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ABSTRACT

This volume presents in detail the airplane flutter and maneuver-
gust load analysis results obtained during B-52B/DTV Configuration
1 (with fins) evaluation. These data are presented as supple-
mentary data to that given in Volume I of this document. " In
addition, a brief mathematical description of airspeed notation
and gust Toad factor criteria are provided as a help to the

user of this document. References are defined which provide
mathematical descriptions of the airplane flutter and load
analysis techniques. Airspeed-load factor (V-n) diagrams are
provided for the airplane weight configurations. reanalyzed

for finned DTV Configuration 1.

The other three volumes of this document contain the following
information:

] Volume I  Summary of airplane flutter and load-
strength evaluation analysis results
and a comparison study of pylon loads
resulting from the DTV.

° Volume III Pylon Toading at the DTV and wing inter-
face attach points using Stiffness Method
1.

(] Volume IV Pylon loading at the DTV and wing inter-
face attach points using Stiffness Method
2.
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1.0 SUMMARY

The results of unsymmetric airplane flutter and Toad
analyses for B-52B-008 with and without Drop Tast

Vehicle (DTV) Configuration 1 (with fins) suspended

from the right hand wing pyion are presented in this
volume. A sketch of B-52B-008 with the finned DTV
Configuration attached to the pylon is shown in Figure

1. In addition to the analysis results, a brief math-
ematical description of airspeed notation and gust

load factor determination are provided. The flight

load analysis technique is described in Reference 3 while
the flutier analysis method is given in Reference 2.

Unsymmetric flutfer analyses were accomplished for 2

fuel configurations with the finned DTV Configuration 1
external store at right BBL (Body Buttock Line) 208.

The flutter analysis results as presented in Section 3.0-
of this volume indicate that the configurations are flutter
free (including 15 percent margin of safety) for airspeeds
up to 300 KCAS or Mach .75, whichever is Tess.

Flight load analyses were conducted for 15 gross weight
confiqurations. A complete description of the maneuver-
gust load factor and speed - altitude resirictions appli-
cable to these analyses is given in Paragraph 4.1 of this
volume, Taxi-takeoff and ground turn analyses were made
for the airplane at a maximum weight of 336,344 pounds.
Based on these Toad analyses, the wing shear, moment

and torsion design Toad envelopes given in Paragraph

4.2 were developed. In addition, wing center section and
gear Toading are presented in Paragraphs 4.3 and 4.4.
Based on a sirength evaluation of the airframe (detail
strength evaluation presented in Section 5.0, Volume I

of this document), the airplane structure is substantiated
for flying the drop test mission. However, the speed
restriction defined in Figure 2 and the 1.8 g Timit maneuver
flight load factor restriction for weights above 306,000
pounds apply.

D3-11220-2
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2.0 ANALYSIS METHOD DESCRIPTION

The design airspeed - altitude envelope shown in Figure 2
is given in terms of calibrated and true airspeed.

Load analyses are generally accomplished using either
true or equivalent airspeed notation. During flutter

‘and_structural demonstration_testing, it is cften cpnvenient

to use indicated airspeed terminology. Therefore, Paragraph
2.1 is provided so that the user of this document can readily
convert from one airspeed notation system to another,

Paragraph 2.2 of Reference 2 gives a brief mathematical
description of the flutter analysis equations. The unsymmef-
rical mathematical model was developed using:

Beam theory free-free coupled mode vibration
analysis.

- 49 airplane modes (rigid body and elastic).
- 3 drop test vehicle modes.

Doublet lattice unsteady 1ifting surface theory
which accounts for Mach number and finite span
effects. It also includes aerodynamic coupling
between all aivplane components, However,

the drop test vehicle aerodynamic gradients
(slopes) were as defined by MSFC and coupling
between the DTV and airplane components aero-
dynamically was ignored.

- 120 aerodynamic boxes were used to define
the 1ifting surfaces, Figure 3.

- Quasi-steady vertical force, lateral force,
pitching moment and yawing moment derivatives
defined the DTV aerodynamics.

Flight load analyses were accomplished using a mathematical
approach similar to that described in Reference 3. The maneuver
load factor criteria used in the analyses were:

Positive Timit Toad factor of 1.8 g's for weights
in excess of 306,000 pounds. For weights below
306,000 pounds, a 2.0 g 1imit load factor applies.

Negative 1imit load factor of -.67 g's for all
gross weights.

