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INTRODUCTION

During the past few years, the Army Missile Conmand has been
interested in the adverse effects of the propulsive jet plume on missile
longitudinal stability. A research program established as a means of
cbtaining the understanding necessary for proper design of future missiles
susceptible to plume effects has been completed. The first phase of
this program involved the study of conditions where plume-induced aero-
dynamic effects occur and the study of wind tunnel test techniques which
adequately simulate high thrust effects on aerodynamic stability. For
these tests, strut-mounted models were utilized and pressure measurements
were the primary type of data taken. Results of this phase of the program
have been reported in references 2 to 19.

Based on these results,a decision was made to construct a stirg-
mounted wind tunnel model having the capability to simulate various
thrust levels. The model, which was designed and fabricated by Calspan
Corporation, included a 6-component main balance, a 3-component balance
fcr each of 4 fins, and a normal jet plume simulator. The fins were
capable of being tested 1n 3 different longitudinal positions. The
model was partially funded by the "Canard Centrol Aerodynamics" work unit
and included 4 independent remote control canards each with a 3-component
balance (see references 20and 21). The canards are also capable of being
tested in 3 longitudinal positions.

The purpose of this report is to summarize the investigations of

plume effects conducted with this model. Two tests were made at the
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Calspan 8-Foot Transonic Wind Tunnel (CAL T17-093 and CAL T17-123) and
one test each in the Arnold Engineer ing Development Center's Propu]sionl
Wind Tunnel transonic and supersonic legs (AEDC SF172/TF360). Tests
were made of 5 fin configurations at 3 longitudinal positions and at roll
positions of G, 22.5, and 45 deg. Mach number was varied from 0.2 to 2.3
and angle of attack from -4 tc 12 deg. Plume simulator chamber pressure
was varied up to 600 psi. Re«ults of these tests were presented in

detail *n references 21 tc 25.

APPARATUS AND TESTS

The model used in all tests is a body of revolution, 5 inckes in
diameter and 52 inches long with a 2 caiiber tangent ogive nose. Figure
3 depicts the g:neral layout of the mocel. It was tested with five
di fferent sets of fins, as shuwn in Figure 4. In addition, it was
possible to locate the fins at three separate positions longitudinally.
Figure 3 illustrates fin Fl in position 3,which is defined as hav.ng

the fin trailing edge 1.5 calibers (7.5 inches) forward of the model base.

Position 2 had the fin trailing edge at 0.75 caliber and position 1 at
0 caliber, or flush with the base. Figure 6 _..ws the FO fin ir. the 3
poesitions in the Calspan tunnel.

The model was mounted on a sting which iicorporate. the plume simu-
lator. This simulator consisted of 2 rows of 12 sonic jets arranged
circunferentially so that tke air from a commoun air chamber was ejected
normal to the longitudinal uxfs of the model. It was located 2.5 inches

aft of the model base as shown in Figure 3.

—_ “




A 6-component main balance was used to determine the body forces
and a 3-component balance for each of the fins. |

Installation drawings of the model in the various tunnels are shown
in Figure 5, and photographs of the model depicting these installations
are in Figure 6.

The tests conducted in the Calspan tunnel encompassed the trans-
onic region in their 8~foot Transonic wind tunnel. The AEDC tests ex-
tended the results into the supersonic regicn, to a Mazh number of 2.3.
The lat™~er test was conducted in the AEDC Propulsion Wind Tunnel, Super-
sonic (16S). Additional transonic data were obtained in their Transonic
faciitty, 16T. Details of each of the tunnel's capabilities can be found
in references 27 and 28.

Table 1 summarizes the tests conducted on the five fins at the
various facilities.

The model aerodynamic data were resolived in the body axis system
with the origin located at model station 26.5 orn the model centerline.
The aerodynamic data from the tail fin balances were resolved in indivi-
dual axis systems, having origins located at the intersection of the tail
fin hinge 1ines and the balance centerlines. The axis system and sign

conventions are shown in Ficures 1 and 2.

PLUME SIMULATION

The model utilized a normal jet plume simulator which was geometri-
cally simila to the one used with the strut-mounted model and the sting-

mounted model and the sting-mounted pressure modol (see references 5 and




11). Although various other devices adequately simulated plume effects
on aerodynamics, the normal jet simulatdr appeared to have several
advancages. The primary advantage involved the economics of wind tunnel
testing. It is possible to investigate a variation in the level of plume
effects without shutting down the tunnel. Another advantage is that the
normal jets tend to adjust toward the free stream flow direction when
model angle of attack is varied. The normal jet also has a measurable
quantity (such as momentum or thrust components) which can be related to
the free stream flow. |

In the past, the Army Missile Command has used base pressure ratio
Pb/P°° as an indication of the onset and the severity of plume effects
on missile aerodynamics (see refarence 1). -One of the parameters that can
be conveniently used to correlate base pressure is thrust coefficient CT
where CT is axial thrust non-dimensionalized by dynamic pressure and body
cross-sectional area (Sref)' For the normal jet simulator,a similar

parameter is radial thrust coefficient, CRT’ where

¢ = Radial Thrust
RT qS

Radial thrust is the summation of the thrust of the 24 individual
nozzies. For &n axial jet, base pressure appears to be primarily in-
fluenced by the portion of the jet plume in the vicinity of the jet
boundary where . interacts with the freestreanm vlow. Where CT can be
considered to repriosent the axial component of the effective jet, it can

be assumed that CRT represents the normal component.




For the plume size of interest in thesc investigations,a value of
CT several times the value of CRT {s required for matching base pressures.
The exact CT/CRT ratio will depend on a comparison of flight base
pressures with base pressure values for the the normal jet simulator.
Where flight base pressures are unavailable, methods exist which allow
simulation of flight rockets with cold air axial jets (see, for example,
reference 26). An estimate of the CT/CRT ratio (although crude) is valu-
able for use in preliminary design and to insure that the range of CRT

values planned for wind tunnel tests are sufficient.

RESULTS AND DISCUSSION

The variation of normal force slope, CNG. and pitching moment slope,
Cm » With radial thrust coefficient, CRT’ for the body alone, B, 1s pre-
segted on data pages 40 - 51, Of interest are the large negative values
of CN with plume effects, especially at Mach numbers of 1.25 and 1.5.
In so;e ccses the magnitude of the negative values of CN is almost
couble the jet off positive value. i

For the bady-fin combinatfons, the variation of CN s Cm » and the
horizontal fin panels CN, gy with Crr is shown on pagesasz tg 159. 1In
general the loss in c“a due to plume effects 1s delayed to a higher value
of CRT as the fin is moved to forward positions. With the fins in the

forward position,the fins maintain effectiveness up to a reasonable

value of CRT' For example, by compariig page 112with pages 114 and 115,

it {s apparent vhat the total configuration Cn is affected by the plume
o




at a Cpt of 1 or 2 where the CNuFX of the firw panels is not affected
until a Cpt of about 6.

Presented on pages 160 to 183 are comparisons of data between Lhe

two Calspan tests and comparisons between data from the two transonic

wind tunnels. Overall, the data are in good agreement.
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SYMBOL
RN/L

[ S

F =T - S 4

- Py/Py,

MNEMONIC
RN/L

ALPHA
BETA
3l
PHI

cT
CRT

PB/P1 (PBX/P)

FINPOS
1. AFT;

2. MID;
3. FWD;

(o
MACH -

Qinsw
Q(PSF

NOMENCLATURE

DEFINITION

unit Reynolds number; per ft
velocity; ft/sec

angle of attack, degrees

angle of sideslip, degrees

angle of yaw, degrees

angle of roll, degrees

mass density; slugs/ft3

thrust coefficient, axial thrust/qS

radial thrust coefficient, radial
thrust/qS

ratfo of average base pressure to tunnel
freestream static pressure

fin longitudinal position on body:

Fin Trailing Edge 1.5 calibers forward
of base

Fin Trailing Edge 0.75 caliber forward
of base

Fin Trailing Edge flush with base
speed of sound; ft/sec

prescure coefficient; {p, - p_)/q
Mach number; V/a

pressure; . psf

dynamic pressure; l/2pv2

‘base pressure ratio
16
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SYMBOL

i

‘REF; c

S Sref

On, (Chry)

FX

e

By

CPXT1(Fx)

CPYTI(FXY)

NOMENCLATURE (Coritinued)

Reference & C. G. Definitions

MNEMONIC

BREF

LREF

SREF

MRP

YMRP
IMRP

- CNFX (CNTX)

CLMHX

CLMRX

CExT

CPYTI

CEFINITION
base u:.<e, ng 1n2
wing span or reference span; m, in

center of gravity

reference length or wing mean aerodynamic

chord; m, in

reference area based on body diameter, in

moment reference point
moment reference point on X axis
moment reference point on Y axis

moment reference point on Z axis

Balances

fin normal force coefficient,

fin normal force
S of

fin hinge moment ccefficient,

fir hinge noment
BPref *rey
fin rooct bendig moment coefficient,

“{n_root bendiug moment
qsref et
tail (fin) No. 1, Tongitudinal center
of pressure

tai! (fin)%o. 1, lateral center of
pressure

17

2




r e ——T A o -t

NOMENCLATURE {Continued)

SYMBOL MNEMONIC DEFINITION
xcP XCP¥X chordwise center of pressure location
FX relative to fin hinge 1ine, positive
toward the leading edge, inches ‘
cN CNAFX fin normal force coefficient derivative
Sry with alpha, per degree

Body-Axis System (Main Balance)

normal force

CN CN normal-force coefficient; QS
: axjal force
CA CA axial-force coefficient; q
side force

CY cY side-force coefficient; q
Cm CLM pitching-moment coefficient;

pitching moment

Dger

Cn CYN yawing-moment coefficient;

yawing moment

q§E“

Cz CBL rolling-moment coefficient;

rolling moment

._.__ags__t_,.
C. CLMALF pitching moment coefficient derivative

o with alpha, per degree
C" CNALFA norwal force coefficient derivative
(Y with respect to angle of attack, per
degree

T.P. tail positic

18




NOMENCLATURE (Concluded)

SYMBOL MNEMONIC DEFINITION
BF body with fin
BF0,1,2,3,4 body with fin configuration 0, 1, 2, 3, §;
(F0,1,2,3,4) see Figure 4
F fin
] body alone
PL PL :;: supply pressure upstream of orifice,
? WA WA air supply flow rate, ibs./sec.
% T.E. trailing cdge
ﬁ SUBSCRIPTS
b base
1 local
s static canditions
t total conditions
- free ttreas
1,2,3,4 fin redial pesition aosut body
19




*998q JO pIPMIOJ 813Q)[EO §°T Ul jo °F°1L

*19I3WRIP YOUI-G ¥ yiia
‘Apoq 12qI1Ed %'/ + 9sou 3a730 JusBuwl 13qI(ED ¢ = 81893 11® uy pasn 13pa

€

"388q JO pIBMIOY I3qF[BX §/'0 UIF 30 ‘'L - ¢

i

.0a¢n ae c..ww Jo ‘4] - d uwﬁoqu,—vnomﬁ
€
(Le-6¢~q¥) uedsye] T°1-L°0 £°01-0 r4 VE
1
£
(Lg-s¢-@> uedsiz) 2'1-%'0 S LE-0 r4 o |
1
€
(2€~6¢-q4) umdsy®) T°1-L°0 0Z-0 4 .d
- I -
(87-c(-q9) 23V $*1-2°0 001-0 €
(Le-5L-04) oo .k S°L€-0 £-2 (¢ 324
| tor-g/~qu) “PURTED | ST'1-770 710 i s} i)
(8Z-GL-Q¥) unm<,; €°2-2'6 001-0 € 1d
£ (€7 *5°4
{(¥1-6¢-q4) uedsyie) §2°1-%°0 S'LE-0 z uy 1)
1 HE |
{"ON 130d3Y HOOIKW) a3uey -
£13139%4 ‘ON yorK 28uey 14D RP9289] suor3lTeod uzd

g31S3L SNId A0 AYVHWAS

T T8V

20




pNﬁ &lb@l umd me.).Uluv..Uw
AT 2)uTAQ1 (1) 3TAQ SLNIDI 33300 o# @-mwo W #eoe
J @ﬁ«nr_.ﬂ ™7 aﬂmw%< LANLA IS S M 2 B 14mﬁ~.\.1‘- LI L S BB S B 2 AN B S o e G ..v«m«zWﬂq .N_m.n~u~ T -mamfwuﬁﬂ. _&,2%
I & I %] (19 (3 iy 4 133 kT4 &l £ L 4
yi6 | G2t| | T els | Al A 81
oct b Ut HUTREIE ! L1
621 | ! AR BIE] 018 91
| 012 1z | 212 stz sz6|v12fs2y || o s
* | Lz © o |ote| 26 vesl stz [ 9 1
I L16; 126 | z26] 926; 26ls0t [ @ . i
€22 | | | a2 122 B CAEEEEGE R NE T
an | 816 | tes | icq 2es) 62555) || @ H
916 | 615 | 0z6 36| veg |[5€5{56] || 9 ot <
v2e ] see] R AL BREE AL w &
T e I3 0£Z| 8eq  6ez]e | 18 N 80
L 262 ] 66 S ERBRE 148 20
= £02| 02 502 Jeoe| g jatekzy - (¥ A )
661 | 002 162 zozlt 1 - v 50
€61 | | 61| 561 961 | 60 |86i0° 1 -4 %)
26T | T61 | N6 681 | ast| [is81 98Ti5" | - ¥ €0
| 8Lt 6L1] 08t 181 AR T 20_L]
€81 _ 8T | Uy | -1 ¥ 3 100
T T 0 = s : . s s 0 R eTT TR ) R g -
e e AR IO L CUTL U 8L g e
TG TIEETE AHVYNOS NOILY 102 S3ENNN NAY/LIS YIVG TE0-L1L 59 1531
EECT

P . st et Y el o D e A S ¥ e L



SLMIDI1330D

$37AC3InI3

g uwo @

22

ATHN (21 w7 Qs (Y 5vAQi
4~11<<1«<~.~%~1.4.4_44..1ﬂ1«i.1ﬁ44a14ﬂ.14j~w-«-*..114-...<<~1JJ|41~4.JI]|1|.,
YRS 3 ] 33 £F £ 11 € 3 '
I
| m
w |
] 9T LETTgET _ €€
[ 1] owt | . & ||
- 1| e Kl s¥i i3
RN ewi[ 6v1 3
e
. | 08T ] st |est 62
Ssstl _ 82
5 7 e 831|657 [t
£ R 091 T2
- T 7] 591 991 §2
: REL M B9T[ [ 691 W
AT 1 758 B 33 €2
AT ﬁ 7
T _ 2 SeT[veT |12
W- CH I T el
518 ory 048 61037 |
Tt RN IR AN PITERTY
—L= Nadgdﬂ.ﬂu.mﬂgﬁsriw TSAVAL Saﬂ.ﬁ s rovaronned  [iaswiv
TL61 81 A 3ivc]  A¥YNNOS KOILYTT0D AWM NOY/LIS YLva £60-1L o 1531

{penujlued) 2 eyl




ZL15% ANACHY m 370°G 0-"L-"G [-‘g-'€-"p- =(d) s37n03m3s
AN PAR-1 Eael (v Q m.w m N mmwﬂ)m -W um _.L MVO% m Ol _.l m F Nl M @I = Aiv ° Q (n“mn 40 3dAl
g7 YHd 1Y 143 POpaW1d W10 2uwid’ tdWTDT vHWIDY  EHWID T ZHWID T LHWID Wlvad 2=v
g WHaW 149 U pgdoxt £4ddXT 244X 1440 vANDT O EdND T ZaND T LAND WLva L=V
JA VHd Y 190 | J T 1d/ad’ vd' R NAD! AT WI1D T ND W1va 0=v«
v Lt ocl 691 | 8SLiv0) 4| A g 248 | 61 A
NN T €1 2120 v 249 | 8L
«0F #6E 1 xBE PYAS #9€{E°¢ Y 4 it
L_, . € *£8 ) xCE x1l€ +0€ 1072 4 91
T ALz | +02] vz} #61 8L L 51
sztl vet] 2zt | eat] 1etf ozt 611 (05" 1 bl
. 31t TENEN pLL]s2” 1 £l
m, el zttfort g 2l .
3 it oLl 6oLy o | v i ~
z {701 ] Sol yol eotfeo] € v 138 [ 60
c 65| +8S LS «9510°2 80
> ! 6 | x8Y[ aLb| »9V Syl L 20
601 gvl| Lol 9vt| sol poLls L %0
| £l vl | Lt ovl 6L |52 1 50
! BEL etfort HE . ¥0
| %1 GEL VEL|T 0] | 11V T
gct] ogl! 621 geLtizol - {0 (0|v 8 | Z0av3IXy
00U 05 5 L¢| G2 el 691 9 ] ¥ €] ¢ | | [LOOHIVWd I ® {70 orvaroiimey | JeasiNa0:
¢ 3789¢iov" 1NIVNISIONI 2UVNEZLTY HO ) 132 S4313nvuva] Onds 135 vivo w
9/-02-10 : 3ivC AYYWHNS NOLLY 10D 43aWNN NAY/ L3S YLva 09€41/2Z14S D33y : 1$31

(panuriuo)) 2 378vVL




'
0

26l “1€1 ‘801 90l Sund J40j bULSEAUIIP D .qu:ouxUm
20O K
AGN (2} MV AT 1) BYAQH SITNQIHIS LIN31DI430D vivQ 4C 34A)
8 '  WHdIW' & 1y3 ! UUopuW1d uw1d 2uW1d 410 PHWID ' €HWID T ZHWID | LHW1D 'VIVG 2= v
8'  VHdTY' ! U ovddX £3dX 240X (30X L vaNd T Ea0 T 2o LaiD NWiva Lov
LT WHAY ! 5! ' PooLd/ad v 182" NAD ! A3 ' W13 ' M0 'vlvg 0=v,
‘ - _ .
m
vm.u -~ M
: .
b4
r4
=)
x
{900 8ot A T A | S
zel] | IR 2 | |
L£i; . 2o m v £2
! 91 398 [ 991} 9L €91} zoif1otls 1 A 22
| 091 651 | 8stf sst 9stfssifesiiszy 1 [ 1111 e o
[ et et ey olols 38| 02«73y
001 09 .§7/81 82 RAEER 9 1’4 £ 2 Il O 0MHD Q#..: ¢le|= NOILYBADI4NGD BILIILNIOH
RTS8 vilew” ANACNI30NT BLYNESILIY HO S 14D SH313Wvnval Onds v 13s vivo
9-02-10 - 31vg AGVAWNS NOILY 0D ¥3BANN NNA/13S YLVA 09€41/2/14S J03¢  : 1531
(panuUijud)) "2 314Vl
PR N SIS R B T - R b AR EE s ..l!\ﬁ\..hl

O

a- -



25

[ - OR3 = € “dIW = ¢ 21°00°8° 9% ‘€ '2 ‘2/L 0 ‘¢/i- ‘L- ‘¢~ ‘p-=ap wwsoouua
- N 4 * [ [3 3 - 1o So. S _ L
AQN I u<..m.%.< u_.._" ch)mn,‘@OQ NOILISOd NId = "dd $3INCHIS :..%U_uWuor N\_. 0 N\— L ¢ b-=yo ViYQ 30 344l
OLY  YHAIY' 140 L1AdD LIX<D vuWld €¥W12°  ZHWID'  [¥W12T  BHWID'  CHWT)'  ZHWID'  LHWT) Viva 2aV
S T VHI' VRN J T ' T T} ! 193" NA3' A2 Yiv0 L=V
ISR R L AR LI VA:C LA VA §: PN 70 LENNN o | ' 4 LA T L [INaT "Rl NDTyivg 0=V
KT 9] 2 AN [) 6t 4 i
75 (5] 2 0t Sy 81
€S 85| 2 6°0 Sh L1
| ge | 9| e | se| b 2°1 0 9t
6| o | v | 2w | ev] s 0L 0 St
v Sy | 9% wiv 60 ] |o|llL 1 ¥l
56 g 0% 1 &b Tl B IR E AR 2] €1
4 -
3 22 L GZ°1 d ALY i
E €2 72 B A g i
z 02 T2 S| 92 ) PR v 60
x Ve g2l 2 01 gl 80
< L1 stf z 60 Tils 10
8l L 60 v 90
7l 2t 2 L0 ] 50
51 £l 3 L0 v b0
Lt ot} 2 v 0 BRERE L €0 |
5 [ D) o lo|v g 20, V8Xy
SIT[ 0 (0 CL EO0 S8 LI 09] zp] G2l O J~oe HIWWd 4] ¢ [o]® MOl vanoianas  |BF141ENIOY
{ 373 vigvA iNIONIAIQN 3IVYNEILTY O} 149 .uom. INAYA/SHILINVEY o] "UHDS 13% viva
vi-€1-90 u.w._.<&.— >m<.IIDw NOILY 10D d39NNN ZDm.\th vivQd £21-/11 W)  :1%531
(panuijuoy) -2 378Vl
, - b vl s ke |\“M1'.
4




