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O = 21:21:59 = 76919 sec.

- 40.96 sps	 t

{ w,



I^N

400—

!.000— 	 L

woof-

4m:.-

lover—,

or—

r

ww

.11`'

Ii-

Oor-

-0"

V
SILILIIfil t

0
tf.IILLLiti.LLII.ILIJI I

0
LLL

.	 .	 1	 .	 —t^,i	 lip 
-nme 'isto	

to's	
io-I	 11.6	 114	 M4

0 = 21:21:55 = 76915 see.

d6bii-	 ;

FIGURE 30. TC-4,.Lift--Off - Strain & Vib - 1024 sps

^	 -!	 1-	 -^	 1.



n —..,, l f 	 ^^wrJ1^`+^w+►y^'^IwN^++ewr^..,^aw*

-IOJO.

	

-2000_	 -
80011

G(10011 ^ ^

	

=loon -	 ^ V" 1^'}`^N'1^►^''Y
^tif'^'^""^►''`,^A1'd+^+

hi^N^'3n+^Y►'Jw.^^++'^'1►1Mlkrhs '̂ +^1p►rM^

Iancwn^-

1n	
Il - -..«.-

	

-soia11111^	 r

-20iroout

200000 -

I Dloo0

	

-20(1I41f l ^_	 '

Sn00.1

25000

C13
NJ 0	 —++^1a±',x"1 ► '°'i7Si,vT'i#,+^1^++1!1

-now

	

-soonu

lI _

	

II	 II
LL1 L I! I I I.

0
1 1-1:1!1.11 11 I I1 11 1 11 IA 1 H 11!1.1 11.1 1 I l l l I 1 I I tI 111.1-i	 , 1 11 t LI!I t I I I S I I I.11I 1 0 1 E.111f1 1:1.1 I III 1 I [till I I 

it 
1 : 1 I!I III.{ II 1111,1:1 I7 11 11 ]111 1	 1_I 1 1 11-1 LI 1 LI.E LLI I,l ! LLI:LllLI l i0	 5. 	 S.ti	 F..O	 F.5	 7.0	 7.S	 $.tl	 $.;,	 9.0	 9.''	 In.11	 10.5	 H AI	 11.5	 ma	 12.5

T111E iSFCI	 ;
r

O = 21:21:55 = 76915 sec.

1

FIGURE 31. TC-4 Lift-Off -	 Forces & Moments	 -	 1424 spaJ ^



f	 ..	 .._	 '..	 ..,n...::. .. 	 —T	 -^,	 ..	 ,^.....-any,-.,w.^.._ ..^-. ^..« ^..^y. -^.. .-.-.., v.... .: .»-.-^.«.-..,..._......^:: ^_ ,..-.........-.o.....:.....w+..:.a..r-«a^.^R 	 '

r	 .r	 f	 r

I

2

1	 -

J

x	 '

1 -

13 p	 _.wr+^.+tir^w.^}- .r Y	 v ' Y	 I+r 1r11 -	 .•JWr.^+r./1.^^'	 ,^+..•+..	 n.^.-r.Ml+r.r^'.*^	
^-----1	 u v	 '

_	 I

N2T

x•.03 -
L]

Cr
p . _.._...rMkl)<1'V;l''{^f.4-Yhf',Y '^-11,''N^' 	 1rf4y►n/V^r`+.r1r1dS^rMireilhl^4'M1+''VY^'^Y'1^iWy!.R/IAr1ar^ ►.

LLI	 11r r	 r
X

LL

Ll

0	 -^'	 111'Y,wfy(I^y^",`'"i.'"^'^y5r••	 ^►^•^v'^^l^f^•"'.rI.V^'	 ^^'r	 Y "' S

lc1	 .