D3-11220-2 .
13 ORIGINAT PAGEH KB
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Gust load factors were determined from criteria given on page
7 of Reference 1 and page B-5 of Reference 4. A mathematical
description of these criteria is given in Paragraph 2.2,

Ground loads and ground clearance were determined using static-
elastic analysis techniques which included gear nonilinear
characteristics. The Toad factor criteria were:
T e Téii-takeoff, 3.0 g ultimate vertical load
factor.

* Ground turn, 1.0 g Timit vertical load factor
along with a .27 g 1imit side load factor.

Typical taxi-takeoff and ground turn amalysis methods are given
in Paragraph 2.4 of Reference 2.

D3-11220-2
13.1



e ST ETAE

D3-11220-2
14

nnnnnnn

AERODYNAMIC PATCH PANELING

B-52B/DTV

FIGURE 3



e BTETEINES ommany

2.1 STANDARD AIRSPEED NOTATION

Ve = Ve = AV
WHERE
Ve = CALIDRATED ARIPEED, KNITS
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3.0 FLUTTER ANALYSIS RESULTS

Results of the unsymmetric flutter analyses for B-52B-008/
DTY Configuration 1 (with fins) are presented. The analyses
were accomplished for the fuel loadings defined in Table I.
The drop test vehicle-pylon- frequencies and frequency variations
thereof for DTV Configuration 1 are shown in Table II. The
flutter analyses (conducted at 27,450 feet to be compatible
with the Reference 2 flutter analysis) show the airplane free
of flutter (including 15 percent margin of safety) for a 300
KCAS/Mach .75 airspeed envelope. At 27,450 foot altitude,
VD is 447 knots true airspeed (300 KCAS/Mach .75) while 1.15

is 514 knots true airspeed. Since all flutter analyses
were made without structural damping and the minimum structural
damping of the B-52 is .015, the analyses are conservative.
For a description of the flutier analysis mathematical model,
see Paragraph 2.2 of Reference 2.

Results of the unsymmetric flutter analyses for the 315,435
pound configuration (including pylon frequency variations
as given in Table II) are shown in Figures 4 through 12,
Results for the 272,441 pound configuration are shown in
Figures 13 through 21.

D3-11220-2
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TABLE 1
FUEL LOADING - FLUTTER ANALYSIS

FUEL LOADING TOTAL
OWE* DTV LEFT | MAIN | MAIN [CENTERIMAIN**| MAIN [RIGHT | FWD. | MID | AFT | H20 |A/P GROSS
(LBS) (LBS) [ ouTBD. 1 2 WING | 3 4 | OUTBD.| BODY | BODY | BODY | (LBS) | WEIGHT
(LBS) | (LBS)| (LBS){ (LBS) | (LBS) | (LBS) | {LBS) | (LBS}| (LBS)| (LBS) (LBS)
B-52B/DTV CONFIGURATION 1
181344 48571 7160 | 13837| 10436 | 5000 | --- |13837 | © 0 0 |35250] 0 315435
181344 48571 14317 | s00O| 5776 O ~-= | 5000 [ O 0 0 |12433} 0 272441

8l
2-02z1L-€d

* OWE - Operating Weight Empty (Includes Pylon and Crew)
** Main Fuel Cell No. 3 has been removed from B-52B-008

5 ¥00Z 30
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TABLE 1T
DTV~PYLON CANTILEVER FREQUENCIES

PPTCONFIGURATTON |y 15 4 pyLON  |DTV CONFIGURATION 1 (WITH FINS)+ PYLON
s NOMINAL FREQUENCY
MopE kb FREQUENCY FREQUENCY VARIATIONS
LATERAL (F1) > 4,29 Hz 1.88 Hz £10%
LATERAL (Fp) [> 4.75 Hz 2.40 Hz +10%

PITCH (F3) [B> 5.34 Hz 2.31 Hz £10%, #20%

>

NAAAY

X-15 INERTIA PROPERTIES; WEIGHT = 12636 POUNDS,

IpTcH = 75151 SLUG-FTZ, Typy = 76620 SLUG-FTZ,

IROLL = 3373 SLUG-FTZ, REFERENCE D3-1652, PAGE 7.

X-15 + PYLON FREQUENCY DATA OBTAINED FROM D3-2121, PAGE 2

DTV CONFIGURATION 1 (WITH FINS) INERTIA PROPERTIES;
MEIGHT = 48571 POUNDS, Tprrcy = 406995 SLUG-ETZ,
Iyay = 406995 SLUG-FTZ, ?ROLL 9831 SLUG-FT2

[ |

PRIMARILY A DTV-PYLON YAW (TORSION) MODE WITH SOME SIDE BENDING
PRIMARILY A DTV-PYLON SIDE BENDING MODE WITH SOME YAW (TORSION)

A DTV-PYLON PITCH MODE

ANBEIOT Bl SERETETE
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4.0 FLIGHT AND GROUND LOAD ANALYSIS RESULTS

Results of the flight and ground Toad analyses conducted for
B-52B-008 with and without DTV Configuration 1 suspended from
the right hand wing pylon are presented. The analyses were
made using the fuel sequence given in Section 3.0, Volume I
of this document. The criteria for the Toad analyses were:

] Maximum B-52B/DTV gross weight of 336,344 pounds.

