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ABSTRACT 

Meteorological data gathered for the launching 
of Athena Flight 122, Vehicle V-123-D, are presented 
for the Air Force Space and Missile Systems Organi- 
zation and for ballistic studies. The data are 
presented in tabular and figure form. 
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fesits INTRODUCTION 

Athena Flight 122, Vehicle V-123-D (ASOS), was fired from 
Green River, Utah, Launcher Number 417, at 0240 hours 00.295 
seconds MDT, 11 July 1970, by the Atlantic Research Corporation 
for the Air Force Space and Missile Systems Organization. 

Launcher settings, along with other desired trajectory 
information, were derived by the Meteorological Support Technical 
Area of the Atmospheric Sciences Laboratory (ASL) by using real- 
time meteorological data from the Green River, Utah, Complex and 
tha 5-D trajectory simulation computer program developed by ASL, 
White Sands Missile Range (WSMR), New Mexico. Ballistics Meteor- 
ologists at Green River and at the WSMR computer monitored and 
verified the input and output data. Recommended launcher settings, 
trajectory data and other information were transmitted to the range 
and project personnel as required. The Ballistics Meteorologists 
for this firing were Gordon L. Dunaway at Green River and John M. 
Sharpe at WSMR. 

■ 

■ 
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DISCUSSION 

The Real-Time Meteorological System (1, 2) developed by 
Atmospheric Sciences Laboratory for Athena impact predictions 
was used for this firing. 

The real-time system as used on this firing consisted of 
the following components: 

a. A 500-foot meteorological tower with wind 
measuring instruments at six levels and 
90-foot pole with instruments at two levels. .... 

b. Automatic pilot-balloon wind measuring sys- 
tems (3, 4) utilizing a T-9 radar for measure- 
ment of the winds from 500 to 10,000 feet 
above the surface.     : 

■ 

c. The AN/GMD wind-measuring system (rawin), 
monitored by the MPQ/12 radar, for measuring 
the winds from 10,000 to 100,000 feet. 

d. The meteorological rocket for measuring winds 

above the rawin level. 

e. A high-speed digital computer. 

All Green River wind data in this report are oriented with 
respect to the nominal 151.2° firing line to White Sands Missile 
Range. This presents a more accurate head, cress, or tail wind. 
Positive Range component values are oriented to 331.2° True North, 
and positive Cross component values are oriented to 61<2° True 
North. Wind direction and speeds for Green River have the same 
orientation, with 360° representing 331.2° True North. 

All wind data not taken at Green River are referenced to 
True North (TN). 
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TABLE I 

THEORETICAL ROCKET PERFORMANCE VALUES 

,. 

ATHENA -D- CASE 32372 MAX RANGE MAT 1970 

BALLISTIC FACTORS VELOCITY VECTORS (GEODETIC) 

(WITH SPIN EFFECT) 

ALTITUDE B.F. ALTITUDE B.F. 

4460- 4515 .0248 11K-13K .0322 TIME ALTITUDE ALPHA THETA 
- 4549 .0302 -15K .0252 .530 4492 152.200 72.000 
- 4593 .0329 -17K .0192 RCRT BO 2.483 5089 151.947 70.177 
- 4639 .0297 -19K .0150 5.530 6713 151.542 66.603 
- 4701 .0356 ~21K .0120 10.530 10838 151.354 62.384 

- 4789 .0476 -23K .0098 15.530 16619 151.409 59.034 
- 4873 .0373 -2Ä .0083 20.530 24208 151.462 56.328 
- 4968 .0393 -30K .0159 25.530 33955 151.514 54.146 
- 5100 .0487 -35K .0115 30.S30 46226 151.565 52.376 
- 5200 .0317 -45K .0111 35.530 59334 151.618 50.698 
- 5300 .0302 -55K .0030 40.530 71850 151.669 48.918 
- 5400 .0240 -65K .0011 CSRT BO 41.001 72984 151.674 48,742 
- 5500 .0237 -75K -.0005 44.300 80694 151.706 47.474 
- 5750 .0483 -85K -.0019 45.530 83469 151.717 46.983 
- 6000 .0400 -95K .0083 2ND IGN 46.025 84570 151.720 46.782 
- 6250 .0342 -105K .0058 50.530 94993 151.739 45.024 
- 6500 .0287 -115K .0052 55.530 107893 151.755 43.277 
- 7000 .0471 -135K .0072 60.530 122492 151.766 41.742 
- 7500 .0379 -155K .0047 65.530 139065 151.768 40.403 
- 8000 .0309 -175K .0030 70.530 157754 151.768 39.227 
- 9000 .0437 -195K .0028 75.530 178712 151.769 38.192 
-10000 .0312 -215K .0002 80.530 201862 151.792 37.268 
-11000 .0235 -235K .0000 2ND BO 81.015 204159 151.794 37.181 

UNIT WIND EFFECTS 
.. 

NOMINAL IMPACT 

RANGE - .5JÖ85  CROSS - 5.3911 
FIRST STAGE 

X - 122609 FT - 23.2221 MI 
Y - -232893 FT - 44.1098 MI 

RANGE - 263195 FT - 49.8476 MI 

NOMINAL LAU NCHER SETTINGS SECOND STAGE 
X - 1054725 FT - 199.7585 MI 

GEOCENTRIC GEODETIC Y - -2101586 FT —398.0277 MI 
ALPHA - 151.927 ALPHA - 152.200 RANGE - 2351406 FT - 445.3420 MI 
THETA - 72.167 THETA - 72.000 

TOWER TILT - 1.083 MI/DEG 
.' ■ 



SAMPLE FORMAT FOR DATA APPEARING IN TABLES III THROUGH XI 

number 

TRAJ.  *0.0    TIME 
BALLISITC DISPLACEMENTS 
RANGE    TOW    0.0 
CROSS    TOW    0.0 

LAUNCH ANGLES 
AZIMUTH    000.0DEGS 
ELEVATION    00.0DEGS 

time of computation 5-D trajectory (Greenwich mean time) 

00.0 

Pia 
PIB 

00.0MINS 
00.0MINS 

00.0 
(STATUTE MILES) 
0.0    UP 
0.0    UP 

■■* 

OO.OSEC. 
.OSEC. 

0.0 TOTAL 
0.0 TOTAL 

0.0 
0.0 

1-BST 
1-BST 

0.0 
0.0 

IMPACT CHARACTERISTICS 
X 

** 1ST      00.000 
2ND     000.000 
PIP       0.000 

(STATUTE MILES) 

MARK II 
TIME 

.5 
2.5 
5.5 
10.5 
15.5 
20.5 
25.5 
30.5 
35.5 
40.5 
41.0 
44.3 
45.5 
46.0 
50.5 
55.5 
60.5 
65.5 
70.5 
75.5 
80.5 
81.0 

110.0 
110.1 
238.6 
476.7 
542.7 
100.0 
298.0 
100.0 
298.0 

Y 
-00.000 
-000.000 

0.000 

DX 
0.000 
-.000 

DY 
0.000 
-.000 CHANGE IN IMPACT 

■ 

FROM NOMINAL 

PREDICTED 
AZ 

0CJ.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000<.000 
000.000 
000.000 
000.000 
000.000 
000.000 
000.000 

TRAJECTORY 
EL 

00.000 
00.000 
00.000 
00.000 
00.000 
00.000 

RANGE OR Y VALUES ARE NORTH, 
SOUTH. CROSS OR X VALUES ARE 
EAST, WEST.  (NORTH OR EAST IS 
DESIGNATED BY A POSITIVE VALUE: 
SOUTH OR WEST BY A NEGATIVE 
VALUE). 

