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A. SCOPE

This note presents numerical metric data on specific theoretical
traiectories for a single-stage pailistic missile. The missile ard
the trajectory concepts are described in Reference 1. The contents of
the present paper are c¢f interest to only & limited clientel=2 and so
were not incorporated in Rsference 1.

B. TRIJECTGRY DESIGMATION

Thirty-one trajectories are presented in Tables 1 through 31.
They represent about one-half of the trajectories mentioned in Refer-
snce 1 and were selected for this paper because of their final impor-
tance. The nomenclature for trajectory designation is the same as
that used in Reference 1. The trajectory T2N.1l0 is presented for use
as one of the T3N family; it may be considered to be T3N.10(125.4).

. COMPUTATICNAL PROCEDURE

Trajentory computations were performed on a spherical nonrotating
earth using the RANGE program, Reference 2, with the following compu-
tational intervals:

From launch to 2.0 sec 0.2 sec
From 2.0 sec to near impact 2.0 sec
From up to 2.0 sec before impact to impact 0.2 sec

For each trajectory derived in the above manner the following
data are prasented:

%

The views expressed herein are those of the authors only.
Publication of this Not: does not indicate endorsement by
IDA or the Department o: Defense.
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Tirce from launch, sec

Range from launch, nmi

Altitude, nmi

Velocity, ft/sec

Fiight path-angle, deg from local horizontal (positive up)

Data are presented every 2.0 sec from launch to burnout and at
all altitudes below 50 mmi; every 10 sec at altitudes above burnout
on ascent or above SO nmi. Data are alsc presented at burnout and at
impact.

The trajectories for Reference 1 and this paper utilize the same
input conditions. Hewever, Reference 1 used 3 Kepler for the exo-
atmospheric segment and the trajectecries of this paper are aderived
from a complete step-by-step integration. A slight difference is
noted in the results. At impact ranges above 800 mnmi, the ranges
and flight times in this paper are slightly smaller, the difference
being less than 0.5 nmi and 0.5 sec.

D. TAPED DATA

The trajectory data for Tables 1 through 31 are copied on magnetic
tape number No. 1061 which is the IDA 6400 computer facility. This
tape is a character-coded (BCD) tape written at 200 bpi. Each tra-
jectory is separated by an "end-of-file."

REFERENCES

1. V. Berinati, R. Finke, D. Va.ghan, "Performance Limits of Singie-
Stage Ballistic Missiles at Ranges Below Maximum (U)," IDA Paper
pP-708, May 1971 (S).

2. R.G. Finke, "The RANGE Computer Code - A Multipurpose Trajectory
Calcalation,” IDA Memorandum, 27 August 1962Z.




TIME
FROM
LAUNEH
(SEC)
0,000
2,000
6,000
6° .000
8 ,000
10° .000
128 000
14 0,000
16° 000
18° 000
20° ,000
22 »000
44.000
264000
28¢00p
30000
32+000
340090
36000

s0.898

42,000
44.000
46.000
‘80000
S0+000
52+000
Sée000
56000
58+000
60000
62s000
644000
664090
680000
700000
12000
7‘0000
760000
78.000
80+000
824000
84.000

TABLIE 1.

RANGE

FROM
LAUNCH ALTITUODE
(NMT) (NM])
0,000 C.000
0.000 0G4
0,000 J02é
0,000 ,061
0,000 J1164
,005 185
015 273
031 380
053 507
,082 653
.121 818
<170 1.004
230 10211
+304 10439
*392 12689
*496 196}
*617 29254
* 756 20569
914 2907
12093 30265
%'295 32645
519 4,047
1,768 4,472
2:046 4918
2247 5¢389
2689 Se882
32044 640}
3:44) 64944
3873 Te513
4¢34]) 80110
40849 84734
53907 943686
5989 100069
64625 100782
Te309 11528
85043 120306
84829 130118
9679 130965
10567 140849
11524 1577}
12542 16732
134627 17733
14779 18776

3

TRAJECTORY SD4.8°

VELOCITY
(FT/SEZ)
0,000
35,900
85 ,000
135 800
188° . 300
243° 000
299 eoo
3s8’ 700
420 600
486" ,000
550 600
619° .300
691 000
843¢3¢¢
924000
1005600
10894290
1174509
12620188
13524
1447100
1546 900
1647 300
17544500
18660900
1984.5¢0
2108.400
22384500
237%.200
2518.8p¢
26690‘00
28274490
2992,.8¢0
3165.%900
3347,100
35360‘00
37344200
3940790
41564300
43814300
46164000
4860,800

PATH
ANGLE
(DEG)
90.000
90,000
90 000
90 ,000
90 0,000
84’ 128
82’ ¢ 954
80 . 969
79° 329
77 106
76’ 091
74 .49
72091$
714363
69843
680357
660904
650488
640106
62+ 758
610844
60,166
58 Jae
57.717
56+548
55.418
544326
53.272
520256
E1e279
504339
49,437
48,572
‘70?‘2
464947
46,186
450457
44076)
444095
430459
424852
42272
41719

s

y
¥

} sty
o SRATERS

i L W d
')«.;’ﬂ{i&:""]‘w




T TRITAAN FULORY, TNy

!

o
N\
24907y

SRS St

o s o il

St

Bt v

-l

v
[SR——

e

TABLE 1. (CONT'D)
TIME RANGE
FROM FROM
LAUNCH LAUNCH ALTITUDE VELOCITY
(SEQC) (NM]) (NMI) {FT/SEC)
860000 l1¢e 00} lgegg3 Sile,300
88,000 1?.297 20,935 5382,890
90,000 18 669 22,174 5661 100
92,000 20,122 23,402 5952,600
9.000 21658 24063) $256+200
964000 23+28) 260012 65744400
98¢000 2640995 27399 6907.300
100¢000 264805 28+845 72564490
102¢00¢ 28715 30¢35) 7622890
104000 300729 314921 8608190
166000 324853 33558 86140100
108099 35¢093 3S.267 88424600
110040 2T 4454 37+050 92964000
112040 394943 384934 9777190
114009 420569 400863  14288,990
1169009 4503490 420902  10835.290
1184060 484264 450040 114204699
i20¢000 51459 47,283 120504500
122¢090 S4¢739 49.64¢ 12731.8¢9
124.090 58213 $2¢122 13472,899
BURN=OUT oF STagE AT
125,490 60,783 $2.929 13766,500
126,000 61,850 544708  13755,683
136 000 80,058 67,458 13579 669
146 000 96,135 79,796 13408 300
156 090 116,089 91,728 13241 725
166.000 133,924 103,247  13079.900
1764000 1510645 1140365 12922,75¢
1864099 169+259 1250080 127704509
196¢099 1864748 1350395 12623.00¢
2064000 2040179 1450312 12480.509
2164009 2214496 1544832  12342,75
2264000 2384724 1034958 132104000
2364090 2554866 172469) 12082.25¢
2464090 2724928 1810033  11959,5,
2564000 2894913 1884987  1184],.856
2664000 306¢825 1964551  11729.39¢
2764990 3234669 2032730 11621493
2864000 3400459 210+523 11519.8p9
2964000 357+169 2160933 11422,986
306¢009 3734832 2220960 113314590
316+909 3900442 2284605 112454387
4

PATH
ANGLE
(DEG)

‘10191
‘0.&88
‘0.209
390(53
394339
330906
384514
386143
37799
37e457
374162
36844
364564
36630}
364055
35.825
35.6}2
35.414
350233
254067

34,959

36,912
34.14‘
33.456
32.550
31,724
3088
30¢018
294137
28.238
27319
264382
2S¢426
244452
23469
220649
2leé2)
200376
190314
18236
17¢142
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TIME
FROM
LAUNCH
(SEC)
325,000
336,000
366:000

3564040
3660000
76,600
386 000
3964000

406+000
4169090
4260000
4364090
4460000
4562000
466000
476e000
486,000
496,000
506 ,009
516° ,000
526’ ,000
536° ,00C
546° ,000
556° ,000
566" 000
576° ,000
586° 000
596 000

6069009
€16+990
geg-ooo
36
6‘60888
656,000
666,000
676, ,000
686, 600
6960000
71664000
7164000
726.000
736¢000
Té464000

RANGE
FROM
LAUNCH
(NM1)

« 062
22; 517
439 990
4560424

aa5.18

505 930
521.845
5380138
5544413
5700673
58@0922
603162
619+398
6350632
651v867
5684107
684,355
700 615
726 889
733 182
749 . 495
765 836
782° 200
798° 598
815’ ,031
831 502
8‘80015
864¢574
88118}
897.842
914+559
9310337
948,179
965 088
982 070
9990129
1016267
1032492
1050895
1068212
1085.7y8
1103327

TABLE 1.

(CONT 'D)
ALTITUDE VELOCITY
(NM]} (FY/SEc)
233,59 111
238 98¢ 11089, 137
243:262 110192900
267391  19955,919
55}9;43 0897,600
1 0844 894
257 518 10797 9oo
2504143 10756719
2620393 19721400
2640268 10691.787
265779 10668¢100
2664898  10650.275
267651 106384400
2680032 106324369
2680040~ 10632+200
267674 106384019
2660934 10649.700
265,822 10667, 294
264,335 10690 soo
262, ‘475 10720° ,062
260° 240 10755’ ,200
2s7° ,630 10796 162
254" 645 10842 9oo
251 ees 10895° 63
247 s‘e 10953° ,500
2‘3 436 11017° 32
238’ 942 11086 ?oo
234,072 111612612
2284832 112424100
2230192 11327.959
2172180  114319+290
210786  11515.856
2044008  17617.800
196,864 11724 ,931
189,295 11837 300
181,357 13954 ° , 681
1734631 120774300
1640313 1zzo4.855
1552203 123374490
1650629  12474,875
135798 126174390
125¢4% 127644544
1140860 139354609

5

PATH
ANGLE
(DEG)

140033
14,909
13.773

2209823

}6046

9 105
70913
6e/13
Seb06
4029
3077
108587

0636-

*e587
“1e8p8
=3+029
b 245
.5 , 458
i 665

o7 865

9° ,u58
=10 Z‘l
=1l 414
12 577
J13° . 127
14 865
15 989

~176098
“184193
=1%e272
*20334
21380
=22,408
23 420
=24 413
-25.388
’260340
27282
«28.201
=-290102
=z2,984%
“30:847
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TIME
FROY
LAUNCH
(SEC)
7156000
726 000
776" 2,000
786° ,000
796° ,000
806 000
828:000

810+00¢

832:983

816,000
818 . 000
820.000
822+000
824+000
826000
828,600
830,000
832¢000
8340000
836,000
838 o000
840,000
842000
8444000
8‘80000
850¢000
882.000
856.000
856

8584 gou
8580233

TABIZ 1. (CONT'D)
RANGE
FROM

LAUNCH ALTITUDE VELOCITY
(NM]) (NMI) (FT/SEC)
11214044 103,498 13073,525
1138834 92,192  13235.200
1156 823 80 279 13401 569
1176, *896 67 957 13s72° ,8oo
1193 098 ss’ .223  13748° 13
1211 435 62 o7s 13928° 500
1215.129 390394 129673675
1218.8,8 364699 13999.3bo
222°536 332984 164042632
izzéogs 3 gs9 '3 6309&0
229 2 4120, 167
1233, 608 25,759 14106 _300
1237.310 22,991 14103,100
1261092 209219 140564790
1264668 17453  1391S.100
}248.268 140725 3%69,.,200
251,728 12,089 28139,300
1254,.,917 9.647 11503,800
1257+668 Te526 95514500
1259856 S¢824 7306.400
1261,481 4,565 5356,909
1262,661 3,598 3924 _400
1263.523 2689 2924,300
12644163 20344 22234690
12644646 1915 17351900
1265¢019 10565 13954690
1265+314 10269 1162+990
12654558 10006 1032-700
12654769 o757 9614400
1265959 513 918490
1266¢133 0271 8924390

1266.292 0828 873.38
12660309 04600 871200

PATH
ANGLE
{DEG)

-31.691
-32,517

33 3‘0

34 113

3‘ 583

35 636
’350932
©36¢079
364225
«36,370

«36 517
-36.662
=36.808
=36.955
=37¢3107
«37,270
«37,455
=37.685
=37.995
«38,43]1
-39.060
«39,869
*40e963
=42¢362
*44¢089
~46¢136
=48¢427
50826
534239
=55e606
’570693
'580154
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TIKE

FROw
LAUNCKH
(SEC)
6.000
2,000
4,900
6¢000
8e000
10°¢c00
12<900
14¢000
16+000
18¢000
20°000
22900
242000
269000
28°300
32¢000
32<000
36+9000
36+900
38+9000
40+900
42000
44,000
46_000
48 _900
50,000
52,000
54,000
56,000
58.000
60090
629000
640000
66¢000
6&-000
760600
72000
740000
76000
780000
804000
82+0900
84000

ALYITUDE
(NN])
0,000

« 006

0024

061

ells

184

0273

*38¢9

*505

+650

1814

2998
1201
10425
1°669
1933
20218
2522
20846
30189
32559
3930
4,329
4,746
5,183
5,638
6,113
6,608
70123
7.658
80215
84793
9¢393
100016
10653
110333
12+028
12749
130495
140268
150069
150899
16759

VELOCITY
(FYT/SEC)
0.000
35,900
85,000
135.800
188.300
243100
360.10¢
359.690
42106090
485,990
$53+490
623.300
6960390
1726490
8518990
934500
1617900
1103800
1191300
120400
1 *300
1471.800
1572 400
1677 209
1787 900
1903 100
2023 800
i
26224500
25680800
2722300
2883.100
30514400
32274500
3411700
360‘0300
38054500
4015790
4235¢100
44640200
4703300
45524890

W ——DAT I

PATH
ANGLE
(0t6)

90,000
90,000
90,000
90000
9¢.900
82¢06}
800699
78e 13
7609}
T4.,0682
720699
7Q0727
58792
66¢90]
650055
630259
61+51¢
S9e¥}12
58164
56562
SSe007
S350y
52,043
50,634
49 275
‘7.966
46 _703
45,489
44 324
43,206
420134
410108
400126
39.186
38,289
37¢43)
364613
35.832
350087
344376
334699
334054
32484
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FROM
LAUNCH

(ke
86000

,000
90,000
920620
9460000
96,000
98,000
100° ,000
102 . 000
10‘ ,000
196° 000
108 .J00
116’ 000
112° ,000
116¢° .000
116 000
118° ,000
120 000
122 0000
126¢° ,000

RANGE

FROM
LAUNEH

(NY)
18033:
29,32
21992
23587
25325
27,181
29 139
n’ .c03
33’ 380
35 .872
33 0as
60 . 032
63° JJi2
.6 0136
69’ o111
52 356
55 <879
59 186
62’ . 893
66 815

BURN=OUT oF STAGE

125,400

126,000
128,000
130,000
132 000
162° .000
152° 2000
162 «000
172° . 000
182 +000
192° ,000
202° ,L000
212° ,000
222° ,000
232,000
242+000
252000
2624900
272000
282-000
2924000

69,683

70,921

78,0644
79,162
83,276
103,778
124,175
164 670
164 669
184 o177
20‘ .800
224 741
264 606
264° ,399
284,125
303788
323+393
362094
3629446
381¢9p2
4014317

ALTITuUDE
(Nu])
170 - &g
8,870
19.525
20°514
21538
22,599
e3 o 700
26’ .561
26’ s 026
1’ 252
28’ .528
29° ,853
31 230
32 666
34 158
35 716
37’ . 343
39° 0 065
60’ ,828
62 699

AT
44,059

44,646
46,583
48,507
50 416
59 o724
68 0643
77 o177
85 0325
93, 090
100 JA73
107 476
114" ., 099
120° pec L 2
126.212
131704
136082}
141564
1450933
149939
153+556

8

VELOCITY
(FT/SER)
213,30¢
85,200
5769.200
60650300
6375.9006
§701,700
1041 1p0
1397° 800
7771900
8165 100
8s579° o060
9015 600
977° .,200
9966° .00
10486° L300
11061° .700
11635° . /00
12276¢° 300
12964 ° ., 400
13714° 300

14014 ,200

14006,200
13979, 690
13953 300
13927° .200
13799° ,200
13677° .600
13560 .100
13647° 575
13339° ,700
13237° o106
13139° ,300
13046 bSO
12958° 7oo
12875.875
127254609
126584100
12595.73)
12538.69¢
124864659

PATH
ANBLE
{DES)

31.8

31,233
30,769
30266
290789
29,335
28 905
28’ . 498
28’ 0112
27 768
27’ <206
27° ., 980
26’ JI175
26° . *89
26° o222
25 973
2s’ 761
2s’ 227
2s’ ,331
25° .152

25,036

264,987
24,823
24 658
24" .93
23° .58
22 809
21 « 746
21 070
20 «181
19° 278
18 363
17° 436
16° L 497
15 547
14586
1300}4
120633
110642
100662

9,635
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p——— v any

TIue
FROw
LAUNCH
(SEC)
302.000
312,000
322° ,o00
332° 11
342.000
3520000
362000
372<000
382+009

392,

632.838
412,000
422 000
432 o 0CC
“2 0,000
652 +000
462° +000
‘72 .000
482° .000
692° 000
502’ ,000
s12° «000
s22° LU00
532 ,000
542° 000
5s2° ,000
562.000
572¢060
5820000
592,000
602,009
612.000
6222000
632.000
642,000
644 000
646 6oo0
6484099
650..00
652,000
654 000
656 .,000
658’ ,000

FROX
LAUNCH
(Nm3)
420.695
460,039
459 .35
s78° 666
497.917
5170169
5360430
555641
574886
S94+¢£931
613318
632,582
65} .197
671 05S
690 <333
709 633
’28 <959
7‘8 o316
767° . 707
787° 137
806" ,609
826" 129
845° 700
865 326
8ss’ 012
906 763
9240582
9660476
964446
984,500
1004 642
102‘.876
1045209
1065644
1086,187
1090,309
109‘.436
1098.568
1102.703
1106,844
1110,987
1115 137
1119 285

ALTITuDE
(ﬂﬂ{)

1 6°8 0
139.693
162 266
164° . 350
1660126
167539
1880566
169234
169+536
1690465
1694028
168,222
167 0648
165 oS04
163 592
161 310
158 « 659
155 637
15? 264
l¢8 480
14‘ 3“
139 836
134 0952
129, 695
12‘ ,083
118° 05‘
1110663
104903
97758
90,233
82 326
7‘0032
652355
560290
46,837
44,899
42,946
40977
38+993
36,953
34,979
32, 941
30 603

VELOcITY
!FTISEC’
39.909
398 «387
12362 200
12331 231
12305.500
12285.237
122704390
122604562
12256.3¢0
122570235
1226369
12275, 256
12292 .200
12314 581
12342° »,200
12315° 106
12413 300
12656 725
12505 4900
12559 ° 325
12618° 400
12682 e7s8
12752.100
12826 . 025
12906° 200
12990° 906
13080 600
13175.253
§3z7§.900
3379,564
13489 100
13603.475

137228990
%3846 913
3975 600
14002,137
14027, 900
14954,.93)
14079,800
14107469
14129 500
16157 125
14172° ,700

PATH
ANGLE
{ot5)
80620
7,999
6 571
5° 539

42502
3eab)
2419
10374

0328
~e718

“1e765
-2,809
3851
-4 890
«5,926
-6 <756
-7 781
9 ,000
-10 J012
11 ,9017
.12 013
130 0301
13 978
=14 967
15 903
16 350
17 784
=18+796
*19617
=20,514
21 399
«22.270
=23+128
=23.57]
«24,801
-4 965
=254292
=254+455
25,617
«25 939
26 100

CONRL KT LA 33 Rk i1

FOLNREC N4

@ aeana
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TASIZ 2. foopoTe
o
L
- TIME RANGE
X FROM FROM 2ATH
.- LAUNCH LAUNCH ALTITeDE VELOCiTY ANGLE
N ;szc) (Ns1) (M1} {FT/SEC) (DES)
‘ 69.000 1123, 28 39 Zﬁ°.9 «26+250
882,900 1153 383 26.977  13798°38 (1 I ¢
664 _000 1131 7¢¢ 26" 685 14397° 500 226" ,980
66€_000 1135.889 22.590 14176° J300 -26. 760
i’ 668 _000 1160° ,920 20 688 14119° ,200 -26° 901
= 670_coo 11647123 18]387  13956° 900 -27.064
— 672 000 1168717 16,301 137s6° ,500 -27.230
i 674 000 1152 118 16,253  13320° ,400 -27 406
L 676,000 1155895 12,280 12508° ,300 -27.591
678 _000 1159 399 10° «%35 11468° ,200 <27° ,uo02
;} 680_000 1162.516 8,179 9974 °000 -28.052
] 6827000 1165.187 7,360 8253°100 -28 364
686,000 1167.287 6.198 6537.100 -28,767
i 6864000 1168948 Se276 5074490 =29+299
] 688.999 1179228 40547 3961500 =29.99%
690.888 1171225 3964 30950588 =300889
692¢ 1171996 30690 246346 “324016
694,000 1172,609 3,097 1987,000 ~33,409
U 696,000  1173,099 2,763 1635500 -35.096
698,000 1173.497 20473 13720400 -37.08¢
ﬂ T700¢000 1173825 20215 1178.930 -39.356
i 702060 1174103 1978 1053.99¢ 41872
7064000 1176346 1+769 981.200 *644516
r 706+000 1174565 1523 93%5¢100 =474153
U 798.000 1176766 10296 907.100 ~49.8239
E 710000 1174+95) 12066 8884000 =52+414
i 712000 1175123 *833 87S+390 *S¢.888
U T14¢000 11754283 *595 8644990 “57.269
716000 117543) 354 8SS.000 =59.49
718, 75569 ° 845,2 *61e022
H I%e 882 %%750627 00%(118 8‘0.928 '6:.338
, {
- 10
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e sy
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Ting
FROM
LAUNCH
(SEC)
0.000
2,000
4,000
6,000
8,000
10° .000
12° ,000
10 600
16° ,000
18 000
20° ,000
22 000
24 000
26 000
28° ,000
30.000

32000
34+090
36900
380090
40000
42000
44090
‘6.000
‘80000
50+000
52000
S6e¢0¢0
56'0O0
580000
60000
62+000
640000
660000
680009
704000
72+000
7‘0000
T6¢000
784000
80¢000
824000
844000

18
<654
832
993

1+199
1043}
1691
1980
20299
26851
3037
3<459
30918
4+417
40988
50543
60173
60852
T.58)
8.363
9200
100095
11+080
120068
13¢152
14305
15529
16828
i8e¢206

ALTITUDE
(NI}
0,000

.oo¢

11

VELOCITY
(FT/SEC)
0,000
35,900
85 000
135, aga
188° 300
263" lao
300 309
359 900
422 100
686 606
5S¢~ . 200
624 700
693 206
775 006
855 *bo0
938500

1022500
1109200
1197+53¢
1288,500
1382500
1480890
1582300
1688.70¢0
179%.890
19164000
2037.6900
2164500
2298.60¢
24384600
2585.7¢0
27390900
2901500
30704500
3247,200
3432.100
3£25.390
3327.200
4038.000
42584300
4488,200
47284200
4978.700

o g e c— o ——— S o U U I

PATH
ANSBLE
{(DES)
90,¢090
90,000
90 009
93 ,000
96 000
82 1735
932
954
815
681
=87
486
67 _438
85 43¢
63 492
6lo600
59769
57,977
560248
S5657]
52¢966
51374
69.854
48,388
464976
450146
444305
434049
410843
400687
39¢58p
384520
374507
36,539
35,615
34,733
33.89;
33,088
324323
31993
30899
300237
294607

77
75
73

71
69

C.....O.

i




B8yl

S)
A
4
2

S o Vi
®

TInE
FRONM
LAUNCH
(SEC)
860000
83,000
90.000
92.600

942000

96000

984060
100,000
102,000
194,600
106000
108_000
110,000
1127000
114,060
116,000
118,000
220,000
122,000
124,000

BURN=OUT OF STAGE

125,400

126000
128,000
1364000
132000
134¢000
136.000
13840900
1484000
1534000
1684000
178¢000
1884000
1984000
208¢009
2184000
2284000
2384900
268.000

260008

TEBLIE 3. (OO

RANGE

FROM
LAUNCH ALTITUDE
(NNT) )8
190661 lges78
21,202 17,728
22 832 18,607
26.553 19,514
26379 20°453
264287 210423
3¢.308 22426
32,439 23,4635
36,682 24,540
37,048 25 653
39 539 26 807
62 161 28 006
[V 923 29 267
'S 832 30 537
51 J0Ge 31 880
56 o243 33 278
57 J 566 3‘ 736
61 275 36 0298
65,090 37,851
69,126 39,521

AT

724077 40,733
73,350 414255
77,593 42,982
81,831 44,694
86.065 46:39]
900294 484972
94520 49.738
98474} 51388
11979} §9.41]}
160746 674053
1610612 744315
1824395 810197
203+099 87703
223729 934832
2444290 99,588
2640786 104965
285,223 109979
305674 116:604
3250934 118+866
346¢2:6 1220757
3660459 1260278

12

VELOCITY
(FT/SEC)
260,100
513,100
5798° , 400
6096.400

64084000
67340000
7076.900
7434500
7811’ ,0080
8206 3oo
8622 boo
9061 3oo
9%525° ,300
10017 000
10539 *To0
11097 000
11693, *$500
12334, *700
13021 300
13779 806

14081,700

1607%,400
14950,300
14026, 700
14003400
13980.400
13957.600
13935.100
13825,575
137214000
136214250
135264500
134364625
13351.790
13271.744
133196-809
i3126,925
13062000
13002¢250

947
12897988

PATH
AMBLE
(DEG)

29,908
28,438
270896
27,382
26893
260429
250990
25,574
25 180
Z‘ L8508
2¢‘057
24 127
23 816
23.525
23.253
22,999
22 763
22 946
22 346
22 164

22,046

21,996
21,829
21,662
21494
21326
21157
200988
20+133

.267
;uc339
176499
16998
15086
1‘.76‘
134832
120590
11949
10-931

815
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43
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TINE

FROM
LAUNCH

(SEC)
27 .000
288,000
298 ,000
308° ,000
318’ ,900
328° ,000
3380060
348000
3584902
368,
3780888
388,000
398 .000
¢08 « 000
418.000
4284000
4389000
448000
458¢00p0

468+009
478909

4884900
498;000
gog-ooo
15000
528.000
538e99p
200,988
558
568,000
S78 000
588.000
ggo-ooo
2°
59‘:880
596,000
598,000
690,000
602.000
6044000
6064000
638+000
610°000

- R i o

RANGE
FROM
LAUNCH
{NMY)
33 ° 3
¢08.833
626 976
‘47 091
667 185
487° 260
507;329
527+386
5670439
$67¢492
587548
607,613
627,689
647,781
667:894
688.032
708198
7284397
7480633
768911
789¢235
80906@9
8300037
850+526
8710977
8910698
912939
953:053
[ 2
974,981
995 997
1017.132
1621371
25¢614
182908é0
1034,112
1038,366
10‘2.626
1066.8864
1051150
10550411
1059674
106§0934

ALTITUDE
{(Nu])
129. 29
132,211
134 624
136 670
133 346
139 656
“00599
1410176
141382
14) 0223
16400697
139,804
138,544
136,916
134920
132,556
129824
126722
123'251
1194
115.133
116515
1050658
100¢329
940626
88547
820493
75¢26)
680050
60,459
52,488
44,133
420417
400685
384937
37.174
35,397
33,603
314796
29973
28+138
26+289
240427

13

VELOCITY
(FT/SEC)
12853.400
12814 _031
12779 900
12750 906
12727 100
12108 481
12695.100
12686.88)
12684000
12686256
12693700
12706,375
12724 300
12747° . 450
12775.700
12809.18)
12847890
12891575
12940+5¢0
12994525
13053.7p¢
13117.85¢
13187100
13261.39
13340-703
13424.96
13514¢100
1368302#4
707,300
3811 250
13920,000
14033, 300
14055900
14079+325
14101.100
14124 ,756
14144 590
1&167 469
14182.900
16204133
14209.200
142134300
142064300

B N S R e A i o

PATH
ANGLE
(DE6)
3.0 1
7,075
6 084
5,088
4 089
3°086

2.08]
1075
o068
~e960
*10946
=2,951
3,956
-4 956
-50950
*6e942
=T e929
=8¢910
*G+885
“10+852
“11e8)12
12766
=13¢796
=144639
*15¢963
=165,476
=17379
-180278
=19.15
«20,018
=20 874
21 17
=2]884
©22¢051
®22+217
w22,383
«22,548
-22 13
-22.878
*23¢04}
=23206
236369
=23+533

AR

&

PradieBt oaredlt
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TIME
FROM
LAUNCH
(SEC)
2120000
14 _000
616 ,000
618° ,000
620° J0en
622 ,000
624° ,000
626° ,000
628.000
630¢000
632¢900
636
636938
638,000
640,080
642300
6466000
646,000
648 ,000
650’ 000
6:2 000
656 .000
656 ° 000
658’ ,000
660" 000
662° ,000
664" ,000
666 ooo
668 000
670° 000
6704 720

RANGE
FROM
LAUNCH
(N?I)

10 He
1092, 433
1076 632
1080.79)
1084 865
1083 798
1092 0913
1095 916
1098.917

11016456
1103525
1185.168

6e461
1107,483
1108.296
1;08'950

1994479
1109,914
1110,275
1110,580
1110,864
1111,081
1111,297
llll ‘94
1111680
1111 .85]
1112;011
1112 160
1112,298
1112426
1112471

ALTITuDE
(NM])

2202??

18 797
16° 926
15 079
13 .282
11 570
9 967
80575
Te366
* 6636}
Se547
4888
4,349
34901
3523
30197
2,911
2,654
2,617
2,192
1,971
1,749
1,524
1,295
15062
,82é
582
337
090
00000

14

VELOCITY
(FT/SEC)
1,150,200
1182 ~000
14669100
13803 000
134477100
12872°500
12004°000

10807 300
9352,300

TT70¢10¢
62511090
‘950'138
3922.5

3136,900
2537.260

20740400
17220700
1455,000
1251 600
1103’ JB800
1014 500
959’ ,000
924° .200
900" 800
885 300
876 aoo
866° Joe
858 900
850.900
842 600
839,620

PATH
ANGLE
{DL6)
23069
=23 085
24 J029
-24°199
lh 375
24 .62
2‘ 167
25" ,002
25.381
=250627
=26¢067
=260632
=27¢356
-28,269
«29+401

=30+78;
=32¢435
-34,373
=36 _594
-39,072
-41,725
=44 652
-47 177
49 69
52 , 435
54 12
-57° 269
59 .O05
=61 021
«63 620
-64 312




TIME

FROM
LAUNCH
(SEC)
0.000
2,000
4,000
6,000
8,000
10,600
12° 000
l‘ 000
16° ,000
18° 0000
20° 000
22 0,000
26’ ,000
26’ 000
28 000
30° 000
32 0,000
38’ ,000
36° ,000
380000
40°000
42+000
44°000
460000
‘8.000
50000
S2+9000
5‘0000
5600Go
580000
50¢000
624000
640000
66¢000
680000
70000
720000
744000
760000

780000
80,000

82,000
84,000

TABLE 4.

RANGE
FROM
LAUNCH
(NM])
0.000
Ue000
0,000
0,000
0,000
2007
021

o 046
<075
116
0171
239
324
427
549
693
860

! 081
1 269
10513
12786
2+090
2°426
2795
3200
3¢%5%)
40122
40644
Se208
5¢8)8
6¢475
Te182
Te940
BeT82
9.621
10548
11538
120592
13712
14993

{7:456

18,925

TRAJECTORY SD6.8°

ALTITUOE
(NM])
0,000

«006

. 024
061
ollé
184
273
379
50‘
6‘8
.810
.992

1, 193
1 614
1 653
1, 912
2 191
2 486
2 800
30130
30477
3¢84)
4221
40617
5¢029
S5¢456
S¢900
63690
60835
7328
T¢836
8¢36)
84904
Se463
100041
10636
11250
11.882
120533
130205
3896
4,609
15,342

15

VELOCITY
(FT/SEC)
0.000
35,900
85 000
135, *800
188 300
243° 200
300° 400
360 200
422° , 000
487° 400
555° 000
626° +300
700° 300
777 700
8se’ 400
92° 600
1027° 300
1114 *800
1204 000
1295.800
13904899
1490000
15923600
1700000
18124000
192%.200
20514500
2179300
23144000
2‘5‘0800
26024500
2757.300
291%. 400
30884900
3266,100
3451.400
3645,000
3847,3¢90
4053.6900
‘2790200
4509,500
4750,000
5001 000

PATH
ANGLE
(OEG)
90,000
90,000
90 ,000
90 000
90 000
81 ,084
79.465
77 209
74° 942
72 _684
70_650
68 _2s53
66 ,095
63° 92
61 967
59° 962
58 ,035
56 i72
5‘ 368
52.520
Sge«929
494295
47718
460199
440737
43¢33)
414989
40+684
39.‘42
384252
37114
364025
34,985
334992
33.064
32.149
31.278
300456
29.673
28927
280216
27,540
26 897

i s e
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TABLE 4. (CONT'D)

TIME RANGE .

FROM FROM
LAUNCH LAUNCH ALTITUDE VELOCITY

(SEC) (NMT) (NMI) (FT/SEC)
86000 20.42¢ 160098 5263.100
88,000 22,013 16,877 5536800
96° ,000 23 690 17, ‘679 5822° 700
924000 254460 18.506 6121:500
9+000 27+328 190359 64340100
96¢000 294297 200238 6761200
98¢000 31373 219145 7103890
100+000 33569 22+08]1 . T464.8q9
102000 35865 230049 784146900
104000 384290 24048 8238.900
106900 60845 25+081 86564800
108¢000 430534 26+15) 9097.600
110¢000 460366 270259 95634600
1129000 490347 280408 1oos7-3oo
124¢000 52¢597 29.600‘ 105 2100
116000 550920 30860 111414500
1184000 594425 320130 11740100
120000 63124 330478 12383¢5¢0
1224000 67031 34880 13078,300
124000 Tlel66 360351  13833.109

BURN=OUT OF STAGE AT
1254400 74,184 37.418  14136,500
126,000 75,488 37.876  14129,800
128,000 79,832 39,394 14107 600
130,000 gée’ W72 40, ‘897  14086° 2200
132" ,000 88’ .507 ¢2 384 14065 300
1344000 92.839 43.856 140640900
1364000 97+167 454313  14024.8¢0
1384000 1010491 460755 140054000
140000 1054811 480182  13985.500
142-000 110128 494593 139664200
1440000 1140442 500989  13947.200
154+0900 135¢969 57745 138%54.994
1644000 157396 640125 13767899
1740000 178757 300130 136854525
184¢990 2000047 754761  136¢8.100
1944000 221272 ?31-019 13535.725
204000 242¢4136 350905 13468,3¢9
2lée0qn 263+543 990420 13405844
2244000 2844599 94565 13348,499
2344000 305+697 98¢340 132964025
2444000 326571 1014746  13248.60)

PATH
ANGLE
{DEG)
264285
25,703
25 151
24 626
240128
236655
23297
22{784
224383
22:004
210667
21311
2G 996
20700
200423
20165

194926

19705 -
19503
19,318

194199

19,148
18.979
13.509
18,639
18,469
18.298
184126
17955
17.782
170610
16739
15859
14969
144069
13016}

12243

11317
100384
9.443
84497
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R

%
B
3
'
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Lt o st 2 eyt

TIME
FROM
LAUNCH
(SEC)
2é,000
224,000
274,000

284990
294000
304000
3 4000
3%@,000
334,000
3440000
354,000
364 000
374 2,000
386 ,000
394 4000
404,000
414 000
426 _000
434 000
“4d ,000
456 ° ,000
464" ,000
474’ ,000
484" 000
494 000
504° 000
514" 000
524 000
526.000
5280
530, 806
532, 000
536.000
536.000
538+000
5404000
5¢2+000
548000
S¢€e000
5430000
550¢000
552¢000
55644090

CALTG RN CETET AR

TABLE 4.
RANGE
FROM
LAUNCH ALTITUDE
(NMT) (NMI)
347,502 104,93
368,396 107,453
389,261 109,755
410°101 111691
430921 1130259
451+724 116¢46]
472¢5316 297
493,305 }}5. 67
514o081 115.879
5348 608
235645 113880
576,445 113,985
597,255 112,624
618,083 110, ‘897
638,934 108 803
659" 811 106 34}
680 719 103 512
701, ‘666 100, 315‘
722 647 96’ o 150
763 676 92.814
7648 . 153 88 509
785 885 83,833
807, L,O0Té 78,786
828, 327 73,367
849° 647 6% ST4
871’ ,040 61 407
892 511 56 864
916 064 67 ‘945
9180385 460516
922710 4SegT2
927.038 430A12
931,37¢ 42,138
935 705 40,668
960:043 390144
9“0385 37624
9484730 350090
983.979 34+549
9570428 32976
961¢784 310397
9664135 294805
97049 28.198
574843 260577
979¢193 240944
17

(CONT'D)

VELOCITY
(FT/SEC)
13200.250
13169,000
13136,875

13109+800
13087.925
13071000
}30590375
3052,700
13051,306
3055009@
laoea 756
13077 700
13096 725
13120.900
13150175
13184 ,600
13224000
13268500
13318081
13372700
13432325
13496 900
13566500
13641000
13720 519
13804900
13894°200
13988°200
14007 600

40269

404646 0
1soas 800
14085.719
14104.500
14124039
141414800
141604862
141756900
141924633
14201600
14209300
142114200
142040100

PATH
ANGLE
(DEG)
Testé
6.556
5,624
40657
30687
2115
1740

o 165

=,211
50188

2,163
-3 137
-4.108
-5.076
-6 041
7 002
-7 958
B 908
9 882
<10 789
c11°720
-12_06&]
-13°555
=14 460
15 356
16 242
17 118
17 . 283
18 155
=184326
“18+497
-18,668
-18.838
-19.007
'190176
=19¢345
=19:514
~19.0682
=19+849
=200017
20184
~20+35]
=20°519
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TIME
FROM
LAUNCH
(SEc)
ggg.ooo
000

560 000
562° ,000
564° 000
566 ,000
ses’ 000
570° ,000
572° L000
574° ,000
576" 000
s78’ J000
580° 000
582° ,000
5864 ° ,000
586" ,000
588.000

590000
5924000
596000
5964090
5980000
600000
6022000
6040000
6062000
608¢000
610000
6122000
6144000
616+000
6184000
620000
621+984

TABLE 4. (CONT'D)

RANGE

FROM
LAUNCH ALTITUDE VELOCITY
(NMT) (NMI) (FT/SEC)
3.339 23,300 1,182,500
6 21,667 14138.600
992 176 19,988 14058 3oo
996" ,450 18,329 13920 zoo
1000,666 16,679  13690° J1oo
1006.788 15 oso 13324 ° ,000
1008 769 13 46¢ 12171 loo
1012 542 11 945 11980 2oo
1016 931 10 szs 10927° 900
1019 161 9236 9657600
1021877 8,101 8258700
1024 161 7 130 6857 roo
1026 031 6 316 ss87’ 600
1027 562 5 642 4513500
1028 185 5 081 3653 3oo
1029, 734 6 611 2934 000
10304530 44209 2459:400
1031182 34862 20450200
1031718 3556 17234600
1032¢165 30283 14734600
1032¢54) 30033 1279200
1032861 2+802 1130500
10330139 2¢58] 10354100
1033¢387 29363 975500
1033¢613 20145 9364800
1033¢821 12924 911000
10340014 10698 8934790
10340193 10468 881,900
103436] 10233 8744900
1034517 0992 868+i90
10340663 0748 8624100
1034799 500 855,6)
1034925 *250 8484500
10350041 09000 840964

18

PATH
ANGLE
{DEG)

20 0686
20,854
21.026
o2l 196
.21 372
«21_5595
«21_T749
=21 _ 960
-22_198
22 _ 475
«22_808
«23_ 219
-23_733
2% 377
-25,180
26 170
27 371
=28.,811
=30¢509
=32e674
=34.706
=37.185
~39.89)
~42¢608
454378
~48¢]108
=50¢7690
«S34310
=55.762
*58.049
=6002390
=62+291
~“640234
=66¢052
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TIME
FROM
LAUNCH
(SEC)
0,000
2,000
4,000
6, .,000
8. 000
10,000
12° .000
14, ,000
160 ,000
18° ,000
204000

22¢900
2‘0000
264009
28090
30000
324000
34000
36000
38eypo
40°000
42+000
460050
‘6.000
480000
50000
52<000
5‘0000
560000
58¢000
60000
624000
640009
66000
684000

700000
72.000

74,000
76,000
78° ,000
804000
824000
84+000

TABLE 5.