0 Maximum airspeed of 260 KCAS or Mach .75, which-
ever is less.

o Maneuver flight load factor restrictions:

- Positive 1imit load factor of 1.8 g's for
weights in excess of 306,000 pounds and 2.0 g's
for weights at or below 306,000 pounds.

- Negative 1imit load factor of -.67 g's for all
gross weight configurations.

e Ground handling load factor restrictions:

- Positive ultimate load factor of 3.0 g's
for taxi-takeoff conditions.

- Positive vertical limit load factor of
" 1.0 g and side 1imit Toad factor of .27 g's
for the ground turn conditions.

° Gust load factors per Reference 1, page 7.
Y Ultimate loads are 1.5 times Timit loads.
4.1 Maneuver - Gust Load Factor Criteria

The Timit maneuver and gust load factor criteria used in the
steady-state load analyses are defined in the airspeed-load
factor (V-n) diagrams shown in Figures 22 through 30 of this
volume and Figures 52 through 57 of Reference 2 for the
airplane gross weight configuration and airspeed-altitude
conditions evaluated. These maneuver-gust criteria reflect
airplane weight, airspeed and load factor restrictions es-
tablished for the drop test mission. A detailed mathematical
description of the gust criteria is given in Paragraph 2.2
of this volume,

D3-11220-2
38
E4227



k3 T T T T T 3T T T
i ry s S i t 1 ¥ y z I " -y z 1. 71 +
i s gt . Erae i i + = T = rb §
i Fivwas + i * !"""‘
= - et T t i i_,, I
; S‘r’\:f-‘n—-,--h@\h'E\_._ :
Frt : st b e T i by 11 for
T F ;- £ 3 ;
T e e . Ty T ot : =
- e L ——drnera 4 -
o i e + * *
3 7 T + y
i sl frm £ et " Lo S +
T el S el
— I t Sl 3 L
B § Pyt 1 o 3 ™ "
g L S : TITLLTY : I e e Ly
o Fe oy R Evy i T TN ¥ T ¥
L Pt v s Sy ¥ t 3
g [ et t T
o vy gkt i
e ey i he Aok [ty TN o 1
— .ﬂ ...;\.72 pinrs et gty -t ¥ 7
e e et g e 0 E vl i ')‘v‘ ; ol nd ; Ea L i [} Mg sl I
e ; T : : rowpey pay
Sas] e _,,-——f""""""}“"‘ P e et o T =t e Sy eyt
Pt T i - - 3 e e
a3 P i i e i ¥ s £ bt o .
freme= 3§ e g ot e v 2 = 1
P e =) s Pyt - gy
y T 7
Aot 3 prerd bt oo fmmear o S .—...{.......‘..,..S i""'"_" T i
- e Oi [ it o
e .
T . t =
v Ty -‘..._....__1..*_4.....“_‘:.'_-,.;._ I £ I T e
g s o - T Tt t e ] = = [ sy
et s sy sy [ plm
T

TR g S

T 1 )
F e sl irs-im rivivs 1§
,‘h..q......_‘-...u.‘../.'%.,. s ey T A > h
.

gt
(i e

T — .o 4
— T T TR ey e b Tt o Ty T
== SRS eI Bt ays e e e
ks P - n i o fr s R
3 T e e " e 3 Tov P i iy vttty mamgi I
iy T : 3= i e e e T e ol Lt ot £ x 1
r "'.:.:. .l__..{.. ok S s i & idrin pebivlng il =t iy X : 1
- 1 T
s — g ipaguey o
o - 2 T i x ot 3y —rigie iRy S § Sl pen H
pres T, RO T T T e e T "1_‘ o P Ty ol et plgind sl § ey [T 43 S BeTet %
- = ] J b v 3 3 et Ak Ry ! prbniek iy T i pl Supieg Chmy
o o vt = e der £ § 2 P T et et el S Y AR LY | St 1
L---}C;A o e ,..,.......;!_ R imgrieink 2 s + : fat o
- ¥ t 4 =1 e medn af - i ' etk 3 st it
pryey ETTL A e e T r T -
[ERAS 0 rtrs Fogrinl paiymy it 1 ol porss v i e oy | [ErL VL PRt ey s fu e o samy
. ” iy iy iratioven iy T kS g [l iy i 13 t =
ot e R Y T H : 3 3
Eea——s ; ————y Sy ¥ 1 7 + 1
P P i . 1 el i ¢ e sl B it e e S
bimvered 3.L + L3 iy ;_. 1 - 3 T I I Tt T | an) . =.