00.000 VELOCITY VECTORS 

00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 
00.000 

- 

■■■ - 

** 

TOW - 
PIB - 
UP - 
TOTAL 
1-BST 

1ST 
2ND 
PIP 

TOWER 
PIBAL 
UPPER 

-1st STAGE 

1ST STAGE 
2ND STAGE 
PARACHUTE IMPACT 

TABLE II. ACTUAL AND PREDICTED LAUNCH AND IMPACT DATA 
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SAMPLE FORMAT FOR DATA APPEARING IN TABLES 
- 

I 

i: 

I ' 

layer mid 
point 

(fact above 
sea level) 

MEAN (FT) 
4504.0 
4531.5 
4570.5 
4615.5 
4669.5 
4744.5 
4830.5 
4920.5 
5034.3 
5150.0 
5250.0 
5350.0 
5450.0 
5625.0 
5875.0 
6125.0 
6375.0 
6750.0 
7250.0 
7750.0 
8500.0 
9500.0 

10500.0 
12000.0 
14000.0 
16000.0 
18000.0 
20000.0 
22000.0 
240u0.0 
27500.0 
32500.0 
40000.0 
50000.0 
60000.0 
70000.0 
80000,0 
90000.0 

100000.0 
110000.0 
125000.0 
145000.0 
165000.0 
185000.0 
205000.0 
225000.0 
245000.0 

c • - 

A(D) 
0.0 
0.0 

azimuth 
(degrees) 

S(K) 
0.0 
0.0 
G.O 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

speed 
0.0 (knot 
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 
0.0 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 
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 0.0 
0.0 0.0 

R 
0,0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

I 0.0 
0.0 
0.0 
0.0 
0.0 

range 
wind 
(miles 
per 
hour) 

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 
0.0 
0.0 

c 
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 
0.0 
0.0 
0.0 
0.0 
0.0 

cross 
wind 
(miles 
per 

hour) 

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 

RANGE 
0.0 
0.0 
0.0 

CROSS 
0.0 
0.0 
0.0 

range and cross 

displacements due 
to the wind in 
statute miles 

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 
0.0 
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.Q 
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 
0.0 
0.0 
0,0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

TABLE II. WIND PROFILE AND IMPACT DISPLACEMENTS (C0NT) 
7 
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TABLE III. ACTUAL AND PREDICTED LAUNCH AND IMPACT DATA 
ATHENA FLIGHT 122 

- ,   - 
. 

TRAJ.   1 THE       7.0    33.?? 
BALLISTIC DISPLACEMENTS   (XILfc.'») 
RANGE       TOW       0.0       PIß       -.9 
CROSS      TOW    -1.1       ?I3 -26.0 

LAUNCH ANGLES 
AZIMUTH   148.0DEGS 7.0MINS 

ELEVATION     72.0DEGS 43.0MINS 
IMPACT  CHARACTER ISTICS(WILES) 

! 
■ 

■ 

UP    -1.4  TOTAL    -2.3  1-BST    -1.7 
UP    -4.0 TOTAL -31.1   1-BST -41.1 

I 

13T 
2ND 
PIP 

TIME 
.5 

2.5 
5.5 

10.5 
15.5 
20.5 
25.5 
30.5 
35.5 
40.5 
41.0 
44.3 
45.5 
46.? 
50.5 
55.5 
60.5 
65.5 
70.5 
75.5 
30.5 
81.0 

110.0 
110.1 
233.6 
476.7 
542.7 
100.0 
298.0 
100.0 
2S8.0 

X 
21.529 

198.070 
0.000 

PREDICTED 
AZ 

148.121 
147.976 
148.372 
150.164 
151.174 
151.968 
152.634 
153.006 
153.058 
153.112 
153.117 
153.155 
153.168 
153.171 
153.048 
152.830 
152.691 
152.481 
152.284 
152.075 
151.910 
151.912 
152.028 
152.018 
152.260 
145.291 
347.642 
153.616 
24.763 

153.234 
340.145 

-43.701 
-396.796 

0.000 
TRAJECTORY 

EL 
72.729 
71.035 
67.353 
63.196 
59.656 
56.719 
54.478 
52.598 
50.911 
49.134 
48.960 
47.695 
47.205 
47.005 
45.183 
43.331 
41.306 
40.401 
39.143 
33.074 
37.121 
37.034 
31.466 
31.445 
-1.073 

-80.271 
-82.456 

4.747 
-87.318 

4.764 
-89.248 

15.2SEC. 
43.6SEC* 

-1.643 
-1.689 

ii 

i 

: 
: 

i 

us. 

■ 

DY 
.368 

1.232 

- 

■   . 

- 
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TABLE III.  (COST) WIND PROPILE AND IMPACT DISPLACEMENTS 
ATHENA FLIGHT 122 

a. 

I   ■ 

.<!EAN<FT)     A(D)     SCK) R C 
4504.0 209.6 2.0 -2.0 -1.1 
4531.5 226.5 .5       -.4       -.4 
4570.5 244.7 .5      -.2      -.5 
4615.5 346.0 7.7 8.5 -2.! 
46S9.5 340.6 3.8 4.2 -1.5 
4744.5 195.6 1.7 -1.9 -.5 
4830.5 196.6 1.6 -1.7 -.5 
4920.5   177.0       1.9    -2.2 .1 
5034.3   174.4       1.7-1.9 .2 
5150.0   192.3       1.4    -1.6      -.3 
5250.0 219.2      2.2    -2*0    -1.6 
5350.0 231.3      3.4    -2.4    -3.0 
5450.0 234.9       3.8    -2.5    -3.6 
5*25.0 239.3       4.5    -2.6    -4.4 
5375.0 251.5       6.1     -2.2    -6.7 
6125.0 256.9       8.2    -2.1     -9.1 
6375.0 260.1       9.3    -1.8 -10.5 
6750.0 264.5     12.0    -1.3 -13.8 
7250.0 264.2     14.5    -1.7 -16.6 
7750.0 269.3     14.7       -.2 -17.0 
8500.0       0.0       0.0       0.0       0.0 
9500.0 251.2     15.8    -5.9 -17.2 

10500.0 241.0     12.5     -7.0 -12.6 
12000.0 232.3     13.7    -9.6 -12.5 
14000.0 242.3     18.6    -9.9  -18*9 
16000.0 230.0    21.0 -15.5 -18.5 
18000.0 230.0    24.0 -17.8 -21.2 
20000.0 230.0    25.0 -18.5 -22.1 
22000.0 230.0    29.0 -21.5 -25.6 
24000.0 260.0    23.0    -4.6 -26.1 
27500.0 260.0    25.0    -5.0 -28.4 
32500o0 250.0    31.0 -12.2 -33.5 
40000.0 230.0    33.0 -24.4  -29.1 
50000.0   170.0     12.0 -13.6      2.4 
60000.0   130.0     12.0    -8.9     10.6 
70000.0   130.0     15.0 -11.1.    13.2 
80000.0   130.0    22.0 -16.3     19.4 
90000.0   135.0    29.0 -23.6    23.6 

100000.0   125.0    33.0 -21.8     31.1 
110000.0   110.0    33,0 -13.0    35.7 
125000.0   115.0    50.0 -24.3     52.2 
145000.0   135.0    76.0  -61.9     61.9 
165000.0   110.0    74.0 -29.1     80.1 
185000.0   105.0   116.0 -34.6   129.0 
205000.0   130.0    86.0 -63.7     75.9 
225000.0   130.0    80.0 -59.2     70.6 
245000.0   130.0    80.0 -59.2     70.6 

RAHGE CROS 
0.0 -.1 
0.0 -.1 
0.0 -.1 

.1 -.3 

.1 -.3 
0.0 -.1 
0.0 -.1 
0.0 0.0 
-.1 .1 
0.0 -.1 
0.0 -.3 
0.0 -.4 
0.0 -.5 
-.1 -1.1 
0.0 -1.4 
0.0 -1.7 
0.0 -1.6 
0.0 -3.5 
0.0 -3.4 
0*0 -2.8 
0.0 0.0 
-.1 -2.9 
-.1 -1.6 
-.2 -2.2 
-.1 -2.6 
-.2 -1.9 
-.1 -1.7 
-.1 -1.4 
-.1 -1.4 
0.0 -1.2 
0.0 -2.4 
-.1 -2.1 
-.1 -1.7 
0.0 0.0 
0.0 .1 
0.0 0.0 
0.0 -.2 
-.1 1.1 
-.1 1.0 
0.0 1.0 
-.1 2.0 
-.2 1.6 
0.0 1.3 
-.1 1.9 
0.0 .1 
0.0 0.0 
0.0 0.0 

* 

* data missing due to operational technicality 

9 

I . -,. 



'- "»«jsa»wm ■—■*—*i ».u.imi'niii   i    mm -III.I.ÜHI.».    WHimm. I.I - W'"»» ■"■'■'     Jiiiu» HI HIM™ Hi       iii    II..I.I 

i 

TABLE IV.     ACTUAL AND PREDICTED 
ATHENA FLIGHT 122 

LAUNCH AND IMPACT DATA 

- 

TRAJ.   2 TlilE       7.0    43.7 
34111 STIC DISPLACEMENTS   C!ILES> 
.7ANGE       TOW       0.0       PI3       -.9 
CROSS       TOW     -2.7       PI3 -34.7 

LAUNCH ANGLES 
AZIMUTH   146.0DEGS 38.0MINS 

ELEVATION     72.0DEGS 49.0rtINS 
IMPACT  CHARACTERISTICS(MILES) 

■ 

! 

