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PAYLOAD AND TRAJECTORY DATA FOR
GSFC NIKE APACHE FIRINGS JANUARY -JUNE 1965
TRACKED BY RADAR

Howard L. Galloway, Jr.
Sounding Rocket Branch
Spacecraft Integration and Sounding Rocket Division
and
Kathleen M. Maxen
Fairchild Hiller Corporation

The Nike Apache, a two-stage solid-propellant unguided sounding rocket, is
stabilized by four fins (on each of the two stages) arranged in a cruciform con-
figuration.

A conical transition section bolted to the first stage slip-fits into the nozzle
of the second stage. At first-stage burnout, differential drag forces separate
the stages as no mechanical restraint in the axial direction exists between the
second stage and the transition assembly. Second-stage ignition is normally de-
layed for 16.5 seconds after first-stage burnout in order to reduce aerodynamic
heating and drag in the low-altitude high-density region.

Of 65 Nike Apaches fired from January to June 1965 by Goddard Space
Flight Center, 47 were tracked by radar. Table 1 lists payload and launch data
for these rockets.

Figure 1 shows the four standard drag configurations of Nike Apaches used
by GSFC. Many payloads, however, do not conform to these standards. Fig-
ures 2 through 325 consist of a photograph or sketch of the payload configuration
of each rocket tracked by radar, followed by its radar plots. Neither photographs
nor sketches are available for rockets 14.98 UA, 14.99 UA, and 14.100 UA, which
were similar to rockets flown with a drag case 3 configuration.



TN sueq N 'L P s 0Lz c8 5z°08 09 2 €9 TN 8 ¥161-289 a0 091°%1
oy L SR T ersaa w 08 veL woom UL oM@ VNI
, mordaty | it a-owwvﬁw.mw& | 56 08 oeL 18 | ™ sodvL o ¥rene VX Z8TbL
' womsodwon , e vwm,wmﬂwwﬂ W 01z c8 e oL Y oymm 69 1dv o1 £081-253 V0 00151
; uorpsodwo)) m :”wasab qurwmﬂmm_wﬂ o1g c8 Gz 1L : oL ! HWIM <9 JEW 11 , GPBI-TSH V0 66'F1
uorpsodwo) W .zmmuasﬂa ﬂ“»wmﬂmmﬂﬂ_ ” oLz 8 ez 1L | oL HNIM 69 JEN 11 " ppei-zsH | VA 8EPL
: s oo PAter san W wr a8 sz'08 o W 69 1% 6 geaT-753 CHETNY
. mn_zw P erean oLz , <8 swos 59 D awm cotewzl | zger-gsy an vevl
, oraFen mmw e san 0Lz m ) szon | 59 7 TWIM 69 TeI 0F 1£81-2S4 an £8'pl
W Ewommﬂusi Eﬁmu.k 91-8d4 , 501 _ 08 8/L 29 5766 m ¢ unp €z $922-29 WO pLel
| ueoseumuun o™ wﬂmﬂw | 0ot , 08 66 599 : m 69 unp €2 £922-29 WO 2L
W Lo, o™ oodd 7 0¥t 08 66 599 " sgunrgz 292820 WO 1L
axaudsounny Py Lty , 0st <8 L 29 UNIM @Iy gL 0g81-28D Vi 1941
ormndsonny w by ; R ovhl s 7 oLz o8 oL 2 1 HMm 69 1dy 6¥81-250 va 99°p1
snaudaoutny 7 A P erein 0Lz v'ze ThL 29 o umm 9 IEW 6 8581-280 CALTRA
ﬂ ssaudsonyy W pithe By 7 A e hed h oLz <8 ThL 29 , AWM 9 BN 8 L¥8T-28D v b9'bT
, |
wotysodwoy | N:mwnwmc: w..w.,mmmm%m ﬁ 001 08 [} £9 m 59 JeW 81 ¢811-29 v 29'pl
wmww_mM ! e ”%_,.MMN , co1 08 8/L 6L 08 ﬁ m 69 aed ¢ 2202-29 a0 19°61
aradeouty hithey e 081 o8 ToL 29 KM g9 2dv g1 $281-25D va Lz
! i
C araomy | s W Ldovhisiuinl m 002 58 ST 29 TNIM g9advg | £g8I-2SD v 92'v1
| msudsouny | o | et sdn 012 <8 [ 29 UM g9 1dy ¢ 2281-259 v szp
spiay ddo pajsasu] waon ,
anpuSe HNA -2EA'61-SAW 0Lz ] 52°08 ) TNIM 69 IEW 21 0e81-2S | AN LO'HT
(saaxdap) .
ININEdXE ISIINTIOS avavy Al z%wﬂmwﬂm HLONET LHotm o ot m L 9%
Cieaa Qa1o1q3ud avoTAvd avoTAVd YIINAN LIHD0Y

Iepey Ag pexoril G961 oung - AIenuep palld s3e¥o0y dyoedy oyIN

T 914EL




saxaydsouoy

saraydsouoy

sa1sydsouo]

seaydsouo]

sarsydsouo]

saxaydsouo]

saxaydsouo]

saxaydsouol
SPRo[D JUadsauTwNg
¢ saxaydsouor

satoraed
o1393aaus

saporaed
21198 x3U7
so(onred
o1ja810ug

saaaydsouo]

saaaydsouo]

saxaydsouo]

saraydsouo]

saxaydsouol

saxaydsouo]
wsTPu
-B8rwoan

wsTPRu
-3ewoan

wsTRU
-Jewosn

wsTeu
-3ewoan

ws1pu
~8ewosn

wsyeu

-3ewoan

Jurrewyds
‘m-n
Surrsuyog
‘urn
Sutrrowyog
‘m-n
Burrrswiyog
LN
Burprawyog
I -a
Surrrawyog
‘m-'n
Burrrawyog
‘un
Burprawyog
spisng
ypuws ‘m
Voo
preyos
HNO

paeyog
HNO

preyos
HNO
arwnig
‘unity
arunig
‘unpry

aunig
‘unny
arunig
‘ury
runig
‘urny

arunig
‘ufry

siaed ‘N ‘L
sueq ‘N 'L
STAEQ "N L
swaeq N L
s1AQ "N ‘1

sued ‘N 'L

9-ddd
‘91-sdd
9-ddd
‘91-8dd

pajIasu] wnn
~0BA '6T-SdIN
PAjIasSuUl wrnn
-9®A '61-SdIN
pojxasul wnn
-9EA 61-SdN
pajrasu] wnn
-0BA ‘61-SdN
pajIasul wnn
-0€A f61-SAN
9-bdd
9-BdL
‘91-sdd
Ppairasu] wnn
-0eA {61-SAW
pajpasu] wnn
-2BA 161-SdW
61-SdW
pajrasul wnn
-9®BA 61-SdI
pajtasu] wnn
-0eA f6T-SdW
pajtasuy wnn
-9®'A '61-SAIN
pajxasul wnn
-9%A I6T-SdI
@ Wil
‘61-SdN
palIasu] wnn
-9 {61-SdW
palaasu] wnn
-orp {61-SdIN
pajIasul wnn
-9%A 61-SAIW
pajIasul wnn
-2BA ‘61-SdIN
pajIasu wan
-0BA ‘61-SdIN
paIasu] wnn
-9®A 6T-SdIW
PajIasul wnn
-0eA 61-SAN

001

001

081

8.2

082

082

S0t

196

09¢

012

012

00¢

092

592

oLe

oLe

582

0LZ

00¢

692

092

0Le

682

08

08

w8

8

€8

€8

€8

gL

8°6L

G8

S8

68

g8

g8

<8

S8

§8

8

68

58

S8

68

g8

68

8/L €9
8/L 99
L9
L9

L9
05'9L
L9
Sg'8L
€L
€08
$g'08
Gz 08
SLTIL
SLTL
SL 1L
SLTL
SL'TL
GL'TL
§Z'08
g2 08
$2'08
§Z°08
§z'08

5208

0g

0%

ss

gs

14

09

S¢

gev

§$'69

s9

S9

G9

SS

§g

§S

S8

S¢S

44

09

09

09

09

09

09

HWIM

HWNIM

UNIM

UWIM

HWNIM

HNIM

UWNIM

HWNIM

HWIM

HWNIM

HWNIM

qNam

HWIM

HWIM

HWIM

JWIM

HWNIM

HNIM

HNIM

HNIM

go unpf 21

g ung 1

69 1dv 21

69 1dy 6

g9 xdy g

69 IENW €27

69 TeN 07

g9 unp 8y

g9 unr g7

g9 Jdv g1

69 4dv g

69 ddv g

G9 TeN LT

g9 Tel 9g

69 TEW ¥T

69 TelN 81

S9 el 81

G9 Tel 91

S9 IEW 81

9 TBN LT

69 1B bC

69 TEW 92

§9 IEI 8T

9 Tel 91

aepey Ag poyoeIL G961 dunp - Arenuep paalg S39300Yy ayoedy 9YIN

(ponunuo)) T 8IqBL

0922-2D

6922-2D

1281-283

0281-38%

6181-25M

8181-283

L181-2SH

1922-29

90€2-29

LE81-2SM

9€81-28H

G€81-2sH

T181-28D

9181-28D

$181-28D

P181-8SD

€181-28D

2181-38D

§081-28D

0181-28D

6081-250

8081-25D

L081-28D

9081-2SD

I0 9%2°%1

In ¢vz'vi

In 2ez°91

In 1€2°%1

1N 0€2°%1

In 62291

1N 822°%1

IV S12°%1

VO 10291

a0 98151

3N ¢8T°%1

a0 81791

jioly4: 10841

O 181791

ID 08171

D sLT'PL

ID BLT'FT

IO LLT'PY

q9 9LT BT

a9 GLI'PY

a9 pLTPI

g9 eL1'%1

D 2TV

a0 L9




(L

&

8_2z\/
mrC
ZZ0%
00T
I uln_ W C
oo
oL
T NawEa
DIV 1S
-101Id

sasp”) Boiqg piopupig

;

SYNNIINY
IISNYNL
-SY-¥N04

INODISON

oll

‘| 24nbi4

Q

SYNNILNV

dVAOQ OML

INODISON
oLl

INODISON
oll




8
U (S
R~ 0
e
N
| b
‘ \*‘—t
-
&
< L
% é
| IE

Figure 2.