RANGE
FROM
LAUNCH
(NM])
0.000
0,000
0,000
0,000
0,000
,007
,023
046
,079
0123
0180
253
0342
45}
*S89
*731
997
1¢1p8
12337
1593
1889
2+198
2°55¢
20936
3+358
3819
42321
44864
5¢45]
60084
6766
Te498
8¢283
9¢123
104021
10979
110999
13,085
14,239
15,463
16.762
1841238
19593

TRAJECTORY SD7.2°

ALTITUDE
(NMI)
¢,000

2004
<024
«061
o116
.18‘
272
379
,503
646
«808
989
1189
10408
120645
14901
20176
20466
2°775
3+999
30439
3¢79
4164
4¢548
40947
S5¢36]1
S.788
6230
64685
Te155
70639
80138
865}
9¢178
9720
10278
10,850
11,439
12,042
12,663
135299
13953
140624

19

VELOCITY
(FT/SEC)
0.000
35,900
85 ,000
135° ,800
188° 300
243" .200
300° 800
360 500
423 100
488’ ,300
556,800
628+000
7020500
7800500
861936
247000
10324309
1120799
1210709
1303450
1399.499
1499.5¢¢0
16034100
1711500
1824.500
1942+500
2065.Tg0
219‘0200
23290500
2‘70.900
26190100
27740400
2936.800
31060700
3284.100
3469,69n
3663,300
3865,500
4076 800
4297° L400
6527.800
47684200
50196300

R b o I

PATH
ANGLE
(DEG)
90,000
90,000
90,000
99, .000
90" 0000
81 196
787848
76 o 464
74 072
71.690
69,338
67.928
E4e763
620559
600419
580366
56337
S54.358
52522
SQe7¢8
48e95¢
470266
45636
44069
424562
412115
39,727
3843%
37.12)
354901
3641735
33062
32e557
31e542
30573
290550
28,1769
27,931
27,132
26 271
25 647
24959
244303
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TABLE 5. (CONT'D)

!

i TIME RANGE
) FROM FROM PATH
LAUNCH LAUNCH ALTITUOE VELOCITY ANGLE
1 (SEC) (NMT) (NMI) (FT/SEC) (DEG)
3 86000 21.133 1ge313 281,400 23,680
88,000 22,759 16,021 2585 oo 23,088
. 90,000 260476 160767 5841.100 22,526
E | 92000 26288 1749  61cpelg 21992
: ' %000 280199 18¢26] 64524900 21485
¥ 96+000 30+213 19+05¢ 6780+.490 21005
2 984000 320335 19862 71234490 20550
100°000 34569 200697 74834300 20119
- 102+000 360922 21557 78634200 197312
s 106+000 29490 220643 82604100 190327
. 106+000 624006 230357 8679.6¢¢% 184965
108¢000 44175} 240301 91214600 184624
- 110+900 47+649 25+275 9588,.999 18304
iy 112000 S$0-783 269286 100844190 18¢003
i 114000 53+999 27+328 106104390 174723
18 116099 57.388 280411 111714399 17046}
3 118¢990 60961 29¢536 117714609 17219
‘2 120+000 640732 300706 124164500 160995
3 1224009 68,714 310926 13113.000 16,799
2NN 1249000 724926 330202 13869,.5q9 164603
%
£ BURN<OUT OF STAGE ] AT
A 125,400 76,004 34,125  14174,100 16,482
E 126,000 77.333 34,521  14167,600 16,431
2 128 000 81,759 35,833 14146 200 16,259
5 130000 86181 37,129 14126000 16088
; 132000 90,599 38,410  14106° J700 15,915
3 134000 95 014 39,675 14088°200 15,743
Al 136,000 99426 60,926 14070 ,200 15,570
1. 138,000 103,832 42161 14052.700 15,397
3 140000 108,236 43,382 14035.600 15,223
£ 1 142000 152,636 44.58  14018° ,800 15,049
2 144°000 117034 45°778  14¢02° 2400 14°874
5 146000 121429 46,954 13906 200 16699
3 148000 125,820 48,115 13970 1300 14 524
4= 150000 130209 497260 13954 °Cng 14 348
\ 152 000 134 595 50,391 13939013} 140172
162 000 156_482 55.822 13865 000 13,287
- 1727000 178304 60.880 13795 2175 12,39
182009 200,065 65,568 13731600 11,492
. 192000 221,771 59.886 13672 ,325 10,583
: 202000 243425 73834 13618° ,000 9,667
212000 265,033 77,813 13568 T150 8,145

20

e
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~ TABLE 5. (CONT'D)
: TIME RANGE
E: FROM FROM PATH
s LAUNCH LAUNCH ALTITUDE vVELOCITY ANGLE
3 (SEC) (NMT) (NMI) (FT/SEC) (DEG)
: 222,000 28 600 80.62‘ 135260500 Te817
; 232,000 3 129 83,468 13485,150 6,883
E 1 242 000 329 626 85 944 13450 9oo 5,966
2 2529000 351095 88054 13421 1731 5,004
: 262,000 372,541 89,798 13397 600 4058
- 272,000 393.967 91175 13378° ,500 37110
: 2820000 415:380 92,187 133642500 24159
7 9 6078 8 554525 .
= 505.898  438:1%8 %113 13383:8%5 1 H
E 312-888 479574 93¢028 13352.886 “e699
E 322 500.973 920577  13359.9 =1+65]
: 332,000 522,379 91,760 13370,356 «2,602
A - 342,000 563,797 90579 133860800 3,952
E 352¢000 565¢232 89¢931 13408.2350 “4049¢
? 36%0880 5860689 87117 i3‘3407f) *Se843
E <000 6084170 84836 3466428 “6+383
; 382,000 629,682 82,188 13%92,900 «7,319
: 392,060 651,227 79,173 13544 481 -8,250
2 402.000 672 813 75791  13591°100 9,176
E 4122000 6942442 720039  13642:725 210,095
; 422¢000 716¢120 674920 13699.30¢ “11e908
320000 737.85 63430 13760819 11913
4 442¢000 759+63 584569 138274300 =12+8]]
3 452¢000 781449) 534337 13898,687 =13./9]
= 4624000 410 47733 {3974.8 ~144582
E: 464.000 887080? 46567 3990 625 =l4.757
E: 465,000 812,197 45,387  14006,400 -14,932
E L 468 000 816 596 44192 1¢ozz.47s -15_,106
. 470,000 820,997 42,981 14038 400 .15 280
4 472,000 825,401 41 756 14054 675 -15.454
4 474000 829,808 40,516  14070_400 -15,627
3 476,000 834.218 39,261 14086, 737 -15_800
¥ 478.000 838 630 37,991  14102.000 -15.973
3 480,000 843,046 36,706 14118025 <16 1645
482,000 847,463 35,407  14132.000 -16.317
3 484.000 8si 886 34,092 14147 325 -16,488
L | 486,000 856,304 32,763  14158.600 «16,660
E | 488,000 860,729 31,420 14171 9a7 -16,832
4 490,000 865,152 30,063 14178.600  .17.002
; 492,000 869, ,581 28,689 lt188 400 17,172
4 494,000 873, *999 27,306 14185, L6000 .17 344
! 496,000 878; 420 25, °907 16180.700 17 514
% 498° ,000 gse’ ,835 24, ‘497 14166 _700 .17 685
g 21

_-
3 s e, o
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TIME
FROM
LAUNCH
{(SEC)
gO0.000
02,9060
504 000
506° ,000
508° 000
“10 000
512000
514000
5160000
518,000
520 ,000
s22° ,000
524" ,000
526.000
528+000
5300080
532,000
534 ,000
536 ,000
538 000
540 ,000
562 +000
544 .000
546 ,000
548° 000
550.000
552¢000
554+000
5564990
558.000
560°000
5624000
564
5660888
568,000
570 000
572 ,000
572 808

RANGE
FROM
LAUNCH
(NMT)
o241
881633
896 093
900° 339
904623
908, 830
912.922
9160853
920.567
924,001
927 098
929° .821
932 154
934.113
935736
937.070
938,165
939 <069
939 819
966 . J443
940 967
961,411
941,789
9‘2 114
9‘2 398
9424653
9420885
9430298
9434483
9430655
9‘30817
9‘3.968
96440109
944,240
944 362
944 o875
944,518

TABIE 5.

(CONT 'D)

ALTITUDE VELOCITY
INMI? (FT/SEC)
23.07 1613g,900
21,663 14090300
20" ,205 14010 9oo
187763  13885° 1200
170325 13690° L4600
15.899  13395°200
140696 12968.000
130136 12372.499
11.832 11gg1,000
10,613  10591,000
9,497 9445 600
8,499 8207700
7 ,626 6968° 00
64876 5822000
6¢236 4820+8¢¢9
Se69 3973.,900
5,22 3290,900
4,824 2747 800
4,471 2309.200
4,157 1955300
3,875 1675.900
3,617 1453000
3,377 1276400
3,151 1137.8600
2 934 1044 4oo
2.719 9845600
2°504 9454300
29061 900890
10598 880000
10358 8744100
1114 8690888

«866 856Se4
o614 860,100
,360 854 ,000
L1064 847.000
06000 843.973

22

PATH
ANGLE
{0EG)

-17-537
«18_029
-18 _ec2
-18°378
«18 . 258
184743
«18,937
“19144
=169,371
=19 625
19 ,718
20 ,€63
20 e7¢
21 185
21803
-2 0560
26 582
-25 ,893
27, .32
.29.216
«33,928
.36 036
38 721
-41 s 498
=440293
"70051
49737
=52¢323
“540¢79%
=57¢142
=590 362
=6]1¢456
-63,429
=55 287
67 036
-67 712
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TIME
FROM
LAUNCH
{SEC)
0,000
2,000
¢, 000
6,000
8,000
10, ,000
12 000
14° 000
16 oo
18 000
20,000
22,000
24 000
260 «000
23 000
30 000

32 000

34 000
36 000
38’ 000
#0 000
42 000
(V% ,000
46 ,000
k8,000
50,000
52.000
544000
56+000
580000
60000
62¢000
64¢000

66,000
68,000

70,000
72’ ,000
764.000
760000
784000
80000
824000
860000

TABLE

RANGE
FROM
LAUNCH
{NMT)
0.000
0,000
0,000
0,000
0,000
,008
02‘
049
033
.130
.190
267
361
475
610
769
95‘

l 165
1 ‘00
1 672
1 972
2 304
2 671
3 <073
3.513
3,992
4.513
50076
54685
64340
Te 045
7801
8611
9.477
10.401
11,386
12,435
1305‘9
160732
15986
17316
18+722
20°210

TRAJECTORY SD7.6

ALTITUDE
{NM])
0000

« 006
.024
*061
J116
<184
272
378
502
,6‘5
806
<986
1,184
1,401
1,636
1, 889
2 160
2.446
2, 749
3 066
3 398
3 745
4 106
4 ‘77
6.863
51262
5¢673
60096
6453]
64979
T+438
T¢909
84393
8,888
9,395
9,915
10, 4‘6
10, 990
110547
120116
12¢698
130293
13+902

23

(o]

VELOCITY
(FT/SEC)
0,000
35,900
85,000
135, 900
188 300
243° 300
300 700
360 800
423 700
¢89,loo
558 100
629 Too
704 800
783° L 400
865 ,000
9851 300
1037 500
1i26 *700
1217° 000
1311 zoo
1408° .00
1509 300
1613 800
1723 160
1837 000
1956 000
2079:900
2209.200
2344.8q9
2486.890
2635.390
2790490
29530500
3123.40)
3300,800
3486,200
3679 Too0
3881.600
40920‘00
4312+600
45420400
4782200
50320600

— T IR e T D e T
s

PATH
ANGLE
(Dt 6)

90,000
90,000
90,000
90,000
90 ,000
80 708
78° 232
75 721
73 _204
70_701
68 233
65 813
63 443
61 14}
58 911
56 753
54 666
52 654 ]
S0 711
48 636
&7 0.7
45 286
43 &07
4] 996
40.449
38965
37,542
36,189
34877
33633
3244
31303
300218
29.184
28,197
27,257
26 361
25 507
264695
234921
230185
220485
210819
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19
P
%4
&
L
2
%
713
2
Y
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FROM
LAUNCH

(SEC)
880000
88 _000
90° ,000
92° ,000
94000
96,000

98+000
100000
1024000

104000
106.000

108,000
110,000
112000
114000
116,000
118000
120,000
122,000
124000

RANGE

FROM
LAUNCH
{NMI)
21.782
23,442
25 193
27 039
28.986
31,036
33019
35¢467
37.859
40375
63,023
45,811
48 762
Sl 937
55 200
58 . 639
62.26‘
66,089
70 129
74 <301

BURN=OUT OF STAGE

125,400

126,000
128,000
130,000
132,000

134+000
136¢000
138.000
140000
1424000
1444000
146+000
1484000
150000
152+000
154000
1560000
1580000
1604000
162000
1644000

77,523

78,871
83,359
87 842
92,321
96.796
101267
105735
110199
1140661
1190119
123574
1284027
132478
1360925
141+37)1
145.813
1509253
1544692
159¢128
163562

5. (

ALTITUDE
{NM])

140?63

15 814
16° . 481
17 164
17.863
18¢58¢
190315
200069
20+8664
21639
22,459
?3 302
26 171
25 069
25 998
26 959
27° o9’

28.995
30,077

AT
30,859

31,195
32,303
33,395
34,472
35¢534
36458]
37613
381629
394631
400618
4159
42547
430489
440416
454328
464226
4T7¢109
47977
4883
470668

24

CONT'D)

VELOCITY
{FT/SEC)

294,100
§567 ,200
5852 500
6150.900
64637000
6789,800
7132300
7491790
7869.200
82664100
8686,900
9127 ,800
9595 ° 900
10091 500
10618° ,300
11179 900
11780.800
12426 400

13123 _600

13880 _700

164185,800

14178,800
16156,100
14135 400
161162100
14098.000
14080.800
14064.500
14048900
1‘0330900
1401%9.400
14005400
13991.700
1397844090
13965.390
13952.690
13940200
139270987
139164000
1390644256
13892.790

PATH
ANOLE
(DEG)

2l.l
20 bgg

20.014
19 b?l
18 957
18.669
180007
17579
17157
16767
16,399
16 05",
15 123
15°424
15 139
14 874
4 629
402
194
Voé

14
14
16

13,882

13,830
13,656
13 482
13,308
130133
12998
120182
124606
120429
12253
120076
110898
1172}
115963
110364
11.186
11¢007
1p0.828
1000648
100469
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TABIE 6. (couT D)

RANGE
FROM PATH
LAUNCK ALTITUDE VELOCITY ANGLE
(NM1) (NM1) (FT/SkC) (DEG)
167¢994 g . 91 13gal,400 10,289
190,123 4, 13827900 9,385
212 204 57 914 13779 525 8 L4715
234 J 244 61 072 13736° ,100 7 559
256 246 63,862 13697° . 706 6° . 038
28’ 215 66 284 13664° ,400 5 16
300° . 156 68’ o340  13636° ,02s & 785
422 073 70° 029  136°2 7oo 3° JUs3
343° 272 7 351 13594 ° 475 2° J219
3654857 72+307 13581.3¢90 1.982
38773 72898 13573175 1064
409.603 730122 13570.900 o10¢g
431,472 72,980 13572 +000 -, 833
453 346 72 472 13579° 000 -1, 171
475,228 71,599  1359] .081 -2,708
497" 123 70° «359 13608 Zoo 3,643
519 <036 68 e 153 13630° 3295 -l 376
540 972 66 779 13657° 0900 <5 ¢ 205
562 935 66" J440 13689 725 o6 L4431
584 ° 228 61 732 13726° .00 7.352
606 959 58 657 13769° .125 8.269
629.030 55.21¢  13816° L300 9,180
651" o147 51 601 13868° . 437 -10,086
673 o314 47 +220 13925 200 -10 98¢
677" 754 46,339 13937 150 11,163
682 196 45,443 13949° ,100 11 342
686" 73 44 533 13961 364 =11 520
691° . 087 43 ,608 13973° 600 =11 698
695’ 536 62 668 13986° 031 11 676
699° .87 41 713 13998° 300 12 T
704 L 440 60 744 14010.900 .12 .231
708 89s 39.759 14023,100 .12.408
7130353 384759 14035.,637 *12¢585
717+8)13 37746 14047.509 =12+176]
7224275 36e717 14059769 “12+937
7264738 354673  1407¢47q0 13113
731+204 340615 164082,319 ~13.289
7354679 33+543  14091.7p0 ~13.464
7404139 324455 14101762 ~13.639
Tedeb6q7 31354 141084490 =~13.8}14
749,077 300238 14115.990 ~13.989
7534544 290108 14117799 ~144163
7584011 270964 141184000 “14+338
25
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TIME
FROM
LAUNCH
(SEC)
436,000
438_000
660 ,000
462° ooo
644 ooo
466" 000
668 000
450° Ooo
452° ,000
6564 ° 000
456" 000
458° ,000
460 ,000
402 .000
464 .000
466 000
468,000
470,000
472 .000
76 .,000
476, ,000
478,000
480,000
482,000
484 .000
486" ,000
488 ,000
490 ,000
492 000
494 ,000
496" ,000
498 ,000
500° ,000
502° ,000
5040000

506+000

508
210,938
512,000
514 ,000
516.000
5184000
520000
522,000
523,131

NCXPAL WY o e

TABLE 6. (CONT'D)
RANGE
FROM
LAUNCH ALTITUDE VELOCITY
(NMT) (NMI) (FT/S%C)
244 80 14114,000
;2 ;8 Zg 238 14104 100
771 390 r1% ¢52 14086 300
775° ,835 23’ 257  164086° 9oo
780 ,266 22 052 14011 300
784° 676 zo 837 13943° ,000
789° . 059 19 616 13842 *700
793 400 18 392 13697 600
797° 684 17 170 13489° 900
801 888 15 ©35 13197° 400
805 081 16 758 12799 900
809 926 13 589 1227¢ 900
813,681 12,461 11605300
817,199 11,388 19787000
820 434 10,385 9837900
823 383 9,463 8797.900
825,934 8,631 7714 600
828 173 7,891 6655 . #00
830, 089 7,241 5677.100
831,711 6,671 4609000
833,076 6,173 4055_300
33‘ 221 5,737 3417 7oo
835,181 5,352 2896900
835 . 991 5,008 2468 500
836 676 4, 698 2115'400
837 .257 & 415 1825 600
837 . 753 4 <155 1592° 800
838.180 3,911 1402100
838 549 3,681 lZQB 300
838 870 3,460 1125 506
839 154 3 266 1041 400
839409 30033 986°000
839 643 2 818 948 900
839.859 2 599 923 600
8404060 2.37‘ 906 000
8400247 2°165 893.9
8¢8.422 1.91 885.488
40585 67 879,.5
840,738 1,426 875,100
840 881 1, l’& 871 900
841 ,015 923 868° 600
8414139 . 666 864,100
8414255 0408 858,600
84143¢3 167 851,900
841,450 0,000 847,577

26

PATH
ANGLE
(DEG)

-1‘0513
«14,688
16 863
15 039
15 215
.15 393
.15 ,973
lS 7158
15 942
16 135
-16 337
«16_551
=16 _782
-17 036
.17 .321
-17 648
-18 029
-18 . 478
-19.011
-19 648
«20,407
=2]1,312
-22.382
«23,636
.25 ,9092
26 768
=28 672
«30 805
.33 161
.35 720
38 633
4] 223
66 021
66 780
<490464
=52+049
=54¢521}
56870
-59.093
=61 190
«63 163
-650018
664763

-68¢404
=69 289
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TIME
FROM
LAUNCH
(SEC)
0.000
2,000
4 000
6 000
s 000
1o 000
1z,ooo
14,000
16,000
18,000
20,000
22,000
24,000
26 000
28 000
30, ,000

32 000 -

34,000
36000
387000
40000
42,000
4,000
46,000
48,000
50,000
52000
54,000
56,000
58.000
60,000
62,000
64,000
66,000
68, 000
70000
72.000
74000
76,000
78,000
80,000
82,000
84.000

TABLE 7.

RANGE
FROM
LAUNCH
(NNT)
0.000
0,000
0,000
0,000
0,000
.008
025
051
.088
136
.200
280
,3719
-498
640
807
1,000
1,220
1,470
1,750
2,062
2,408
2,789
3,207
3,663
4,160
4699
5,282
5.910
6.587
7.313
8,091
8,92¢
9,813
10,762
11,772
12,844
13,984
15,192
16,473
17,828
19 262
20,776

ALTITUDE
(NM])
0.000

006
,024
061
llQ

.18‘

272

0378

502

o 664

+804

983
1, 180
1, *395
)| 627
1, 877
2 143
2 425
2 722
3 033
3 357
3, 69‘
4 0‘3
‘.‘0‘
6,777
5 161
5 555
5 960
6 37‘
6 o199
7.23‘
7,678
8,131
8,59
9 067
9.5‘3
10,039
10 539
11 049
11 567
12 096
12 633
13 180

27

TRAJECTORY SDS.0°

VELOCITY
(FT/SEC)
0,000
35,900
85 000
135 800
188 300
243 300
300 900
361 zoo
¢24 300
490 ooo
559 400
631, 500
707 200
786° ,500
869 400
955" 200
1042 900
1132 800
1226 700
1319 200
1417 300
1519 209
1624 700
1735 000
1849.700
1969 500
209‘ 100
222¢ 100
2359 900
2502, soo
2651, 100
2806 aoo
2969 300
3139 io00
3316 zoo
3501 100
3694 000
3895° 200
4105 100
4324 zoo
45%2 900
4791 600
5040 500

PATH
ANGLE
(DEG)
90,000
90,000
90,000
50, ,000
90 000
80 220
77,617
74,980
12,338
69,716
67,134
64,606
62 135
59.139
57,421
55 183
53 022
50, 942
¢8°937
47,004
45 162
43352
41 631
39’ <980
38 397
36 880
35_427
34 _038
32_ 1709
31,440

30,228

29,071
27,968
26,916
25,914
24 958
24049
23°182
220358
21,573
20826
20°115
190440
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TABLE 7. (CONT'D)
TIME RANGE
FROM FROM | PATH
LAUNCH LAUNCH  ALTITUDE  veLOCITY ANGLE
3 {SEC) (NMT) (NHI) (FT/SEC) (DEG)
) 830000 22.37 130 300. 00 180798
5 88,000 24 osg 305 572, 18 188
3 — 90000 25840 14 ,883  sgss5’ 7oo 17,608
: 92,000 27,714 15,471 6152400 17058
e 94000 29,688 16,071 6462°790 16,536
. 96,000 31.765 16.682  6787; 700 16,062
il 984000 33¢9%52 - 17¢306 71284390 150573
L 1009000 364253 17942  7485.7g¢ 15¢13p
102+000 384673 18¢592 © 78614300 16711
[ * 1044000 410218 190257 8256.400 14¢3]15
! 106,000 43,895 19,936  8672,700 13,942
‘ 108,000 46,711 20,633 9115 700 13,591
- 110,000 497773 21,347  9s80° ,200 13.26]
3 Lj 112,000 . s52°901 22,080 10975°200 12.952
4 : 114000 56,198 22,83¢  10600° 800 12,663
g 116.000. 59.670- 23, 611 11161 200 12,395
E | ] 118,000 63,330 26,412 11760° ,900 12,145
E | 120000 67,190 25,240  12405° L, 400 11,915
5 122°000 - 710267 26099  13101°S00 110704
4 (} 124 000 15's78 26,991 13857300 117512
k| BURN=OUT OF STAGE 1 a7
| {] , 125,400 78,729 27,634  14161,500 11,387
b ‘
3 : . 1264000 80.088 27910  14152,700 11,335
] [ 128,000 . 84,615 28,817  14126,500 11,158
3 130,000 89,135 29,709 - 14099 300 10,981
. . 132,000 93649 30,585  14076.600 10 804
1] 134,000 98.158 31,466  14056° ,000 10,626
; 136,000 102,662 32,292 14037 200 10,448
$ 138,900 107,162 33122 14019° ,8e0 10,269
[ 160,000  11i° 657 337937  14003° ,600 10,089
, 142000 . 116,149 34,737 13988 400 9,910
144,000 120,638 35,522 13974200 9,730
- 146,000 125,124 36,292 13960 J700 9550
[l 148000 129,607 37,067 13947° 800 9369
- 150,000 134087 37,787 13935’ ,600 9188
152,000 138,565 38,512 13923 1900 92007
| 154,000 143040 39,222 13912 700 8,826
- 156000 167° .14 39° 17 13902 000 8644
158,000 151,985 40,597 13891 6oo 8,462
4 160° 000 156 454 4) 263 1388)" 600 8 280
I ‘ 162,000 160,921 41,913 138727000 8,097
7 . 164000 165,386 42,549 13862 1600 7,915
A 28




L R e i

TABLE 7. (CONT'D)

TIME RANGE

FROM FROM PATH
LAUNCH LAUNCH ALTITUDE VELOCITY ANGLE

(SEC) (nM]) (NMI) iFT/SEC) (DEG)
166000 l59.8¢0 .17 2600 70732
168,0¢ 174,312 o776 3843 800 7,949
170 000 178 772 4& 367 13836 400 1’ ,J66
1727000 183,230 44,944  13828°100 70182
174000 187,687 45,505 13820200 6,998
176 000 192 143 66.052 13812 400 6,814
178° ,000 196 597 46 584 13804 °900 6,630
180.000 201.069 47:1¢2 13797 700 6,446
182¢000 2055901 4Te604 13790.600 64262
1840000 2090951 ‘80092 13733.800 6eg?7
1864000 214-400 481565 13777.200 5892
188.000 218.847 49023 137704800 Se707
190¢000 223293 490466 137644606 Se522
192+000 227.739 49895 137584690 5¢337
194+000 232183 500309 13752485¢ S5e152
204900 2564389 520157  13727+100 4223
214000 2764573 $3+636 13706.48) 3e29)
2244000 298742 S4¢747 136914100 2357
234+000 3204898 550490 136804706 10422
2644000 363047 554864 13675.500 0485
2544000 365193 55871 13675.319 -.452
264+0900 3874342 554509 136804200 =1.388
2744000 409497 S4¢789 136534245 =2¢324
2844090 4£31:6664 530682 ;37054400 =3+258 1
29"000 4530847 §2217 137250506 ~4¢190
304<p00 4764050 Spe381 13750790 *5+119
314¢000 498.279 484,78 1378¢0.737 “6:045
316¢000 5020728 4T7.693 137874390 =6e229
318¢000 507179 470193 13794106 “6e413
3204000 511830 46,678 138¢01.100 6,598
3224000 5164083 460149  13808,23) =6.782
3244000 5204538 450605  13815,500 “6:966
326,000 524,993 45,046 13822,994 7,150
328,000 529,450 44,472 13830,600 «7,334
330 ,000 533 908 43,8% 13838 425 -l 517
332000 538,368 43,280 13846300 -7.700
334 ,000 542 829 42,662 13854 381 -T 883
336 000 547 292 42, 030 13862 500 .8.066
338’ 000 ss1’ . 756 41, 382 13870.781 .8.209
340 000 556 222 40, 719 13879 000 -8 431
32’ 000 560 689 40 042 13887 456 8’613
344000 565 157 39350 13895700 -8,796
346.000 569 627 38.664 13904, 131 -8.978

29
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3 TABLE 7. (CONT'D)
i TIME RANGE
% FROM FROM PATH
LAUNCH LAUNCH  ALTITUDE  veLOcITY ANGLE
7l (SEC) (NM]) (NMI) (FT/SEC) (DEG)
i 348,000 74098 37¢922  13912,300 “9.l59
350,000 276 570 37,186 13920, 600 -9,34]
- 352,000 583,044 36,435 13928390 -9,522
| 354.000 587,519 35,669 13936312 -9.703
: 356° ,000 59f° . 996 340 .888  13943° L 400 -9 884
_ 358_ 090 596. 471 36,093 13950" Jes -10.065
% 360,000 600,948 33,283  139s6° 1600 -10,245
j 362000 605 426 32,459 13962 T4 -10 425
366000 609,903 31,620 13966° LT00 -10,606
1 366,000 614380 30,766  13970° 667 -10.787
! 368,000 618,857 29,899 13971 900 10,966
370,000 623,332 29,017 13971 1700 -11.147
. 3712000 627,806 28,121 13969° ,200 2110327
| 374000 632,276 27,211  13963° ,600 -11.507
376,000 636742 26,287 13983 900 -11.687
3 378 000 641203 25,350 13939° 1300 -11.868
| 380,090 645_ 656 26,400 13917° ,800 <12.049
i 382’000 650099 23,438  13887° 209 .1223)
384,000 656 4529 220466 13844 700 ~120414
} 3864000 658¢94) 210479 13786.‘88 =12¢598
| 388,000 663+329 20e485 13707, *124783
- 390,000 667,686 19,483  13600,400 «12,971
_ 392 000 672, ,001 18,476  13457° ,300 =13, 161
: 394000 676,261 17,467 13266 400 13,356
- 396000 680 449 16,460 13013 100 13557
398090 684,542 15,461 12686900 <13 765
] 400,000 688.516 14 475 12274 L1700 -13,983
! 402.000 692,340 13,511 1764890 -14.214
404,000 695,983 12,576 11150,800 <14.463
| 406000 699,411 11,681 10434 200 -14.734
! 408" ,000 702 -1 10 832 9628 9oo .15 034
- 4102000 705 507 10,635  8754° 600 -15237¢
412000 708 132 9,306  7843°300 -15.752
414,000 710463 8,637  6936° 7500 -16.19]
i 416,000 712 510 8,032 6072600 -16.700
418,000 714,291 7.487  s278 2800 -17.299
i 420,000 715,830 6,998  4566.100 «17.978
! 422,000 717,1%3 6,558 3934 '300 -18778
426000 718,287 6,162  3387° J1oo «19.710
i 426,000 719,257 5,804 2920 1900 -20.792
H 428,000 7200089 5,477 2527°700  -22°034
= 430,000 720,803 5.178 2195800 23,467
N 432.000 721,418 4,900 1914 255 25,092
|
‘ 30
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TABLE 7. (CONT'D) é
;égg RANGE
FROM
PATH
L?ggg;‘ L?g:CH ALTITUDE VELOCITY ANGLE
saecEe) . n (NM1) (FT/SEC) (DEG)
436,000 L g 4 :232';32 “2geyzs
438°000 722°8)2 4166 . 1o
ot . 4 1336 100 J31 213
+42°000 353'133 3723 1egreen 3.5
.ol on 7533 3,723 11017900 -36 271
ceor 123, 52 3.510 1030,400 39,005
4#8-088 724.004 34295 982.000 41.79g
4504000 724-233 3e978 948,999 440569
‘54er 72 -84 24630 909,800 *49.945
456, 00 724- 35 20398 898,509 *52¢493
458.300 72gooo9 2¢161 890.400 540926
‘60-038 125-172 1098 8844690 =57.238
. 725-324 1067} 8B8ge200 ~59.427
. 10164 87‘0000 =63¢4
4664090 7254724 ?05 8 p s
4684000 7254839 c6hs gyl 200 bt 4
7 000 =66,973
0¢000 725947 *«38¢g 861.59¢ «68,58
:;Zogoo 7260047 *116 8544790 -70:;92
2874 7264087 0*000 851+304 =T70e729
31
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TIME
FROM
LAUNCH
(SEC)
0.000
2,000
4,000
6.000
8.000
10.000
12.000
14+000
16+000
18¢000
20000
22000
240000
26+0900
28+000
30¢000
32000
344000
36¢000
38eg00
40000
424000
440000
46.000
48.000
50000
32¢000
S54¢000
560000
S8e000
60+000
624000
64.000
660000
684000
706000
724000
T4.000
764000
78.000
80000
822000
844000

TABLE 8.

RANGE
FROM
LAUNCH
(NMT)
0.000
0,000
0,000
0,000
0,000
‘008
e 026
* 054
°092
*163
°210
e 294
¢307
0522
6790
844
10456
10275
1535
1826
2°15
2050
2904
34337
3+830
40323
4879
5489
6¢128
6823
Te579
84369
94222
10133
11103
12134
134229
16.39]
154622
16925
184302
19757
21293

7 T U PR A S, M et b
P R P P T TR T X v >

TRAJECTORY SDS.4°

ALTITYUDE
(NMI)
0,000

0004

, 0264
061
J116

., 186
0272
377
501
0643
*802
2989
10175
10388
12617
1864
20126
20403
20694
20998
3314
30642
30980
40329
40689
SegS7
54435
Se821
6215
60617
Teg26
Teét3
T7.868
80298
84736
9+]8¢
9¢63]
100088
10550
110019
110494
11975
12661

VELOCITY
(FT/SEC)
0,000
35,900
85 000
135.8o0
188 _300
243 4900
301,100
3610500
624.900
491.000
5604800
633499
7090700
789,790
873400
9604600
1048500
1139200
1231900
13274490
14264400
152%9+200
1635.799
1746,9g0
18624500
1983,1¢0
2108¢300
2238.99
23754000
25170700
26664500
28224100
29844300
31530700
33304200
351‘0300
3706.200
3906.200
4114.800
4332.200
4559.000
47954500
5042.300

PATH
ANGLE
(DEG)

90,000
90,000
90.000
90.000
90.000
79.732
77.003
T4e239
T1e676
684736
66e042
63409
60e¢849Q
58,353
554952
534637
S51¢405
49426}
47.]198
454212
43302
‘10‘68
39.7¢8
384021
364495
340859
3338
314966
300616
290326
284095
26.92)
250802
244736
23719
22751
21829
20952
204116
19,321
18,264
17844
17169
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TIME

FROM
LAUNCH

(SEc)
864000
88,000
99,000
92.000
9% ° ,000
96° ,000
s8° ,000
100.0c0
102° ,000
104° L0029
1064000
1080000
110+000
112+000
1149000
1160000
118000
1200000
1224000
126000

it S Loy R T e

BURN=OUT OF STAGE

1254400

126,000
128,000
130,000
132,000
134,000
136,000
138 ,000
140.000
1424000
1444000
1464000
lgﬂoooo
150000
152000
154¢000
156000
1584000
1604000
162900
164.0¢0

TABLE 8. (CONT'D)

RANGE

FROM
LAUNCH ALTITUDE VELOCITY

(NM1) (NMI) (FT/SEC)
22913 120923 299,900
24,621 13,4 568,700
26,420 13,958 se¢9 600
28, *31e 14 459 61‘3 200
30 3o7 1‘ 987 6450° ,400
32’ Jh04 15’ 512 6172° ,000
3’ ,609 16,044 7109 ooo
36° 927 16,584 7462 6oo
39’ ,365 17 132 7834’ Jloo
61° 927 17 689 8224 9oo
460619 18,255 8636.800
470450 1883} 9071.890
500527 190418 95324500
53¢67p 200017 10025100
56098} 200630 10543990
60+463 214257 11100700
640136 21901 11695+8¢¢
684009 224562 12335.400
724098 234265 130264200
760420 23+¢95¢ 137764790

AT

79,579 240457  14077,000
B0.942 24,673 14063,500
85,476 25,383  14020,000
89,998 26,077 13982.100
94 510 26,755 13948 600
99,012 27,417 13918 aoo
103,507 28,063 13892° ,200
107 996 zs 693 13868° ,200
112+477 29307 138465400
116954 29906 138264499
1210425 300490 13808.1900
125089} 31¢058  13791.200
1300354 314611 13775.690
13448)2 320149 137614100
139-268 320672 13747.699
143720 330179 13735.000
1484169 33671  13723.200
1520615 340148 137124100
157,958 340610 137014600
161500 350057 13691800
165.939 350489 13682,500

33

PATH
ANGLE
(DEG)

164509
15,891
15 304
14 746
14 217
13_715
13 240
12,790
12° . 365
11 963
11. 584
11227
10892
100578
10+284
1Ge0i
9757
9.923
94308
9.112

8,984

8,930
8,750
8,569
8 387
8 . 204
8’ ,020
7° LB36
74652
Te466
70581
70095
60908
6e72}
6534
60347
64159
5.971
5.782
5459
5405

G fagre
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TIME
FROM
LAUNCH
(SEC)
166.000
168,000
170 600
172° . 000
176" 000
176 . 000
178’ ,000
180° ,000
182,000
186° ,000
186° ,000
188" ,000
190° .000
192,000
1964000
1964000
1984090
200000
202¢000
2044000
2069000
2084500
2104000
212000
2l4¢000
216¢9009
2184000
220+000
222¢000
224000
2264000
2284000
230¢000
2320000
2340000
2364000
2384000
240+000
2424090
2640000
26464000
248,000
250,000

TABLE 8. (CONT'D)
RAKGE
FROM
LAUNCH ALTITUDE VELOCITY
{NM1) (NM]) (FT/SkC)
170.39¢ 35906 13473.700
174,81} 36,307 13665,400
179,244 36,694 13657 500
183 675 37,065 13650 000
188 105 37,422 13643° 000
192 533 37 763 13636 300
196 960 38 0090 13630° .00
2ol 385 38.401 13624 000
205, <809 38,698 13618 300
210 232 38,979 13613 000
216 654 39,246 13607900
219 075 39,497 13603 200
223 « 495 39 o 136 13598° 700
227 914 39 955 13594 500
233.332 40.162 13590 600
236,749 404353 13586,9p¢
261165 40539 135834599
245458) 40691 135804400
2694996 40838 13577,.5¢¢
254¢4)90 40+970  13574.8¢p
2584824 419086 13572¢49¢
263237 41188 13570212
2674659 410275 13568.2¢0
2724062 610347 13566,481
2764476 410404 13565.000
280.885 410445  13563.706
2850297 ‘10‘72 13562.600
289,708 410484 1356),75p
294.118 41e48) 13561.100
298.529 410463 13580900
3024938 410429 13560.400
307+349 410383 13569.35¢
311759 410320 13560-508
316,169 41242 13560,86
3204579 410149 135614499
324.989 4)legé) 13562.162
329499 400919 135634100
333.8)9 40078) 13564,2)12
338,229 400628  13565,5p¢
342463 400460 135674000
347.04) 40,278 13568,600
351,452 40,080 13570,419
355 862 39,868 13572.400
34




TIME

FROM
LAUNCH

(SEC)
2c2.000
234 .000
256 000
2584000
2604000
262,000
264 _000
266,009
268, ,000
270" ,000
272 000
274 000
276 000
278 000
280° .000
282,000
284,000
286,000
288 000
290" ,000
292 000
294 ° ,000
2960000
2984000
300000
30 000
304,000
306,000
308+000
310000
3122000
3144000
316.000
3184000
320000
322000
32644000
3264000
328090
330000
332000
3350000
3360000

A

RANGE
FROM
LAUNCH
(NMT)

3866

369° 097
373.508
377920
382,333
386 746
3o’ . 158
395" 571
399 985
405 399
408 812
413 226
4170640
422 054
626 468
630 882
‘35 296
‘39 710
464 122
448" 535
452 946
‘570358
4514766
4660173
4704579
476,981
479,381
483777
4884169
492585
4960934
501355
5050687
510+016
5140351
5180667
522¢96)
527¢228
531+46]
5354¢65)
5390790
543.864

35

TABLE 8. (CONT'D)

ALTITUDE VELOCITY
(NMI) (F?/SEC)

300440 .