- 

UP 
UP 

-1.7 
-4.7 

TOTAL 
TOTAL 

HIT 
2*D 
PIP 

TIKE 
.5 

2.5 
5.5 

10.5 
15.5 
2C.5 
25.5 
30.5 
35.5 
40.5 
41.0 
44.3 
45.5 
46.0 
50.5 
55.5 
SO.5 
65.5 
70.5 
75.5 
30.5 
8 1.0 

110.0 
110.1 
233. Ö 
476.7 
344.7 
130.0 
293.0 
100.0 
293.0 

X 
21.636 

198.933 
0.000 

PREDICTED^ 
AZ 

146.639 
146.382 
147.405 
150.004 
150.967 
151.769 
152.465 
152.946 
153.029 
153.079 
153.085 
153.123 
153.155 
153.138 
153.006 
152.763 
152.576 
152.366 
152.168 
153.957 
151.793 
151.795 
151.912 
151.901 
152.144 
158.139 
349.935 
155.614 
29.097 

155.201 
540.106 

-45.657 
-596.580 

0.000 
TRAJECTORY 

EL 
72.821 
71.096 
67.570 
65.404 
59.366 
56.926 
54.504 
52.559 
50.868 
49.090 
48.915 
47.649 
47.159 
46.958 
45.147 
45.4 18 
41.342 
40.458 
59.181 
58.114 
57.161 
57.075 
51.510 
51.488 
-1.025 

-80.555 
-82.168 

4.741 
-86.865 

4.747 
4 -89.247 

19.8SEC. 
16.5SEC. 

DX 
-1.556 
-.771 

'j - 

.      ■: 

-2.6 
-42.1 

DY 
.411 

1.647 

- 

1-BST 
1-BST 

-2.1 
-52.6 

' 
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TABLE IV.  (COST) WIND PROFILE AND IMPACT DISPLACEMENTS 
ATHENA FLIGHT 122 

rtEAN(Fi)     A CD) S(K) R C RANGE CROS 
4304.0 273.2 2.7 .2 -5.1 0.0 -.4 
4531.5 340.1 2.1 2.5 -.8 0.0 -.1 
4570.5 297.4 1.5 .7 -1.5 0.0 -.2 
4615.5 298,1 1.4 .3 -1.5 0.0 -.2 
46C9.5 276.5 1.7 .2 -2.0 0.0 -.4 
4744.5 258.4 2.4 -.6 -2.7 0.0 -.7 
4350.5 232.8 1.5 -1.1 -1.4 0.0 -.3 
4920.5 238.2 1.4 -.9 -1.4 0.0 -.5 
5034.3 275.4 4.6 .5 -5.5 0.0 -1.4 
5130.0 255.1 2.4 -.7 -2.7 0.0 -.5 
5250.0 257.9 2.2 -.5 -2.5 0.0 -.4 
5350.0 245.4 5.2 -1.5 -5.4 0.0 -.4 
5450.0 252.4 4.0 -1.4 -4.5 0.0 -.6 
5625.0 249.8 4.5 -1.7- -4.7 0.0 -1.2 
5373.0 259,3 8.1 -1.7 -9.2 0.0 -2.0 
6125.0 269.1 7.7 -.1 -8.8 0.0 -1.6 
6575.0 269.1 11.2 -.2 -12.8 0.0 -2.0 
•5750.0 27 I.e. 15.5 .4 -15.5 0.0 -5.9 
7250.0 265.4 17.9 -1.6 -20.6 0.0 -4.2 
7750.0 261.4 16.4 -2.8 -18.7 0.0 -5.1 
8500.0 254.3 16.6 -5.2 -18.4 -.1 -4.5 
9500.0 249.3 15.1 -6.2 -16.5 -.1 -2.7 

10500.0 238.1 12.9 -7.8 -12.6 -.1 -1.6 
12000.0 226.6 14.0 -11.1 -11.7 -.2 -2.0 
14000.0 241.4 20.2 -11.1 -20.4 -.2 -2.8 
16000.0 230.0 21.0 -15.5 -18.5 -.2 -1.9 
18000.0 230.0 24.0 -17.8 -21.2 -.1 -1.7 
20000.0 230.0 25.0 -18.5 -22.1 -.1 - 1.4 
22000.0 230.0 29.0 -21.5 -25.6 -.1 -1.4 
24000.0 250.0 29.0 -21.5 -25.6 -.1 -1.1 
27500.0 230.0 52.0 -25.7 -28.2 -.2 -2.4 
32500.0 230.0 45.0 -55.5 -59.7 -.2 -2.5 
40000.0 230.0 45.0 -55.5 -39.7 -.2 -2.4 
50000.0 230.0 20.0 -14.8 -17.6 0.0 -.5 
60000.0   120.0 12.0 -6.9 12.0 0.0 .1 
70000.0   120.0 12.0 -6.9 12.0 0-0 0.0 
80000.0   130.0 19.0 -14.1 16.8 0.0 -.2 
90000.0   135.0 29.0 -25.6 25.6 -.1 1.1 

100000.0    74.8 45.4 13.7 50.4 0.0 1.6 
110000.0   110.0 55.0 • -13.0 35.7 0.0 1.0 
125000.0   115.0 50.0 • •24.3 52.2 -.1 2.0 
145000.0   135.0 76.0 • ■61.9 61.9 -.2 1.6 
165000.0   110.0 74.0 ■ ■29.1 80.1 0.0 1.3 
1H5000.0   105.0 116.0 ■ ■54.6 129.0 -.1 1.* 
205000.0   150.0 86.0 • •65.7 75.9 0.0 .1 
225000.0   150.0 80.0 ■ •59.2 70.6 0.0 0.0 
245000.0   150.0 80.0 - •59.2 70.6 0.0 0.0 
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TABLE V.     ACTUAL AND PREDICTED LAUNCH AND IMPACT DATA 
ATHENA FLIGHT 122 

TRAJ.3                  TIME g.J       4.6 
•BALLISTIC DISPLACEMENTS   WILES) 
RANGE       TOW          .2 PIB    -1.1         UP    -1.7 TOTAL     -2.6   I-3ST    -2.0 
CROSS       TOW     -1.5 PIB  -35.5         UP    -6.6 TOTAL  -43.6   1-BST  -53.6 

LAUNCH ANGLES 
AZIMUTH   M6.0DEGS 25.0MINS 50.1SEC. 

ELEVATION     72.0DEGS         49.0MINS 9.3SEC. 
IMPACT  CHARACTERISTICS01ILES) 

X Y                      DX 
1~T                   21.645 -43.479              -1.528 

2ND                 198.253 -396.336              -1.505 
PIP                     0.000 0.000 

PREDICTED TRAJECTORY 
TIME                      AZ EL 

.5            146.431 72.819 
2.5            146.296 71.148 
5.5            146.943 67.542 

10.5            149.743 63.411 
15.5             150.808 59.837 
20.5            151.663 57.001 
25.5             152.470 54.5S9 
30.5            152.953 52.657 
35.5            153.036 50.969 
40.5            153.086 49.194 
41.0            153.093 49.019 
44.3            153.131 47.754 
45.5            153.143 47.265 
45.0            153.146 47.065 
50.5            153.024 45.244 
55.5            152.856 43.443 
60.5            152.666 41.869 
65.5            152.456 40.465 
70.5            152.258 39.207 
75.5            152.048 38.139 
80.5            151.884 37.186 
81.0            151.885 37.099 

110.0 152.002 31.534 
110.1 151.991 31.512 
238.6 152.235 -1.021 
476.7 138.102 -80.372 
544.7 351.337 -82.133 
100.0 153.588 4.821 
293.0 33.757 -86.782 
103.0 153.210 4.837 
297.0           340.124 -89.248 

12 



'Willi I   ■   i» 

TABLE V.     (CONT) WIND PROFILE AND IMPACT DISPLACEMENTS 
A'HIENA FLIGHT 122 

! 
. 

