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INTRODUCTION

During the past few years, the Army Missile Command has been inter-
ested in the adverse effects of the propulsive jet plume on missile aero-
dynamics (see reference 1). Of particular importance are the effects on
missile longitudinal stability. Wind tunnel investigations have been con-
ducted to determine effect of thrust level on missile longitudinal stabi-
lity and to assess the effectiveness of locating fins some distance for-
ward of the base to alleviate adverse effects on stability (see references
2, 3, and 4). Results of these tests indicated that fin effectiveness
(when affected by the plume) improved as the distance from the base was
increased.

One of the fin planforms tested in reference 4 (F2) was also tested
with a five percent of body diameter longitudinal gap at the fin-body
juncture (F4). It was expected that the gap would reduce the two-dimen-
sional flow effects at this juncture and alleviate the adverse plume
effects on missile stability. Reference 4 presents results. In the pre-
sent report, data for the F2 and F4 configurations are compared directly.
Data at angles of attack higher than four degrees are excluded.

Past tests (for example, reference 6) have shown that gaps cause a
loss in fin effectiveness. This loss is caused by a partial cancellation
of the fin-body interference 1ift. The purpose of the test of reference 6
was to investigate the feasibility of using gaps to reduce the large in-
crease in stability margin of rockets which occurs at transonic speeds.

The reduction in transonic stability is one of the means of reducing rocket




wind sensitivity during boost. Some typical results from reference 6 are

compared with present results.

APPARATUS AND TESTS

These tests were described in detail in references 4 and 5. Briefly
the sting-mounted model, which had a 6-component strain gage balance, was
52 inches in length and 5 inches in diameter. It had a 3-caliber tangent
ogive nose and a cylindrical body. The model was tested in combination
with cruciform rectangular fins; each fin panel had a 3-component strain
gage balance.

Plume simulator consisted of 24 normal sonic jets arranged circum-
ferentially in two rows with a common air chamber. The simulator was
located 2.5 inches aft of the base. The combined exit area of the 24
jets represented six percent of the model base (reference area).

Fin nomenclature is as follows:

F2 (BF2)--fins with 3-inch chord and 2.5-inch semi-span.

F4 (BF4)--fins with 3-inch chord, 2.5-inch semi-span, and a
.25-inch gap between the fuselage and the root chord.

Fin positions are as follows:

Aft--fin trailing edge flush with model base (M.S. 52.000, 0 cal.)
--fin hinge line at M.S. 49.750

Mid--fin trailing edge 3.75 inches from base (M.S. 48.250, 0.75 cal.)
-~fin hinge line at M.S. 46.000

Fwd--fin trailing edge 7.5 inches from base (M.S. 44.500, 1.5 cal.)
--fin hinge line at M.S. 42.250

Model installation is shown in figure 3. A description of the

geometry for fins F2 and F4 is shown in figure 4.

6




TEST CONDITIONS

The test was conducted in the Calspan Corporation 8-foot Transonic
Wind Tunnel. A detailed description of this facility is presented in
reference 5. Test Mach numbers ranged from 0.4 to 1.25. The amount of
air in the tunnel circuit was equivalent to a wind-off static pressure of
0.5 atmosphere. Plume effect, or value of CRy» was varied by changing
simulator chamber pressure Pc. Normally, angle of attack is varied dur-
ing a run and configuration, CRT, and tunnel operating conditions are
kept constant. Air was supplied to the plume simulator at flow rates up
to 15 pounds per second and at chamber pressures to 600 psi. Angles of
attack were varied from -4 to 12 degrees.

Model aerodynamic data were resolved in the body axis system with
the origin located at model station 26.5 on the model centerline. Aero-
dynamic data from the tail fin balances were resolved in individual axis
systems; origins were located at the intersection of the tail fin lines

and the balance centerlines.
PLUME SIMULATION

Base pressure ratio Py/P, is a good measure of plume effects on mis-
sile aerodynamics (see reference 1). One of the parameters convenient to
use with base pressure is thrust coefficient Cy, where Cy is axial thrust
non-dimensionalized by dynamic pressure and body cross sectional area S.

For the normal jet simulator, a similar parameter is radial thrust coef-




o

ficient CRy» where

. radial thrust
qS

CRr

For an axial jet, base pressure appears to be primarily influenced
by the portion of the jet plume in the vicinity where the jet boundary
interacts with the freestream flow. Where C7 can be considered to repre-
sent the axial component of the effective jet, it can be assumed that Cpy
represents the normal component.