- U=t ‘OlW= ¢ U089y € "¢ e/t "0 2/1- "I- «mwnuwuuum. $37N03428
AQN (2 ltm.m.< u:_.. t.-"\zw.o.ou zomhmmﬁm z~u = .&..._ STINQGINDS »zWU.NWu.OT .N\~ .O .N\_.c ._.c .Nl ..vnu(ﬂ Q(K-MO”O Al
0l  VvHdIY' 1¥) LIAd) EIXdD VNI EWWID 20T IWIDT  pHW1D'  EHWTDY  ZHATD| L0 VLV 2oV
S T " wHdwW' 14" ! o : v ' 1d’ 18" NAD' A ylva 1=V
TV gRdW' IR UL L2A: T AN VA: Z KA 21 LN 31 LI 51 ' LI N TR L W17 NOTy1va 0-v
gtL{stL | sttjozt [au s VYK o€
2tz | eafpzt fszt s 01 s¢
) sl feztfe 6°0 e
621 | otl teL ¢ col 1T V1AL 1 €€
£E1 el €1 42 p-0olc |o fo|v 149 23
| 301 gz 2'1 4 (£
. £01 ot f e 0°t A . o€
| w 801 6ol ]2 60 Sb 62
5 5 | 896 66 | ¢ 2l /) . 92
3 10t { 20t ool } ¢ 0°1 2
s £01 01 soL] ¢ 60| | Jid a0 92
" S6 5 9 J ¢ L0] € -Jo v 49 52
AR ENATA A LD 21 L] 4 7]
0! v, | 6L ) 08} 18 |28 |9 0°1 €2
69 £L £8 | 8 S8 1§ 6°0 73

89 98 (8 | s8 68 | s cof 1 L1 [ we___

i 06 L6 HEAE volc|o folv £i8 02478y

¥ T m “ v o . . NDY gy
S AT T e L) L CIE1 L2 1 ) [y 77
PL-€1-30 :31vg| AYYHANS NOLLYTT0D J3GMNN NNY/135 YLYQ €Zl-LlL V7 :1is3

(panutjua))

RAER] 21

e LA e e e ik iy it

26

e




e e
e

—————

-

2L0UT89° 0 "€ ¢ T2/L ‘0 ‘¢/i- “L- ‘e ‘p-=8d

Jm =t QW= ¢ $3INAINIS
AQN 12 t«m.m_“( n:_m ¢<u>mnmo.u NOILISOd NId = "dd SIINAIHIS »z%u.w@uw_... .N\_. .o .N\Al ._.o .N; .vou<a uhon‘v\MO 3dAL
0L VHdY' 180 LIAdD LIXdD PUWTD €¥WID°  Z2dW1D'  LaW1)'  PHWTD'  EHWID'  ZHWT1D'  LHW1D' ViVG 2=Y
S T YHdW' IVEN r i ’ T vM' W' 18" NAD' A YIVE L=V
TV 137 vl d7¢4d7 d/71ed™ VIRIT  TINOT — ZINTT LINDY Wid' N2'yLva 0=9
v8L | €8l IZTR K ¥°012 |0 JO |V £48 £ 4§
vo2 I 502 902 | € 'L 4 411 | | 26
7202 802 602 | € 0t 1§
012 112 2z ¢ eof 11 L1111 | 05
gLz 12 glz e £0f{ 2o jojv v48 34
9/t| £et] setf 64108l | S IR RERENR 8t
, V v et osetf eatf et s 01 Ly
191 891 | 691 olt | ¥ 60| | 11l 9y
: 251 £91 ¥t | sat IRIE 6z |ofolv z248 St
3 9gl| i£1L gel ) € sz1| 4 {14 { 12
5 ovt] tet] avt] evt] st s 2L 3
v st sst| 9stf vst]sstfs M : 1)
i 99| st 219 R 60 17
091 LSt 0S| s¥l gyL] s 0] L oy
651 £51 218 I3 v°0].2 6€
sttt se1f e { L 1111 B ee_|
gLt vt F) G2t £lojolv 39 LS8
M. N ¥ ° t 1 lat .
- Nm. umw.:erzuozu“mw.z‘_m_erMTwzm. RAL Mm]u - ‘%“. u:._qmn..\,mtumruﬂqzo« .qu” HOlLYNADIINOD .....uu.ut.«ﬂ:«u%.
vZ-61-90 - 31va] AHYWHNS NOILY 10D §38HAN NNY/L3S V1YQ IR EIGN

(panuy3uoj)

¢ 3avs

et B e iy T dgeecE S gk T STt i e T 0




r ORd = ¢ “AIA = 2 2100789y "€ Y2 *2/L 0 *2/1- '1- "2- ‘p-=ap #31003-3s
AGK ,N,aqmw u:_" c(wmmuo_ou ZOH.:mOm zmm = .m..._ $SINNNINDS rz%u.u.@u.o_u .N\p .O .N\P.. .p.. .Nl ‘ cn<u h((»Mo 40 34AL
0LY  VHdIV' 143 11AdD  LIXdD WHWID EMWIDT  ZuWTD'  L¥W1DT YHWID'  EHW1)'  ZHWTD'  LHW1)'VIVO 2=Y
S T yHdW! 1437 J T i T YT W' 182’ NAD' A2 viva L=V
5 ¥ vAd ! 187 ° vol  d/7¢ddv  d77ddT VINOT CINDT FAUN LI W' N 'v1ivo 0=V
09z | 192 292 [ €9z [ v32] s YR YEIR ‘ 0L | 4
53¢ 962 | 45¢]| 852 | 652 | S9zf S 0L 69
¥52 {92 892| 692 992{ s ol _Lj.LitfL S g9
£62 042 ! 2] 2Lz N B toltfofofy 249 L9
_ avz| 1v2 orz| ¢ RIEIEIRIL A 99
tve| vve sv2f € 01 59
) 8v2 142 avzf ¢ sof 1| 1111 1 19
E 692 052 ts2f € toft]ofolv p49 €9
3 oez | tee] 2z ez | veef s i 4 A4k 29
z 622 | 822 2z 922 | sez| s 01 19
m vee gze| 22z tz2f v 6°0 : 09
= 022 612| 812 el v coj LI |- 65
8£2 L£2 9¢2 sez v . v-o| 1 86
86l | 661] ooz| 102 | z0z] s 1 4 {5
S IEBERENIETE 0L 95
61 61 Obl 681 v 60 J [ 1111 s¢_|
/ 881 (81] 981 N K {0l z|oJofv £48 Y5 VEXY
v v il Shasht — o
“ — _uMNSW;NWzwLM”.m”uomz.MW‘-muWerp.w. - wme - ...‘um. u:.:.ﬂw»..um»uu._ac:o«&.“:u” MOt YEADIANGI Muu.n..w»rﬂn%_
_ YI-£1-90 - w_.(tn._‘_ >m<.1!3m NOILY 10D ¥Y3IBNNN NNY/L3S vYiva IGITITR I I
(penui3uoy) -z 378WL
{ s e e et o 32 st - iy

28

Y

~

—




mw.._ =t ‘QIN * ¢ 210189y '€ ‘2 '2¢/L 'C I T1- - Yy-=g% SATNIIAD
14y = . ' a2 °‘d’ oy 8y ¢ o o Sg S5 6. § s0 ©
AQN ,u..!qmrmu&.< :F. l¢>mOO.OU zorzmcc znu d’d $31NAIHIS hz%u.uWwO_..v N«s_. O N\_. _. ¢ 14 u(d viva i0 35Al
oLy VHd1Y' 14) L[1AdD L1XdD v¥kY) m__zdu YW1 LUW1DT PHWID'T  EHWID'  ZHWID  LHWID ViYC 2=V
§ T YHAW' JTRY ' ! A Y ' NADT A TGO (=T
5 T VHdW' 1307 vor  d/7c49dT  d/18d" FINDT tINaT ¢INDY W1 NJTwivwg 0=7)
;
:
w N
i L
a T
p |
a T M
3 H
3
3
z
4
7
£9 | 1 HIEIENEIL 1 Y,
49 L 0! 4
59 ]t 6oL LJ L1l 1 (13 .
99 L L°0] ¢ gLyyojv 248 LLs78XY
143 TITT T O S 8 2 L1 03] cv] 52| 0 frne HoVWd 3] ¢ 19| ® )
{ 31@VINVA LNICNIIIONI ILVyNuILIV 4O ) 149 ‘on FANIVAZSUI Lanveva Gnos NOILYMNDI4NOD 138 viva

{(papnidouc)) "z 318Vl

it T

e e, A o 4 U TR,




- ca———a s

Sty s

rrron

&t o

- m .
v [ 0
wunlin - o -
cn [}
§ .\.1 cl
! \
Cn Ca
. »—\’
A
\\
TAIL FIN 1 >z
TAIL FiN 2
I~ / Cm
) /‘ cp b“'c”' i
\ ) J
TAIL FIN &
TAIL FIN 3

]
(VIEW LDOOKING FORWARD)

FIGURE 1. AXIS SYSTEMS AND POSITIVE SIGN CONVENTION,
BODY AXIS SYSTEM

-

vy

i3 " N ~ Ulae ZNo NN .
N " : - W, AL - . k2
4 » .




c
C ! Nf
W
Fe ) 2
g ;e

et O (NG e -
FOR \'wm'-w
\

iy
W
Wl
. A

&}! HINGE LINE LOCATION

X FINS  DiMEWSION “a*

¥ 2750
VAIL FINg Fp Fy Fy  0.750

93

faica oo io k-2 B R T R T ey SR O A
L&)
<
< e
i
{
&
1]

FIGURE 2. VAIL FIN AXIS SVETEMS , POSITIVE SIGN CONVENTION
ANLD CENTED OF PRESSURE LOCATION

e T AR e
"y Y Al NV 92 W\ . .




w
5
L
2%,
wd I
o3
ﬁ- 78 oy
: = o
| g« <
‘ x el
| o
‘ﬁ s
B g
| -3
3
| l 1 v - N
| AR \i
L X
R l
o ~N
‘ ~ )
: e 1 I
‘ Z0 )
-4 i
) r‘t ? T— -~ g
u © @I W 5
W ‘ ' ) (Y o
| % n & -
N s § o | e i} e s o e Q12 —
3} vl [ 2= e
¥ @ o
“\ [ -4
3 o | ' &
[N} :u. w —
W aw - O (V]
‘u\ - ::\: L 2 - L=
© N \\\‘ o < 2
\vv “" ‘; ‘\“ * g
\‘\\. Q{:‘\: . ...‘\\ a‘_& 8 z '
W4 ay ) ! = ™
LR U ™ © ;
] W g} S [ ' - @
; £ o @l 5
\ :\M wd \\‘ 35
:H. LS ' “\\‘\‘:‘ ;&‘l (ot
‘ £ w
\ '\\t \}\\‘
1
|
| (| {
|
|
- %
-, 9 o
~ [ —ervso— 1
RS § F =]
, ‘




- .04
i 1
Aspect ratio. = 2.0
FO
(LONGBOW)
4.0
Hinge Line
2.25
| - .063 L 3.4
fo——— 4.0 -
( ) 063
<~ .02 Rad Vo
e e ——— S
; 1
-— 5.0
.25 ——
-
Fl 2.5
Aspec! ratio=l .0
i o
Hinge
2.25 ———»
' L5 i
A0 e { _] t . {

Figure &, - Fin Configuration

33

A . R




F2 A=25
F3 A+=20 A
Hinge
iLine
. 30
—{0.76—>1 {0 76—
Fa A=25
J| 0.25
—‘J 0.48 |(o— l t
4_:3-] ___;._.;_s
0.018 Rad
(D) F2,F3, e ALL DIMENSIONS ARE IN INCHES

FIGURE 4. Concluded




e o ——————

(lauuny J5uOSURAL "34 § URdS|R)) ONIMAVHG NOILVITVLISNI'RS yN9I4

=1 444

81952 AGILv1S TINNAL - zst
BOLiTLS IZENOL “Wnunﬂﬁwdm‘vmﬂ NOILYLS TINNNL 8.“.‘;5 TINNGL £oL
BIAIEHRTI 13V SEVEEDY 24¥14 GILVHOI3S 343HdS NO1LVLS T3MNNL
3 3 40 muzu .w 31 —:.3
— d\ ¥oOo1s !
- 1
i
L 1}
LNIOd X3d¥
0598
i 082L-08M
: L.dNS ISOH 'S534 HOW
e #40V4 378908
1nuis 7
1¥3iLH3A p G3INNCH cz:.u\ 5Ty LOCLGLM  NVESTVD
- 1 L 1I00N JNY
il ! SNV FSON / VBLELBLA .o_. 7
_/ A 7 R HOLVINIIS IWN1e _ \
i T .
, L ) R e e —— o ik ol b 1
T ot o - - 7
/7
/ Trmziam i
S | Lammt Lo |
\ “HFZA TI0H {SI49) 3S0H ZL89 29MVIVE
1X W 00T ¥S¥L
L t3eo0am w3i4vay b
]
]
'

e he e s ki Corag ¥ b bt e R S W AR




ivee
‘¥is

($91 *1Md 5G3V)
bujmedg uojzel{RISUl °q§ aunbi4

1334 NI SNOILVLS TINNNL

1Zot 129 59°0
vis ‘vi8 V1S
_ | b——

] T 1Y
vis ‘Vi8 ‘Vig

— ll
| |
Ly / /
LNYLS 1¥04dNS TICOW I/ R LYY QUViUO4 R TIZZON 3181X3 T4

By

vannony
”

R ™ o 3




Oor visS 8z ‘vis

(191 ‘IMd 203v) )
bupmeuq uopjryieisul ‘oG aunbiy

334 NI SNOLLVLS TINNNL
~-1 LVEL

| |

ovis ~ oL-vis

T

M
—

W —
=]

\|

.

inyls
1404ddNS 1300

FOMIO0TE LNLLS ILVIAIIIV OL
NG1LJ3S TTVYM AIDHIAIQ AIT0S

‘WSL0 = SSANNDIHL 3LVd
UIGL0 = HILIWYIG ITO0H
YIHYY NIJO %9

STIVM G31vHOIH3d I\ aros

NH3ILIVd TIVYM
031vH0O4Y43d TVIIdAL

¥~V NOILD3S }

Pl “
DETIASETTES Y

37

oy L

(R,




Figure 6.

- Photograph of Body and FO Fins of LONGBOW at
Three Tail Positions in the Calspan 8 Ft.
Transonic Tunnel
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- Tabulations of the plotted data and corresponding source data
T . k are available from Data Management Services.




PRS-

3NOTIY AQO8 ‘S103443 3WNTd OL 3NQ NOILVIMVA ALl18YLS

145

0

000° 001

000" 0!

000" 1

Qul”

10

Sg -

0g° -

Top: R

02"~

nl—v

101"~

NOPLV-RIO.NT NSNS

{+200¢)
(£00
(20

©
100 ywt'u 135 v¥iva

40




v mmemim o wee 3

USRI Sep

:

z o
§$§§§£i ettt _:8
frorren h
» 8383888
ggﬁﬁﬂ"m
“gigist

lo
S
4 oo
gg':’ §
| ‘ =)
ot
8
49 E
gdd# I 0 o ey S < 20 1 G 12
T o o s e
gﬁﬁﬁ Tt;rm“””f:““nﬁ.::”
554 g

GATA SET
{RE002)
{003
PXEODY 3

.

STABILITY VARIATION DUE TO PLUME EFFECTS, buOY ALONE



. e — b

3NOTY AQ08 °S133343 3WN1d 0L 3NQ NOIiVIHVA ALLTIEVLS

144

000° 001

000°01

000° 1

00!~

o010

100°
[

og "~

. 1 1-7-71:°
B . IE B N IR

, 0o &

NO! 14180830 NO) LWRING 00

et -t

5 Xaw 1003
£ QW 1L00N)
41 0¥ 1208330
48 ¢

WEUS 1B V0




INOTY AQO8 °‘S123443 3WNTd 0L 3ng NOILYIHVYA ALlT1GYLS

l¥4
000 001 0000t goo° 1 oot o1
‘ . N u . M m H Mmm" il “ : m m .l "..un“u"mm H M PR (i B

43

NOI VMO NI IOV HOVM NCI1J1NI530 NOLL




3NOTV AGO8 'S133443 3WNTd 04 3N NOLLVINVA ALITISBViS
1449 -

000" 1 001° 0i0° 100°

b mMal

-og * -

L

-4
1o

TITIET

,l__g_.,-

%

i

-SSP,

I
L
-
t
t
|

4 lll.l .,lll».Om ..

L
r

4+
i

e
1 '

e bt

g e

T

e 4 —d

PRGN TS

-

:ZR “

‘N1 0350 dianZ
NI pooc retyy
, 3348
FENE
35
N35SI

s

©

o

[=3

d o
Jrownrw

8
;
b

ool 37v2S

158° e
108°
208"

*INOTIV AQ0E °‘S103443 LSAMML £60-L1L W)
'OV AQCH °$123443 ISMAU £80-LIL W)
‘N0 AGOE '$103443 ISMMM) £60-L1) WD

:
¢
.
!

s




.~

H
~

3NOTV AQO8 'S133443 3WNTd OL 3N NOILVIYVA ALITIBVIS

R e TR,

B
INE
L

-

v:

Z
“NJ
‘Ni
‘05

JW3S

2
A
X
4388
3747
43245

NOTLVRHOAN] 30N3M343Y

AQOB 'S1J344) LSNWHL £60-L!1 W)
AQO@ 'S103443 1S £60-L11 WD
AGD® ‘$133443 1SMHL £60-LIL WD

NOJIdINOSI0 NOILVMNDINDD  “ORHAS 135 viva

(£003N)
(20037)

‘110037

—

,

PO

e A S

45




3NOTV AQC8 *S103443 3WNTd 0L 3N0 NOILVINVA AilT18Vi1S

144

0

001°091

a6c- 21

oeo " 1 001

010"

i0

BB W w. 1 ”mu HJsE -
PR AT .
T r T 0z " -
g2~
aHE e
JHaHEE .
i SN €4 :
1R : g
i “ + gt~
i- 1 :
_ L 50° -
T g
, mﬂ : " 2 (lw ~
T = ;.
- 0-

NI
‘NLTOS

0060~

0000°
6300°
0005° Q2
0000°6
GOCC° G
05£9°61

IS

NOLLAVHGEOINT 30N3u353

192°1
660°1

HIow4

.
>
-

N0V A0O@ °S13443 LSMML EE0-LIL M)
N0 AGOS "S$103443 1SNMHL £60-LIL W5
30 AQDE 'S133443 1SMMHL £60-L1L WD

NOLldI¥O530 NOILVMNDISNDGD  0BWAS 135 Vivg

.« i: 01 s
=
Gl a.Mﬁ
i _ h M
. . 5
‘ 0g ¢
: X
Sv3s

o4

19003N8) ~
(5063N0)
("003NQ)




3NOTIY AQ08 ‘S1233443 3WNd OL 3NT NOLLYIYYA ALlTIAGvLS
1¥9

000" 1 001~ 0ig0° 100°

000°001 000°01

0000°
‘NI aGoo” 2
‘M1 0000° A
‘Nl 000§ °92 X
‘NI 0006°S 128
‘NI U300°§ Fx )
‘RI°US 05£9°61 EE

NOLIVIMO NI 3ONMIIN

6

AQ08 °S123443 1SMMML £60-L11 VI (90038)
AQO8 °$1)3343 i1SNuML £60-L14 V) 1500374;
AQO8 °S103443 iSMML £50-L11 WD (%003N\)

NOII<INIS30 NOLIVHDINGD BUS 135 VIVD

g8
Lt

g

“ N L et e e o e A RN

ccmrmisgibastisa .Hii!lt!\.v



3NOTIV AGO8 'S103443 3WNTd OL 3NQ NOILVIYVA ALITIGYLS

000001

000°1

144

oot~

010’

NOLIVINO I FONRIIN

a)
9
13-}
a
(¢ 1]
ta

£2i-L11 W3 Q § LO0%)
gel-Lii W w 1S008%Y )

£2i-L1L ‘W)

NOLidINS30 NOLIVWNOI DD  TOBUAS 138 vivo

77

RN




3ANOTIY AQO8 'S133443 2WNTd OL 3NQ NOILVIYVA ALlT18vilsS

1¥4

0°

000°001 |

000" 1

00!

olgo’ 10

: : * — -
21~
0°'1-
8° -

(=]
Q-
f_ * -
po I
L =4
: -3
: 0 L
: -
M L =4
: L.
: A1
: a-
. -
M He°
: 20" 1
- et
)i w1
0000°
Nl 0000 008" INOW L0008 B f-¢L11 W Q 1L00B0e)
"Nl 0600° 008° INOY AQOR (B f21-L31 W3 « L D008 )
°NL 0606° 32 X olL* IMOW L0008 (8 f21-L11 W) { 00N
"Nl 0000°G 0 QoL INOW AQO@ &) £21-L11 W ( %008 )
g1 0000°S Ex 0% MOW AQ0E S £21-L11 ™) (E008XS
‘NI'DS 0GE9°8) A 00&° I0W A8 D) g21-L12 WD 13008
NOIiVINON] FONW3ISL HOAM NO11diN0830 NOILVENOI INCD) WBUS 138 viv0

. A

b 0.