- d — et + ks + — e
p At Sl t e T pohddley LI -+ ¥ Pt ey o
T + - I 1 [ el o R S Yoo 5 T z }

- = ¥ g Ty Ty g g oy T YV LA ey T
e ey LY TR e S gy
t ¥
g + TR TS AR S ¥
H
¥ ey W g
i =
£ e S T T T T
Pt 4 i it 3
Lt » : L i et e
frase gt 1 ; et i i ettt TaiToartn ey : b mhoe
- : : ST Tty it 13 : U e & by
L1 'j G e o — 7o bt 7]
7] S e e o ; - T ik o I T
- bt EewwERy ] Fgviphan L2 S vy et ool guiion ol Rl
e ¥ =~ o e e gt Aty = e —
b T v 7 1 4 Ll £ P gas by er ot 1 gy i : s
e ey | e e e s L T e Tty Sy Sy ‘———"‘-ﬂ‘ e P S ol et e iroals Tuts VR riinkegi Jpliesh
et pivle g g gt 2oy gt Mgrirrpigboll il i Wi
|y ) Satmepebisbel drgvree i} Tt 1m et iy ,*..... e b = " o gt e i W P
= B gy Kot fe e g B et = b

e Sy
e - ——ge

SIS AY
T e T
o AR e T

o PPy T E——
sty P -f

ol i

-l gy e le —1

TR R e wda e
Lo e

B S Sty
Ph pasead
ara Iy

= s o

Py I e

pt e -...;... T

e s D e o

._--__-,',‘_:E-T;EUGT{(Z:;“ E i

EE g e e mpavue. Lk b o Al
S e e R e

ot i

=
iy evivy ™ H
e Bt B frars e et e

b et At s Rwote ety ik dug et &t vl T il A 2
T T T ey fo ety k' P
Y e 3 i EEreas i LTI INT i TR e b =
:::__,( s g ol P Yo e Ty e o D ey

s

i Eys e ol e

T o ek T et

- = .-...,..: [ ey fiai et [ i pilai T -
ety > ey Sl P T T T e T

S v
Anfbghaebiy

[y
i RIvva<d
ooy bl

- :%—’-‘_.; T Taper] Soeeth phoery Siwant
e e e e e P T R I T

A .EIJZ,:; o e e (DO"“ B Eov pIa = Lot sty E(:\_e;_}r____

e e e AR S R SRS

e e T T e e
S e R oL i

N Tl

et gy e g
i St S b

- aered f m vl —a

{ ety e i o et Dot
T ey — e ety gy wem gy g
[ [ rSaiom iysioys ey s A 3 et s T Py gy 4 WS4 i
SIS o e e s - S T Rl IO e B E T
it & PeEs g s % et et = = s i
:"--L"""""""H‘“" [ e nes = £ = o T e e L T e e T e e AT I
ke o ety PRI RS It K ; T TR T T TR e e T O IR 5T
R e s s — T T PRy e
Ly e T ot e 5 ) < g by bt e | Aoy [y Sgpanisiy ..-...‘.-.n....,.'s’
i, pndi et et Tiraies vy - 3 prearigh bt o]
o S U TR Pt ey P T
T e ] o : TiITE LT ‘—:-::'ry
B o ot B BT raolon Tt deton L T sl ;
= — D R T B et T e 1 O Sy

ST ETRTISE Sviary i tapoiny ok shor+ phis Miggtor SPb il theniiiel srumiing anplpaieiar ol Dirrafona on

‘ se bt ] by — e e e dy

et Sty it amiid

2t emerh b ] i e e o con ]

it iy

Rt

= fis oo prorend Foraln Shacivalooty Ty Pl Eakios et Tt
E ey ] PR T et ETist Rt 3>
s : P e vy ey - e
3 - < - -t e = P — o SN e - STRDE P
I el b e X
T - = T sy
ettt eyt oy gy = e S povel il P
: e e IITILEE ey
e - e T T D
¥ PR [PPSR A AU (i I, s ey
1 3 gty [retepay pryiuing ianieprd - Pisipuaet Sudppi gy 1\_.....,..‘ s sumdvatag il
drrory e o) v Ltk o . 2 R e beck S singliha samhs
} E : T T S R T T S SeprhatheooE el
} - a 1 ey e b= = e o e f M m oaim w e
e ke i Toar i T s
T L, T e T T T S T L . —
¥ Pz b T - T o iyt pmpetasgla B