-.05

.05

^ •03 -
05	 ^^^^ ^^^^^^p	 y ^_

N 0 _ -'^'
—"rYV^^	 ^hl"^/^• 

WF -.03 —

	

	 1s

-•05 -	

k	 pp

^Id lid 111 G^.l I H LLLIi1J_LI Id t t t l 1j].1 I!ta1 I!t_I 111 3 1-Ii1:11J 111IL11111111 1 1 t 1 Id [J Id L1.t 11.111_I.LhI:L1 I J-1: 1 01.11 1'I S 1-1 bl 1 1 , 111)1 J LI 11 C.1 1l !1 11 I I t I ! I I I I I I I'- I -I I ^ I I H 1 111 1.I 1111 1 111
11	 SA	 6.5	 E.0	 6.6	 7.0	 7.6	 6.0	 8.5	 9.i1	 $.5	 10.0	 10.11	 11.6	 11.S	 12.6	 12.11;

TIME ISI'C1

L	 1	 ^''

O = 21:21:55 = 76515 see.

G	 FIGURE 32.	 TC-4 Lift-Off - VLC eg Accelerations - 1024 sps
"W

°. ",	 . o...i:uaK —	 ==°y^.mm,... ,..i::a:..ya^1,. `.,_:_ :.yxa.:^3e:e^' 	u	 -	 ^ ^	 - ,^^- ..^:....-^v—u.^....:i=•.-.-.....t^ 	
-



-
.	

^

^-
^

^

.	 .
^

u	 - '	 ----^------ '	 ---- - ' -	 '	 -- --''	 ^-^^^---------^---

rb

cr

LJ

^
m_^o

 -Ohl
2.5 -
	 .

'

^'n

^ JE^

JuJuum]mxuu/^um^	 wm1m|uu^/x^wovx^u"/Huy ^u^nu]u^uwu^x»^x^um/x	 xhuux"k"uu
 15-0 —x*	 7.137.5^*	 0.5	 ,^	 =n	 /v^	 m.^	 n^	 "°	 "°	 le-s

TIME 119FIC")

^

`
.
`



5.Us

2.5^
C=	 r
rr=

	

.	 X41 f^►+rSP,^t{y. J^r,y^lZ,', vP. r ' r.JN„a^i . r. s Yr.. ,• .r. w:, .^•hr•. t^..rr.r. •c..r,c: .4. s - A, .: rla	 4r^. 4 . -..	 . r	 •,u	 rs.l. .r't^;.: .r.' r.ir^,^^ ., r:a,	 ..f._	 ..r••.r..,.. x.^• , .r s r'. •L , •.'ufJ J..yl„	 wrar,	 .,Y,<.

	

L	 I	 i r	 ,i • t .1, d I	 . :1 • , wr	 r.r r	 al	 ql}"1.	 !,	 .Y.	 ..	 _,... „	 !,	
'.	

uh	 ?	 iN, r	 f	 ^!, ..J..
r	

•}}	 q". -	 •^ • r6 h ,	 „^.,'ii: • 't	 .rl. . •r •r r ,	 _,,,., ^^ ^ r„ 	 .,'•If"', s.. :	 •, r y e : N:'.. y nt •^: ,,• r .	 - rp.•rr.:Ti'-. i• ,rr..'r't•rJ's>t:i, r.{ w., h,,.as 1 f. r 	-,i^^.• Y 	'mow.

u -2:6

S.Qt:

5-fir -

C3 2•SL	 4	 r^..	
4'iar'-i st':' I . •. y .116! ^ y 64•. LYa 	 -'r	 ray acs	 r/r	 I.vdn	 ..lue,	 nr	 .r	 b.	 p': .6	 -A.	 Ld.r	 .,1•., :e,U_.

	

Ur	 •: rrt'+{^.,^,=• ,L}t^^'Y111q-1 ^	 ^.. atif•Y .^ri!". 	 ,	 . 	.;t.-r.	 .	 , —	 .l,:.	 : 'f ,r	 r.	 ^'r. 1"	
,, ..,:	 .a	 _..^r..,.:'+:.	 :^•',	 „>t..'•i.iJ t;,+.. a , , 1	 " ,Y.'