59.5"

14.07 UE Sketch

(7]




ALTITUDE (thousands of feet)

600

500

400

300

200

100

—rs
—is0
—izs
| MPS-19 TAPE DATA END
—|oo
—{75
VACUUM INSERTED
«—" " DATA BEGIN
—150
—|25
MPS-19 FILM DATA END
MPS-19 TAPE DATA BEGIN VACUUM INSERTED DATA END\\
MPS-19 FILM DATA BEGIN
1

100

200
TIME (seconds)

300 400

Figure 3. 14.07 UE Radar Plot, Altitude vs Time

(s1930wo 1) 3aNLUITY



HORIZONTAL RANGE (thousands of feet)

250

200

150

50

VACUUM INSERTED DATA END——'—"‘7

/

VACUUM
NSERTED

DATA

~MPS-19 FILM DATA

BEGIN

/

MPS-19 TAPE A-<—— MPS5-19 TAPE DATA END
DATA

BEGIN

VACUUM INSERTED DATA BEGIN

MPS-19 FILM DATA END

100 200

TIME (seconds)

300 400

Figure 4, 14.07 UE Radar Plot, Horizontal Range vs Time




SPEED (thousands of feet per second)

) X VACUUM INSERTED DATA END—T]
K [ L1800
‘(
1
x %
X
3 —1600
X <—MPS-19 TAPE DATA END
5
~——VACUUM INSERTED BEGIN
—1400
4
- MPS 19 —J1200
FILM DATA
END
—1{1000
|_MPS-19 FILM
?/ DATA BEGIN
3 /
—{800
MPS-19 TAPE DATA
2 BEGIN —3 400
VACUUM INSERTED
DATA
—{400
1 \\/
- 200
0
0 100 200 300 400

TIME (seconds)
Figure 5. 14.07 UE Radar Plot, Speed vs Time
8

(puo2as 1ad siajew) 0334S



FLIGHT PATH ANGLE (degrees)

80

70

50

40

30

20

-10

-40

-70

VACUUM INSERTED DATA

VACUUM INSERTED DATA

S~

AN
\_

100 200 300 400
TIME (seconds)

Figure 6. 14.07 UE Radar Plot, Flight Path Angle vs Time
9




600

VACUUM
INSERTED
DATA

500

/

400

r

MPS-19 TAPE DATA END
86.09 SEC

%
&
‘G
=]
5
3 300 ,‘
= n
= ]
a ¥
2 |
=
= /
< f
i/VACUUM INSERTED DATA BEGIN 55.0 SEC
200 ,f
X
/X
3
]
X
!
| VACUUM INSERTED DATA END
X 406.09 SEC
100 \\

]
I
!
/

/

MPS-19 FILM DATA END 23.69 SEC

MPS-19 TAPE DATA BEGIN 12.09 SEC

MPS-19 FILM DATA BEGIN 3.09 SEC

I
300

100 200

HORIZONTAL RANGE (thousands of feet)

Figure 7. 14.07 UE Radar Plot, Altitude vs Horizontal Range

10




oBupy Jsap sA abupy YiloN ‘1ol Joppy IN L0l 8 @4nbiy

SN

23S 60°£0y ANI Y1va GILYFSNI WNNDOVA /

o3s m_o.mYZ_Om_m viva WIld 61-SdW
J3S 60°Z1-NI1939 V1vad 3dV1 61-SdW
1

aN3 v1va Wild 61-SdW
23S 69° €2

J3S 60°98-AN3 vlivd mn_<.F_m_|mﬂ_<<

D35 07 66-NID938 viva n_m;_mm_mz_ WNNOVA———

0o€ 00¢

001 0

(1994 jo spupsnoyy) IONVY LSIM

00¢

001

(1994 o spupsnoyl) IONVY HIYON

11



— o 25.5" 16.5" \:/

a5 7 h aut's Y _
j\_ = — | 59.5"
742" > 107" > /_I—\

- 181.2" >~ 149 .75" >

- 330.95" -

Not to Scale

14.25 UA Sketch
12

Figure 9.




500

400

300

ALTITUDE (thousands of feet)

)
*]

N

100

o —1150
—125
VACUUM TRAJECTORY VACUUM TRAJECTORY

—100

—75

END MPS-19 —s0

<——— BEGIN VACUUM TRAJECTORY
] s
<—BREAK IN DATA
/ END VACUUM TRAJECTORY
BEGIN MPS-19
100 200 300 400

TIME (seconds)

Figure 10. 14.25 UA Radar Plot, Altitude vs Time

13



HORIZONTAL RANGE (thousands of feet)

400

300

200

100

END VACUUM TRAJECTORY

\

VACUUM TRAJECTORY

7

BEGIN

MPS-19

BEGIN
VACUUM

TRANSJECTORY

END MPS-19

7

VACUUM TRAJECTORY

100

200
TIME (seconds)

300

Figure 11. 14.25 UA Radar Plot, Horizontal Range vs Time

14

400




—1800
| o END VACUUM TRAJECTORY
i
—{1600
- s [ BEGIN VACUUM TRAJECTORY
: END MPS-19
41400
'\
4
—i200
! 5
5
8 BREAK VACUUM TRAJECTORY VACUUM TRAJECTORY
5 IN
o DATA —1000
R
s 3
el
8
| :
= Y —{800
[a)
[EY)
w
a
v BEGIN MPS-19
2
=400
—| 400
1
—{200
0 100 200 300 400

TIME (seconds)

Figure 12. 14.25 UA Radar Plot, Speed vs Time

15



FLIGHT PATH ANGLE (degrees)

80

40

20

-40

1
P BEGIN VACUUM TRAJECTORY

VACUUM TRAJECTORY
|} VACUUM TRAJECTORY
END VACUUM TRAJECTORYX
100 200 300 400

TIME (seconds)

Figure 13. 14.25 UA Radar Plot, Flight Path Angle vs Time

16




ALTITUDE (thousands of feet)

500

191.00 SEC

400——— _VACUUM VACUUM
TRAJECTORY / TRAJECTORY
300
END MPS-19
52.20 SEC
200 J \
BEGIN VACUUM TRAJECTORY 42.00 SEC
100

/

<+——— BREAK IN DATA

«——BEGIN MPS-19 7.50 SEC

l

13.30 SEC

END VACUUM TRAJECTORY

365 .00 SEC

o

Figure 14. 14.25 UA Radar Plot, Altitude vs Horizontal Range

100

200

300

HORIZONTAL RANGE (thousands of feet)

17

400




WEST RANGE (thousands of feet)
200 100

BREAK IN DATA

END MPS-

100
TRAJECTORY

42.00 SEC

200

7 300
\

END VACUUM TRAJECTORY 365.00 SEC

S 400

Figure 15. 14.25 UA Radar Plot, South Range vs West Range

18

(1934 jo spuosnoyl) IONVY HINOS



“w.m-_ V..—Nm-

¥ Y
} I

6.5"

25.5"

'y

16.5"

—

107"

¥

lt——— 74 2"

4

181.2"

4

<
<

—;
-

149.75"

==

59.5"

14.26 UA Sketch

Y

330.95"

Not to Scale

Figure 16.

19



ALTITUDE (thousands of feet)

500

400

300

200

100

VACUUM TRAJECTORY

VACUUM TRAJECTORY

T END MPS-19

“——BEGIN VACUUM TRAJECTORY

BEGIN MPS-19 END VACUUM TRAJECTORY
— -

150

125

100

75

50

25

100 200 300
TIME (seconds)

Figure 17. 14.26 UA Radar Plot, Altitude vs Time

20

400

(s1943wo 1) 3ANLIY



_ HORIZONTAL RANGE (thousands of feet)

300

END VACUUM TRAJECTORY

250
200
VACUUM TRAJECTORY
150
100
VACUUM TRAJECTORY
0 /
END MPS-19
BEGIN \
MPS-19

BEGIN VACUUM TRAJECTORY
1

Figure 18. 14.26 UA Radar Plot, Horizontal Range vs Time

100 200
TIME (seconds)

21

300

400




SPEED (thousands of feet per second)

~
6
—{1800
[ . END MPS-19
END VACUUM TRAJECTORY
— 600
\k—BE_GlN VACUUM TRAJECTORY
5 ]
—{1400
4 1200
BEGIN
MPS-19 —1000
U
—800
) VACUUM TRAJECTORY VACUUM TRAJECTORY 0
— &
{400
1 \\-‘ / _ i}
—1200

0 100 200 300 400
TIME (seconds)

Figure 19. 14.26 UA Radar Plot, Speed vs Time

22

(pucaas lad sigjaw) (1334S



FLIGHT PATH ANGLE (degrees)

: BEGIN VACUUM TRAJECTORY

80

=]

60
40
20
VACUUM TRAJECTORY
0
VACUUM TRAJECTORY
-20
-40
-60
END VACUUM TRAJECTORY
R .
100 200 300 400

TIME (secands)

Figure 20. 14.26 UA Radar Plot, Flight Path Angle vs Time

23



193.50 SEC

500 AN

VACUUM
TRAJECTORY VACUUM TRAJECTORY

400 ——
T 300
R
K
4
c
g
=
£
w
[a]
2
—
=
T 200

+——END MPS-19 ,50.80 SEC
100
[‘_/BEGIN VACUUM TRAJECTORY 30.50 SEC
g END VACUUM TRAJECTORY 370.50 SEC
| . —BEGIN MPS-19 4.40 SEC
|

0 100 200 300

HORIZONTAL RANGE (thousands of feet)
Figure 21. 14.26 UA Radar Plot, Altitude vs Horizontal Range

24




SOUTH RANGE (thousands of feet)

oSl

00l

0s

abupy ysapp sA abBupy yynog ‘4oid JopoY VYN 9Z' Y| ZZ 24nBi4

23S 0670 AYOLDIrvil WNNOVA NI —

AYOLDIrvil WNNOVA

~

-

23S 08° 09
61-SdW aN3

/

AYOLIIrvil WNNDOVA NIO3d

AYOLDINrvil WNNDVA

23S 057 0¢€

23S Ovy 61-SdW NIO3g

00t
(1924 Jo spupsnoyy) IONVY LSIM

0s1 00C -

25



3 5" 7.125"

{
—
_ .

25.5"

16.5"

A|I|§.N__

<
|

181.2"

A

(N

A

330.95"

149 .75"

< |

59.5"

Not to Scale

14.27 UA Sketch

Figure 23.