33' 98 §;6
39’ J1e1 13579 1oo
38,868 135812600
38e58] 135844239
38,279 13586,900
37,962 13589 787
37 629 13592 600
37" .282 13595 594
36,920 13598 600
36,563 13601 044
36,151 13604 Soo
35,744 13607,550
35,322 13619 400
34,885 13613, ‘28l
34,433 13615 800
33,966 13618, ‘450
33,485 13620 soo
32 988 13622 ‘669
32,477 13624000
31,951 13625 319
31, ‘409 13625 Soo
30,853 13625, 600
300283 1362&.100
290698 13622400
94097 618700
8,483 136}3.900
27.854  13607,400
27+210 13598.790
264552 135874500
250881  13573.1¢0
250195 135554000
240495 135324000
230782  13502.900
234056 134654300
22317  13420+500
210567 133634100
202805 132916400
zgo033 132914800
19251  13,70+100
160463 329500900
17668 12777. 790
164871 125614400

PATH
ANGLE
(DEG)

'3001‘
«3,206
3 398
.3 589
*3e78]
«3,972
.4.163
-4 355
-4 11
-‘ 737
. 928
-5 119
5 o210
-5° 501
- 692
-5.882
«6,072
-6_263
-6 454
-6 JO44
-6 B34
-7, ‘025
.l 218
“7.405
*Te597
*Te18B6
71,977
«B8e167
=8,358
~8.549
“8s74]
=8,932
=9.125
'9.318
=9.511
9,706
=9+902
*10°100
100299
*10¢902
'100’07
=10+917
=110132

,,—m‘aww*”? e 7]
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TIME

FROM
LAUNCH

(SEC)
338,000
340,000
342 000
344,000
3460000
3484900
350,000
352,000
354 000
356000
358000
360,000
362,000

'\<L n
JOw vcs

366° ,000
368° .000
370 000
372’ 000
374’ 000
376° ,000
378° ,000
380° ,000
382’ ,000
386" ,000
386" 000
388’ 000
390" 000
392° ,000
394° ,000
396° 000
398’ L8000
400° 060
421296

RANGE
FROM
LAUNCH
(NMT1)

23708 9
1,758
555,544
559 196
562.692
5660011
569¢132
572,037
S74 J12
577 149
579° . 346
581 312
583 059
58‘ . 602
585,959
587,147
588 186
589° ,092
589" ,883
590° 573
591" 75
591 702
592 165
592; 572
592 932
593, 251
593 536
593° 735
594 032
594 ° . 252
594 , 456
594" -1 %
S96o042

TABLE 8.

(CONT'D)
ALTITUDE VELOCITY
(NMI) (FT/SEC)
16¢073 12297,700
15,278  11980,200
14,490 11602 400
13,715 11158.900
120955 10647.600
12¢217 10070600
11506 94344300
10,827 8743,500
10,184 8016 300
9,580 7276, 400
92017 6546°900
8,495 5848400
8,012 5194800
7,567 4593,800
7,156 4045 _900
6.777 3556 000
6,427 3124700
6,101 27477600
5,798 2416°100
.514 21307500
5,246 1884 °S00
4,993 1678°100
4 750 1503700
4,517 1355.900
4,291 1232300
4,070 1129,600
3854 1053 800
3.637 1001°300
3418 965 100
3,195 939°700
2, *967 921 7oo
2,734 908800
04000 856,515
36

PATH
ANGLE
(DEG)
11,353
«11,583
=1l 24
-12 077
-12 347
=12¢637
“12095]
=13,295
13 676

<14, 101

214579
-15.120
-15.732
-16.429
-17, 222
-1 ‘&-
-19.152
-20.318
21,638
-23'1es
247793
-26°648
-28 692
-30.922
-33 328
-35.89]
.38°s75
-41,320
- 44,069
1779
49 le17
-51°962
~712991
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TIME

FROM
LAUNCH
(SEC)
0.000
2,000
4,000
6 ,000
8. 000
10 ,000
12, 000
16 000
16 ooc
18° ,000
20, ,000
22’ ,000
24° ,000
264,000

28¢090
30000
32000
340000
360000
3849000
404000
@‘-vﬂﬂ
444900
460000
480000
50000
52¢000
5‘0000
560000
580000
600000
62¢000
644000
66¢000
680000
704000
72+000
Tée0po
T6e000
18e000
80+000
824000
844000

e oy _

TABLE 9.

RANGE
FROM
LAUNCH
(NMY)
0.C00
0,000
0,000
0,000
0,000
009
028
056
096
150
219
307
415
05‘5
*700
*88)
1¢091
10329
1599
14901
20237
20609
va‘7
3e464
3852
4048}
S5¢054
5672
64337
70051
70816
84633
90506
10436
11425
124476
13599
1477}
164021
170342
18¢737
200209
21762

TRAJECTORY SDS.8°

ALTITUDE
({NMI)
0,000

« 004
,02¢
061
o114
le
272
377
509
641
800
976

1, ‘170
10380
1607
1+85]
20109
20380
20665
20962
3.270
3.588
30916
4£:283
40598
4¢952
Se312
Se679
64053
64432
6817
70207
Te602
84001
80404
84811
$e222
94636
10+053
100472
100895
110320
110747

37

VELOCITY
(FT/SEC)
0,000
35,900
85 000
135 300
188 300
2‘3 400
301 300
361 900
‘25 500
492° 000
562 200
635° 500
712.300
793,000
8775990
96545900
1054200
1145.7090
1239.3¢00
1335.700
1‘35.800
1539o§00
16464890
1758,900
i275.300
19960600
2122500
22534800
23904000
25324400
2681.400
2836,6¢¢
29980300
31£5.990
33424500
35250500
37164000
391443900
4120900
43364100
45604200
4793.8p0
§037.,400

PATH
ANGLE
(DEG)

900000
90,000
90 000
90 000
90 000
79 J2 44
76 389
73 501
70 616
67.760
64 _956
62 221
59° 557
56 983
SéeH02
520114
494817
47.613
450496
43446
61507
39.633
37.837
360118
34:473
32+Y01
31399
29.964
28,994
27.287
260040
264.85)
230718
220639
214619
20631
190698
18819
17965
174169
16395
1'3¢666
1:e973
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TIME
FROM
LAUNCH
(SEC)
860000
88,000
90,000
92,000
94,000
96¢000
98+000
1002000
102000
104000
106000
108000
110°000
112¢000
114000
1160000
118¢000
120000
122+009
126000

RANGE
FROM
LAUNCH
(NMI)
234398
25,120
26,933
28,839
30,844
32495)
350164
37499
394932
420497
454191
‘8.020
51096
54233
57532
6le003
644657
684515
T2577
76877

BURN=OUT OF STAGE

125,400

126,000
128,000
130000
132000
134+090
136009
138¢0900
140000
142000
1444000
1464000
148.000
150000
152+000
154.000
1564000
1584000
160°000
162000
164000

80.015

81.369

85.861

904330

9%.777

994205
103617
108e¢34
1124398
116770
121131
1250482
129.825
134.159
1384485
1420804
147117
1510423
155724
160019
166309

TABLE S.

( CONT *D)
ALTITUDE VELOCITY
(NMI) {FT/SEC)
124176 5291,300
12,608 §556,300
13,042 5832900
13,478 6121800
13,916 6423,900
14357 67404000
160799 ToT1+200
150245 74184500
150693 77834100
16¢1466 81664500
160599 6570400
17.058 8996,700
17+52] 94474500
17989 99254600
180463 10434300
18¢944 109764500
19¢433 115644700
19932 121884390
200641 128674200
200963  13602+900
AT
21335 13892,400
214493 13867,100
22,009 13783,500
220507  13710.500
224988 13646,300
23+45] 1358%.4qp
23+898 135384690
240328  13493.000
240742  13451,%00
250140 13414,600
25¢52]1 133804500
254887  13349.3¢00
260236 133204400
260570  13293.600
260887 132684700
270189  13245.4900
274478 132234600
27785 132034200
279999 131844100
284238 131664000
280461 131484900

38

PATH
ANGLE
(DEG)

14,314
13,688
13,093
12,527
11,991
110482
10999
100942
10110
90701
94316
8,952
8.6]1
80290
T¢999
Tellg
Te450
Te210
6988
6787

6,655

6,600
6,413
6.224
6033
SeB4)
5:648
Se453
5.258
S.p61
44863
44665
40466
4e266
4065
3,864
340662
34459
3256
340523
2849
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TIME
FROM
LAUNCH
(SEC)
l660000
168,000
170 000
172.000
1Té.000
1764000
1784000
180+000
182+000
1844000
1864000
1884990
1904000
192¢000
1::-000
196900
1984000
2000000
202000
2044000
206¢000
208000
2104000
212+000
4 40000
2*6.000
218 060
220,000
222+000
2244000
226e0a0
2284000
230+000
2324000
2344000
236+p2n
2399000
260000
242000
24‘0000
2460000
2480000
2504000

e

RANGE
FROM
LAUNCH
(NMT)
1g8e594
132,874
177,150
181,421
1850638
1894952
1940211
198.‘67
202729
21121~
2150457
219069¢
223+932
2284165
2324394
236.62)
260.845
2454066
249.283
2530498
257709
2614918
268-123
70325
574.553
278 718
282,910
28?0097
291¢28)
295.46]
2954630
303896
307.972
312-132
3160287
320435
324577
328¢71)
332837
336.954
3414061
3450157

TABLE 9.

(CONT 'D)

ALTITUDE VELOCITY
(NMI) {(FT/SEC)
28468 12142,700
zs.ggo 131?7,300
29,036 13102, 700
29.196 13088,700
294341  13975.400
29470 130624600
29584  13950.400
29681 130384609
29+764 13027300
29¢831 130164400
29882  13005.900
29917 12995.7¢0
29937 12985.800
29e962 129764200
2993 12966.9g¢
29¢904 12957,7g0
29862 12948.700
294804 12939,8¢0
299731 12931100
290662 129224400
29537 12913799
29418  12905.100
29.282 12896,490
290131 12887.6q¢
280965 28780700
28,783 2869,600
28,585 12860 200
28,372 12850,500
28e144 128404500
27+900 128304000
274640 128184990
27:266  12807,.200.
27075 127944690
260770 12781.200
260449 127664600
26-;13 127504900
250762  12733.8q¢
250395 12715000
25013 126944300
244617 12671200
240205 126454300
230779  12616.200
23¢337 125834400

39

0 T ey T g

T i ORI B T R

PATH
ANGLE
(DEG)
2.6
2083
2,235
2,029
1823
1017
le#lg
1203
0996
« 788
.581
«372
o166
*e0465
~e254
o463
‘.672
=,882
=10092
*le302
“1led12
=1e723
=1934
=20145
=2¢356
«2,967
.2.779
.2‘. 991
*3¢204
*3¢416

. *3e629

=3.842
*44¢(55
=44269
=4 o483
=4¢698

"4e913

~8e329
*5e 345
‘50561
=5.778
-50996
=6+215
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TIME

FROM
LAUNCH

{SEC)
2524000
254,000
256 000
258 o000
260 006
262 000
264,000

2669999
268990
5700000

72,000
274 000
276.000p
2780000
280009
28249000

2844990

2860000
2880000
290000
292+090
2%-+000
296099
2984999
300000

- 3029004

304000

3060009|

3084000
310000
312+000
314000
3164000
318,000
320,000

322,000

324,000
32640909
328400
330.000
3324009
3344000
3364000

RANGE
FROM
LAUNCH
3 {NMT)
5902‘0
353,310
357,363
361 398
365,413
369 404
373.368
377350
381197

85.7g
388,85%

392,613
3964390
3990914
4030443
406878
4100205
4130413
4160459
5[90421
422195
424801
427:232
429.482
43]1+55)
43390442

‘ 4350*?3

436,

4384119
439436]
4400477
441+47)
4420354
443,137
443,830
444.4#2
464,982
445446)
445.888
4664264
4464691
4464992
4670193

TABLE 9.

(CONT 'D)
ALTITUDE  vELOCITY
(NMI) (FT/SEQ)
224882  12g46,200
22,412  12503,900
21 928 12455 600
21,430 1240¢° 390
20,919 123367890
20,394 12263609
19,857 12179.000
19¢309 12681100
180749 119670‘00
180178  11835.500
17,599 11682,000
17,011 11502 100
16417 11294.99¢
15:818  11957.8¢9
15210 10787.,7p9
14¢613 104824190
14¢012  10139%.000
13¢416  9757,7g¢
120826 93364699
129246 88750800
11679 8379499
114129  7853.84
100597 7397.60g
10086 67534200
90598 6201'600
9e132 56630300
84691 51454509
Be272 46544599
T+876 '4191.%999
7?503 3762.800
Te149 33714199
69816 35364990
60499 2698,200
6,199 . 2410.339
5,914 2153 100
5,643 1925 490
5,383 1729,200
5'133 15610700
49892 14164200
4+657 1292.+200
44428 1187‘000
42204 199908 G
30831 . IOBT'ng
40

PATH
ANGLE
(DEG)

50435
«6,656
.6.878
-7°102
-7.327
70554
«Te784
'80016
-8.252
84491
-8, 1734
-8,983
«9.238
'90500
9,773

*10+052 '

*10+346
"100654
®10+979
“11e325
11694
~12+693
*12+524
=12+996
“13e5)2
“14+082
‘14071&
=15e49

»164]86
'170051
“18¢915
=19.09)
=204289
=21,621
23,102
«24 743
~206¢981
'230528
*30e672
32977
'350428
=38e067
*40¢067p

N
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Time
FROM
LAUNCH
(SEC)
3380000
340,000
3#2 ,0060
346" ,000
346° ,000
348° ,000
350° L0690
3s2° 000
354° ,000
356° 000
358 ,000
360, 000

362000
364000
366+9099
3672696

RANGE
FROM
LAUNCH
(NMT)
467,42]
467 _649
467.861
448 058
468" 242
448413
648.57#
648 724
448" 865
448 996
649" J119
469,233
“90339
449+438
449539
4494602

e

Sont P

TRBLE 9. (CONT'D)

ALTITUDE VELOCITY
(NMI) (FT/SEC)
3e758 992.800

3 ggz 961,600

3 302 939 400

3, ., 068 923° , 400

2 828 911 Too

2, ‘sas 903 100

2. 336 896° 600

2 083 8ol 500

1 82‘ 887" .%00

1 566 883.800

1 303 880 7090
lo037 877:690

* 769 874+6¢¢
*499 869990
*229 663+600
0.000 8570115

PATH
ANGLE
(DEG)

.‘3.3 2
«46_,035
48‘657
51,198
53 641
«25 976
a58 i96
<60 _299
-62 285
-64° . 156
65 L2715
_67.568
-69.117
=T0e57]
*T1¢935
‘735928
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TIME
FROM
LAUNCH
{SEC)
0.000
2,000
6,000
6,000
8,000
10.000
12.000
l‘.OOO
16_0350
13;000
20,000
22,000
24,000
26_600
28000
30.000
32.000
34.000
36.000
38,000
40.000
424000
440000
460000
48000G
50¢000
52000
S4e000
S56¢000
S8e0g0
602000
62¢000
64
664000
680000
706000
720000
740000
76 .gp
784090
80¢000
824000
840000

TABLE 11.

RANGE
FROM
LAUNCH
{NMY)
0.000
a.200
0,000
0,000
0,000
2009
2029
.059
‘100

¢ 156
229
.321
~433
1569
729
.918
1,135
1.383
1.662
10975
2°322
2eT50
3127
35838
4209
4e034
5¢223
S.857
6.538
74269
8e053
B8¢886
9¢776
100?23
110729
12797
13:928
15124
16399
17725
19¢134
20629
22+184

TRAJECTCRY SD9. 2°

ALTITUDE
(NMI)
0.500

o505
,024
061
o11é
1186
27
‘376
"499
640
o197
1973
1'16‘
1,373
1.597
1,837
2.091
2.357
2.636
2,925
3)22¢
34533
3e85p
4¢175
42507
4844
50188
Se536
S.88%
6c246
6+606
5969
T¢335
7¢703
80072
Be462
B8e514
90185
9¢557
S¢92%
102300
10679
110039

VELCCITY
(FT/SEC!
0.000
35,9900
85,000
135 800
188,200
g:g.soo
°az’3gg
426°200
493°000
®
563 700
637,400
715000
796‘400
881800
970560
1060100
1152 400
R
100
1445°200
1549,700
1658.190
1771.000
1888.200
2816+100
2136.557
2268,0p0
2604.700
254640809
2695460
28500300
35114200
3178,8¢9
3353.200
3534,69¢
2723.269
39194350
4123.300
4335.5¢0
4556,40¢
67865100
5025.200

PATH
ANGLE
- —{DEG)
90,000
90,000
90.000
90,009
90,035
78.?56
75.775
T2 7164
€9 759
66‘(89
63. 78
81,543
58.288
55 629
53 072
50 616
48 256
45 _997
43 829
‘l.?09
39.?55
37,865
36917
340275
32599
31005
29.482
28,029
260642
25¢32p
Z¢¢059
22857
21712
20622
19,583
1€.,593
179651
16,754
15990
15.086
144312
13578
124874




L

TIME

FROM
LAUNCH

(SEC)
86,000
88,000
90° L0090
92° ,000
96’ ,000
96.000
98.000
100000
1024000
104000
106000
108000
110000
112000
114000
116000
11800990
120000
122+000
124+000

RANGE

FROM
LAUNCH

(NMT)
23.830
25,561
27,380
29 292
3’ ,299
330406
35&618
37938
40372
‘2v926
45604
‘8"14
51467
54.575
570838
61.267
64872
68,667
T2.664
764879

BURN=QUT OF STAGE

125,400

126,000
128 000
130° 000
132 000
134000
1364000
138¢000
14009990
1424000
144:000
1460000
148-0090
150¢000
1520000
1544000
156.000
1584090
160000
162+000
164000

79,953

81,276
85 647
897963
94,231
984455
1024638
106.786
1104899
114.98)
119+035
1234069
127060
131935
13‘. 87

138.917
1‘20825
1464732
150579
1540425
1580253

TABIE 10.

(CONT 'D)
ALTITUOE VELOCITY
(NM]) (FT/SEC)
11,407 5274,200
11,774 5533,700
12,138 5804 200
12 501 6086 500
12 861 6381 zoo
13:219 6689, 300
13575 70110500
130929 7349100
140289 7703.000
146629 80744600
164976 8465,400
15321 8877.300
150663 93;20200
160904 24500
16344 102610200
160684  10781,100
17922 113364499
17361  11932.000
17702 12573.6¢¢
180064  13269,5¢p
AT
18285 13530,960
18,386 13477,800
18,710 13299 200
19 016 13139800
194302 12996.300
19570 128664290
19819  12747.490
200051 12638,.100
200265 12537.100
20046} 12‘430200
202649 123554399
200801 122724600
20946  12194.5p0
219073 121204200
21183  12049,3p0
210276 11981.200
21353  11915.790
21¢412 11852.299
210455 11790.500
214481  11730.200
21490 11671.100

4z

PATH
ANGLE
(DEG)

120207
11,572
lo 969
10 395
9° 851
9 334
8,843
8378
76937
Te521
Tel27
60755

60496

5,768
5.479
Se210
4496
4739
4e519

4,38]

4,322
4,123
3 919
3 712
3¢501
3.286
30069
20848
20624
20398
2+17¢
10939
1705
le47g
10232

+992

o191

o907

261

o014
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TIME
FROM
LAUNCH
(SEC)
lgge000
168,000
170,000
172.000

17460090

176+099
i7a.ooo

80,000
182.000
184,000
186+090
188900
190<000
192000
196000
196¢690
198¢090
200°000
202'000
204°000
206000
208009
210'000
212+000
2l4¢000
216¢000
2184099
220000
222000
224+000
226+000
2284000
230,000
232 000
234" ,000
2364000
2384990
240000
2424000
244.000
3460000
2480000
2500044

RANGE
FROM
LAUNCH
(NMT)
1 3.061
165 850
169 621
173.3 2
1774105
180818
84+5y2
88,1 6
191.841
195.474
199+9086
2024677
2064244
209787
2134306
2160798
220262
223¢696
227099
230468
2334891
2374995
2604347
243552
2464759
2‘908?1
2524855
2550837
2580750
261¢59g
26‘0350
267405
269 609
272096
274478
276,753
27809]4
2304957
282488
284 .68
2864362
2874922
2894362

TABLE 10.

(CONT 'D)
ALTITUDE VELOCITY
(an) (FT/SECH
0483 11 123900
21,459 gss ,200
21,418 11497 9oo
214361 11440,600
210287  11383.2p0
21197 11325.49
21009 266480
20,96 }{207 2300
20,829 11146 ,see
204673 11086.100
20°502 11019799
209315 10953100
20°111 10883.9q¢
194892 10811500
194657  10735.5p0
19¢407 106554500
19141 105704700
189861  10480¢69¢
18568 10384+5p9
189255 10281-500
170931 1017090
17593 1ooso-loo
176242 919.300
164877 9777 900
6e5 9624890
%601?% 9458, 930
15715 9279.000
15-387 90844000
14089 8872+ 700
142465 86444200
14¢033 8397.788
13597 853208
13,157 7849 200
12,715 7547 3oo
12 273 7228° ,200
11.831 €893.300
110393 6544.9p0
10969 6186.000
10533 5820400
100113 54524300
9¢703 S084.900
9¢302 472240
80913 43664490
44

PATH
ANGLE
{DEG)
‘.23
=, 48
760
-e 395

14252
“led1}
=1e772
-2,035
.2.299
«l0566
~24836
*3e107
~3.38)
*34657
*3+936
“4e218
*4¢503
41719,
*5e083
*5¢378
5678
=5.982
-6.292
'6.507
*6¢928
=74256
=Ten92
*Te937
'80291
'8)657
=94035
*9¢427
«9,835
=10 262
.10 709
-ll 181
=11+679
=12+208
=12.772
=134376
=14.+024
*14e723
*15¢479
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TIME

FROM
LAUNCH

{SEC)
252,000
224 000
256 000
258000
260,000
262000
264000
266,000
268000
270 000
272000
274000
276,000
278.000
280.000
282000
284000
286000
288000
290,000
292,000
294000
296,000
298000
300,000
302000
304000
306000
308,000
310,000
312,000
314,000
314,507

Bt ot o R

RANGE
FROM
LAUNCH
(NK])
250.686
291,897
293,002
294006
294,915
295,736
296 475
297 138
297 731
298 266
298,733
299 156
299 534
299° ,873
300177
300, ,451
300,709
300, 2929
301,140
301, °337
301,521
301,692
301,852
302,001
302,141
302 271
302, ,393
302 sos
302,612
302,710
302,801
302,885
302.921

TABLE 10.

ALTITUDE
(NM]}
8eg3

8170
7 818
7 477

150
6 236
6 530
6 237
5 956
5 685
5 423
5.168
4,921
4 680
4 4‘3
4 220
3.978
3,764
3,508
3,268
3,023
2,778
2 523
2 266
2 007
1 746
1.478
1,210

0940

0669

397

01264
0000

45

(CONT 'D)

VELOCITY
(FY/SEC)
020,500
3639 006
33715 300
3080 soo
2806° ,800
2551’ Jov
231¢ Soo
2087 500
1899° ,200
1723 300
1570 200
1434 800
1317 0c9
1215, S04
1128° 400
1060 900
10!2 760
978° ,200
983 600
935’ ,300
922 000
912 foo
904 600
898 boo
893.500
889 300
885 500
882’ ,100
878 7oo
875 zoo
869 900
863" ,000
8590371

PO SIS PR o T TR YT B oy Tmeryry

PATH
ANGLE
(DEG)

'160299
«17,191
18 163
-19°225

20,385
21,652
-23 038

-2 553

26 207
.28 007
«29 95§
«32_048
<34 282

36 Jo4é
9°119
678
& 272
858
398
867
& _246
6,523 2
-58 691 g

A 3o R R KA B

KD,

® & © & o
B

61

46
-49
51

-850 7647
2 692
4 _525
66 és51
67,873
-69, 396
70 &83
72 1862
-73° J18
.73.963
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TABLE 11.

RANGE
FROM
LAUNCH
{NMT)
0.000
0,000
0,000
0,000
0,000
009
030
060
.103
0160
«234
0327
447
580
74‘
936

1. 187
} ¢O9
1 693
2 011
2’ , 364
2, 754
3 181
3 6‘9
4.157
4,709
5 305
S 946
6 636
7° W375
8’ 165
9 008
9 906
10 861
11,875
12,950
14,088
15,292
16, 563
i7. 905
19320
2G+810
224378

TRAJECTORY SD9.4°

ALTITUDE
(NMI)
0000

+004
,024
0061
o114

184

271
: 376

699

639
.796

:971
1, 162
1, 369
1,592
1 830
2 081
2, 345
2, 621
2 906
3 ,201
3, 505
3, 817
4 135
#,460
4,790
5,125
5,464
S, 807
6 152
6 500
6 850
7 201
7 553
7,906
8,258
8,610
8,961
9 o311
99659

100065
100348
102687

45

VELOCITY
(FY/SEC)
0,000
35,900
85,000
135, 800
188 300
243 500
301 600
362 500
426 600
493 500
5664° Soo
638 200
716 400
798° 0200
883 900
973° ,000
1063 000
1!55 700
1250 700
1348 400
1450° 000
1554 900
1663 700
1777 000
1894 600
2016° ,800
2143 400
2275 160
2411 900
2556 ° ,00
2702° 600
2856 900
3017 300
3184 300
3387 800
3538 300
3725 600
3920 600
#!23 100
4333700
45%52.600
‘7790800
5016.34540

PATH
ANGLE
(DEG)

90,000
90,000
90.000
90 2,000
90 000
78 512
75.469
72 396
69 332
66 306
63'362
60,458
57.ﬁ58
S4 e 75¢
52 365
9 876
487
201
43 009
40 908
38 89§
36 968
35 126
33 365
31.084
30 079
28 547
27 088
25 692
264 363
23 _096
2} _ 888
20 738
19 , 662
18.599
17,605
16,658
15,756
14 898
140080
1263062
120261
11,4585

47
45

0.3.0’

0.....

PRSI




Benara

Basratiea

Tiug

FROM
LAUNCH

{(SEcs
Bs«000
88, 000
90 000
ge* 000
96° 000
96" 000
98° ,000
100 00
102° . 000
204 L0800
206 060
103 000
130 000
112 000
llb .0090
116 JU00
llﬁ 000
120,000
322'000
124,000

TTREE W A A S

BURN=QUT OF STAGE

125,400

126,000
128,000
130, 00¢
132,00¢
134 009
136,000
138,000
160,000
142 .,000
146° . 000
146° 000
148° ,000
150 ,000
152° ,C80
154° 000
136 000
158° 000
160° ,000
162° ,000
164° ,000

TABLE 11. (CONT'D)

RANGE

FROM
LAUNCH RLYITLDE YELOCITY

(NMYT} {NM1} {FT/SEC)
2‘.027 110527 5262 309
25,760 11,363 5518 _400
27" 580 11 se; 5785 ,200
29 491 12 0le 6063° ,200
31,497 120341 63537200
33,601 12,689 8656° 000
35.807 120972 6972500
s’ J120 13.28) 7303 600
40,545 13,585 7659300
43’ ,086 13 884 8613° ,800
45.750 142179 8395.600
48542 14,468 8797300
51.574 16,752 9220°800
56656 15,031 9668200
57.890 15,306 10142" ,300
61,285 15 576 10645 500
64,850 15,862 11181 1609
68,597 16,104 11755.000
e’ 539 16,362 12370 800
76,691 16,618 13035, 700

AT

79.71¢ 16,795  1327¢,200
81,012 164868 13191.100
85,282 17,100 12925,000
89 470 17,312 12634 To0
93,584 17,506  12467,800
97630 17,677 12269.000
161,615 17,832 i2085,3p0
105 S41 17,968 11914 . 300
109 414 18,085 117564.100
113,237 18,185 11603 ,000
1170011 18,267  11459° ,600
120740 18,331 113221700
124 426 18,377 11191 <300
128' 069 18" 406 11064 500
131,671 18,417 10941 v500
135,234 18,412 10821 1400
138,757 18,389 10703 ~800
142,243 18,349 10587900
185690 ie 292 10473 200
149100 18.219 103597100
1520472 18128 10245100

47

PATH
ANGLE
(DEG)

11,14
10,546
9’ 738
9 360
8 811
290
795

8
7

“
(]
N
"

6 880
6. 458
059
683
327
4993
4.679
4 385
4,110
3,855
3618
30400

6
S
5

3,257

3,196
2,988
2,773
2 551
2 ,324
2 09}
1,852
1,608
1 359
1° ,106
868
5895
318
046
- 230
510
195
984
377
675
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TIME
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TABLE 11. (CONT'D)

RANGE

FROM
LAUNCH ALTITyDE VELOCITY
(NMT} (NMI) (FT/SEC
55¢80¢ 1ge022z 10130,400
153 102 17,898 10014 900
162° ,359 17’ ,759 9896 ° J100
1657577 17,603 9775’ ,100
168° L7153 17 432 9681’ ,200
171 888 17,245 9523’80
174° 979 17’ ,042 9392° 700
178,026 160824 9257.200
1814026 160592 911648p¢
l 3o979 }60345 8970,800
86,882 6,084 8818,700
189,732 15,809 8659 ,70¢
192 528 i5, .521 8493° ,200
95 26% 15° 221 8318°700
197,945 14,998 8135°30¢
200,560 14, .584 7942° L7100
203 109 14° ,250 7740° ,200
205 588 13° ,906 7527400
207 994 13553 7304°100
210 324 13¢ ,192 7070°100
212,573 12,325 ¢g2s° ,600
214 738 12° ,452 6570700
216 816 12; ,076 6306.300
218,805 11,696 6033,100
220,700 11,314 5752 L400
222,501 100 0932 3465° 300
224,205 10,551 5173 L9000
225,810 100173 4879°709
227.318 9.7%8 4585,600
2284727 94428 4292.200
2304039 9063 4002,500
231,256 8,706 3719,600
232,379 8,356 3446 ,100
233412 8,014 31837890
234360 7,680 2934°200
235, ,226 7,356 2697° L600
236,014 7,041 24737390
236,729 6,735 2263,200
237,376 6,439 2067400
237, ,958 6,152 1886100
238 48] 5,874 1722300
238° 952 5 ,605 1577° L300
2390374 5,343 14477800

48




'.ﬂ --' -‘

-y

TIME
FROM

LAUNCH
(SEC)
252,000
254,000
256 6090
258’ 000
260° 000
262 000
264" ,000
266° 000
268° ,000
270° ,000
272.000
2744000
276.000
278,000
280,000
282’ 000
284’ ,000
286° .000
288" 000
290 ,000
291,686

RANGE
FROM
LAUNCH
(NMI)
’.75
22 6.00
240,400
2‘0 675
240 926
2‘1 156
r{ 31 368
2é] 565
26} 769
241 920
2‘20080
2424229
2420368
262,498
242 619
2¢2° 132
2‘2 837
242 935
243026
2430110
243,176

2

TABLE 11. (CONT'D)

ALTITUDE VELOCITY
(NM]) (FT/SEC)
«088 1 700
2.839 1332 300
4,595 1147 900
4,355 1077° ,300
4 117 1026 300
3 879 989° 400
3, 638 962° L80o0
3 °95 943 300
3 148 928° Boo
2, ‘897 917 900
2642 909,600
20384 902.900
29122 897,500
1,858 892,800
1,591 888 _700
1 322 884 900
1 051 881 300
778 ar7’ ,800
,sos 873 3oo
,231 867" ,000
0,000 860 557

49

PATH
ANGLE
(DEG)

3 0007
«37,316
=39 729
=42 224
.‘4 o159
=47 292
49 785
52,212
56" o254
56° . 798
58 938
.600969
=62.89;
«64,705
66 413
68 019
69 Ty
=10 942
72 268
73 .12
Té. -1/3
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TABLE 12,

RANGE
FROM
LAUNCH
(NMT)
0.000
0.000
0,000
0,000
0,000
1010
t031
,062
J107
1166
243
340
459
0603
o773
972
1+201
10461
10755
2+082
24446
2847
3287
3,767
4,289
4.855
5,465
6,121
6 826
7 57o
8 38#
9 262
10,155
11 125
12 153
13,241
14,392
15,607
16,890
18° J241
19 064
21 160
22 132

TRAJECTORY SD9.8°

ALTITuUOE
(NMI)
0,000

004

,024

061

o114

186

271

J376

,498

,637

J794

0967
1 156
1.361
1¢58)
14815
20062
2320
2599
2+868
33155
30449
30749
4,055
4,366
4,681
4,999
5,319
5 641
5 964
6 288
6 611
6,934
7.255
7 574
7.891
8,205
8,515
8,821
9 .123

9.419
9710
9° ,995

50

VELOCITY
(FT/SEC)
0,000
35,900
85,000
135 800
188 300
243 Soo
301 800
362’ .00
427300
454 600
566" 100
640 600
719° .200
801 700
8880300
978e290
1069190
1162:690
12584499
1357000
14594699
}565.388
67540
1789 100
1907 0300
2030 200
2157 200
2289 200
2426 000
2568° 000
2715 400
2869 300
3028 500
3194° 000
3365 soo
3544 100
3728 900
3920 700
4119° ,600
4326 000
4540 000
4762 ooo
4992 300

PATH
ANGLE
(DEG)

90,000
90,000
90,000
90,000
90,000
78°025
74 857
71 66}
68 480

65,343
62 275
59° €96
56 808
53 631
50967
48+414
45969
434633
€1¢397
39.256
37+208
3525
33.381
31,597
29,894
°8_£71
26 722
25 , 247
23 . 840
22° . 499
21 221
20 J004
18 8#4
17 7139
16 b87
15.684
14,729
13,819
12 953
12 127
11 3#]
10 591

9 878

SR NP




el sl

-5
Z
%

TIME

FROM
LAUNCH

(SEC)
86000
88,000
90000
927000
94° 350
96, ,000
98" ,000
109" ,000
102 L 000
104° ,000
136 900
108° 600
110’ ,000
112, ,000
114" L000
116,006
118 L060
120, ,300
1227 L300
i2¢’ ,000

LTI P I

125,400

128,000
130 ,000
132 . 000
134 L000
136 000
138 000
146° L000
142 009
144.069
146 o000
148 L0800
150 L 000
ISEGOQQ
154,000
356 <000
158 L000
160" D60
162 390
164 0o

PN VOB G e RS -

i s

TIBLE 12. (CONT'D)
RANGE
FROM
LAUNCH  ALTITUDE  veLocrty
(NMT) (NMI) (FT/SEC)
24.3g3 10276 231,200
26,116 10,546 5479 200
27,933 10,810 5736700
29,837 11,067 6004 300
310832 11,316  ¢2g2° ‘600
33,922 11,556  g572° ,200
36,108 11,787  ¢g73" JT00
38,397 12,009  7183" 000
4079} 12,222 7535° 960
437295 12,426  7857° 1700
45914 127617 8215100
48653 12799  gsgs* ‘800
51,622 12,970  g9ag* 1206
54630 13,130 939" 800
57,775 13,279  9g32° >300
61,067 13,416  10276.500
64612 13,542 10754 399
68,118 13,656  1)259° 500
71895 13,757  11793° 1900
75,852 13,867  1236]° 1200
AT

78,718 13,902  12517,100
79,942 13,923  12388,200
83.903 13,981  11821,900
87,698 14,020 11336 290
91,340 14,041 10891 900
94843 14,044 10481 990
98 216 14,030 10100 500
101,468 13,999  9743° 300
104.605 1395} 9404900
107,635 13,887  9q8] 600
110540 13,807 a771° 500
113386 13,711 g472° ‘600
116,112 13,601  8183° 400
118,746 13,475  7902° 1600
121,288 13,335 7628 900
123,741 13,182 7361 400
126,106 13,016 7099 300
128,385 12,834 6841 1100
130,578 12,642  6588°200
132,688 12,437 6338.200
134715 12,221 6091 2440

51

PATH
ANGLE
{DEG)
90198

8,550
7 93¢
7° G347
6, *788
6 2s7
5,751
5° 271
‘. 81s
4 382
3 911
3* 982
3l -3
2 BE6
2,:38
2,229
1,938
1 066
1 ¢11
1 174
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20@ 000
262° , 800
04’ JU00
208’ 060
208’ YO0
210’ 000
EiZ D36
21# +3C0
2:6 050
2&8 LE08
220 080
2220390
2243000
226050
2284450
230ep00
232:p30
234990@
Z3@nﬁﬁﬁ
2380500
Z4Ge0g0
2420000
244250p
?46°Qﬁu
440*003
290000
252,000

2%4 460
29% ,t1%

RANGE
FROM
LAUNCH
(NMY)

+660
igg 9523
140 395
142° . 009
143° 832
165 177
166" ,043
148° 031
149° 0 342
150’ OB
151 739
152 827
153 848
154 755
155 678
156 498
187 + 253
357 L9250
158" . 289
159 T8

1587 . 10%

169 igs
160 L 837
161 938
i%6} #01
163 730
162 . 02¢
162 269
1624545
1622772
1620983
1634376
16343587
1630520
163:683
1630839
16%.968
1644096
164215
1640228
164443y
1644525
1%6:%1¢
1640699
164,776
166, 814

TABLE 12.