For the plume size of interest in the current investigation, a value
of CT several times the value of CRy is required for matching base pres-

sures. The exact CT/CRy ratio will depend on a comparison of flight base

pressures with base pressure value for the normal jet simulator.
RESULTS AND DISCUSSION

Plotted data consist of comparisons between BF2 and BF4 total normal

forces, Cy, and fin no. 2 panel normal forces, CNpp» for various levels

of simulated thrust. Matching runs for BF2 and BF4 were made from Mach

0.7 to 1.2 for zero roll position and from Mach 0.9 to 1.2 for a roll of
45 degrees. Panel normal force is presented for fin no. 2 only.
Inspection of the plots of Cy and CNpp versus angle of attack gen-
erally shows a small but definite effect of the gap. A better overall
view of gap effects may be obtained from plots of Cy, and CNng vVersus

CrRt with no plume effects (Cry < .1). As expected, a small decrement is

apparent.




Values of Cy for fins in the aft position are compared with data of
reference 6 in figure 5. In this comparison, body alone Cy was subtracted
from the present data since afterbody forces only were measured in refer-
once 6. Model geometry of reference 6 is shown in figures 6 and 7. Al-
though geometry and gap size differ between the two tests, the gap effects
for small gaps is about the same.

With plume effects, there is a small but definite improvement in
CN, and Ciio, with fins in the aft position. With fins in the mid posi-
tion, most of the decrement in Cy without plume effects is canceled
when there are plume effects. There appears to be no change with plume
effects due to the gap with fins in the forward position.

For fins in the aft position, it is possible for a larger gap size
to result in a significant reduction in adverse plume effects on fin
effectiveness. In cases where missile design considerations force the
use of aft fins, it may be profitable to investigate gap and fin geome-

tries.
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SYMBOL
RN/L
v

e 3

Y

NOMENCLATURE

wing span or reference span; m, in

reference area based on body diameter, in2

moment reference point on X axis

moment reference point on Y axis

MNENOMIC DEFINITION
RN/L unit Reynolds number; per ft
velocity; ft/sec
ALPHA angle of attack, degrees
BETA angle of sideslip, degrees
PSI angle of yaw, degrees
PHI angle of roll, degrees
mass density; slugs/ft3
Reference & C.G. Definitions
base area; m%, in?
BREF
center of gravity
LREF reference length or wing mean
aerodynamic chord; m, in
simulator chamber pressure
SREF
MRP moment reference point
XMRP
YMRP
IMRP

moment reference point on Z axis

n



SYMBOL

CN
CA
CAb

CAu
Cm

Cy
Cn
Ce

Oy

CNEx

NOMENCLATURE (Continued)

MNEMONIC DEFINITION

Body Axis System

CN normal force coefficient; Fy/qS
CA axial force coefficient; Fp/qS
CAB base axial force coefficient;
(-1) - [(pp - pw)/al (Ap/S)
CAU uncorrected axial force coefficient
CLM pitching moment coefficient; My/qS Lref
CY side force coefficient; Fy/qS
CYn yawing moment coefficient; Mz/qS bpef
CBL rolling moment coefficient; Mx/qS bpef
CNTX fin normal force coefficient for fin
number X
Fin Normal Force
qS
CNFX fin number X corrected normal force
coefficient,
CNF1 = CNT1
CNF2 = CNT2
CNF3 = (-1.0) CNT3
CNF4 = (-1.0) CNT4
CLMHX fin hinge moment coefficient,
Fin Hinge Moment
QS ref
CLMRX root bending moment coefficient,
Fin Root Bending Moment
S Lpef

12




SYMBOL

Cr
CRT

CNg
CNagy
Pb1/Pe
Pop/Peo

z

Fin Position

MNENONIC

CPB1
CPB2
CPC
CPXT1

CPYT1

cT
CRT

CNA

CNAFX

PB1/P

PB2/P

PB-AVG

FINPOS
PL

WA

NOMENCLATURE (Continued)