26




ALTITUDE (thousands of feet)

500

400

W
<
o

200

100

—1150
—{125
—{100

VACUUM

TRAJECTORY VACUUM TRAJECTORY
\
—475
—]50
BEGIN VACUUM TRAJECTORY
~——BREAK IN DATA
|

J"—END Mps-19

—12s
END VACUUM TRAJECTORY
f___BEGIN MPs-19 | \
100 20 300 400

TIME (seconds)

Figure 24. 14.27 UA Radar Plot, Altitude vs Time

27

(sde4owo|y) 3AN1LILTV



HORIZONTAL RANGE (thousands of feet)

400
END VACUUM TRAJECTORY

300
VACUUM TRAJECTORY
200
¥ VACUUM TRAJECTORY
100

END
MP5-19

BEGIN L BEGIN VACUUM TRAJECTORY

MPS-19 /

T BREAK IN DATA

0 100 200 300
TIME (seconds)

Figure 25. 14.27 UA Radar Plot, Horizontal Range vs Time

28

400




SPEED (thousands of feet per second)

—1l1800
END VACUUM TRAJECTORY
~
—11600
END MPS-19
5
F
~—BREAK IN DATA
|
BEGIN VACUUM TRAJECTORY —11400
4
—1200
BEGIN —11000
MPS-19
3 j VACUUM TRAJECTORY VACUUM TRAJECTORY
— 1800
2 —600
— 1400
1
—{200
0 100 200 300 400

TIME (seconds)

Figure 26. 14.27 UA Radar Plot, Speed vs Time

29

(puodas uad siajow) Q334S



FLIGHT PATH ANGLE (degrees)

T R
\—BEGIN VACUUM TRAJECTORY

80

~—~

SN

40

VACUUM TRAJECTORY

20

-20

VACUUM TRAJECTORY

-40

-60

END VACUUM TRAJECTORY7

100

200

TIME (seconds)

300 400

Figure 27. 14.27 UA Radar Plot, Flight Path Angle vs Time

30




ALTITUDE (thousands of feet)

500

400

300

200

!
192.03 SEC

VACUUM
TRAJECTORY

VACUUM TRAJECTORY

100

/BEGIN VACUUM TRAJECTORY 45.03 SEC

+«—BREAK IN DATA

|
~—END MPS-19  39.33 SEC

«—BEGIN MPS-19 4.73 SEC

END VACUUM TRAJECTORY 367.03 SEC

100

HORIZONTAL RANGE (thousands of feet)

200

300

Figure 28. 14.27 UA Radar Plot, Altitude vs Horizontal Range

31

400




WEST RANGE (thousands of feet)
100

0
3<—BEGIN MPS-19 4.73 SEC

1
BREAK IN DATA 5.70 SEC—_ €. .\ /" \oc 1o 39.33 SEC
I .

BEGIN VACUUM TRAJECTORY
45.03 SEC

100

VACUUM TRAJECTORY

VACUUM
TRAJECTORY

200

(1993 jo spuosnoyl) JIONVY HINOS

/ 300

END VACUUM TRAJECTORY
367.03 SEC

400

Figure 29. 14.27 UA Radar Plot, South Range vs West Range

32




—_ 1

79 7/8"

6.5" 25.5" \‘l—/ A
/ ! /1t «
I — 16.5" S
N 1 AN T /:\
- 107" -
186 7/8" >l 149.75" —
336 5/8" .

NOT TO SCALE

14.61 UE Sketch

Figure 30.

33



ALTITUDE (thousands of feet)

400

300

200

100

150

[ BEGIN FPQ-6 RAW DATA

Y~ END FPQ-6 SMOOTH DATA

e——END FPS-16
T BEGIN FPQ-6

. —— BEGIN FP5-16

END FPQ-6 ——_\

-—25

100

TIME (seconds)

200

300

Figure 31. 14.61 UE Radar Plot, Altitude vs Time

400

(s1930wo>) IANLILIY



HORIZONTAL RANGE (thousands of feet)

500
END FPQ-6
400 /
300 /
200
100 /
BEGIN FPQ-6 RAW DATA
I
BEGIN  /~——END FPQ-6 SMOOTH DATA
FPS-16 |
END FPS-16
3
BEGIN FPQ-6
0 100 200 300 400

TIME (seconds)

Figure 32. 14.61 UE Radar Plot, Horizontal Range vs Time

35



1800
—11600
5 S \\
END FPQ-6 400
SMOOTH DATA
4 1
—4{1200
T
wy
. o
5 —{io0 2
4 <3
2 g
5 3 -4 =
E: BEGIN FPS-16 .
§ e FPS- §
2 [*]
£ —800 3
[a]
Wi
w
a.
w
2 —{ 600
BEGIN FPQ-6
I ~— 400
END FPS-16
1
—1200
0 10 20 30 40 50

TIME (seconds)

Figure 33. 14.61 UE Radar Plot, Speed vs Time

36




FLIGHT PATH ANGLE (degrees)

80

70

60

50

40

20

10

BEGIN FPS-16 I

]

END FPS-16

r——

-\
{|V/

BEGIN FPQ-6

!

END FPQ-6

10

20 30 40

TIME (seconds)

50

Figure 34. 14.61 UE Radar Plot, Flight Path Angle vs Time

31




500

/193.08 SEC

400 S B

200 - e
s
3
j=
o
2
0
£
w
[a
D
—
5
<

200 - - —

«——BEGIN FPQ-6 RAW DATA 49.08 SEC.
TTT——END FPQ-6 SMOOTH DATA 46.58 SEC.
100 e -
—END FPS-16 19.85 SEC.
BEGIN FPQ-6 15.58 SEC. END FPQ-6 381.08 SEC
\
™l
BEGIN FPS-16 3.75 SEC .
0 250 500

HORIZONTAL RANGE (thousands of feet)

Figure 35. 14.61 UE Radar Plot, Altitude vs Horizontal Range

38




abBupy yspz sA abupy yinog ‘jo|d Jopoy IN |9 YL ‘9E 21nbiyg

. "D3AS GL°E 91-Sdd 4 09
*D235 85761 9-Ddd NJO38
*03S 58761 91-Sdd AN3
T3S 85°9Y Vivd HIOOWS 9-0Ddd DZmJ
e ———— . .
*23$ 80° 18 9-Odd AN3 * O3S 80°6F VIvA MWY ou_numu_ Z_Ommly
e ———————
_ |
00S oov ooe

(4994 jo spuosnoyy) [Sy3

00z 001

(4934 jo spupsnoyl) HINOS

39



Figure 37. 14.62 UA Photograph

40

TR ™



ALTITUDE (thousands of feet)

500

400

300

200

100

FPQ-6

175

150

125

100

75

 «—— BEGIN |RAW DATA

/‘\END SMOOTH DATA

50

END MOD 11

END FILM DATA
Ny BEGIN FILM DATA
BEGIN FPQ-6

~——BEGIN MOD II

END FPQ-6—_N

25

100

200
TIME (seconds)

300

400

Figure 38. 14.62 UA Radar Plot, Altitude vs Time

41

(s1a4pwol1y) 3ANLILTY



HORIZONTAL RANGE (thousonds of feet)

400

300

200

100

END FPQ-6

FPQ-6

BEGIN MOD 11
BEGIN, END FILM DA

Vi

TA

BEGIN FPQ-6
END MOD 1l

BEGIN RAW DATA

/\END SMOOTH DATA
|

Figure 39. 14.62 UA Radar Plot, Horizontal Range vs Time

100

200
TIME (seconds)

42

300

400



SPEED (thousands of feet per second)

—{1800

1600
END FPQ-é/

—11400

FPQ-6

—1200

—11000

BEGIN MOD I

BEGIN FILM DATA
| END FILM DATA

—1800

BEGIN FPQ-6

—1600

—{400

—1200

20

TIME (seconds)

30

40

Figure 40. 14.62 UA Radar Plot, Speed vs Time

43

(puosas 1ad s12jow) Q334$



80

END SMOOTH DATA

4 AN
BEGIN FPQ—6.—>\\/_\
FPQ-6

60

FLIGHT PATH ANGLE (degrees)
5

20

0 20 40

TIME (seconds)

Figure 41. 14.62 UA Radar Plot, Flight Path Angle vs Time

44




/201 .08 SECONDS

500 /L\

\

FPQ-6 FPQ-6
300

ALTITUDE (thousands of feet)

200

,~BEGIN RAW DATA 42.0800 SECONDS

100 ’\

END SMOOTH DATA 39.3800 SECONDS

END MOD I1 23.2400 SECONDS
I | |
BEGIN FPQ-6 15.5800 SECONDS

*BEGIN, END FILM DATA 11.9400, 13.1400 SECONDS
END FPQ-6
BEGIN MOD Il 4.9400 SECONDS | \,4/ 0500 SECONDS
0 100 200 300 400 500

HORIZONTAL RANGE (thousands of feet)

Figure 42. 14.62 UA Radar Plot, Altitude vs Horizontal Range

45



aBupy js03 sa abupby yinog ‘4oid 1oppy YN 9Vl ‘E¥ aunbi4

/

SANODIS 0080 ¢0r 9-0Odd AN3I

9-0dd

SANODIS 00¥L"£1-00¥6" Lt Viva W4 AN3 ‘NIi9Ig—

SANOD3S 00v6 ¥ 11 QOW Ni1O34

moZOu_vmw 0085 Gt 9-Odd NIO3I8
SANOD3S 00¥Z°€Z It QOW dN3

SANOD3IS 8E76€
Vivd HIOOWS dN3

SANOD3S 80'Zy Vivad Mvd NI©O39

001

004

00€

00Z
(4294 yo spupsnoyy) 1SV

00l 0

(4934 Jo spudsnoyl) HINOS

46




moum:

- 5 25 5 165" \—l—/
w-m- . . )
A’ i /E {
C_ | ——] —
j——74 2" > 107" - /—|_\
- 181.2" | ¢ 149 75" >
-t 330.95" >

Not to Scale

14.64 UA Sketch

Figure 44,



ALTITUDE (thousands of feet)

400

300

200

VACUUM DATA

150

—1125

«— END MPS-19

100

<—BEGIN MPS-19 RAW DATA

<—END MPS-19 SMOOTH DATA

«+—BEGIN FILM DATA

'« END MPS-19 FILM DATA, BEGIN VACUUM DATA

END MPS-19 FILM DATA
END FILM DATA
BEGIN MPS-19

—100

!

END VACUUM DATA

—50

—25

100

200

TIME (seconds)

300

Figure 45. 14.64 UA Radar Plot, Altitude vs Time

48

(sisypwoly) IANLILTY



HORIZONTAL RANGE (thousands of feet)

300

200

100

I
END VACUUM DATA —%

/

/ VACUUM DATA

_BEGIN

END MPS-19 /

FILM DATA >}‘

BEGIN MPS-19 RAW DATA
BEGIN 1
MPS-19 END MPS-19 SMOOTH DATA

sy

END MPS-19 FILM DATA  BEGIN VACUUM DATA
END FILM DATA; BEGIN MPS-19 FILM DATA

100 200
TIME (seconds)

300

Figure 46. 14.64 UA Radar Plot, Horizontal Range vs Time

49




SPEED (thousands of feet per second)

>

=

END VACUUM DATA —

|

1800

/END MPS-19 FILM DATA —1600
|
|,_—— BEGIN VACUUM DATA
X
X
" END MPS-19 —J1400
—11200
X
—1000
| BEGIN FILM DATA —{800
/
% X
1 T 0 —600
,{,.—-—-BEGIN MPS-19
X BEGIN MPS-19 FILM DATA VACUUM DATA —400
LEND FILM DATA
—1200
100 200 300

Figure 47. 14.64 UA Radar Plot, Speed vs Time

TIME (seconds)

50

(puodes sad sisjow) q3IdS



75
BEGIN VACUUM DATA

50

25
T
o
<)
@
z
2
5]
Z VACUUM DATA
< 0
I
s
<
a-
—
I
Q
fra

T
-25 - —
-50
END VACUUM DATA
-75
0 100 200 300

TIME (seconds)

Figure 48. 14.64 UA Radar Plot, Flight Path Angle vs Time

51



ALTITUDE (thousands of feet)

T
/194.09 SEC.