{COKT *D)

ALTITUDE VELOCITY
{NM]) {FT/SED)
11,99 B470400C
11, 753 2635 200
11,512 5366 Sgo
11 258 5129° 200
i9, 995 4853 990
10 726 4665° L8060
10 450 4429° éGQ
10 169 4201° L300
9' . 8864 3375 8%&
9° 596 378s° 980
9° . 305 3539 iso
9,012  3325° ,200
8,718 3125, . 300
8,623 292$ .00
3 13¢ 2738 309
7. . 837 2555° il
7! L5487 2378’ ,0060
7. L2560 2216 5@&
8 97& 2654° L2006
&, 697 1893° L300
6 321 1758° . 00
8 0151 1629° 809
5° L 888 1511 2&0
] 623 1402° 000
5,366 1365700
S.11¢ 1219 800
4,865 1143 8p0
4.619 1080, «000
44375 1032536
4c133 997.200
3.884 971390
3634 952.00¢
3+382 237.49¢0
30126 9264200

2857 917.4508
2:655 915;&9@
20339 Sobebgy
2eg72 899.20¢4
10802 894,600
£253g 89044
ie25%4 BBo.apyg
«S8p 882,559
«70% 8759559
24,%% 52889
154 ?,65&
0,660 %g ,B296

cr
A

»T3e489
~74, 304
¥, 9298




TABLE 13.

RANGE
FROM
LAUNCH
(NM1)
0,000
0,000
0,002
0,000
0,000
,005
015
031
« 983
082
‘121
.170
.230
3064
. 392
496
617
756
0916
1093
1295
1519
10768
22044
22347
20689
30044
Jeks4)
3.873
4034
484
50397
5989
60625
T¢310
8,047
80837
9,686
10595
11568
12,610
13,722
14 911

TRAJECTORY T2N.10

ALTITyOE
(NMI)
0.000

0006

. 0264
0061
J1164
185
273
380
507
653
.813
1,004
1,211
1 ‘39
1 689
] 961
2 256
2, 569
2990?
34265
34645
40047
4e4T2
4918
5389
5882
6¢40]
6eChs
TeS513
Be110
8734
9.386
100069
100782
114527
124303
130310
13.959
142822
15726
16,663
17,632
18,632

53

VELOCITY
(FT/SEC)
0,000
35,900
85,000
135, *800
188° . 300
243° ,000
299° 800
3sg’ 900
420 400
484° 000
550 600
619 300
691° ,000
765 600
843° .300
926 009
1005 600
1089 200
1174 500
1262.100
1352-400
l“’oloo
]5‘40900
16474300
175‘0500
1866,8¢9
19844600
21084499
2238,.5¢0
23754200
2518.790
26690400
2827,300
2992.800
3165,900
3347,100
35364500
3734,499
3941.100
4156,800
4381,%00
4616 500
486] 200

PATH
ANGLE
(DEG)

90,900
90,000
90 000
90 ,000
90 ,000
8‘ 128
82.554
80 949
79° 329
77 706
76 0091
7‘ , 494
72 914
71 363
69° ,863
68 357
66 , 704
65 488
6‘.106
62.758
61e444s
60166
58,922
S$7.717
56.948
55,418
540326
$3.272
524256
51279
500340
49,437
48,572
47,715
46,835
45,938
454,033
44,121
434204
42.282
41,350
40 ‘OW
39 . 431




1
b

-

TIME

FROM
LAUNCH

(SEC)
864000
88,0090
90 ,000
92 000
9’ ,000
96 000
98° ,000
100 +000
102 ,000
104 ,000
106 000
108 ,000
110° ,000
112 ,000
114,000
116,000
118,000
120000
1220000
1244000

RANGE

FROM
-AUNCH
(NMT)
3 0180
17,533
18,976
20‘515
2¢,156
23 906
2% 768
27 152
29 866
32 109
34 489
37’ 0086
39’ , 655
62’ 429
¢5,322
48,335
51.57)
54.83)
584208
61698

BURN=OUT OF STAGE

125,400

126,000
128,000
130,000
132.000
1340000
136¢000
1384000
146000
14249000
14‘0000
146.000
1484090
150¢000
1524000
1544000
1564000
158.000
1604000
162+000
1644000

64,207

65,288
68,889
72 49]
76.091
794693
840293
86.894
90.492
9?0090
97.686
101289
104872
1084469
1124043
1154629
119.390
12275}
1264299
129.83)
1330343

TABLE 13,

( CONT 'D)
ALTITUODE VELOCITY
(%41 (FT/SEC)
19066 5116,100
20,72 §381,300
21,813 5657 100
22 925 $943° ,600
24,058 6240300
25’ ,204 6546 000
26 357 6859 7oo
27 506 7179° ,500
28’ ,638 7502° ,300
29° L7640 7824 zoo
3o 792 8139 3oo
) 771 8439 Soo
32 654 8715.200
33’ L6413 8969 400
34,028 9238° ,800
344484 9529.000
34,766 984;.000
340856 10184,.,890
340732 10559.000
34¢374 10994100
AT
33,992  11189,700
33,815  11191,500
33,217 11198, 500
324602 11205:587
31970 112114900
310321 112184337
300656 112234700
294973  11229.033
294275  11232.%00
284569 112364100
27829 11238.19p0
2T«08]1 11238.490
260317  11236.7p0
250537 11232.500
240742  11224,99
23930 112124900
23+104 11195.200
220256  11:70.4300
210409 11136 100
28o541 1108%9.8¢9¢
190662  11927.9p0

54

PATH
ANOGLE
(DEG)
B8e422
7,365

36,243
35 038
33 127
32 ,287
30 693
28’ 931
26 970
24°793
22 372
19 684
16 712
13_500
10,198
6,814
3,339
=e232
*3.911
*Te630

=9,136

9,216

9,675
"9 733
=9,99]
100249
*10e507
*10765
*11+021
~11.278
11534
'110791
=12:0647
=12¢303
=124969
=12+816
=13.073
=13+33)
.13.589
=13,849
=l4.]10




~ i

T A AT

SEOSRAN o e

TIME
FROM
LAUNCH
(SEC)
1660000
168,000
170 o000
172} ,000
17¢° 000
176° 000
178’ 000
1804000
182900
}8‘0000
86,000
188, 000
190’ 100
192; .000
196 000
196° 000
198° ,000
200° ,000
202° ,000
206° ,000
206, 2000
208° ,000
210,000

2124000
2l%e000

2164000
218,000

220,00.
222,000
224° 000
226° 000
228° 000
230" ,000
232 0,000
234" 000
236 000
238’ +000
240 :000
242.000
2444000
2464000
2‘70315

TABLE 13. (CONT'D)

RANGE

FROM
LAUNCH ALTITUOE VELOCITY
(NMT) (NM]) (FT/SEC)
1364830 184772 10945.800
140,283 17,874 10837,800
143 693 16,970 10694 900
147 049 16 063 10511° .00
156° 336 15 158 10279° 600
153536 14 .260 9990 %00
156 632 13° 373 9635° ,700
159.600 12.506 9206 S00
162417 112665 8699.8y¢
1650058 04859 ai;9°2°°
67.503 0,095 600
169 . 136 9,378 6800 900
171 o 149 8 o116 6111 800
173, 1544 8, .103 5437100
175 128 7 545 4795° 300
176’ 214 7 ,038 4198° ,300
177" .718 6 578 3656° 500
178° J 159 6 161 3177° 700
179° . 657 5 783 2760° 800
180430 5 537 2401° 900
181,096 5 .120 2095.900
181 .671 827 1836° L 400
182, 169 4554 1622:300
1824601 44297 14424600
182.978 44053 1294.090
1834399 34820 1171596
183.601 3.59¢ 1077,500
183,862 3,371 1014,400
184 100 3,148 971 _600
184" 319 2,923 942° ,100
184 523 2,69¢ 921 600
184,712 2,460 907,000
184, ‘888 2,221 896 7oo
185 053 1 978 889’ .200
185° 207 H 731 883 700
185 0351 1, b79 879" ,400
185 485 1,223 876,000
185,611 .964 873000
185,728 o702 869,100
185.837 438 8630800
1850937 174 857.100
185+999 00000 8524138

55

PATH
ANGLE
(DEG)

=l4edy,
«14,6640
=lé 23!
15 16
15 RL-
15 766
16 ,073
16 396

“16074)

*17.
N 1Y
-17 74
-18 . 480
-19° ,083
-19 105
20 ¢50
-2l 307
22 391
.23° , 420
24 711
.26 181
27 ,8e3
29,704
=31.765
344022
'36.‘59
.39. 0‘9
41,729
bé J436
S N 317
-49.735
52,267
54 ,093
.57° ,005
a59 i97
-8l 269
63" 221
-65. 056
-66.779
68,398
'690920
'700870




il
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TABLE 14. TRAJECTORY T3W.10 {110)

RANGE
FR0M
LAUN: M
(NM1)
0,000
0.000
0,000
0,000
0,000
.005
015
931
,353
.082
121
170
,230
304
392
696
617
0756
914
1093
1295
10519
10768
20044
2¢347
2,680
3,046
3,461
3,873
4,341
4,849
5,397
5,989
6,625
7.310
8,047
8,837
9 +686
10 595
11 568
12 609
13 722
14911

ALTITuUNE
{NM])
0,000

e 004
,0264

. 061
o114
185
.2713

. 380
507
653
818
3,@04
1,211
1 639
] 689
1 961
2° 256
20569
2907
34265
34645
4ob7
40472
4c923
S.388
5,882
6,400
6,966
7,513
8,109
8,733
9,386
10,069
10,782
11,526
12,302
13,110
13,950
14,821
lS 726
16° . 662
17 631
18.632

56

VELOCITY
(FY/SEC)
0,000
35,900
85 000
135 ,800
188 300
243 ,000
299 800
358 900
420 #00
486° 000
550 600
619 30(
691 000
765 600
843°300
924 000
1005° 600
1089 «200
11744500
1262100
1352,49¢
14647100
1564.9p0
16470300
1754,500
1866 800
1984 500
2108 300
2238 500
2375 200
2518700
2669 40’
2827 300
2992 7oo
3165 00
33#7 100
3536500
3734 400
3941 100
4156 BOO
4381900
4616 600

4861 200

PATH
ANGLE
(DEG)

904000
90,000
50,000
90,000
90,000
84,128
82,554
80,949
797329
77.706
76,091
74,694
72,914
71,363
69843
68,357
66904

65 488

ago-:é
I PY Y VY
600166
58(922
S7.717
56,548
55,418
5¢_ 325
53,272
52 256
51 879
50 339
49° . *37
48’ «971
47’ 718
46 835
45 938
45 032
44.12]
43,204
42 ,252
41 350
40 403
39 43)




TIME

FROM
LAUNCH

(SEC)
86+000
88,000
99, ,000
92; ,000
% ,000
96°000
98° ,000
100 ,000
102,000
104,000
106,000
108, ,000
liv' ,000
112 .000
llb ,000
116 ,000
118 ,000
120 .000
122° ,000
126" ,000

RANGE

FROM
LAUNCH
(NMT)
l90179
17,533
18,976
20,515
¢2 155
23 904
25 767
27,752
29 864
32]109
34 489
37 006
39 655
42, 448
45,406
‘8 533
51, 971
55, ,519
59, ,286
63° ,286

BURN«OUT OF STAGE

125,400

126,000
128,000
130 ,000
132° 000
134 ,060
136 L000
138,000
140,000
142 000
144,000
146,000
148,000
150,000
152,009
154,000
156,000
158 000
160,000
162,000
164.000

66,223

67.493
71,724
75,954
80,182
84,408
88,632
92,85b
97,075
10l 296
105,512
109,728
113,944
118,158
122,370
126,581
130,792
135 601
139,209
1‘3 L8416
1‘7.623

TABLE 14.

(CONT 'D)
ALTITUDE VELOCITY
(NMI)  (FT/SEC)
194664  S116,100
a2y 813 £557 ‘00
2: 8 59‘3 600
24,0 62‘0 ‘200
260356 6859°600
27 505 710 3.500
28,638 7502300
29.7‘0 721‘ 200
30,791  8139.300
31 111 8‘39 S00
32 659 8732 300
33,446 9130 380
34,162 9597 800
34,826 10131 700
35,452  10727.800
36,072 11381200
36,715 12084 900
37,410  12850°600
AT
37,886  13161,900
38,081 13158,500
38,74  13147,500
39,386 13136 950
40,015  13126°700
40,628  13116°887
41,227  13107°400
41,809 13098275
42,376 13089400
42,928 13080 912
43,466 13072700
43,985 13064 ,800
44,490  13057.100
44,980 13049 700
45,455 13042 60cC
45,914  13035.700
46,358 13029 000
46,786 13022637
47,199  13016,500
47,596 13010565
47,976 13004 900
57

PATH
ANGLE
(DEG)

56,422
37,365
36 <243
35 038
33 127
32° ,287
30° ,693
28’ , 931
26, 71
24 793
22 «373
19, , 685
160 JB11
16 .80
lz 987
ll . 086
10 098
9. ,616
9° . 994
9° L0712

8,930

84870
8,669
8 468
8.267
8,066
7,864
7,662
7,460
7 258
7. ,055
6,852
6,649
6,445
6,242
6,038
5,834
5,630
5,426
5,221
5,017
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TIME
FROM
LAUNCH
(SEr)
1660000
168,000
170 000
172 000
174,000
1764000
178.000
188.060
1984099
208,40
2184400
2280000
238+999
248.000
2580000
2600060
262¢000
26‘.000
266'000
2680000
270+000
2720000
27‘.000
2764000
2784009
2804990
2824009
2844909
2864909
2884900
2904000
2924000
29‘0000
2960000
2984900
300000
302+000
3040090
306.900
3080000
310°090
3124000
3144000

RANGE
FROM
LAUNCH
(NMT)
1s5l.828
156,032
160.235
164 438
168,530
1720841
1774042
1984935
2i9+017
2390991
260966
281.938
3020919
3230912
3444929
3‘90125
353.339
35?0535
36]1.742
3650950
3700158
374,368
378,579
382,799
3874093
351.2y7
3954432
39%9.648
403865
408.084
412304
‘160525
4206747
424497
‘2?0196
43344
63?.635
441876
“60]05
4504334
4544565
458,796
4634028

TAbLE 14.

(CONT'D)
ALTITUDE VELOCITY
(NM]) (FT/SEC)
480345 12999,444
48,696 12994, 200
49 032 12989 237
49 352 12984.500
49,657 12979%9g7
49,947 12975.7¢0
S0e221 12971.,637
51362 12954479
520119  12943.469
52¢49) 12937,94¢
52+480  13937,9¢p
52084 12943.699
510304 129%4.887
Soe14¢ 12971.7p¢
48.59] 12994,]106
48,235 12999.200
47864 2534453)
47477 13010.100
474975 13015.886
464657 13021489
464224 13028.0)9
45776  13934,49¢
45¢312  13041.03;
440833  133547,85p
440339  13054,.756
43829 13061+99¢
430304 13069200
42763 130764699
424207 130844275
414635 13092.000
410048 13099.950
‘804‘6 13107.900
390828 13116,044
394195 131244100
38-2;6 13132.35¢
370882 13140, 0
37.202 131#8.626
360587 13156.5¢¢
35.797 13164,544
35.072  13172.000
340331  13179,669
33575 13186,20¢
324803 13193.])9
58

PATH
ANGLE
(DEG)
60513
4,607
‘.402
4 197
3,991
3,786
30580
24559
1919

0485
®e548

®1¢58;
'20613
=3.643
"nb’o
-‘.875
‘50080
~5,284
“5.,489
'50693
'50897
=6.¢101
=64305
'6.508
“6e7]12
-60915
'7.118
'70321
“Te524
“Te?26
*7+928
'80130
86332
~8¢533
'80’3‘
'8.935
'90136
=9.336
'90536
=9,747
=9.,937
=10+136
*10+335
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TIME
FRGH
LAUNCH
(SEC)
160000
318 0oo
320,000
322 000
3z4° 000
3262000

3230000
330
3320888
334,000
336 ,000
338 o200
340 .000
342 ,000
344 <000
3‘6 ,000
348° ,000
350 000
3s52° ,000
354, ., 000
35s° 000
358’ ,000
360 . 000
362 ,000
364° 0000
366 ,000
368 ,000
370 ,000
37& ,000
374" ,000
376 .000
378’ .000
380 ,000
382 000
384 ° ,000
386 .000
388,000
390.000
392,000
394 .000
396 0,000
398 ,000
400, « 000

TABLE 14. (CONT'D)
RANGE
FROM

LAUNCH ALTITUDE VELOCITY

{NM1) (NM]) (FT/ssc)

9702 9 2401¢ 1 19803
f 1,692 1,214 13203 25
475 722 30,397 13206 900
479 9%4 29 566 13210 233
484 182 za 719 13209° ,800
486,409 27.857 13208.200
4924633 266983 13203799
496+8%3 26+09% 13195.788
501048 25¢186 13183¢j
505,276 24,267  13164,400
509,474 23,33% 13137° 500
513 860 22 3%2 13100 ,000
517,830 21, ‘e3¢ 13048° ,500
521 979 20, ‘670 12978° L6090
526 099 19 495 12884° ,600
530 182 15 514 127s8° J8oo
534’ .217 17 529 12591 soo
538 187 16 Se4  12349° 600
Séc’ L 15,564 12084° ,000
546 .856 14, 's96 11722 7oo
549° ,507 13 642 11274 3oo
5s¢ 997 12 715 10731000
556" ,297 11 823 10092 loo
559° ,377 10, 973 9365 7oo
562" ,210 1o, ‘173 8s63° ,200
564 . 778 9o J431 m6° L2400
567 072 8 750 6862" , 800
569" ,097 8’ 131 6038° ,700
570, *866 7 571 8271 soo
572° J401 7 067 4575° ,000
573, 724 6. 613 3981 800
sra,eeo 6 204 3408° ,000
575,834 5 835 2941 800
576 669 s 499 2546 Boo
577° ,386 s’ 191 2212 Soo
578° ,003 4 906 1930 zoo
578 536 6.661 1697 zoo
578,998 ¢.392 1504 ,000
579,401 4,155 1343 soo
579,753 3,927 1211 7oo
580" , 064 3, ‘07 1105, 900
sao 340 3 491 1033 100
580,591 3,275 983860

59

FATH
ANGLE
{DEG)

- 005
«10, 73‘
»10 933
11 J133
S ¥ ‘31
110530
=1]1e728
11927
=12¢127
-12,326
-12 526
-12 127
-12 930
-13 133
«13° 339
13 548
-13 169
13 978
-14° 203
=14 437
«14_684
14°9¢7
«15 232
=15 544
-15 , 890
-16" .280
16 725
17’ ,236
-17° 827
-18° 0212
.19 +308
«20 232
=21 302
=22 535
-23°947
25,554
27,366
-29.386
-31.61]
-34.03]
«36,623
39 337
-42 102

B T gy
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TImMe

FROM
LAUNCH

(SEC)
402,000
404,000
406,009
408° ,000
410 000
412 ,000
414° ,000
426° 662

RANGE
FROM
LAUNCH
(NMT)
580.822
581,035
581,234
581 419
581 59&
581, 75‘
$81, ‘905
582 655

TABLE 14. (CONT'D)

ALTITUOE
(NMI)
057
+834
2,895
2,373
2,135
1,892
1,664
0,008

60

VELOCITY
(FT/SEC)
950,200
926,800
910,490
298 9oo
890.700
884 700
880 3oo
851 354

PATH
ANGLE
(DEG)

“440863
47,574
50 206
52 158
SS 157
57 . 455
59.6%n
70,712




e s I A

1,093
le 295
1519
10748
20044
20347
2689
KT TYY
3044)
3.873
4034
4¢84
5¢397
5.989
66625
70310
800‘7
8,837
9,686
10595
11.568
120609
13.722
14911

TRAJECTORY T3N.10 (111)

ALTITUDE
(NMI)
C.000

0006
,024
0061
J1164
185
,273
380
,507
653
.818
1,006
1,211
1,439
1,689
1,961
2,254
2,569
2,907
3 265
3 645
4ep07
40472
40918
5388
50882
64400
6e944
Te513
84109
84733
90386
100969
10782
11526
12302
13110
13.959
14.,82)
15.726
16,662
174631
184632

ol

VELOCITY
(FT/SEC)
0,000

35 900
85,000
138 eoo
188300
243 +v00
299,800
358 9oo
420 000
484° ,000
550 6oo
619" ,300
691 ooo
765° ,500
843° ,300
924° ,000
1065° ,600
1089° ,200
117¢° ,500
1262° J100
1352.400
14474199
1544499
16470300
175‘0500
1866.80¢
1984.500
21084300
2238.5¢9
2375.200
2518.7¢;
26690‘00
28270300
29924700
3165.900
33‘70100
3536,50¢0
3734,490
3941.190
4156,8p0
4381,900
4616,60¢
4861,200

PATH
ANGLE
(DEG)
90,000
90,065
90, 359
9¢ .00
90 200
8‘ .128
82 e 254
80 9‘9
19° 329
77 106
76 <091
74 0 496
72 Y14
71 363
69 843
68 357
66 904
65 488
64 . 106
62 158
61 464
600166
584922
570?]7
564548
55.4)8
544325
53.272
52¢256
S1.279
500339
49,437
48,57,
47,715
46,835
45,938
45,032
44,12)
434204
42,282
41,359
404403
39.43)

2

e
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TIME

FROM
LAUNCH

(SEC)
864000
88,000
90 ,000
92° ,000
9° ,000
96° 000
98° ,000
‘00 ,000
102° 0000
104° ,000
106" ,000
108° 000
110 ,000
12° ,000
114° 000
116 ,000
lla.ooo
120,000
122,000
124,900

RANGE

FROM
LAUNCH
(NMT)
9 e179
17,833
18,976
20 515
22 155
23 904
25 767
27’ 152
29’ ,864
32 109
34, 489
37 006
39 + 685
42 433
65" 352
68 o431
51 795
55,265
58,956
62,889

BURN=OUT OF STAGE

125,400

126,000
128,000
130,000
132° 000
136 ,000
140 000
138’ 000
140" J000
142° ,000
144 ,000
1646° ,000
163, ,000
150 000
152, 0060
154 2000
156 000
158, ,000
169, 000
lu-,OﬂO
164000

65.780

670029
71,191
75 352
79’ 12
83 07!
s? ,828
9i 985
96" J1él
100 296
104 449
108° 602
11@ 75%
116 906
121,087
125 .207
129 357
133 506
137,656
l‘i L4
145 952

TABLE 15.

( CONT 'D)
ALTITUDE VELOCITY
(NMI) (FT/SEC)
19066 116.100
20,72 gaax 300
21,813 5657 100
22 925 5943° , 600
24° ,057 6240 2oo
25, 204 6546 ,000
26 356 6859° ,600
27 505 AREN 500
28° ,638 1502° ,300
29 740 7824 ° ,200
3o 79 8139° ,300
31’ 771 8439 Soo
32 654 8715’ ,300
33 418 9016 zoo
340 ,064 9398,300
340 ,604 9861 500
3s,oso 1o4os 100
35,4)9  11027° ,200
35,733 11725, °500
36,021  12496° ,000
AT
30221 12811,000
364305 12809,100
36,575  12802,900
36,830 12797° 019
a7’ ,069 12791 soo
a7’ ,292 12786 331
37’ ,500 12781 4oo
37 692 12776 912
37° ,868 12772 7oo
3g’ 029 12768 ‘144
38" 74 12765 100
38303 12761756
38" 417 127188’ ,600
38 515 12758’ 800
38 597 12753° ,300
3a,eea 12751 ooo
38,715 12748 900
38,750 12747 J19
38,770 12745 ooo
38,774 12744 ,312
38,762 12743 zoo
62

28
26
26
22
19
16
13
11

8

6

PATH
ANGLE
(DEG)
8e422
7,365

36,243

35 038

33.7c7

32,287

30°693

931
971
793
373
685
o713
*119
020
686
775

5,334
4,399
3,998

3,848

3,784
3,572
3.360
3 148
e, 935
2 122
2 509
2 296
2 083
1 870
1 656
1 #43
1 230
1 016

802
589
375
161

- 053
- 267




TIME

FROM
LAUNCH

({SEC)
l¢6+000
168,000
170 000
172 000
174 000
176,000
178,000
180,000
182<000
186¢000
186000
188¢090
190°000
192¢000
19 <000
196000
198000
200°000
202+000
zoz-ooo
206<000
208+000
219°000
212000
214+050
§}§‘°°°

«000
220000
2224000
2244900
226000
228+000
23C*000
ggs-ooo

*000
23:-000
238.000
2404000
242¢000
2449000
2¢goooo
248e000
250000

TABLE 15. (CONT'D)
RANGE
FROM

LAUNCH ALTITUDE VELOCITY
(NM]) (NMI) (FT/SEC)
10,100 330135 127 24400
156,247 38,692 12741 ,800
158,394 38,633 12741 381
162 541 38,559 12741 200
166 688 38,469 12741.26¢
170,834 38,363 12741400
174 980 38,242 12741 837
i79.126 38,105 12742,500
1834272 37952 12743306
187417 37786 1274644200
191+563 37600 12745.388
1950749 37400 12746-7q9
199856 37185 12748.138
253999 36956 1274979
208+145 360798 1275]¢462
217 2% 360446 12753200
2164436 3603168 127554169
220°58) 35¢874  12757+2p0
228726 35565 12759.3¢0
228.87M 350260 12761300
233+016 34¢900 12763.5)2
237.169 360566  12765,6pp
261395 340172 12767.79
2654449 33785 1276%. 790
269.593 33¢382  12771.756
253.736 320963  12773.4¢p
257.879 32529 12775,125
2624021 32.089 12776,290
2664163 31615  12777,344
2704303 310134 12777600
2740443 300638 12777.78;
2764589 300126 12776.8¢0
282717 29598 12775.633
286,88 290056  12772.900
2%0.983 284498 12769.490
295¢112 27925 127644690
299238 27336 12758.100
3030360 264733 12749,799
3pTesa78 260114 127384909
3114599 259481  12725+490
3154695 24833  12708.300
319793 24170 12686.79¢
323488} 23494 12659.6¢0

63

PATH
ANGLE
(DEG)
“,481
- 694
-_908

-1_122
«l_336
-1.550
1,764
.l 0918
<2192
*2+406
*2+620
*2833
T3e047
®326)
T3ea75
*3+688
=391
“4°}115
*4¢328
~4¢564]
'4.?54
"0968
=S¢18)
*5+3%
-50607
'50820
*6.033
'602‘5
-6"57
-60670
=6,883
“T+095
*Te307
=7,521
'7.733
*7¢946
*8.159
8,372
~8.585
*84799
=9.013
=9.227
'90“2
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TIME
FROM
LAUNCH
(SEC)
552.000
S6,000
256 ,000
258° 000
260° ,000
262 000
266 ,000
266° ,000
268’ ,000
270’ 000
272’ ,000
274° ,000
276° ,000
218° ,000
280° ,000
282° ,000
286° ,000
286° ,000
2880000
290000
292+000
29‘0000
296-000
298.000
300.000
3024000
304¢000
306.000
308¢000
3104000
312+000
314.000
316.000
3184000
3204000
322¢000
3244000
3260000
3530096

RANGE
FROM
LAUNCH
(NM]T)
357-958
2,020
336 . 066
360° ,091
344090
368 059
351 990
3ss’ 876
359 . 700
363 . 957
367 130
3ro’ . 102
374 . 156
377 . 473
380 ,034
383 619
386° . 409
388 991
391c356
393497
395423
3971143
398,668
§00.
4014383
4024230
403135
403,925
‘040615
405.217
4054743
4060206
496,613
‘060972
407.29)
407575
407.833
4084069
410057

TABLE 15.

(CO¥T'D)
ALTITUDE VELOCITY
(NM]) (FT/SEC)
*803 6254900
55 099 15533 800
21,383 12531 soo
ZO.GSb 12466° ,500
19,914 12385 990
19,163 12285800
18,406 12161 900
17,638 12008500
16,867 11817° ,800
16 096 11586 200
15 o322 11307 700
14 55¢ 10976° ,460
13 795 10587° J400
13 049 10137° 200
12 321 9628° ,200
11 616 90s8° 600
10, °939 8434 9oo
10,295 7773000
9.68? 7093.200
90118 6415700
8887 §759.70¢
84095 51384500
7639 4561.600
Te218 40300000
6,828 3851.200
64468 3126.79g0
601364 2753.500
50822 2423, 900
Se53] 2138,5¢¢
Se257 1892.3¢0
4,998 1685,000
4750 1509.800
4513 1361.100
44283 1236.7p0
40060 1133.200
30840 1056.3¢0
3.62) 1003¢100
3 401 966.4¢9
0000 8544615
64

PATH
ANGLE
(DEG)
=9+0658
=9 875
«10 096
10 313
=10 535
-10 o 160
-10.987
-11,219
«11 455
=11 698
=11 _95¢
=12 211
=12 485
12 774
«13_082
-13 414
13 176
l‘ 170
1‘0009
.150099
*150648
=16.268
=160969
*1T7784
.18.6b7
«19.692
=20852
©22.163
*236639
25,29
274138
=29.16¢
'310371
=33.756
=36,298
-38.961
=4] 685
“446e4)6%
=72.004
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TIME

FROM
LAUNCH
(SEC)
0000
2,000
4,000
6,000
8, 000
10,000
12,000
14000
16,000
18,000
20,000
22,000
24,000
26,000
28,000
30,000
32,000
3, 000
36,000
38, ,000
40,009
42,000
44°000
46000
48000
50,620
52,000
54000
56.000
58,000
60,000
62,000
64,000
66,000
68,000
70,000
72,000
74,000
76,000
78,000
80,000
82,000
84,000

TABIE 15.

RANGE
FROM
LAUNCH
{NMY)
0.000
0,000
0,000
0,000
0.6n0
1638
2015
,031
1053
,082
J121
170
.230
J306
,3%2
496
T617
T156
1914
1,093
1,295
1°519
17768
2 046
2 347
2.680
3,044
3 441
3,873
40341
4.849
5,397
5,985
6,625
7,310
8,047
8,837
9,686
10,595
11,568
12,609
13)722
14,911

ALTITUDE
(NMI)
0.000

004
. 02¢
J061
116
*185

TREJECTORY T3N.10 (112.5)

VELOCITY
(FT/SEC)
0,000
35,900
85,000
135800
188_300
243000
299800
358,900
420 400
484000
550600
619,300
651,000
765,690
843°300
924000
1005.600
1089200
1174500
1262100
1352400
14677100
1544 °900
1647300
17547500
1866800
1984500
2108300
22387500
23750200
2518700
2669400
2827300
2992760
3165900
3347,160
3536500
3734400
3941,100
4156800
4381.900
4616600
4861200

PATH
ANGLE
(DEG)

90.000
90,000
90 000
90 000
90 000
86.128
82,554
80 ,749
79° o329
77 106
76 .091
76 « 894
72 D14
71 363
69° 843
68 357
66 _904
65 488
106
62 758
61 6&6
60 166
s8° JJee
s57° 717
56° 048
55 J*18
54° 325
53.272
52,256
51 279
50 339
49 437
48 571
.70 o115
46 .835
b5,938
45 032
46,4121
43,2064
42,282
41,350
40,403
39,431
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TIME
FRO“
LAUNCH
(SEC)
860000
88,000
90 ,000
92.000

940000

960000

98000
100°000
162000
104000
106.000
108.000
11C6«000
112+000
1i4.000
116.000
118,000
120000
122.,000
124000

BURN=OUT OF STAGE

125.400

126,000
128 o000
130° ,000
132° ,000
13¢° ,000
1364000
138¢090
140000
1424000
164000
1664000
16€.000
150:000
1524000
154¢000
156,000
158.000
160000
162¢000
164¢000

TABLE 16. (CONT'D)

RANGE

FROM
LAUNCH ALTITUDE VELOCITY
(NMT) (NM]) (FT/SEC)
1gel79 19. 116,100
19.5;3 93“ 3 .300
18,976 21 313 5657 100
20,515 224925 $943.600
22155 24957 62402006
23904 25204 6546.000
25767 260356 6859.690
277152 27505 73179.500
29.864 284638 75024300
32¢109 29749 7824200
364489 30791 8139.3¢00
37.006 31.77) 8439,500
39,655 32654 8715.3¢00
420429 330413 8959,50¢0
65.325 344931 9272.800
68,360 34,511 9664 ,400
51.660 34,8689 10145.600
55.049 35.089 10717.4900
58,644 35.211  11380,000
6206472 3S5¢247  12133.400

AT
65,267 35,236  12647,'00
66,503 35,227 12646,500
70 558 35,187 12444 300
74’ 612 35,131 12462 637
78° , 666 35’ 059 12449 7oo
g2’ J19 34 971 12439° 225
864770 34,868  12437° «900
90.82)] 340748 12636.744
94.372 340612 1243S.7p9
98.921 340461 12434375
102.978 340293 124340100
001 344110 12433.531
111-066 33-951 12433.000
115113 334696 12432.65¢
119160 334465  12432.200
123+206 330218  12431.9%4
127.25¢ 324955 12431,690
131+29 320676 124314331
1354337 32382 124304890
139379 320071 124300444
1634429 31745  12429.7p¢
66

PATH
ANGLE
(DEG)
8e422
7,365

36 2§3
35.038
33.727
32.287
30+¢693
28493)
26097
26793
224373
19.665
16,713
13.901
1003646
70463

4,928

2.808

1,157

+019

-,382

e, 449
- 672

895

“e
-1,118
-l 3‘1
=l 566
*1.787
2010
*20233
“2:456
.20079
2902
*3.125
*3.348
'30571
=3,79

. =he017

“4e24)
o463
~4.686




=

TR e e e ey ey ey Gy

i

TIME

FROM
LAUNCH

(SEC)
1664000
168,000
170,000
172° 000
l’b ,000
176° ,000
173° ,000
80 000
l32.000
1;:-000
iea.ggs
93,300
192 _coo0
19¢° .000
196 o000
198° ,000
200 ¢on
202° ., 000
ZOb ,000
206° o000
208’ ,000
210° 009
212 .000
216 ,000
216 .000
218 000
220° ,000
222 000
22¢° 000
226° ,000
228’ ,000
230’ ,ooo0
232, goo

234000
236.000
2384000
2‘00000
242,000
244 000
246 ,000
248000
250, 000

I D T S S o e gt s+

TABIZ 5.
RANGE
FROM
LAUNCH BLTITUDE
(NMI) {(NMI)
1‘70‘60 310‘03
151 .408 31,0464
155,536 30,679
159° e 971 30 281
163 ,806 29 ars
167,637 29 456
17i° . 667 29° J017
175 ,69¢ 28 965
179:.719 28-096
183749 27+613
187758 27313
3177 *598
ted 74 56,068
199 785 25,523
03 . 182 2¢ 962
207 772 24 386
21i° o 153 23 796
215 725 23 191
219 684 22 S72
223 629 21 938
227 o957 21 292
231 665 20 633
235.3&9 19.961
239,205 19,279
263 025 18 586
266 806 17] +886
2:0 332 17,176
254200 16,462
2:7 o 195 lS 746
261"’ e 315 15’ 029
264 715 14 317
;68° ,011 13° ,611
271° JATH 12.916
37‘.18£ 12.236
277037 11877
2 9¢Tp6 100941
2620178 10333
28 0482 9¢755
2B 4523 9,211
28t 39S 8,700
290 076 8,222
291,577 7,777
292,708 7,363