C‘ALC A/H./’ )1.:-.{, “:33/-” REVISED DATE LIMIT V—n DIAGRAMS

CHECK' A/P GROSS WEIGHT = 336344 LBS.
APPD CONFIGURATION T (WITH FINS) '

SLEIANVE | No. D3-11220-2
REV LTR: , FIGURE 22 [SEcT | PAGE 39

E-3909




s ¥ t T T t = £ $
- ¥ ir 1 Tvmd rd
T 1 T t frainad
R e T + T &
i t 7
- t 5 T Y T t
ot t i + y—
e pmpn 3- * L2 gyt e Lo i i
L AT g i St : 3 =t = pore e
¥ T %
; — LN et T
T T
g = n..:! ' r T
34 i = =
b : b L [Teaivy :
pa % L
o - = T 1
: T 3 = 1 o
=1 i t
ya e 8 pissrens
e = s | SECY o i T
e f braeder o L -+
¥ Eey T ¥
sl sy z ¥ 1 t
¥ —irn i : e t r
T +
g £ t P
TR LA | [ it Y i ot +
e i Iod we hoa
[ e e T
z : 7 X
e g t
¥ .
1 - Yy '
B g !
11
i T
rer s Fl
g i rivd
| P A 3 s
I e =t t
e Err
ey sty Sl g
{ i Fistrmyg buree g Sapesing ol
i $ i T
g sreseeas 17 P ek o P Sy SeT e T 1
ek s o ey S Sy e vy
e o e _2"‘15 [rro o e T
3 b 2 N [y it el & ek g
T e - LG e otk B Jrant K ¥ =
. Py - wyin
—— R 1 Y F o
¥ - gy
1
EXs rrd ¥
oty
b e
*
L .
[y
B g = R s -4 LS
- T ¥
e e R )
i £
v s o :
g e T Py Ty T rrT av
T CITEREETAT £ bk g
[ ppoygin v [ et
+ 1 £l £ prr b
P I = Ton s Ty A rr e ; + 3
=t £ T 11 2
ST miveys Juiie (g f ; v
[ P g S i T b Eod b -

i— . [y — 1 oyt oo e - £ o)
e T T e P PP S B L st o T i
T3 I e e [reprey s pes & TR ey S kT S Py T T s
s : T S 3% iy : P Sa ey ot FYOYE gy g Sy ; 2 e
— < -4- = el e ad i
29 R e s s e S e e S T T e S e e m e Soes
e - TS Py ey S LU Tope gy Joyi ety [ eley
Pt 4 il I

3

oot

H Tt

T * 3 v pibe i
wiptry iy ¥ guimpiriguiod ey g [y
e e e [ririeg Saphvor ey & passdint
-..\q.me.... et phrrna g i ivs.s E powtfus»
oI gy o r
- g
(e Ty ym s Tyt
P e
furtrorptugry e v —
+ gty kgl PP PRTY Py g ey
ke iyt A% 2 ol gl =k ¥ T

E=pea

ey ,-2-_-:..-.

)

e

e

f
¥ Rl S e

PRt
baior £ e

Eyiral we

it Sty

PO e

Sy

TR

vk gl

AP g

potireplink

S

frremtnd

) ok

o e

vy e

1 } [ror
Il e gt S T T AL

]
Py ke

ew

-7 - —t
ity

vt Ml i) ya sl aidyiineirs

obentoh A e e

oo ST s T T paep o Passcpme fafmy A
) Fosary T fps gyt Andpds
. £ i P g

o w e g 4

A:B:w@n,

et

SEOETE RS

BRISE ‘:_‘nm

I

e E A Shsebelies eyt e

T T e e T e =5 e et iy ey
T e -

; IR o o Tty

iy o e

P =

o= v b

ot s

™
i St

Sisinggetivsl et iy

H SRS o St iy (] L4 S TR e oy
o ey P SR oy : : ] T T ThiiIres
= :
B e g ; B P PRy (=
B o { Ireiieh Srpwidguiegwy .3 3 iy
ren ey e PUPURDE 0 b Srl e
[T 3 e s ey -
i 4 T Roler g Smiitrel
= T et
- T
et Tehi Sl
e fEpgrynn
Epmenpes: 3 T
- Tl ;
ST Es e dy S i
iy Aoy do TATTINELT
Ty T Fry~
{ poye et ] i g el

