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£BSTRACT

Impact dispersior. data, in tabular and
graphic form, are presented for 152 Aerobees,
78 Atheras, 115 Nike bcosted rockets (Nike
Apache, Nike Hydac, Nike Apache Nicap, XNike
Ca3ua, Nike Javelin) anc 249 ARCAS launched
froa White Sands Migsiie Range, New Mexico
or the CGtah Launch Complex, Sreen River,CUtah
during 1965-69. The mean miss for the
Aerobee launches is 9.6 statute miles, for
the Athena 12.3, for all Nice configurations
12.1, and for the ARCAS £.9.
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INTRODUCTION

The statistical scatter of the actual impact ooints about
the predicted imoact point of an unguided rocket is the rocket's
impact disoersion.

The causes of rocket impact dispersion can be divided into
five (5) basic categories: 1) variations in atmospheric compon-
ents, 2) variations in rocket components, 3) rocket misalign-
ments, 4) launcher misalignments, and 5) factors which do not
vary but are not orecisely evaluated or are unaccounted for.

Before an unguided rocket is flight-tested, a theoretical
dispersion studv is usuallv verformed to determine an estimate
of its dispersicen. This analvsis can he made using a traject-
ory simulation program in a high-speed computer. The best esti-
mates available of the perturbing factors can be put in the pro-
gram and the impact points can be compared with the nominal im-
pact point. When this procedure is used, it is ordinarily as-
sumed that the perturbing factors act independently.

This report presents the actual imvact dispersion of
Athena (2nd stage), Aerobee-150, ARCAS, and Nike-boosted rockets
fired at White Sands Missile Range, New Mexico (WSMR). WMo
attemot is made to isolzte the various causes of dispersion.

The actual impact points were taken from surveys when avail-
able. FElsewhere, radar or SOTIM* impact data were used.

A brief description of each rocket precedes the graphical
and tabular presentation of its impact dispersion.

This information should be helpful for range planning and
safety considerations.

* Sonic Observation of Trajectory and Impact of Missiles.
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ATHENA

The Athena is a multi-staged, fin-stabilized rocket fired
from a zero-length launcher at Green River, Utah to impact on
WSMR. The first two stages are unguided and require impact pre-
dictions. Since the second stage is most wind sensitive, its
impact dispersion is presented.

A meteorological real-time system (1-3) in which wind data
from the launch site are transmitted over commercial data lines
to a high-speed computer at WSMR is used for these firings. The
computer reduces the wind data, avplies it to a trajectory
simulation (4), and selects launcher settings using iterative
techniques.

The peak altitude for the 2nd stage of the Athena is ap-
proximately 170 statute miles MSL and its nominal impact range
is approximately 455 statute miles.
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AEROBEE - 150

The Aerobee-~150 is a slow accelarztion, liquid propellant,
fin-stabilized rocket used to carry payicads from 150 to 500
pounds to altitudes from 75 to 190 miles MSL when launched at
WSMR (4,000 feet MSL). A solid propellant booster is used to
increase the rocket's exit velocity from a 150 foot tower.

The nominal rocket impact range is 50 statute miles, al-
though this may vary, depending on the wind situation and
project requirements.

The wind-weighting technique is used for Aerobee-150
impact predictions at WSMR.




ot

(S4TIK 3LOLYLS) AONVLISIQ SSIK
1Y 114 st 01

|4 A LJ L)

SATIR ALNLVLS 9°6 SSIK NVAW

69-961
OJIXAK MAN ‘IONVY IFTISSIN SANVS HIINM
(SISVD ZBT) SHONVISIA SSIN LOVIKWI
OST AIGONAV 40 NOIINGINISIA XONANDAUL FAIIVITY FALIIVINRND

ot

114

119

oy

0s

09

0L

08

06

001

INZD ¥3d




1
4
4

8961
9961
$961

1IND weAQOIBY O asquny

seyouney 1iva pevolded Lwunp 7 !{suorjdunjiew ¢
suoyIdunIIew ¢
suoj3dunjIvw Z
1STSATVUR UOTSIBASTP STUI WOIZ PEPNTOXS BIIM SIYOUN®] (ST 93qoady Bulmorioj Iyl

8961
9961
§961

4 ¢ (1) (%4 oy 12 9°6 281 69-6961
ddv 92
€1 67 9% 44 8°8 91 nay3
6961
€ $ S (o] % o€ 82 2°6 GY 8961
4 L 92 €€ 1€ L8 (4] 1961
81 111 LY A L°6 LE 9961
S 1) €1 4 8y (1) T1°T1 zy G961
0f® 2« $2% 0%« 023 S1« SIs 01< 015 S« 50 STTIH
STTIR 2L0IVLS CARIRA ARS SONTY¥I1d
- SSIW V10l Avax
(INZD ¥dd) SAONVLISIA SSIW LOVAWI NVIR
0T FATOUIY 40 NOILNYINLISIA ADNANLAWd FAILVINY FALILVINNND

WO BOIn o S G AR 81 7%

69-596T
COIXTH MAN ‘TONVY ATISSIW SANVS ILIHM

NOIS¥AdSIQ OST IAGOUIY




ARCAS

: The ARCAS is an end-burnineg, slow acceleration, fin-
stabilized, =eteorological rocket used te carrv a 6.5 pound
vayload to avproximatelv 45 miles MSL.

L

A gas-gererator is used to increase the exit velocity of
the rocket from an 18 foot launch tube.

The nominal rocket .apact range is approximately 35
statute miles at WSMR.

The wind-weighting technique is used for ARCAS i=mpact
predictions at WSV .
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XiKE - BOOSTED ROCKETS

The Nike-boosted rcckets were combined in this analysis
since thev all showed similar iapact dispersion characteristics.

Each Nike-boosted rocket utilizes a Nike M-5 booster
wvhich gives the second stage an initial impulse so that it
coasts to an altitude of from 35,000 to 50,000 feet MSL prior
to second-stage ignition.

The second-stage molors are, in order of higher perfor-
mance: Hydac, Javelin, Apache, and Cajun.

The Nike-Hvdac carries a 220 pound payload to approxi-
mately 135 niles ¥SL; the Nike-Javelin carries a 150 pound
payload to appreximately 120 miles MSL; the Nike-Apache carries
a 70 pound pavioad to approximately 135 miles MSL; and the
Nike-Cajun carries a 70 pound payload to approximately
95 miles MSL.

Although all Nike-boosted rcckets were combined for the
overall dispersicn analvsis, a table showing impact data for

the individual f:rings follows the dispersicn analysis.

The ncainal impact range for Nike-boosted rockets at
WSMR varies from 30 to 70 statute miles.

The wind-weighting technique is used for impact predic-
tions of Nike-boosted rockets fired at WsMR.
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