I 

:1EAN(FT) A(D) S(K) R C RANGE CROS 
4504.0 230.2 .2 -.1 -.1 0.0 0.0 
4531.5 331.8 .5 .5 -.3 0.0 0.0 
4570.5 322.3 .6 .5 -.4 0.0 • - .1 
4615.5 345.1 3.0 8.9 -2.4 .1 - .4 

oil ■ 46*59.5 337.8 4.6 4.9 -2.0 .1 - .4 
4744.5 247.4 1.4 -.6 -1.5 0.0 - .4 
4330.5 216.3 1.2 -1.1 -.8 0.0 - .2 
4920.5 197.7 1*5 -1.6 -.5 0.0 - • 1 
5034.3 190.4 .8 -.9 -.2 0.0 0.0 
5150.0 193.6 2.3 -3.1 -.8 -.1 - .1 
5250.0 194.3 3.3 -3.7 -.9 -.1 - .2 
5350.0 23S.2 2.2 -1.4 -2.1 0.0 - .3 
5453.0 252.3 2.9 -1.0 -3.2 0.0 - .4 
5625.0 245.5 5.6 -2.5 -5.9 -.1 »I .5 
5375.0 252.3 8.9 -3.1 -9.8 -.1 

—             i 

-2.1 
5125.0 268.4 9.9 -.3 -11.4 0.0 -2.1 
6375.0 278.2 12.6 2.1 -14.3 0.0 -2.2 
6750.0 267.5 16.2 -.8 -18.6 0.0 -4.7 
7250.0 257.9 17.1 -4.1 -19.2 -.1 -3.9 
7750.0 260.2 18.3 -3.6 -20.8 -.1 -3.5 
8500.0 256.2 15.6 -4.3 -17.5 -.1 -4.1 
9500.0 255.2 17.5 -5.2 -19.5 -.1 -3.3 

10500.0 244.9 13.4 -6.5 -14.0 -.1 -1.8 
12000.0 226.6 16.4 -13.0 -13.7 -.2 -2.4 
14000.0 243.6 20.1 -10.3 -20.7 -.1 -2.8 
16000.0 240.0 20.0 -11.5 -19.9 -.1 -2.1 
13000.0 240.0 23.0 -13.2 -22.9 -.1 -1.9 
20000.0 240.0 24.0 -13.8 -23.9 -.1 -1.5 
22000.0 230.0 23.0 -20.7 -24.7 -.1 -1.3 
24000.0 240.0 31.0 -17.8 -30.9 -.1 -1.4 
27500.0 240.0 37.0 -21.3 -36.9 -.2 -3.2 
32500.0 230.0 45.0 -33.3 -39.7 -.2 -2.5 
4 0000.0 230.0 45.0 -33.3 -39.7 -.2 -2.4 
50000.0 230.0 20.0 -14.8 -17.6 0.0 -.3 
60000.0 120.0 12.0 -6.9 12.0 0.0 .1 
70000.0 120.0 12.0 -6.9 12.0 0.0 0.0 
30000.0 130.0 19.0 -14.1 16.8 0.0 -.2 
90000.0 135.0 29.0 -23.6 23.6 -.1 1.1 

100000.0 125.0 33.0 -21.3 31.1 -.1 1.0 
noooo.o 110.0 33.0 -13.0 35.7 0.0 1.0 
125000.0 115.0 50.0 -24.3 52.2 -.1 2.0 
145000.0 135.0 76.0 -61.9 61.9 -.2 1.6 
165000.0 110.0 74.0 -2S.1 80.1 0.0 1.3 
135000.0 105.0 116.0 -34.6 129.0 -.1 1.9 
205000.0 130.0 36.0 -53.7 75.9 0.0 .1 
225000.0 130.0 80.0 -59.2 70.6 0.0 0.0 
245000.0 130.0 80.0 -59.2 70.6 0.0 0.0 
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TABIE VI. ACTUAL AND PREDICTED LAUNCH AND IMPACT DATA 
ATHENA FLIGHT 122 

' 

) 
' , ■ 1.- I      ' 

X RA J . 4               TIME 8.0     14.4 , 
3ALLISTIC DISPLACEMENTS   (.1ILES) 

■ .    ' 

=>ANGE TOW       -.3 PI3       - .9 UP    -1.7  TOTAL    -2.3   t-BST 
CROSS TOW       - .4 Pia  -34.7 UP    -6.6  TOTAL -41.7   I-3ST 

LAUNCH ANGLES ; - - 
A 2 :iiVJTH  14S.0DEGS         41.0MINS 2.7SEC. ,£..31 

ELEVATION     72.0DEGS         51.0.MINS 42.0SEC. „   f. 
ISPACT CHARACTER 1STICS(MILES) * •    -     .. 

X Y DX DY 
10T 21.744 -43.647 -1.423 .421 
2ND 198.649 -396.302 -1.109 1*225 ?t? 0.000 0.000 ' -     -, - 

PREDICTED TRAJECTORY 8i   - ■   t '";-.' 

11 ME AZ EL : ■•■-■-             •   - 

.5 146.684 72.862 . i % * 
2.5 14S.358 71.098 
5.5 147.150 67.423 , 

10.5 149.710 63.340 ■ 

15.5 130.771 59.865 ' 
20.5 151.647 56.962 ■ ,      ?*< 
25.5 152.452 54.562 
30.5 152.934 52.621 : 
35.5 133.017 50.934 ■ 

■ 

40.5 133.067 49.160 • 
41.0 153.073 48.985 
44.3 153.111 47.721 ■ 

45.5 153.123 47.232     , • • 
46.0 153.126 47.032 
50.5 153.004 45.213 C . 11 
5p.5 152.837 43.4 14 i 

■ • 
60.5 152.647 41.84 1 ■ ' 
65.5 152.436 40.437 ■ • 
70.5 152.239 39.130 ' 
75.5 152.029 38.112 
«KK5 151.865 37.150 -      l 

.       ■        ■ 

31.0 151.366 37.073 , €1 
■ 

110.C 151.933 31.510 . , 
110.1 151.972 31.439 -  , 

■ 

233.6 152.216 -1.0 IS ■     . 

476.7 138.351 -80.266 . .•: j .   '    -   .       ' 
544 .2 351.572 -82.222 : fr i 
100.0 153.566 4.914 '      : . . 
293.0 31.382 -86.836 . 
100.0 153.190 4.933 .     . * 
253.0 340.067 -89.245 ■    '    ■ 

" f 
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TABLE VI.  CCONT) WIND PROFILE AND IMPACT DISPLACEMENT 
ATHENA FLI7HI 122 

rtEAK(FT) A(D) 3<K) '« C RANG? CR0S 
4304.0 150.3 3.3 -3.3 1.9 0.0 .3 
4331.5 160.3 2.8 -3.0 1.1 0.0 .2 
4570.5 187.5 2.0 -2.3 -.3 0.0 -.1 
4615.5 185,8 2.2 -2.6 -.3 0.0 0.0 
4G69.5 188.2 1.7 -2.0 -.5 0.0 -.1 
4744.5 195.3 1.1 -1.2 -.3 0.0 -.1 

« 4830.5 215.8 1.2 -1.1 - .8 0.0 -.2 
4920.5 229.4 2.2 -1.7 -1.9 0.0 -.4 
5034.3 190.4 .8 -.9 -.2 0.0 0.0 
5150.0 193.6 2.8 -3.1 -.8 -.1 -.1 
5250.0 194.3 3.3 -3.7 -.9 -.1 -.2 
5350.0 236.2 2.2 -1.4 -2.1 0.0 -.3 
5450.0 252.3 2.9 -1.0 -3.2 0.0 -.4 
5625.0 246.5 5.6 -2.5 -5.9 -.1 -1.5 
5875.0 252.3 8.S -3.1 -9.8 -.1 -2.1 
S125.0 268.4 9.9 -.3 -11.4 0.0 -2.1 
6375.0 273.5 12.5 .9 -14.3 0.0 -2.2 
S750.0 278.3 12.6 2.1 •14.4 .1 -3.6 
7250.0 272.2 16.6 .7 -19.1 0.0 -3.9 
7750.0 257.8 20.2 -4.9 -22.8 -.1 -3.P 
8500.0 255.0 16.6 -4.9 -18.5 -.1 •4.3 
9500.0 256.5 15.1 -4.1 -16.9 -.1 -2.8 

10500.0 243.2 12.8 -5.5 -13.7 -.1 -1.7 
120C0.0 232.9 15.6 -10.9 -14.3 -.2 -2.5 
14000.0 247.8 20.6 -9.0 -22.0 -.1 -3.0 
16000.0 245.0 17.1 -8.3 -17.9 -.1 -1.9 
18000.0 235.5 26.1 -17.0 -24.3 -.1 -2.0 
20000.0 240.0 24.0 -13.8 -23.9 -.1 -1.5 
22000.0 230.0 28.0 -20.7 -24.7 -.1 -1.3 
24000.0 240.0 31.0 -17.8 -30.9 -.1 -1.4 
27500.0 240.0 37.0 -21.3 -36.9 -.2 -3.2 
32J0C.0 230.0 45.0 -33.3 -39.7 -.2 -2.5 
40000.0 230.0 45.0 -33.3 -39.7 -.2 -2.4 
50000.0 230.0 20.0 -14.8 -17.6 0.0 -.3 
60000.0 120.0 12.0 -6.9 12.0 0.0 .1 
70000.0 120.0 12.0 -6.9 12.0 0.0 0.0 
80000.0 130.0 19.0 -14.1 16.8 0.0 -.2 
90000.0 135.0 29.0 -23.6 23.6 -.1 1.1 