VACUUM DATA

400
300
2+END MPS-19 67.09 SEC. \
i3
200 lf
x<+BEGIN MPS-19 RAW DATA 50.09 SEC.
f"END MPS-19 SMOOTH DATA 45.29 SEC.
[}
X
100 “I
iL-END MPS-19 FILM DATA 35.08 SEC.; BEGIN VACUUM DATA 35.09 SEC.
X
]
X
/

+—END FILM DATA 21.49 SEC.; BEGIN MPS-19 FILM DATA 22.09 SEC.
~—BEGIN MPS-19 12.59 SEC.

I
-—BEGIN FILM DATA 3.99 SEC. 371.09 SEC.
|

END VACUUM DATA
|

~

100 200 300

HORIZONTAL RANGE (thousands of feet)

Figure 49. 14.64 UA Radar Plot, Altitude vs Horizontal Range

52




(1994 jo spupsnoyl) HIYON

08

abupy 4sap sa eBupy YoN ‘0] 1OPDY YN ¥9'¥| ‘0S 24nbBiyg

(4994 jo spuosnoy) 15IM

001 00C 00€

"D3S 60749 VIVA MVY 61-SdW AN3
*D3S 60705 VIVA MVY 61-SdW NIO38
"03S 6¢°6y V1va HLOOWS 61-SdW N3
b——"23S 60°G€ H109 ‘Yiva WNNDOVA NI939 ‘vivad W4 61-SdW dN3
23S 60°ZZ VLIVA WI4 61-SdW NIO3E 23S 6v° 1Z YLvad W14 AN3 /
"O3S 65°C1 61-SdW NIO34

J3S 66°€ Vivad W14 NID3d

T3S 607 148 V1IVa WNNDOVYA AN3

53



“w.m_- N-.—Nm:

1 }

25.5"

16.5"

F

L

A

l-t———— 74 .2"

—-

A

g—y
=

149.75"

= |

59.5"

330.95"

Not to Scale

14,65 UA Sketch

Figure 51.

54




ALTITUDE (thousands of feet)

VACUUM PORTION

150

—li2s
400
—{100
300
\
75
200
/"‘\END MPS-19
) |
xa—BEGIN MPS-19
50
S END MPs-19
X
}:/BEGIN VACUUM PORTION
1
e BEGIN MPS-19
100
25
o—BEGIN,END MPS-19
f ~——END MPS-19
END VACUUM
7 PORTION
X _BEGIN MPs-19
0 100 200 300

TIME (seconds)

Figure 52. 14.65 UA Radar Plot, Altitude vs Time

55

(st233wo(1>) IANLILIV



HORIZONTAL RANGE (thousands of feet)

|
END VACUUM PORTION'
VACUUM PORTION
200
100 —-
BEGIN MPS-19
END MPS-19
END MPS-19
gem VACUUM PORTION
1
BEGIN MPS-19
!
x~—BEGIN,END MPS-19
0 100 200 300

TIME (seconds)

Figure 53. 14.65 UA Radar Plot, Horizontal Range vs Time

56




W

SPEED (thousands of feet per second)

1800

END
-1— VACUUM
PORTION

—11600

——BEGIN MPS-19

BEGIN #AAFEND MPS-19

VACUUM —

PORTION 1400
—1200

(puodas 1ad wivjeu)) Q33dS

—11000
#—BEGIN MPS-19
—1800
x\
%
H —600
VACUUM INSERTED DATA
\ ¥—END MPS-19
|
x X
X
—400
3
—1200

100 200 300
TIME (seconds)

Figure 54. 14.65 UA Radar Plot, Speed vs Time

57



FLIGHT PATH ANGLE (degrees)

| BEGIN VACUUM ~

PORTION

7!

v

50

VACUUM INSERTED DATA

25

; \

END VACUUM
.75 e < PORTION —

0 100 200 300

TIME (secorids)

Figure 55. 14.65 UA Radar Plot, Flight Path Angle vs Time
58




ALTITUDE (thousands of feet)

192.19 SEC
4

400

300

END MPS-19 58.09 SEC.

o

&3
[+

}

X

jf—-—BEGIN MPS-19 51.09 SEC.

gr——-END MPS-19 45.79 SEC.

A BEGIN VACUUM PORTION 40.1

3 g

100 x<—— BEGIN MPS-19 37.19 SEC.

9 SEC.

/BEGIN, END MPS~19 24.69 SEC.
"Ek__,/—-END MPS-19 22,49 SEC.

X

I

E/BEGIN MPS-19 2.09 SEC.
|

END VACUUM PORTION
368.19 SEC.

\

0 100

200

HORIZONTAL RANGE (thousands of feet)

Figure 56. 14.65 UA Radar Plot, Altitude vs Horizontal Range

59

300



(4934 jo spupsnoyy) IONVY HLYON

(199 jo spupsnoyl) JONVY LSIM

oS ool

061

00¢

0sC

SV/ *D3S 60°8G 61-SdW AN3
el
W

AN

0S

*+D3S 607 1S 61-SdW z_omm/
L— D35 6£°GF 61-SdW N3

ﬁI.Uum 61°0F NOILIOd WNNDOVA NIO34
L 23S 617/ 61-SdW NID3g

23S &6v°TC 61-SdW AN3

D3 69°Z 61-SdW AN3 ‘NiD3g

00t

*D3S 607 61-SdW NIO3d

~C

* 23S 617881 NOILIOd WNNOVA QN3

14.65 UA Radar Plot, North Range vs West Range

Figure 57.

60




59.5"

7.125" 6.5" 2 165" \ﬁ7
w-m_- . .

Y Y / > t —
— ) = —
74 2" 107" > /_l_\
- 181.2" . 149 75" -
- 330.95" >

Not to Scale

14.66 UA Sketch

Figure 58.

61



ALTITUDE (thousands of feet)

500

400

300

200

100

—1150
—125
VACUUM TRAJECTORY
—100
VACUUM TRAJECTORY
—75
—150
BREAK  d«—BEGIN VACUUM TRAJECTORY
IN —
DATA /.———END MPS-19
—125
~«+—BEGIN MPS-19 END VACUUM TRAJECTORY

100

Figure 59.

200 300 400

TIME (seconds)

14.66 UA Radar Plot, Altitude vs Time

62

(sa4pwoly) 3aN1ILTY



HORIZONTAL RANGE (thousands of feet)

400

300

8

100

END

VACUUM TRAJECTORY

TIME (seconds)

Figure 60. 14.66 UA Radar Plot, Horizontal Range vs Time

63

/
VACUUM TRAJECTORY
VACUUM TRAJECTORY
y
END MPS-19
BEGIN
MPS219 BEGIN VACUUM TRAJECTORY
/ ( “\BREAK IN DATA
100 200 300 400



SPEED (thousands of feet per second)

6
—1800
END VACUUM TRAJECTORY
—4{1600
5
END MPS-19
4 |
< BREAK IN DATA 1400
I —
~—BEGIN VACUUM TRAJECTORY
4 / —Ji200
—1000
VACUUM TRAJECTORY VACUUM TRAJECTORY
3 ‘ - T T —
—1{800
BEGIN
MPS-19
2 T [ — 600
— 400
1
—{200
0 100 200 300 400

TIME (seconds)

Figure 61. 14.66 UA Radar Plot, Speed vs Time

64

(Puod3s 1ad sisjow) 33dS



FLIGHT PATH ANGLE (degrees)

80

60

40

20

-20

T
y BEGIN VACUUM TRAJECTORY

7

T~

™

VACUUM TRAJECTORY

VACUUM TRAJECTORY

\END VACUUM TRAJECTORY

~——

200

300

TIME (seconds)

Figure 62. 14.66 UA Radar Plot, Flight Path Angle vs Time

65

400




ALTITUDE (thousands of feet)

500

400

300

200

VACUUM TRAJECTORY /

VACUUM TRAJECTORY

100

-— BREAK IN DATA

e BEGIN VACULfM TRAJECTORY 45.00 SEC.

|
/\ END MPS-19 41.40 SEC.

}«——BEGIN MPS-19 9.90 SEC.

END VACUUM TRAJECTORY 360.00 SEC.

100

HORIZONTAL RANGE (thousands of feet)

200

300

Figure 63. 14.66 UA Radar Plot, Altitude vs Horizontal Range

66

400




0Cc

abupy ysap sa abBuoy Y4nog ‘jo1d IopoY YN 99 ¥ H9 2inbig

AYOLD3rvdl WNNDVA

*D3S 00°09€ AYOLDINrviIl WNNDVA m_Zm_/

"

001

SOUTH RANGE' (thousands of feet)

*D3S 06°6
61-SdW NID38

* 23S 00°G¥

*D3S Ov' iy
61=SdW
aN3

.

AdOLDArvYL WNNDVA NIO3d

Viva NI Nv3yd

AYOLDIANVIL WANDVA

0 001

0ce

(4933 yo spupsnoyy) IONVY 1SIM

00€

oor

67



59.5"

3 5n  7.125" 6.5" Nww _o%__
y ¥ /
- i — —_—
f I _ 1 N f
t——74 2" > 107" ——— > é
- 181.2" > 149.75" >
- 330.95" >

Not to Scale

14.67 Sketch

Figure 65.

68




ALTITUDE (thousands of feet)

—_ 175
500
—150
—125
400 / \
—100
300
—75
e END MPS-19
200
—1s50
BEGIN VACUUM TRAJECTORY
100
—25
«————BREAK IN DATA
/ END VACUUM TRAJECTORY
f___—BEGIN MPS-19 \
0 100 200 300 400

TIME (seconds)

Figure 66. 14.67 UA Radar Plot, Altitude vs Time

69

(s193awo|1>) JANLITY



HORIZONTAL RANGE (thousands of feet)

200
END VACUUM TRAJECTORY
150
VACUUM TRAJECTORY
100
VACUUM TRAJECTORY
50 / .
BEGIN MPS-19
FT—END MP5-19
|
BEGIN V'ACUUM TRAJECTORY
“——BREAK IN DATA
0 100 200 300

TIME (seconds)

Figure 67. 14.67 UA Radar Plot, Horizontal Range vs Time

70

400



SPEED (thousands of feet per second)

BEGIN VACUUM TRAJECTORY

END VACUUM TRAJECTORY

—{1800

—{1600

BREAK

DATA

—

s

«——END MPS-19

—— 1400

L.