G e b e - 4




INOTIV AGOS °*S123343 3WNd OL 2N0 NOLLVINVA ALITISYIS

1449

001~

Q-

000°001

Qa0 {

010°

10

b mmv’

 ROLAVIMAONT IMRIIN

13t

i

ROV 008
IOV ACOS
I0W A58
0 ACR

M1 iaiuSN MLINIWISGD WBUS 138 vivg

a
S
@
(£

gR21-t1 Wy 9
g21-L11 ‘W w

fai-LiL WY
£21-L12 W

(1i068%Xy)
10108%)
1E08YN )
{9008x}




INOTY AGO8 'S103443 WNTd 01 3NG NOTLVIHYA ALITIBVIS
144

g00° 1 g0t~ 016°

500001

_ gdrga_nm_tr;.ﬂud ._-g_
'3 MNOW AO08 B £21-L1) WD 10108%)

‘N : 002 ) oW AC08 S £21-L10 WD 18008042
"M(°08 068961 AR5 0001 IO ACOR B E21-L11 W2 .

NOIIVWdON] 332474 M v NOLI4IMO53Q ROTIVANCINGY WBWAS 135 ViV

B P e Pn e TS ) RS USRS Ry



048 °‘SNI4 H1IM AQO8 .mhowuuu NN 0L 3NG NOITLVIYVA AL1TTIGVYLS

144
000001 00001 D001 gatl- o10° 100"
T ks M e R T = 58 0 6 6 6 I R R (=1

o G2’ -

51 -

or--

: 2 WIIN AO08 ‘5133333 1SMUHL S60-LIL W) O 1810379)
000°1 WBL® 048 "SNIS HIIM AQOB °"S$103443 LSAUML £6C-L11 VI m 1163
. * 4 HIIM AQ08 "S153443 1SNl £60-C1L W (9103
NOTLVIRUHOAN] 3ONIHIITY SOcN! 4 HOVH NO13dIEIS30 NOLLVMOINGY  03KAS 135 Viwg




e ern i

000° 001

00001

048 ‘*SNId4 HLIM ACO8 *S133443 3WN1d O1 3N0 NOILVIYVA ALITIGVLS

1¥,
Qgoo- 1t

o0t- 010’ 100°

Nl Cuoo°s 437
‘M1°D5 05£9°51 43S

NOLAVIMONE JONMII

038 'SNI4 HLIK AGO8 ‘S133443 1SNHUL E6C-LIL TV 193
048 'SNIJ HIIM AQO8 'S122443 LSOMML £80-L11 WO 19103M8)

NO1IdIuJS30 NOLIVANOINOD  WaKAS 135S Viv0

D38 *SNIJ HLIM AQD8 °$1J3443 iSNaML £60-L1L N W 181028}




048 °‘SNIJ4 HLIM AQO8 *S133443 3WNTid OL 3NQ NOILVINVA ALINIGVLS

144

oIe-

100°

0007001

000°01

0001

ool-

1607~

hG " -

4308
a3
43us

NOI LVIRIONT 3ONIYI SN

L LN

.

AO08 °S133443 15M4M1 £60-L11 WD
A008 *S1J3443 1SNEHL £60-L11 W)
AQD8 °S$123443 1SME'L £6G-L11 WO

m {8103n8)
(L10308)
(9103e)

NOI1dI¥IS30 NOIIVENOIINGD  0EMAS 135 VivD

Fae e Rk e L u.lékﬂ PLTRATS

3




048 ‘SNIJ HLIM AQO8 .mhouuuw 3WNId OL 3N NOILVIYVA ALINIGVIS

1¥4

000°001

000°01

0001
ST

001~ glo- 100°

: mO.t

*Th0 -

0000°

0000°
0000°
000%°-92
0000°S
0000°S
06£9°61

3v3s
RIMT
A
RiHX
4348
Ex )
IRS

NOLLVWNOANT ONMIIN

@ - .,

R . P

-

Hvd

048 °SNI3 HLIM AQDE °S133443 ISNUHL £60-Li I O (8103n8)
049 'SNIJ4 HIIM AQOH °S133443 ISNAHL £60-L11 W) w L1038
048 'SNI1J4 WLIM AQCE® °S103443 I1SNuHl £60-L11 W 1§10k ¢ - }}
NO!idINISI0 NOILYHNO! NDD WEMAS 135S vivo
iy
TAT e e Gl swieet Bk .i‘{\mpm—iﬁ..ﬂ,.qkﬂr{bg? .




wevafoevofesocfioorafoonsfronofurosforoofeosofoarofovtoQossofostofoocoRotashorsedoseefontrfaceofoasedonsosfrravgocaafoncrlesesforesfrrcafocre

N G N A N I s I I IOt e I O s D T I I OO O O O o B e o

IN.
iN.
IN.
IN.
IN.

O s A N I I I DI I I I oI I I N I e e ey

100.000

CEYEY ITTN

waso

vesefrsae

comrfersas

orea

seus

Censfuran

Sy I

tresfecsidaens veas

Y It

RS IR I I I

avve
cres

.0000
.0000
. 0000

5.0000
5.0000

19.8350 $0. IN.

-l ;;:xx
. BEgEEEs

sous

REFERENCE INFORMATION

10.000

Ceas

enosfoensfasscforecfosecfovacfacerfrocofosccfrasiferas IYTRS PR Fyaee 55 - o rpy [R44 PR PRPI FINNS PETT? FRRTS PR PO

DYYTTLIYY IXTTY PEYRY PYYYY TOUYY PYPRT PRTTY FRYT? FFRYY 195 Y IR B L I R LT IS LY I Ty oy P

1.000

. ree R IR I o

avasfaans

R I I R o

EE voee EERY [ FRRTY FYTN CERYY PRYTY SYPRY ERTTY PRETY PRRYY PRETTT PPPRY SYPRY PRPRY EPPRY PRDYY PRRTY FETPY FPERY FETVY FRTEY PRPNY [5

L m
- Q

i o

°°° s . 9

bbb s s e e o 3 B :
JR IXEEI O EXXR LRETE T XX IO

44 7S T T E 0 3.8 R X T, ! T O3 s e G s S e ) 5 B s e

uk“ LLIXY LETYE EXRYY EYTES IRXY TX 23 AT LR TREES PXERY EEREY REEEY EEXRY EEREY LETYY ERREY FETEY PEREY FETYY FETEY PRYTY PPPYY FEYRY FYFRY FRTET PIRTRY PPy PP

~—— S PERRY ISR PYPST FEDTY FEPIY FPPIY FYTRY PRTRN PO SUPRY

STABILITY VARIATION DUE TO PLUME EFFECTS, BODY WITH FINS, BFO

8 v
k BEE g
gEma i
B 2 13 () X JET5 | Rt RT3 TR 7 X RS O S s G CEEE EREE S et Pt
S - i?? T ] 0 | ) e e e e s et e e e e e i
< nnm sevefenan veen e LEEYY TERRY DPERY ¥ sevafroans
el Al jpoed
g;:: |
332 1
. 1
D~
4 |
- -] ' . 1
" 25 - e - ."‘:)

56




048 °‘SNIJ HLIIM AQOS ‘S133443 3UN1d 0L 3Na NOILYIHVA AlLINIgVviS
1¥4y

000°1 0C1- clo’

000° GOl 000°01

i

-
57

~TR1 IRTN) LYY PO S

o

0000°
‘Nl 0000
°N! 0000°
‘NI 0005°92 X
‘NI 00005 4348 . 000°1 062° 1 048 "SNIJ HIIM AQ08 'S$133443 1SNEML £30-L11 ) (1203n9)
‘Nl 0000°S 347 000°1 50°1 04 SN’ 4 HLIM AQ0G $5103443 ISOMHL £60-L11 WD
‘NI DS 05£9°8) Ex Goo°1 * HLIM AQDE 'S133443 ISNWHL £60-L11 W) 18103

666
NOLIVIOIN] 3ON3 43 S0dNi 4 HI NOI1diNOS30 NOILYENDINDD  TOBMAS 43S Vivg




048 "SNIJ4 H1IM ADO8 *S133443 3uWNId OL 3n0 NOILYINVA Allllavis
14,

CoOu"1 00t~ QlQ- 100°

EH TR HE B B B 12 HE B B RS e HBEB R G0 -

c00° 00! 000" 0!

30"
: T 80°
H s 4 80"
0000
NI 0000°
N} 0000°
NI 0005 °92
NI 0000°s 3348 . 0co°t 052" 1 048 ‘SN1J M1IM A008 ‘S133443 1SMuML £69-L11 WD {12038,
‘Nl 0000°S EE ) 0001 £80° 1 048 *SNIJ HLIM AQ08 'S1)3443 ISMHL £60-Li1 W3 (0203N8)
‘NI°0S5 0559°61 IS 0001 666° 048 ‘SNIJ HLIM ACOR *S133443 LSMRML §80-Li1 WD (8103N8)
NOLLVIRIONT 3ONIJIN SOdN1 4 HOVH NOlldIdIS30 NOLIVANOIINGD  0EHAS 135 vivg
s B L S O T R N L T SUPHIS NEPE RS =37 TP Ty
/




048 "SNIJ HLIM AQOS ‘S133443 3WNId OL 3N NOILVINVA Allnigvis
1445

000°1 001" 0i0- 100"

A BB B HEE HEBBE : HH B B B R A

000°001 00001

ho " - d

T
o
™ e

=

N

0g00° NS
‘N 0000° 847
‘NI 0000° HHA
*Ni 000%° 92 X
‘NI 0060°S 338 000°1 ! H1IM AQ08 ‘S103443 iSMMHL £60-L11 W2 O (12038}
‘NI 0000°% S i 048 'SM1J HLIM ACOB 'S133443 ISNHKL £60-L11 WD 10203n8)
*N1°0S 0GE9°61 IS Qo001 HilM AQO8 °S103443 ISNHL £60-L11 T2 (6103 @)

NOLIVWHOANT IONIIIN SOaN1 4 HOVH NO11dINIS30 NOLIVHNOINGD  WEHAS 135 vivg

., . g e e -
R T ﬂ..l.ld.ula.«n:,n,.ﬁ.u.{?,.«,kn,»nﬁ.ﬁnr .




048 "SNIJ4 HLIM AQ08 ‘SL103443 3WNTd CL 3NQ NOILVIHVA A..718YLS

bmo

000°00!

000° Q!

000°1

oor-

010~

100~
A.W mMo'

dog- -

0000° 3Iv3S

0000 4
0000° oA
000G 92 X
0000°S 438
0000°S 433
09£9°61 EE "

NOLIVIRION] NI

000°2 060" 023
000°2 108° 09
000’2 00h* om

L

SN HLIM AQOS °S133443 (SAMHL £60-L14 W)
AQOE 'S1J3443 ISOWHL £60-L11 WI
SNLJ HLIM AQOR 'S133433 1SAWHL £60-L11 V)

NOLIdINIS30 ROLIVHNDIINGD  0EMAS 135 VivQ

1£203N@)

m (h203N8)
(2203n4)




048 °‘SNI4 HLIM AQO8 'S133443 IWNTd 0L 3NQ NOILVIYVA ALITIGVLS

144

000°001 0000l

000°1

oot~ 010° 160"

B

0000° IS
‘NI 0000° NI
‘Ml 0000° dtleA
’Nl 0009°92 auHX
‘Nl 0000°S - Ex.- -]
Nl 0000°% 4347
*NL°O5 05£9° 61 RS

NOILVIRIOINT NI

000°'2
000°2
o002
SOaM1 4

869°

108°

00h°
HOVH

IM AQOG *$1J03443 ISHWHL £60-L1L V) O (»20378)
098 'SMI4 HLIM AQOB °S1331443 I15NWHL £6Q-LIL W) w (£208)
IM ADC8 “$123443 1SMUHL £60-L11 VI 2203

NO11d1ddS30 NOLIVHNOIANOD  NEMAS 135 vivd

L e m e e n g eed, RO g

61

o4




048 ‘SNIJ HLIM AQ08 *S193443 3WNd 0L 3n0 NOILVINVYA ALl1718VIS
184

000" 1 gor- gto- 100°

000°001 00001

0006° 3TvS
‘Nl 0009° Rz
‘NI 0000° atHA
‘Nl 0005 °92 X
NI 0000°S 348 000°2 868" 048 'SNIJ HLIM AQ08 °S133443 ISAMHL £60-L11 VO O (h2037@)
°NI 0000°S 3347 0Go -2 109° 048 'SMIJ HIIM AGOB 'S133443 1SNUHL £50-L11 T¥D m (£203nA)
‘NITDS 05£9°61 355 00g-2 00h° 048 "SNI4 HLIM AQO8 *S1J3443 1SMHL £60-214 ) {2203N8)

NOTLIVHHOINT NI SOdN! 3 HOVW NOLLdIEISI0 MOINOIANGD 0BUS 135 V1w

S

.

—y

B e e e it

PR



0348 "SNIJ HLIM AQO8 ‘S133443 3WNTd OL 30 NOI1VINVA AllTlavis

144

000°00!

000" 0l

000

1 00i- 010~

100°

G0 -

h0 " -

X
4348
*Ni k)
‘N1"0S 0S£9°61 iS5
NOIiVIMOANI IMRIIR

048 "SNIJ HiIM AD08 ‘5133443 1SNeML £6G-L11 W3
048 °SNIJ HLIM AQOR °S503443 1SNUML £60-L11 W)
048 'SNIJ HIIM AQOB °Si33343 iSNUML £60-L11 W)

B JEa L SRR S S T

(£20 W)
(220@)
NOIIdI¥IS3I0 NOILIVANOINGD  WEBMAS 135 viva

3

-

FI

e R




048 °'SNI4 HLIM AQO8 °S133443 3WNd 0L 3ng NOILYIYVA ALITIBVIS
1Yy

oot . 010 100°

un.A -..‘-..om m“ n ” “ - v a 4 RS m”.n- mu m m n mm.l

800" 00t 0Cc0° 0l

0"~

1 048 'SNIJ HIIN ACOR ‘S133443 I5MUHL £B0-LIL W) © (L203r8)
°N} 0000°S 4347 gog-2 10¢°3 048 'SNIJ HIIM X008 *S$133443 1SNuHL £60-L11 WD w (3203N§)
‘NI°0S 05£9°81 43S goo‘a . 200°1 043 °SNIJ HLIN AQOB ‘S1J3443 1SMHL £60-L'1 7D ($2037%)

NOI IVIRIOIN! NI SOdNi 4 HOWW NOLidIHOS30 NOLAVUNOIANGD  0BUS 125 viva




048 ‘SN14 HIIM AQ08 'S123343 FWNTd OL 3NQ NOILVIMVA ALITISVLS
144

gog i got- glg-

020001

000" el

wwn
ay. B E e i
TYTAY 3k KL
/8 3k ° w
CARAE
AV HE M
: m !
Rk i

N M o - N n M
3600° , &
‘NI 0000° 4
‘Nl 0000°
‘NI 0005792
‘Nl 0000°G . pop 2 0s2°) 038 "SNI4 MLIM AGOE ‘S173443 ISMML £60-L1L W3 O (L2038 ,
‘NI 0000°% 108°} 038 *Si:13 M1IM AQ08 *5133233 15naMl £63-L11 ¥ m (5203Nd) :
‘NI‘0S  0S£9°6l PE) gsg'2 2001 033 "SNI4 HLIM A008 °*5133343 1SOWHi £60-L11 3 15203r8)
¥

NOTLYHUONI 3ONRIII SOcN! 3 HIYH NO1id1d0530 NOTIVEMOINOD  "WERAS 135 viva




048 ‘SNId4 HLIM AQO8 'S12334343 3WNTd OL 3NG NOILVIYVA ALITIGVLS

145

000°001

000°01

000" 1

go1- gio” 100°

‘N1°DS  0S£9°SI I3
NOILVIUONI 3ONIIARS

- - . B

! HLIM AQ08 'S103443 ISNEHL £60-L11L W)  © (L2038)
! 048 'SNI1J HIIK AQD@ 'S$133443 ISNHHHL £60-L11 WD w (92038}
1 HiIM AQO8 ‘5103443 I1SNWHLI £60-L11 W) 16303M8)

HWV NOIidIHIS30 NOLIYMNOIANOD TEBHAS 135 ViVO

E TS




048 °‘SNI4 HLIM AQO8 'SL133443 3Nd OL 3NQ NOILYIHVA AllITI8v1S
144

000°001 000°01 000" 1 nor- oI1o° 100°

0000° 3735
‘NI 0000 RIZ
‘Nl 6ogo- A
NI 0005°92 X -
°NI 0000°S 438 LJ0°2 062" 1 4 KLIM AQOE 'S103443 ISMMHL E60-LI1L I O (L203ng)
°NI 0006 'S EE ) 0002 101°1 048 °“NIJ K1IM AQO8 'S1J3443 ISNWHL £60-L11 TvD m 92038

‘NI°DS 05£3°61 435 09%0°2 200°1 34 HIIW AQCE °*S103443 1SAMAL £60-LI1 WD (W203n8)
NCIAVIHON] NI SOdN! 3 HIYW NOLIJINISI0 NOJLVENOIANDGD  WBAS i35 viva

=~
A




048 *SNI4 HLIM AGO8 '€103443 3WN1d OL 3N0 NOILVINVA AL1TI8VLS
IR

000" 1 oot 010° i00°

HIIAHEH B BE SHEEET: B SRR T T PR 1=y

000001 ga0- 01

0"~

=)
N
68

0000°
‘NI 0000° RZ
N 0000° A
‘Nl 0005°92 X
Nl 0000°S 33u8 000°K &68° 048 °'SNI3 M1l AQO8 'S103443 ISNWML £60-L11 W) o3 {0£03°S»
‘N 0000°% 31 000°£ £08° 049 "SN14 HLIM AQOB °S133443 ISNMHL E£RO-Li1 T¥I w (62038
‘NICOS 0529761 43S 000°%2 104" 028 "SMI4 HLIM AQOE °S133333 LISMUHL £60-L11 WO 18203

NOTIVWMONI 3ONFHI43Y S0N] 4 HOvH NOIldIHOS30 NOLIVUNOIANGD WEWAS 135 Vivg

Va

— e oy
L oae L ey Tt e ST P T A S T P N I e T
D I o Dunr R —-— -—y - - o T Ui « jmng ey ™ Jac g e =



048 °‘SNI4 HLIM AGO8 °'S123443 3WNId OL 3nG NOITiVIHVA Al1718viS
hmu )
000" 1 oot ol0" 100"

0c00-0l
1T hel-

000°001

BB e _
B (=4
DA O
Y : n
: T D D. O

4348 000°% 668" 043 °SNI14 HLIM AOOB °S1J03243 1SNWHL £60-LIL WD < (0E03NA)
3391 000°% koe 049 °SNI4 HLIM AQ08 °S133443 1SMMI £60-L11 W) 162038)
IS 000°% 106° 048 "SNIJ4 H1IM AQ08 'S1J3343 1SNUHL £60-L11 W2 182030

NOIIVIRIQINT ION3MIITY SCdNI 3 HIVW NOL1dI¥I530 NOILVUNOI 00  0&US 13IS Vivg

Bl e T : Sz I Sz
. v e - e aat v
o - R el - . ) st st i ad st
P . P Sy S
.




048 'SNIJ HLIM AQ08 *S103433 3WNTd OL 3NA NOILVIHVA ALITIBVIS

144

000-001

00001

000" 1

gol-

olof

100°

b

HHE I HRE

TT M 1T 0
HEPNEE

0000°
‘NI 0000°
Nl 0000°
‘N 0005°92
°Ni 0000°S
‘NI 0000°S
‘N}°0S 0S£9°61 43
NOILVIROINT IINZIIN

B568° 038 ‘SNlJ
£08° 048 *.NiJ HL
10n° 048 °"SNi4 HL

— —

M AQCE 'S133443 1SNGHL £60-L11 WD
M AQ08 'S1J3443 ISNGHL £60-L1L WO
M AQO8 ‘S133443 iSOMHHL £60-L1L W2

Q

(0£93N8)
(62036
(82037@3

NOILdIHISIG NOLLVENOIANO3  0EAS 13S vVivd

N ‘{"

-~

— i e 2 e e

,

vt o,
Rty

x*? ﬁ




000" 00!