100000.0 125.0 33.0 -21.8 31.1 -.1 1.0 
110000.0 110.0 33.0 -13.0 35.7 0.0 1.0 
125000.0 115.0 50.0 -24.3 52.2 -.1 2.0 
145000.0 135.0 76.0 -61.9 61.9 -.2 1.6 
165000.0 110.0 74.0 -29.1 80.1 0.0 1.3 
185000.0 105.0 116.0 -34.6 129.0 -.1 1.9 
205000.0 130.0 86.0 -63.7 75.9 0.0 .1 
225000.0 130.0 80.0 -59.2 70.6 0.0 0.0 
2450O0.0 130.0 80.0 -59.2 70.6 0.0 0.0 

15 



i wMPii .W-W.WI.MW«".'»««     »mi.  LiHi J jujijiii,jL,j.,i.jii»ui i aii.iii.ijjuMj.iiiauaiiiiinijiian.iiaL««*.      -»»|BlijrB««jij>«p<aj««a««ji^^ 

TABLE VII.    ACTUAL AND PREDICTED LAUNCH AND IMPACT DATA 
ATHENA FLIGHT 122 

TRAJ.5 TIME       8.0    23.1 
BALLISTIC  DISPLACEMENTS   (MILES) 

ltOS.1      l°*       ~'3       PI3    ~UA UP    "Mt T0TAL    -3.6   1-3ST    -3.0 
CROSS       TOW     -2.2       PIB  -35.1 UP    -S.6 TOTAL  -43.8   1-BST  -53.8 

LAUNCH ANGLES 
AZlViUTH^Ue.ODEGS 21.0MINS 39.0SEC. 

ELEVATION     73.0DEGS 6.0MINS 43.1SEC. 
' IMPACT   CHARACTERISTICS (MILES) 

X Y                      DX                      DY 
1ST 21.793 -43.544             -1.379                  .524 

2ND 199.278 -396.356               -.480                1.672 
PIP 0.000 0.000 

PREDICTED TRAJECTORY 
I ME AZ EL 
.5 146.461 73.112 

2.5 i46.053 71.373 
5.5 146.985 67.503 

10.5 149.603 63.293 
15.5 150.672 59.817 
20.5 151.548 56.911 
25.5 152.352 54.508 
SO.3 152.834 52.565 
35.5 152.917 50.875 
40.5 152.967 49.098 
41.0 152.973 43.923 
44.3 153.011 47.658 
45.5 153.023 47.168 
46.C 153.026 46.968 
53.5 152.905 45.146 
55.5 152.738 43.344 
60.5 152.549 41.769 
65.5 152.339 40.364 
70.5 152.143 39.105 
75.5 151.933 38.036 
80.5 151.769 37,083 
81.0 151.770 36.995 

110.0 151.R87 31.428 
110.1 151.876 31.407 
233.6 152.118 -1.094 
476.7 137.023 -80.704 
543.2 350.940 -81.984 
100.0 153.466 4.781 
298.0 25.986 -86.628 
100.0 153.089 4.800 
297.0 339.992 -89.247 
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TABLE VII. (COST) WIND PROFILE AND IMPACT DISPLACEMENTS 
ATHENA PLIGHT 122 

WEAN(FT) 4(0) S(K) R C RANGE CROS 
4504.0 174.9 3.7 -4.3 .4 -.1 .1 
4531.5 193.5 3.1 -3.5 - .8 -.1 -.1 
4570.5 205.8 2.8 -2.9 -1.4 -.1 -.2 
4615.5 204.5 2.9 -3.1 - i .4 0*0 -.2 
466S.5 213.1 3.3 -3.2 -2.1 -.1 -.4 
4744.5 213.3 3.3 -3.2 -2.1 -.1 -.5 
4830.5 213.2 2.7 -2.6 -1.7 -.1 -.3 
4920.5 203.5 3.2 -3.3 -1.5 -.1 *.3 
5034.3 215.5 5.1 -4.3 -3.4 *.l -.9 
5150.0 200.8 3.9 -4.2 -1.6 -.1 -.3 
5250.0 195.2 4.4 -4.9 -1.3 -.1 -.2 
5350.0 191.1 5.4 -6.1 -1.2 -.1 -.2 
5450.0 207.3 4.5 -4*6 -2.4 -.1 -*3 
5625.0 245.8 7.0 -3.3 -7.3 -.i -1.9 
5875.0 250.2 3.3 -3.2 -8.9 -.1 -1.9 - 
6125.0 261.2 7.0 -1.2 -7.9 0.0 -1.5 
6375.0 269.2 9.6 -.2 -11.1 0.0 -1.7 - 

6750.0 267.6 15.6 -.8 -17.9 0.0 -4.6 
7250.0 260.2 27.7 -3.5 -20.0 " 41 -4.1 
7750.0 251.7 17.1 -6.2 -18.7 -.1 -3.1 
3500.0 250.4 14.7 -5,7 -16.0 -.1 -3.8 
9500.0 251.6 17.8 -6.5 -19.4 -.! -3.3 

10500.0 250.2 14.3 -5.6 -15.5 *.l -2.0 
12000.0 234.2 15.4 -10.4 -14.4 -.2 -2.5 
14000.0 247.8 20.6 -9.0 -22.0 -.1 -3.0 
16000.0 245.0 17.1 -8.3 -17.9 -•i -1.9 
18000.0 235.5 26.1 -17.0 -24.8 -.1 -2.0 
20000.0 240.0 24.0 -13.8 -23.9 -.1 -1.5 
22000.0 230.0 28.0 -20.7 -24.7 -.1 -1.3 
24000.0 240.0 31.0 -17.8 -30.9 -.1 -1.4 

■ 

27500.0 240.0 37.0 -21.3 -36.9 -.2 -3.2 
32500.0 230.0 45.0 -33.3 -39.7 -.2 -2.5 . 
40000.0 230.0 45.0 -33.3 -39.7 -.2 -2.4 ^ . 
50000.0 230.0 20.0 -14.8 -17.6 0.0 -.3 
60000.0 120.0 12.0 -6.9 12.0 0.0 .1 
70000.0 120.0 12.0 -6.9 12.0 0.0 0.0 
80000.0 130.0 19.0 -14.1 16.8 0.0 -.2 
90000.0 135.0 29.0 -23.6 23.6 -*.l 1.1 

100000.0 125.0 33.0 -21.8 31.1 -.1 1.0 
110000.0 110.0 33.0 -13.0 35.7 0.0 1.0 . 
125000.0 115.0 50.0 -24.3 52.2 -.1 2.0 
145000.0 135.0 76.0 -61.9 61.9 -.2 1.6 . 

165000.0 110.0 74.0 -29.1 80.1 0.0 1.3 
185000.0 105.0 116.0 -34.6 129.0 -.1 1.9 '■ 

205000.0 13C.0 86.0 -63.7 75.9 0 0 .1 i 
■ 

225000.0 130.0 80.0 -59.2 70.6 0.0 0.0 
245000.0 130.0 80.0 -59.2 70.6 
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TABLE IDS,    ACTUAL AND PREDICTED LAUNCH AND IMPACT DATA 
ATHENA FLIGHT 122 - m ■ - 

- 

•                       ».* . $* 
I, - 

i    ♦ « 
•'.:■ • 

' V 

T3AJ. 6 •    TIME 8.0    28 .3 u ■-ZI . 

BALLISTIC DISPLACEMENTS   (BILES) . \ . 
RANGE TOW       -.5 PI3    -1.3         UP    -1.7 TOTAL    -3*5 1-BST    -2 ,9 
CROSS TOW    -2.5 PIS -36.1         UP    -6.6 »TOTAL -45.2 1-BST -55, ,1 

LAUNCH ANGLES 
AZIK'JTH  146.0DEGS         21.0M1NS 33.2 SEC. - 

ELEVATION    73.0DEGS           4.0RINS 2.ÖSEC. ■ . 
IMPACT CHARACTERISTICSCMILES) .*v  £ a. 