Y	 ^	 ^ ^	 n Y'	 'r `	 • ^,	 •to	 -lo-	 ";Li	 r:^., •r•	 .'i i q; .,p. .2. i:,., a"tea,•• r	 :i,	 r	 1.	 1^ •	 r.J ^..	 'YY •..
trt

s.nL

!2

Cn	 (I	 •^..p11i^Lnrr.;=•t..alr^r.ytix —.. G`ir: ...r.. - ..:r!.:.i•i• ^...f+. - orw .•...3 •'r : i %4 ^^'I r^ai.	 . , ^. ir=.'.	 r -;:q!7;,.. t^	 .	 ,	 ,...	 ',. . ,	 r,,.	 .... . = 1^^ iyf: r.... r	 .. .••: ,r. • rtis '+,r ^.r . ^.r ^.. y:7 •►..•7.	 ...

300

lrf In^	 n....,•..Ix.• :••^^ ,r, s.aas o-r ,. • rr •ti...,,:.w: r., r.vu of :.r•:•,`..J!,., AL,.•1.ti.`. is ^... 	 n.. .	 .. -.-.v-,r'>;..,.w.., . 	 r	 r	 -	 r .1a+.	 ..	 ..	 m, ,... ..	 ^	 . .a	 vi.}	 ,	 ,-Jn...r•..••:t.r•.. 	 'ter Sn•. •+r. r

t1

MW

J COW
'	 . ( ^#!	 { _	 I' ^;I^i' 	 r '	 ;. E: 'I 	 1. [	 ,I I	 i^!,^^ , ff^ I l,	 ,I^' '	;;	 II	 ;, I;^ I :^ :+'	 I ^,	 Irl	 Ii !'#t ,	 I ,	 f ') ;1 #	 I	 1 , ' I	 t p, ^ l .	 {	 1 I ' i' ,	 ,+t^ I 	t i .r !

Ui	 j^I1 1 +I I ; E N 1Y,	 I^.,,.11	 I, ' n' 	 ,aa^+ aI 1ril ^. I	 :I".,	 j< 
4 t' s?ih{. }
	 ^

	

^p^'r;	 S a} .,{	 I^r. ^lr; - i1,tl:	 f	 S^ 11'^i t^,.LL	 'I 1 	^'^ r	 I }{	 ^,.	 ^5^'9}}
	 f. I	 1	 }	 {	 I. .̀¢̂	 r^,.

Cr.,	 it	 +!	 ,e^:'h., ^ cif. 	^	 .•y ^ ^ f,r+^.,i 1. r' ^ •	 .IIJ	 r -r '	 ^ ^ :	 t i^^	 t,.t.	 ^	 t f' i d^	 G . F^iFI ^, ^:, f}1	 ^.^:.^f:l: ri ^F.^3r ^r;rK• I ^, ^^•^ I^r'' 	 I , t I r̂ t^^l 	 I ,.	 t	 ,+I'	 i r^	 3'	 ^'#} r F ',' y r:	 i #3 fi;IV	 I,	
„,1 ,.,.}^ {	 IS j : 'Ij't"	 ^;i, t 1, '^I..	 k'^ Iy'ir	 ,fr , f-	 r	 s	 I rj^,	 tr	 PI''t	 'i	 I ^^	 t	 t^

p
u.	 'Ii. f i I	 i I	 : I	 1	 h	 E	 ^,^j II I 	,.! ail	 f I > f r^l # ; , i,^l .	 }I	 ^F f^^ ^^ :^ 	 E. tI	 ; r I	 I	 1	 ,	 t, F	 it	 , I >	 ^^^`	 1 ^fl s1^	 f^- -	 ^	 I^ i ^ ^	 r f ^ I'	 ^^ ^ 1^ I ^r l ^^^ ^'	 y 

li ,u } i ^	 I	 ^ ^ ^ ^'^ ! II ^ ^	 ^^ i^	 f	 i^l ^	 i.	 ^+^ ^ 1 	r	 II ^ I'1 ^^ ^ !; ^ ^ Ifj=I^ rl -^^ ^,^'^ I^ II^^^ ;^ ^ r7^^ ^: i,;,^^, 	 ^ y,^;^ ^; ^ ^	 ►p, ^;^ ^^, ^ '^ ^^^ ^, i {. , 