048 °"SNIJ HLIM AQ08 ‘S133443 3WNd OL 3N0 NOILVINVA ALITIEVLS

144

cor-

100"

000°01

000°1

o1o-

150" -

0" -

Ex -

NOLLYVWHQNT 3ON3I

e r o eemee tmy e o

£09°
10k

048 "SN1J HLIM A00Q 'S133443 ISNWML £60-L!1 W)

036
049

*SN1J HiIM AQOE
‘SN14 HLIM AQO8

5103443 1SNWHL £60-L14 Tvd
'$133443 1SNLHL £60-L11 )

Lol (0£03N8)
m (52034
182034

NOIldiuOS30 NOILYUNOINGD  T0BWAS 13S vivg




1¥y

048 "SNI4 HLIM AQO8 ‘S133443 3WNd 0L 3NG NOILVIHYA All1718v1S

000°001 000°0! oo 1 oot~ cl10- [00°
HBBE S H IR i SITE R o
408 -
lea--
oe- -
Gi "~
01" -
G0 -
0 &
w dco-
i “ : o1
M w w Ik
i W m_om.
: TS HH Mm
: INSE : i .
: SR BE =
: 2
.H . QM.
1B B iat (>
[+1¢]]¢ e IS
NI 0000° R842
NI 000" KA
‘Nl 000%°32 e
‘NI 0060°% e 000°s  is2'l 048 "SNI4 HLIM AQCE 'Si32443 iSAUML £60-L11 W) {50308
‘N1 6000°G . 3393 000°S  001°1 048 'SNI4 H1IM AQDE 5133343 1SAMl E8C-Li1 TV (2T03N9)
‘NI'DS  0G£9°61 30 000°E  000°1 048 °SNIJ HIIM AQOS 'S133413 1S7wAl £80-L11 WD tis0NA)
NOTLVHNO.NI 3IN3HII3Y SOdNFS HOvH NOIIJINIS30 HOILYNNOISNGD  “0BW'S 13§ Yivg




048 ‘SNI4 HLIM AQOS *S{33443 3und 0L 3NG NOILVIMVA ALINIGYLS

iR o)

000°001

Q00" ot

000" 1

001 010" 100°

)
Oy
73

0°1

2 |

hel

"N 0040°
“N} ceng:
‘NI 2005792
Ml 0000°6 4358
‘Nl 0000°G EE -}
‘NI05 05£9°6! 3345

AOTIVFRIONT 30NHII3Y

T T 2

1REREE

|

; P2 s :

: : A :

: SARAE :
e 2
: : : e
B B B M
IRE 3% ; 9"
i BE HEE o
R IR IR H . o

. 5600° N

040 *SNIJ ALIM AQO8 °S173443 SSNHHL £B60-LIL W3 O (£203'8!
033 "SN14 WLIM AGOB 5133333 15NWHL £60-L11 D m 12503N8)
048 'SNIJ MiIN AO08 5133443 1SNMM] £60-L1L TvD tig03ng)

NOI1ddI530 NOLIVMMDI #00  DBUS 135 viva

2 el G Tl o TR b e

]
;

/

. -
- ’Y",

"

=Y

A gt
e LB




048 "SNIJ HLIM AQ08 'S193433 3WN1d OL ‘300 NOILVIMVA ALITIBVLS

FMU

000° 001

0000l

000" 1

0or1- 0io-” 100°

G0° -
h0 " -
20" -
20" -
10° -
m SR E 0
: m 10
M M A-v
” ; <
: : 200 &
m : n
M T . £0°
: : m h0*
M N M S0°
: “ 0"
M L0°
: 0
B SLE 60°
0060° 335
*NI 4000° RAZ
°Nl 0000 difdA
P 000592 dtkiX
‘Nl 0000°% 4348 000°% 162°1 0J8 °'SN1J HIIM AGO8 °S1)3443 1SMMHL £60-L11 W) (££33n)
N 0000°G . 43 000°¢ 001°1 048 'SNI3 HLIM AQ0B 'S133443 1SNYML £680-L1i v (2203
‘NI "0S 0%£9°81 I8 000°¢ 000°1 048 °SNIJ3 HLIM AQOB °S1)3443 ISMeMl £60-L11 T (1£03N8)
NOLLYWHOIN] FONFIIY SO:NI 4 HOYHW NOILdINI930 NOILVENOI NOD WEAS 135 Yiv0

B .
R Y

-

e e e e e



048 °‘SNIJ Ihnx AQCE 'S103443 3WNd 0L 3Na NOILVYIHVA ALITIIBYLS
hmo

000" 1 oot~ oio” 100"

000°001 goo-ol

°Ni 0005°92 RX

‘Nl 0000°S I8 000°€ 192°1 048 °SNI4 MiIM AQO8 *S$£23143 iSNuHL £60-L11 W (££0I3ND)

‘Ni 0000°S 4397 000°'S 00i°1 048 °"SNIJ HIIM A00Q 'S123433 1SN, E60-LIL VI (2E03N8)
*NL°0S 05£9°61 IS 000°t 000°? 048 ‘SNIJ HLIM AQO8 'S123443 1SNMHL £50-L11 ™I TLigoIna

NOLLYIHONT JINRISM SOaN1 4 HOVW NOI1dI¥OS3Q NOLLIVHNOIANGD  TWEBHAS 135 Yivg




148 ‘SN14 HLIM AQOS ‘S123443 3WNTd OL 3NQ NOILVIYVA ALITIEVLS
1y

000°01 000" 1 001" 010 100"

- . . u . : : “ ““ ..n”“nnan ” A . . m .n. b4 ot ” “ m u m.“. “u““”““nw mm.-

000°001

(1

6000° IS
"Nl 0000 deiZ :
‘NI 0000° XA [
‘NI 0005°92 X vod's  0s2°I 1 'NIJ AGOS 0ST4l QI 7 (EI0DY) o
‘Nl 0000°5 i : 000°E  000°1 128 'Ni3 AOOR 09§4L 0 O  12i0DV) S
"Nl £000°G ey 000'E  OCh 138 'N14 AQD 0SE£4L D03V t1103xXv) :
‘NI'DS  0S£9°61 i35 000'€ 802’ 138 'NI4 AQO 0SE4l A3V (6003XV?

NOLIVWHOINT 30N3d3434 SOdNI 4 HOVH NOILdINOS3T NOILYINOI N0 0BUS 135 vivg

Ni}ﬁsﬁ;f*yw




148 *SNI4 HLIM AQO8 °‘S133443 3WNTd 04 3NAO NOTLIVIYVA ALITIBYLS
144

000" 1 0ot- 010°

06000t 0go-ot

-
77

=\

0000° 35S
‘Nl 0000° otZ
‘Nl 0000 RIA .
‘Nl 0005°92 X 000°£ 0s2° 1 149 °Nl4 AQOO8 09£4) Qv ¢ {E103XY) =
‘N1 0C00°S 33689 000°£ 000°1 128 'Nl4 AQCE 09E4L 2Q3IV Q 2103y} :
°Ni 0000°G © A3 C00°€ 00k 148 °NIJ AO0@ 09841 J03v m (1103xv)
“NI°DS 0S£9°61 EE 000°¢ (o 148 °NlJd AQOE 09241 203y {6003XC¢)

NOTLYWHONT JON3MII SOdN| 4 HIVW NOLIdINOS3Q NOTIVHNOIANGD  0EMAS 135 Viel w ;

i 1




1489 °*SNI4 HLIM ACO8 'S123443 3HNTId 0L 3N0 NOILVINMVYA ALITISVYIS
144

000" 1 oGt 010" 100°
T I AR BB R BB B R IBE [*10 R

000°001 000°01

hQ "=

78

YV

NI 0005°92 X 000'E 0Ge° | © 148 'Nid AQDR 09141 QY (£103xY)
°Nl 0000°S 3348 000°€ 009" 1 138 'Nl4 AQC8 2J9E4L 20V (o4 (2103xv)
°Ni G000°'S 3 000°¢ 00%° 148 °'Nl3 AQO@ 09841 D03V m t1103xY)
*Ni°0S 06£9°61 435 000°¢ g2 148 "HiJ A008 19E31 QY (B0GIXY)

NOTAVHRIONT IONFUIIN SOdN1 4 HOYW ’ NOildiEO53 NOLIVUNQI NG  “0EBMAS 135 YivO

B O P

——
AR,

|

\

|

/
_




148 'SNI14 H1IM AGG8 '6193443 3WNTd OL 3INA NOILYIHVA ALITISVLS

l¥n

gat”

0600 GO0t

000°01

goo -t

clo-

SR AN I I I R s e

h

0009° 37Y0S
NI 0000 dbinZ
‘Ml 0000 oA
‘Nl 000%°92 otHX
‘N 0000°S 4348
‘NI 0000°5 4341
‘NI°OS 0583761 4345
NOILYWEOINT JIN3I 43

000"
000°'k
000°¢
000°g£
SOdNI 4

0621
000" 1
00h*
ooz’
HOYH

P39 'NIi4 ACOS C9f4l Xa3v 7
133 'Ni4 A008 09£4: 203¥ O
138 °NI24 ACOS 09£41 203 m
148 "Ni3 AQOB OSE4l 203V

(£10XY)
(2193xY)
1193y
{603V

NOI1diE0S30 NOTIWRINGINGY WSS 135 viwd

»u».o.f*\ M

;

’.

.

o

A

<

5
b 2 WY P



148 *SNI4 ['LIM AQO8 °*S133443 3WNTd OL 3NQ NOILVINVA ALIT18V1S

000"t

18,

gor-

G000 001

000" 01

010°

// R I,

o0690°
NI 0000°
el 0500
0005°92
0000°S
0000°S
‘NI°D5 0S£9°61
NOLLVIRNOSNT 3ON3MHIA

00g°2
000 %
o0L°1
00s°1
HovH

‘Nid ACOB

148 2L14S J03v
148 ‘Nl4 Agog
138

L1496 203y
‘Nl4 AQ08 2L145 23v
148 "NiJ AQCA 0SEJL 003V

NOI1dIHOS3Q NOILIVMNTIINOD  0EAS

ogoq

(L1203

(9163 -

Q102X
(a103x

i35 v,

i mo

. . - - -, - e
B ” N - —_— - P A R e
H— ——— ey e — e . N .
= g e P T o B Py o) St = ot

- ——

-

o

Yy,

o




0 NOLLIVIYVA ALITIEVIS

149 *SNI4 HLIM AQO8 *S123443 3WNd
14

000° 001 00Q-0l gca- I 0ot 0i0° 100°

\

1

o
81

s

.1

o L e

\ 0000"

0000°

M e T

ayRZ

v - -

—me e

5

. ‘NI 0000° WA
‘Nl 0005°82 X 000'c . gog@ 198 ‘Nid AQO8 2LidS 20 ¥ Ligxs
‘NI 5000°S 3308 000§ 000°2 1989 °NIJ AQOS 2L145 203y O (9IgK:
NI 0000°G PEYR 000'< QoL t 138 °N1J AQOB 2L135 203v 1) (Sigd
‘Ni‘DOS  0SE9°6i ARS 000°E 00s°' ¢ 138 'Nid AQOE 08841 003y O thi0XX:
NOTiVWHONT NI SOdN1 4 HIYR NOI1dIBISIq HOLIVHNGIINGD  I0BWAS .35 Wi:° Y
‘. s ol - v,\b.
/ -8
i /.
& e
T e e N Ce—=h



148 *SNI4 HIIM AQCS 'S133443 3uN7Id OL 3NA NOILVINVA ALi@V.LS

1384

glo-

-

000°00!

00001

000" 1

ool

10
TETs0 -

h0 "~

0000°

0600"
0000°

0009°92

00090 %
0000'S
0%£$°61

NOTLViO NI 3ONZ3434

‘Nld4 AC0O8
'NIJ Ang
‘N1d AO08
‘NlJ ACOS

eLiis iv
2L14S 2Q3v
aLiss Qv
0841 J03v

v (L103Xy .

< (9103x8)
m (G103;Y)
(h10XY)

NOIidIdIS30 NOLIVHNOIANGD WEMAS 135 VIWC

i . omd

i

A . g




148 'SNIJ HLIM AGO8 ‘S123443 3WNTd 0L 3N0 NOILVINVA ALITIEVIS

14,y

got-

100°

0co g0l

go0-°ol

000"t

oto-

I mcnol

:

SThO -

ryvees x

0000° IS

NI 0060 oz

‘NI 0000° JHHA
‘Nl 000592 X 001°€ 0ot e 138 ‘NlJ AJO8 aLi45 2Q3v
‘Nl 0000°'S 38 000°E Q0¢'2 198 'NIJ 1008 2LI45 23V
*Ni 0000°€ 4347 000°€ 004" 1 148 'NI4 AQ08 2L14S 203V
‘NI‘DS 05£9°61 4345 020°¢ 00§° ! 148 'Nl4 AQD8 09€41 J03v

NOILIYIRHOANT 3ONIIIR

AR TALE 32
O  19103x8)
m 1S10D0Y)

th103AY)

NOILdINTS30 NOILVHNOI NOD  “0BKAS 135 YivO

e &:t‘b
/

4

L . Sy




148 'SNI4 HLIM AQO8 'S133443 3WNTd OL 3NQ NOILVINVA AL1118VLS

lds

0ol

0

060°001 goo0-0l!

000" 1

g10-

10

TG -

0z~

‘NI 2600°S
°Ni 0000°%
0%£9°61

NOIIVIREOANT JONRII 43

000°1
00Q°1
050°1
Q0e° |
SOl 4

2
bska

'SNIJ HLIM AQOB ‘S133343 1SNbHL £60-LI1 WS
'SN1J HLIM AQOG °*S133343 iSNWML £60-Lil D
‘SNIJ HIIM AQO8 'S133443 ISOWML £60-LIL W3
*SN13 HLIM ACOS 5133443 {SNMH! £60-L11 ™I

v 18ioxE)
w (606 3NG)

(8033
(LO0F®)

NOL1di¥dS30 NOIIVMNGIINDD  WEWAS 135 YiVD

Y

i

T ragv—p r————p———-

N

A




148 *SNI1J HLIM AGO8 'S103433 3WNTd OL 3N NOILYINVA AL1T18V1S

1Y

000" 001

000° 01

»}

000" 1

00t~

610°

JAAN

Y ""Y‘l‘ﬁ‘f"f e
feeepp -2

0000
"Nl 0000 °
‘NI 0000"
NI 000s°92
‘N} 0000°S
°NI 0000°S

‘NI°DS 05£9°61

dHlZ
A
X
4348
4341
434S

NOTLYRUONI JON3UIS3Y

e sl T,

3vos

‘SNIJ HiIM AQOA ‘5133443 iSNMHL £60-L11 Tv)
'SNIJ HiiM AQO8 ‘5133443 ISNNHL £50-L11 Tv)
ISNIJ HLIM AQOB 'S133443 ISNuM) £50-Li1 W2
*SNI4 Hi{M AOCE 'S103443 1SMMHL £60-L1L Tv)

NGILIdINISIQ NOLIYHNOINOD  08WAS 135 vivn

.

v
o)

3

(01028
(60030G)
180034}
€L003NG

Y < £
\0\

. PP T—



148 °SNI3 HLIM AQ08 °*S123443 3WNd 01 3n0 NOILVINVA ALITNiBVIS
hmo

000°1 001~ 010° Ic
R B8 HEE R B LS ) O B BR HHH B R 1R B BB B g

1

C_

0
das

000001 000" 01

11
1T

“
[}
i
'
I
t

00090
‘NI 0000 "
‘Nl 0000
‘NI 0005°92

000°1 056° 148 °SNIJ HLIM AGOB 'S133343 ISNuML £60-£11 W) @ (0iona:
‘Nl 0000°G o

000°1 006° 148 "SNIJ HIIM AQOS *S133443 1SNaHL £60~L1]1 Tv) 1600371
N1 0000°S Qo001 66L° 14C "SNIJ HIIM AQOS 'S133443 [SOMHL £60-L11 Tv) m (800381
*NLT0S 0s£9°61 000" 1 £0n° 158 "SN1J NIIM AQOR ‘5223443 ISMaML S50-L12 T3 (2072308

NOTLYHHONT 30N3WI5Y S0dN1 4 HovH NOIidiNIS30 NOLLYENOIANOD  0BHAS 135 Vivd



148 *SNI4 HLIM AQO08 ‘S123443 3WNd 0L 3na NOILVIHVA ALll18VLS
._.mo :

000°1 0C1- gio- 100~

000° 00t

:
000" ERi o] ]
*N] 0000° dHNZ \
NI 0000° ’ dHHA *
‘Nl 000582 X 000°1 066" 198 "SNIJ HLIM AQOB 'S133433 ISNWHL £60-L14 V) W t0103n8)
‘NI 0000°G 3348 000° 1 006" (38 °SNIJ HIIM AQOB ‘S1i03443 15NMHL £60-LILl v 0 (6003r) :
‘NI 0000°G. 431 000" | 66L° 148 "SNIJ4 HLIM AQDS °S103433 ISNGHI £60-Lii TvD m (800319 i
‘NI°0S 0S£9°81 I34S 00g°1 £0h° 138 *SNIJ HLIM A008 'S$123443 ISrMHL £50-L14 W2 (200378) .
NOLLYWHOSNI JONIMI43Y . SOdNL 3 HOYW . NOI1didI530 NO1iVaN9g1 0D WERAS 135 Yivo y
. ) s \,r -8 Ih
\ . ; e ~n

;:

7. i



148 ‘SNI4 HLIM AQOS °‘S133343 3WN1d OL 3N0 NOILIVINVA AlLIDIgviS
hmo

000°001 000 1 201" 015" 100°
0T i B H BB R R AR H ER R RN BB S G¢ -
102" -
&2" -
02 -
a8l -
: 01" -
E S0 -
B o
T 0 &
T 50
Rk ol
BB bl
a2
ABE g1
+ e
: T &’
T T og"
B I HiE HHE G§¢*
NI
NI 000°1 051 148 “SNIJ H1iM AO08 'S133443 1SNWHL £60-L1L v M, (s1o3ng)
NI 0c0"! 101°1 138 "SNIJ HIIM AC08 'S103443 1SN4HL £60-L1L1 T2 (&1030@)
NI 000" 1 Ln0° 1 138 'SNIJ HIIM AQ08 °S103443 iSNuHL £63-L11 Tv) (£10®)
NI oco‘t 000°¢ - 137 *SNI4 HiIM AQ08 'S193343 ISNMHL £60-L11 W) (21038
‘N1°D0S od0°1 £L8° 138 *SNIJ HLIM AQ08 °SiJ3443 1SMil £60-L11 TvI (Hone)
NOLLYHHO NI 30NN S0dN1 4 HOVW NGIIdINOS30 NOLILVENOIANOD  “D3WHAS 135 Vive
{ :

-

IS\




- ”

128 *SNI4 HLIM AC08 “S103443 3WNd 0L 3INA NGTLVIHVA ALITTIBVLS iy
._.mu {4

ggo ! por- c1o-° 100
R “““ H B B B HH BB R ABH B BB A

000° 001 000° 01

IHAE

T 1=

0000° kR Jo)
‘NI 0000° RIHZ
NI agd0a° A 000°1 0G2°1 198 'SNI2 HIIM X009 'S133243 1SNMHL £60-L14 I (51030
NI 000692 X Goo° 1| 1001 138 "SNI4 HIIM ACO8 ‘S133443 ISMMK1 E60-Z1) D M (h103NE)
‘Nl 00005 4358 : 6001 LhG" | 138 "SNIJ H1IM AQU8 ‘SiJ3343 LSaHL $69-L11 Tv) O (2103085
‘Nl 0000°S 4347 006G°1 0c0°1 158 "SNIJ HLIM AQCE ‘S133443 SNy £B0-L11 W) m (e1ong) .
‘NI'DS © 0GR9°61 4345 0001 £.8° 148 "SNIJ KiIM A00@ 'S133333 1SrRMl £60-L11 T {1103n8!