X Y D> DY 
■ 

1ST 21.764 -43.527 -1.408 .541 - 

2ND 199.105 -396.404 -.653 1.623 
PIP 0.000 G.OOO " 

PREDICTED TRAJECTORY - 
TIME AZ ,    EL G*Mgi    ■ 

.5 146.193 73.067 ?.r a., ras 
2.5 145.918 71.316 uii t 
5.5 147.095 67.555 n v. 0>Ci 

10.5 149.614 63.279 ' r.N &. 
15.5 150.696 59.796 - .)- ri p.ies Ü.Q(;Ü 
20.5 151.571 56.838 t l* w g* i     ■ ■ 

25.5 152.375 54.483 i*tii<* iv€i S. u 
30.5 152.857 52.539 ■ - 1 *$ ■ 

•■. i <a ■■-13 *» t 

35.5 152.939 50.848 li-ti o.ef-s 
40.5 152.989 49.070 , l. c % «,€£§ ' 
41.0 152.996 48.895   « I e ■ 
44.3 153.033 47.629 ■v$t 
45.5 153.045 47.138 a ■■    ■: 

46.0 153.048 46.938 ■ 

50.5 152.927 45.116 - o.or- 
55.5 152.760 43.312 
60.5 152.571 41.736 0 
65.5 152.362 40.331 ! 
70.5 152.166 39.072 ■ 

75.5 151.957 38.002 I ' 
30.5 151.793 37.049 . ■ 

31.0 151.794 36.961 : 
110.0 151.910 31.392 
110.1 151.900 31.370 . ■ 

■ 

238.6 152.141 -1.129 : 
! 

476.7 136.491 -80.895 ■ 

543.2 350.963 -81.940 
■ 

100.0 153.489 4.725 •■ I 
293.0 26.300 -86.582 ! . 
100.0 153.111 4.744 . 

■ 

2S8.0 340.009 -89.247 
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TABLE VIII.     (COHT)    WBß> PROFILE AW> IMPACT DISPLACEMENTS 
AIHE8A FLIGHT 122 

r*)EAM(FT>     A<D)     S(K)           R           C RANGE CROS 
4504.0  180.2      3.2    -3.7      0.0 0.0      0.0 
4531.5   191.4      2.9    -3.3      -.7 -.1      -.1 
4570.5 211.3      2.9    -2.9    -1.8 -.1      -.3 
4615.5 209.6      3.4    -3.1    -1.7 0.0      -.3 
4SS9.5 219.6       3.4    -3.0    -2.5 -.1       -.5 

ä 

' 
4744.5 219.9 3.4    -3.0    -2.5 -.1 -.6 
4333.5 215.6 2.7    -2.6    -1.8 -.1 -.4 
4920.5 204.1 3.1    -3.2    -1.5 -.1 -.3 
5034.3 217.3 3.9    -3.6    -2.7 -.1 -.7 
5150.0 223.6 3.5    -2.9    -2.8 -.1 -.5 
5250.0 223.6 3.8    -3.2    -3.0 -.1 -.5 
5350.0 222.2 4.4    -3.8    -3.4 0.0 -.4 
5450.0 236.8 5.0    -3.1    -4.8 0.0 -.6 
5625.0 247.3 6.8    -3.0    -7.2 -.1 -1.9 
5875.0 257.8 9.3    -2.3 -10.4 0.0 -2.2 
6125.0 261.2 7.0    -1.2    -7.9 0.0 -1.5 
6375.0 269.2 9,6      -.2-11.1 0.0 -1.7 
6750.0 267.6 15.6      -.8-17.9 0.0 -4.6 
7250.0 260.2 17.7    -3.5 -20.0 ,-•* -4.1 
7750.0 251.V 17.1    -6.2 -18.7 -.1 -3.1 
8500.0 242.3 15.4    -8.2-15.7 -.2 -3.7 
9500.0 249.6 17.2    -6.9 -18.6 -.1 -5.1 

10500.0 240.0 13.8    -8.0 -13.8 -.1 -1.7 
12000.0 235.4 16.7 -10.9 -15.8 -.2 -2.7 
14000.0 248.5 20.4     -8.6 -21.9 -.1 -3.0 
16000.0 245.0 17.1     -8.3 -17.9 -.1 -1.9 
18000.0 235.5 26.1  -17.0 -24.8 -.1 -2.0 
20000.0 240.0 24.0 -13.8 -23.9 -.1 -1.5 
22000.0 230.0 28.0 -20.7   -24.7 -.1 -1.3 
24000.0 240.0 31.0 -17.8 -30.9 -.1 -1.4 
27500.0 240.0 37.0 -21.3 -36.9 -.2 -3.2 
32500.0 230.0 45.0 -33.3 -39.7 -.2 -2.5 
40000.0 230.0 45.0 -33.3 -39.7 -.2 -2.4 
50000.0 230.0 20.0 -14.8 -17.6 0.0 -.3 
60000.0   120.0 12.0    -6.9     12.0 0.0 .1 
70000.0   120.0 12.0    -6.9     12.0 0.0 0,0 
80000.0   130.0 19.0 -14.1     16.8 O.C - .fc 
90003.0   135.0 29.0 -23.6    23.6 -.1 1.1 

100000.3   125.0 33.0 -21.8     31.1 -.1 1.0 
110000.0   110.0 33.0 -13.0    35.7 0.0 1.0 
125000.0   115.0 50.0 -24.3     52.2 -.1 2.0 
145000.0   135.0 76.0 -61.9     61.9 -.2 1.6 
165003.0   110.0 74.0 -29.1     80.1 0.0 1.3 
185000.0   105.0 116.0 -34.6   129.0 -.1 1.9 
235033.0   130.0 86.0 -63.7     75.9 0.0 .1 
225000.0   130.0 80.3 -59.2     70.6 0.0 0.0 
245300.0   133.0 80.0 -59.2     70.6 0.0 0.0 
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TABLE IX. ACTUAL AND PREDICTED LAUNCH AND IMPACT DATA 
ATHENA FLIGHT 122 

T?Jn  T-TTP   nr.llME ?'°      36.8 

LAUNCH ANGLES «9-33.6         UP    -7.7 TOTAL -43.5   i-BST -52.9 

nJuJ-rJ«   "f-»E6S 25.0HINS 34.55EC. 
ELEVATION     73.0DEGS O.O.IINS           « J«i 

IMPACT  CMMACTERISTICSCfllLES) 6,5S£C# 

i-T                            X *                    DX                     nv 
1:1                 V'**i -43.566             -1.2P,                    J" 
If                 199.276 -397.118                -433                   1?Q 
PI?                    3.000 0.000                                             *510 

TIKr       PREDICTED TRAJECTORY 
TIME                       AZ EL 

•5            146.426 73.002 
2.5            146.101 71.234 
,l'l            147.255 67.42? 
n.5            149.466 63.199 
J'*5            150.571 59.729 
20.J            151.443 56.818 
f->.5            152.283 54.435 
30.5            152.818 52.526 
35.5            152.895 50.334 
40.5            152.946 49.056 
41.0            152.953 43.881 

' 

44.3 152.989 47.614 
4J.5 153.001 47.124 
4o.O 153.005 45.923 
50.5 152.932 45.109 
H'l 152.783 43.320 
60.5 152.597 41.746 
55.5 152.383 40.342 
70.5 152.191 39.084 
7^.5 151.930 38.016 
fO.5 151.318 37.064 
81.0 151.819 36.976 
0.0 151.935 31.412 

110.1 151.925 31.391 
233.6 152.167 -1.078 
476.7 137.270 -80.927 
544.2 350.376 -32.043 
100.0 153.412 4.721 
298.? 26.233 -86.769 
100.0 153.067 4.737 
233.0 339.946 -89.247 

20 



TABLE IX.  (CONT) HIND PROFILE AND IMPACT DISPLACEMENTS 
ATHENA FLIGHT 122 

"■''.. 