BEGIN MPS-19

—41200

—~—1000

VACUUM TRAJECTORY

—400

—200

Figure 68. 14.67 UA Radar Plot, Speed vs Time

200
TIME (seconds)

71

300

400

(puooas Jad s19gaw) q33dS



FLIGHT PATH ANGLE (degrees)

£

80

/

BEGIN VACUUM TRAJECTORY

60

40

20

-40

~60

VACUUM TRAJECTORY

=

VACUUM TRAJECTORY

END VACUUM TRAJECTORY

\

100

200
TIME (seconds)

72

Figure 69. 14.67 UA Radar Plot, Flight Path Angle vs Time

400



Y 197.63 SEC.

500

VACUUM
RY

400

300

ALTITUDE (thousands of feet)

END MPS-19 62.33 SEC.

200

~—BEGIN VACUUM TRAJECTORY
42.63 SEC.

100

END VACUUM TRAJECTORY
377.63 SEC.

|« BEGIN MPS-19 4.43
]

0 100 200
HORIZONTAL RANGE (thousands of feet)

Figure 70. 14.67 UA Radar Plot, Altitude vs Horizental Range

73



EAST RANGE (thousands of feet)

20 40 60 80 100
11

BREAK IN DATA

0
BEGIN MPS-19 4,43 SEC.—F

>

BEGIN VACUUM TRAJECTORY 42.63 SEC. ™|

END MPS-19 62.33 SEC.’;

AN

80 \

VACUUM TRAJECTORY VACUUM TRAJECTORY

E-S
(=]

o
(=]

SOUTH RANGE (thousands of feet)

100
120 \
140 END VACUUM TRAJECTORY\\

377.63 SEC. \
I

Figure 71. 14.67 UA Radar Plot, South Range vs East Range

74




ydoibojoyd WD 1£°¥1 “zL @nbid

75




ALTITUDE (thousands of feet)

600
500
400 /
300
FPQ-6
RAW DATA BEGIN
200 f .
NO
DATA e FPQ-6
SMOOTH
DATA END
100 SE—
NO
DATA
FPQ-6 BEGINS
~—Fps-16 ENDS
~——FPS-16 BEGINS

100

Figure 73. 14.71 CM Radar Plot, Altitude vs Time

FPQ-6 —_}
ENDS

200

175

150

125

100

75

50

25

200
TIME (seconds)

76

300

400

(ssa32wo ) 3QNLILV




i
1 700 /\

\
FPQ-6
ENDS

600

400

HORIZONTAL RANGE (thousands of feet)

200

FPQ-6
RAW DATA
NO DATA BEGIN
1

FPQ-6
. SMOOTH DATA
NO END
DATA FPQ-6 BEGINS
FPS-16 ENDS
FPS-16 BEGINS

0 100 200 300 400
TIME (seconds)

Figure 74. 14.71 CM Radar Plot, Horizontal Range vs Time
77



SPEED (feet per second)

7000

6000

5000

4000

3000

FPS-16 BEGINS

IaN

2000

1000

FPS=16 ENDS

~—FPQ-6 BEGINS

2200

2000

1200

1000

(pucoas 1ad s1ajaw) QI3dS

600

400

200

10

Figure 75. 14.71 CM Radar Plot, Speed vs Time

20
TIME (seconds)

78

30




FLIGHT PATH ANGLE (degrees)

76
FPS-16 ]
BEGINS

75

FPS-16 ENDS

74

NO DATA

FPQ-6 BEGINS
73 __ \_
72 \S
{/‘ FPQ-6 ENDS
10 20 30 40

Figure 76. 14.71 CM Radar Plot, Flight Path Angle vs Time

TIME (seconds)

79



ALTITUDE (thousands of feet)

600

500

400

300

100

225.08 SEC.

FPQ-6
RAW DATA
FPQ-6
NO RAW DATA BEGIN
FDATA 50.08 SEC. — T
DATA
FPQ-6
™ sMOOTH
DATA END
45.28 SEC.
FPQ-6 BEGINS 21.18 SEC. \X
| |
FPQ-6 ENDS
FPS-1 ) .
5-16 ENDS 18.36 SEC e e
FPS-16 BEGINS 7.56 SEC. |
0 100 200 300 400 600 700
HORIZONTAL RANGE (thousonds of feet)
Figure 77. 14.71 CM Radar Plot, Altitude vs Horizontal Range

80




SOUTH RANGE (thousands of feet)

0

EAST RANGE (thousands of feet)

100 200 300 400
N————FP5-16 BEGINS 7.56 SEC. -7
§FPS-16 ENDS 18.36 SEC.
FPQ-6 BEGINS 21.18 SEC.
«——— FPQ-6 SMOOTH DATA END 45.28 SEC.
NO o ; )
DATA FPQ~6 RAW DATA BEGIN 50.08 SEC.
100 \
200 \
300
400 N
500
FPQ-6
ENDS
435.08 SEC.™
600

Figure 78. 14.71 CM Radar Plot, South Range vs East Range

81



ydoiBojoyd WD z£yL &L @4nbiy

82




200
4
600
a
—N175
500
—150
—i25
400 §
X
/ 2
§ x} X E
5 / i R
x —100
4 x \ =
f p g
2 200 : ! i
— o
= L/BIIEGIN SPANDAR 70.10 SEC. X 3
a i X
=) _—66.05 SEC. X
= | A
5 ~———BREAK IN DATA X
| ]
61.85 SEC. } 75
1
X
)
X
%
200 x
1
X
\
X
Y —150
%
\
x|
x
/BEGIN FPS-16 AFTER THRUST 36.05 SEC. b
Y
100 L
x END SPANDAR 32.81 SEC. Y
X V%
[} \
{ ]
Fo——BEGIN SPlANDAR 21.01 SEC. \
L\END FPS-16 BEFORE THRUST 19.45 SE|C. %
X
BEGIN FPS-16 BEFORE THRUST 7.85 SEC. END SPANDAR 427.30 SEC .~ ‘;
| | &
0 100 200 300
TIME (seconds)

400
Figure 80. 14.72 CM Radar Plot, Altitude vs Time

]3



HORIZONTAL RANGE (thousands of feet)

END SPANDAR 427.30 SEC.—
500 1 N\
X
X
b 3
X
X
X
A
x
x
X
x
x
X
13
X
X
‘l
400 . — X
X
X
x
X
x
X
”
f X
Pa Z
X END FPS-16 AFTER THRUST
-~ 335.05 SEC.
ll‘
300 P
’
X
v
¢
I 4
X
s
X
!l
‘l
x’
x‘
200 o
4
X
[
X
'
x
KI
4
X
»
X
[ 4
X
N
BEGIN FPS-16 N
100i—BEFORE THRUST — o o , . _
7.85 SEC. | ——BEGIN SPANDAR 70.10 SEC.
~END FPS-16 g
19.45 SEC.
~—66.05 SEC.
~— ¢] .85 SkC . >BREAK IN DATA
BEGIN FPS-16 AFTER THRUST 36.05 SEC.
~—END SPANDAR 32.81 SEC.
L BEGIN SPANDAR 21.01 SEC.

0 100 200 300 400
TIME (seconds)

Figure 81. 14.72 CM Radar Plot, Horizontal Range vs Time

84




w

SPEED (thousands of feet per second)

i | T
X
END SPANDAR 32.81 SEC.
L |
I BEGIN FPS-16 AFTER THRUST 36.05 SEC.
X //
[ \ —41800
! —11600
X
| N
[ END FPS-16 AFTER THRUST
! 61.85 SEC.
I — 1400
X
'! 1200
! ]
X
I —11000
X
— BEGIN FPS-16 g
BEFORE THRUST '
7.85 SEC. ;
/ , —1800
\ [
X
| — 600
b 4
"
\BEGIN SPANDAR 21.01 SEC.
| ! |
END FPS-16 BEFORE THRUST 19.45 SEC.
—400
1
—1200
0 10 20 30 40 50 60 70

TIME (seconds)
Figure 82. 14.72 CM Radar Plot, Speed vs Time
85

(puooas sod s19jaw) Q33dS



FLIGHT PATH ANGLE (degrees)

BEGIN FPS-16 BEFORE THRUST
END SPANDAR
\ BEGIN FPS-16 AFTER THRUST
- / L——.—.,_ _'\
/ BEGIN SPANDAR END FPS-16 AFTER THRUST
END FPS-16 BEFORE THRUST
50 —
25
0
-25

25 50 75
TIME (seconds)

Figure 83. 14.72 CM Radar Plot, Flight Path Angle vs Time

86




ALTITUDE (thousands of feet)

224 .00 SEC.

“d(‘
.X. x.x‘
X
! N\
! \
X X
4
X
é )‘X
x] END FPS-16 — "‘
/ 335.05 SEC. X
! 4
400 f 4
'Y
X X
/ X
X X
f %
X X
Y
J+_BEGIN SPANDAR 70.10 SEC. X
66.05 SEC. | A
~>~ BREAK IN DATA A
/\61.85 SEC. l \
200 Y
\
X
\
X
\
A
BEGIN FPS-16 AFTER THRUST 36.05 SEC. X END SPANDAR
X 427.30 SEC.
j‘\ END SPANDAR 32.81 SEC. \ 3
| \
BEGIN SPANDAR 21.01 SEC. X
END FPS-16 19.45 SEC. %
BEGIN FPS-16 BEFORE THRUST 7.85 SEC. \
0 ’ 200 400 600

HORIZONTAL RANGE (thousands of feet)

Figure 84. 14.72 CM Radar Plot, Altitude vs Horizontal Range

87



abuny 503 sA abupy y4nog ‘j0|4 wpoY WD ZZ° ¥ S8 2.nB14

* 23S G0°GEE 91-Sdd ANi

X x
Kxx
X
*xx Xy X Kxx
xxx
Xy

*03S $8°L

23S 10° 12 ¥VANV4S NIO3IE 7035 Sy 6l ‘91-Sdd AN3

“53$ 0€°ZzF YVANVdS aN3

o
-y
Trexe, i
‘x'x‘xb
Yooy,

*23S S0°9€ LSNYHL ¥3IdV 91-Sdd NIO34

"D3S 68719

Viva Z_ LAEL L
*03s mo 99

“35 010/ ¥VANVAS z_owm\\‘f
| *93S 18°ZE YVANYdS ozu

ISNYHL F¥O439 91-Sdd NIDO38

002

001

00S

00t

00¢ 001

(+09 3o spupsnoyy) 1Sv3

(4994 Jo spuosnoyl) H1NOS

88




ydoiBojoyq WD €/£°y| *98 oinbig




600

500

400

300

FPQ-6

FPQ-6

ALTITUDE (thousands of feet)

200

f/BEGIN FPQ-6 RAW DATA

END FPQ-6 SMOOTH DATA

END FPS-16

END FPS-16 F|ILM DATA
BEGIN FPS-16 FILM DATA
~—BEGIN FPQ-6 |

END FPS-16 FILM DATA
END FPS-16 FILM DATA
BEGIN FPS-16

END FPQ-6 —__\

200

175

150

125

100

75

50

25

100

200 300 400
TIME (seconds)