DEFINITION

base pressure coefficient at tap 1
base pressure coefficient at tap 2
cavity pressure coefficient

tail fin number 1 center of pressure
location

tail fin number 1 lateral center of
pressure location

thrust coefficient, axial thrust/gS

radial thrust coefficient, radial
- thrust/qS

normal force coefficient derivative
with respect to angle of attack

fin normal force coefficient derivative
with respect to angle of attack

base pressure tap 1 ratio to freestream
pressure

base pressure tap 2 ratio to freestream
pressure

average of two base pressure tap ratios

fin position on body; defined on page 6

air supply pressure upstream of
orifice, psi

air supply flow rate, 1b/sec

pitching moment coefficient derivative
with respect to angle of attack

13




NOMENCLATURE (Concluded)

SYMBOL MNEMONIC

a

Cp cp

M MACH

q Q(NSM
Q(PSF)

GAP GAP

SUBSCRIPTS

DEFINITION

speed of sound; ft/sec

pressure coefficient; (p] - p.)/q
Mach number; V/a

pressure; psf

dynamic pressure; 1/2pV?

normal force
axial force
pitching moment
side force
yawing moment
rol11ing moment

distance between fuselage and fin
root chord, in.

base

local

static conditions
total conditions

free stream

14
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TAIL FIN 2
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TAIL FIN 4
|

(VIEW LOOKING FORWARD)

TAIL FIN 3

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




HINGE LINE LOCATION
, FINS  DIMENSION “a"

Fr )
TAIL FINS Fj Fa. Fy 0.750

FIGURE 2. TAIL FIN AXIS SYSTEMS , POSITIVE SIGN CONVENTION
AND CENTER OF PRESSURE LOCATION
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F2 A=25

=— HINGE LINE

3.0
- 0.75 e~ 0.75 =

F4 i A=25

H—
T 1
==

(B) F2, F3, F4 ALL DIMENSIONS ARE IN INCHES.

FIGURE 4. GEOMETRY OF FINS F2 AND F4
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PLOTTED DATA

Tabulations of the plotted data and corresponding source data
are available from Data Management Services.

24




§6°01 (€£) BL'S (2) go0° = 182 (1)

| 39vd
ST13A31 1SNYHL SNOTYVA 1V 33404 TVWHON NO dv9 340 133443
0
42 e 0 i e~ g- h- G-
9° -
O
i z
e ]
SER A e
=
g s 9+
g
~5600" : u:u,m :

‘NI 0000° duHZ

‘NI co00 dtidA

‘NI 0005°92 v

‘NI 0000°G 3348
‘NI 0000°G FER 000" 0oL’ 082" NOILISOd 14V NI NI4 'AQO8 (#48) £21-L11 W) w 1£908x0)
‘NI'DS  05£9°61 1345 000 ooL" 000" NOI11SOd 14Y NI NI3 ‘A008 (248) £21-L11 W) 1L908X3)
NOTLVHHONT 3ONIHISTY 1Hd HIVW dvo NOIidINIS30 NOTLVENOIINGD  T0BWAS 135S Viva

25




39vd

9L'8 (¢) eL's .5 ¢0° = 182 (1)

ST3A37 1SNYHL SNOTHVYA L1V 30404 TVWHON NO dv9 40 123443
0

| 0 ls c- g - h-

<L :

\\

No

)

Y - B0 I

\\

1
Z5 o
= |

25

x

()

0000 335
‘NI 0000 Az
‘NI 0000 A
‘NI 0006°92 X
‘NI 0000°6 4348
‘NI 0000°G 4347

‘NI'DS  0G£9°6! 1345

NOILVHMOINI 3ON3W3S3M

000" 006" 02 NOIL1SOd 14¥ NI NI4 'AQO8 ~308xQ
. . . -’b- --
000 006 000 NOILIS0d 14w NI NIJ 'A008 (248 £31-c11 o 8 18908x3)

iHd  HavW avo NOI1dINIS30 NOIIVHNOINGD  WEBMAS 135 vive

26

emiwa



£ 39vd 90'g (€) wo'h (2) a0 = 18I (1)
ST3A37 1SNYHL SNOTYUVA LV 334803 TVWHON NO dv9 40 133443
0
h 2 | 0 I- c- h-
— 1 () 9"
O
4
9
~5600" o u:_uw
‘NI 0000° dinZ
‘NI 0000° SHWA
‘NI 0005°92 X
‘NI 0000°S PR
‘NI 0000°6 4387 000° 000°1 onmu NOI11SOd 14V NI NIJ “>80 (838 £21-L11 W) w 15908x0)
Ni'OS 06§96l 43S 000 000" 1 000 NOILISOd 14v NI Nid 'AQO8 (238) g21-L14 W) (6908x31
NOI1YRHO NI 3IN34343Y HOVH avo NOILdINISIO NOIIVENOINOD  T08HAS 135S VivD

T,

27




& ;
39vd L6°G (€) si'n (2) b = 183 (1)

ST3A37 1SNYHL SNOIHVA 1V 33404 IVWHON NO dv9 40 123443
)

:... m.. = | 0 fi= c= g- h-

w
'

B ELTE

Ny

E
.