_MK,
,.	 J	 Ff	 qq	 I	 I!-	 i	 UI ^ 11•E I11111!!E+Ifl:1111:. i illlilrl#I; I +IlIlIiIII11IIIlllllklklkrllllFlll11i111f^ilrlEllll!1,11. 1111.11111#I!illllklitll[IItltlrl}141111#IIllllEll#I llltllllillll11i11illllli!-I1i111llllll^lJldllll.l.I

•cs	 .9	 I•n	 l.f	 1.2	 1.3	 1.4	 1.6	 1.6	 I.?	 I.B	 1.9	 @.tJ	 2.1	 e.2	 2.3	 2.4	 2.5
TIME ISH! I

O M 21X2:35 = 76955 sec.

FIGURE 34. TC-4 MAX Q Vita & Mc — Part 1 — 4096 sps



 I	 I	 1	 `^

a 2.5

.	 m G - ryYEQq >̂tir^l+w+*;t 	fyd^S^+^YlRW^1^i+^^;1	 ^	 ^+l4y4ref

•u

S.G

U

„^•.	 G ^'h^•%W^`rr4•^h'n^ ^I1Mi^4'^'n'!A'n^41' MA^4M^f^!/,14^Ifi^^^A^k+.^`kLTIM^'t^'M'4•t''A^+Jv^i 	 _
T
L7

12	 -

^	 6

G
m
^'	 G 	 trn+w: 	 y*^:'•.++Ir^ww*►^+ e^}!•^'l^+rylp^Yr^^YiM }ry	 s•Irp}rrrwwr-:rM^++..+^.nFemwMw'.^IF^rr.M,.«•.*rwr

12

'VI

c
N
571	 G	 SyM.wpn•T'TaM•N•MwNwFIi.•`^^'..aMYuN:r:.•+lr.M4^^Mr •^rJ^+.d!'Iw, Jilin?:.1FL'WUi1 :SRw'w► 'W^^rH •+^wµlf'KM W^I ri^^4RRM{^W1FrF^ f^{Y7TT^^IM ..rW^tiw MN^'•Iw.wwwl^- MAW ^'M^Y +M^4naPN
Y
U

-I S

-^G

2lxln^

F GtIG	

,ICO
	 G^ p'y ^^ 2' Y' ?' ^±	 '	 ?

s I` 1 fy . E
 • I' wm{

°,	 +	 ?x+ '	 +11 ;t;	 +.^ 1gc,	 5^^^	 ll.
-EU^xI^

.If	 rrl'Ill'Illlltllkllll lfli111illl^l#^k1111111111l j lillll1111'I.E.ILI:IhIIIIIIII.IIIIIIfIl.I'11.11iIII9III1	 11111111111111 M 1i1Il3111[Illl.^llfltlill^llt1111F1^11S11^111^11111111i1113111111^111iilfl:i!
D	 (•1f	 i•C	 l•7	 1.8	 {•1J	 2.0	 9.1	 t-2	 2.9	 !A	 e;F	 2.7	 2:0	 2.9	 3 .0	 al	 9.2	 'J 9

^— T11* f 5€ €. 1

O = 21:22;39 w 76959 sec.