S gfiot

PRI o I Fo

R g o s ey

paant Myt L
i [y ettt

pling

T X Pty

e e s e -
o : PR S
poast = s e
e e e T = e T,
P — s Rty - B Rkt
: = T PEE powmy B soateer ;

L

oAy

oy e

g ot

REVISED

g paia s

I I

=t i e wfm on mm

DATE

CHECK

APPD

LIMIT V-n DIAGRAMS
A/P GROSS WEIGHT = 328532 LBS.
CONFIGURATION T (WITH FINS)

AFPPD

REV LTR:

E-3909

FIGURE 23

LFLEINVEL  |No. D3-11220-2
| SECT |PAGE 40




sav ey - r x + T
TR s R 7 - T ey iy - .
el s} r,"“"* o 3 ; + t 1 £ il Fit s T
Py v * Lk b - = t i Y e oot E s Mok o . T
s T 1 ¥ > H t
b s o g ¥ 1% + st 1 P ¥ + L% n T - T
[ e ST T o 1 LTI .
= o e Sl s ey C sy b § T =
Ty [ o] T * -
H o T ¥ ; T
t f I3 T epip
= T
— — 11 W Y 1
= T 1o - T e
Y ; P ; +
AT f [Lnaxiing i o
—-—-1-/154‘-»! Sk Ak T - ”::;_F' 'Nm o i = 4
L1 H + i i T g
= : T z
Y T3 I B : e iy ’-\‘—*1\1"% 3 + + T +
e p T e T
- et TR — >
i friet try : ; H
ARt ey gy Sy : iy iz o=
Py - : : e - : : =
i JE Py oy == ;
Tt LT iToeT + : : ——
e Sy e mEEE ]
Wy ) LY LY 1
) - T } ) T
o : o : o o o
1 T Ty o =T T ey 1 ) : T r allnsadad) ] 3
Sl ] e T T S e ey sy
b T Pt 7 .3 e ey R
e TT EEene: H ] ] :
pge el
B i T STITIATT
e : :
ey e panst S :
sy ol il Fi T f e
Jragng l._.._. e + - +
ot T = L R
1 - T -
A S S pe——— E
i b g gy I
e -4 s i ot .
P 1= i (g Sviit A e privrly ire

[

NGO e ]

b [ S el
ikt Soped o g g ba}t‘ﬂ' 3 l

i ;
et T.‘Ff_ e ‘1:,1,_-)., .-m...—th\(..\uw:ﬂ i - o T Rk i

3 &kt H ¥ 1
T T sl ! — i T
e 3 e e
1 i invvinding [ paing i - .1...-.;:. pistanpindied e
ot % i £ H el futadpming L1
e pomy =
t a 1 - ae—— ks 1
[ ry g [ e pe e T JEE 1 t ¥ [ poe :
e g =3 : .
bt ning g T o vl Tl eyl shT ol y 1 eea=l
pi b st e o mrda - { T
T T T
1 3 Bl 4 T 1 3
= n e T = LT ey i i
et Y oo vy iy ooy midvant Soperirh R | = e s e Jopie Sy P T o]
e Y e e e ry
pes by ; T NI IS Rl L . ;
L et L = I8 2 + 1 rad i ek v og i
o cmdd v f e o % 3 1 o st b IR 40 ey iy
fmat ~ = [ SR 2 futeet Ryt P i 1 Yt = 1 ~
£ — 4 P
e et I fnee {73 I ey [ Srper s -3 ey
Y s et et priiryrl sl — T 1 £ ; [ -t Pty i ¥ - 4 i+
E - P > T 5 Tk i : Y T
T l e et partind i i e :
= e R 3‘-\&5{50., ¥ iy T
e G e e e SIS Ees N s R P T T Sl S b I T
> o o LT, L ey R T rngga T.
Tty i - 1 ¥ 1 I pE s P rieey
e g " T ; by > YT i Tenis o
—— L kel fadadms b " : ey
e 1 it g " L P LR, gl
T ,...*r..._ - T T = [oepey
STl b el b may| vyt S e epmene: R T oy ey o 4
3 : Fopas v T vy tr-""*"-—'f' e SEpap
b T z )3 gy b . —— e
St e P - : e = B Foseirs S 1 LR ThoapTT
o= : T E e > 1 Pt s g e Er e LSS YT +T
* o
Eraiep oy gl sinfo) Pevmps e I rr T ot b e s i S el Lo
otk L - e A iy vy gty o
(TS o 0% preruen guioel any: Bl Subsminyag Juphin I = pd el gyl i) Smleniiay 5 A indy sl
=y &n__.s Pl s bbb o B e e g_....-l pe IR Iy foin  ¥%
T S v c‘oi}jt\. ;:_——‘-:":‘.i':.—“',_,::'"._ R Ly Py Rt M et SR o T S
ISt T D T gy R fong ey e W s S Pt Sy
___,—;‘— T ia [RES Jamapoe Sapastny
1 e .,..-.4 1 s —amm a= i L