Figure 87. 14.73 CM Radar Plot, Altitude vs Time

90

(sso42wo(1>) IANLILTY



HORIZONTAL RANGE (thousands of feet)

T
END FPQ-6
600
500
400
FPQ-6 S FPQ-6
300 7
200
100
BEGIN
FPS-16 BEGIN FPQ-6 RAW DATA
BEGIN END FPQ-6 SMOOTH DATA
FPQ—6 END FPS-16
END FPS-16 FILM DATA
BEGIN FPS-16 FILM DATA
BEGIN AND END FPS-16 FILM DATA
0 100 200 300 400

TIME (seconds)

Figure 88. 14.73 CM Radar Plot, Horizontal Range vs Time

91




T —32000
END FPS-16 FILM DATA
END FPS-16
6
—1800
END FPQ-6
—1600
5
—{1400
FPQ-6 © FPQ-6
FPS-16 FILM DATA { FPS-16 FILM DATA
4 —{1200
| [
5
[-%
]
& —11000
‘s
: |
c
E 3
a
e BEGIN FPS-16 —1800
v 4
2 "0
| BEGIN FPS-16 FILM DATA
L BEGIN FPQ-6
END FPS-IéI FILM DATA —aoo
BEGIN FPS-16 FILM DATA
1
—200
0 25 50
TIME (seconds)
Figure 89. 14.73 CM Radar Plot, Speed vs Time

92

(puodss 1ad wiajauw) Q33dS



FLIGHT PATH ANGLE (degrees)

|
BEGIN FPS-16
80 / —~—END FPS-16
; BEGIN FPQ-6
3700000, [~ END FPQ-6
LEND FPS-16 FILM DATA
BEGIN FPS-16 FILM DATA
60
40
20
0
-10
-20

25 50
TIME (seconds)

Figure 90. 14.73 CM Radar Plot, Flight Path Angle vs Time

93



1
223.08 SEC.~—|
600
500
FPQ-6 FPQ-6
T 400
&
k]
4
c
:
£
w
[=)
2
=
-
2 300
200
L——BEGIN FPQ-6 RAW DATA 50.08 SEC.
|
+—END FPQ-6 SMOOTH DATA 45.28 SEC.
100
“~~END FPS-16 32.86 SEC.
<~—END FPS-16 FiLM DATA 29.06 SEC.
_~BEGIN FPS-16 FILM DATA 22.06 SEC.
BEGIN FPQ-6 21.38 SEC | |
END FPS-16 FILM DATA 12,86 SEC.
BEGIN FPS-16 FILM DATA 12,06 SEC.
BEGlNl FPS-16 8.l76 SEC. | END FPQ-6 432.08 SEC.—
| 1 1

0 100 200 300 400 500 600 700
HORIZONTAL RANGE (thousands of feet)

Figure 91. 14.73 CM Radar Plot, Altitude vs Horizontal Range
94




0oy

00¢

002

0ol

abupy Jso7 sn abupy yinog 1o|d 1opoyY WD €/ ¥ ‘¢6 2nbi4
*23S 80 ZEY
9-Ddd aN1
035 9821 LV AN3
"235 90°ZL 1V NIO38
viva W4 91-5dd
[ 23S 90°2C
viva w4
91-5dd NIO38
*235 80°05 VIVA MVY 9-Ddd NIO3M
"D3S 82°S¥ VIVA HLOOWS 9-Odd aNI —
"DIS 98°2€ 91-Sd4 AN
"23S 90762 VLIVA WIId 91-5dd N3
"D3S 8€°1Z 9-0dd NIDIg—
005 0ov 00E 00z

(4084 jo spupsnoyi) [Svy3

001 \.\ 0

*D3S 9478 91-Sdd NIO3d

(4994 Jo spupsnoy) H1NOS

95



Figure 93. 14.74 CM Photograph
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Figure 270. 14.215 Al Photograph

273




ALTITUDE (thousands of feet)

700

600

500

400

300

200

100

FPQ-6

T~ FPQ-6 BEGINS

FPQ=-6 ENDS L

——

—1200

—175

-—125

—100

—75

—150

—i25

100

200
TIME (seconds)

300

400

Figure 271. 14,215 Al Radar Plot, Altitude vs Time

274

(s1a42woq 1) IANLILTY



HORIZONTAL RANGE (thousands of feet)

600

500

400

300

200

100

e
/
FPQ-6
/
100 200 300 400

TIME (seconds)

Figure 272. 14.215 Al Radar Plot, Horizontal Range vs Time

275




SPEED (thousands of feet per second)

TIME (seconds)

Figure 273. 14.215 Al Radar Plot, Speed vs Time

276

=3 2000
) N
— 1800
— 1600
5 — —
\ — 1400
. N ]
—J 1200
— 1000
3 S — —
— 800
FPQ-6
2 - — 600
\ —1 400
] B I D R R 3
— 200
0
0 10 20 30 m 50 70 80

(puodas 12d s1349w) Q33dS




FLIGHT PATH ANGLE (degrees)

80
/“
S
FPQ-6 ——

70
60
50
0

0 20 30 40 50 60 70 80

TIME (seconds)

Figure 274. 14.215 Al Radar Plot, Flight Path Angle vs Time

277



600

500

FPQ-6 RADAR

400 /

300

ALTITUDE (thousands of feet)

200

0 100 200 300 400 500 600 700
HORIZONTAL RANGE (thousands of feet)

Figure 275. 14.215 Al Radar Plot, Altitude vs Horizontal Range

278




abupy 4503 sa aBuby yinog ‘jold JopoY |y GIZ' YL "9/Z nBid

//

9-0dd

00$

oo

00¢ 002

(1934 4o spuosnowy) IONVY 1SV3

001

00z

00!

(1294 Jo spuosnoyy) IGNVY HINOS

279



6.5"

16.5"

N

107"

AN

QN_-

VA

59.5"

|

149.75"

323.75"

Not to Scale

14.228 Ul Sketch

Figure 277.

280




ALTITUDE (thousands of feet)

600
AN —175
X
/
X
/
/X
X
500 a
/ —150
‘ \
/ |
x
/ X
X
/ \ _ 125
400 / .
X \
/ \X
X
/.__ MPS-19 ENDS \
/ \ —1100
‘ \
300 /
X
/
/ —75
X
/ BREAK IN MPS-19 DATA
X
200 [ 47.09 SEC - 59.09 SEC
/ X
X
i
x
X 50
; —
X
!
h X
x
N
Y VACUUM INSERTED
100 / DATA BEGIN
\
s
X
INSE A
MPS-19 BEGINS VACUUM ENDRTED DATA \l\
/
0 I X
200 300 400

0

100

TIME (seconds)

Figure 278. 14.228 Ul Radar Plot, Altitude vs Time

281

(sie4owo| 1) JANLILTY



HORIZONTAL RANGE (thousands of feet)

500 — - .
VACUUM INSERTED DATA END —3
x/
//
X
400 ——— - - e e 1
//
A
x/
o0b— L -
X/
s
e
7
/
/X
/
Yé‘
200 p——— - - 4 - -
!/
/
X
//
X
/
100 ———— n/
/~/—MP549 ENDS
MPS-19
BEGINS BREAK IN MPS-19 DATA
47.09 SEC - 59.09 SEC
VACUUM lINSERTED DATA BEGIN
0 .
0 100 200 300 400

TIME (seconds)

Figure 279. 14.228 Ul Radar Plot, Horizontal Range vs Time

282




SPEED (thousands of feet per second)

|
VACUUM INSERTED DATA END

X

\
tchMPS-l‘? ENDS

)(\4—-VACUUM NSERTED DATA BEGIN

— MPS-19 X
BEGINS \

/ —
X
X
o —
VACUUM
INSERTED X
DATA
\ x
‘\ x/ —
/
Xx ot
100 200 300 400

Figure 280. 14.228 Ul Radar Plot, Speed vs Time

TIME (seconds)

283

1800

1600

1200

1000

800

600

400

200

(Puodas sad s1ajauw) Q33dS



FLIGHT PATH ANGLE (degrees)

80

70

60

50

40

30

20

-30

-70

VACUUM INSERTED

DATA

///

VACUUM INSERTED DATA

100 200

TIME (seconds)

Figure 281. 14.228 Ul Radar Plot, Flight Path Angle vs Time

284




™\

500 /

>

400

X
/ MPS-19 ENDS
/l/ 87.09 SEC.

e

|
300 [

ALTITUDE (thousands of feet)

200 ]‘
X
x/._——VAtUUM INSERTED \
100 ] DATA BEGIN 36.09 SEC. |

VACUUM INSERTED
DATA END 405.09 SEC,

/—MPS-WLBEGINS 2‘5‘9 SEC.

0 100 200 300 400 500
HORIZONTAL RANGE (thousands of feet)

Figure 282. 14.228 Ul Radar Plot, Altitude vs Horizontal Range

285




abupy jsapm sA aBupy YpoN “4o|d 4opRY IN 8ZZ 11 €8T 24nBi4

X e

X -~
Xoe
X~
X
X~y
g R

"235 60°90r AN X
V1va QIL¥3SNI WNNDVA X~

*D3S 65°C SNIO38 61-SdW
!
"23S 60°9€ NI938 viva GILIISNI WNNIVA

X~y
Xy
xlxl
KIK -
e DN

X
"235 6028 /‘/\{/
SAN3 61-SdW .
] (

00l Q

005 . 00% 00€ 00z
(1234 yo spuosnoyl) JONVY 1SIM

(4294 Jo spuosnoy)) 3ONWY HLYON
286




[o )
\=l
B '
4 / |
(o
5 — i
\l= =
w
3
N
> R
y !
3
3 =
- — <—b;
Z
]
°
il
ol
a
O
0
O
Figure 284. 14,229 Ul Sketch

287



600

500

400

300

ALTITUDE (thousands of feet)

200

100

—175
- T s

VACUUM TRAJECTORY VACUUM TRAJECTORY
—125
—{100
—{75

 +——END MPS-19
—450
BEGIN VACUUM TRAJECTORY
—25
END VACUUM TRAJECTORY
BEGIN MPSI—W
100 200 300 400

TIME (seconds)

Figure 285. 14.229 Ul Radar Plot, Altitude vs Time

288

(sto3owoy>) IANLILTY



(thousands of feet)

HORIZONTAL RANGE

300

250

200

150

100

50

END VACUUM TRAJECTORY —7

VACUUM TRAJECTORY

VACUUM TRAJECTORY

<+—END MPS-19

| o
T BEGIN VACUUM TRAJECTORY

|
BEGIN MPS-19

/

100

200 300 400
TIME (seconds)