67

VELOCITY
(FT/SEC)
12429,025
12427,800
12426_506
12424600
12422567
12419 S00
12416 100
12411900
124062800

12400509
12392-388
ls 83¢5
72,500
12359 J100
12342 900
12323° 300
12299° soo
12270° . 700
12235 800
12193° J400
12142° ,100
12079 900
12004 ° , 400
11912° .00
11801 zoo
11665° <00
11501 600
11302 soo
11065 900
10786 900
10461 1oo
10085 190
9657° 200
9175, « %00
86424000
8056.700
74564490
6833.900
6213,600
5611 100
5036 600
6498 300
3998 T00

PATH
ANGLE
(DE6)
~5¢909
«5,133
5,356
-5 579
-5 802

6,025
-6, 248
6 471
60695
’6.918
“Teje2
7366
«7,590
7 JB1s
-8° 039
=8_265
«8_49]
-8 717
-8 945
9.173
9,403
-9 ,035
-9 868
<10, <105
.10.364
«10,586
10 JB36
-11°087
«11_368

11.617
=1l 897
12 190
12 499
123528
“134318)
=]13e564
'130981
"l6eb44]
=14,95]
15,519
16 155
.16 369
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TIME
FROM
LAUNCH
(SEC)
252.000
254,000
256,000
258,000
260 _000
262,000
264 _000
266 ,000
268° ,000
270° 000
272,000
2744000
2764000

260.088

282 000
284 000
286° ,000
288’ 000
290 ,000
292 .000
296 ° 000
296 .030
2s8°’ 00
300’ ,000
302 ,000
306 ,000
305.970

THEBIE 16. ("ONT'D)
RANGE
FROM
LAUNCH ALTITUDE VELOCITY
(NMT) (NMI) {(FT/SEC)
294,086 6977 544600
29%.120 6.618 3138.300
296,032 6,283 2777,706
296,831 5,969 2456500
297,532 5,675 2176400
298,146 5,398 1929300
298 684 5,135 1720900
299,157 4,884 1544 600
299.575 4,662 1393509
299 946 &.409 1266400
3004272 4,183 1159.600
300564 34963 1975790
300828 3¢74¢ 1017600
301°069 351§ 977-338
g 1029 30293 949.0
0 3,064 928,900
301,690 2,830 914 soo
301.870 2,591 904°100
302,038 20367 896500
302,196 2.098 890 800
302,343 1,866 886300
302,480 1,589 882°600
302_608 1,329 879400
302,728 1,066 876500
302,840 ,800 873500
302,943 ,533 868.900
303,040 265 862,800
303,128 0,000 855.419

PATH
ANGLE
{DEG)
«18,5981
=19,605
«20,758
-22.055
-23.511
«25,137
-26.9‘2
31 ,093
33 030
35 922
=38,944%
*4]1e26])
~43.955
“46004
«49,26
51 799
56 231
«56_ 550
-98 152
=60 _834
62 7198
4 _647
383
8,013
-69 541
70 977
72 . 306

66
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TIME

FROM
LAUNCH

(SEC)
0,000
2,000
4_000
6 000
8’ ,000
10 . 000
12° 000
16 000
16° ,000
18 .000
20 0,000
ZZ 2000
Zb ,000
26 ,000
28 ,000
30 000
32’ 000
36° ,000
36 ,000
38’ ,000
40’ ,000
62 ,000
4’ ,000
‘6 ,000
48° ,000
50 ,000
52 003
54" ,000
56 .000
sg’ ,000
60 006
62° 000
64 000
66 000
687 ,000
70,000
72 ,000
74 «000
76.000
78,000
80 ,000
82° ,000
84, ,000

RANSE
FROM
LAUNCH
(RMT1)
0.000
0,000
0,000
0,000
0.000
"005
2015
,031
1053
.082
t121
170
230
S304
.392
‘496
‘617
‘156
916
1,093
1,295
1,519
1,768
2,046
20367
2,680
3,066
3,441
3,873
4.341
4.849
5,397
5.989
6,625
7.310
8,047
8,837
9.686
10,595
11,568
12,609
13,722
14,911

ALTITuUDE
(NM])
00000

0006

o 024

. 061
J116
135
273
330
5G7
653
.818
1,006
1,211
1,439
1 689
1 961
2 ,256
2, 569
2, 907
3’ ., 265
3 645
4 0‘7
4 ‘72
4 918
s’ ., 388
5 8382
6 « 400
ﬂ .44
7 «513
8’ ,109
8 733
9 336
10, 069
10,782
11, ‘526
12,302
13.110
13,950
14,821
15,726
16,662
17,631
18,632

69

VELOCITY
(FT/SEC)
0.C00
35,900
35 goo
135 800
1887390
243 ,000
299° 806
358 900
420 ¢00
486° 000
550 600
619 300
691.000
765 600
843 300
924" 000
1005 *600
1089° 200
1176 00
1262 100
1352 *400
l¢¢7 100
1564° 9oo
1667 300
1754 500
1866 Goo
1984 Soo
2108 300
2238 o 00
23715° .200
2518 700
2669 400
2827 300
2992 700
3165 900
3367 ,100
3536 500
3734, 400
3941 100
4156 800
4381 900
‘616.600
4861 200

PATH
ANGLE
{DE>)
90.309
90,000
990 000
90 000
90 000
8¢ 128
82 556
80 949
79° 329
77 706
76 .091
76 . $94
72 914

1 363
9 843
68 357
66 904
65 488
66" 106
62 758
61 444
60 166
58° 922
57 717
56 9548
11 .418
5‘ 325
53 .272
52 2956
51 279
S0 339
49 437
#8 «271
Q7 o115
46 835
45 938
45 032
64 0121
63.204
42 282
41,350
40,403
39 431
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TIxg
FROM
LAUNCH
(SEC)
26000
88,000
50" ,000
92° 000
9° ,000
96° 000
98° ,000
100.000
102¢000
104+000
106+000
108.000
110+000
1124000
11‘.000
1260000
1180000
120000
122009
1264390

RANGE

FROM
LAUNCH

(NM])
14179
17,533
18 _976
20° 15
22 155
23° .06
25 767
27.752
29086‘
32.109
34.489
37.006
39.555
424429
6S.322
48,338
51599
5‘0931
58.,45)
62¢188

BURN~OUT OF STAGE

125,400

126,000
128 o000
130° ,000
132° 000
13¢° ,000
136° . 000
138 000
160° ,000
162 «000
164° ,000
146 000
143 000
150° ,000
1s2° 000
154" 000
156 <000
158 ,000
160° ,000
162° ,000
164° ,000

64,931

66,116
70,068
7%° ,019
77.969
1,919
8s5° . 869
89° ,818
93° , 766
97’ LT13
101° , 660
105° 606
109° 550
113° L4964
117° 436
121° ,3718
)25 316
129,253
133 187
137° J19
16f° ,049

lLTZTUﬂ;
{NM])
18,566
20,726
21,813
22 925
26° 057
25 20‘
26 356
270505
28.638
2907‘0
300791
3177}
320554
330413
344028
34,487
3‘.792
34.648
34,963
340849

1 AT
34,708

34,641
34 407
34 157
33’ 891
33’ 609
33’ o311
32 996
32 666
32 320
3] 957
31 578
31 13‘
30 773
30 346
29, 902
29,445
28’ 970
28 680
27! 973
ra4 ‘51

70

VELCCITY
(FY/5ECS
glle,in0
$381 « 303
‘657 IOE
$943° 600
6240° 200
6546° 000
6859° 800
7179, «500
75020300
782‘:200
8139.390
8439.500
871S5.3
89%9.538
9238, 90
9554 ,6¢¢
9985.000
10503.000
11121.1900
118614390

12145,400

12145,600
12146 200
12146981
12147 700
12148600
12149400
12150350
12151000
12151.619
121527300
12152781
12152700
12152656
12151900
12151133
12149200
12146900
12143 700
12139 600
12134200

PATH
ANOLE
(DEG)

38,422
37,365
36’ ,263
35 038
33° 727
32° .287
30° ,093
28, 931
26.971
26.793
224373
19.685
160733
13¢99]
100199
6,963
3,998
10383
=e8]11
®2e525

‘3. 166

3,237
3,468
<3699
3 930
6 161
4 393
-6 024
N 855
<5, 086
.5 317
-5°548
.S 778
6010
.6 240
-6 470
-6 o102
b 932
.7! ,163
.7’ , 394
i , 925




TINE
FROM
LAUNCH
{SEC)
1660000
168,000
170 000
172,000
17« 000
176.000
178.000
1:0-000
r4L

iaboggg
86,000
188 o000
190° ,000
192° 000
194° 000
196° .J00
198° ,000
200° 000
202° ,000
204° ,000
206" 000
208’ 2000
210 ,000
212,070
216 _ooo0
216 +200
218 ,000
220° .00
222° 000
224° ,000
226" ,000
228’ ,000
230 ,000
232.000
234%¢00)
236¢090
2384000
240+000
¢42+09¢0
2444000
2464000
2484000
250.000

RANGE
FROM
LAUNCH
(NMT)
1462974
148,89¢
152 ,B813
156 . 126
160 029
16‘0526
1680‘1‘
172293
1764156
80000‘
83,834
187 661
191 521
195 168
193 874
202 .531
206 129
209° +855
213 096
216 ,438
219 664
222 2187
225 698
228 470
231,088
233 + 450
235 638
237 62‘
239° J412
241° .010
2‘2 . 430
243 684
244 788
1‘50757
246696
24T ¢349
267908
268+565
249.063
2‘90501
249.887
2500229
2504532

L T A a4 e A

lLYITUDE
{NMI)
26091
26,36
25,791
25 2307
26 <687
230993
€3¢363
22739
22+06€2
530;90
+ 705
206,009
19 300
18° . 582
17! 855
17 121
16 382
s’ o661
l‘ 901
l¢ 0165
13 ‘38
12 723
12.025
11,350
10,702
10,085
9 ¢ 501
8 953
8.4‘1
7 964
7’ .2l
7’ o111
6 . 730
6.377
6048
S5e¢T49
Se452
Se18p
44923
40676
4¢439
40209
3.985

71

YELOCITYY
{FI/SEC)
12121. 00
12118, 800
12108 130
12094 900
12078’ 509
12058.236
12033.100
12902+200
1196‘0188

i?glg'gco

11789 300
117¢2° 700
11596° .00
11465° 200
11306° Soo
11109° .200
10874° JJ00
10896 ° 800
10269° , 200
9890 Soo
9686° 100
8960.500
B620 000
7831 Soo
7216 S¢0
6586 500
5964 9oo
5364° ,J00
4796 Zoo
4265° ,200
3’ 200
3338’ .100
29#7 To0
2601790
22964390
2931290
1803.6¢¢
16124300
1448,900
1311.100
1195.80¢
1101400

PATH
ANGLE
{DEG)

-3.088
8 ,319
.8’ 251
-8 783
9.016
9,269
*G.484
“9.739
’90955
«10,193
-10 433
lo 675
10 920
ll 169
11° . 4ee
«11 682
=11 9‘8
.12 224
12 ,010
.12° 810
-13 127
-13 11
-13'828
-14.223
«14,655
-15 132
15 ,063
16.257
=l6 92‘
17.675
«18 52‘
19484
«200568
‘210792
*23¢169
=24.7}15
=26.44
°2803‘7
*30:437
*32¢706
'35.140
-37. 718

XA
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TIME
FROM
LAUNCH
{SEC)
252,000
256,000
256 ,000
258’ »000
260 0,000
262 +000
264° ,000
266° ,000
z68° . 000
270° .000
272’ J000
274° . 000
276° ,000
278’ ,000
280° 000
282° ,000
282.281

RANGE
FROM
LAUNCH
(NMI)
gO.BOQ
251,052
251 280
251 491
251 688
251 872
252 043
2s2’ 203
252 353
2s2’ 494
252 Jo26
252 747
252 861
2s2’ . 366
253’ 065
253 156
253.169

TEBLF. 17.

(COXT*'D)
ALTITUDE VELOCITY
(NMI) (FY/SEC)
3e.76 1034800
3,56 988,700
3,319 956 6oo
3,091 936° ,000
2,858 917 soo
2 .21 906° 200
2, ’379 897° .800
2! J32 891 soo
1 sax 886° JJoo
1 626 882° 800
1 367 879° ,500
1 105 876’ ,600
aso 873° L7600
514 e69° J300
306 863° J4o0
038 856° ,200
o.ooo 855.074
72

PATH
ANGLE
(DEG)

-‘9.393
«43,106
=45 804
-48° <451
«51,017
-53° 485
«55 863
-58 083
=60_204
«62,207
64 ,092
-65.864
=67 527
69 ., 087
J70° .53
71 , 729
720116
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TIME
FAOM
~AUNCH
(SEC)
€.000
2,000
4,000
6:000
8.000
102000
12¢000
14+000
16¢000
18.000
20000
220000
24000
264000
28¢000
30+000
32<000
342000
360000
38000
409000
42000
440009
46000
484000
50«000
520000
540000
564000
580000
60°000
624000
640000
660000
684000
70+000
720000
740000
760000
78.000
80000
82000
840000

Ay iy e

TABLE 18.

RANGE
FROM
LAUNCH
{NMT)
0.Go00
0,000
0,000
0.000
0+000
*005
0015
*031
053

. «082
121
170
230
*304
¢392
0496
617

* 756
'91‘
10093
10295
1519
10768
20044
2347
24689
3.066
3044
3.873
40344
40889
50422
60036
60706
Te436
84226
9078
9,989
10+960
110997
13100
14272
15518

YN e e wy
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TRAJECTORY T3N.40 (79)

ALTITUDE
(NMI)
0,000

006

s 026

2061

°114

185

0273

389

o507

0653

¢818
1004
10211
10439
10689
1096}
2°254
2569
2907
3¢265
30645
4e047
40472
60918
5388
5.882
60400
6.944
T+513
8e107
8e725
90365
100027
100708
11409
124126
120868
13¢64¢
140444
15279
160148
17+051
17989

73

VELOCITY
(FT/SEC)
0.000
35,900
85,000
135,800
1884300
263000
358.900
420400
‘8‘0000
5500600
619.300
691.000
765,600
843,300
9244000
1005600
1089200
11764590
1262¢100
1352+499
1447100
154499
16‘70300
175‘0500
1866,8p¢
1984,599
2108.300
2238,499
2375.100
25184490
2668,8p
28264300
2991.200
3163,700
3344,690
?537.200
3738,3¢90
3%484000
41664899
43954000
4633.000
4881.200

T S I NS G T -

PATH
ANGLE
(DEG)
90,000
90,000
90.000
90,000
90000
844128
824554
80.969
794329
77.?06
76¢909)
74,49
724914
71363
69.843
684357
66904
654488
640106
62758
610644
600166
580922
5707]7
56,548
55.,4)8
54,325
53,272
520135
Spe822
49438
47,847
460247
44,598
62,912
41,348
400558
39,805
390086
38549pp
76748
374123
364939

. I LSA e AT

|
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TIME RANGE
FROM FROM
LAUNCH LAUNCH
(SEC) (NM])
860000 l¢eg39
88,000 18.239
90 000 19,721
92°000 21.290
94000 227947
96,000 24,699
98 000 26,547
100000 28,499
102,000 30,556
04,058 32,726
106 _000 35 013
108000 37,424
110;000 39,965
112 000 42,644
114 J0o0 45°467
116,000 68,446
118 000 51,695
120,600 55,028
122,000 58,552
126 _0o¢ 62,283
BURN=OUT OF sTAGE
125,400 65,011
126,000 66.189
128,000 70,111
138, ¢o0 89,649
148,000 109.068
1584999 1284374
168,099 147.57)
178.000 166666
1884090 1854663
198,000 2064567
2084000 2234383
2184099 2420115
2280000 2680768
2384000 279347
2480000 297.8s8
2584000 3164298
2684099 3344679
2780000 3530093
288,099 3T1.273
298.000 389,494
308-000 4974679

TABLE 18.

(CONT 'D)
ALTITuDE VELO®ITY
(NM]) (FT/SEC)
180964 140,100
19,977 3410.200
21,029 5692 200
22 122 5986 °700
23 2s8 6295 400
24 438 6617 000
25,664 6954 °400
26,939 7307,800
28,265 7678700
29,644 8068 500
31,080 8479 000
32 574 8912°200
34,132 9370 _300
35,757 9856 100
37,452 10372 706
39,224 10923600
41 078 11514 100
43,020 12148 900
45 059 12835°190
47,201 13581 200
AT
48.760 13878,400
49.431  13869,200
514557  13838,600
62,547 13688 869
73,038 13544000
830133  13403.994
92.833 13268,8¢¢
1020140  13)38,425
1110056 139134140
119.583 12892,6,9
127722 12777400
1350475 12666,54
1424843  1256),009
149,828 124604606
1564439 12365,3¢9
1624652 12278.19¢
16840494  12199,10p
1734957  12110.356
179443 12035.8p¢
183.752 11966.581
188484 11902.700

74

PATH
ANGLE
(DEG)

35.96‘
35,426
34.914
36427
330963
330s2s
33108
320713
327339
31985
31651
312336
31040
30,762
30 502
30,260
30,034
29 826
29°635
29460

29,347

29,299
29,139
28.327
27500
264656
25.797
24492)
24,039
23¢123
2220}
2le264
280312
19346
184368
170371
160364
15:345
14,313
1327
12.216
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TIME

FROM
LAUNCH

(SEC)
318.000
328,000
338 L, 000
368.000
358 900
368 ,000
378° ,000
388.000
398 0,000
s08° ,000
s18° 000
628 000
438° <000
#48 000
4s8’ 000
468° « 060
678" 000
488° ,000
498° 000
s¢8° ,000
518° ,000
528° ,000
538° ,009
S548° ,000
558 ,000
568° .000
578.000
583.000
598 ,000
608.000
618¢909
6258.000
638,000
6548 ,000
658° 000
608 000
678" ,000
688" .,000
698" .000
708 000
718 000
720° ,000
122’ ,000

B R S oS

TABIE 18. (CONT'D)

RANGE

FROM
LAUNCH ALTITuDE VELOCITY
(NM4T) (NM]) (FT/SEC)
: 30305 1920032 11834.212
43,901 195,625 11791100
461 564 198 .835 11743 L8406
19° 997 201 671 11701° oo
498° ,006 ?04,13‘ 11666 362
51s5° 988 206,225 11633 °J00
533 956 zo7 966 11607 388
551 906 zoo 291 11%87° zoo
569° 8643 210 268 11872° 512
587° JI75 21c’ 872 11563° ,500
605° 701 211° 105 11886’ 937
623" 629 zxo 968 11562 000
661 sss 210, . 460 11569 644
659 . 495 209 s79 11532 900
617’ L4462 208’ .328 11601 saa
695° L4046 zos 705 11625 9oo
713’ .382 204 711 11655 731
731° ,383 202 366 11691° ,100
749° .409 199° ,606 11731 <s7
767° 464 196° 492  11778° ,200
788 ° 551 1932006 11829881
803 676 189 145 11091 000
821’ L840 184" 909  11949° 531
eoo 049 180 298 12017° ,400
858’ 307 175 310  12090° 531
8716’ ,618 169° ,945 12168 900
894 932 166° 201  12282° 575
913° ,408 158° L078 12341 4oo
931 899 151 574 12435° J425
950,460 144,688 12534.500
9694093 137420 126384769
987.804 129¢766  12747.500
1006,598 121,727 12862,150
1025,479 113,301 12981 400
1064, 45] 104,486 13105 544
1063, "820 9s° +280 13234 690
1082.690 8s’ ,682 13388° 10
1101,968 75, 690 13507° ,300
1121,357 65,301 13650 919
1140,863 54,515 13799° ,300
1160,493 43, ‘328 13952, *194
1164° ,433 41 ,043  13982° ,500
1168 380 33 741 14015 ,200

75

B A " g o

PATH
ANGLE
(DEG)

11,162
10,079
8,997
7 908
6 812
S 110
4 603
492
378
262
146
- 973
.2 089
-3. . 206
.‘ 316
beb

.é 527
.l ‘625
.8 716
.3 ,800
~lo° 875
-1l1 9#2
12 998
14 J 044
-15 079
-16° 101
178 ,112
18 109
«19° ,093
-20 063
=21+019
=21¢960
22,886
-23,797
24 692
-25. 271
.26.¢35
-27,283
.28 il4
-28. 0930
-29. o130
2’ 888
«30.065

3
2
1

D M

Tt

PRI
ARSI
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TIME
FROM
LAUNCH
{SEC)
7240000
726,000
728 _000
730 <000
732 ,000
736° 000
736° ,000
738 ,000
7#0 0,000
762° ,000
744 000
146° ,000
748000
750 ,000
752 ,000
754 J000
756° ,000
758° ,000
760° ,000
762 ,000
764 +000
766 +900
768 000
770 ,000
772’ 000
174’ ,000
776° ,000
778 JL00
780 000
781 367

RANGE
FROM
LAUNCH
(NMT)
1172¢320
1176, 333
1180 244
113§,212
118817
1192 13¢
1196 092
1200° . 035
1203 94
1201 784
1211° ,488
1216 951
1218 036
1220° 623
1222 6589
1226 199
1225 355
1226 229
1226 899
1227; 419
1227 831
1228.162
1228,436
1228,673
1228,885
1229° 206
1229,420
1229.572
1229, 66%

TEBLE 18.

(OONT'D)
ALTITUDE VELOCITY
(NM]7 (FT/SEC)
6+42¢ 140420400
4,039 14076,194
31,743 14096 800
29 375 164133° 967
27" J002 14134 JJo0
24 612 14138° 400
22’ 213  1e118° 800
19 809 14053 100
17° 413  13896° ,200
15, ‘067 13563 Soo
12 751 129031° ,000
10,590 11847.100
8 651 10262 200
7 ,010 8346° L 400
s 702 6616° ,200
'S 695 £845° ,s00
3, *923 3673° ,300
3 320 2829° 500
2,840 2214 ,000
2;449 1768, 100
2,121 1446 9oo
1,838 1215.500
1,584 1068° . 400
1,345 985 9oo
1,111 936,500
,878 90S ¢eo
643 885 3oo
¢os 870 7oo
°165 857,500
o;ooo 848 817
76

PATH
ANGLE
(DEG)

-3 .ZOZ
6,357
«30_,513
.30 669
30 .823
30978
«31_132
-31_288
«31_445
«31_608
=31 781
=31 973
«32_203
«32_493
«33_ 410
=34_118
«35,067
¢36 236
.37 7120
.39 518
b} 629
-4# 009
=46 5‘0
-69 115
«51 665
.54 166
56 o230
58" <809
«60 303
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TIME

FRCM
LAUNCH

(SEC)
0,000
2,000
4,000
6,000
8,000
10 .000
12 000
14 2000
16 000
13 000
20 +000
ZZ ,000
2‘ ,000
26° 000
28’ ,000
30 000
32 000
3‘ ,000
36 ,000
38’ ,000
#0.000
42000
442000
‘60000
‘80000
50000
S2¢000
5‘0000
564000
580000
60+000
62¢000
644000
660000
68.000
T0¢000
720000
7‘.000
760000
78¢000
80+000
824000
8‘0000

.121

392
696

1 093
10295

+5y9
%o758
20046
20347
20689
30046
kY Y31
3.873
40344
4859
Se422
6¢036
6e7¢gb
Teb3b
84226
9.085
19'015
110020
12104
13270
145264
150868

TRAJECTORY TIN.40 (85)

ALTITuDE
(Ns])
0,000

00064
,626
«061
o114
2,185
273
3’0
507
653
818

1 00‘
1 211
) | ‘39
1 689
l 961
256

2, 569
2, 907
3 265
306‘5
42047
40472
40918
5386
5882
66400
6944
T.513
Re107
84725
94365
100027
10708
110409
120126
124858
134602
140357
150118
150882
16:645
170402

77

VELOCITY
(FT/SEC)
0.000
35,700
35 005
135, ‘890
188 300
203 Goo
2‘9 800
358 >00
s20° ‘00
484° aoo
550 600
619 300
691° 000
755 699
863 306
924 000
1005 600
1089° ,200
1174 S00
1262 100
1352400
1447+100
)5“0900
16670300
175‘0500
1866,890
1984,5¢90
2108300
2238,4q9
2375+100
25184490
2668,8¢¢
2826o3oo
2991.200
3163.790
33‘3.900
3531.990
3727.99¢
39314900
‘1‘30900
43644000
4592.000
4827.8p90

PATH
ANGLE
(D;G)

90,000
§0,008
90 000
90 « 000
9° ,000
8‘ 128
QZ 554
80 969
79° 329
77 706
16 .91
T4 09‘
72 914
71 363
69° ¥4

68_357
66 904
65 «88
4_106
62 141
61.66‘
600156
584922
570?17
56548
£5.4]18
S6.325
53272
520135
Sp.822
¢9o38°
6T.867
460247
44,598
424912
410194
39,447
37,672
35,4866
340027
32+]148
30225
284249

.Q..“

e i pare s o L
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FROM
LAUNCH

(see)
860000
88,000
90° J000
92° ,000
9° ,000
96° ,000
98’ ,000
100° ,000
102° »000
106" 000
106, .000
108° 000
110 000
112 . 000
114° <000
116, 000
118,000
120,000
122 000
124 ooc

RANGE

FRom
LAUNCH

(NMY)
1703.6
18_838
ZO , 462
22 181
23° 998
s’ .18
27° . 945
30 ,085
320341
34 721
37 229
39° 873
2" <659
5" o595
¢8° 691
St 063
55.523
59,177
63 . 040
67 128

BURN=OUT OF STAgE

125.400

126,060
128,000
130 000
132 <000
136 000
136 000
138 000
1640° 000
l¢2 000
152° 000
162° 000
172° 000
182° 000
192° 000
202" ,000
212 000
222° 000
232’ 000
242° ,000
252° ,000

70.118

71.‘09
75,709
89.005
84,297
88,586
92 .871
97 153
lol 431
105 . 705
127 ,028
1&8 o712
169 842
i90° .43
21i 579
232 555
253 J4T7
274° 348
295 o176
318 958
336 705

ZBIE 1S. (QONT'D)

ALTITyDE
(N9])
1'.1 1
18,938
19 686
20 489
el 318
22 176
23, 059
23 973
24, 917
25 896
26 505
27 9s1
29 03%
30 162
32 331
32,547
33.813
35,13%
36, o514
37.959

1 At
39,008

39,458
40,950
42,426
43,887
45333
46,763
48,179
49,578
50,963
57660
63,978
69,918
750482
80,671
85’486
89 927
93,994
97,690
101,015
103,968

78

VELOCITY
(FT/SEC)
;‘82.‘..

359 _1¢00
5649 io0
5951 soo
6267° 200
6:91 loo
6943° 600
7306 500
763¢° .100
8082’ ,800
8501 800
8963° 7oo
9410 100
9905 300
10030 900
10991° ,000
11590 600
12234° . 800
12929° Boo
13685, 200

13988,.900

13982,400
13961,000
13960 1oo
13919 600
13899° ,500
13879° JT00
13860° .00
13840 9so
13821 9oo
13729° 5875
13642° ,500
1356¢° 215
13483°200
13411 ° 056
13344 aoo
13281 9“
13225 000
13173.250
13126° ,500
13084 951

PATH
ANGLE
(DEG)
26.627
25,732
25 160
2‘ bl9
26 106
23° ,020
23’ <162
22 12%8
22° <315
21 927
r3} 562
21 219
20° L8996
20 0996
20° o312
20 049
19,606
19_981
19_374
19,186

19,064

19,012
18,840
18 667
18,496
18,320
18,146
17.97)
17,796
17_621
16° 735
1% 861
14936
14102)
130097
12 164
11,222
100273
90317
835
7°386

® ¢ © o @ o o
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FROM
LAUNCH

(SEC)
262.000
272,000
282 900
292 ,000
302° J000
312° ,000
322° ,900
332° 000
362.000

352¢000
362.000
372.0090
382,009
392,800
402,000
412,000
422,000
632° ,000
.2’ 000
4s2° 2,000
462° J000
s72° ,000
‘82 000
92’ ,000
502 + 000
512 ,000
522° oo
526" ,090
s26’ ,000
s28° ,000
530° 000
532 ,000
536° 000
536 000
5380000

S40.000
S542¢000
S444000
5464000
548,000
550.000
5524000
554¢000

o p— .

RANGE
FROM
LAUNCH
(NMT)
3;70‘21
378,108
398 772
619 . 416
“0 .Qb
66' 664
48], 277
So1 387
5220499
5630118
563747
584439}
605,055
625,742
645,458
667,206
687,990
703 <816
729 687
750 609
m 586
192° . 022
813 123
836 896
856 138
877 . 461
898 868
903 160
907° L4585
911 75‘
916 ,085
920 361
92‘ ,668
928 980
9330292
937,611
951092]
9‘60236
950,547
954,883
959,149
9634426
9670672

O g T b AT A 1 ST ST 2 OIS = g T s sy s -

ABIE 13. (QONT'D)

ALTITUDE
(w])
105.551
i08,764
110,698
112 082
113 188
113 924
116" 292
114 291
113,922
1130184
1120977
110.60)
108,756
106,561
103,957
101,00¢
97,676
93 979
89 909
85 667
890 651
78° . 861
69 895
63 952
57 «533
so 935
63 858
42 396
40 920
39 ¢za
37° 922
36 . 400
3, 864
33° .311
3107Q6
300168
284579
26962
25¢3490
23.707
2200°4
200614
18762

79

VELGCITY
(FY/SEC)
13048.600
13017356
12991 3.‘
12970531
12954 930
12944° 450
12939° 2.0
12939° ZSO
12964506
129842996
12979.699
12991.38]1
13817,500
13048 731
13085 100
13126 < 106
13173 400
13225 256
13282° .200
13364° .225
13411 300
13483 669
13560° 689
13642 825
13729 200
13822° 025
13918 300
13938 137
13987° 300
13¢77° 237
1399s° 700
16015 *$2s
14032 100
14050 862
16063.900
146800267
14085.500
14089,300
164085,200
14068,800
14032.500
1396‘.600
13846.600

PATH
ANGLE
{D£6)
6.‘11
5,632
3 Qsﬁ
3° 463
2 o876
1_485
49
093

10‘39

*2+48p

“3+468

*%¢454

5,437

«6,415

-7 <389

.8 358

-9 321
«10 278

-11.226

«12_168
<13 101
14 _025
~lé 9‘5
«15_865
«16_ 740
=17 _624

«18 498

«18 671

18 8464
.19 016
«19 188
<19 360
-19 531
-19° ,101
,199372
*20:062
~20+212
200382
-20.552
=20e722
«20.893
=21+064
=21+238

Q.OU

® o

P

DAY AR L 2 3V WA

PURTVY




L. i

S fmmo ey g gemey gy o

Py

| 4
[ Ru—

#isd

R P St waew
-

576" ,000
s578° ,000
s80° ,000
s582° ,000
5860090
S86¢0¢9
S588+g900
590000
§92¢090
596¢000
5960000
598.000
600000
602000
6044009
606¢90¢
608+990
610000
6129000

6144000
616.‘88

RANGE
FRoOM
LAUNCH
(Nux)
971,

975.9 3
979,973
983’ 179
931 .325
990" 537
993° . 354
995 7464
s97’ LJ16
999° <315
1000 601
1001 63a
1002 479
1003 166
1003.7331
1006°200
1004°594
1006927
1005¢215
1005470
1005791
1005914
10060111
1006293
10060464
100:-3:3
1006772
100649190
1007039
1007158
1007185

1<)

U
2

ALTYTUDE
(NN])
170312
15,48
13,892
12 357
10 <911
L 586
8 . 408
7. 391
6 530
5 522
S 231
& 736
4 316
3 954
30637
30355
30098
20862
2+638
20419
20201
1681
1756
1827
10293
10054
*8}0
+563
313
0061
00000

80

|ut
\D
L]

~

3

-
4
o

VELOCITY
TFYISEC)
13648.900
13 0300
12831 300
12131 500
11166° 106
9965 ° 100
8699 000
7208 700
5904 ° 100
4720 500
3866° 200
3150 ‘00
2591 600
21s0° ,100
1804, 000
15360900
13280290
1167100
1057750
989.8p0
9664200
917300
898,000
884,900
876.000
863.8 0
857.‘30
850¢500
863.000
841,068

PATH
ANGLE
(DE6)

’210§1
«21,59
<21 <791
-22 000
-22° .232
-22 499
-22 817
.23 « 205
23 639
-2‘ 295
€5 052
.25.988
27 128
28 ‘97
30.121
*32¢010
*36¢166
=3€e576
*39.195
4193}
*64¢699
*$7¢439
=50.111
52687
=55.,148
*57+485
=59,698
.610787
*63¢759
«65,6)8
«66,055




TIng
FRO®
LAUNCH
(SEC)
0,000
2,009
4,000
6, »,000
8. .000
10, »900
12 ooo
16, ,000
16, J000
18,000
20,000
22; . 000
267000
26; ,000
28’ ,000
30,000
32° ,000
3, ,000
36, 000
38’ 000
40" ,000
420000

440000
464000
484+000
So«000
52000
Sé¢000
56.000
S8+000
60000
624000
64e000
66-000
68.000
700000
T2+000
7‘0000
760000
780000
300000
824000
844000

TEEIE 20. TRAJECTORY T3IM.40 (20)

RANGE
FRON
LAUNCH
(NM]1)
0.000
0.000
0,900
0,000
0,000
»,00S
915
931
.053

. 082
121
l7°
230
30‘
.392

. #96
617
756
916

1 093
1 295
10519
10768
20044
2347
20689
300644
30443
3.873
42344
6+8%9
Se422
60036
6e796
Teb36
84226
9+08S
100015
11020
12¢]104
13270
16524
15868

ALTITUDE
(Nss])
0,000

«006

o026

061

o116

.185

o273

3‘0

507

653

81.
1 006
1 le
1 639
1 689
1 961
2 el
2, 569
2, 907
3 265
3 645
4.0‘7
4472
40918
$+388
5.882
60400
6¢946
T.%13
8¢107
807258
9¢36S
100027
10708
110409
12126
120858
130602
140357
150118
15.882
160645
17402

81

VELOCITY
(FT/SEC)
0. 008
35,90
85,000
135, aao
108 300
243° 000
299° ,809
358’ ,700
420 600
486° ,000
$S0 606
619° 300
691 Ooo
765 8900
8‘3 500
924° 000
1005 600
1009 200
1174° . 500
1262 100
1352° 400
16672100
15444909
16‘70300
1756.500
1866,8¢0
1986,590
2108.300
2330‘00
2375.100

25184400
2668,8p9

2826.3¢0
2991.200
3163,7¢0
3343.9%y,
3531900
3727.990
3931.990
‘1‘30900
4364,000
€592.000
4827.,890

FPATH
ANGLE
(DES)
90,800
90,000
90 «900
90 000
90 »000
85 128
82 5S¢
30 .49
79° . 329
7° 706
76.091
74 J Y94
72 %14

l 363
9_843
8_357
904
65 _488
64 _106
62 758
61 044
600166
580922
57.?17
56+548
55,418
S4.325
S$3.272
524135
500822
‘90380
67,867
66,247
440598
42,912
61194
39.447
37,672
35.866
34,027
32.148
300225
28.249

66
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122 ,000
124, ,000

BURN=OUT OF STAGE

125,400

126,000
128,090
130,000
132,000
134,000
136,000
138,000
140,000
142,090
164 000
146° 000
148° ,000
150° 000
152° ,000
162° ,000
172 000
182° 000
192 000
202° ,000
212° ,000

71.100

72+418
76,809
81,196
8s’ ,580
59 ,961
94 ¢« 338
98 712
103 084
107 452
111 818
116 181
120 541
124° ,899
129 254
150 993
172 674
194 302
215 882
237 418
258 915

23TE 20. (QONT'D)
ALTITUDE VELOCITY
(N%I) (FT/SEC)
18,874 2321 200
19,575 ssaz 700
20 263 saaa 300
zo 9562 6202, °S00
rd] eol 6536 000
zz 420 6aas 100
23’ 181 7249 700
z: 972 7632 700
zc 779 8034 °s00
2s. 616 a¢s7 100
26, 679 8902, 300
21 370 9372° ,600
28 292 98790 soo
29 z&s 10399 3oo
30, zso 10962, 700
31 zao 11565 300
32,328 12212 5oo
33,461 12911 1oo
34,603 13669 600
AT
35,444 13975,600
35.805 13969,800
36,998 139%0,800
38,176 13932 700
39° ,339 13915 200
40, 487  13898° . 300
41, ‘619 13881 9oo
42,737 13866 000
43.339 13850, *400
44,926 13835 100
45, ‘999 13820 100
o7’ ,056 13805 387
48’ ,098 13790 9oo
49’ J125  13776° 656
50, 137 13762 eoo
LYY 973 13695 650
59, ‘436 13633 9oo
63,52‘ 13577 131
67,241 13525, °500
70, ‘585 13478 °925
73 ssa 13437 soo
82

PATH
ANGLE
(DEe6)
260210
24,098
22 035
20 888
20 309
19 805
19 _328
18 962
18_543
18_138
17 _762
17 408
17_076
16 765
16 475
16 205
15 954
15 1723
15 _512
15 319

15,194

15,161
16,966
14,787
14,609
14,431
14,253
" 004
1_ 495
13,716
13,536
130356
137176
12°995
12 813
11,902
10,984
10,058
9.125
8.186
7242
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TIME

FROM
LAUNCH

(SEC)
222,005
232,000
262 ,000
252 ,000
262° 000
212° ,000
282.000
292+000
3062°000
3 °
3;50888
332,000
342 ,000
352 ,000
362 <000
372 000
382 .000
392 000
602’ «000
e12° ,000
422 J000
e32° « 000
436 000
436 « 000
638 0« 000
4‘0 ,000
442 J000
464’ 000
446" 000
#48.000
450 ,000
452,000
654.000
456 000
458 ooo
060 . 000
462 .000
664" .000
466 ,000
468 000
470 . 000
472 + 000
74° .ooc¢

TZBIE 20. (CONT'D)
RANGE
FROM

LAUNCH ALTITuDE VELOCITY
(NMY) cunx; (FT{SEC)

2804350 76¢1 13,0
331.315 3 33 370 oo?
323 z24 80 zss 13343 925
364’ 013 81 747 13323 100
365 937 82’ 871  13337° 356
387348 83’ 625 13296 J8oo
408,703 84:009 123291.331
4300056 84¢025 13291-200
45j+4390 830672  13296.125
472772 824959  13396.200
4962144 81859 13331519
515,531 80,398 13341,900
536 ,939 78,569 13367° ,550
558° 37N 76 368 13308° ,300
579,832 73 798 13434156
601 327 7o 857 13475 100
622,860 67,566 1352 225
666" L 436 63° 860 13872° ,400
666, 060 59,803 13628° 931
687,736 55°37¢  13690° ,000
709 669 S0, 570 13736 237
731,264 45392 13827.000
735’ .631 4‘,311 l3861.7¢4
740,000 43,215 13856400
764" 372 42,105 1387) 3;¢
748° . 746 40, 979 13885° 900
753° L1264 39° .,838 123900° 8715
757503 38° 2683 13915200
76l aas 37’ 512 13929 994
766°270 36! o326 13943400
770° ,658 35 125 13987713
775045 33’ 911 139697590
179° ,437 32 eso 13982° ,363
783° 827 31 436 13991 zoo
788222 300176  14001° ,567
7920611 28,906 14006700
797,002 27,617 14006° ,400
80i.39¢ 26,317  14002.800
805 74 25,003 1399) 900
810, <150 23,678 13970’ .200
814 515 22,362 139327600
818,862 zo 996 13872 000
823’183 19 645  13777° ,600

83

PATH
ANGLE
(0E6)
0292
o338

4 380
3’ ¢19

2 456
1,491
.525
Tob4})
“1e4p7
*ee373
*3¢336
4,297
.5 255
-6 2210
-7 159
.8 105
.9 <044
9 278
-1l 824
lZ 736
-13 638
-13° ,818
-13 997
-l‘ 176
<14’ 355
lb 233
-16° 711
.l‘ 888
-15°066
«15 263
.15 419
«15,595
15 172
lS 948
-16° .123
=16 299
-16" o475
»lb 650
«l6 827
-17 0,003
-17° . 181
l7 .61
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TIME
FROM
LAUNCH
{SEC)
764000
273 «000
480 ,000
682° J000
486° 000
686 »,000
s88° 000
490° ,000
692 000
494 ° ,000
496° ,000
498° 000
500° ,000
502° ,000
504" . 000
506° , 000
s08° 000
510 »,000
512 .000
516 000
516 . 000
518 000
520 <000
522° ,000
524’ 000
526° ,000
s28° ,000
530 2,000
532’ 000
536 000
536,000
538° ,000
540 0,000
542° ,000
564’ 000
544 560

TERBLE 20. (CONT'D)
RANGE
FROM
LAUNCH ALTITUOE VELOCITY
(NMT) (NM]) (FT/SEC)
827¢465 180292 1343,,000
831, 2 16,962 13418,800
835 oza 15,605 13106 9oe
539 847 14 291 12665° J306
863 703 13 016 12s70° loo
867 0362 11 797 11299 600
8s6’ 111 19 652 103s5° Jh00
853 761 9’ .600 9277 6oo
856" 2,456 8 653 s116° .300
8s%8° . 785 7 817 6952 900
860" . 758 7’ ,091 s867° . 500
862’ 410 6, *465 4907° ,600
863 782 s 927 4083° ,200
864.917 C , 463 3401 7oo
865 859 5° ,059 2854 ° ,300
866° ,645 4, ‘703 2409° 500
867° 303 'Y 386 2047° L400
861’ ,857 4 099 1756° ,600
868’ 327 3,837 1524 ° , 100
868, . 728 3,593 1338 ,200
869 074 3,364 1189° . 700
869° 374 3,165 1079° . 100
869" 641 z 930 1008° . 700
869° ,883 2, ‘115 9562 ‘oo
870° ,106 2 #98 931 3oo
870 312 2, 276 910° ,100
870 sos 2 L0649 89s° ,500
a7o 682 1, ‘817 sss’ ,500
879 849 1,580 878 soo
871 006 1,338 873’ « 600
871,1%2 1,091 869° ,900
871’ ,288 ,840 86s’ L7100
871° 415 .586 860° , 800
871,533 0329 854 500
8N 662 071 867° L400
871 671 0,000 845 260
84

PATH
ANGLE
{DEG)

“17e544
«17,730
<17 923
.18°126
-18 363
=18 S79
-18°843
«19 145
19 499
-19°92¢
«20_427
«21 060
<21.782
«22.677
«23.748
«25.014
26 . 496
-28.213
-30 0170
«32.369
<34.796
-37 . %22
‘0 172
-42.966
«45°745
-48.465
«51.096
-53.619
56 022
-58.299
<60 , 449
.62 o764
4 _38)
66 176
«67 864
«68.320




Y ey emy ey oy B
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TIME

FROM
LAUNCH
(SEC)
0.060
2,000
4,000
6 .000
8’ ,000
10° ,000
127000
14° ,000
16000
18’ ,000
20° ,000
22’ ., 000
24" ,000
26’ ,000
28’ ,000
30’ ,000
32’ .000
3° ,000
36° ,000
380000

40°000
42+000
442000
46¢000
484000
50¢000
524000
Sée000
56.000
S8e000
60¢000
62¢000
64.000
660000
684000
700000
72¢000
Tée000
76000
784000
80.000
824000
84+000

TABLE 21.