RNCILYIRGOINT ION3HI SOdN1 4 HOYK NOI1dI¥IS3Q NOIIVMNSINGD  WEBHAS 135 viva N

@
.
Ve

7N




138 "SNIJ HLIM AQO8 ‘S133443 IWNId OL 3NQ NOTLVINYA ALITI8vLS

149
gog-eat ggo-ot 0001 0ol 013" 100"
HHHE HIIGEBE EEH IRRE 8 8 BUTE ER D G CHEE BN 2807 -
TT: hO -
HE £0°-
3 m 20" -
“ / : 10" -
= 0
R
N 16"
%)
4
20" 8
s
20"
h0”
S0°
30°
410"
1 80"
i i H K
000G 37v3S
Ri 0000 Rz
NI Qg00° oA 000" 1 062" 1 198 ‘SNI3 H1IM AQ0S 'S153443 1SNNKL £60-111 Tvd 15103089
NI 0006°92 SHHNX 000° 1 136° 8 148 "SNIJ HIIM AQO8 "S1J3333 iSMUHL £80-411 ™ M {h]103N8)
NI 0000°% 4348 300° | LhQ' | 198 'SNIJ HLIM AQC8 'S133443 1SMMHL §£68-Li1 Tvd © (210383
NI 0C00°S 4347 000°1 000°1 128 'SNIZ HLIM ACO8 *S193443 1SAMHL £63-L11 VD w (21038}
NI“0S 0%89°61 IS 000°1 £L6° 148 "SNI1Z MIIM AQCE 'S133443 ISfwHlL £60-LIL VD (11a3ng)
NOJIVIRMONT 3ON3RY333d SOcNi 4 HOYW NOI1dIHJS3C NOILYHNO].NOD WERAS 135 vivg

’

S




{

HE
3|

L

NOILVIMOAN] 3ON3HII

148 'SNI4 HLIM AGO8 °'S133443 3WNTd OL 3NQ NOILVINVA A117118V1S

‘SNI4 HilM ACO8
‘SNIJ HLIM AQCE
‘SNi4 HilH AocE
*SNIJ H1iM AQ0E
‘SNIJ HLIN 4008

*S123443 iSNuHL £60-LiL T
‘5103443 1Sl £60-L11 W3
*SiJ3443 ISNMHL £60-L11 WO
'S1J3443 1SNHHL £60-L14 D
*S133443 ISNWHL £60~L11 WD

ROILdI¥IS3T NO!ivanNgi aNOD

T



148 "SNI4 HLIM AQO8 *S103443 3WNd OL 3NG NOILYINVA ALITIIBYLS

145
coo-Qal 000" 01 G001 gotv- 100"
HEBE i - ﬁwr“ HH : i R R [
0g " -
m gz -
T 07" -
+ 51 -
01" -
T m s0°-
e : z
T m 0 s
oy | T
: M g1-
T S
2k 02°
sz
2 4t o8
WT S i3 i : HE G
0000 335
NI 0003° diiWZ
°Ni 5000° JHHA 000t 002"t NO111S0d QuvMd304 NI NI “AD08 (138) £21-L11 vd (9E08X8)
‘NI 0005°92 X 000°¢ 000°1 NOILISCd Qu¥YMHO4 NI N4 ‘AQ08 (1391 £21-L11 VD .@ (GE00XY?
"N} 0000°G 4388 000°£ 006° NO11150d OHVEN0d NI NIJ3 *ACOB (138) £21-211 W) (o3 (hEDEXY
°Ni 0000°% 3347 000°% ooL” NOILISOd O5YMHO4 NI K14 *AD08 (148) £21-111 =3 w (£208xY)
‘NI'DS - 0SE9°6I 334S 030°¢€ 00h* NOIL1SOd GUYMWSO4 NI NI “AQC8 «(138) £21-L11 D {2E08XY)
NOIL1VKHOANT JININI 13 SO 4 HIOVH NO1.idi¥3530 NOI1YaNS] NOD WEWAS 135 viva
J




148 'SNI4 HLIM AGO8 ‘5103443 3WNT3 OL 3N0 NOilYINVA AL1718v1S

000" 1

NI 000'§  oce-! NO1i1SOd GuYMYO4 NI M3 *°773 (138 £21-Li1 T3
"NI 000§  ©£00°I NOT1150d OMYMEO3 NI NIJ 'AGCE (138) £2i-C1] D
“Ni 038§ 006 NOI1iS0d QuYMNO3 NI NIJ 'A008 (148) £21-L1) WD &
“NJ 030 Q0L NOILISOd CuYMNCA NI NI3 "AGCS (138) £2i-L11 “v) w
"NI"0S 009°f  4Ch° NCIL1SOd CHYMMOJ Ni NI3 'AOCE (i38) £21-L14 Tv)
NOILVIRIOINI ION3Y343 SOdN] 3 HOYMW NOI1d!&dS30 NOLIVMNOINGD 0B

ca

(9g08x8)
iSgoaxy)
{HE0EXV )
iEE08XY)
(2e08Xv)

133 vivd




148 'SNI4 HLIM AQO8 'S133443 3WNTd OL 3Nd NOILVIHVA ALITIBYLS

1445

000°001 000 01

coo"1 cor- 010°

100°

1950848)
(SE0BXY)
{ +E08XV)

13208%Y)
(2508XV3

Tt : 780"
; =h0°
f. ) . ] :
H-r- : £0°-
] .m 20°
. : alik
W W 0
; M 10
T S T 20
IFSR ==
M RE -+ £0°
- -1h0°
s0°
LI' 90 °
L0"
R HRE 80"
188E “leo
‘Mt
Nl 000°¢€ 0o2°1 NO!11SOd GuvMeOd NI N1J “AQ08 (148) E21-L1L WD “
“NU . 000°€ 000° NO111S0d GuwridOd NI NiJ "AQ08 (148 £21-L11 W)
L1 . 4348 $00°£ 008° NO111SOd QuviedOd NI NIJ "AQ08 (1) §£21-L11 W)
‘Nl 200° 4301 £00°t QoL NOILIGTd O 03 NI NIJ “A008 113 £21-L') W)
‘wi-05 i Fk 000°§ 00n° NO111S0d Querid2a NI N13 *AQ08 (138) £R21-4L1L W)
NO!E2S 28 INIMIIN SOciN| 4 oW NO1IGINISI0 NOLLIVINOLINGS WENAS 138 Vivo

-

N
PR .F it LY o L e iR S P S




138 "SNIJ HLIM AQCE 'S133433 N4 0L 3N0 NOLLVIMYA ALITIGVLS

14y

000°00!

000°0!

000" 1

oot-

0i0- 100°
SRR T ::[e0° -

h0 " -

L0

80°

:160°

NOJIVMMONT NI

geeeg
: Ll d el ] ]

iz

B R T I TR B F SO DR PRI SN OB LR W

g PEREE

NO111SOd Guivi04 NI NiJ *ACDS
NO1iiSOc OuvedO4d NI NiJ *AQ00
NOI11SOd QuvMUWO4 NI NI4 *AGOE (148) £21-LI1 W) ( H508XY)
NOJ1i1SOd QuYriO4 NI NI4 °AQDE
NOi1:SOd OuwvINO3 NI NIJ “AQOS

(1) £21-L11 W) M ¢ SR0GNE )
(1) £21-L1) W) (GEOBXY !

‘18 £21-Lil W) | (EE08XY)
(148 £21-L11 W) - (2208XY)

NOII4INIS3T NOLIVINCIANGD WS 135 viva

‘».’\. .

de -Gl e B




148 "SNI4 HLIM AQO8 °S103443 3WNTd OL INQ NOILVINYA ALIDIGYLS
1d,5

0001 gotr- 010",

000001 0u0-"01

AHHE O I

HHEH B 0 y

T Lo .
LHHE HHHE

062" |
000°E 052 NC11150d CMWMOS NJ 2314 ADOD (14B) S21-Lil W) (LEOEXY)

. : i
NOI! 1504 CWUO4 NI NIJ “ACDS (1.4 £21-L12 WD m (SE08XY ) ~ .
$0uN| 4 H™ NOIL4IN0%I0 NMOIIWNGL D03 WBUS 138 VIvd !




o

=)

= o
— o

4o

10.000

HACH
290
290

Crt

100

S00Y, FIN [N FORMARD POSITICN

8 CAL T17-123 (BF1) B0DY, FIN !N FORMARD POSITION

010

CAL T17-123 (OF 12

STABILITY VARIATION DUE TO Pt UML EFFECTS, BODY WITH FINS, BF!

.001

DATA SEV SYMBOL  CONFIGURATIOM DESCRIFTION

(AXBOS7)
(AXBO 3}




e o — ST ‘ J i:\\

129 ‘SNIJ HLIM ACOA 'S123333 3Nd 01 3INO NOILVIHYA AllDl@vlS
14,

000" 1 - oor- 010’ 160°

00001
T 1T 160" -

000001

hG* -

¢

062"t NO!11504 QUWINO2 N1 NI4 AQOR (148) £E81-L11 WD 1 L0V
009°E (- MOIL1504 GUWRI0S NI NiJ ‘AQDE {10 £2i-LIL W CLE08XY )

MO M SN SOl 4 ™ WO114INISI0 NOIIVWDI MO WHBUS 1B viv0

R e L Y W

%
‘
|



. FIN 1% COMAAG POGITI0N
H 1N FORMARD PORIS 10N

Fi

8 CaL 117-123 BF1)
ca 1123 1)

OATA SIT SVWEOL X CONF IUARTION DESCRIPTION

(Yl
Lt B

4 44

1"‘}"

~100.00C

“10.000

1.000

08

010

4.1{-5_"'!:—_‘ ' ‘

t 4

.00!

STABILITY VARIATION DUE TO PLUME EFFECTS, BODY WITH FINS, BFI




i

~170.000

10.000

- VN

5355

Cry

STABILITY VARIATION DUE TC PLUME EFFECTS, BODY WITH FINS, BF1

.100

Fin 1N NID FMITION
FIN 1M RID POSITION

B0V, FiN IN 510 POSITION

.0I0

800V,
800V,

CAL T17-123 (F L)

CAL T17-123 (Y
CAL T17-123 (r 1

:

DATA SET SVBOL  COMFIGURATION DERCRIPT (N

CAXSG)
(AXD01)




138

144

SNI14 HLIIM AGO8 ‘S103433 3WNd Oi 3NC NOILYIYVA ALITIGVIS

0

c30°00!

0000l

gog- 1t

001"

010"

10

ik 1-

12" 1-

Nl 0006 21348
‘Nt 000 Ex 3

‘NLCOS P <961 EE 4
MO1 im0 IMI4N

* NOLiiSOd Qi NI 14 *AQ08
. 6—»-8&2:1-8:.3

00n" NOILISOd Qiki N1 Ni3 *ACOB
NOLLdINOS30 NOLIVINOIANGD WSS 135 v4v0

REEIDIE SA T ‘.uvs?-&)h% gl
s

&
/

1138y g21-LE1 W)
(139 £21-L11 W)
(181 £21-L14 WO

o (I %ORIY )

(BE0RXY




138 "SNIJ HLIM AQO8 °S133443 Nd 01 3INA NOILY!IYVA ALITIGYLS

1¥4
G00°00 o ..,.oa.wc.i; . ooom_ 0ol 100°
AN o s A [ T ]s0" -
} —+—={} o 1 o 0 0 O T KO-
T - NS -
g‘LYLva'T e - -1 m..D-'
- pe— ] Tt 20
t - 1 T
. 1t T i0°-
H ¢t Y.;Llrx.. - -1 m
’ : aE 0
HREI. Tt “
1 NN AIRRE to°
{-1- PNt v AR (2 I
) JHAE Z 9
.VVln:Yylr HRE LU -
| iis iy v
IHE A
- L
t - -+ + =G
- SED”
41 s -
:l.f - 30"
L0°
80°
60°

2]

.zn

‘N

L] 0002 008° NOIL11SOd QiM NI N1 ‘'A008° (148) EE1-L11 WI 1 1%08XY)

‘M 0002 00s° NOIL1ISOd QIN NI Ni4 "AQC8 (1481 £21-L11 W) (B408XY )
rCOS 0002 00&* NOILISOd Qi NI HIJ *ADDE (1485 £21-L1L W) (SE08XY)

NO LI N JONNIS N SOuM! 4 HOWH

NOLIAINOSI0 NOLLYHNCI 30D  WaUS 138 vivg




148 °‘SNI4 HLIIM AQO8 °S123443 3WNTd 0L 3nA NOILVIMVA ALLITIGVLS
- )

00" 00! 00C" | oot 010 100°

00091

(1 ¥]
o
hdo),

103

‘Hl 00006 I8 000°2 006’ NOIL1ISOd QIK NI Nij ‘'AQO8 (i) £21-L110 W) O ( 108XV
‘Nl 0000°6 M) o052 [ NCI1150d OIW NI NIJ 'AQO8 (13 £2i-L11 W) m (On0aXY 1
‘Nl 0% 4= ¢ B K 0 0002 00»" NOI11S0d Gl NI NIJ “AQOE 1148 K21-L11 WD 16E08XY )

MO IR0 N T8I SOuN! 4 KV NOLIdIWISI0 NOLIVENDI 00  TOBAS 138 Viv0

el ek~ Mihion. \ Ut -yl g LS -

13

i’ 88

— v -

VLI T

-
.

T g

"

Con vt




148 °'SNI4 HLiM AQ08 'Sid3443 IHNd 0L INQ NOILVIYVA ALITISVIS
14y

0

000°00!

000" 0t

000" (

oot 010° 10

Gz -

log -

v——

102" -

02’

G2’

0g"

GE -

—5600°

0000°
0000°
000%°92 X
0000°'S 4348
C000°S 31
0es9°61 INS

NOI{VIIONT N MIIRY

0002
0002
o002 -
SOdN 1 4

MOILISO4 OIst NI Kid *AQ08 108 f2I-Li11 W) O U nh0BXY )
NOILISCd Glu NI K14 *50C8& 1148: £2i-L11 ™) m (EH0IXY)

MOIL1SOd QiW NI NIJ *AGOE (! R2i1-Li: ™)

(2808%V)

NOIidIUOS30 MOLLYUMIANGD  T0EBHAS 135 Viv0




179 'SNIJ HLIM AQO8 'S105343 3WNTd 0L 3NA NOILVIMVA ALl1@viS
1¥4

000001 300°1 100"

hel-

-
-4

T3

———

0000°
"Nl vwio0"
‘Nl 2000°
"N§ 000%°92 X
NI 00006 1348 0002 0%2 NOIiISOd QIN NI NIJ4 “AQOS (14 £21-L1) W) {HhOBXY Y
Ny 0000 % 4347 0002 002'! NOJ1ISOd QIH NI Ni2 'AQGDE (i) £21-L1L W) {£409XY )
‘NLUS 03£9°61 AR5 Qoo-2 000° NOIL1SOd Ol NI Nid "ACOS t1dB) S21-L13 W) {2%08xY)

HOLLVWHO NI JIONN] 13 SO 4 HOVH NOIIdINI8I0 NOIIVHNOI 00 WBIAS .38 Viv0

RSN e A
SR A i1 Sl P,

/

—

- ‘_‘At

- ——— e © g AP T T

- ]

 ap—

105

-t

yv oo~

1,

-



138 'SNIJ HL1IM AQOE °*S193443 3WNTd OL 3NG NOLLVINVA Aliiavis

000001

000° 01

0001

golg-

0000° RINZ
0000° oA
0005°92 RIX
0000°% 4348
0600°S 4347
05£9°61 43S

NOTAVIRHO NG 30N

HHE |

HHEF i

HH B o L

o

T E ~ ]

mmm—m ik 5 [ K .
60R0 " KR 2o '

NOI.ISOd Oli NI N4 *AGDS (1J8) Z21-LI11 W3 O  (wad@xy: w
NOIL1SOd GIW NI NIJ *AO08 (148) £31-L11 W (S WOV ) i
NOLLISOd OIW NI N13 *A008 <138) £21-£11 W3 { SHORXY )

i0DNdIUI530 NOLIVINDI NDD WEBUAS 135 VivO

,. ) . R 'Y e e i

g




L

138 'SNIJ H1IM AQO8 ‘S133433 3WNNd 01 3n0 NOLLYIYYA ALIT1BVIS

hmu

00000t

000- 0t

000°1

001~ glo° 100"

G0° -

hD" -

B e Du—

™M

o
!

M

-
(=]
Wi

R ‘zyrﬁihﬁ?‘.

NOi111S0d QIN NI N1J “AQ08 (148) §21-Lil W) ¢ HOEXY )
NO11150< Qibl M1 NI4 “AQOR 130 E21-L10 W) LS N0WXY)
NCILISOd QLW NI NIJ “AUDB (1@ £21-L11 TV 13%0%XY)

NOLLdINOSI0 NOILVINOI D03 WEBS 138 VIV0

,
!




100.000

16.000

1.000

fss2 B rif
266 EEI0 (30 O CEE CXI) KX IR O R o B
L CINT: COXES X CEE KX 20 ) X R B ¢

3 4]

Crt

STABILITY VARIATION DUE TO PLUME EFFECTS, BODY WITH FINS, BF2

.100

B on
§!!!
1 ‘
i85
§h==
§&4
gooo
) ~ Wssg |
3 o




248 °'SNIJ H1IM AGDG °'S133443 WNd 04 INQ NOLLYIMVA ALITNIBGYLS
14,

Q00’1 cor: olc’ 1QG°

M ”. “uuu””““. -l . " M ..n . M N ..”mu H“””mm“m i . ” .”.. ““.\u.u.wn :-—'

000° 001 00001

42 1-

ey re—

000"t 248 'Ni4 A8 OM4l 20w
00n* 248 N4 AGOR OE4L JOW
* * o84l v

g

g

B
fe

£

s

§

L e a et b M e T £




38 'SNIJ HIIM AQO8 'S5133443 FNd 0L 3INA NOILVINYA ALlTNIGYLS
i,

000°001 000" 0!

000" 1 ggt- glo’ t00°
T T T TN T - T F 5 ]e0°

X

‘NI 0000°S Ex

‘NE . 0000°G FE 3

‘NI°0S 5£9°81 EY
NOLIViWO NI 30N NI

g -g 4
My -

-
(>

=
:
v

110




!
.
2%&*”»-4”.—.“, .

~100.000

4]
Fin, r2

oY 7N,
800Y Fin,
S0bY

.100

Crr

STABILITY VARIATION DUE 70 PLUME EFFECTS, BODY WITH FINS, BF2




100.900

10.000

1.000

ggg I £ ST ) B I T PETT) T2 £ I SO X (RIS £
s m 1T = T PP vepms s
- i 1 : 1 H5 PR RO o S g ©

100

010

HOURAY 00 DESCM T 168
800V Fin. &FE
ey FIN, FE

STABILITY VARIZTICH DUE TO PLUME EFFECTS, BODY WITH FINS, BF2

.001




238 'SNIJ HiIIM AQ08 °S133433 3WNJ 01 N0 NOILVIEVA ALITIGVLS
L. o)

00C 031 000° 01 0001 001’ o ng-

|

T

. : 00%° 1 348 Nl MO8 T 0N 12903Mv)
‘NITDS  0sE9°8) ARS8 000°¢ 0s31 I8 NI AGE RLa XN LIV
NOLIVMO ] DNBIIN . SOl 4 o 01418 MIIWNCEADD NAS 135 WIVG




233 'SNIJ HLIM AQO8 'S123343 3uWNId OL 3NQ MNOILYINVA ALITIBYIS

000°1

1¥4
got-

olc”

100°

000" 001

190" -

114

¥

EEa B




~
-

r 2

-4 £ ) D o c e 0 £ 60 i e R 1) ) ) 0 £ T B P
o

g

e

%.0000
%.0000
6. 5000

.0000

REFERENCE INFORMAT ION

SREF
LREF

s oRera oo oo feveeferrofovcoferonfovocfonnofrroaroorfeacaforocfrore i o

XS B I I I I I oo

10000

eeenpesseforeafer e b bbbt e e 8 veselennoporasgocas®ice it osiofoenetenriferecfiiiiheeca]oespsiifeees

cene A I e I I I I e e e

PEY EEYRY TYTTY ERETSY PRTRY PURYY PRTIY FETIY FYYPY FYSON RSRS ¥ I ¥ IEET) IIXX XXX IRTE IEn I

I I N N N RN I I I I I N I D I I T LYY EYRY) FERPY FRRRT FERRY FYPYT FRTIY FEPYY FYTYY TRRN PR

1.000

§§§ 52 Rt e s R0 !N ) ) O 3 )t R 0 550 L R . X O o o e

I IR I N I o e .-.v}’uu
i

T L T )

0

[1V]
L.
a
2
[T
I
e
X
g
¢
oo
[&]
i u
‘ n
o S e s e e A
- - b
g . 3
31 5 s 8
. ;=
E§§ oo i ] D G 2 B 0 G 2 U S <
3tk =
Qg T =
<«
Pt
g“’ o

Wg§

PEL




22 'SNIJ H1IM AGC8 5103443 3WNTd OL 30 NOILVIHYA ALITIGVYLS

Ly

000°901 000°01 000°1 gotl- glo-

160
dGE -

wolilS0d OuviuCy Bl NlJ 1008 2.8 S21-L11 W)
NOI L1502 WIRIO2 H) Nl CA008 (2.4 £21-21)0 W)
o1 Od NVAR0S I Bls CA0eR  1da)) S21-L10 WD
MOILIsDd ‘AWNDS B! NHld CAB A ER1-L)0 WY

PLE
i
ggs
:
ghuee

HOLAVIRIO N IN30343 SO-M13

T
MEHHE
T At HARRE
RSN
METETT I AR Y L T IAHAE
e T T - e
T : T =sesss
" gHAE
: | e MOE
18E

i 1T leg

0000 IS

1R 0%y
151 08%Y)
1R 108Y)
(£188%V)

KOl L4108 OIIVIDINIG oS 18 W)

-

Cpg e e
~al

-: F{m i

. W

-ty gl

o, g,

e

i -
-



238 'SNId HiIM AdO

8 ‘5193443 3Nd 01 3INC NOILVINYA ALITNiBVLS
1dq

9

000°001 00001

000" 1

cotr-
IJT :

c10°

]

10

f. TP oS e B e

s Kol kRN el e i E.@m%ﬁ»\fm\
2

CHVMOS NI Wi g
QuYMHOd Nb 214
Ol ix§ Mig
Q02 M K4

* A000
*AQ0R
* 4008
* #0080

(23 E2-413
M E2i-¢id
(@M E0i~4id
(@8 T31-4%5

2
%)

-

19108Y)
(R
(£33 oadl
1E6aKY)

N1idi38 NOVIVIGIAED  WBUS A8 vivd

v
- - i e : ) ST
o u . » et e e T Ny Y e e AT T R T T

RN

s,

oy T P+ S e

e et
) ) jr

‘%* .

iy
’V

~
-4
4

-

S

N

e

R
T

W,

'\M !




