SUMY/FN
Z—Z(1eNFLITE+1)=0e0
EZ(2«NFLITE+1)=0e0
TZ(] «NFLITE+2)=5UMX
FZ7Z(2«NFLITE+2)=SUMY
CALL PLOTR(EZ+TTT)
GO TC 1
END
= I|3FTC PP
SUBROUTINE PLOTR (EZWT)
NDIMENSION EZ(2¢217)eT(24361)
DIMENSION TITLE(I3)2TTL(2)
COMMON TITLE.TTL
COMMON EXsEY s SUMXeSUMYIRIPST aXAeXBe ISDeIEDIVARX ¢« VARYINFLITEWFN
DIMENSION GARE(6)
NDIMENSION EL(2¢361)
DATA BLZIH

PAFRPATD VML C R CO

O N ol
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117
115

10
CALL ELLIPS!EL oXAsXbks)
CALL ROT(PS] e SUMXeSUMYsEL ¢Te2612)
WRITE(64115)T
WRITE(64115)EZ
WRITE(6:117)S5UMXeSUMY sRIPST e XA WXEB
FORMAT(//(1P12¥10e2))
FORMATI(//7(12F 103}
M2 (NFLITE+362)
111=1
CALL SCALE(TeBeOeNal120e60eXMININX)
WRITE(Se116INFLITE ¢ XMINWOIX
FORMAT(1IHOWIS e 2F20e6)
WXITE(60116)1 11
no 1 =113
IF(TITLE(I)eNE«RBL IN=6*]
CONT INUE
= =N
CALL FRANMF(De"547e258)
CALL AXIS(CeOeTITLE«NIEsC 1060 s XMINICX0ZCe0)
I1l=111+1
WRITE(Gs116)]11
CALL AXIS(Os0sTTLO1200eC 090000 XMINeIX020e0)
I1lalll+]l
WRITE(64116)11]1
CALL LINE(EZWEZL(201)eNFLITFIZ 0=1 94 ¢ XMINDXIXMINITX)
ITI=111+1
WRITE(66116)111
CALL LINE(EZ(L1oNFLITE+I) sSZ(2eNFLIIE®1) 020200004 XMINeDXaXMINIDX)
Ill=11141
WRITE(6«116)1 11

CALL LINE(T aT(2¢1)0361 02000 4XVINICXIXMINIOX)
I1l=111+1

WRITE (O 116111

CALL LINE(TeT(241) 12036000000 XMING DX e XMINIDOX)
I1l=111+1

WRITE(6s116)111

CALL LINE(T(1e91)eT(2e¢9]1)¢2¢3604Ce0oXMINILXIXMINICX)
[11=111+1

WRITE(6e116)111

CALL ROT(PSI+SUMXeSUMYIEL ¢TelelB)
111=111+1

WRITE(6e116)111

CALL LINE(T 0T(2e¢1)e361¢200004XMINIDXeXMINIDOX)
I1l=111+1

WRITE(6s116)111

VARX=2 SQRT(VARX)

VARY=S5QRT(VARY)

X==XMIN/DX

CALL PLOT(XeD o)

I1l=111+1

WRITE(As116)111

CALL PLOT(Xe8Bel2)

Iti=111+1

WRITE(6:116) 111

CALL PLOT(O0sXe3)

ITl=111+1

WRITE(As116)111

CALL PLOT(8eCeXe2)

I1l=111+1

WRITE(6e116)1 11

WRITE(99¢127)



D 1o

PSR PATS WL C & CO

SORQRVMAT(R0X)
WRITE (S99l Ll ) ouMXe suUMY
WEAD (IS 102 )GAR
FTODMAT (ANXRAR = ET7e2 e XeARHY2RAR = ETes)
SORMAT (RAR)Y
ALIL PLOT{Ce=1eJe=3)
[1i=111+1
YRITHS (50l 16)1 1
TALL HSY L0000 0e1 PHeGAR e 3G)
YO I TE(IFel. I VarRXeVARY
FIRMAT(Am ]GV heX = F7e2e Xe9HSIG Ay = FT7¢2)
TALL LOT(l e="eP5 9= )
IlI=111+!
VRITE(SLILIB)1 T
RZAD (VG107 )GARY
CALL. SYYPOLI0e0ele1 25054 00036)
TRITE (961 L )XA XD
FORVMAT(OHAIGN A=A = ET7e24PX 050 MA= = ET7e¢2)
TALL PLCT(Ce=0e2~4=>)
I1l=111+1
WRITE(He116)1 11
READ (TG4 10?)GAR:
TALL SYMAOL(0esele 1 PSeGAR . 00034)
SALL ~LOT(Ce=CelPHe=3)
I1l=111+1
WRAITE(60116)111
HATTE(GF 105 )IRePSTeNFLITE
TORMAT( MR = F7444Z2Xe5HPST 2 FSelegXeOMN = 14 ¢6H
QEAD (994102 ) GARS
CALL S YVSCL(DeCeCol 25eGARL00034)
RETURN
£TND