RANGE
FROM
LAUNCH
{NMT)
0.000
0.009
0,000
0,000
0 000
005
015
031
053
032
121
170
.230

. 304
392

. 496
617
756
9]‘
1093
1¢29%
159
10768
2°044
20347
2¢889
3e044
344}
3,873
‘o346
Q.859
Se422
6e039%
60796
Teb34
84226
9.08%
10015
11020
12104
13270
14524
150868

o o e T

TRAJECTORY T3N.40 (95)

ALTITUDE
(NMI)
0.000

00064

s 024
<061
o114
195
273
330
507
653
818

1 00¢
1 221
1 639
] 689
1 963
2 254
Z 569
2, 30?
3,265
3545
4o0é47
4esT2
40918
S+388
$.882
60409
62964
75513
80;0?
BeT25
94385
100027
10708
110409
126126
12+858
13602
140357
15118
15,882
160645
17402

85

VELOCITY
(FT/SEC)
0.000
35,900
85_000
135 806
188° ,300
243° ooo
299° eoo
358" 990
429 ~oo
686 ooo
580° 500
619 300
891 000
765 600
843’ 300
92b 00d
1005° 600
1089 200
1174 Soo
12624100
1352499
14470100
15‘40900
1647200
17%6,5g0
1866,8¢¢
1984,53¢
2108-300
2238,4p9
23750100
25180409
2668,8pp
28258.300
2991.200
3163,790
33‘30900
3727.900
3931.900
4143.900
43644090
45924000
‘827.800

PATH
ANGLE
(DEG)
90,000
90,000
S0 000
90 000
99 2,000
86 128
82¢ 55‘
30 949
79° 329
77 706
76’ 091
74.496
12,914
T 363
69 843
68 _357
66_904
65 488
6‘ 106
62.758
61e844
600166
580922
57717
56,548
55,418
54¢325
S3¢272
524135
Ssouzg
4 0380
47867
460247
440598
42.912
4)¢194
39,447
37,672
35.866
344027
324148
30225
284249

e -
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TABLE 21. (CONT'D)
I TIME RANGE
FROM FROM PATH
: LAUNCH LAUNCH ALTITUOE VELOCITY ANGLE
I (SEC) (NMY) (NMD)  (FT/sEC) (DES)
860000 170307 l1geléy 091, 000 260210
88,000 18,844 18,874 3321 ,200 24,098
5 90000 20,484 19,575  ss78° 000 21.910
92+000 22227 20241 58414300 1906647
94000 240078 200865 6111290 17312
3 96¢000 26¢039 210449 6407500 15023]
WL 984090 28117 210979 67444390 13734 ¢
1009000 30317 22500 7111-700 124832
- 102060 320642 23+024 75004500 124369
i 1064000 35,098 234557 79084100 114939
e 106000 3769 244096 9338.600 11559
. 108¢090 409426 240652 8789.390 114235
i 110°000 430309 250224 92644990 104899
4t 112+000 464353 254805 97684190 10963
114¢000 494662 264402 10301.900 10261
2 116.000 534065 27:014 10870.290 . 9498y
i 118+090 564659 270643 11477,50p 94720
1204000 604458 284290  12129,100 . 9,489
- 122+000 640476 28999  12832.0¢90 9.260
§ 1264000 684732 29650 13594.390 ‘ 94059
BURN=OUT OF STAGE 1 At ,
i 1254400 71.845 30.147 - 13902,900 8.930
il 126,000 73,189 364360 13897,200 8,875
- 128 000 77,667 31,058 13878 390 8,691
. 130.000 82,140 31,761 13860 1900 8,508
i 132" ,000 86 ,609 3z 408 13844.900 8324
5 134,000 51,075 33,060 13830° ,090 80139
136,000 95.536 330697 13816 1200 7.954
2 138 (100 99,998 34,319 13803100 7.769
ki 140,000 104451 34,925 13790°900 = 1° 1584
142,000 108,904 35,517 13779 1300 7398
144 ,000 113 385 36 ,093  13768° L 400 7 212
I 1462000 117%803 36,655  137%8°000 7%026
148000 122° J249 37,201 13748° J1o0o 6.839
150,000 126,694 37,733 13738’ 2100 6,652
'I 152,000 131136 38,249 13729 800 6,465
156,000 135,576 38,750 13721 1300 6,278
156,000 140,015 39, 237 13713100 6.09]

158’ .000 164° 452 39, *r08 13708’ L 400 ‘ 5.903
160" ,000 l$8 887 ‘0 165 13697 260 5,718
162.000 153° 0321 40 606 13690 800 ‘ 5’527
164 000 57 . 783 41 033 13684 ° L000 5,339

86

EEEE e e




o

FLPRGEIRY PrIvaR Presee Fo——

TIME
FROM
LAUNCH
{SEC)
1680000
168,000
170 000
172 o000
174 o000
176,000
178090
180999
1824009
18"000
186¢999
1884090
190+000
192000
lg:-ooo
176¢0pp
1982000
200+000
2020900
204+000
206.@00
2080000
210°000
212+000
214+990
2160000
218'000
220°000
222+000
2240
2260888
228,000
230,000
232,000
234 000
236,000
2380000
2404000
242+000
2444000
2464000
268.000
250+000

e e . e, - o o

RANGE
FROM
LAUNCH
{NMT)
1¢241¢ 5
186,658
171 043
175 671
179 898
184,323
18307‘8
19397
19759
202016
2064637
210.887
2150277
21?0696
224+115
228533
2320950
237367
261783
2660199
2508615
2550030
259446
2634869
2684275
272.690
277¢104
281518
2350933
2900347
254760
229,175
303,590
308 004
312,419
316:.834
3210249
3254664
330408}
3364497
3384933
343339
347748

)

TABLE 21. (CONT'D)
ALTITUDE  VELOCITY
(NM1) (FT/SE")
10 13 ?. 00
4.8 80 00
€2 223 13665 400
42,590 13659796
42,942  13654°390
43,279 13649,169
43060] 133444200
430908 13639562
44°201 13635+2¢9
442478 13630994
44740 136274000
44,988  13£23,287
454221 13619%9.8¢¢
450439 13616,556
450642 13613.500
45839 13618.681
660003 13698.1¢0
460161  13605.706
€60306 13603500
460433 13683.531
460547 13599.8y
4606465 12598,23
460729 135964959
460798  13595,846
460852  1359.95p
46489]  13594,25¢
460916  13593,8qg
460926 13593,55)
460920  13553.509
464900 13593,65)
460866 3593,900
46,814 3594,531
46,749 13595 390
46,669  13596°256
46 575 1359?.‘00
460465 13598,8)9
460341  13600.400
460202 13602.175
460047 136044200
45.878  13606,375
450694 13608.780
450495 1361129
450281 136144100
87

PATH
ANGLE
(DEG)

1
.
30982
4 774
49585
‘.396
4,207
44018
3829
30639
30469
3269
3.07¢
2885
24699
22500
2310
2120
1939
[o,‘o
10549
10359
1.168
978
787
«597
0407
0216
025
~e 165
®e 356
546
..?37
-, 927
-1,118
-1.308
«le498
=]1.689
=14879
=2+069
=2+259
~2e¢45)
264
*2+83¢

LY.

R
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TIME
FROM
LAUNCH
(SEc)
2?2.000
254,000
256 000
2s8° ,000
260 ,000
262’ ,000
264° ,000
266° ,000
268° ,000
270° 000
272.000
27‘0000
2760000
2780000
280000
2824000
2860000
2860000
2884000
290¢000
2920000
2%
296-888
2980000
300000
3020000
304.000
306+000
308.000
310000
312000
31‘0000
316¢000
318+090
320000
322+000
324000
326+000
328+900
330°000
332¢000
3344000
3360000

=

RANGE
FROM
LAUNCH
(NMT)

gZ elgo
356,584
361 ,003
365° 422
369 842
370 263
378° ,684
383’ 107
3s?’ ,530
391° 983

396,378
600¢293
4054229
409+656
4160084
418.512
4220941
42737
431e8p2
4360233
44604665
4454098
449,532
4530966
4530401
462836
46?0272
471707
476:143
480.578
4854013
489,447
493.88)
b9803l°
5020739
507+165
511587
516¢004
520°416
52‘0820
529214
H33¢596
£374962

TABLE 21.

CONT'D)
ALTITUDE VELOCITY
(NMI) (FT/SEC)
450052 13417,0g9
44,809 13620 200
4¢ 551 13623 581
kd.??? 13627 100
43,989 13630 787
43 686 13634 700
43 368 13638 756
63 035 13642 900
42, 687 13647 338
62, ‘324 1368} 900
61, 1946 13656.588
414554 136614490
430167 13666,375
40724 13671490
400287 136764659
39835 13681990
390368 13687,32%
384886 13692.700
38,389 13698,200
37877 13703.600
374350 13709.131
360809 13714400
364252 13719.,844
35.68) 13724900
354095 13730.062
340494 13734,09p
339878 13739 287
330248 137434000
32602 13746,862
314942  13749,350
310267  137S51.769
300578 137524300
29875 137524790
294156 137504400
280423 13746499
27675 13741200
26914 137324809
260139 13720-900
250350 137044999
240547 136834390
23732 13654.700
22+903  13617.100
229063 13568¢100
88

PATH
ANGLE
(DEG)

«3,020
«3,210
3 QOO
-3 589
.3 179
.3 968
158
& _347
4 536
726

4 915
“S5e102
'50292
“5e48)
*50669
*5¢858
=6e046
*64236
“6:622
=661
=6,798
*6+98§
'7.173
'70360
*Te547
=T7¢734
*T.921
*8s107
=8,29%
.8.‘81
'80668
8,854
'90039
9,227
*9.413

90600
*9,787
*9.974

*10°16}
»100349
*10¢538
']00727
=100937




(- TIME RANGE

4 FROM FROM
E LAUNCH LAUNCH
3 [7 (SEC) (NMT)
3 33g.000 5420309
: - 340,000 546,630
= 342,000  s50 920
: 344" .000 sss 170
: ] 346’ ,000 559° ,368
3 [ 368° ,000 563° 501
E ) 350 000 567,553
3 3522000 57{° ,502
3 - 356° ,000 515° J328
[ 356000 579,006

3s8 ,000 582 510

360° ,000 55’ L8164

d [ 3622000 588°895

: 364°000 591°733

4 366 000 59¢° J1e

5 | 3682000 596°635

4 | 370000 598° ,699

372’ ,000 600° 521

£ 37#.000 602-119

: ( 3764900 603¢512

, 373-ooo 604°723

3 38 29000 605773

& 2'000 6060682

4 3840000 6070‘70

3 3864900 608153

: 3880000 6084746

3 429,993 6134449

TABLE 21.

(CONT*D)

ALTITuDE VELOCITY
(NMI) (FT/SEC)
214212  13g04,700
20,351 13422,700
19 <481 13317 200
18’ 606 13181° 800
17 722 13008° ,100
18t 839 12787° 100
lS 958 12%508° o100
15,083  12165°990
14 220 11750 ,c00
13° 374 11254° 900
12 5852 10677° 800
11 760 10023° ,200
11 004 9301° 400
10° .2%1 8523° .200
9° 624 e’ 600
9 , 006 6911° QOO
8’ <439 6135 700
7 919 S411° ,100
7.445 4747, 600
Tepi2 41484190
€e617 3615899
60258 3;52. 00
5922 $0.%00
50614 2404.49p
$¢328 21084990
Se060 1856,9¢0
0000 853.230

89

PATH
ANGLE
(DEG)

.110109
-11,302
11,498
<11.657
«11.900
-127108
-12° ,323
.12 Sés,
12 740
-13° , 429
-13° ,296
-13.585
-13°90]
-14 253
<14 0648
-15.094
<15°603
-16_185
<16.853
'170521
®18¢503
*19915
*200672
*21699)
234487
2517}
*T1.492




T R N . - n n— e i

TABLE 22. TRAJECTORY T3%.49 (109)

foeed e ioed

TIME RANGE
FROM FROM PATH
LAUNCH LAUNCH ALTITUDE VELOCITY ANGLE
{SEC) (NM1) (NMI) (FT/SEC) (DEG)
0.000 0.000 0,000 0,000 90,000
2,000 0.000 0006 35,900 90,000
3 ‘.ooo 0,000 0264 85 000 90_000
z .ooo 0,000 061 135 800 90_000
8 000 0,000 114 188 3oo 90,000
- 10 0609 005 185 243 000 84 128
; 12,000 1015 213 299,800 82,954
n 16 ,000 031 380 358 900 eo 949
- 16, ,000 0%3 507 620 6oo 79° ,329
! 18° ,000 osz 653 484° , 000 77.706
200000 121 .818 550,600 76,091
22¢000 170 10004 619.390 T4.4%
24+000 °230 10211 6914000 724914
ii 264000 306 10439 765,600 71363
284000 ¢392 1689 843,390 69,843
- 300000 0496 14961 92‘.000 68,357
i 324000 0617 242564 1005.600 660904
b 3‘0000 o 156 20569 10890200 65,6488
_ 36¢000 914 2907 1174500 640106
L 38000 10093 30268 1262100 62.758
400000 10295 30645 13520400 6lebbs
42000 1519 40047 1647100 600166
. 440000 10748 44472 1544.900 58,922
! 464000 2:044 4¢9)8 1647,300 S7.717
- ‘80000 2347 S.388 175‘0500 56,548
. S0¢000 2689 5.882 1866.800 55,418
L 524000 300446 60400 19834500 S44325
S4¢000 3044 6e944 21084300 53e272
56¢000 3.873 Te513 22384400 520135
{ 58.000 be344 93107 23750100 S0.822
4 60000 4859 Be725 2518.400 49,389
624000 S5¢422 9365 2668.8¢0 4Te867
664000 6.036 100027 2826,300 46,247
i 66+000 6¢796 10708 29914200 4640598
= 684000 Ted34 119409 3163.700 424912
. 10000 8226 120126 3343.99 41019
i 72000 9.085 12.858 3531.%00 39,647
- 760000 100015 130602 3727, 900 37,672
76000 11020 14357 3931.%900 35.866
-t 784000 120104 15¢118 4143.%00 344027
¢ 80e000 13+279 15882 43644000 324168
82¢000 144524 160645 45924000 30+225
- 844000 15.868 17402 4827.,8¢0 280249

I 90
|




TIME

FROM
LAUNCH

(SEC)
860000
88,000
90 000
92° ,000
9° 000
96° ,000
98’ ,000
100° L, 000
lOZ.OOO

106000
106000
108000
110000
112000
116+000
llé-ooo
118.000
120°090
122¢000
124000

TEBLE 22,

RANGE

TRay
LA-INCH
(NM1)
170301
18,846
20 486
22° .227
Z‘ 078
26 038
28 109
30 292
32.596
35032
37697
40328
43201
664239
490441
520939
56.531
60331
644352
68+613

BURN=OUT OF STAGE

125.4900

126,000
1280000
130+000
132¢000
13‘.000
1364000
1384000
140+000
142+000
144,000
146,000
1580000
150000
1524000
154.000
156¢090
158000
1604009
162000
16‘0000

T1.731

73.078
77.560
824035
860502
904963
950‘17
99.866
104308
10807‘5
113.177
1170605
1224027
1260445
130858
1350267
1394672
164073
148.479
152+863
1570253

(OO '
ALTITUDE VELOCITY
(N1]) (FT/SEC)
180147 5071.000
18,876 §321,200
19 575 5578° 000
zo 261 Sae1’ 3oo
20 865 6111 2oo
21435 6388°200
21 966 6674’ 100
22,383 6977.100
22:757 7361.500
23¢09% TT44.790
234415 8177.200
23732 8632+600
260045 9116.500
240332 96224500
240660 101604200
260959 10732100
250267  1j342.40¢
5¢576 119964799
559885 12701.580
260197  13465,000
AT
264415 13773,900
264507 13766,200
26+8¢05 13739, 900
27.086  13715.390
27353 13692.20¢
27604 13670.5¢0
27.839 136504100
284060 136304790
284265  13612.400
284455 13595.000
284629 13578,.400
289788 13562.500
28532  13547.400
29¢061 13532.8¢00
29175  13518.8p9
294273  13505.400
290356 134924400
294424  13479,81¢
290476  13467.6p9
29+514  13455.8¢9
290836  13444,390

91

PATH
ANGLE
(DES)

260210
24,098
2l 910
1s° 6‘7
17 312
16 °914
12 465
10 078
8,915
Te325
6788
60403
€.825
5589
5295
40997
40728
40682
4255
40069

3.915

3,859
3,679
30‘80
329
3¢100
2909
2717
20925
20332
20139
1,946
1¢752
1558
10364
1169

o973

e778

0582

+ 386

190
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TIME

FROM™
LAUNCH

{SEC)
1660000
168,000
170, ,000
172; 000
176, ,000
176 ,000
178° ,000
180° 000
182° 000
186° 000
186,000

188-000
190¢000
} %oooo
94,000
196 000
198 ,000
200 0,000
202 000
20‘ 000
206 <000
208° ,000
210 000
212 000
214 000
216 000
218 0000
220 <000
222,000
224,000
226,000
228,000
230,000
o
236,000
2384000
240000
2424000
2464000
246000
2484000
250000

TABLE 22.

RANGE
FROM

LAUKCH

(NM1)
1610639
166,021
170 399
176 774
179° ,146
183 516
187 878
192° ,239
196 596
200 949
205.299
209+645
213987

21,.388

226,988
231 312
235, ,632
239 97
246" .256
248 560
252’ ,857
257 148
261 432
265, ,708
269,975
274 ,234
278 482
zeg.719
286,944
291,154
295 ,349
299 526
303 683
307 817
311.926
316.006
3200052
3244059
3284023
3314936
3350790
33?0576

(CcoNT 'D)
ALTITUDE VELOCiTY
(NMI) (FT/SEC)
29e543  13,33,000
29,535 13422 ,000
29 512 13411 2oo
292473 13430 1600
29 419 13390 ooo
29° ,350  13379° 600
29 266 13369° ,200
29° 167 13358’ ,800
29’ ,053  13348° J300
28, 923 13337, *800
28:778  13327.200
280619 133164390
28e444 133850388
B8e25 3e

Sa.548 13%83 100
27,828 13269 9oo
27,592 13257 100
27,342  13243.600
27,076 13229 &oo
26,796 13214 3oo
ze 500 13198,100
26 189 13180800
2s’ ,866 13162 100
25,524 13141 Boo
25,168 13119 T00
24,798 13095 3oo
24,416  13068.300
24,015 13038 3oo
23,601 13004, *900
23,173 12967 ,300
22,731  12925.100
22,275 128717 ,400
21,605 12823 3oo
21,322 12761 7oo
20,826 12691 soo
204317  12611.200
19796  12518,990
19263  12412.990
18720 12290700
180166  12149.8p0
17603 11987.200
17¢033 11797.8p0
16456 11581+200

92




¥ bz i

TIME
FROM
LAUNCH
(SEC)
22,000
ng 000
256 .0e0
2s8° ooo
260° 500
262° ,000
266" 000
266° ,000
268° 000
270 000
212° 000
274 . 200
278’ ,000
218’ ,000
280 000
282" 009
286 000
286° L0006
288’ 000
290’ ,000
292° ,000
294° ,000
2%6° ,000
298’ 000
300 ,000
3oz’ ,000
306° 900
306 000
308 000
310’ ,000
312’ ,000
31# ,000
316 ooo
318 000
320 .000
’22 2000
324, 0000
326 ,000
328 .000
330 «000
332 0000
33# ,000
336 ,000
333.000
340,000
362° ,000
343° ,200

RANGE
FROM
LAUNCH
{NM1)

3o 2ee

350 434
353 849
357 143
360° 303
363’ 17
366 174
368" 862
3n 374
ara’ . J04
378° ,853
377 .820
379° .613
381 238
382 704
386" 020
385 169
386 250
387 187
388’ 020
388759
389 613
389’ 992
390 504
390 960
391 366
39 725
392 047
392° o335
392, 597
392° 837
393 059
393 265
393 '1.%4
393° ,636
393, 806
393,951
39¢ 108
394 o 245
39¢ ,I73
394,493
394 604
39‘0708
394,804
394 894
394 945

TABLE 22.

(CONT 'D)
ALTITUDE VELOCITY
(NMI) {(FT/SEC)
lge 11334,70¢
lg 8‘3 11055 700
14 104 10741 800
16° JJ19 10391 300
13 $38 10003° Soo
12 963 9578° 200
12 397 9116 000
11, 863 8618° 200
11 304 8091 300
10, 731 7543 600
10 278 6985 800
9 796 6429 600
9’ . 335 s88S° 000
8, °896 $360 300
8’ 480 4860° 900
8- 084 4390 200
7’ 710 39%0° , 900
7 355 35&6 700
7 019 3180 xoo
6,701  2849° 500
6 397 2550 T00
6 109 2282 000
5° ,834 2042 000
5 S71 1831 200
5 318 16590 900
5 o73 1695° ,300
4 836 1360 900
4 605 1246 S06
4 379 llt9 300
'S 156 1072 300
3, ‘934 1018 iod
3 710 979° .00
3 483 9%2 700
,.251 933 300
3,015 919 Zoo
2, 774 908 900
2, 528 901 200
2 z77 995.300
2 ,023 890,600
1, 766 886 700
1, 503 883’ +300
1,238 880 200
972 87?7’ .200
.433 868,700
162 862 000
0 ooo 857 boo

93

PATH
ANGLE
(DEG)

*8¢999
-9,261
9,533
9817
1o 115
-107430
-10,765
-11;123

11,508

-11.925

12,380

-12.878
.13 425
142030
14,699
-15 441
-16.267
-17,187
-18°212
-190352
20619
-22.025
-23.584
<25.306
27,195
29250
<31 469
«33.84)
<36.35]
-38.973
-41.656
44,348
47,006
49,599
52,105
54,508
56,800
58,975
-61,036
62,976
64 805
-66.524

-68,138

~69+651

«71,070

-72.403
.73.165
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TIME
FROM
LAUNCH
(SEC)
0.000
2.000
4,000
6.000
8,000
10,000
12,000
14 000
16.000
18,000
20000
22¢000
242000
26+000
2Begqp
30e000
32+000
34¢000
364000
380000
404000
424000
“0000
46.000
484000
S0.000
S2¢090
540000
564000
58.000
60+000
620000
6‘0000
66¢000
680000
70000
72000
740000
T6¢000
784000
80+000
824000
840000

TABLE 23.

RANGE
FROM
LAUNCH
(NM1)
0.000
0.000
0,000
0000
0,000
‘005
‘015
,031
.053
o082
121
*179
*230
'386
392
¢496
0617
* 756
914
10093
1295
1.519
19765
20044
20347
2468y
Jeqbs
Jeb4)
3.873
40346
4888
Se422
64036
60706
Teb34
84226
9085
100015
11020
12¢104
13270
14524
15.868

TRAJECTORY T3N.40 (105)

ALTITUDE
(NM])
0,000

e 004
J026
061
o114
.185
,273

, 380
507
2653
818
12004
12211
10639
104-72
1096}
20254
20569
20907
30265
3.645
‘oo‘?
‘9472
40918
$+388
$.882
60400
60964
Te513
30107
Be 728
94365
10¢027
10708
110409
120126
120858
134602
14357
150118
15,882
16¢645
1Te402

94

VELOCITY
(FT/SEC)
0.000
35,900
85.000
135.800
188.300
243.000
299 800
358.900
‘29.‘00
484,000
550600
619030b
691000
76540800
8430300
924¢000
loggogoo
| .
lg7‘0538
12620100
13524.400
1447,100
1544,999
13‘70300
54,5
}866.888
2108+300
2238,4p)
23750100
2518¢490
2668.800
28264300
29%91.200
3163,.,790
3343,900
35314900
3727.%00
39314900
4143.,900
4364,000
4592.000
‘8270800

PATH
ANGLE
{(DEG)
90,000
0,000
90.000
90.000
90.000
8#.128
82.55‘
80.9b9
79.329
17.706
76409)
T4e49%
724914
710363
69,843
684357
66904
650488
64,106
62.758
6le0b4
60,166
58,922
570717
56,548
55.4)8
540325
53,272
520135
Sge822
490380
47,847
6642647
44,598
42:.912
41.194
39,6447
370672
35.866
344027
32.148
30225
28,249




2 aE o as iy

 EGRE St

TIME
FROM
LAUNCH
(SEc)
86000
88,000
90,000
92° ,000
9. 000
96 0000
98, 0030
100 000
102 000
104° ,000
106° ,000
108 000
110° ,000
112° 2,009
116° ,000
116 ,000
118° ,000
120° 000
122° 000
124 ,000

BURN=OUT OF STAGE

125,400

1264000
128,000
130,000
132,000
134,000
136,000
138 ,000
140 ,000
142° 000
144 ,000
166" ,000
1‘8 ,000
150° ,000
152 ,000
154 ooo
156 ,000
158° ,000
160° ,000
162° ,000
164 ,000

TABLE 23. (CONT'D)
RANGE
FROM
LAUNCY:  aLTITUDE
(NMT) (NMI)
17.907 186147
18.844 18,876
20 484 19,578
22° .227 20 201
24 078 20, 355
26,038 21435
28,109 21,964
30, 2292 22,381
32 589 22 737
35 2,001 23 ,006
Ky 4 53¢ 23, 119
60 201 23 272
3 0164 23° ,301
65 988 23 290
.9, 136 23 257
52568 23,201
56° 102 23; oes
59 844 23 ,006
63° ,807 22 865
68° ,009 22’ JT11
AT
71,085 22,589
724413 224534
76,825 224342
81,218 22,135
85,590 21,914
89, 9490 21,679
9. 0267 21 430
98, 0571 21, 157
102 ,848 20 390
107" ,008 20 599
111° ,319 20 294
115° ,508 19 976
19’ ,664 19 645
123 783 19° ,301
127 Jo62 18 945
131 698 18, 576
1;5 888 13 196
139° , 826 17 804
143°709 170401
167.530 16,989
151 zes 16 567
95

VELOCITY
(FT/SEC)
5071,000
$321,200
$S78_000
S841 3oo
6111 zoo
6388° .200
667‘ 100
6370 Oob
7280 Soo
7608° soo
7917 zoo
8402 lo00
8875° 6oo
9387° 600
9930 500
10508° 4oo
11123 200
11779 100
12684 100
13244 6oo

13549,600

13534,000
13476,100
13415 ,600
13382 300
13288 7oo
13215° L 400
13140.900
13061 600
12977 ,000
12886 3oo
12788° 800
12683 T00
12%69 9oo
12446 #oO
12312 100
12165 600
12005 Soo
11829° 900
11636 100
11#25 100

: TR
s —— T P ST o SR W v

PATH
ANGLE
(DEG)

26.210
24,098
21,910
19° 2,047
17 o312
14.916
12,465
9 988
7. 206
5° 050
e 362
1 195

.09‘

..‘27
75]
332
497
730
973
186

.l
el
el
2

.2. 32‘

»2,383
2,579
<2,776
2,975
«3,175
«3,378
.3 ., D82
.3 788
997
4 207
4 42]
637
4 _856
079
305
535
170

.4

.S
«5
-5
5

°
—
(]

-6 256
«6_508
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— TABLE 23. (CONT'D)

TIME RANGE
FROM FROM
_ L:gucu LAUNCH  ALTITUDE  VELOCITY ;:812
| (sEC) (NMT) (NMI)  (FT/SEC) (DEG)
lggo 1560955 160137 11194,400 -
) 168 333 }62 32; :g 699 10946 300 8 03s
256 16676° °7°
. i;f 000 165° , 505 14 805 1g§a4 ggg 7'233
G am s
1782000 175141 13743 a132.000 -8.210
6 93727000 *
180° ,000 173 116 12, ‘979 '537
| 1820000 180.9 8987, 300 o 2ec
. 62 12,523 *
| 184000 185°669 120072 g?gg 383 '9'2‘6
i:g ,000 186234 11,626 1711° 100 10'325
. 18 2000 188,650 11167  7286.700 10.48
i logione 1305 dalrer  eresiene  Clolael
) 5°
}g: ggg i:z 991 9928 gggo 233 ':; ;;g
05 9.830 436°7 °
| 53: 000 ;;8 L4715 9,145 :ogg *200 }3-233
006 8.713 95’ -
i ggz 2000 201,405 8,613 ::oz :g: }: gg7
: memmEin o she i
732 484°6 -
| 208000 204.873 70411 ;16¢.800 -16,599
I 210,000 205,814 7,101 2871 ogg Sl
K Sif ggg gog ~661 6,802 2600 800 “20"034
07,422 6:51¢  2353° T2t
{ 216000 208103 6° a0 ~22*oz0
‘ ,236 2127°8 ’
Li g;g 900 ggg ;;g g 969 1333 zgg :E':gg
710 17420300
222 000 209740 -26.317
g 659 1585 soo *
224000 210,174 5 “50" ez
‘214 447
J ggg 2000 210.562 o ‘975 }327 ?gg gg :;2
22 2000 210,910 4,782 1224.500 -35°085
| 230, 888 gi} ggz 4,512 1136.100 237°593
) : 4,285 1066 200
234,000 271,760 ‘. AT
055 016 4
| 236,000 gié.ggg 3829 980" 633 :22':3;
| . 2 3.597 955°000
240,000 212,415 3,361 Zs0%611
: 9
T g:f.ggg 3}2 gg: 3,121 932 :gg 'gg 821
i : 2.876 912°700 5
266,000 212,946 2,626 9 e
248,000 2130100 20373 05,000 51627
8991000 259" 745
250,000 213,244 2:118 894100 -61.749

96




TIME
FROM
LAUNCH
(SEC)
252,000
254,000
256,000
258’ ,000
260° 000
262° 000
264° ,000
265° L1770

RANGE
FROM
LAUNCH
(NMT)
213.378
213,504
213,621
213° . 7130
213 0332
213 <926
21‘ JO01é
Zl§ 086

TABLE 23.

(CONT D)
ALTITUDE  veELoCITY
(NMI) (FT/SEC)
le8S4 890,000
1,590 086,300
1,324 883,000
1,055 879700
1784 876 500
.513 8720900
1240 865°800
0,000 859019
97

B = e 2 >3

PATH
ANGLE
(DEG)

*63.640
«67,094
68 . 666
70 160
71 522
72 819
73 901

> s iR A i R s




TABLE 24. TRARJECTORY TIX.40 (110)

Tixg RANGE

FROM FROM PATH

LAUNCH LAUNCH ALTYTUDE VELOCITY ANGLE

{SEC) (NM1) {NMI}) {FT/SEC) (DEG)

U.000 0,000 0,000 0,000 90,000

2:000 ¢.000 ¢ 004 35,900 90,000

4,060 6,000 L 024 85 _oo¢ 90,000

6,000 6,000 o081 135 800 90 000

8_050 0,000 J114 188300 90 00¢

10 000 005 185 243000 84.128

12,000 015 .273 299800 82)954

14,000 ,031 2380 358°900 80949

16060 ,053 2507 420’490 79°329

18,000 t082 653 484°000 77706

20000 ‘121 818 $50°600 762091

22’ ,000 . 170 ' 1 004 619° ,300 74’ 496

242000 1230 1,211 691°000 727914

26 000 304 1,439 765°600 71°363

28 000 1392 1,689 843°300 69543

30 000 - ‘496 1,961 924°000 68°357

32 o000 617 2. 254 1005° ,600 66° L2704

34_000 1756 2.569 1089°200 65 488

362000 914 2,907 1174° 500 64106

38,000 1,093 3,265 1262100 62,758

$0.000 1,295 3,645 1352 400 61, 444

62; .000 1,519 . 0647 1447 100 60 ,166

447000 . 1,768 4472 1544900 58922

46,000 2,046 4,918 1647.300 57717

' 48,000 2,347 5,388 1754 Soo 56,548

50,000 2,680 5,882 1866800 55,418

52,000 3,044 6,400 1984 Soo ' 56325

54 000 30441 6,944 2108300 53272

56,000 3,873 70513 2238°400 52,135

o 58060 60364 8,107 2375 100 50,822

3 601000 41855 8,725 2518600 49.380

62,000 5,422 9,365 2668800 47 847

: 64 000 ' 6.036 10,027 2826300 46 247

I 66500 €706 . 10°708 299 t260 44598

68°509 Tia34 11409 3163°700 42°912

70 009 8226 12 126 3343900 41°194

:I 720000 9085, 12,858 35317900 397447

74000 BTN ,015 13, .502 3727 900 37,672

76,060 11,020 14,357 3931 900 35 866

. 78’ L, 800 12.104 15 118 4143990 34027

SE 80,000 13,270 15 882 4364 060 . 327148

822040 14.852¢ 16645 4592°000 30]225

§ 84,000 15,868 170402 4827 Boo 28249
i o8

e

| IR A




o ran vy

RN

T A e

YW%W@WW

TIME
FROM
LAUNCH
(SEC)
86.000
88,000
9C,000
92,000
96 000
96" ,000
98" ,000
100 000
102 ,000
106° ,000
106° 000
108° ,000
110 ,000
112° ,000
116° 000
116° ,000
1180000

120000

122+000
1244000

TABLE 24.