238 'SNId4 HiIM AQ08 °‘S133433 3WNTd QL 3NC NO!ivIMVA AL1718VLS

1445

000°001

000°0l

000" 1

gol-

oro-

100"
1 (60" -

hQ" -

M, T M M T -
T W : T JARE 0
- - 441+ - : - {44
M;mm : : 3H W
ARGHEE:

T

0009°
0000°
000%°92
0000°S
0000°S
05£9°81

NOIAVIRIONT NI

- BG0°E
N0 E
GIY'E
LG
0L 3

L L

NOI11S0d RV Ri
NO§i!503 CuveRiDd NI
HOLLI304 (redy NI
KO£ 1E03 W05 Kl

Hig

L1F )

AQ08 (248 £21-L1)
AQ08 124 £21-L1)

(2

AQOR (24 ER1-L12
NOLid1NOBI0 NOTLIWINOL SO0

e

Z.ioNo

v v (9108xV)

wI 1G108XY)
£21-L1) W) w 18] 08Xy
w 1E£108XV}

WEBUS 138 viva

118

Y

-
“!

2

LA

R~

—
e

=T,

B
L3



248 'Cild HiIM AQ0S 'S1)3443 3WNTTd 0L 3N0 NOTLAVINYA ALITIGYLS
144 -

000’1 aot: 010" 130°
« i T T e T T J'mo.l

hO " -

000" 001 000°01

119

- : S0°
: Hg0°
g m. 200"
- W 80"
i : X 60°
0000 Iw>s
.1} 0000 2
1) 00Co° dtiiA
‘Nl 000G " 92 X Q00§ 002" 1 NOIL11S0d QuWM04 NI NI 3 *A008 (248) £21~L11 V) v 19108xY)
“NI 0000°S 4398 0na°g 000°t NOI11SOd CuvM04 NI NiJ *A008 12:8) £21-L11 ™) O 16108xY)
"Ni 9000°G EE )] 0ro'L 006 HC11150a QU0 NI NI *AQOE. (248) S21-L51 V) m 1h108XY)?
‘N1°DS 06£9°61 Ex - 030°¢ ooL’ NOIL[SOd QUVMIO4 NI N(4 *ACS (248) €31-L1}] wI (E108XY)
NOUL/WSON] JONYI43M SNl 4 Hov NOL)4INIS30 NOTLVINOI NG  0BHAS 43S viva
- - 7 [Eppe e
. «\v
i ]
/
et w3 S e - e R DM T, A st o DT e e = o e m e - e




2348 'SNIJ HIIM AQ08 °‘S103443 3WNTd 0L 3INA NOILYIHYA ALITIQVLS
1449

00u-" 1 00t~ 0i0° 100°

0co 001 000" 0t

HH H S SEER 1 BB S BEEE afee -
BHE i =108 -
HEHEE 4k g3 -
RHE 02 -
S HBE 3E gl -
Lt 1 {o1--
Lt ! -
1 ‘ °
AR W °: O
LN | 0 2 9
"NICRN | e
TR 1 S0’ .
. G o1
: e 1 :
” g1
(1=
G2
1}
p (it i : gii cE"
0000 IS
N 0000° A2
"N} 0000° dHA .
‘NI 0006°92 RBX 000°2  002'} NOILISOd QIN NI NIJ 'A08 (238) §21-c1l W) 7  1@%08XV)
°Nl 0030°G 4348 000°2 Q00°1 NOL111SOd JIW Nl RlJ AQ0G 1248 §21-111 W) { Ln00Y)
‘N!  0000° 130 000°2  006: NOI11SOd QIN NI Ni3 'AQ08 (2481 f2l-LIL T3 m )
‘NI'DS  06£9°6lI 135 300°2  00L° MO11iS0d OIN N1 N13 ‘AG08 (2381 £1-L11 W) 1SHOBXY)
NCILIVRON] 3INJuIS3Y SON| 3 o NO11d130530 NOILYUNOINOD  T0BWAS 135 VIVC
- - = L) -~ -
Q ;
;



I~

.

238 'SNIJ H1IM AQO8 ‘S123443 3WNTd Ol 3Na NOILVIYVA ALITIBYILS

144

000

(1]}

000

‘01

oo 1 001

) 0i10°

N
) e o

§eg
: R§S%

,
*
i
5
v
[
*

NO111S0¢ Q1N NI N14 2008 (240) £21-41L W) 2
NO111SOd QlW NI N4 "AQ08 (248) £21-L11 7..)
NOIL1.Od Qi NT NIS °ADOR (30M: S21-L11 ‘W)
MO1iiSOd Qi NI M2 "A008 (248 E2i-LI1L WD

NOILdIOS30 NOILAVNOINGD  WBUS 1% viv0

121

:-

<.
gy

) L. kN

S N

S




......

(o=

o

- 10
10O

" [=]

10.000

[LF]
i
1 2
1o W
: 8 é
§§§§§ +44: q—- ¥
:QHNN -1 X g
g FotE 5
=2 2
(8]
Wl
[V
K> [
111 B -
o oo o b -
. 333 g
~  gee 2
’ xxzx g
EXZEX
Soice
C Eg lo 3
- pREE 2 £
. B g
sbibi %< {
i - >
. gumsm >
; Siird -
; §o-:=: -
{ —
s Z33 -
) !oooq S 0
- |
W Ei
:Hil \
82Z¢< ‘




120.000

13.00C

1.000

-
- M

g

Cry

STABILITY VARIATION OUE TO PLUME EFFECTS, BODY WITH FINS, BF2

o

.100

. Fint 1IN NID POSITION

« FIM 1M BID POSITION
FIN IN NID POSITION

800Y, FiN (M IO POSITION

.010

.001

123

r—',,mk 1—-——-:—\ ,,‘;\m% B e G




......

1
000

P

100.

.IO.dDb”“-

1.000

F 108
1.900
1.009

MACH
.700
900

.100

. Fin 1

S0DY, FIN ¢t
800y

CAL T17-123 wF )

8 CAL 117-123 (F)

DATA SET SV@OL  CONFIGURATION DESCRIPTION

(A0087)
LAY

CRT

STABILITY VARIATION DUE TO PLUME EFFECTS, BODY WITH FINS, Bf2




248 *SNIJ HLIM AO08 ‘$103433 3WN7g OL 300 NOIAVIWVA ALITIGYLS
1¥,5

000" 1 oot 0i0° 100°

R B HEE 0171 1 ;. R B B B G e BB n:t.“.m h']-

000° 09! 000° 01

£ R

21

SO0 LW Kl Ni4 CACOR (2581 £21-L)0 W) {ONeNY )
30d 1N Ml KIS “ACOR 24D EN-LL P (Lo8EY)

I L4180 MOULWDINI WBNS IR Vi




------

'30.000

10.000

9COY, FIN [N AFT POBITION

1.000

.100

.010

CAL TI7-183 (0FR?

8 CAL T17-123 (F2) BODY, FIN IN AFT POSITION

OATA SET SWEOL COF IOURATION DESCRIPTION
(ANNES7)
(ANB308)

.001

CrT

STABILITY VARIATICH DUE TO PLUME EFFECTS, BODY WITH FINS, BF2




TEXNEE 16 OMAY 10N

5.

Freps
%
1.62%

TH
ST
S

]
Pz Tige:

Koy, Fix i

CX TIV-1EE 18P

8 CAL NY-1EE (P GO0V, FIN (&

]
]

OATA T SWSAL COSIBRNETION EAieTioN

N 14

-4 @

g iy
e e e s
S e R W G

=
. e
3.5

st i oz g A

- ni. “-““ v ] 0% e
R LT T L -‘& ‘r )

o Rl o “J‘z\‘m

!

L
A

i

ey

A eI TR TR L

PR T

T ——

/—_
===

100.000

1G.000

Crr

STABILITY VARIATION GiE T0 PLLME EFFECTS, BODY WITH FINS, BF2

X

fia \
Aealyh i \"N\Ek W
ARV

.‘"\‘wa LLLEN
G X ("\\\,
) ke

o




ACFERENIT (WFORPATION
320 0.9,

e )

fu

38

CAL T17-123 «F3) R2OY, FIN
CaL T17-123 PR &KDT, FiM

8

DATA SET OWEIDL OO IMUMATICN DERLRIFT iiwe

AN
tADET78

ks

A vt
v

R\ A G
A‘\_...‘ s‘n’ k
LA
" it € ] \ XV
ot e C\L-'-.‘ - " N )
SR IEUNNE TR e e ol s e
' oy .

G Y
T

T

L N 2505 3

.u..\.u:\ .

-
Y

we

TR
s
:

104

. 054

-.20f

v

-. 30¢:

D
M
i

100.000

. 100

—
o
o

CrY

STABILITY VARIATION DUE TO PLUME EFFECTS, BODY WITH FINS, BF2




249 °'SNI4 H1IM AQ08 °*Si33443 3WNTd OL 3NG NOILVIMVA ALITIGYLS
144

000" 1 001~ olo- 100°

SHEFEET T SEET T T SRR T T L

0007001 00001

=

onoo-
NI 0000° 2
‘Nl 0000° deiA
Nl 000S°92 X
‘Nl 0000°§ 138 .
‘NI 0000°% e 800°1  002°1 NO14:50d L4V W] Nld *AGOS (243 f21-L1i M) m 10LD8XY s
‘NI'D5  GGE9°6I 35 000°1  000°} HOILISOd 12¥ NI NI3 'AOLE 112 £21-L11 W) (SB08XY)

NO11VHEONT 3ONNII SO] 3 HOvIe NOIIdiNIBI0 NOIIVMNDINGD WS 138 viw

e IR ST ‘nv.nﬂwrmbkr i i . 255 vt E
N

- - - S e o P = ~ e
— s P T, —- - X P ot S e —



—_— -

- X B 4 b 4
z 1 T +
= : .
...... .
S qzxxzx
£ 5331
=
-

~100.000

10.000

REETY I
11

1.000

CRY

. 100

80V, FIN 1§

.010

8 CAL T17-123 (6F2) B0DY, FIN |
CAL T17-123 (1FD)

OATA SET SYRAL CONFICURATION DESCRIPTIOM
(089!
(A

STABILITY VARIATION DUE TO PLUME EFFECTS, BODY WITK FINS, BF2

:“'ﬂ\R .

130
R Ay

bt "N “ .. ;“\



24 'SNIJ HLIM AQCE °‘S103443 3N 04 3NQ NOLLVINVA ALlTIGVLS
14

000°! ol 0to- 100°

o b :

L0 " ﬁ i

209" | 952" 1 SG14190d LV NI NIJ AGDE (4 CBL-CIL W m LBV )
230°) et MOILiE0d 400 NI NE2 AD0S (24D £BI-LIX W (eipery)

Wil 4 e WIINNT VILWSII WBKS (B i




100.000

NEFERENCE INFORMAT 10N

16.000

1

Crt

STABILITY VARIATION DUE TO PLUME EFFECTS EODY WITH FINS, BF3

100

010

001

p O N v
foow e X R T L S L 2R D H
l.ll-i.l.l.




£48 'SNIJ3 HLIM AQ08 °'S123443 3WNd 01 3NQ NOILVINVA ALITIGVIS
145

1 000" i goi- 010° 100°

000°001

o
33

o
-
1

B .."’.‘ B AN N I I m o
BhEd
4
\

AQOE (£ §21-114F W)

‘NI 0000°% 438 Co0°g GUvI04 NI NI4 "A008 (£ £21-LI1 ™)

NI 0000°% 4347 9C0°E
.z_.om onmn.m. .._u¢m aoo.n

NOILVI ONI JINRITIN S0 4

ACOR (£ E21-L12 W)
A0S £ L21-L14 W 10208V )

NOLIdINOSI0 NOLIVWYI M09  WVEUS 138 vivo

h
AQOR (£8 §21-L11 W) w t hICRAV )

w0 v - Sm e e




£38 'SN1J HLIM AQO8 °*S133443 3WNd OL 3nQ NOILVINVA AL1T18YIS
144

000°1 gor- glo- 100"

000° 001 ooo-ol

—— e

134

: | A 1 NOi11S0d QuvMHO4 NI NlJ *i008 (£38) £21-L11 W) { W20RXY )
‘Nl G00%°92 <X 009°¢ 000°4 HOIL1S0d QUYMMOJ Nl K1Jd “A008 (£ £21-Lil W) M
Nl 0000°G 334 000°% 006° NOIL1SOd Quvid03 NI N1s *ADOB (£48) £21-L1) WY & 12208V}
L 0000°G FE-) oces . oOL° NOI11S0d QWYMU0J NI NI3 *AQ08 (R46) £21-L11 W2 w € 1208%V)
"NI“0S 0%£9°61 IS 0oo0°s 00&° NOIL1SOd QMO NI N1J °AQO8 (£38) £2l-L14 W2 {0208XY)

NOLIVIRONT IINMIAT SOdNI 4 Hw NOILdIHOSIO NGIAVMMOIINDD  0EBWAS 138 ViV0

{ 5
;
N - - T - - Loy e -
- e - T R Wi A I e = 2en -




£38 'SNI1J HLIM ACOS 'S123443 3WNd O1 3NQ NOILVINVA All718V1S
8- 5)
000" 1 oor1- 010’ 100"

000" 001 000° 0!

3t 60" -
20" -
8L .
xxﬁm“ 10°-

u
c!

h.'lnNa
135

‘Nl 0090° atA 000°% 002" 1 NO11150d CuvMs04 NI N14 "AQDE (£.48) £21-Li2 W) “ § 208XV )
‘Nl 0006°92 L 000°§ 000"} NO111SOd Qu¥MNO4 NI N1J "AQOEB (£48) f21-L11 W)
°Nl 0000°% 4248 000°§ 0038° NO111SOd GuvMiOd NI NIJ “AQCE 1S48) E21-L1) WO 12206y
‘Nl 0000°'S 430 000°€ 0oL’ NOI14150d QuY!ei0d NI N1J "AQDS (£48) £2!1-21 W)

‘NL°0S 06£9°61 Ex 000°£ 00K NOLL1SOd QUvMNO4 NI Nis 'ACOS (E£40) S31-Lil ™2

HWOLivedO NI IINM3IN SOui1 4 owi NOILdINOSIO NOILWNOINGY WHBUS L3S Viva

.

s e w

e e e T e = 5




£348 "SNIJ HLIM AQO8 'S103443 3WNTd OL 3N0 NOILYINYVA AllTIBViS

144

000°001 000°01

000" { 001~ 010"

100°

M mm.l
g L
1m.|
=t02° -
\;u . _
ot -
: G0"' -
m Zz
: 0 e
=)
: e
: 3] R .
T 101
- =Gl °
; oz
: HHHE oo
M T T8
: : i ] (R L=\
0000 s
"N 0000 M2
‘Nl 0000 SHA 000°2 00e°| NOILISOd Qi NI Nid ‘ACOS (£40) £21-Lil W) 1LG08X. .
“NI 0006 " 92 X 000°2 000" 1 NOL1iSOd QW NI N14 *AQ08 (TI8) E2I-L11 WD @ 1 9G08XY )
“NI 00C0°S 4348 000°2 00a° NOILISOd Qi NI NI4 "AQO@ (£38) £21-L1L W) (SSO8XN )
°NI 0000° 1941 000°2 ooL* NOILi50d QIM NI NIJ 'AQO8 (£48) £21-LI12 W) 1 2G08%0)
‘N1°D5 087 81 43S 000°2 U0h° NOIL11SOd QIK NI NI ‘AQUE (£4) f£21-L11 ™ (S£S08XY 3
NOIIVIO: 41 2NN SOdN! 4 KovW NOLIdINOS20 NOIIVAOI 0D  WEHAS 136 WIVD

136

-

e gy -

ey
L




£49 'SNIJ4 HLIM AQO8 'S1J3543 3WNTd 0L 3N NOILVINVA AlIDNIGVIS

Cenean lll.‘.‘]!‘-l.lla'il‘-llv"vll‘

144y
000 001 00001 000°1 oot 0l0" 100°
TIT R 108E 116288 B BE EHE 110 B B EE T Th' 1~
(-
tr "
L - : »
|75 : : L
id1e m
3 /4
3600" INS
*N§ 0000° il
[} 0000° dbA 000°? NOI1ISGd QIW NI NIJ “AOQO8 (S548) S21-L11 I 1 L508XY)
‘Nt 000%°92 X 000°@ NOILiSOd OIN NI NI4 ‘ACO8 1£48) S$21-L11 W) 19600V )
"N 0000'S 300 000°2 NOILiSOd QW NI N1J *AQOQ (£48) £21-L11 W3 (GH08XS)
Nl 0000°G Ex ) 0302 NOIS1SOd QI NI N1J “AQOD (E48) S1-LiL W) { NGO )
‘Ni0S 06£9°61 IS 000°3 NOILISOd Q!W NI N1Jg "AQO8 (£59) F21-L1L W) ({SE08XY )
NOLAVIMMO ] INNMIIN SOl J NOLLdINIEI0 NOLIVANDL NGO VBUS 138 vivo
{ s
1




nnnnnn

100.000

10.000

........................................

1.000

. 100

.010

.001

Crr

STABILITY VARIATION DUE TO PLUME EFFECTS, BODY WITH FINS, BF3




-

~100.000

~0.000

~1.000

CrT

_STABILITY VARIATION DUE TO PLUME EFFECTS, BODY WITH FINS, BF3

.100

.010

EW 2 2 5 @ h M &= o - & m 3 0o
Q o [=] Qo [ =] (=] [ =] o o o o (=]
] [] ] ]




£38 'SNIJ HLIM AJ089 'S123443 3WNId OL 3NG NOILVINVA ALITIBVYLS
1¥4

000°0!

c00 - 3ol oot~ gio- ioo”

[ mm.l

oL -

g3 -

02 -

11S0d AW NI Nigd ‘ADOB (5485 K21-LIL W3 O  (0908XY)
11504 J¥ M] NIJ 'A008 (S §21-L11 W (6GORNV)
1150 1 NI NIJ “AQON (£40) SR1-Lil WD 1 960mY)
NOILGINOEI0 NOIVNOI 00 WBGS 138 VivD

‘Wi : 128
‘Nl 0060°S 41
‘0108 06ES 81 Kx 2

MOl im0 Nl 34N

§482
: R
555




£38 "SNI4 HiIM AQ08 °"S133443 INTd 0L 3INO NOILVINVA ALITIGVIS

000° 1

1¥y

0

10° _@o.

000" 001

00001

S e e

g_...
-
-

A00R (S5 £21-LIL WY {3008V )
AQO8 £aB) £21-L11 W) (6GOmY )
4 ‘A008 £48) E21-LIL WO (SS0MY)

NOILGINIEIT NC° DI MS) TOBUAS L3S VIO

B \w‘t —a

T L e S et o Dl AR PR =

/!

\\....




£38 "SNIJ HLIM AQO8 'S133443 3WNId 01 3NG NOiILVIWVA AlLlTEviS

144
000 00! 000°01 0001 001~ ola’ 100°
I 1 B O R K 6 ] H A B S T T 1711 “mo.l
W' -
4~ c0° -
, 120" -
110°-
— % 1o
R A 10°
L M. ~
.
. 20° R -
P
- 0
w0’
G0
99
L0’
8.
moo
n:— —».
‘Nl ._
.u" 0001 008 NO1S1S0d LIV NI NIJ "AQCE (E40) EQ1-L01 W) @ 10828KY) 1
“wl * 6001 [T NOI'190d 1% NI NIJ CAQDB (£ S21-L10 W) (ORONXY )
08 : 000°1 oo MDI1ISOd A0V NI MI4 “ACDS (49 £21-L12 WD 1980EY)
MCLLIWAG M IS 0ol MO MO IdINI0I0 WOI VMBI 0D TOBMS 18 Vivo ma
F 2z
mm“
o T T S o Ny, e w.i“ > ll- .
.\. )




£38 'SNIJ HiIIM AQ08 'S133443 3WNTd O1 3N0 NOLLVINVA ALlD18YLS

1¥4

oo

0007001

00001

000°1

gol-’ 0l0°

10
e - ..u'-un.w mol'

H

h -

hJoN
143

NOILiOd AW NI NiLJ AQOS
NOILISOd LV NI MIJ 2008
NOILISOd L4V NI NIJ "ACOS

1413 W
(£48) L21-L10 W)
(£48) £21-L13 ™

NOLIdINOS2) NOLIVMIOINDD TOBUS 1S YIv0

-

- ks b G v T

A e




£348 'SNI1J HLIM AQ08 ‘S123443 SWNTd OL 3NQ NOILVINVA ALITIAVIS

1¥5

gotr-

oto-

100

¢00°001

0gco- ol

0001

b mm-'

i

11 P

02" -

NOILYWHO NI uﬂﬁ!.uu!