Figure 286. 14.229 Ul Radar Plot, Horizontal Range vs Time

289




6 T
END VACUUM TRAJECTORY —lisoo
END MPS-19
—{1600
5
—{1400
4 . —— IR S
—{1200
BEGIN
T VACUUM
S TRAJECTORY
e
5
g —1000
3
2
s
53
c
2
] —BEGIN
£ -
£ MPS-19 —{800
[a]
i
wi
(-9
(%)
2 - ) 400
VACUUM TRAJECTORY VACUUM TRAJECTORY
— 400
! NS
— 200
. 100 200 300 400

TIME (seconds)

Figure 287, 14.229 Ul Radar Plot, Speed vs Time

290

(puodas Jad ssajow) Q334dS



FLIGHT PATH ANGLE (degrees)

T
¥ BEGIN VACUUM TRAJECTORY

80

60

40

VACUUM TRAJECTORY

20

VACUUM TRAJECTORY

END VACUUM TRAJECTORY

N

N ~——

100 200
TIME (seconds)

Figure 288. 14.229 Ul Radar Plot, Flight Path Angle vs Time

291

300

400




600
l—~2 5.09 SEC.
500 / N 1]
VACUUM VACUUM
TRAJECTORY TRAJECTORY

400 - S
s
‘g END
2 MPS-19
£ 49.39 SEC.
< 300 i
w
o
)
2
5
<

200 S A N —

BEGIN VACUUM TRAJECTORY
" 41.09 SEC.
100 - - - - — — —
END VACUUM TRAJECTORY
395.09 SEC.
BEGIN MPS-19
6.19 SEC.
0 100 200 300 400

HORIZONTAL RANGE (thousands of feet)

Figure 289. 14.229 Ul Radar Plot, Altitude vs Horizontal Range

292




NORTH RANGE (thousands of feet)

oy

08

abupy jsepn SA aBupy YoN “40|d 1opPY 1IN 622 7L 067 2inbBiy

(4994 jo spupsnoyl) JONVY LSIM

00l 002 00€
/ e et reeeen . | AYOLDIMVYL WNNDVA
D3IS 68" 6¥ A0 DA o S
slocqn ang | AYOLDANVAL WNNDVA 112/
/ 23S 60° ¥ 23S 60" G6E /
AYOLDINVIL WNNDIVA NID1E AYOLDINVIL WNNDVA aN3
\ 035 6L°9
61-SdW NI93d

293



6.5"

25.5"

107"

LD

67"

I

I\

59.5"

|

149 .75"

323.75"

Not to Scale

14.230 Ul Sketch

Figure 291.

294




ALTITUDE (thousands of feef)

600

500

400

300

100

200

VACUUM TRAJECTORY

— 175

VACUUM TRAJECTORY

\ — 150

,——END MPS-19 RAW DATA

— 100
— 75
200 f——— —
\BE(?IN VACUUM TRAJECTORY
\BE(I;IN MPS-19 RAW DATA
T END MPS-19 SMOOTH DATA —1 50
— 25

BEGIN MPS-19

END VACUUM TRAJECTORY

R

100

200 300 400
TIME (seconds)

Figure 292. 14.230 Ul Radar Plot, Altitude vs Time

295

(ss230wo| 1) IGNLILTY



HORIZONTAL RANGE (thousands of feet)

]
END VACUUM TRAJECTORY—;
300
VACUUM TRAJECTORY VACUUM TRAJECTORY

200
100

END MPS-19 RAW DATA/

BEGIN VACUUM

TRAJECTORY

BEGIN BEGIN MPS-19 RAW DATA

I
MPs-19 END MPS-19 SMOOTH DATA

0 100 200 300 400
TIME (seconds)

Figure 293. 14.230 Ul Radar Plot, Horizontal Range vs Time

296




SPEED (thousands of feet per second)

END VACUUM TRAJECTORY—"?

2000

$+—BEGIN

MPS-19

<—END MPS-19

VACUUM TRAJECTORY

— 1800

— 1600

— 1400

—11200

— 1000

— BEGIN
MPS-19

VACU

UM TRAJECTORY

—1 400

200
TIME (seconds)

300 400

Figure 294. 14.230 Ul Radar Plot, Speed vs Time

297

(puooes 1ad s1ajew) (Q334S




FLIGHT PATH ANGLE (degrees)

75

50

25

T
T BEGIN VACUUM TRAJECTORY

\\\

VACUUM TRAJECTORY VACUUM TRAJECTORY

VACUUM TRAJECTORY VACUUM TRAJECTORY

ND VACUUM TRAJECTORY

100 200 300 400
TIME (seconds)

Figure 295. 14.230 Ul Radar Plot, Flight Path Angle vs Time

298




ALTITUDE

(thousands of feet)

600

500

400

300

200

100

Figure 296. 14.230 Ul Radar Plot, Altitude vs Horizontal Range

214.00 SEC
=
VACUUM TRAJECTORY VACUUM TRAJECTORY
] A
END MPS-19 94.60 SEC
§<—BEGIN leCUUM TRAJECTORY 53.00 SEC
|
BEGIN MPS-19 RAW DATA 50.10 SEC
END MPS-19 SMOOTH DATA 47.70 SEC
END VACUUM
TRAJECTORY
411.00 SEC
BEGIN MPS-19 9.00 SEC

100

200

300

HORIZONTAL RANGE (thousands of feet)

299




abBupy 4sp] sa abupy yinog ‘joid Jopoy IN 0ET' ¥l “L6Z ainbi4

(1924 jo spuosnoyy) |1Sv3
00l 0s1 00Z 08z 00€ 0se

"23S 00°6
61-SdW
NIO3d

e—"235 09" ¥6 61-SdW AN3 It‘;&f!’f&l»
“335 00"€5 AYOLDINWAL Tof;fl'ot
WNNDJVA NID3d A¥O1DIrvil WNNDVA

| o ———

SOUTH (thousands of feet)

v
=235 01°0S Vivd MwY

ﬁ o_u_mmi Z_Oum
"D3S 047 Ly ¥ivd HLOOWS “23S 00" L1y AYOLDIrvil WNNDVYA dN3

61-SdW dN3

300




WVAY

[o 8
—nd ‘_—LE
Q
N
A AN
N
hat y (. o
L\IJ'I (8]
3 <\
S
O
of —_
= o
—t 4—-0-‘

9|pog o} JON

<

\/

uG 69

Figure 298. 14.231 Ul Sketch

301



600

500

400

300

ALTITUDE (thousands of feet)

200

100

s
) ] —J1s0
VACUUM TRAJECTORY VACUUM TRAJECTORY
—zs
! S _
—1100
—175
—{50
———END MPS-19
'« BEGIN VACUUM TRAJECTORY ) ] ]
2 _ 15
BEGIN MPS-19
END VACUUM TRAJECTORY
~
\
100 200 300 400

TIME (seconds)

Figure 299. 14.231 Ul Radar Plot, Altitude vs Time

302

(s124owo>y) AANLILTY



(thousands of feet)

HORIZONTAL RANGE

200

END VACUUM TRAJECTORY A

150
VACUUM TRAJECTORY VACUUM TRAJECTORY

100 /
50 /

END MPS-19

BEGIN VACUUM TRAJECTORY

BEGIN MPS-19

Y 100 200

TIME (seconds)

300 4

Figure 300. 14.231 Ul Radar Plot, Horizontal Range vs Time

303



SPEED (thousands of feet per second)

o

M

“— BEGIN MPS-19

I
END VACUUM TRAJECTORY

END MPS-19

BEGIN

VACUUM
TRAJECTORY

1800

—1 1600

VACUUM TRAJECTORY

VACUUM TRAJECTORY

—11200

—1 1000

— 800

—1 600

— 400

-—1 200

100

200
TIME (seconds)

300

Figure 301. 14,231 Ul Radar Plot, Speed vs Time

304

400

(puodas 1ad s1ajew) Q33dS



FLIGHT PATH ANGLE (degrees)

(0]
[

60

40

20

D ——

- BEGIN VACUU

M TRAJECTORY

VACUUM TRAJECTO

RY

| oo

VACUUM TRAJEC

TORY

END VACUUM TRAJECTORY\
_ S,
e
100 200 300 400

TIME (seconds)

Figure 302. 14.231 Ul Radar Plot, Flight Path Angle vs Time

305




ALTITUDE (thousands of feet)

600

500

400

300

200F—%

100

—
219.00 SEC

VACUUM TRAJECTO

END MPS-19 40.20 SEC

<+—— BEGIN MPS-19 29.60 SEC

50

- BEGIN VACUUM TRAJECTORY 35.00 SEC

VACUUM TRAJECTORY

1 =

END VACUUM TRAJECTORY 421.00 SEC
} I T~

100

150

HORIZONTAL RANGE (thousands of feet)

Figure 303. 14.231 Ul Radar Plot, Altitude vs Horizontal Range

306

200




200
END VACUUM TRAJECTORY 341.00 SEC

N\

150
VACUUM TRAJECTORY /

100
VACUUM TRAJECTORY

NORTH RANGE (thousands of feet)

50

/BEGIN VACUUM TIRAJECTORY 35.00 SEC
<—BEGIN MPS-19  29.60 SEC
I

0 50 100

EAST RANGE (thousands of feet)

Figure 304. 14.231 Ul Radar Plot, North Range vs East Range

307




) ] A
o
N
A
b/
- o
ST [T
w
N
»
D
Y N
N
o
& _
r o
e ‘—_Lh
Z
9
(V2]
(9]
a
(4]

uG 69

-

Figure 305. 14.232 Ul Sketch

308




200

o /
600

- —175
VACUUM TRAJECTORY VACUUM TRAJECTORY

500

400 )
%
L
s
8 z
H] -
g — oS
£ lw)
~ m
a =
2 300 5
5 f &
< 3

—75
200
—150
END MPS-19
100
’ BEGIN VACUUM TRAJECTORY —/%
BEGIN MPS-19
0 100 200 300 400 ‘T
TIME (seconds) END VACUUM TRAJECTORY

Figure 306. 14.232 Ul Radar Plot, Altitude vs Time

309



300

200

HORIZONTAL RANGE (thousands of feet)

10—

l
END VACUUM TRAJECTORY

VACUUM TRAJECTORY

+——END MPS-19

BEGIN VACUUM TRAJECTORY

VACUUM TRAJECTORY

0 I 100
BEGIN MPS-19

Figure 307. 14.232 Ul Radar Plot, Horizontal Range vs Time

200

TIME (seconds)

310

300

400




SPEED (thousands of feet per second)

2000
END VACUUM TRAJECTORY ——
6
<—BEGIN VACUUM TRAJECTORY — 11800
—11600
5 ;
END
MPS-19
—1400
4
\ —1200
BEGIN
MPS-19 1000
3
L3
\’ —1800
2 — 600
—1400
!
VACUUM TRAJECTORY — 200