RANGE

FROM
LAUNCH
(NMT)
17.307
18,844
20 484
22 227
2‘ 073
26.038
28 ,109
30 292
32 589
35 001
37 533
60 187
62 970
45’ ., 898
48 989
52 368
550845
59.527
63+433
67057b

BURN«OUT OF STAGE

125,400

126,000
1284000
130¢G90
132.000
134.090
136000
138000
1400000
142000
1464000
146e90p
148¢000
150090
152¢000
1564+999
156090
158¢090
160960
162+000
164¢009

70,606

7T1.916
76,2%6
80+565
8‘.8‘0
890075
934265
9?0406
10149
10551
109+46¢
113329
117119
1200791
124365
12708!9
131°144
134329
1374366
1400243
142954

( CONT ' D)
ALTITUDE VELOCITY
(NMI) (FT/SEC)
18¢147 5071, 000
18,874 5§321,200
19,575 5578,000
20" 241 5841 3oo
zo 865 6111%200
21 ¢3s 6358 _200
Zl,96¢ 6674100
22,381 6970,400
22,7137 7280 soo
23 004 7608500
23 178 7959400
23’ ,245 8338 600
23 zoa 87%86" ,000
23’ ,077 9243 3oo
zz 876 57182° ,300
22° ,630 10361 zoo
22:352  10977%109
220032 11637.9g0
21°677 123424000
21302 13009,500
AT
21,011  13400,100
20,884  13377,300
204450 13288,3p9
20°005 13188.8q9
19,548 13977,3¢0
194979  12951.990
18:600 12810.%900
180111  12651,.8¢pp
170613 12472590
176107 12269.859
16459  12041.000
16¢075  11785,9q0
15+551  11%02+500
159025 11188499
140497 108444000
13¢970  10467.290
130446 10059100
129926 9620+990
12¢413 91524100
112909 B655460¢
110416 8137100
99

PATH
ANGLE
(DEG)

260210
26,098
21,910
19 087
17° 312
14 91‘
12 _465
9.9838
7.506
S _050
2655
355
1,754
.3 . 206
‘ 057
3 399
iy 681
.‘.980
*5¢156
*5¢366

=5,507

.5.566
5,766
*5.968
*6.,173
'6.381
»6,4,592
‘60808
=7.028
.7.254
»7.486
'7.?26
*Te974
~8423]
=Be590
'80782
*%.(78
*9¢392
'90726
*10¢084
*100468

e e e

e

Gl e b ST
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TIME
FROM
LAUNCH
(SEC)
16 «000
168,000
170 000
172 ,000
l7§ J000
176° 000
178 000
180 ,000
182.000
184,000
186,000
188 000
190 ,000
192 ,000
194 ,000
196 ,000
198 000
200 <000
202 000
204 000
206° ,000
208 ,000
210 000
212 ,000
214 000
216 ,000
218 000
220° ,000
222 ,000
224 ,000
226 ,000
228° ,000
230 ,000
232 ,000
236 000
236.000
238 000
240,000
241,733

RANGE
FROM
LAUNCH
(NMT)

) PR
187433
150,038
152 048
153,889
155567
157,091
158469
159,711
160,827
161,827
162,722
163,522
164,235
164 .869
165432
165,933
166,380
166,778
167,134
167,453
167740
168°001
168°240
168°461
168667
168859
169,038
169,206
169362
169,509
169646
169,774
169,893
170,004
170,108
170,204
170,294
179,365

TABLE 24.

(CONT'D)

ALTITUDE VELOCITY
(NMI) (FT/SEC)
10.9 0 ° 00

10,471 7363 %00
10,023 6527 ooo
9° 591 6002, °300
9° 177 5496 ° 500
a 780 5013 *200
4oo ‘sss.ooo
8 037 4126 800
7’ 691 3727 aoo
7.360 3362 ,200
7,064 3oz9 500
6,741 2728 3oo
6,451 2456 L300
6,173 2206 6oo
5 906 1984 10°
S, 649 1788 100
5’ ,400 1619.600
5, *159 1472800
4 923 1345 700
693 1236, °900
4 667 11‘4 100
4,266 10700300
4 021 1018 000
3, 796 980 eoo
3 567 954.300
3 335 935,200
3 097 921,300
2, 11 911."00
2 60S 963,300
2 357 897 3oo
2. ,101 892.600
1 842 888 600
1 sso ABS 100
1 315 881,900
1 047 878 800
,778 875,600
507 871,100
.235 864,800
0.000 858 267

100

PATH
ANGLE
(DEG)
=10.48
-11,33
-ll 827
12 366
12 958
-13%610
=14 _330
«15_125
-16.006
-16.982
-18.063
-19.259
20,580
«22 040
23 648
«25_#15
=27 _343
-29°430
-31,674
.34 063
«36 581
=39 203
41 879
& 560
205
783
274
4 662
9690
102

47

52

.ss
=59
-61°149
-63.080
-64.898
-66.608
-68.213
-69. /19
«71,130
-72,455
<73,537
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FROM
LAUNCH
{SEC)
0.000
2,000
4 000
6.000
Bepoo
10°000
12¢000
140900
16¢000
184000
204000
22000
260000
26¢000
28.000
30000
32.000
3‘0000
36.000
384000
400000
42000
444000
46¢000
484000
S0°000
52000
Sée0p0
Sée000
584000
602000
624000
644000
66¢000
68+000
Toe000
T2+000
Té.
764000
78.000
84s000
824000
840000

cv e ORI
NN ST AN T SRR YT [ RER s ok
LM D - >

TABLE 25.

RANGE
FROM
LAUNCH
{NMI)
0.000
0,000
0,000
0+000

0°000
ooos
*015
°033%
*053
°082
121
170
«230
*304
¢392
v 496
06]7
o756
oqlé
1093
10295
539
1.7¢8
20044
2347
2+68¢
30044
3%44)
3876
4353
4876
S5e48
6407
6766
Te517
84333
9¢212
10152
110185
12224
13362
14.57)
150855

TRAJECTORY T3N.S50 (70)

ALTITUOE
{NMI)
0,000

0004
.02‘
0061
0114
*185
273
*38p
0507
0653
+818
10004
1211
10439
10689
16961
20256
20569
20907
3265
3¢645
40047
4¢472
40918
S¢388
S.882
69400
6944
TeS11
80100
8e71})
9¢34¢
9,987
10650
110326
12¢p12
12720
130456
140220
1Se014
15¢838
16,693
)70580

101

VELOCITY
(FT/SEC)
0,000
35,900
85.900
135,800
1884300
263000
299.800
358,99
420400
QB‘QOOG
550,600
619.300
691.000
76S.60¢
8‘3.300
924,000
1005600
10890200
1174.590
1262.100
1352.490
14470100
154‘0900
1647,300
175‘0500
18660800
1984500
2108300
2238439
2374799
2517790
2667.700
282‘.700
2989.000
3160.700
33414200
3535.3¢00
3737899
39‘80900
4169.100
4398,8¢
4638,200
‘887.900

PATH
ANGLE
(DEG)
90,000
90,000
90.000
90,000
90000
840128
82¢554
80.9‘9
79.329
770706
76,091
T4.4%¢
724914
T1e363
69,843
66,357
66,906
65,488
6460106
62.758
61e4é4
600166
S8,922
STe717
564548
55+418
S54¢325
530155
5175}
50017)
48463
464553
444797
424884
‘00933
39144
38,328
37455
36050
36010]
35,427
34,786
34.175
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1060000

108000
110+000
112000
114¢000
116¢000
1184000
120000
1220000
1240000

BURNeOUT OF STAGE

125.400

126,000
128 000
130 ,000
1640° ,000
150° ,000
160° ,000
170’ ,000
180° ,000
190° ,000
206 000
210 000
220,000
230 000
240,000
250,000
260,000
270,000
280, ,000
290 000
300" ,000

TABLE 25.
RANGE
FROM
LAUNCH ALTITUOE
(NMI) (NMI)
17.21y 18501
18,661 19,456
20 1a8 20,446
21 80‘ 21 414
23 512 22° 541
25’ ,316 23 648
27,220 24,797
29° ., 229 25.939
31 348 27 228
33 581 28 515
35:938 290856
384417 310246
6le031 324695
43787 340205
46.692 350779
49,854 374423
534099 390164])
56527 600939
60¢15) 424825
634986 440806
1 AT
664791 464246
68,902 46,866
72,035 48,921
76, ,063 50, ,961
96,133 60,923
116 092 70, *491
135 9¢5 79° ,670
155 697 88.458
175" ,353 96,859
194 918 104 873
214, ‘397 112,504
233,794 119,750
253,115 126,615
272,364 133,099
291,546 139,203
310, 664 144, 930
329. 123 150" ,278
348° 127 155 ,250
367, ,681 159, "848
386,589 164,069
405 454 167 918
102

(CONT'D)

VELOCITY
(FT/SEC)
51480300
5420 000
5703 6oo
5999° 7700
6309 2oo
6633 Boo
6972 4oo
7327 9oo
T100° 800
8092° 2700
8505.300
89‘00500
94004800
9888,.7¢0
10407+500
109604800
115534300
121900‘00

13627.200

13926,100

13917,600
13889 400
13861 4oo
13724° ,600
13592 700
13465 700
13363.550
13226 300
13114.025
13006700
12904 350
12807 loo
12714 831
12627 700
12545° ,606
12468° ,800
12397 100
12330 600
12269 381
12213 500

PATH
ANGLE
(DLG)

gg'59§
06}
32 516
32’ 016
31 Se42
31 091
30 664
30 259
29’ 876
29° 51&
29,173
280851
28+¢548
284264
274999
270751
27.521
27.309
27.113
264935

® & e o

26,820

26,1771
26 ,008
26 JHes
25 ,615
171
912
638
2 15}
21 L2649
20 333
19 %03
18 660
17, 205
16,536
15,556
14,566
13 . 062
12 549
11 527
lo 498

23
23
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TIME
FROM
LAUNCH
(SEC)
310,000
320,000
330’ 000
360 ,000
359’ ,000
360 ,000
37’ 000
380" ,000
390" ,000
400° ,000
410 000
¢20 ., 000
tao 000
640" ,000
‘500000
6600000
4700059
480000
49040090
5000900
5104000
5204000
530¢000
5400600
550« 000
5600009
5700000
S80.000
5900000
600600
620000
6204000
630+000
660-000
6504000
660e000
6700000
g;§°oco
5764098
678,000
680,000
682,000

W a e n i gy

RANGE
FROM
LAUNCH
(NM1)
4240281
453,075
461 837
‘80 S74
‘99 +2R8
577 983
536° , 683
555° 333
573 996
592 655
611 315
629 979
648" , 851
667 336
6864036
Toée 755
72306498
T620259
Té€1e071
77?0908
798,785
8]7370‘
836467
83866y
8746765
893.8¢9
9134098
9324367
9514798
9710127
9900629
10100218
10294899
1043678
1069+559
1089¢547
1109¢649
11130683
111?-;z§
°7e
e
1129 ,867
1133 926

TABLE 25.

CONT 'D)
ALTITUDE  vELOCITY
(NM1§ (FT/SEC)
171,393 121¢2,80¢
174,495 12117 500
177,225 12077613
179’ +583 12043 100
18} 571 12013’ ,906
!83 187 11990 100
184 ° ,432 11971 831
185, .308  119%8° 900
185, ‘sls 11951.556
185.948 11949 ,500
188’ .713  119%3° ,012
183 108 11961 9oo
18¢ 132 11976° ,250
182 787  11996° ,000
1815070 12021.262
1780982 12051990
176524  12087.856
173069; 1212%9.300
1700490 12175.98]
1666914  12228.190
162,965 12285,406
154662 12348,1p¢0
1530943  12415,925
1484869  12489.000
1430419  12567,275
137.590 12650750
1314383 12739.225
124796 12832,900
127.82% 12931,525
1100478 13935,200
1020745  13143,925
944626  13257,509
860120 13376.139
17227 13&99.508
Ca 4 13327-85
580268 13761409
484200 13893011
‘60139 13926,900
44'06% 139554625
41497 3983 00
39,861 14012
37,737 14038, soe
35,596 14067 978
103

PATH
ANGL ¢
(DES)
94555
8,408
7° 353
6 ¢94
5 .228
6 159
3 08s
2 J010

933
- 166
el 224
.2 301
.3 . 376
6 408
5 517
*6e58y
*T7e539
=8,692
*9,737
=J0e775
=11.804
=12.824
=13,834
*14.834
=15.822
'160799
*17.764
=18,716
«19,656
20,582
~21¢4%
w224392
234276
=24¢]146
“25¢001
2584
»26,665
264828
*26499)
o537 5
I T
=27 475
27" . 935

SO

P



TABLE 25. (CONT 'D)

TIME RANGE
FROM FROM PATH
LAUNCH LAUNCH ALTITUDE VELOCITY ANGLE
(SEC) (NMT) (NMT) (FT/SEC) (DEG)
684000 11370986 *42 14090,300 274795
686,000 1162,0858 3?.272 14119,800 «27,953
688,000 1166,119 29,087 14132 100 «28,113
690° ,000 1150 188 26 889 14144’ ,600 28’ W27
692° ,000 1184° .25% z¢ 677 l¢l¢5 T00 .28’ . 430
696 ,000 1158° o317 22 456 14125 7oo 28° ,988
696’ ,000 1162’ 366 20" 0230  14066° ,200 .28° J787
698° ,000 1186° .38l 18 ,006 13932° ,400 -.28° L9095
700° ,000 1170 338 1s’ .803 13659° J1oo 29’ L0764
702,000 117‘ 182 13 «649 131854690 -29.248
706° ,000 177! ,830 11 591 12296° ,300 <29° ,437
706° ,000 1181° ,166 9’ 0695  10996° ,000 N , 655
708000 1184068 8,030 9323.300 «29.920
710° .000 1186° 457 6 664 7482° ,800 <30° ,260
712 000 1188’ ,327 5 ,5¢1 s777° ,500 «30° J11
714° ,000 1189° JI57 4 sex 4433 Boo .31° J311
7164000 1190.849 44007 34245100 -32.099
7184099 1191-691 30469  2685,8,, *33¢11)
720000 11920346 3093} 2135.40p =344382
7220000 1192864 20668 1730794 *350945
72#0888 193-278 2357 1‘33'238 =37.8;3
08 o *39.98¢
788000 }133:8 f.033 13121, 02 42
730,000 1194 1¢z i eos 990 soo 45 ,009
732° ,000 1194° ,361 ) 376 940 aoo 47’ , 645
7354 ° ,000 1194 sao | 146 909 3oo -50° ,260
136,000 1194744 1915 888.700 «52.807
738’ ,000 1194 914 ,680 875,000 =55 ,259
740,000 1195 073 L4642 863,300 <57.601
742000 1195219 .200 8s2°20¢ =59 829
743,650 1195,331 04000 843,350 *61,582

104




TIME
FROM
LAUNCH
(SEC)
0.000
2,000
4,000
6 ,000
8’ ,000
10, ,000
12000
14 000
16,000
18,000
20 000
22 000
26, 000
26,000
28,000
30.000
32,000
34,000
36, ,000
38,000
40,000
42,000
64,000
46,000
48 000
50,000
52° ,000
56 ,000
56000
58000
60,000
62,000
64,000
66,000
68 000
0. ,000
12, ,000
74000
76,000
78, ,000
80° ,000
82.000
84,000

TABLE 26.

RANGE
FROM
LAUNCH
(NNT)
0,000
0,000
0,000
0 ooo
o, ‘000
005
015
031
3053
082
Jl21
170
230
304
392
.‘96
617
JT56
916
1,093
1,295
1, 519
1, ‘768
2 04é
2, 347
2,680
3 L0644
EN 3!
3,876
4 353
6,876
5,450
6,079
6,766
7,517
8,333
9,221
10 182
11 222
12 343
13 569
14, 839
160208

ALTITUDE
(NM])
0,000

004
02¢
061
llb
185
273
380
507
653

l 004
1 211
1, *439
1, *689
1;961
2,254
2,569
2,907
3 265
3,645

067
4 ‘412
4, ‘918
5 ,388
5 882
6,400
6,944
7,511
8 100
8 711
9, 0340
9, ,987
10, ‘650
11, ‘226
l‘ 0.
12, ‘707
13, 407
14,108
14,806
15, 498
16 197
16,920

105

TRAJECTORY T3N.50 (80)

VELOCITY
(FT/SEC)
0,000
35,900
85 000
135 800
188.300
2¢3 000
299, Boo
3ss, °900
420, *400

484 000
556, ‘400
619 300
691,000
765 600
843,300
924,000
1005, *500
1089 200
1176, *s00
1262 100
1352,400
1647 100
1544 900
1647 300
1754 Soo
1866 Boo
1984 *s00
2108 300
2238 300
2374 700
2517 700
2667, 700
2824 700
2989 000
3160, ‘700
3340 000
3526 900
3721 boo
3924 ‘000
4134 *300
5355 000
4599 700
4854 *900

PATH
ANGLE
(DEG)
90,000
90,000
90 000
90 000
90_000
84 128
82,554
80, 949
79 329
77 706
76,091
7‘ 694
720914
7 363
69 L8663
68,357
66,904
65,488
64,106
62,758
61, 464
60,166
S8 922
57 717
56 548
55,418
54 325
53 155
51,751
50,171
48463
46 663
44.197
42 884
40, 933
38.951
36 4
4’905
842
752
28 192
27,998
27 337

32
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TIME

FROM
LAUNCH

(SEC)
860000
88,000
90 000
92° 000
9 ,000
96° 000
98° ,000
100° ,000
102° ,000
106" ,000
106 000
108° ,000
110° ,000
na’ ,000
114 000
116° ,000
118° ,000
120° 000
122° ,000
124° 000

BURN«OUT OF STAGE

125,400

1264000
128,000
130,000
132 ,000
134.000
136,000
1384090
1400000
142¢000
1524000
1624000
172¢000
1824000
1924000
202000
212+000
222000
2324000
2624000
252+000

TABLE 26. (CONT'D)
RANGE
FROM
LAUNCH ALTITUDE VELOCITY
(NMT) (NMI) (FT/SEC)
17e64l 176 120,700
- 19.588, 18.938  2397° 700
20 832 19 230 5686 600
22° 556 20, *050 5988° ,000
24’ ,378 20, *896 6302, °800
26’ ,303 21 711 6631 aoo
28’ 33 zz 674 6977° Jho0
30’ J478 23 608 7337 800
32 737 26 572 7716 700
35 120 25 511 8114 600
37’ ,630 ze 604 8533° ,200
60’ ,276 27, 674 8974° ,500
3,063 28,783 9440.900
46" ,001 29 934 9935 147,
¢o° ,097 3 130 10460140
se° T 12’ 376 11019 800
55.929 33,669 116i8° Js00
59° 582 3s’ ,020 12262 100
637443 36.433 12957 100
67° 529 37’ 913 13ne2’ 000
AT
T0.517 38,986  14015,400
71.807 39,447  14008,800
764104 40975 13986,900
80,396 42,487 13965 500
84,685 43,983 13944600
88 970 45 665 13924 100
93,282 460931  13903:900
974539 484382 13883.9g¢0
101804 490818 138644100
1060075 510239 138444690
127377 S8¢113  137S0.100
146,598 644610 13660.700
1694743 T0e729 13576,.,200
190817 T6e47) 13496,700
211825 81.838 13422.,200
232770 86483) 13352,725%
2534659 914450 132884300
2744495 950697  13228.95¢
295+ 285 99,571  13174.790
316+030 103¢074 131254690
336.737 1060206 130814690
106

PATH
ANGLE
(DEG)

260709
26,113
25 JO46
25 ,010
4°502
020
565
133
126
362
979
638
318
018
738
20 477
20,235
20° JO01i
19 806
190619

24
23
23
22
22
21
21
el
21

19,498

19,646
19,275
19 103
18 931
18 758
18,985
18¢4]})
18237
180062
17183
16.293
150392
1‘0‘81
13e96}
124632
11694
10748
9,794
Be834
Te868




TIME
FROM
LAUNCH
(SEcC)
2624.000
272,000
282 ,000
292° ,000
302 ,000
52’ ,000
322° 000
332’ ,000
362° ,000
3s2’ 000
362° ,000
372’ ,000
382’ 000
392 ,000
402° 000
¢12° ,000
632 000
632° 000
de ,000
452° 0000
462° 0000
412 ,000
$89 ,000
692" 000
502° ,000
512 000
522 ,000
532° ,000
536 ° ,000
536 0,000
538 ,000
540° ,000
542 ,000
S4é ,000
5#6 ooo
548° 000
550 ° 000
552 ,000
554 ° J000
556" ,000
558° ,000
560" ,000
562° ,000

TABLE 26.

RANGE
FROM
LAUNCH
(NM1)

409
358. 825
398 668

4192664
439 843
460 408
480 966
501 519
522 072
502 . 629
563 19%
583 774
604 .370
626 988
665.630
666 . 304
687 011
707 187
728,547
7&9 » 385
770 cCTé
791 222
812 230

33.305
854,452
875 0675
896 978
918 369
922 658
926 . 949
931 265
935° R-7Y
939 867
944 151
948° L4461
9s52° . 169
957 084
961 . 393
965° L1064
970° Jole
974° J313
978 601
982’ ,867

e st

(CONT 'D)
ALTITUOE VELOCITY
{NMI) (FY/SEC)
1084968 042.687
111,360 13009 o0
113 383 12980 425
118 037 12987° 100
116 323 12938 900
117 .40 12925 900
117 788 12918 178
117 969 12915 600
117 781 12918 256
1170 228 12926° 200
116 ‘301 12939° 250
115’ +008 12987° soo
113 347 12980 981
111 316 13009° 600
108 916 13043 400
106 147 13082° 000
103 ,008 13126° 506
99, W97 13175° 800
95 615 13230 Joo
91 361 13289° 000
86 738 13354 ° 100
81, 735 13623 600
76 360 13698 225
70 610 135877 800
AB‘ 13662° L 400
57 980 13751 °no
51,097 138461300
43 835 13945 000
42,337 13965°344
40 82+ 13984 900
39 296 1‘005 362
37’ . 152 14024° ,200
36 193 14044 481
34 .620 14061 200
33 031 14580 625
31 428 14093° 100
29, 807 16109 ‘800
28 179 14113° ,800
26 533 14116° ,c00
2¢ ‘a6 14109 600
23 207 14088° 400
21 529 14043 800
19, ‘846 13961 700

107

PATH
ANGLE
(DEG)
60895
5,918
4 937
30952
2. 964
1 974

O
@®
N

-, 010
voe
994
984
3 972
4 _957
5 938
=6 915
«7° L5887
.8° 853
<9 Blé
=10 767
110713
=12_,650
«13_589
=14 _499
«15 410
-16° 310
-17 401
18 08
.18 948
«-19_120
19 292
«19 463
.19 635
«19_80S
.19 978
<20 164
-20 314
=20 _483
=20, 652
-20 821
=20 990
21 ,159
=2l 328
21 500

-l
-l
.2

AR LTI

SR LSRR

corlnlid B e e vt PR
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el s
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-
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o A————

TIME
FROM
LAUNCH
(SEC)

6 0000
000

568 ,000
570’ J0C°
572 000
574° ,000
576" ,000
578° ,000
580 ° ,000
582° 000
584 ,000
586 0,000
588 ,000
590 J000
592° 000
594 ° ,000
596" ,000
598 000
600° 000
602° 000
604° ooo
606" ,000
608° 000
610 000
612 0000
614 000
616 0000
018 030
620° ,000
622 000
622 938

TABLE 26.

RANGE
FROM
LAUNCH
(NMT)
987+09g
991,268
995 341
999’267
1002.978
1006393
1009,440
1012066
1014 zse
1016.043
1017 479
1018.630
1019,859
1020313
1020 929
1021438
1021 asz
1022,219
1022.523
1022 790
10230030
1023 249
1023 45]
1023 638
1023.813
1023.977
1024129
1024 271
1024403
1024, szs
1024 .579

( CONT 'DY
ALTITUDE VELOCITY
(NMI) (FT/SEC)
13.13 1a819.100
16,4 3 13590 200
14,841 13198 700
13; ,238 12621 600
11 708 11796° ,900
10 zss 10706° 000
8,998 9406 ° 3oo
7,873 7984 Soo
6,917 6587° ,600
6 121 53¢1.6oo
s ,462 4304 900
6 916 3482 200
4 ‘57 2844.800
6 oes 2344 600
3 726 1951 ooo
3, %427 1648 *400
3 158 1412 300
z 913 1230 000
2, ‘684 1096, *000
2, ‘466 1013 ‘100
2 246 961° ,000
2 026 926 9oo
1 eoa 904°200
1 576 888 aoo
1, *343 878 soo
1.196 871 4oo
,865 865 3oo
,619 8s8 soo
J270 851.900
119 844 400
0 ooo 840° 146

108

PATH
ANGLE
{DEG)

'210673
«21,85]
22 036
22 ,233
-22 4648
22 692
«22 977
23 322
23 769
.24 286
24 .69
-25 J801
-26 J835
28 089
=29 589
.31 353
=33 _387
-39 686
38 .23
40 919
43 680
46 J 435
‘9 136
D1 750
54 0 €55
56 661
«58 9oo
61 037
63 ,093
84 955
65 L810

® o ®




TABLE
RANGE
FROM
LAUNCH
(NMT}
0.000
0,000
6,000
0,000
0.000
s 005
015
031
+ 053
082
0121
+170
230
e 304
392
696
0617
e 156
9164
1,093
1,295
1,519
1,768
2,046
2,347
e 680
3 +044
3 JH41
3 876
4 353

4 876
5.%59
6,079
6 766
7 517
8,333
9° 221
10,182
11, 222
12 . 2543
13,549
14,845
16,232

27.

TRAJECTORY T3N. S0 (85)

ALTITUDE
{NM])
0,000

«004
,024
961
11‘
185

1273

380

« 507

683

.818

1,004

211

1 439

1 639

1.961

2,254

2,569

2,907

3,265

3,645

4,047

4,472

4,918

5,388

5.832

6,400

6 JI4é

7 S11

8 100

8711

9.340

9,987

10 « 650
11, 326
12 ,0l2
12 707
13 . 407
1640 108
14 +806
15.¢98
16,177
18,840

109

VELOCITY
(FT/SEQ)
6,000
35,900
85_000
135 éoo
188° ,300
243° ,000
299 aoo
3sg’ ,900
420° ., 400
484° . 000
550 6oo
619° ,300
691’ ,000
765° ,500
843° ,300
924° ,oo¢
1005° ,500
1089 200
1174 Soo
1262° ,100
13s2° ,400
1447° ,100
1564 ° 900
1647° .300
17%6° ,500
1866° ,800
1984° 500
2108 300
2238° ,300
2374’ ,700
2517’ L7100
2667 ?oo
2824 ,700
2989 000
3160° . 100
3340 Ooo
3526 9oo
3721 soo
3924000
4134 2oo
4382’ .200
4578° ,000
4811 7oo

PATH
ANGLE
(DEG)

90,000

90,000

90,000

90000

90 000

84,128

82.554

80,949

‘79° 329

7’ 106
76’ . 091

74694

72° JJ14
7’ 363

. 69° 843

68,357
66,904
65,488
64,106
62,758
61,044
60,166
58,922
S7.717
56,548
55,418
54325
53°155
51.75)
50.17)
48 463
46,663

44,797

62 ,884
40, 933
g’ .51
36’ J941
3" . 205
32; J862
30 o152
28’ .31
26° <478
24 291

s
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SR B el i i

TIME

FROM
LAUNCH

(SEC?
86,000
88,000
90,000
92° 000
9° 2,000
9s° ,000
98° ,o00

.100° ,000

102° ,000
104 ,000
106° 00
108 000
110’ 000
112° 000
11¢° .000
116’ 000
118° ,000
120° ,000
122° ,000
126° Ooo

RANGE
FROM
LAUNEGH
(NM])
17,715
19,294
20 967
22 739
2¢° 611
26 589
.28 677
30 ,881
33’ . 206
35 655
38’ 238
-60 <959
3’ 827
¢6 849
50 135
53’ ,508
57 ,068
60 827
6é’ ,801
69’ oo7

BURN=OUT OF STAGE

125,400

126,000

- 1284000

130¢000
132+¢000
13‘0000
136000
1330000
140000

142+000 .

144.000
146000
1484000
150+000
152+000
1544000
156¢000
1664000

176¢00¢0

1860900
1964000

72,082

73,410

77,833
B2+25%52

B5.667.

914979
95.488
99.89¢
104297
1084697
113:094
117489

121.68) '

126,270
130,687
13500‘1
1394423
161299
183+12]1
2064893

. 22646272

TABLE 27. (CONT'D)
ALTITUDE VELOCITY
{NM1;j (FT/SEC)
170‘83 5065.700
18,121 $344,500
18,773 5637 600
19,463 5943° .200
20,131 - 62617900
20 837 6594 800
2} 565 6942° 900
22 o311 7308° 800
23° 080 7690° 600
23 871 8092° 600
24 686 8515° 000
25 826 8960 300
26 392 9430° 600
27 287 . 9928 500
28 213 10&57 400
29 172 11021° J000
30 167 11623 600
31 201 12270 900
32 217 12969° 700
33’ 401 13728° 300
1 Aar
34,213 14034,400
34,562  14028,400 .
35.715  1490%9.200
364852  1399g.9p0
3%e974 - 13973.5¢0
39081  139356.7¢¢
400173 139404690
410250 13924990
420311 13999.700
434358 13894,.849
440390 13880.,3¢90
450407 13866.100
460409 - 138%52,i44
474395  13838,4¢0
484367 13824,9%6
49,324 13811,7p0
Spe266 137984700
54¢752 13736.7p¢
584866 136794996
62+648 136284100
650979  13581,431
110

PATH
ANGLE
{DEG)

220486
21,457
20 8658
20’ 297
19 167
19° .280
180807
18 359
17° 736
17° .38
17 163
16° 811
16_480
16 170
15 _88]
15,612
15’ .63
15.1i33
14 922
l# 729

14,605

14,552
14,376
14200
140023
13.846
13.668
130690
13¢3)12
130133
120954
12778
124598
12.415
124235
12,054
11873
100964
1ge067

9¢124

8e¢194
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TIME
FROM
LAUNCH
{SEC)
064000
510 000
e26. ,000
236,000
246,000
256000
266000
276’ ,o00
286 ,000
296,000
306 ,000
316° ,000
326 ,000
336, ,000
546" ,000
356 ,000
366000
376000
386 000
3962000
406,000
416,000
418,000
420,000
422] ,000
424 000
426 ,000
é28° ,000
430 000
432.000
434 000
436,000
438,000
40,000
442 ,000
44s’ ooo
446" ,000
448° ,000
450° ,000
452" ,000
454° ooo
456 ,000
458.000

RANGE
FROM
LAUNCH
(Nnx)

385 3es

291 590
313 188
334, *766
356 327
arr’ 877
399 §19
&20 958
462’ L 499
464046
485,603
507 177
528 769
550 . 386
572 ,031
593° L 710
615 428
637 187
658 995
680 854
‘02 i
fo’ 161
nt’ 556

715 950
720, °348
724 7&8
729 181
733 +356
737 966
,#- J?v
781 200
755 ° L6817
760 ,033
166‘45¢
768 871
773’ ,292
1711’ ,fo8
782123
786 534
790,938
795,332

| =]
(]
b

TABLE 27. (CONT'D)
ALTTTUDE  VELOCITY
1550 1e0s500
8098 8

91.611 13533 ,300
73,873 13471 8¢0
75,765 13445487
77,289 134240300
78, 45 13408 Zoo
79,232 13397°200
79,652 133917350
79,703  13390°600
79,387 13395 c81
78,701 13404600
77,648 13419° ,231
76,227 13439.100
74,437  13486°000
72,278 134947000
69° , 7150 13529 106
66,852 13569300
63,585 13614531
59,946 13664 900
55,935  :3720,194
46,798 13845606
‘s, 802 33859 000
46,791  13872.762
43,766 13886 500
62, 725 13900.481
41,670  13914.200
40,600  13528,269
39,514 13941 900
38,414 13955.895
37 299 12068,900
36 169 13932 €04
35,026 13994500
33,864 14007 319
320590 14017° 2000
31,561  14627.906
3C1298  16033°700
9,079 14041,357
27,869 14040°100
26, 1604 14036 900
25347 14027 100
24,076 14008 000
22.795 13975.200

=15

PATH
ANGLE
(DEG)
79269
6,320
5 316
42627
&77
2.523
568
612

- 345
wl 301
2. ES?
165
111
6_057

6 998
i ,935

.8 (1.3

.9,?91
<16, 709
.ll,bzx
12,925
-12 705

-12, ‘684

13 063

=13 262

=13 421
=13 _599
-3, 777

=13 ,95¢4
.16 ,309
.1‘ 485
elé 661

16 838

15 ,013

15 189

<19 3458
.15 540
716
=15 892

-156,068

16 264

3
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TIME
FROM
LAUNCH
(SEC)
4600000
462,600
404 ,000
466° ,000
468" 000
ST 000
472° 000
676° 000
476° 000
678° L,000
480’ 000
482 ,000
454" 000
486° ,000
¢85’ 000
690° 000
492 ,000
494° 000
496’ ,000
498° 000
500° ,000
s02° 000
504° ,000
506 0000
508 2,000
510, 000
512 2,000
514 ,000
516 00060
518" ,000
520° 000
522° ,000
524 ,000
526 000

528 T oA

530.000
53,000
534,000
535,131

RANGE
FROM
LAUNCH
(NMI)
79%.711
804 067
808 389
812 662
816 863
820 96S
824°s28
928.707
832 2s2
835 Sll
838 443
861 . 024
563° 249
845° 136
866" 720
868 040
849" 138
850° , 056
850 822
851 468
852 014
8s2° . 480
852 878
8=4 0223
853,523
853,790
856 033
854 . 256
854 J#63
854 655
854 834
855 002
855 159
855 ° 306
855,443
855,571
855 689
955 . 799
855,858

TABLE 27. (CONT'D)
ALTITUDE VELOCITY
(NMI) (FT/SEC)
21e503 13922,800
20,206 13842 300
18,901 13721 200
17,598 135‘2 000
16, .302 13279 800
15, 023 12912 100
13 J71 12411.600
12]562 11754 500
11 413 10930 900
10 339 9955 100
9. . 357 8872’ ,300
8,675 7735400
7] ,698 6622 900
1, 020 5600 900
6 633 ¢702 100
5 925 3930 100
S 684 3292 300
S 097 2777 100
4 754 2355’ L, 400
4445 2010 300
4 165 1732 °500
3 908 1509 600
3 667 1329.500
3 440 1185, 400
3,222 1078° 400
3,008 1008, 2800
2,793 963 loo
2,576 932 . 400
2, 354 911 300
2, 127 896 800
1 895 886° 800
1,658 879 800
1,416 874,800
1,168 871,200
«917 367, 600
663 862,900
2406 857 263
J147 850.500
0,000 8‘6,177
<12

PATH
ANGLE
(DEG)
0]:-422
-16,601
-16,782
«16_ 967
.17 157
17 358
17 564
-17°79¢
18 038
18 317
<18°£37
«19_013
-19 460
=19 996
«20 642
=21 _418
=22 350
23456
=24 157
-26 274
«28 022
«30_006
32 226
-36 6696
-37.305
<40,06]
-42,858
«45_ 639
48 . 361
50 “994
53 .o18
-55.924
-58.203
=60 ,356
«62,383
=64 292
66,087
-E7,776
«-68_ 0686




Lo tan

[REOFERN 3

TIME
FROM
LAUNCH
(SEC)
0,000
2,000
4,000
6006
82000

10000
12+000
14000
164000
18000
20+000
22°009
2‘0000
26+000
280000
30000
32+000
34.000
36.000
38.000
404000
#2000
44000
4&0000
484990
500000
52+900
5‘0000
560000
580000
602000
©2:900
640000
66.000
68,0590
70000
;2-000

4e000
760030
78.000
804000
824000
840000

TABLE 28.

RANGE
FROM
LAUNCH
(NM])
0.000
0,000
0,000
0.000
0.000
¢ 005
*015
°031
2053
*082
121
*170
+230
*3pé
392

* 496
0617

« 756
e914
1093
10295
1519
12768
22044
2¢347
2689
3064
3e44)
24876
44353
4876
5.45¢
64079
6¢766
70517
84333
9.221
10182
11222
12¢343
13¢54%
14¢845
160232

TRAJECTORY T3N.50 (92)

QLT{!UQE
{NM])
0000

+ 006

“024

“061

ollé

0185

273

+38p

597

0653

+818
12004
10211
10439
20689
1961
20254
2¢569
2907
3.285
3+645
40047
4472
40918
5388
S+882
6400
60964
Te311
84100
BeT1}
903‘0
9.987
106650
11.326
12¢912
12797
130407
14108
140896
1€¢498
16177
164849

VELOCITY
(FY/SEC)
0,000
35,900
8% 909
135°600
1882300
243000
3580900
4204490
484,000
550.600
6}90300
691.000
T6Se95q¢
843,300
924,000
1005500
1089.200
117‘0590
1262100
1352.499
1447s109
154460960
16473906
175‘.500
18660800
193‘0500
21084300
2238,3¢¢0
237‘0700
2517.7p0
26670700
2824,700
2989.000
3160.700
33404000
35264990
3721500
39244000
41344200
4352,200
4578,090
811,700

PATH
ANGLE
{DEG)

20,000
90,000
90.000
90 000
90,000
84¢128
82.554
802949
79,329
T7e?96
76.091
Téea94
724934
71363
69,343
68,357
66.90‘
65,488
6441066
62,758
6le0és
804166
58,922
570717
56,548
550,418
544325
534155
51e73)
50.171
48,463
46,663
446,797
42.884
40,933
38,99)]
36.941
344905
32.842
300752
28,63}
264478
26.29)

s Vo




v st prae

r-\qw.»j
b e

po-

TIME

FROM
LAUNCH

(SEC)
864000
88,000
90 000
92° 000
T 000
96° ,000
98.000

100+000
102+000
104990
106¢099
108¢00p
110+000
1124000
114.090
116990
1184000
120+000
1224090
1240099

RANGE

FROM
LAUNCH

(NMI)
174716
19,296
20 978
22 766
24" . 656
26° . 656
28.769
300999
33¢35
35832
380447
4le20S
640111
6Te174
500506
534926
574537
610359
65.382
6965

BURN=OUT oF STAGE

125,400

126,000
128 000
i3o0° ,000
132° ,000
134° 000
136° ,000
138° 000
140’ ,000
142° ,000
144 .000
166,000
148,000
150,000
152,000
154 000
156 ,000
158° ,000
160 .000
162° 2,000
164 ,000

72,771

74,118
78 606
83 Y.L)
87° ,569
92° L0484
96° 516
100° . 965
105° L450
109° .913
114 374
118,832
123,287
127,741
132,192
136,642
141,089
145° ,535
149° ,979
154° J421
158° ,862

TABLE 28.