H

e ¥
[y

i ;.....«.1,... ol ok poay btk

1 nohwd.bm i i

T

Il e e LT T

T e

BT
[hbt« bl

=g W=y rd

e
..m..w: e

T Tt e e Ty ey
R e e Py F Py at sole I £
-—«-{,-( et i ‘;M v ]
e R

7 ,_9 B e

s falaiy ;. ._.-\—._. B il Yo/ttt Juitupripet Sonivy

Tl = eyt

B el LT e AR LT

ot Sorke ntlalh ] f
amg o et Pl el paert Shgd i
Pt Sl

ey &t

1
13 13 T
L}

ok e
LT

iy

vy iy
- [ S
._‘.L gt ekl iomiind

Ty Lo ey

Siligbraniborg i il

iy

— —s---—----.—l.u-»{-

LAyt e

L
TR

o Tmrei ey

I

= e ey e
—— Jum - fer M ] Ny g £ s e e
S 3_\}_.-.,,1._,.‘].‘.\4 = RSy HE ot ca Py
. i = o R
Y >
) pare o v 2 Aot iy, wits 1k vy - TTETTT =
[y ok s s iral s Gl b o A R D e e o e N e T TR T el et Cas
i | piks et pilignd ity ol 3 R Sdoripat Sipiigrilion
" T i i : T e g e
s e sty lioni i iy s P int B s o Bl = T T
N e e e B e e S S
i, . frr btk P dmede eI emd b A e Jkdeh e -_— 1 U P Juu Nep——
e e : S I T e
S ik vl el spoioed T e bt :

- fawar

Y3k Ky

g Raryup ——LTIL e i puiniey 3 S T
v \ga,‘ - R pis - by g iyt
Setkririny (et ok t b e g inbuiby il ST e [S Sty
- [T amy vy i g et P vt o st ped
T > i PRick phbil LT gt
- ; : Tom e i.:..-i e ey
Eiatl ek sveutu e stk 4 e ningd
ey ¥ —— Wrwsb Fus K
T gt 4 ) & Fhimmae ~
- el Forbl e wd w4 e = e gy
Frieed - x Iy giesint panivlils il
- : : ; s et
e el AT S g ey
sl o L vy ~
[ oo T vk bk -.....‘._ =
: «?2 ?‘F— £ = —-»\Q‘O =
(it} ety b ey e} T el SR
pa i yrriryee v 1 T Ty A L

REVISED

LIMIT V-n DIAGRAMS
A/P GROSS WEIGHT = 323532 LBS.
CONFIGURATION 1 (WITH FINS)
BLFEINEE N0, D3-11220-2
| SECT | PAGE 41

FIGURE 24

E-3909



m > _+ : i : s ~h= ] y T "
: oot EFANEEERYRR oot ~YW”I““"‘“C%‘EQ—'—’: bl ik —ThE e ien ety oY : ; Frot :
e e e e

T I v 13 T e T s n Sy s T 2 T T T I
31 o e = : T f 7 3 i t T
i T * T ta e e . T 1 i T = :
§ Y ¥ T } i 3 % T el oy TEEE—T 1 s ¥
1 Tyt T T 1 T T tyiect + t
13 % T

-+ s == s - % P <
y : s i i i SR P RS Lokl T S g . o= S s T ¥ L
¢ 3 H ¥ I Supgy & sy L g 1 - I L
ot = 17 1 = rar— ¥ s } 3
Py ] £ 2 Foen} ) e 7 ran ¢ it 3
3 g 3 3 - £ +
3 Ay 7 5 :
E: Tt T
teed T ey Ny 1 el e e
Z7 Ty b T i
¥ Eined teard: i e b | Wy Lo + ; St
i [ Ty e il kY 3 '3 L i
T s 7 % T T
Qo ik Teizet T L + 1 LT,
==l T3 IIT ; e Sy
[ z = e I i
T n
[t o e ] ey =
o ot - ex it  Hipainieid
g Py swpe —
Fir g e R ] a] gt ¥ —
_.....“ ‘ T i ;
Wl .ok | >
)
»-r--h 1