FIGURE 35.	 TC-4 MAX Q Vib & Me - Part 2 - 4096 spa

.r



^.w.^• ^1 ^"Y _ Vvl^^ '̀^^^ 1"' ^il'^'^V^►i^Vl^,^f 
yLU`u^ 'f^^l ^^Y'' ^^r^•'" ^^^^^Y ^'I^^^^^h^^l^^ ►+^ri'ti^^"1 ^^^^.`X'^"^'4^ `

e ^ ^•— V ^'y^^^f ^^'^^yV^'1^w.'^e^`^"^"/'W^/^^t^^>.! V VVY ^'^^^4 V^^^^tir^FY'^YN l^ ^^^^1 S^I W^^^,^^^'^ 5/1^"Y^ r̂  l^`jf5; •r^`vtrlf ^ îyr` ; `M^^',i
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FIGURE 57.	 TC-4 FLMN-2	 Strain & Vib	 T+247	 T+256 1024 sps



F-
u

	

	
T	 MY'+•f'i^^^f'rT!117^.'^rllfor

-

1DOD -

Oa

to	 _	 {^P ^'" f^:l' '!Y^^	
^I'4^Ky^+ld'!''I"M^`^M1'"`fWIM

lY)
C'yw ^l

2YR —

^.ae>M	

—

1l3lJluY^3^-	 -

MKV--1
2MI& 0

I(Ir̂ [P39 --

.	 D _-- - _ _ re^^^	 W'^rv.M^^+MnM+tN1}	 ,^^NWVtivu^	 ww,rv^

6lh1Ti	 '

N	 o,.__..___.__..,,^^'+Ei^!^P^lilf'lah'{I^'^r+'^IW^h+^I^^W^1P^h^'{^l^'++^^^^'^^1'^M'r^^l^^^+^^^++^i^{^J+^'4^'V^j11^Mlh'^^' ► rtk1
-zsDt^D

-suww --	

I	

-	

F	 t	 1
LI11171 • IItll11.1II111111111il lilt IIJt_LLI'.I	 "3.k^ldi^il 11^1!1t.lfl!1	 1!Ilt!Illlfl!IkIIl-1 1 I'I11111 1 1111111111II'1111 1 PI'Iltlill-h l ' 11 	.11111 L111111:11'.1fI,I1111111111t1I II IfII1111111!1 1 131111 . 1 , 111ItI III[ it 11I-(1lll

1 •0	 1 .E,	 2.0	 2.:.	 3.C3	 "s-b	 4.0	 4.!.	 L+f,	 5 A	 E.0	 R	 911.1	 7:S	 8.0	 R!,	 9.(l	 S
TIll. (SL( I

-	 O 21:26:09 = 77169 see.

FIGURE 58.	 TC-4 FLMN-2 - Forces & Momenta	 T+249. 5 - T+259.5 - 1024 aps

Z



i

k;

r
4F-

_^ p. _ ....	 '.+.+1+i+-.1++•,r^,.r,,.^Wravv.wrvti.+r+..n".r1.^r.►.^Ir

	

^_^ ^^ 	 _. -^..i.-,Ww...^y.r.n,.4^^-.-^.1++..w..rr+M ►^w....^,..a....wl.,^^,.^,.,;.+w..^.....r..

	

"^	 1lJl^+fi^;^b^t4hl►t.^Nt!4'N14^M^^'^,^rti'IN+r11y!^l'^Vv^+'v"^i^r'11^ti'IMN`,INwK!vtiL'f,^rrti^`+^"'>*^^`'^1^"^4''YY y Y ^ '^"''1♦̂ ^	 '^

N

1 _

MOM

I-

I ,fl3

	

ur .
t .^	 _...... YtYj^li^f +p171W'1^^"^l^T_'."'f'!'9Ka^if/^^^fV'^r^'^n►1{t^lFi^Y7^•'r^^.^r..,:.;JCy^:sr.t^Yr^1'̂ ^'^7'^M'j^TY ^rn'1^^yy'r •'.7XY'^'1^r^T'^^Y1f^1^►rFr*rrl

ul
EL I

.G5 _

Cl
n	

^p	
-

	

t- 4' _	 •.•.sf^w. +> tll'r^ .►1^/+r^JvP.MV.vrr+.^w^M•,^^'3M^^.7^r^►JVeryVl,/wvsi►ti'WVY^++1'v :- .^.i.'th+Yl^NY^rv'^M't^'+dW'+!MrA'^^^,rV1q . Y_Yk^N^/^^^^^^y^r viif<.4^4+F"dfJ'^rJ.n^.Nrv!'J^WY,

c,
GIav	 :. _... _..... ^,	 .r^+n«►N • a r+.nr wr •w...+	 ^•r^l.^ r 4wwvlMN^r+..wrw^.^ w ytti.4'V+till+h w^+^►JVti!J1'L1lJ+htin',^IVwwn► ^w tiSww	 Afa