( CONT 'D)
ALTITuDE VELOCITY
(NMI) (FT/SEC)
170478 5053,200
18,087 5302,500
18.659 5564 ,600
19 208 5867° 800
19 758 6190° J1oo
zo 319 6526 700
200892 6878,300
21477 7246.100
229083 1632900
220694 80364990
230324 8452.7¢¢
23979 89104990
240639 9384.000
250309 9884,8¢¢
260006 10416,499
260724  10982,6p9
27464 11587,.,7¢¢
284229 122374499
29+02] 12938,4¢¢
290843 13699090
AT
300436 14006,400
300690  14000,300
31,525 13980 ,200
32’ 365  139061° 800
33’ o150  13944° JJo0
33° 940  13929° ,100
34 T4 13914° ,200
3s’ AT¢  13900° ,300
36° 218 13887° ,oo00
36,947  13874° ,500
37° 0662  13862° .500
38,361 13851’ L100
39,045  13840.200
39,714 13829 . 700
40,369 13819,600
41,008 13809,900
41,633 138900 ,500
42’ 243 13791 4oo
42 837 137182° ,600
43,‘17 13774 100
43,982 13765° L9464
114

PATH
ANGLE
(DEG)

22,070
19,809
17 637
16° 424
15° 825
1s° 306
16, o816
14647
140317
130692
132)8
12+88¢
12¢917
120199
11903
116627
11372
11137
10921
100724




TR AT +

ot ot

;

3
e
4
g

urg N ANy SN AWy G I

M

*

TIME
FROM
LAUNCH
(SEC)
000
1887008
170,000
172 000
174° L0008
176° 000
178 ,000
18¢° 2,000
1ez.noo
186 000
186° ,000
188° ,000
190° 000
192° ,000
202.009

212:009
222+900
2324000
242+0900
252<000
262000
2724000
2824000
292+000
29‘0000
296+009
298.000
300000
302000
3042000
306¢000
308¢900
3100000
312+000
31ée000
316000
318¢909
320+000
3224000
3244000
326,000
328,000
330,000

RANGE
FROM
LAUNCH
(NMT)
143,301
127 « 739
172 176
176 .611
181‘044
185,477
‘89 908
19¢ 0338
198° L1767
203 194
297" 621
222 047
216 471
220 895
243¢001
2654089
237164
309.232
3310295
353359
3754439
3974510
4194546
441722
6664145
450574
4554002
459,43)
‘630861
468,292
472.728
‘77.159
4814593
‘8@0029
4900467
494¢945
499345
Sp3¢786
5084229
5120673
517,118
521,565
526,013

TABLE 28.

(CONT 'D)
ALTITHDE VELOCITY
{NM]} (FT/SEC)
3 13758.,000
23 8 13750,319%
45,588 13742 900
46,094 13735 Ji2
46,565  13728'740
47,061 13721 981
o1 ,522 13715’ 500
&7 968 13709° ,206
48 400 13703° 100
48 816 i3697° .31
9’ 218 13691 600
6’ ,605 13686° ,156
49 977 13680° 200
56 338 13675° 881
51,898 13654, 000
53¢09¢  13637.256
539;8 136250799
540374  13619.250
S4+458 136184000
S6¢17¢ 136214856
53520 13630.8¢0
520497 13644,969
©10103 13664.100
490340  13688,369
48,963 13693,8¢¢
48053] 13699%.444
48¢106  13705.300
47,662 13711,3)9
474206 13717.5¢0
464735 13723.912
460248  13730.5¢0
45747 13737.3¢90
650232  13744.290
440701 13751.337
440156 13758,6¢¢
43595 137664006
439020 1377345p¢
42-430 13781.187
410825 13788,9
410205 3796483
40,571 3804,700
39,922 13812 769
39,257 13820, 700
115

PATH
ANGLE
(DEG)

-1
8165
6,512
-] 326
6 l¢0
5 « 954
5 768
S_581
394
207
020
4 833
4 0646
458

~0519

25178

1+635

ob9l

Te254
*16199
=20142
=3.084
*4.025
*4¢962
'50150
50337
*5e523
'50710
*5,897
LI 083
“64269
*6e455
ul-TX-19
=5,827
=7e012
‘70198
*7.383
*7¢568
*Te753
“7+938
«8,122
-8,306
.8.690
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TABLE 28. (CONT'D)

bk Ged  eed eg AN

TIME RANGE
FROM FROM PATH
LAUNCH LAUNCH ALTITyDE VELOCITY ANGLE
(SEC) (NMT) (NMI) (FT/SEC) (DEG)
3320000 g ° 62 s78 1 828,812 “8¢674
4,000 34 3 37. 85 13836 ,600 -8,857
336,000 539 365 37,176 13844 ,606 «9,06]
338000 5437817 36,452 13852100 -9,226
360,000 548,271 35714 13859750 9,407
EF 7 3422000 5527726 34,961  13866° 600 <9,990
AP 344°000 557°182 34,193  13873° 675 «9,773
1 346000 561638 33411  13879° 1400 -9 955
EE 7 3482000 566096 32)614 13885° 500 ~10.137
i 350,000  570°5s2 31,802 138890500 10’320
, 352000 575,010 30,976 13893’ 781 -10,502
E .. 356000 579 466 30,135 13895100 <10 684
13 356,000 583,92} 29,279  13896.567 -10,866
g 358000 588,372 28,411  13893° ,600 -11,0649
43 360,000 592_ 822 27.527 138389° ,000 .11 231
1 gg 362000 597268 267630 13880 1900 11,413
1 S 3¢4°000 501710 25719  13868° ,400 .11 596
: 3662000 5067145 24795 13850100 110779
E .. 368000 610°57) 23858 113823° 1900 2110962
il 370:000 6142986 224909 13787500  -1z%1e6
1 372+000 619+384 210949  13737.649 =12+33}
i- ~ 374090 623763 28-978 13678o000 *12¢518
4+ Ef 3764000 628¢114 *999  13579.29¢ ~12+707
E o 378¢9g0 632439 190012  13457.7¢9 =12.498
: 38¢:000 6364698 180922  132%6.2p¢ *13.092
e F 3824¢co0 640995 170031  130p%2.4¢90 “13.292
3E 384.000 6454032 16¢044  128(3.200 =134497
3864090 649.055 150066 12648.499 =13.7)2
~ 388.00¢ 6520949 1401064 12005.400 13,937
it 390¢000 6564684 130165  11485.000 “160177
| 392e500 6604228 120258 106234400 “14.436
394900 66355 11039] 100864500 “14e729
T 964000 666462) 10573 92704890 *15+034
2 398,000 669,419 9.819  8395.600 15,388
b 400000 671.932 9+108 T498,390 =15.792
402¢000 6744159 84467 6616,4¢0 =16,255
! I 404¢000 67641 9 T.887 5789,9¢90 =16479}
13 406,000 677, eo Te364 $033,200 17,413
H 4084000 679274 64894 4355.4(0 =184135
i3 I 410000 680¢535 6e67¢ 3757.000 =18497%
I 5 4120000 6810617 60088 32‘00800 '190951
'3 4140000 682545 SeT4 2801300 =21079
3 1 416+000 6830342 50423 24294200 =220376
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TABLE 28. (CONT'D)

Sy aumy e My Nuy G

okt 3 LR
s o e gz § ity ere N

TIME RANGE
FROM FROM PATH
LAUNCH LAUNCH ALTITUDE VELOCITY ANGLE
(SEC) (NMT) (NMI) (FT/SEC) (DEG)
¢1g.000 684029 S5¢130 2115,300 =23,45g
420,900 684,618 4,858 1850,600 -25,538
422,000 685 130 4,603 1633 230 27.625
624" ,000 685" 575 4 362 1451.800 «29 519
626° 000 685° JJ64 ‘ 132 1301 800 .31.817 3
628° ,000 686, 305 a. +909 1178° 400 «34 302
430° 000 686" 607 3 693 1082.¢oo «36 950
!: 432 000 686 L8177 3 480 1017 _600 -39 701
434,000 687,123 3,265 973,500 ~42,486
- 436" ,000 687, . 350 3,066 943 _300 <45 .253
438,000 687,561 2,823 922 100 <47, ,961
. €40 ,000 687" 157 2 595 so7’ ,300 50" o84
462’ ,000 687 9&0 2° 362 896 800 53 103
- 444.000 688,112 2,123 889300 55,505
446° ,000 688’ 272 1, 879 883 900 «57,786
448, 0000 688, 422 1 « 631 879.800 «59 942
450 000 688" 562 1,378 876 _500 =61 975
452° ,000 688" 693 1,122 873,800 «63, 888
454,000 688, 815 «862 870,800 .65 685
. 456 ,000 688, . 929 600 866 400 67, G372
458" ,000 689 ,035 336 860 7oo -68° J957
- 460" ,000 689" ,133 071 8%3 700 70 446
460 533 689 157 0.000 8si, +567 -70 828
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TABLE 29.
l e TELE 9. TRAJECTORY T3N.50 (95)
FROM FROM
LAUNCH LAUNCH
I hunct hunc ALTITUOE VELOCITY NGLE
ssec) gnw ) (NRI) (FT/SEC) 0e:
g.000 o.ooo 00000 0,000 s
i I 2000 o.ooo <004 35.900 S0e a0
£ 62000 0°000 1061 2.3 51,000
i HHH o,oao ,061 135'a°° 90°000
_ 10t 000 ,000 J1é 188'3oo 29" 005
¥ 12" 00 ,005 185 243"00 84" 129
1k oos . 000 84°
- 14,000 +031 13a0 B, 220
1N e 000 : «380 3580900 L300
1w 184900 4 507 azges 73. 425
2 20°000 002 1653 ‘8"°o° 7.5
| 22,000 .igl *818 sso.eoo TeeTae
| gi 24000 0 1e00¢ 619 303 Tera94
| torios .33‘ 1-211 765.200 724914
| Zeuono .‘92 143 343'300 71-363
gi 30000 06 6 10961 92‘.'00 44p0s
| | 4000 -717 20254 loos'goo 26,504
13 364000 "ore 20565  1089.200 65+a08
| ii 38.000 ™ a; 2507 117"500 654488
1 38:000 l ggs 2% 1262-100 660106
E 22'000 1619 2.6‘3 1352.433 gf°:58
B FOT be r02 156
| T B S
| 46+000 Z.g‘; 4.918  1667.300 27722
i 48000 2434 5,388  1754.5 o6 oes
ir 2o 2,680 54862 18662800 S5.e18
.' i} ‘.0 0‘0 0418
| ot S S 1
£ 58¢000 4' s6 g3, 2238:300 T
FE oL 60°000 4:372 8309 237‘.780 011
f 69+000 48 8.711 25174700 o1l
iN 28.000 6o966 9.987 2824:733 :2.?83
; 000 o.16% 10650 2989.000 .
1. Toughs . 1 11326 31607 001933
i 79+000 9-333 12+012 3340 00 NN
il 722000 221 12707 35 ge90¢ 3 o)
104182 : ARSI
: 764000 e 2 o
. 1o e 21500 3449
: X 784060 12+34 98 1 IS Lotz
I 80,000 13’5 g 144806 4124,2 : oAt
| 20:000 14._4 15,498 4352'20° 20632
’ ge ¢ 8545 160177 +£00 20ea3l
| 000 160232 16-éto 2378'900 ypptis
117090 244291

1
-
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TIME

FROM
LAUNCH

(SEC)
860000
88,000
S0 ,000
92° ,000
9‘ ,000
96°000
98000
100, 000
102° ,000
10‘ ,000
106 000
108° ,000
110 000
1120000

114¢000
1169000
118+9000
125000
122<000
126000

RANGE

FROM
LAUNCH

(NMT)
17719
19,296
20 978
22,763
24 653
26.651
28,764
30,999
33,360
35 ,853
38‘683
41 _256
44 181
47.266
50620
Séep67
STeT06
61551
650617
694920

BURN=-QUT OF STAGE

125.400

126.000
128,000
130,000
132,000
136 000
136,000
138,000
140,000
162 000
164" ,000
146 000
148" ,000
150" 000
152° 000
156" ,000
156 ¢ 000
158,000
160,000
162,000
164,000

73,068

744627
78,949
83,462
87,966
92,462
96,950

101,43}

105,906

110,375
114° ,837

119 295

123747

128 194

132,637

137,076

161,510

145,960

150,366

154 . 788

159,207

ALTITUDE
(NMI)
17e478
18,087
18 659
19 186
19 661
20,080
20,458
20,816
21,167
21 520
21 870
22 242
22 596
22.962
23329
230696
260067
24e4642
264822
25207

AT

25.480

25,596
25,971
26,330
26,674
27,002
27,315
27,613
27,895
26,162
28 414
28,650
28 872
29, 077
29.268
29,444
29,604
29,749
29,879
29,993
30,093

119

(i o 5 R T RO T RS AT e

LE 29. (CONT'D)

VELOCITY
(FT/SEC)
0g3,200
2332 500
5559 800
5825° , 700
6101 400
6605 300
6748 600
1120° ,000
7511 300
7921.300
8353.900
8805 400
9282 400
9786 500
10321000
15889+5q0
114966400
12147.200
12848,400
136084400

13914,800

13905,200
13872,400
13R42,200
13814 300
13788 300
13764 100
13741.500
13720 #00
13700 500
13681 800
13664 200
13647 ¢00
13631 600
130‘6 's00
13602 100
13588 400
13575 300
13562 800
13550 700
135390200

15°

12
10

9

TR TRt SEITTREIRRY

PATH
ANGLE
(pLG)

220070

19,809

17 G213

187
B4s
810
414

8_661

8
7
7
7
6,

. 208
182
552
188
829

6 503
60‘)8
5914
565)]
S5¢409
50187
4985

4,854

4,798
4,613
4,427
4,240
4,052
3,866
3,675

3
3
3
2
2
2

2
1

4B6
296
106
915
124
533
2 341
148
956

1,763
1.570
1,376
1,182
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TIME
FROM
LAUNCH
(SEC?
1660000
168,000
170 ,000
172° ,000
1767 000
176° 000
178° L000
180° ,000
182° ,000
184" 000
186 000
188 000
190° ,000
192° 000
194 ,000
196° ,000
198° ,000
200° 000
202° ,000
204" ,000
206° ,000
208° ,000
210° ,000
212’ 000
214 ,000
z16' 000
218 ,000
220° ,000
222° 000
224" ,000
226° ,000
228’ ,000
230 ,000
232’ .000
234 000
236 000
238, <000
240 ,000
242,000
244 _000
’46 2000
248 ,000
250" ,000

TR g s pempepi— e on

RANGE
FROM
LAUNCH
(NMT)
1634622
168,034
172 4¢3
176 48
181 250
185" ,649
190° L0645
194° 433
198 eza
203 215
207 599
211 9eo
216 3s8
220 733
eS 105
229° LATe
233 840
238° 202
2¢2° . 561
246° N7
2s1° , 269
255° 618
259° ,962
264 ,302
268" .638
272° ,969
21’ . 296
281 6 7
285 932
290 24:
294 543
298° .837
303 124
307401
i 669
315 9?5
320 169
324 399
328" ,613
332’ ,808
336" J983
31 ,135
345’ . 260

TABLE 29. (oM

ALTITUDE
(NM])
304177
30,266
30,300
30 339
30, ‘363
30 372
30 365
30’ J3463
30 306
30 256
30 187
30,105
30 ,008
2° 895
29 167
29° . 625
29’ 467
29 294
29 105
28° ,902
28 684
28’ L 451
28’ ,202
27’ ,939
27 . 660
27’ 2367
27! . 059
26° 135
26 397
26" L0644
25 676
25 293
24 896
26+ 486
24,058
23,617
23,162
22,694
22,211
21,715
212206
20,684
200149

120

VELOCITY

(FY/SEQ)
13528.000
13517,300
13506 _900
13496 _900
13&87 100
13477° ,600
13468° J400
13459 3oo
1345¢° 400
13441° . 100
13433° ,000
13424 aoo
13615 900
13407.400
13398 800
13390 100
13381 300
13372° 400
13363° ,200
13353° aoo
13344° ooo
13333° 8690
13323:100
13311 900
13299 900
13287 100
13273° L400
13258° L8000
13242° .00
13225° ,ooo
13205 Boo
13184 7oo
13161 Zoo
13135 ,000
13105 Soo
1307?.300
13034 700
12992° 000
12943 ,300
12887 T00
12823 900
12750 50@
1266%° ,800

PATH
ANGLE
(OEG)

*Y88

o793
598
403
208
L013
-.133
- 379
=275

-, 968
-1,165
-1.362
-1,560

-1,757
-2.153
2,351

<2,549
-2.768

-2.947

3 166

3°346
~3%54s
«3,745
-3945
-4 166
-4 347
1548

150
953
155
.5 1359
«5.563
5,767
5,973
6,179
6,387
-6,596

=b &06
-7.018

.7.23]
<T.447
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TIME
FROM
LAUNCH
(SEC)
22,000
234 000
256" ,000
258’ ,000
260° ,000
262 ,000
264 ,000
266" 000
268 000
270’ ,000
2712° ,000
274° 000
276’ ,000
2718’ ,000
280° ,000
282’ 000
284~ L0060
286 000
288 ,000
290 ,000
292 000
294" .000
2960000
2984000
300+000

302'000
304,000

306,000
308 ,000
310 ,000
312" ,000
314 ,000
316,000
318,000
320,000
322° ,000
324 000
326 ,000
328’ ,000
330 .0090
332,000
336,000
336,500

RANGE
FROM
LAUNCH
{NMT)

903
h
357 #28

36i’ o397
365° 312
369 162
are’ ,939
376’ . 632
380 .230
333 721
3s7’ 092
390 ,331
393’ . 425
396° . 361
399° 129
401 717
bob 121
406,337
408 367
410,216
411,891
413 <402
416.758
415.97)
4170052
418e014
418868
419,626
420,296
¢20 888
421 412
421,876
422,289
422,656
422 984
423 .278
423 5&3
623.786
424 011
424 219
424 414
424,595
424,765

TABLE 29.

o e

(CONT 'D)
ALTITUDE VELOCITY
(NMI) (FY/SEC)
190603 124674900
19,806 12484200
18 ‘79 12323 000
17’ 02  12170° J400
170317 11992° 900
16° 725 11786° ,200
16.129 11549° ,600
15,529 112719° ,900
14 928  1097¢° ,300
14 328  10630° JJ00
13° J131  10247° 800
13,141 9325 900
12,559 9364° 2900
11 99o 8865° 1500
13 435 8333200
10,898 7776 100
10, ,381 7204 ° ,900
9,886  6632° ,200
9,413 6069° ,300
8,964 5525° 2900
8,538 sgnr 700
8,135 4520000
T«753 4053 700
74393 3643.%9p0
Teg52 3263.000
60729 2919899
60422 2610,900
6.131 2332,900
5,856 2085 200
5 589 1866 900
S 335 1680.100
s, 2090 1519 700
4.852 1380 9oo
4,621 1262 Boo
4,395 1162500
4,172 1081 600
3,951 1024400
3,728 984100
3 501 955 soo
3 271 935° ,160
3,036 920,400
2,796 909" ,600
2,551 901 600
121

iR

PATH
ANGLE
(DEG)

hady £
7,882
8 ,111
8 360
.8 573
.8 513
-9 059
-9 0313
.9 o217
9 L8593
10 162
10 466
«310_ 770
<11 115
=11 6487
=11_889
IZ 328
-12 ,508
-13 337
.13 a2
-14 270
.15 0290
-l6 092
=16,987
.17.984
*19¢997
=204336
21,713
-l3 242
.26 934
26 724
.28 822
-31,017
33,369
35 LU63
38 475
.#1 158
43.857
-46°529
«49,139
=51 664
=54 089
«~56 403
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TIME
FROM
LAUNCH
(SEC)
3344000
360,000
342 ,000
344° ,000
366.000
348 ooo
3s50° ,000
3s2° 200
354° ,000
355 407

RANGE
FROM
LAUNCH
(NVT)
42 0924
072

425 211
425° 340
425’ J 461
425’ 574
425’ 679
425° 176
425’ 867

. 425,926

TABLE 29. (COKT'D)

ALTITUDE VELOCITY
(NMI) (FT/SEC)H
2.301 895,500
2,048 890,850
1,790 886 800

1 529 883° ,400

1 265 880’ 300
999 877° ,300

731 874’ ,000

461 869° J100

190 se2’ ,600
04000 857,170

122

PATH
ANGLE
{DEG)

*58¢601
«60,682
=82 , 0646
-64° . 495
66 .234
67 866
69 397
70 L8833
72 18]
-73 081
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TIME
FROM
LAUNCH
(SEC)
0,000
2,000
4,000
6,000
8,000
10,000
12,000
14 060
16° ,000
18 000
20 . 000
22° ,000
26 ,000
26" ,000
28° ,000
30’ ,000
3z’ ,000
34 ,000
36.000
38,000
40,000
42,000
44,000
46" L000
48° ,000
50" ,000
sz.ooo
54,000
56,000
58,000
60,000
62,000
64 L0006
66" ,000
68° L000
7o,ooo
72,000
74" ,000
76° ,000
78" L0090
so,ooo
82,000
84,000

TABLE 30.

RANGE
FROM
LAUNCH
(NMT3
0,000
0,000
0,000
0,000
0,000
~005
015
,031
1053
.082
121
170
.230
1304
°392

TRAJECTORY T3N.SO (100)

ALTITUDE
(NMI}
0,000

0006

024

061

.116

0185

273

. 380

507

653

818
i 00¢
1 211
i, 439
l.689
1,961
2 254
2 869
2.907
3,265
3,645
4,067
4,472
4 918
5 ,388
S 882
6.600
6,944
7,511
8,100
8,711
9,340
9 987
10, 650
11 326
12,012
12, 707
13 407
14 108
14 806
15, 498
16 177
16,860

123

VELOCITY
{FT/SEC)
0,000
35,900
85 000
135, 800
188 *300
243 000
299, 800
358 900
b20 400
486° ,000
550 600
619° ,300
691 ooo
765 600
843.300
924 _000
1065600
1089,200
1174,500
1262,100
1352,400
1447 100
1544 900
1657 300
1754500
1866 800
1984, 500
2108, *300
2238 300
2374 709
2517 700
2667 700
2824 700
2989 000
3160 700
3340 000
3526, 900
3721 500
3924° 000
4136 200
4352 200
4578° ,000
4811 7oo

PATH
ANGLE
(DEG)

90,000

90,000

90,000

90,000

90,000

84,128

82,554

80_949

79 329

77°706

76,091

747694

72 914
71363

69°863

68357

66,904

65,488

64,106

62,758

61,444

60,166

58.922

57.717

56,548

55.418

54,325

53,155

51,751

50,171

48,463

46,663

44197

42 884

0.933

38 951

36 94]

34905

32842

30,752

28631

26,478

24,291
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TIME

FROM
LAUNCH

{SEC)
864000
88,000
90 0000
92 000
9" ,000
96° ,000
98’ 000
100 ,000
102 2002
106" 000
106 ,000
108 000
110 000
112 000
114 ,000
116° ,000
118 ,000
120° ,000
122 ,000
124 000

RANGE

FROM
LAUNCH

{NM1)
17715
19,296
2,978
-€, 763
26 « 653
26 . 650
28 756
30 973
33 JJ12
35 . 182
38 <391
Ql o 145
. 2051
61’ 119
SO .56
53° 887
57 ¢ 509
61 . 338
65" ,386
69 671

BURN=OUT OF STAGE

125,400

126,000
128,000
130,000
132° ,000
134000
136" ,000
138° 000
140, ,000
162,000
144,000
146 ,000
148 000
150 ,000
152° .000
154, 0000
lse,ooo
158,000
160+000
162+000
154¢000

12,805

T74.157
78,650
83,123
87 575
92° ,008
96 421
100 815
105,190
109 546
113 882
118 199
122 . 496
126 773
131 030
135 266
139 481
1&3.673
18474843
151+988
1560109

TABLE 30.

(CONT'D)
ALTITUDE VELOCITY
(NMI) 'FT/SEC)
17¢478 5053,200
18,087 5302,500
18,659 5559 ,800
19 186 5825° ,700
19,661 6101400
20,016 6388 zoo
20 425 6688°300
20,700 7009° JJ00
20 915 7387° ,500
21,095 7798700
21 260 8232.700
21 415 8688 600
21,555 9170400
21 710 9676700
21, 834 10212° ,800
21,959 10781° 1900
22. ,071 11388° L400
22,172 12037° ,200
22 262  12734° ,900
223640 13488° ,900
AT
22,389  13789,700
224407  13771,800
22,459 13708,200
22,496 13646 100
zz 518 13585°200
22,524 13525300
22 515 13465 100
22,491 13407° Jann
22 452 13348 9nu
22,398 13290 467
22,329 13231704
22,244 13172 Loo
22,145  13112.700
22,930 13051 eoo
21,901  1298$ 8p0
21,756  12926.200
21,597  12860.600
214423  12793.300
21233 12723.2¢0
219030 126504390
20°811  125T4elp0
124

PATH
ANGLE
(DEG)

22,070

19,809

17,513

15,187

12°844

10°s0¢
8172
s 974

4 566

3,802

3°39¢

3 006

2'u822

2°50)

2,18}

1,892

1,625

1°378

1.15]

945

...O.

4 @

o811

o154
D64
372
179

- 212

v, 409

-, 609
-1809
«1,012
el 216
-l 621
-l 628
01.336
2,067
2,259
«2e473
=2.689
“20906
“3e126




3
E

%
;

a—y

—

TIME

FROM
LAUNCH

(SEC)
1660000
168,000
170 000
172 ,000
174° 000
176 ,000
178° ,000
180° ,000
182 0000
184 ,000
186 ,000
188 ,000
1907 2,000
192 ,000
194° 000
196 000
l98,000
200,000
202,000
204 _000
206,000
208,000
210,000
212,000
214,000
’16 000
218° ,000
.20 000
222,000
224,000
226,000
228,099
230,000
232 000
236" ,000
236° ,000
238° ,000
260° ,000
242 000
264 ,000
246° 000
248 ,000
250,000

RANGE
FROM
LAUNCH
(NM])
1604203
164, 271
168_309
172° ,316
176° ,291
180" ,231
184" ,133
187° <996
191 915
195 587
199 309
202 976
206" ,582
210 124
213 596
216° .992
zzo 307
223,535
226,668
z29. L 701
232° ,625
235" L4364
238 122
240 ,682
243 109
245" L400
267 551
249" ,562
251 ‘33
253 167
254,767
256,236
257,581
258 eoe
259° 919
260 929
261 939
2¢2’ ,661
263" .399
264.061
264 652
265,181
265,653

TARLE 3G. (CONT'D)
ALTITUDE VELOCITY
(NMI) (FT/SEC)
20.578 124940100
20,331 12409,800
20,069 12320 600
19 794 12226° ,000
19 504 12125 Zoo
19 200 12017 J 400
18 ,884 11901 700
18 556 117717° 4300
18, 211 11642 900
17,856 11697’600
17,489 11339 700
17 110 11166° ,000
16 o721 10979 ,600
16 322 10777 300
15 Ilé 10558 800
15 487 10323° 000
15.073 10068 900
164,643 9795 +800
14,207  9501.900
13,766 9186400
13,326 8849400
12,884 8491500
12,642 8114.300
12,003 7719.900
11,568 7311 400
11,139 6892 500
10 717 6467° 700
10 304 6042 600
9,900  s622° L400
9,507 5210.300
9,124 4810400
8,754 4424100
8,395 4054 100
8,068 3704 ,100
7,714 3376.900
7,391 30737300
7,080 2793400
6,780 2534°200
6,490 2296200
6,210 2079100
5,941 1881 "800
5,680 1707.900
5,427 1556 800
125

PATH
ANGLE
{DEG)

*348

3:3%3
-3 796
029
4 262
697
736
u4 979
-5 225
-5 JAT7
-5 733
-S 994
-6.262
-6, 537
6,819
-7,110
«7,410
7,721
«8,064
-3 381
8,734
.9 104
-9’ 494
-9 ,907
.lO o367
10 JBl6
ell 318
=ll 8‘9
12 O, #43
-13 074
.13.760
<14,507
-15_321
16 .212
17.188
«1l8 .57
l9 428
w20 711
.22 116
«23 655
<25° . 336
.27 166
-29.167

-
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TABLE 30. (CONT'D)

TIME RAN
LAFROM FaSS

UNCH AUN e

o L‘Png? ALtiLg?E VELOCITY ANGLE
262 o) 2entn) : ; (FT/SEC) (DLG)
254,000 266,455 ?'920 13030800 -31°2’5
256_000 266,794 $.70¢ 127" e 00 T
236" 000 ey oo IS 1207 600 35,945
260000 267,374 42244 1122300 38"s8
262000 267" L 624 4°015 1058 4 030 ea3
2s" 00 ZeTeens 4,018 1009°700 -43%682
Zeeta00 - 3,550 976 100 <46 300
268000 268°267 30312 352,000 =aer2
2702000 2684453 3:070 33: :oo -5, “ora
272«000 2684626 2:5z 9C 700 -53.778
2744000 2684788 Se5Ty Oenant Tea.0%2
76,000 $68.939 2°31% 9044300 580276
278000 269,080 2'058 893700 “ea"ao0
280,000 269,212 1.796 885°e00 -eze328
282000 269335 1,531 285 900 -84, 182
284° 000 269° 450 1 264 852 900 -85, 29
286°000 269557 °994 a82.500 61, 571
288°0900 269,657 ‘723 g;g 300 69"
290000 269749 *451 871°000 “ o1
292000 269,835 ‘178 000 "33 Al
20700t 269,835 )’ 864400 -73.184

. ,000 859 256 -73)976

126




mem  emem  mem Sy

-

N

-

TIME
FROM
LAUNCH
(SEC)
0,000
2,000
4,000
6,000
8,000
10,000
12,000
14 000
16" ,000
18° ,000
20° ,000
22° ,000
24" 000
26" ,000
28 10
30° ,000
32° ,000
34, ,000
36.000
38,000
40,000
42_000
‘e ,000
46.000
8’ ,000
50,000
52,000
56,000
56,000
58,000
60,000
£2,000
64,000
66 022
68" ,000
70° ,000
72" ,000
74° ,000
76° L000
780000
80000
824000
86.000

TABLE 31.

R

LA
(
0
0

o.
0.
o.

l,
1,

1
1,
2
2,
2

3.
3.
3,
‘4,

'Y

S5,
6.

6
7
8.
9’

10,

1!

12,

13
14
16

T Ame g TR VCTPRTANTTERI L X T T, ey A AR W e S

ANGE
FROM
UNCH
NMI)
0000
«000
000
000
06C
005
015
031
083
082
‘121
,170
230
304
392
‘96
617
756
.914
093
295
519
768
044
347
.680
046
44
876
3583
876
450
079
. 166
517
. 333
.22l
182
.222
343
0549
*845
0232

TRAJECTORY T3N.S50 (105)

ALTITUOE
(NMI)
04000

0004
,026
061
114

‘S

¢t

027:
,380
507
653
°818
1,004
1,211
1,639
1, 68¢%
1_961
2. 254
2,509
2,907
3 265
3 645
4 0‘7
4 ‘72
4, 918
5 .88
5.882
6,400
6,244
7.511
8,100
8,711
9,340
9,987
10,650
11,326
12,912
12 707
13, ‘407
14, ,108
149806
15498
160177
16840

127

VELOCITY
(FT/SEC)
0,000
55,900
85,000
135, Boo
188° ,300
243° 000
299, *800
358, 900
420.400
86 300
550 ,000
619 300
691 000
765° 600
843.300
926 0“0
1005 ‘656
1089° 200
1174 500
1262 lo00
1352 400
1447 100
lSQb 900
1647° ,300
1754 Soo
256’ 800
198¢ Soo
2108 300
2238 300
2374, 1oo
2517 700
2667, 7oo
2826 700
2989° ,000
3160 700
3340°600

L]

3526.900
3721 500
3924’ ,000
4134.200
4352290
45754000
4811700

PR DN e o B T AN TRN N

PATH
ANGLE
(OLG)
90,000
90,000
9C 000
90,000
$0,200
84,128
82,954
80,949
79° ., 329
77°% 106
76_091
T4 494
72 914
n' 363
69° 843
68 357
66'90¢
65, 488
64 _106
62,758
61,444
60,169
58 a2
57.717
56,548
55.418
56,325
53,195
51,751
0,171
48 463
46,663
46 197
62 &84
40 933
38’ , 951
36" J7¢1
36.905
32.862
304752
28¢03}
26478
2‘.(91

P e o ST
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Wmmmmmmwmwwwwmwmwm¢'-van.y.fg.%-Jh%ﬁ
Wa v e e e .. -
[ S

TIME

FROM
LAUNCH

(SEC)
864000
88,000
90 ,000
02° 000
9" 000
96° . 000
98’ 000
1e0° ,000
102 ,ooo
104.000
106,000
108 0090
110,000
112 000
114" ,o000
116° ,000
118° L0092
i2o’ J000
122 000
1264090

RANGE

FROM
LAUNCH

{NMT)
1]07!5
19,298
20,978
22 763
24 653
26° ,650
28’ . 156
30 973
33 ,30S
35 755
38.330
4l 0641
63,904
45,927
50 219
53° ,603
57 181
60 960
64957
69,186

BURN=OUT OF STAGE

1254400

126,000
128 300
130" 000
132° 000
134° ,000
136 ,000
138.ooo
40 000
142,000
144,000
146 000
148 000
1590 L000
152" 000
156" 000
156" ,000
158 Jd00
lbo L, 000
i62° ,009
léé 000

T2.276

73,608
78,015
82,372
86 _675
90 921
95" L106
99’ ,220
103 264
107 229
111,110
114,901
118,596
122,189
125,671
129 038
132 283
3‘ 400
138 . 381
141 2?)
163.915

TABLE 31. (CONT'D)
ALTITUOE VELOCITY
(NM]) (FT/SEC)
179‘78 5053,200
15,087 §302,590
18,659 5559 ,809
19 186 5625700
19° ,661 6101 400
20° ,076 6388° ,200
20,425 6688°300
20" ,700 7004 300
20.896 7340,100
21,007 7698 300
21,032 8096 400
20,987 8543 300
20,898 9026,500
20,783 9536 ° ,400
20" ,642  10074° 800
20 473 1ne4s.7oo
20 299 11250500
20,078 11895 000
19 838 12583 6oo
19:566 133225600
1 ArY

19358 13608,000
19,266  13569,600
18,951 13423 500
18,625  13266.900
18,288 13095 600
17,939 12917 600
17,581  12722° ,400
17,212 12511 boo
16,834 12282 eoo
16,447  12037° ,400
16,052  11774.300
15,650 11492,700
15,241 11191 600
14,828 10870 700
14 409  jo52% 800
13,988 10169 000
13,564 97897300
13,140 9390° J100
1? 716 8971 2ao
12 294 8535° 2300
11.876 8085.500

-y

v
Pt

PATH
ANOLE
{DEG)
22,975
19 L8809
17,513
15° 187
T3 844
10 .52
8 172
S 8R4
3_.65%
1,912
288
-l 463
el . 787
-2 329
-’ 647
-2 803
~3 068
=3 327
-J 956
3 166

...‘...O.
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! TABLE 31. (CONT'D)
' [T RANGE :
CROM FROM PATH
[ LAUR TN LAUNCH  ALTITUDE  vELL TTY ANGLE
{ (SEC) (NMT) (NMI) (FT/3ECH (DEG) E
1660000 1‘69659 110‘62 76254590 Q.412 ]
{' 168,000 148,85] 11,055  7160,500 -9,661
170_000 151 089 10,655 6694 800 .10 365
172°000 153 174 10,266 6236 *700 .10 68
- 1747000 155105 9,882  5745°200 110434
{ 176000 156898 9509 5349700 S12 %0
178,000 158,545 9,167 49301790 —i2s 120
180,000 160058 8.79¢ 4530 .00 <13 350
r 182°000 161 441 B,453 41457300 2147269
: 1842000 162,701 8,122  3790°400 -15.123
186° Jooo 163 8¢6 7’ ,802 3456° ,ooo -156_081
“ 188 000 1664885 7 492 3146°900 -177130
! 190,000 165,825 7,191  2862°600 ~18.289
192,000 166473 6.901 2600 400 <19 540 :
194,000 167,437 6,615 2359400 -20.918
196,000 168,123 6,346 23139 709 -22,427
198000 168,739 5,081 1939400 -24 074
200,000 169,289 5,825  1760_300 <25 ,4869
202,000 169,782 5,575 1604500 -27,%53
204,000 170,224 5,332 1467200 -29.904
206,000 170,620 5,094  1347.100 -32.140
208,000 170,975 4,860 12437300 -34.999
210,000 171,295 4.630 1153800 ~36_996
212 000 171,583 4 402 1080 500 -39 579
214 000 171,846 4,175 1027° ,400 gz,exe
216,000 172,086 30947 989°200 44859
218000 172.306 3,716 961800 47 469
220000 172 512 3 480 941°90¢ ~50°015 5
222,000 172705 3,241 9277300 52,4717 ;
224000 172,886 2.996 16,400 =54 840
226,000 173052 2:767 908°200 -57.095
( 228,000 173,209 2,49 901,800 -59,237
f 230,000 173,356 2,237 896600 -61 266
232000 173,493 1,977 892°3¢0 -637182
, 234.000 173,621 1,713 888°500 ~64 987
2367000 173,740 1,467 885°000 -66°684
238,000 173,851 1,178 881600 -68.279
240,000 173,955 908 878.400 <69 176
‘ 242,000 174,051 1636 874,700 -71,178
, 244,000 174,141 363 869,300 -72,494
266,000 174,224 091 862,200 -73,729
246,667 174,250 0,000 859,533 -764,123