[V Sy ey SR sapapont

.J._‘_)_}é.:....._..,.. e rieburcyd 24
T

pelbes perg s perk g

n e
. ! Py ey m
2 L) [ andid o3 4
i ¥ it T t
vl Srm Erket
3 T ' T
T T T
poy = 3 T ) b B 3 3
SEcpbery [ iyteery pieangh o segges ;o
SR 32
At _..,.4-...“\!56 RS Sy T ,.,...A.,......‘.,w.“:'}:;('\ R R e f
Lt d ] ¥ b o : ¥ 3 :
[ e L e — T " -
i v T Ve " + (
Anphmng = 1 L o] + (\ L " s § i =G 3 s I3
iy e b Il L i - i b
! g R ok - " t 2.7 P 1
T t
m e Ty fuiny T st ™ n
Fry e " [Er g ©f i e t -
£ et e o) veide } phampey bagen gy i s ; 3 e b
s v w4 1 L [RTYTos Sy =iy i vy ey [k g i vk § Sy [eye e ¥ -
T fr e et ] - e o ST EopeyeT r T - - -
i tad e T T T T o
PRt iee ey, H T PRy g ol el - T . 1 P T e ST g
il b + T T
ey sy ~ + T %
::_.‘ - Hrey an gy pudadon 1 i D > et 7 v+ oA .......:.\- - ..3:.-1 T At + T T T
D e L b i3 ) PR sl tvitd by g
i Ik e e g Trird et r - " 3 1 DALY Yy rym T -
i S os ; T I 1 1 T e et
privec i o T " : pien gurery b [8 & i preimor
r 3 epe : 3T T T [Py SpyT==ry i3 T T z
s -k 2 T Fp it el . e faget 12 ok e g £ P g eys dnvpeguwint
Pt X gt sy Tk b pitdrindrg v s £ ki) iphuiotvy imboipy ey el | iadlams
=—F - - +
* =L e 4 vl e i 2 e e A 1
T 1 1 = . ca T H s i T
L 1 1 T e k4 by 3 T [ I S & S iy 3 1 iy 3 S
& wbake 3 e pa b L -
* 1 ey - ¥ T 3 ¥
= - S i oy ey it -
Sirges x 3 1 I L [y [ty kv i RISt g o gt el et
i T ey 3 £ [} e + " g red araaiTe et B e fros v Ty !
g =t = 4 e ] ya I foor <3 v 3. P Ty T +
I fryea Sy >
TOTUT T i “zbf‘:.:" iy E it Suhrvbinioy + ;_‘ o e
gy ¥ — T ol fo e rom 63 rs
T it e A i —}res o
Tyl i st =3 I s e pet it i 4 = Ef—e =]

¥
Tt

FEbwrs s : pyRe ey p———— pprei ;
T It ot e i ik R LA
e - 33 i £ PR & H PR S o
Y ; =

[ S pg

e o ey T z rhvbregn- ok
S e S R B T S T s

e Y pasiams Py s e ron 3 FR o S
PERET T ;

T : whoe Rt ey e Sty
: T - il ST T T T T e ¢ e S B g
T O ey e by [=5 g petoy ; pheh s
ey — e i + RS SN TRy 3 — - 4 d B e e B g G [y [ vy

e s 2 (S : e e Pt gy Sloey T S e BT ETEOeiy Fees gyt g

T B L T e e e o e T ks R it e Iy P
reAly 1 PR Sk 10 et S Y i o Wty S e Ty pe LR v PRl

z PRy . ¥

g fing

o £ E% bredri 13

_«.-n.ﬁ‘.,.
P e b P L ST frean vy
e s i bar I T

e Tl e hen o 2 v et
Ty

- e-r
g e e e

Sl oty i i

= MRS et v s Sy ey
‘ il Qv pe—y ip—e—— e eterro il sy e
e Y y: e S s . 3
b R
Py Frovsd § e bntt Sh o [ 7 & ek o Bl e """""'1‘::..- :.,'_'r"" iyl i
] . e e fa e 5 mamae d e - - -
iyivanid gy 0 r [ 208 Sendnioy firs ol s Sty i e ot Pt B
——— ey » rrepygry 1 - Wb £ angten ba [t .t YTy -
feea s 3TN weet i Py 22 SR N T
a3t mry $ e fof i vy gty s Spechut gl Bt A [ At st i ey ottt o et Ol il & o
ST " i [ y— v D
ik Lt e b "—‘(L iy i oy oy i-;---« e ] e
: 1 bl —i_q,lwr‘ - . — Lo Ry
i~ Py e § e ot s ey ety e g B ] v i
" e pUS e T ———— WOPRATI. SRS T
R Emt e SR G e
. piently S P ITitime: [ g