RIWFTC <LL

SQURRQUTINE ELLIPI(Z eA )
DIVENLION E(24361)
RAN=36141292653:89/718060
20 =1
X=FLCAT(I=]):RAD
E(le1)=a%#T0S(X)
S(2¢1)=BRSINIX)

QETULN

=ND

RIRETC RT

QUAROUTINT ROTITHET ¢ XOeYORELeTeS)
DIMENSICON EL(24361)eT(2Pe3A])
YINMENSIOGN XMAT(2¢2) o X(2)

QAD= 41412926530/ 150e0

TT=T~Z T#RAD

TT2=TT

XMAT(1e1)=C0S(TT)

XMAT (147 )=5INCTT)

XMAT (P el )zaXMAT (10 2)

XY AT (2eZ2)=XMAT()0})

X(1)=%X0

X(2)=YQC

N0 1 J=14361

MO 1 I=1e?

T(leJ)=X(])

ro 2 <=1¢2
TClad)=T(laJ)+o%¥XVAT(le<) (<0}
SONTINUE

11
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RETURN
IND
BIOFTC Fv
FUNCTION FVZOT(TeAsXe[ePe)
DIMENSION T(9) e 4(Q) o X(9)
TENMP=(X(I+1)=X(I M) /Z(A(I+1)=AL]))={—=A(]))+X(1])
FYECT=TLPHT ()
REZTUDN
TINFETT OINTOR
TUNCTICN INTokP( ieheled)
NPMTNS IO A(QR)
IF(JelTeaNYJI=N
IF(JUelLTeid)u=1
& =4 (J)
[ (e teldU TU 1
IF(<eaTel)GL Tu =
2L (J4+]1)
[F(KKeGE el )GO TO |
JJd+]
~0 TO 2
i IF(JeQe1)GC TO 1
J=J=1
GO TO 2
1 INTERP=Y
RETURN
=ND
ESNATA
1200062 O7C1071E
FALTY TIM z994800e00¢ 3STOP=9%# 0e0
TO 10 & FT AT 80C FPMe SCALZS ARE N
1CNJ30e 0 9VT71E0751
1770060 Q8BUICEILIS
121'00e3 $8B160831

12
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COMIDUA MIIPASID @ MO RASEIS FORmS. 6l &

SadER AT PN C A CO

BbluU

$SETURP 3 Cl-508 «NORING

$18J03
S[BFTC

13
* 3075 CANTOR MAGVED bel

MAIN
V{Aes:eC)S(A="C/FN)/7 (FN=1e0)
VaAR(AIs)=VR(A e e0)

YISENSICON ThAeD(80)
DIVENSICON Z2Z2(24¢217)
DINMENSION Tl (SY)aSTURIOL ) e ALTIOGY) aVXIIO) e VY I(GI)
NAMEL IST ZATY/TIME. o STCPR
JIYMENSION TITi.e(13)eTYVL (L)

SOSION TITLzeTTL

CIOMMON EXeEYesUYXeSUlYeRePU T eXAeX e IoelEDeVARXIVARY INFLIToerN
OIMENSION TTT(24361)
SQUIVALENCE(TTT(16362)00L7)

DATA TIME eSTOR /1000200360046 600957C000:9%Ce0/
RAD=357 42957799

DATA [IXXelBLeXMAX/LIHX elH 1=518460/
IDATE=1300

CALL REREAD

TEST1=1e0E7=140
READ(D¢100)ITORALT e I SL e IED e IREW
FORMATI(F1Cede2laell)

IF(ISDeLTeIOATE )REWINC. 3
IF(TOPALTeGTe0e0)GO TO 88

READ(SALTY)

READ(S1IS)ITITLE

~ORMAT(13A6)

WRITE(64151%9)