100

200
TIME (seconds)

300 400

Figure 308, 14.232 Ul Radar Plot, Speed vs Time

311

(puooes Jzd siajeu) Q334dS



FLIGHT PATH ANGLE (degrees)

T\\

75 . S [

BEGIN VACUUM TRAJECTORY

50 : 14—
VACUUM TRAJECTORY VACUUM TRAJECTORY
25 - —
0 e - . 4 N
-25 - o
VACUUM TRAJECTORY VACUUM TRAJECTORY
-50 N

END VACUUM TRAJECTORY

7 R : \

100 ) 200 300 400

TIME (seconds)

Figure 309. 14.232 Ul Radar Plot, Flight Path Angle vs Time

312




221.50 SEC.

600

VACUUM TRAJECTORY VACUUM TRAJECTORY

500
T
Q
5 400
]
i
Lo}
£
uJl
[}
>
-
[
<

300 t \

200

END MPS-19 37.50 SEC.
100
BEGIN VACUUM TRAJECTORY 31.50 SEC.
END VACUUM TRAJECTORY 425.50 SEC
BEGIN MPS-19 3.90 SEC.
0

100 200 300
HORIZONTAL RANGE (thousands of feet)

Figure 310. 14.232 Ul Radar Plot, Altitude vs Horizontal Range

313



EAST (thousands of feet)

174

abupy 4503 sA aBupy Yinog ‘joi4 Jopoy IN ZET'YL “LLE N1

*D3S 0§87 1€ AYOLDINVIL WNNDVYA NID3d

AYOLIICVAL WNNDVA

T3S 0§°SZF AYOLOINvIL WNNDVA aN3I

[

\\.uum 06" L€ 61-54W AN3

©D35 06°€ 61-SdW NIO38

(234 jo spussnoyl) HINOS

00€

314




<
a
o
—
o)
o
-
9
<
a.
D
Ye}
<
N
!
o
o~
™
)
t oy
2
Rl
(5




ALTITUDE (thousands of feet)

600

500

400

200

100

200

| BREAK IN FPQ-6 DATA —{175

N\

BREAK IN
FPQ-6 DATA
BREAK IN

- FPQ-6 DATA \ it

—150

BREAK IN
FPQ-6 DATA

—{125
~—END FPS-16. | ]
BEGIN FPQ-6 RAW DATA
|
+——END FPQ-6 SMOOTH DATA
—100
300 —— e - - :
—75
FPQ-6
— 50
—2

END FiLM DATA

BEGIN FPS-16 FILM DATA

BEGIN FPS-16

END FPQ-6-—_]

100 200 300 400
TIME (seconds)

Figure 313. 14.245 Ul Radar Plot, Altitude vs Time

316

(ssa43woy 1) IANLILTY



HORIZONTAL RANGE (thousands of feet)

END FPQ-6—

/
400
300 V4 A
«_——1BREAK IN FPQ-6 DATA
BREAK IN FPQ-6 DATA
200 /

BREAK IN
FPQ-6 DATA

/— END FP5-16
100

BEGIN FPQ-6 RAW DATA
END FPQ-6 SMOOTH DATA

BEGIN FPS-16

BEGIN FPQ-6
|

END FILM DATA
BEGIN FPS-16 FILM DATA

0 100 200 300 400
TIME (seconds)

Figure 314. 14.245 Ul Radar Plot, Horizontal Range vs Time

317



SPEED (thousands of feet per second)

2000
. END FILM DATA
—1 1800
—{1600
BEGIN FPQ-6
5 o T By e e —
FPS-16
—{ 1400
“_ i o I
—{ 1200
END FPQ-6 y
END FPS-16 (
— 1000
3 [ ]
— 800
BEGIN FPS-16
2 ) — 600
—BEGIN FPS-16 FILM DATA —1 400
1 4
—1 200
0

25

50
TIME (seconds)

75

Figure 315. 14.245 Ul Radar Plot, Speed vs Time

318

100

(puo>as Jad s1313w) 33dS



FLIGHT PATH ANGLE (degrees)

75

50

25

— B
\ ! e e,
\ I_END FILM DATA L [END RSl | R
BEGIN FPS-16 FILM DATA | -BEGIN FPQ-6 END FPQ-6 —
BEGIN FPS-16
25 50 75

TIME (seconds)

Figure 316. 14.245 Ul Radar Plot, Flight Path Angle vs Time

319

100



ALTITUDE (thousands of feet)

BREAK IN
500 _FPQ-6 DATA B
FROM 129.08 SEC.
TO 157.48 SEC.
\

400 ——— : ~—END FPS-16 105.66 SEC

=—— BEGIN FPQ-6 RAW lDATA 100.08 SEC

——END FPQ-6 SMOOTH DATA 95.78 SEC

[~ < BREAK FROM 210.48 SEC. TO 227.58 SEC

BREAK FROM
256.58 SEC. TO
280.68 SEC.

BREAK FROM 287.68 SEC
TO 300.68 SEC

S SO

300 L S I B
200 —
BEGIN FPQ-6 48.98 SEC
100 — ; ~ S S i
END FPS-16 FILM DATA 30.06 SEC
BEGIN FPS-16 FILM DATA 22.76 SEC
BEGIN FPS-16 8.76 SEC END FPQ-6 415.68 src\
0 100 200 300 400

HORIZONTAL RANGE (thousands of feet)

Figure 317. 14.245 Ul Radar Plot, Altitude vs Horizontal Range

320




abBupy 4sp3 sA aBuby Yinog ‘jo|d 4opoy N SYZ ¥l ‘8LE 24nBiyg

T
D35 89°Gly 9-Od4 AN3J

f./.l

D3S 89700 OL D3S 89°/£82 WO Nvaygs

23S 89082 OL 23S 8595 WO v_,o_\umm\
23S 86°/2Z Ol 23S 8¥' 01l WOYd JvIdd
|

23S 8 £G1 OL D3IS 807621 WOUd 9-Ddd NI AvIde

|

235 9472 vivd W14 91-Sdd NIO384
nwm_m 20°0¢ Viva W1ld dN3

9-Od4 D3S 84766 V1Ivd HIOOWS 9-0Odd AN3

S T
/

]

D35 807001 Wiva mvd 9-Odd NIO3d
\ —_— 23S 99760l 91-Sd4 AN3

S

D3S 9478 91-Sdd Z_Om_m.#

D35 8678y
9-0dd NID34

0oy

00¢

002
(4294 o spupsnoyy) 15v3

00l

08

(4934 jo spuosnox.p,) H1NOS

321




Figure 319. 14.246 Ul Photograph

322




# FPS=16 ENDS

600

X
y FPQ-6 RA

W DATA BEGIN

175

500

f’\FPs-us SMOOT

g™

FPS-16 RAW DATA

X
X
X
F
X
3

FPS-16

.
x
o

-——FPQ-6 SMOOTH

{.—RAW DATA BEGIN
DATA END
H DATA END

150

—125

400

X
A
x

~—

FPQ-6
RAW DATA

(s1248w01>) IANLILTY

300

ALTITUDE ({thousands of feet)

200

~—_ FPS-16
SMOOTH DATA

100

FPQ-6 BEGIINS

FPS-16 BEGINS

300

400

100

Figure 320.

TIME (seconds)

323

14.246 Ul Radar Plot, Altitude vs Time



500

400

300

200

HORIZONTAL RANGE (thousands of feet)

100

FPQ-6 RAW DATA

X

’

FPQ-6 RAW DATA BEGIN

x
X, FPQ-6 SMOOTH DATA END

X FPS-16 SMOOTH DATA END

7
X
- FPS-16 BEGINS /

x/F PQ-6
/

x
/
X

/

SMOOTH DATA

Figure 321. 14.246 Ul Radar Plot, Horizontal Range

X
/
.d"f—FPQ—é BEGINS 17.43 SEC
100

200
TIME (seconds)

324

300

400

vs Time



SPEED (thousands of feet per second)

P‘{FILM DATA END
Y —1{1800
K%
X
( \x\
X
*x
\‘x
h xy —{1600
\X
Xa
l\
‘\
K X\
x\
x\
x\
. —11400
X
\xl&
A
X
e R X
k"x —{1200
"S\x
ey
FPS-16 ENDS — 11000
FPQ-6 ENDS
X
I —1800
FPS-16 x
BEGINS ’
!
X X
% —1600
& I
%
X
rs :\./4 I
BEGING FILM DATA BEGIN —lago
—200

25

50

TIME (seconds)

Figure 322. 14.246 Ul Radar Plot, Speed vs Time

325

75

100

(puodas 1ad s194ow) Q33dS



FLIGHT PATH ANGLE (degrees)

80 S R S— — ——
FPS-16 |
BEGINS | % FPS-16
X, eEG|N$*“*x,§’— FPQ-6 BEGINS
\ Xxx x |
NO XXxxy
FPS-16 \ DATA XXy
ENDS —™* "lkx" _—FPS-16 ENDS
75— — x — ——
70 T . -1 - T T - - i - . \\—4
FPQ-6
ENDS
65—t ———f o — - s i —
0 10 20 30 40 50 60 70 80 90 100 110

TIME (seconds)

Figure 323. 14.246 Ul Radar Plot, Flight Path Angle vs Time

326




i 600

500

Ia

300

ALTITUDE (thousands of feet)

200

100

/
/=— FPQ-6

X/x

/

L/ FPQ-6 SMOOTH

J——FPS-16 SMOOTH
X

147.53 SEC.

/FPS-]é RAW DATA

1<-FPS -16 ENDS 181.06 SEC
210.53 SEC

RAW DATA BEGIN

DATA END 107.23 SEC
DATA END 105.76 SEC

/

X

FPQ-6
RAW DATA

J=—FILM DATA END 28.06 SEC

/‘/FILM DATA BEGIN 20.56 SEC
Xf“\FPQ-é BEGINS
X+— FPS-16 BEGINS 9.36 SEC

]'7.43 SEC

413,53 SEC —__)
I

Figure 324.

100 200 300

HORIZONTAL RANGE (thousands of feet)

327

400

14.246 Ul Radar Plot, Altitude vs Horizontal Range



abupy 4503 SA 2BUDY YINOS-Y4ION ‘40]d 4DPOY IN 9YZT ¥l "GTE 24nPHd

008 007 00¢ 002 001
D35 €57 ELY _, , D3I €67/l NID3E " D3S 927601
SANI 9-0Odd i *D35 907 181 viva mvd AaN3 VYivad D35S 9¢°6 |
¢ | SANG 91-5dd —u, | 7704 HLOOWS 91-Sdd  SNIO38 91-Sdd
X Xpox ¢ ¢ I Y X X X , ,_. % % X X

F— T

N3 Vv HIOOWS sva N sNID38 9-Dd

(4934 jo spupsnoyl) |Sv3

328

[S)
HL¥ON - HINOS

(4994 o spunsnoyy)