- yr
» \c
/ b
[ —mes s e g Ty - - - -— - - v %, S s = _
oz -z - S N ——e - P B
e —— S L - z - N 5 :

000
0001
SOdNI

002°1 MNO11150d 14v NI N1J ‘2008
000°1 NOLLISOd L4v NI N14 "ACOR

HOvH

(£ g21-L13 ™I
£ g21-L18 ‘W

NO1idINI530 NOILYUNGI 0D DRSS L3S vIVO

{ 3908XV)
{1S08%Y)

A e

\’-!




€38 "SNIJ HLIM AQOB °S133443 3WNTd OL 3NQ NOILYINVA ALITIBYIS
l¥y

goo-f gol- glg- (00°

000001 000° 0t

o
]
145

‘Ml 0000°% 4347 000" 1 poei NO. JY N! N1J ‘ACO8 (£348) £21-L11 ™) m ( 3908%Y)
‘NI"0% 06Ed 61 AN 000°1 000"t NOlL! J¥ NI N14 “AQ08 (£48) SR1-L1) W3 ( 1908XY)

NOi iVIIONT ONMIIN SONI 4 HIVH NOILdINISIO NOLLVEWDIANGD 0BUS 13 vivd W ’




€48 'SNI4 HLIM AQO8 'S1033533 3WNTd OL 30 NOILVINVA ALIT18YIS
1¥49

. 000°001 000°01

000" 1 oail- o10° 100°
e TTT: T e i T T i HARE i 180" -

th0" -

1 NOILISCd LJ¥ NI Nid 'AOO8 (£ £21-L11 WD m (2908%Y)
1 WOTLISSE LAY NI NlJ *AQCB (£ £21-L81 W) (L O0SKV)

S0l 4 W MO!141N0E30 NOLIVAIDIAND DBAS 128 VIVO

146

R R




€48 'SNI4 HLIM AQO8 *S133443 3WNTd OL 3N0 NOILVINVA ALl718VIS
184

000" | 001t- ol1c’ 100"

SR HillaaH B CHEEEET e -

goo-aot

; £0°
M ho*
1 S0°
+ 90°
T to-
T 80"
i i 60°
0c00°
“N{ 6000°
NI 0000°
NI 0006° 92
‘N 0000°%
‘Nl 0000°% 600°1 o521 NOLLISOd L4y N Nl *228 £33 £21-L11 WO {TH0RXY ) .
‘H1°0% 0GES 61 Ek 800°1 080° NOILISOd Ldv NI NI2 ‘A8 (321 22i-L04 W) { 1908XY )
NO3 AYWMO NI gu&i O] 4 MOV MOLIHINOS3T SS1IvANOIOD WEMAS 138 Yive
R “‘.“r gt - W o, AR
é §
!




h38 'SNIJ HLIM AQO8 ‘S193433 3WN'ld OL 3NQ NOILVINVA ALlITI8vLS

1Yy
1

c

000° 001

00001

000

00t~ 010~ 10

mm.l

108 -

fs0°

ot

m

1

Ni: HHHHE
A

Gl-

0030°

0300
0000°
0005°92
C000°S
4co0's
06£9°61

NOILVIRIOND NPT

o

Q021

000°!

ooL”
MOV

e

NO111S0d Q¥YMMOZ NI NIJ *AQ0G
NOIL130d GUVMS04 NI NIg *A006
NOLL1.0d QUvMEO4 NI NId 4008
NOJ11SOd QuvMNO2 N) NIJ *AQCE

(hJi) ES1-L1L ¥D
(%38) g21-L1) W)

1248) £21-L11 W)

NOLidIWI530 NOLIVSNDIINGD 0EHAS

P
th3l) g21-L1L W) mw

148




H48 ‘SNIJ HLIIM ACDE 'S123443 3WNd 01 3NQ NOILVIYVA All118VLS
184

0uo" 1 oot 010° 100°

000°001 000°01

o
.
149

NI 000G ° 92 000°¢ g02°\ NO11150d CUVIRIOS NI MNiJ °
°NI 0000°S 138 000°% 0001 NOILISOd GHvI04 NI NEJ °*
Nl 0000°S Ek ) 000'£ 008° NOI1150d QY04 NI Nid ‘AOOG (hi8) £21-L1L W 192060¢)
“N1°DS 0559°81 IS 000°§ ooL® NOI111S0d CUYMaIOJ NI N1J *AGCES (a8) £21-L1L WO 15208

NOLLVIRIONT TINNII SOdN! 4 HOVH NOL1dIWISI0 NOLLVMNDI NG WEMAS 135 viv0

AQ08 thi® E2I-LM MY (B308XY)
L4008 (hd) £21-LU1 ™) 1L208XY)

2% % “Hh

/4
» -
s [




h38 ‘SNIJ4 HLIM ACOS '$433443 3WNTd 0L 3N NOTLVIMYA ALITIBYLS

18y
000° 001 00001 000" 1 aotl- 0io- 100°
A EEEETETTE SHTEE EEE) ERERE 1T 160" -~
h0 " -
£0° -
: =
10°-
0
m. 16°
: o
- =20 ON
=R
£€0°
LIl
50°
80"
L0°
80°
B 60"
0000°
o
‘NI 0006°32 000°S  002'1 NO111SOd QuvMMO4 NI NIJ ‘AOC® (hih £21-211 W) 18208XY )
‘NI 0000°% 000°€ 0001 NOLLiSOd OWvMO4 NI NI3 "AGOR 1n38) £21-L1i W ( LIGAXY )
"Ml 0000 000°'€ 008" NOILISOd QUVINOS NI NId 'AQ08 1w S31-L11 WD m 192080 >
‘NI°OS 06£9°81 000°f ooL’ NOILISCd OMYMMOJ NI NIJ *AGOR (hdB) E21-Lil W) (S200XY )
NOLIVISSOS4! IININISTW SONIs  How

NGl 14150530 8:<§~m80 WEUS i3S vivg

- e

by

" prer—

p——— Ty




h48 "S*'4 HLIM AQO8 ‘S103343 IWNTd OL 3NQ NOILVINVA AL1718VLS

1445

00000t goc-o1

000°1

oot~ 0i0-° 100°

ol
o
i

110"

1160°

1398
43470
43S
NOLIVIRIO ] ISNMIIN

o, -

NOI11S0d GU™M04 NI N13 "A008 (whi@) £21-L11 WY ¥
NOILISOd QuUvMHO4 NI Nid “AQ0E thi8) £21-L11 W)
NO!L1SOd QUVIMOJ MI NIJ ‘ACOE (hiB) S21-L11 WO
NOIL1SOd QUVIMNOS NI NIJ *AQOR (hi@) £21-L1L ™)

NOIldIWIS30 NOLIYHOINDD  TWEMAS 135 Vivo

151

. S ks AR R Jz..fvi:gs* -

“ Pl : il T
N e e~ - . - - B 4

Ly

M

2

o SIS

-




h38 'SNIJ HiiM AOC8 ‘S1334343 34N7d O1L 3nQ NOILYINVA ALITigviS

000°01

000°1

IR

001- olo’

10

0

000°001

‘Nl 0000°6 18
0000°% Ex )

*N§
‘Wi"08 - 0SE9°C1 £y )

NOIiWAO.NE 3ONNMI 43

NOI11SOd QlW NI M1J °AQ08
NO1i1S0d OiN NI N1J ‘A008
NOJL1SO0d QN NE N14 °£000
NO1LiS0d4 QIM NI NIJ “ACOS

thiB) E21-L11 ™)
thild) £21-L13 ™)
th®) E21-L12 W
(hB) E21-L12 W)

NOIldiNO830 NOLIVMNDI 0D WIS

152

 nr—————
Paa,

S
. M

K Sl Sl Y




hJ8 ‘SNI4 HLIM AQC8 'S133443 IWNTd Ol 370 NOILVIYYA AllTl@vis

000" ! gat-

149

10

o

500° 00l 000°al

Jhi-

0°
L=
Q-
- \
e -
L2 §
ﬂi.‘
.
2" - »
[ = |
O m
B )
0 a A
-
[~

Eg

: o
: d ]
: - ] 7 .
. it
w 0°1
: 2'1
i B B : :.— ww
0000 INS .
NS 0009° P Y
NI 0000° A
Nl 000692 X 000°2 0021 NOL1ISOd QIMW NJ Nl4 (hi@) £21-L11 WY ¥ (2e0XV)
N 0000°G ix8 000"2 £00°} NOI11S0d QIN NI Ni3 1ha8) S21-LI1 W) 7 108XV )
‘Nl 0000°6 am 000°2 098" M 11190 GIM NI Nig “AGDE (hif) S21-LI1 ‘W) @ 1 0SO8XY ) ,
‘NI'DS  0SED 61 PR c00'2 ooL’ NOILISOd Olts Mi N1J hi) S31-L11 W3 tRNORBXY )
NOLAVIONT INNMIIN SO 4 HIW NO1141MO830 NOS IVWNO1 NG WEAS 135 viv0 *
Y 9 UGN
* M‘. .§.ﬁ y
..\\
t | 4 :
/ \
/
. . - - » . - ey T, - T » \\l.(\“y e ‘n e - o ) )
X - " My( |l|v\||||o 3 D B ‘ . - e e e T




»48 'SNI14 H1IM AQOS .mbuuuuu 3WNTd 01 3N0 NOLLVIMYA ALINIAVIS
1¥y

000" 1 001}~ gio’ 100"
RN RS ER RN ” HERE RS Hu““““um HHH m u [RER] u“““n”nnm . ISR ..m mo-'

000 001 000°0!

hO " -

e

154

} & 81
i

‘AQOR (hiE) £21-L1L W2 W (260MXVY)
‘AQOR (6B f21-L11 VI m ¢ 150800v)

W

‘ACOE (ad) E21-LIL WI
‘AQOR  1hdB) S2L-LIL WO

HNOL VWO NI u{uuv NOIIdINI830 NOIIVINDIINGD  WBAS 138 IV

—

-
, .
i ¥
s
- . . - - -, e Y "R v — —~ - » - - -
e T T e e P f—
A T E 5 ey e -y




144

h38 ‘SNI4 HLIM AQ08 'S133343 3WNTd O1 3NG NOILVIYYA AL11I8VIS

000° 001

090l

000" 1

oot-

g10°

103"

¥

IS
NOTIVIAO S JONIIIN

NO111S0d OiW NI W14

* AQ08
NOIL{SOd QW NI NI1J °ACO8
* AQOG
NO{11SOd Qik NI NlJ4 ‘ACOS

NOI41SOd QW NI NIJ

(ha) £21-L11 W)
(ha@) £21-LI1 ™)

.’.ﬁ.n&-r-».««o m
(hig) §21-L11 W™

1 2R0BXY )
1 1G0EXY)
10608y )
(GWO8XY

NOILdINOS30 NOIIVANDI 03  0BUS 138 Yiv0

e e < i setie it at et b

»




w48 °‘SNI4 HLIM AQ08 °'S123443 3WNTd 0L 3NA NOILVIMVA ALIT18VLS
144

006G 00! 00001

000" ! oor- 010~ 100°

T mm.l

L

e

rar
i
W ad

‘%I 0000°G
‘MI'05  0GE9'SI NS
01O NI IWNNIIN

SOd 149 N) NI “AQOB (1nd8) R21-Li. W) ©

SOd 14¥ NI N1J “AQOB (nJ8) £21-L11 WD

SOd L4¥ NI NiJ “AQCB i) E21-L11 WD { 908XV )

S0d LV NI NIJ ‘AQOB (nd) £21-L11 WD (£908XY)
NOIidl¥ISI0 NOILVENDIANDD 0SS 135 Vivd

000° 1 0o2!
1S90aXY )

000°1 0001
0001  ooL

156

[ .

i




Hd48 ‘SNIJ HIIM AQ08 ‘S133443 3WNd 0L 3n0 NOILVINYA AlITI8ViS
1¥9

coo-ot 000°1 0ot~ oto-

000°001

1 N1J ‘A008 (hJ8) £21-L11 WY V@ 19908XY)
1 NIJ4 ‘AQ08 (hiB) £21-L11 W) m {908y )

i

1N N
1Y N
LIV NI NEJ *ACOB (hi8) “21-L1i W)
v N ‘AQO8 (k481 E2i1-LIL W3
NOILIVIRIONE IINNIIN S0dN1 4 Ho™M NOI1dINOSIQ NOLLIVHNOINGD WEWAS 135 Viv0

T A A S B i S A R S R R

\ e sepegpec e e aerenpaiar sl
i
;
R - ~ _ N
- - - T, - > v L i ¥ : ) .
- e T T —_— —
T T T T T T T _ ———— % N ;




h348 'SNIJ HLIM AQO

8 'S133443 3WNTd OL 3N0 NOILVIMVA ALITISVLS

144

0

000°001

000°0!

000" 1

001

016"

10

150" -

Lt

000592
0000°S
0000°6
0S£9°61

IS
SHHZ
A
i
4398

Fk))
IS

NOTAVIMOANT IONMIIY

- i T
- A

NI N3
N} NId

o8
AQO08

thifh) £21-L13 WO @
(hd8) ESL1-LI1 Y]
(hiB) E£Q1-L11 W)
(hg8) ERI-L11 ™

1 9908XY )
Q 1 S908XY )
m  H908XY )

({£908XY)

NOLLdINOS30 NOLAVMNSINGD  WEaKAS L3S ¥iva

158




h348 'SNIJ H1IM AQ08 °'S133443 3WNd 01 3NA NOLIVIYYA ALINIGVIS

1d,y

oot-

000001

000" 1

100°

159

0006°
0000°
0000°
0006° 92
0000
0000°§
0s£9°6!1
KOLIVWAIO NI JNRIIN

thiB) £21-L11 ™)
(hil) £21-Li1 ™)
1hg) £21-411 ™M
(hJd) g21-L11 T




NOSIHVJIWOD 3NOTV AQO8 'S133443 3WNTd 01 3N0 NOILVIMVA ALl1718ViS

Joo " 1

149

olo- 100°

000° 001

000°01

Gt -

0g" -

0300°
0000°
00"

000%°

‘N| 0000
0000

st

NO! LR

INOW ACOE () ECi-Lll WY W 1£008XS )

INCW AOOR (@) EEi-L1 M) (200N )
8 "INOW ACOD °“$123443 ISM £80-Lil W)
9°INOW AGDS O8EsL XV

NOL1IQINI820 NOLIVINGI N0D  W0BUS iD8 Viv0o

\‘\

160




NOSIHVINGS 3NOTY AGO8 °S133443 3WNTd 0L 3NQ NOILVIYVA ALITIEYIS

1d4

000" 001 00001

0001

gol- o10- 100"

: R h i~
2" 1~
: I
i) ..qm
: (s Rl
8-
49~
- b -
2 -

: : 2] e
. . B 1 o~
: : : .-
. . : n
: : : -
H : : =4
: : : o
H H H H A4
m : 0°t
: - 271

NOLIMaIONT 30K NN

Q& NCW AQCE (8 g£2i-L11 WY Y
A0’ . NOTY A008 A)  f2l-Lll W3 O
2Ch° 8 ‘INOTY ADOS ‘S423423 1SNUML ES0-LIL WD w 110039
0Dow 9°3F0W »006 09£41 203 (£00 )

HIvH NOILdidISHG NOIAVENOINGD  0BMAS 135 ViV0

1£008XS)
(2008043

161

bt g e e pa— -m‘.s’“.n’—*“- bl d
9 - 'y




NOS1UHVdWO3 3NOTV AQ08 °*S133443 3WN1d 01 3n0 NOILYINYA AL1T18Y1S
144

000" 1 oot 010" 100"
“” : il iy . b B M .“. IS : . . .. mmul

000°G0lI 000°C!

0g " -

02~

o
N
162

"Nl 000692 X

NI 0000°S 4348 006 NG A058 &) £2'-411 W) (10084 )

*Ni 0000°6 Ex )] 006° N0 AQ08 8F f2.-.l11 I $ 9608XM )
‘NL"OS 0SR9°61 IS Lse’ @ "INOW ACOB ‘S123443 1S4 £60-21L WO (£002n8)

NOLLVIIONT 3INMI 43 HOWN NO1LdIHIS3I0 NOLIVANDINGD  0EMAS 135 Yivo

£ - - e N S P

/

’

- - » : - - e - - - - - . . v o _— SO g Tma e ) )
B = B N ot . e [P 2 S S
— — - e ¥ i~ N
- ° w S ) S o >
sy 3 - 2 .
7 N ~
0 b D > 5 o o




NOS138VdHOD 3NOTTV AQ08 °*S103343 3WNTd OL 3n0 NOILVIMYA ALITTI8VILS

1Y,

010°

000°001

* 000°0!

000" 1

100"
k-

006

006

i80°
v

‘IN0W A008 @)
IO AQOR 8

£2i1-L1L W
£21-L11 W)

@ "0V AQ08 ‘S103443 1SN E6C-LIL WD
HOLid1HIS30 NOJSIVINOI 00 WEUS 135 v:v0

B osrpa o IRy o

5 e

163




NOS THVGWOO 3NOTV AQO8 °‘S133433 3WNTd OL 3nA NOILVINVA ALITIISVIS

144

000°00! 000°01

000" 1

00t~

oto- 100"
SRR T 1

405 " -

0000
Nl 0300°
My 0069°
‘Nl 000632
"N 0000°S 4348
NI 0000°'S 1347

*NIL°DS 0s£9°61 NS
NOLIVIIONT JINISTY

NOW AQCE '5123443 IS £80-L11F W

MNOW AQ08 ) £21-L1L WD 18068y
(00 NG
@'3N0T 4008 09€4 A3V (%002

NOI1¢1dI530 NGLIVINOI MDD  TBiUS 13 viwg

164




N

NOSIYVIWO3 3NOTY AQOE ‘Si33443 3WNTd OL 300 NOILYINYA ALITISVLS
- )

000°1 00l 010° 100°

000 00! 000°0l

]
165

°N1 0000°G 348 000°1 IO A008 (@) £21-L1i W2 { 5008 )
‘Nl 0060°S 4367 668" € "INOWY AQOE °S103343 1SNkl £60-L11 W) 13038
‘NI°DS 0sE9°81 435 000°1 8°IN0 AQ08 09E4l QW (k-1
NOTIVIHOANT NI HIVH NOILSINC33D NOLAYMNOIANGD WEBUS 135 YivD




14
000" 1 got- 010 100°
: TTT:T: T i TT:7: 1 e TTTET:T T [GE " -

NOSIHVWO0O 3NOTTY AQOS °*S1J03443 3WNTd Ol 3Na NOILYINVA ALITIEYIS m

goo° 00t 000°01

o€~ &
{

o
N
166

F 814

. 1 IO ACOS &) f21-L11 WD ¢ 1 1060ad)
‘Nt 0000°S a1 ‘1 Q "DOW A0R *S1J3443 LSMML 160-LiL WD (900X'9)
‘Nl DS 0S£9°61 W5 o8t 0°3I0NV A3 0S4l 2 LS00

NOLIVIRO I IO W WOLI4IM2530 NOLIVOI 00 T@BUS 138 ViW0




funs)

000" 1

14y

NOS 1HYdWOD 3NOTTV AQCE °S123443 3WNTd OL 3NO NOILVINYA ALITISYIS

100°

000°00!

000° 0l

T-T-

B

cot-

JHOW ACO8 (B g2i-ili WD
30W AQOR 'SiJ1443 LS £80-Lit W) (9003N8)
@' NOW L0008 02641 N 16503)

MO114INIS3C NOIIVMOINGY DBUS 138 vivwg

13108xH)

167

S
had ]

PR R




NOS1HVdWOD 148 *SNI4 HLIM AQO8 -'S133343 3WNId O1 3N NOILVIMYA ALIT18VY1S

2 )
000°1 0o01- 010" 100"
TTELLLEEE R TR T T EaEE[ee -

000°001 000°01

|

o -

: 02 -

1/
PE T O SXEX] RN IXIE) EEEES BRI SRS KN B BT X0 1N SXEN I
. ﬁ..