TAM=2d el

00 928 [=1:79

%ﬁ%: H;i%fﬁgIr?CQO)TIME(X)SEOOOQO/TIME(I)
CONT ITNUE

TORAL T==TCRALT

DO G623 1=14909

J=2000%(1+1)
WRITE(6e930)JeTIME(]) «STOR( 1)
FORIMAT(IICeT10e34=10e0)

[
ARAIRISIATITAAL 5B hcoate TiNe v )
RENIND 3
NFLITE=0
IF(IDATE oEQe I SDIGO TO 3
READ(IISITE G IYRIIDATE o IHRINALTO(ALT L) ovX(TI)ovY(I)els] oNALT)
IF(S]ITEONESTESTIIGO TC 996
IDATE=1300
30 TO 9395
IF(IDATEeLTeISCIGO TO 2
IF(IDATI o= e IZD)GO TO 3
IFI(NFLITE«GTe1)GO TO 4
WRITE(64101)ISDIED
FORMAT(21HONO FLIGHT ==TwefEN [6ecHd AND  16)
GO TO 1
IF(ALTINALT)oLTeTORPALTIGU TU 2
WRITE(661C2)I0ATE o IYROLLTCIIoVX(TI) oVY (1) almleNALT)
FORMAT(IMHI2IS/ZIEF2Ce5))
NFLIT=-=NFLITE+]
NMAX=TORALT
fveC=1
T=0e0



CONMBUOWE WRIFGRINS § SOOI SVEDEIS FORMME. Wl &

PAFIRPATS TR C & OO

S=Jed
126000
~66 J=1,/20C0=]
IVEC=INTERP (NALTWAL Te1=13000IVEC)
FF=1=1C00
T=T+F VECT(TIMEWALToVX eIV CoFF o J)
SESHFVECTITIMNEZdALTaVY el Ve CoFF o J)
10UT=18L
iIF(TeGTeXMAIXIGO TO 667
I0UT=1xXX
GO0 TO %68
567 TONT INUE
[=1+250C
IF(leLFE eNMAXIGO TO 666
FF=TORALT
1 =NMAX
IVEC=INTZRR(HALTeAL ielo V=)
XSFUNC(STORP AL T VX IVECeFrF o J)
STOP( )2 (XA X=T)/X
TMI =T M+STORP(J)
Y=3+EVECT(STORVALTeVY s lVECWFF o)
Y=Y/6)eV
IF(XeLzaCeC)Y=TIST]
6668  TZONTINULE
IVEC=IVEC+]
WRITE(G6:¢116)IDATEGIYRITMIGIOUT WY
114 FORMAT( 150 12¢F 7ol 0ALeF 70l e8X013¢221301PT7EL1363)
STOR(JU)=060

GO TO 2
4 CONT INUZ

GO0 TO 1

END
T|’FTC FvV

FUNCTION FVECT(TeAeXelePeK)
DIMENSION T(9)1A(9) +XI(9)
TEMO=(X(I+!)=X([))/7(A(I+]1)=A(]))*(==i(]))eX(])
FVECT=TEMP*T(X)
RETURM
IND

FIBFTC INTTT
FUNCTION FUNC(TeAeXe]leiP2ex)
NIMEMNSICN T(S)A(9) e X(TF)
TEMB2(X(I+]1)=X{{))/(A(]+))=A(]))*(P=A(]))+X(])
FUNA~ =z TEMD
RETURN
SN0

31IBFTC INTRP
FUNCTION INTEZRF(NedAel o)
DIMENSION &(99)
IF{(JeGTeN)JI=N
IF(JelLTel)u=1

2 <zA(J)
IF(KeFNel)IGO TC 1
IF(KeGTel)GO TO 3
K=2A(J+r])
[F(KKeGEel)GO TO )
J=J+1
GO TO 2

a IF(Je=Rel)GO TO 1}
J=J=1
GO TO 2
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1 INTERQP=U
RETURN
NN
5NATA
11720%0 701 3R3!

PALTY T1
Qs Fpw

11777067

ME=0eQeE 3220060 &

TD 11CCJO0 FTa

~7ey ey

PROFILE A

DALTY TIVE=Ceue23%800eCe30U%6C0e03

I FEDe

TC S0 <X=FT.

600 FPM

0 110

C=FTe

PROFILF A
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PROJECTS SUPPORTED UNDER THIS CONTRACT

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

DASA - SLEDGE

NASA
Goddard - BAPE
MSC - CRISP

Langley - Viking
ARPA - 1366
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