MEAN (FT) «(D) ?K> 1 C RANGE CROS 
4504.0 174.5 4.2 -4.8 .5 -.1 .1 
4531.5 183.0 3.5 -4.1 -.2 -.1 0.0 
4570.5 194.3 3.4 -3.8 -1.0 -.1 -.2 - 
4615.5 193.8 3.6 -4.0 -1.0 -.1 -.2 - ! 
4669.5 223.7 3.0 -2.5 -2.4 0.0 -.5 
4744.5 223.5 3.0 -2.5 -2.4 -.1 -.6 

* 4330.5 219.8 2.5 -2.5 -2.1 -.1 -.4 
4920.5 212.9 3.0 -2.9 -1.9 -.1 -.4 

' 5034.3 215.3 5.0 -% .6 -3.4 -.1 -.9 
5150.0 216.5 3.5 -3.2 -2.4 -.1 -.4 • 
5250.0 21£,1 3.2 -3.0 -2.2 0.0 -.4 
5350.0 211.3 4.0 -4.0 -2.4 -.1 -.3 : 

5450.0 213.3 5.1 -4.9 -3.2 -.1 -.4 s 
5625.0 244.7 6.0 -3.0 -6.3 -.1 -1.6 
5?75.0 257,2 8.1 -2.0 -9.0 0.0 -2.0 

■ 

6125.0 267.0 9.7 -.6 -11.2 0.0 -2.1 
6375.0 264.6 10.5 -1.1 -12.0 0.0 -1.9 
6750.0 275.2 11.5 1.2 -13.1 0.0 -3.3 , 
7250.0 269.3 14.7 -.2 -16.9 0.0 -3.4 

— 

7750.0 251.5 16,7 -6.1 -13.3 -.1 -3.0 
8500.0 233.9 13.9 -9.4 -12,9 -.2 -3.0 | 
9500.0 251.6 17.0 -6.2 -18.6 -.1 -3.1 

10500.0 251.9 14.6 -5.2 -16.0 -.1 -2.0 
■ 

12000.0 240.2 16.9 -9.7 -16.9 -.2 -2.9 
14000.0 247.9 19.1 -8.3 -20.4 -.1 -2.8 

■ 

16000.0 245.0 17.1 -3.3 -17.9 -.1 -1.9 
13000.0 235.5 26.1 -17.0 -24.3 -.1 -2.0 
20000.0 240.0 24.0 -13.5 -23.9 -.1 -1.5 
22000.0 230.0 28.0 -20.7 -24.7 -.1 -1.3 
24000.0 240.0 31.0 -17.8 -30.9 -.1 -1.4 
27500.0 240.0 37.0 -21.3 -36.9 -.2 -3.2 
32500.0 240.0 45.0 -25.9 -44.9 -.2 -2.8 
40000.0 240.0 45.0 -25.9 -44.9 -.2 -2.7 
50000.0 220.0 18.0 -15.9 -13.3 0.0 -.2 
60000.0 130.0 15.0 -11.1 13.2 0.0 .1 : 

70000.0 120.0 11.0 -6.3 11.0 0.0 0.0 
80000.0 120.0 20.0 -11.5 19.9 0.0 -.2 
90000.0 150.0 22.0 -21.9 12.7 -.1 .6 . 

100000.0 120.0 28.0 -16.1 27.9 -.1 .9 
110000.0 110.0 33.0 -13.0 35.7 0.0 1.0 
125000.0 115.0 50.0 - 24.3 52.2 .1 2.0 
145000.0 135.0 76.0 - 61.9 61.9 -.2 1.6 
165000.0 110.0 74.0 - 29.1 80.1 0.0 1.3 
185000.0 105.0 116.0 - 34.6 129.0 -.1 1.9 
205000.0 130.0 86.0 - 63.7 75.9 0.0 .1 
225000.0 130.0 80.0 - 59.2 70.6 0.0 0.0 , 
245000.0 130.0 80.0 - 59.2 70.6 0.0 0.0 
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TABLE X. ACTUAL AND PREDICTED LAUNCH AND IMPACT DATA 
ATHENA FLIGHT 122 

i: 

TRAJ.  8 TIME       3.0 
3ALLISTIC DISPLACEMENTS 
RANGE       TOW       -.5       PI3 
CROSS      TOW     -1.7       PI3 

LAUNCH  ANGLES 
AZMUTH   14 5.0DEGS 

ELEVATION     73.0DEGS 

43.1 
WILES) 
-1.3 

-31.6 

! 4JC*; 

- 

UP 
UP 

-1.6 
-7.9 

TOTAL 
TOTAL 

-3.4 
-41.3 

1-BST 
1-BST 

IMPACT  CHARACTERISTICSWIltS) 

43.0f1I.MS 
2.0NTNS 

13T 
2 HD 
PIP 

Tins 
.5 

2.5 
5.5 

10.5 
15.5 
20.5 
25.5 
30.5 
35.5 
40.5 
41.0 
44.3 
45.5 
45.0 
50.5 
55.5 
60.5 
65.5 
70.5 
75.5 
BO.5 
51.0 

110.0 
110.1 
238. $ 
476.7 
544.5 
100.0 
29?.0 
100.0 
298.0 

X 
21.369 

199.041 
0.000 

PREDICTED 
A7 

146.727 
146.421 
147.055 
149.457 
150.601 
151.473 
152.314 
152.849 
152.926 
152.977 
152.984 
153.021 
153.032 
153.036 
152.963 
152.814 
152.628 
152.4 19 
152.221 
152.010 
151.848 
151.849 
151.966 
151.955 
152.198 
137.553 
349.821 
153..43 
24.256 

153.099 
339.975 

Y 
-43.576 

-397.1?0 
0.000 

TRAJECTORY 
EL 

73.046 
71.283 
67.491 
63.204 
59.744 
56.833 
54.451 
52.542 
50.851 
49.073 
48.898 
47.632 
47.142 
46.942 
45.128 
43.339 
41.766 
40.362 
39.105 
38.037 
37.085 
36.997 
31.434 
31.412 
-1.061 

-80.146 
-31.985 

4.746 
-56.758 

4.762 
-89.247 

37.0SEC. 
46.1SLC. 

DX 
-1.303 
-.717 

• 

-  ■ 

- 

• 

DY 
.492 
.347 

- 

-2.9 
-50.6 
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TABLE X. (COST} »MD PSÜPILE AND IMPACT DISPLACEMENTS 
ATHENA FLIGHT 122 

MEA*<FT) A CD) S(K> i C RANGE CROS 
4504.0 178.7 3.9 -4.5 .1 -.1 0.0 1    I ' 
4331.5 185.2 3.9 -4.5 -.4 -.1 -.1 1 

4570.5 194 .'S 3.1 -3.5 -.9 -.1 -.2 
4615.5 193.0 3,6 -4.1 -.9 -.1 -.2 - 
4669,5 206,2 2.6 -2.7 -1.3 -.1 -.3 1 

* 4744.5 206.2 2.6 -2.7 -1.3 -.1 -.3 
4330.5 221.8 2.5 -2.2 -1.9 0.0 -.4 j 

4520.5 213.2 2.8 -2.7 -1.8 -.1 -.4 • . 

5034.3 198.3 3.8 -4.1 -1.4 -.1 -.4 
5150.0 215.5 3.9 -3.7 -2.6 -.1 -.4 - 

5250*0 204.4 3.8 -4.0 -1.8 -.1 -.3 
5350.0 207.9 3.1 -3.1 -1.7 0.0 -.2 
5450,0 213.6 3.8 -3.6 -2.4 0.0 -.3 ■ 

5625 0 231.1 3.7 »2.6 -3.3 -.1 -.9 
5875.0 244.5 6.1 -3.0 -6.4 -.1 -1.4 - 

6125.0 262.1 7.6 -1.2 -8.7 0.0 -1.6 
6375,0 276.9 9.2 1.3 -10.5 0.0 -1.6 
6750.0 264.6 11.8 -1.3 -13.6 0.0 -3.4 ■ 

7250.0 260.3 16.9 -3.3 -19.*! -.1 -3.9 
7750.0 249.1 18.1 -7.4 -19.5 -.1 -3.2 
8500.0 236.8 14.0 -8.9 -13.5 -.2 -3.2 
9500.0 246.7 15.3 -7.0 -16.2 -.1 -2.7 

10500.0 249.7 15.3 -6.1 -16.5 -.1 -2.1 - 

12000.0 243.4 17.6 -9 el -18.2 -.2 -3.2 
14000.0 249.7 18.6 -7.4 -20.1 -.1 -2.7 
16000.0 246.0 13.9 -8.8 -19.8 -.1 -2.1 
18000.0 235.5 26.1 -17.0 -24.8 -.1 -2.0 
20000.0 240.0 24.0 -13,8 -23.9 -.1 -1.5 
22000.0 230.0 28.0 -20.7 -24.7 -.1 -1.3 
24000.0 240.0 31.0 -17.8 -30,9 -.1 -1.4 
27500.0 240.0 57.0 -21.3 -36.9 -.2 -3.2 . 
32500.0 240.0 45.0 -25.9 -44.9 -.2 -2.8 ■ 