0000

Nl 00090°
‘N1 0600
°NI 000%°92

‘NI 0000°G 438 . r
"Nl 0000 4347 060 00%° RO111S0d CANVIQIDS NI N1J “ADOS 1138; 521-L11 W) w S SL08Y) PR
‘NI°OS 06£9°61 AR5 000 00n° 158 *Nl2 A008 Q5841 0N . e K .
NOLIVIUONT JONIMIi N SOdN HIvH NOI1didIS NOLIVEDINGD TBiS 136 ViVG -,
3




NOSIYVIWOD 138 ‘SN13 H1IM AQO8 °*S133443 3WNTd Ol 3N0 NOILVIHYA ALINIGYLS

144

000" 001

00001

000" 1

gor-

010" 100°

L
169

00G0”"

0000° iz
0000 GtHA
000%°92 X
00006 4348
0060°S 31
0SE9°51 Ex ]

NOILYWHONT IONBI4

GOn* NOI11S0d4 OuVIHO4 NI Ni4 "AOCE (138) £21-L1L ™)

(2508XY)
13d 'Nl3 AQOS 094l J02v €1103XxV)

NO1LdINIS3A NOLLVEWING WS 135S vive

PO R R

/

i

: = v - - _ - R Akl ]
- — e —— e — l(\l e . Com
s T ( S <
z L L - < ﬁ”u“ v . ol ~ =~




NOSIUYMOD 148 °‘SNIJ HLIIM AQO8 'S133343 N OL 3NQ NOELVIYVA ALITIGVIS

.5

000" 001

00001

000°1

oar-

010° 100°
SEHEEETET T EEL $1 R

hD " -

170

NOL.

o
»

0sk9°81
WIOINI JONII

00k NO111S0d QuvIRIO4 NI N3 °“ANOS

00N

(i g2i-L1s W (2508XY )
14 'NIJ ACCES 08E4 203 (113

NOLiIJIMOSID NOUIVMDIANGD WBLS 135 iv0

B T B e R et

.7

.
;
- - ~a-s —_—— — ) —— g - -
F - - i F e — - v : Laed 7 28 r - -
- . - U . W R e o - P N o
. . o - . s ;
i - : - El : - R S
A~ e - . o :




NOSIYVJIWOD 148 *SNI4 HLIM ACQO3 °*S1233443 3WNTd OL 3nG NOTLYIYYA ALITIBYLS

184

gorl-

010°

1060°

goo ool

000°01

coo°1

50" -

hD* -

‘N1'DS

000"

0000° Rz
0000" RiRA
000%°32 b
0000°% 438
0000°'% Ex 2
05£9°61 IS

NOLAVIRIONT JONDEIN

000°E
$00°¢s
SGRild

00N’ NOLLISOd OEVIRIOS NI NUJ

o

* AQO8
158 'Nl3 AQ08 09841 JX03¥
NO!1d18I530 NOILVUNOINOD

¢1i03xY)
WHUS 135 vive

w 1 2E08XY)

171




NUS 1HYdWOJ

134 "SNId HLIM AUCH "S103433 3WN1d OL 3Na NOILVIHVA ALI1I8Y1S

145

0

000001

00001

0001

gio- 10

GEg "~

0g" -

3
172

0000°

0000°
0000°
0005°92
0000°%
0000°5
03£9°61 IS

NOLIVIONT FONMIIY

000°€
000°£
SAdN1 I

0g0"!
e00°1
HOYW

NO111SOd QUYITI0S NI NIJ "ACDE8 138 £21-L14 ™)

148 'NIJ AOOG 09541 2QIv

NOI1didOSI0 NOLIVHNOI ND2  WDEBUS 135S viwd

ﬁ.. 3
(SE0BXY )
(2103Hv)

[ §




NOSIHVJWOD 138 °‘SNIJ4 HLIM AGO8 ‘S1J3433 3WNTd OL 3NQ NOILYIYVA ,11718V1S

100"

000" 001

000° 0.

000" !

LI

a-_
M <
: 9:-
B p=
: e
M A |
: 9
H [ =4
: 2
: 0 °
: ™.
M L =%
: .
N 14 ]
-
: M -
o
T \* ]
: Ho-1
: 31
it 4°1
335
“Ni iz
‘NI A
‘N1 X
‘NI 1348
"Nl 331 000°€ NO111SOd GVINO3 NI Wid (148) £21-L11 ¥ 1GE08XY)
“NI'DS PEY 000°§ 18 'NIJ AQDB 09EJ41 203V t2103xv)
NOILVIRIONT 3ONFMIITY SOcNI 4 NO1.diNIS30 NOIIVWOINOD  T0EWAS 135 VivD

FHURSGR 7 SO




NCSIHVIWOD 148 °‘SNId4 HLIM AQ08 ‘Si23443 3WNTd 0L 3N NOILVINVA ALITIBVIS
144

000" 1 got- 010° 100°

:

000°001 000" 01

u
e
EJDNO
174

0000°
‘Nt 0000°
‘N]  0000°
‘NI 0006 92
Nl 0000°% .
‘8l 0G00°S "1 NOILISCE GuWWO0J NI NiZ *ACOG 1148 £21-L11 +73 (SE0mMCY)
*NI'DS  OS£9°81 e 000°'s 659§ 148 'MIJ AGCH 00€il AW (21030¥) Ie =

NOIiVIRIO. ] 20MI N SOuN | 4 nJive NO114IMI530 KOV LYWDINGD TWBMAS 138 viv0

Rho L o e Mt W




NOSIHVdWOD 148 "SNIJ HLIM AQOS 'S133343 3WNd 01 3NU NOTLVIHVA AL1318VLS

._.mu
000°00! 000°0! 000" 1 oot - 100
ARRE N EEEH 1 IB R R E S 18BE TIT 53 LTS
YD.I
50"~
(P
10°-
0
in®
il 2
- 20" 8 ~
h L]
: £0°
- Ho
. Go*
w 30°
: L0’
- 80"
H B SEE R BRI R R : : 60"
2000° Jis
NI 0600" g2
‘NI 0000" A
“Ni 000%°92 X
‘NI 6000°S Fx:-.:}
*N! 060G % Ex-) a00°E 000°} NOI1150d OMvMuO3d NI NIJ *ACO8 (1283 £2i-L15 ) (GL08XY)
‘NI“0S 0S£9°61 RIS 000°'% 808" 1 138 °Nla 2000 09841 2037 12103xv)
NOTAYMMOMT IINRIIIN SOcMI 4 HYvW NOTidIHISIQ NOILVMNOT NDD WEHAS 135 vivg
- FUE T a‘\\nt‘w.r_fm‘wﬂw‘.%,&.‘m.uﬂn.g{,w&«g, y




NOSI1HVJIWOD 148 ‘SNIJ HEIM AQO8 ‘S123443 3Kn1d
144

CL 3NG NOILVIYYA AllTl8YIS

10

)00 001 000°0! 0001 0o1-
"m wﬂm IEEEE BE ~‘m 2o s m..- “..

ol1o°

P

0900
"Nl 0000°
NI 0000°
"Nl 0006°92
°N1 0000°'S
°NI 0000°S
05£9°81 4345

MOLLAVIRHONT 3N

020°%
000°€
000" €
SOdN! 4

083 4

062" 1

0%2° 1
HOVIW

NOIL1SOd QuvMuO4 Ni NIJ *AOCS
NOI1IS0d QuYMHO4 NI NIJ ‘AQOC8

(LD g21-L11 W)
(1) g21-L14 W
18 *NIJ AOD8 09£41 2O

NOI1d1¥OS30 NOILVUNOINGD 0B

s
R - - : R i St R
e T T i w - -
T TR = e AT , i
. /A . . E R = E
= ¢ ~2 63 < : H o ,,r_h
v n > A ’ o] P v L

ry

A

308Xy )
La0dny)
g103xvy:

B viv

176




c

NOSIHVAWOD 149 ‘SNId HLIM AQO8 °*S193443 3WNd Ol 3INC NOILVINYA AL1N18y
144

g00-1 got- glo° I

000001 go0-0t

1] o ;
e e 3
HHHE *
BT

JARE

[1:]:

00C3° 335
‘Nl 0000° 4
‘Nl 0000° A
°NI G005°92 RINX
°NI 0000°5 1348 000°€ 0s2°1 NOILISOd QMYMMO4 NI NIJ *A0CE (148 f£21-L14 W3 {8g09xy)
.. NI 0000°S 2247 600k 321 NO111S0d OuvitiO4 NI N14 'AGOB  (148) £2i-214 W) ’ (.£08xr )
NI°0S 0sg9°6! 1345 000°€ ose’ ! 138 'Nl4 AQOB 09£J1 2Q3v (Ei10my)

NOLLYAIQANT IININIIR SOuN1 4 HIVH NOIid18IS3Q NOILVHMOIANGD XX -5 133 wiva

: ¢
s B, b T
# .x,.“.uih;v\& \N. m,wzwﬁ*

L . R ] LTI S e, e M

s




NOSIHVOWCD 148 ‘SNI4 HLIM AQ08 'S103445 3WNTd O1 3NG NOILVIYVA AL1718VIS

145
000°001 00001 060" 1 a0t (U 100"
HHHH B R AR B B HIHAH R RE EES R A1 H kS BN S EEE B IERRE BB ..Wmﬁ...
h( -
(-
=i G
I -
{ 0
v—ﬂ '
33 - DN
- &
re
50
L]
4. uo .
30
Lo
80
1 O : 1160
Gooo° E R
‘Nt 0000 dHNZ
‘N 00006° RAHA
‘N{ 000%°92 RS
‘Kl 0000°S 4398 000 Z 0821 NOILISCd QuYMuO4 NI K14 *AQ08 (148) f£21-L11 ™I 1 3E08XVv
"Nt a300°% FE. ) S00°€ 0e2 NOILISOd QuYMHOS NI Nid "A008 (148) £21-L14 Y6d L LE08XY
‘NIDS 0sE9°61 IS 000°€ aee° 1 158 ‘Nl AQ08 09€41 2Q3v BY k3 3
NOTAVIWNONT IINTIIN SOaN! 3 HOYH NOILd1HISIT NOTLIVHNDT 00 WHBUS .15 vivo




NOSIHYLWOD 148 *SNIJ HiIM AQOS8 'S103443 3WNTd 0L 3NA NOILVINVA AL1ITI8YLS
1¥4

000" 1 0ol 010° 100°

000°001 000" 01

o
o
NJDN
179

g —

~
o

1 NO11150d CuvMu04 NI Nid "AG08 (148) £21-L14 ™) - BEOMXY )
. 1 NOIL11S0d QUYMJO4 NI Nl4 "AQOE  (148) E2i-LUL T LEO8XY ) }
"NITDS 0%£9°61 35 poc £ | : 138 °N1J AQC8 D9EAL 20 E103XV) i

NOLIVIR0INT IONFuIS3N SQdN! 3 HOVYH NOIldI1dJ530 NOLLVENOINGY WS 35 vivg

. - - e e -
) - F >
- e
L - T 7
. - £




S or—y

NOS1HVGWOD 248 ‘SNIJ HLIM AQ08 *S123443 3WNd O 3NT NOI LYIHVA All1718vls
144

—

006° 001 000° 0l 000" ! gor- glo- 100°

o
N
180

Te]
o
el

v —— ——

92"

Hog
dileg:

.0000° IWS
"Nl '0000° L
‘NI 0000 prviny .
"Nl 000%°92 SHRX .
Nl 0000°S pE)
‘NI 0000°S 37 600°€ 000" | NOIL;S0d OUYIO3 NI NIJ °A008 (238) £21-L14 WD m TRELLD
NI'CS  0s£9°81 43S : 000°€  000°1 248 *Ni4 1008 09€3L 20W 1820 Xv)

NOLLVWHONI 3INFISTY SOdNi 4 HOvH NOI14180530 NOILVENOIMNOD  WEUS 41X viv0




NOSIHVIWOD &48 °‘SNI4 HLIIM ACO8 °‘S133443 3WNTd OL 310 NOILVI¥VA ALITIAVLS

144
got -

00000t 00001

000" 1

gto-

-
181

-

N 6000 oA
"Nl 0005°92 X
Ll 0000°% 4349
Nl 0000°S 4341 000°S 000°1 NOILiSO0d OMVMNOS NI NIJ "AQDS 128 E21-L11 W) 164 Bxv
‘NI‘0S Je£9°61 RS 000°£ c00°1! 238 'NlJ AQO8 Oef4l 2037 (08t Ixv)
NOLIYMUMOANT IONFRIS3Y SOINI 4 HOVH NOIIdINOSI0 NOLIVANGI 00 WS 13 v.iva
%
e Db e Koy b i R 2 AR A “,i,u._&x'fw._.ku,uﬁoﬁ o K e M 2 o -
M.
P S L SR 22 U ot . - T
L

e,

a0

ae




NOSIHVIWOD 248 *SNIJ H1IM AQO8 '51033343 3WNTd OL 3INA NOILVIMVA ALITIS

144

%‘a'.\

0

0006 00!

000" 0!

000" 1

ga1-

0t10° 10

T
o
t
L

0000°C
06£9°81

000°%
000°E

000" | NOI1ISOd GuvMMOs NI Ni4 ')00Q (218) £21-LiL W2

000"t

24 °NiJ AQ0B 09E4L JOW

1§ oy
19°C MW

NOILIYWUOIN] IONIYI 43 50aN1 2 HOVH WOlidiNa530 NOIAVMNOINDD  DIMAS i)5 7w




——
r-w

- Jthr

R

NOSIYYAN0D 248 'SNIH HLIIM AQD8 5193443 IWNd 0L 3NG NOLLVINVA All1’8gvis
1¥4

000°001 GO0 01 000°1 eol- Qi1G- 100°

- m—
.- -

St

5 : = : - : *
THE HE AIEHE £0° - _
T T HBE 20"~

HERE 1R E 1 10°- .

HE H HEE R HEHE 1

EERBE 0

: T T o E 10
” o T T s g
HHE T  E e0” 4 . :
AHE 4 E £ .
HHE HHHE : . !
HHE T : g £9 .
T S - e !
HHE HHHEE HHHE 2 "
T AHE HHE EHAHE T 50° :
T T AAHE HEHE T 96 W
AE ARHE HAAE HHHE aE . [ r
: HBE AHHE THHEE aE 0" L
m T HHE ANHHE H .
: T T T 8¢’
i SHIEEEL HHHE 60°
IwvIs

0000°
‘Nl 0000° oSHHZ
NI 0GL0° oA !
000632 RANX
"M} 0000°S A8
‘Nl 0000°% Ex )] 000°% 000°t NOILISOd CuvMOd Mi N1d ‘ACO8 248 £21-Lil WD 1GI08 V) !
‘NI"0S CSE9°81 KX - 000°f 000°% 223 'Ni4 AQDB 09EsL QY 102024v) &

MOLIVIHOANT IONFIIN SO 4 HJI NCLi€INISI0 NOLAVINOI ANOY VBUS 138 v.¥)

£ I - -
T T e e s g




DISTRIBUTION

Number Number
of Copies of Copies
Deferse Uocumentation Center Commanding Officer
Cameron Station Ballistic Research Laboratories
Ajexandria, Virginia 2231 12 ATTN: AMXRD-BEL, Mr. R. Krieger
Aberdeen Proving Ground,
Commanding General Maryland 21005 1
US Army Materiel Command
Rescarch & Development Directorate Comnanding Officer
ATTN: DRCRD US Naval Ordnance Laboratories
Washington, D. C. 20315 1 ATTN: Mr. S. Hastings 1
Mr. R. 7. Hall 1
Comnanding Officer Library 1
US Army Picatinny Arsenal White Qak
ATTN: SMUPA-VC3, Mv. A. Loeb Silver Spring, Maryland 20910
Dover, New Jersey 07801 1
NASA-Langley Research Center
Director ATTN: Mr. Leroy Spearman 1
US Army Mobility Research Mr. Charles Jackson 1
and Development Laboratory Technical Library 1
ATTN: SAVDL-AS Hampton, Virginia 23665
Ames Research Center
Moffett Field, California 94035 1 Commanding Officer & Director
Naval Ship Research and Development
Commanding Officer Center
Research Laboratories ATTN: Aerodynamic Laboratory
ATTN: SMUEA-RA, Mr. Abraham Flatau Carderock, Maryland 20007 1
Edgewood Arsenal, Maryland 21010 1
Naval Weapons Center
Commanding O0fficer ATTN: Mr. R. Meekor
Air Force Armament Laboratory China Lake, California 93555 1
ATTN: Mr. C. Butler 1
* Mr. F. Howard 1 NASA-Ames Research Center
Dr. F. Findley 1 ATTN: Technical Library
Eglin Air Force Base, Florida 32542 Moffett Field, California 94035 1
Arnold Engineering and NASA-Lewis Research Center
Development Center ATTN: Technical Library
ATTN: Dr. McKay 1 Cleveland, Ohio 44135 1
Library 1
Arrold Aiv Force Station, NASA-Marshall Space Flight Center
Tennessee 37389 ATTN: Mr. K. Blackweill 1
Mr. H. Struck 1
Air Force Fiight Dyramics Laboratory Mr. J. Sims PO
ATTIN: FDMM, Mr. Gene [leeman Technical Library 1
Wright-Patterson Air Force Base, Marshall Space Flight Center,
Chio 85433 ] Alabama 35812
184




A TVEFE VWS WSY Tt

Number
of Copies

US Air Force Academy
ATTN: Lt. Col. W. A. Edgington
DFAN
USAF Academy, Colorado 80840 1

Philco Corporation

Aeronutronic Division

ATTN: Technical Information
Services-Acquisitions
Mr. L. E. Horowtiz

Ford Road

Newport Beach, California 92663 1

Rockwe1l International

Columbus Aircraft Division

ATTIN: Mr. Fred Hessman

4300 East Fifth Avenue

Columbus, Ohio 43216 1

Sandia Cerporation

Sandia Base Division 9322

ARTTN: Mr. W. Curry

Box 5800

Albuquerque, New Mexico 87115 1

Purdue University
ATTN: Dr. J. Hoffman,
Propulsion Center
Lafayette, Indiana 47907 1

University of Tennessee

Space Institute

ATTN: Dr. J. M. Wu

fullahoma, Tennessee 37388 1

University of Alabama
Cepartment of Aerospace Engineering
ATTN: Dr. Zien

Or. J. 0. Doughty 1
University, Alabama 35486

Jet Propulsion Laboratory

California Institute of Technology

ATTN: Mr. R. Martin

4800 Qak Grove Drive

Pasadena, California 91109 1

185

¥ - g . -— -— -
Lt N

~ ———

G YRRy o g, DD | SSNGPay  wey

University of Missouri at Columbia
Dept. of Mechanical Engineering
ATTN: Dr. D. E. Wollersheim
Columbia, Missouri 65201

University of Illinois
College of Engineering
ATTN: Dr. A. L. Addy

Dr. H. H. Korst

Dr. R. A. White

Engineering Library
Urbana, I1linois 61801

John Hopkins University
Applied Physics Laboratory
ATTN: Dr. L. Cronvich

Mr. Gordon Dugger

Mr. R. Walker
Silver Spring, Maryland 20910

University of Notre Dame

Dept. of Aerospace Engineering
ATTN: Dr. T. J. Mueller
Notre Dame, Indiana 46556

Naval Air Systems Command
ATTN: Mr. William Volz
Air 320-C, Room 778, JP-1
Washington, D. C. 20361

For Transmittal to:
TTCP

80. ing Company

ATTN: Library Unit Chief
Mr. R. J. Dixon
Mr. H. L. Giles

P. 0. Box 3707

Seattle, Washington 98124

Convair, A Division of General
Dynamics Corporation

ATTN: Division Library
Powona, California 91776

Number
of Copies

—r

—d w—d amd

“' ‘
LTS




Number
of Copies

Number
of Copies

»
-
;

Nielson Engineering & Research, Inc.
ATTN: DOr. Jack N. Nielson

850 Maude Avenue

Mountain View, California 94040

Hughes Aircraft Company

ATTN: Documents Group Technical
Library

Florence Avenue at Teale Street

Culver City, California 90230

Ling-Temco-Vought Aerospace Corp.
ATTN: Mr. Dick Ellison

P. 0. Box 404

Warren, Michigan 48090

Ling-Temco-Ve :ght Aerospace Corp.
Vought Aercnautics Division
ATTN: - C. R. James, Unit 2-53330
Box 5907

Dallas, Texas 75222

Lockheed Missiies & Space Company
Huntsville R&E Center

ATTN: Mr. J. Benefield

4800 Bradford Boulevard, N.W.
Huntsville, Alabama 35805

Lockheed Aircraft Corporation
Missile and Space Division

ATTN: Technical Information Center
P. 0. Box 504

Sunnyvale, California

The Martin-Marijetta Corporation
Orlando Division
ATTN: D. Tipping
L. Gilbert
Orlando, Florida 32804

McDonnel-Douglas Company - West
ATTN: Library A3-328

5301 Bolsa Avenue

Huntington Beach, California 92646

{icDonnel-Douglas Corporation
P. 0. Box 516
St. Louis, Missouri 63166

Northrop Corporation
Electro-Mechanical Division
ATTN: Mr. E. Clark

500 East Orangethorpe Y20
Anaheim, California 92801

Emerson Electric Company

ATTN: Mr. Robert Bauman

8100 Florissant

St. Louis, Missouri 73136

Data Management Services

Department 2910

Chrysler Corporatinn Space Division
ATTN: Mr. N. D. Kemp

P. 0. Box 29200

New Orleans, Louisiana 70189

Data Management Services
Department 5807

Chrysler Corporation

Huntsville Electronics Division
ATTN: Mr. J. E. Vaughn

102 Wynn Drive

Huntsville, Alabama 35805

DRSMI-FR, Mr. Strickland
DRSMI-R, Dr. McDaniel
+«-R, Dr. Kobler
-RBD
~RKD, Mr. Deep
Mr. Henderson
Mr. Batiuk
-RFG, Mr. Sullivan
~LP, Mr. Voigt
-RPR (Record Copy)
(Reference Copy)

—t

- N
—t ond el i €D D b (1) =t ot