I.:E13	 -

4.1 1tal I111	 1111It1$1 j 9'1 	1111ttllt'1;'1I.II	 IIIIIrIIII111IItLI II t1'IIt11-I i 1I-I'.m tuJ-I. I1I-11IItitIIIitI W Iih 1111111111111111111 .111111 III lit i111111III 1111111 i11t1Iti1 11 11111I'M ILlt11a1II-[14rmi llIHIJ1.11

	

J	 .5	 I.+J 3X 	4.1',	 L.G	 i	 6.4	 f,.r'	 7.G	 '1	 B.0	 9JI	 9.5
1IM	 I5El 1

	

O 21:26:09 *77169 see. 	 ti

FIGURE 59.	 TC-4	 •FLW-2 - VLC eg Acceleration - T+249. 5 - T+259.5 - 1024 ape

t P

b

t

ti
a^

^t

i



.	 .
^

^

-
~

-'~.	 .
^

'

'
^

`

fj

;:	
.

^	 .

Liam""J'u"uw[uwumhn/uw/: 111 : 1—uum1 lumwuI lit wumt dolumuw[u"pm"hnL14 : 14:1 11:11:11+n11umuu1:1uwmukvmnJv*wn1:11mmwwIII-umu//JouwwJuwww14/,m/

.	 JIro forn)	 .

..

FIG-UM 60.	 TC-4 FLMN-2	 Bus Acceleration -	 T+249. 5 ~~ T4259. 5 - 1024 ape



b

t"mF Y`

I^^HIr= -

-+ter-
t

arw=

ter



tow

2000.

1000

CO
~00

-low

21111[	 A4^,r

0
20DDM

0^MDOOU

-2000MI

-1

20DUOU

MOM

ITAY.

.20M

^	 0'-	 +^'^N'^VI^'^^^I^I*^^^''^^^^1^.^"^,j+hr'^s^^.,,
Ip^'^^Ri[I^E:^

.•IcN;"^!.,'^:",^R'^'•'+^'14±^E+^?f^+P"^^:*^1+'?,^..s

O	 IIII ililrI	 IIIIIIII I

I.5	 1.0	
2.0
	 2.5	 3.0	 3.r	 4.171	 q."

0 21:26:17 77177 see,

FIGURE 62,	 TC-4	 Stage I Burnout	 Forces & Moments.

U_



w

r"

•
N

e
.pd

v
j

o
p

_
N

d
t
o

L
L
A

0
m

'

C
Y

I
V0

Hcoo
_

N

k
 S

 1
.I IN

 }S: 	
S:ISI.LLl	

^li 	
^3:SILLLLllS11J_LLS.4:

i:1:^ 	
L

^
- .iJ1f. 	

IJJ:W
:{.1

-
^.L1.Lu LULL. 	

i lll:llL
l 	

^.L115:I L15 S.:LI.LL:l11N L 1.L311:L! I,I:L 11Llll^l.l.l
-	

-	
N
	

O
	

+
	

N
 N
	

.-+	
O
	

5
	

N
 :!'	

A
i	

[V	
^
	

G
y kJ

V
l 	

-rte	
4
	

O
	

O
 O
	

O
	

p
	

fJ	
O

^
	

O
	

^
	

O
	

lu']
G

7

•	
IO

N
	

70az
;

T
uax812fli. 	

laax
d

i3
w
	

^gpzdi^>
a^

!4Q



1

s '*3
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