40000.0 240.0 45.0 -25.9 -44.9 -.2 -2.7 
50000.0 220.0 18.0 -15.9 -13,3 0.0 -.2 

■ 

60000.0 130.0 15.0 -11.1 13.2 0.0 .1 
70000.0 120.0 11.0 -6.3 11.0 0.0 0.0 
80000.0 120.0 20.0 -11.5 19.9 0.0 -.2 
90000.0 150.0 22.0 -21.9 12.7 -.1 .6 

100000.0 120.0 28.0 -16.1 27.9 -.1 .9 
110000.0 110.0 33.0 -13.0 35.7 0.0 1.0 
125000.0 115.0 50.0 -24.3 52.2 -.1 2.0 
145000.0 135.0 76.0 -61.9 61.9 -.2 1.6 
165000.0 110.0 74.0 -29.1 80.1 0.0 1.3 
185000.0 105.0 116.0 -34.6 129.0 -.1 1.9 
205000.0 130.0 86.0 -63.7 75.9 0.0 .1 
225000.0 130.0 80.0 -59.2 70.6 0.0 0.0 
245000.0 130.0 80.0 -59.2 70.6 0.0 0.0 
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lt\BL,£.    A.I .  AUIUAL emu  riuiuxuxciu t> 

ATHENA FLIGHT 122 
aunuu i I 

POST SHOOT COMPOSITE 
BALLISTIC DISPLACEMENTS (MILES) 

i  5 ^ 

- 
lid - ' 

RANGE TOWER   -.5 PIBAL -1.4 UPPERS ,  -1.5 TOTAL  -3.4  1-BST   -1.0 
CROSS TOWER  -2.1 PIBAL -31,2 UPPEIS . -8.2 TOTAL -41.3  1-BST  -50.8 

LAUNCH ANGLES 
AZIMUTH     146.0DEGS 25.0MINS 

s 

33.VK. 

j 

: ■    ,        ■' 

s 
•"  | 
& \ 
1,1 " 

i, 

ELEVATION    73.0DEG.S 
IMPACT CHARACTERISTICS 

X 
1ST      22.174 
2ND     201.117 

O.OMINS     6.58EC. 
(MILES) 

Y       DX       DY 
-43.305    -.998     .763 
-396.048    1.359    1.980 

PIP 0.000        0.000 
PREDICTED   TRAJECTORY . 

TIME AZ EL 1 " -    " . 
.5 

2.5 
5.5 

10.5 

146.426 
146.134 
146.794 
149.145 

73.001 
71.232 
67.442 
63.150 

■ 

- ■ -. .. 

- 
£ ■   • _ 

.                        ! 
• 

■ - - - 
i 

15.5 
20.5 
25.5 

150.263 
151.212 
152.020 

53.684 
56.772 
54.397 

i 

30.5 152.527 5Ä.498 
35.5 152.645 50,796 r" . ■ 

40.5 152.696 49.016 
£■  *  "* 

- -  -    - 
41.0 
44.3 

152.702 
152.736 

48.841 
47.574 

' - " - 

45.5 152.746 47.084 '-           - . ' I 
46.0 
50.5 
55.5 

152.751 
152.6/8 
152.530 

46.883 
45.067 
43.276 

. 

* ' 
, ■ -if 

... * 
- - 

. - -  ■. - 

i  - .           -      . "    v. 

.  ■ 

60.5 
65.5 
70.5 

152.346 
152.137 
151.941 

41.700 
40.295 
39.037 

' - -           ' ,       - . ;-1 
i - • 

- - 

-  - " 

75.5 151.730 37.967 
v. , -     . .-. -- - -'. 

80.5 151.568 37.014 * - 
81.0 151.569 36.926 I 

r 
> 

■ * - 
:   - 

1 

, r 1 1 
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TABU XI. (COHT)    WIND PROFILE AND IMPACT DISPLACEMENTS 
ATHENA FLIGHT 122 - — ■ 

:     - 
■ 

MEAN (FT) A(D) S(K) 1 C RANGE CROSS 
4504.0 181.9 A   9 A a -.2 -.1 0.0 «». J —4.» 
4531.5 184.2 3.8 «4.4 -.3 -.1 -.1 
4570.5 199.5 3.0 »3.3 -1.2 -.1 -.2 
4615.5 „-, ~195»8 »~yfew-* 3.6 -4.0 -1.1 -.1 -.2 
4669.5 213*9: 2.6 -2.5 -1.7 0.0 -.3 
4744.5 213.7 2.6 -2.5 -1.7 -.1 -.4 
'»830,5 229.1 2.6 -2.0 -2.3 0.0 -.5 
4920.5 217.7 2.8 -2.6 -2.0 -.1 -.4 
5034.3 198.3 3.8 -4.2 -1.4 -.1 -.4 
5150.0 215.5 3=9 -3.7 -2,6 -.1 -.4 
5250.0 204.4 3.8 -4.0 -1.8 -.A T.3 

5350.0 207.9 3.1 -3.2 -1.7 0.0 -.2 
5450.0 213.6 3.8 -3.6 -2.4 0.0 -.3 
5625.0 m.i 3.7 -2.7 -3.3 -.1 -.9 
5875.0 244.5 6.1 -3.0 -6.3 -.1 -1.4 
6125.0 - 242.1 7.6 -1.2 -8.7 0,0 -1.6 
6375.0 276.9 9.2 1.3 -10.5 0.0 -1.6 
6750.0 264.6 11.8 -1.3 -13.5 0.0 -3.4 
7250.0 26ft. 3i 16.9 -3.3 -19.2 -.1 -3.9 
7750.0 251.5 16.7 -6.1 -18.2 -.1 -3.0 
8500.0 233.9 13.9 -9.4 -12.9 -.2 -3.0 
9500.0 242.4 15.4 -8.2 -15.7 -**ihir-. -2.6 

10500.0 250.8 15.4 -5.8 -16.7 • * -2.1 
12000.0 243.4 1?*«- -9.1 -18.1 -.2 -3.1 
14000.0 247.9 19.1 -8.3 -20.4 -.1 -2.8 
16000.0 245.0 17.1 -8.3 -17.8 -.1 -1.8 
18000.0 235.5 26.1 -17. U -24.8 -.1 -2.0 
20000.0 240.0 26.0 -15.0 -25.9 -.1 -1.7 
22000.0 2A0.O 33.0 -19.0 -32.9 -.1 -1.7 
24000.0 240.0 31.0 -17.8 -30,9 -.1 -1.4 
27500.0 240.0 35.0 -20.2 -34.9 -.2 -3.0 
32500.0 240.0 43.0 -24, b -42.9 -.2 -2.7 
40000.0 240.0 39.0 -22.5 -38.9 -.1 -2.3 
5C0O0.0 235.0 43.0 -28.4 -40.6 0.0 -.7 
60000.0 210.0 19.0 -18.9 -10.9 0.0 -.1 
70000.0 205.0 16.0 -16.7 -7.8 0.0 0.0 
80000.0 125.0 20.0 -13.2 18.9 0.0 -.2 
SOOOO.O 150.0 22.0 -21.9 12.7 -.1 .6 

100000.0 120.0 28.0 -16.1 27.9 -.1 .9 
110000.0 110.0 33.0 -13.0 35.7 0.0 1.0 
irooo.o 115.0 50.0 -24.3 52.2 -.1 2.0 
145000.0 135.0 76.0 -61.9 61.9 -.2 1.6 
165000.0 110.0 74.0 -29.1 80.1 0.0 1.3 
185000.0 105.0 116.0 -34.6 129.0 -.1 1.9 
205000.0 130.0 86.0 -63.7 75.9 0.0 .1 
225000.0 130.0 80.0 -59.2 70.6 0.0 0.0 
245000.0 130.0 80.0 -59.2 70.6 0.0 0.0 
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TABLE XII.  SECOND-STAGE IMPACT DATA 
ATHENA FLIGHT 122 

1 
SECOND-STAGE 
IMPACT DATA 

LATITUDE 
(DEGREES) 

LONGITUDE 
(DEGREES) 

NOMINAL 33.1025 N 106.5931 

RECOVERY SURVEY 33.3029 N 
■ i 

106.8250 

i 

TABLE XIII. GREEN RIVER COMPLEX SURFACE OBSERVATIONS MADE 
AT 0240 MDT, ATHENA FLIGHT 122. 

■ 

■ 

c. - 

■ 

TEMPERATURE 63 DEGREES F. 

DEW POINT 13 DEGREES F. 

PRESSURE 25.770 INCHES MERCURY 

VISIBILITY 15+ MILES 

RELATIVE HUMIDITY 34 PERCENT 

- ■■ 

' 
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