0000° ERLES]
‘NI 0000 A2
‘NI 0000° dHHA
‘NI 000592 diX
§ g o - o
‘N ” 3341 000" 002’1 0% NOI4
I : \ : : 1 NIg -
NI‘0S  0S£9°61 1385 000 002'1 000 NOIL | NI3 *AQ08 "mu" mm"-.mx #w w “!.85"

VHHO NI EEX ]
NOIL 30N3Y IHd HOVH dvo NOIIdINISIO NOLLVMNOI ANDD  0BMAS 138 ViV0

£ 1]
zz

28




(] 39vd €601 (g£) eL'c (2) g0 = 182 (1)
S13A37 1SNYHL SNOIYVA 1V 30404 IVWHON NI3d NO dv9 40 123443
0

£ g | 0 I- c- £- h- G-
P |l Y U Y SRS RN NEWY s WSrees e g S5d EIEE L b

—fsel°-

—t001°-

——0S0°" -

——620° -

c
24y,

e 0st”

0000 3vIS
‘NI 0000° diWZ
‘NI 0000 dtA
‘NI 000692 AUHX

‘NI 0000°S 1348
‘NI 0000°S 43w 000° ooL* 0s2” m& 14v NI NI "AQ08 (%48 E21-LIL W) w (£908%Q)

NOILL
NI '0S 0s£9°6!1 43S 000" ooL’ 000 NOILI 14V NI N14 "ACO8 (248) £21-L11 WD (L908x3)
NOLVYRHOIN] 3ON34I43Y IHd HOVH dvo NOILdI¥ISIO NOIAVHNOIANOD  T08WAS 135S vivO

29




9 39vd

———————y -—— — -

9L°'8 () 2L'G (2) so: = 142 (1)

ST3A37 1SNYHL SNOIYVA LV 33404 TTVWHON NId NO dv9 40 123443
0

| 0 } g £~ h-
T R P T PO THESS e 4 S 0S1 " -

Gel-" -

SN
RR*

altil

{3818
24N,

)41 |

0S0°

001*

——fs2l”
oS!

NI 0000° iz
NI 0000° A
NI 000592 v
NI 0000°6 43u8
NI 0000°6 1347
NI‘DS  0S£9°6! 134

000° 006" 0s2 NOILISOd 14V NI NIJ ‘AOCE | ~808XQ

. . . ’.. )

oS_.t 006 000 NOI11SOd 14v NI NI3 *AQO8 (2.48) mm“-»“» ««w w (9008x3)
HOVH avo NOI1dINISIO NOLIVHNOIANGD  T0BHAS 136 VIVO



L

39vd

0

90" 9

(€)

(2) eo-
S73A37 1SNYHL SNOIYVA LV 30404 TVWHON NI4d NO dv9 40 123443

= 182 (1)

RS facll

001"~

s |

e -

G20

———0G0"

GLO®

¢ c 0 |- c- 9 -
el FEEE i TRk SR RSt SSN 1A T D RO LT e
o e S =
”.utL¥\JHH“\_ = % o1 ¥ B o (€)
£l ERAL o7~ CRRNE SR80 A2 4 GERRR L B LS B £
7 g Bl R it e m
-”lqu\ﬁl. 0 £ Al .

ool-

—

‘NI

0000°
0000°
0600°
0004 92
0000°S
0000°9
0589761

3OS
M7
AtIHA
AHHX
1348
1M1
445

NOLIviss0 8T 3ONIM I

Gel”

0G1-”

000
000"

000" |
000" |
HIVH

062"
000’

dvo

NOI11SOd 14v NI NiJ ‘AQO8
NOIL1SOd 14v NI NIJ ‘008

(hi) f21-L11 WD
(29 g2l-L11 W)

NOI1diXIS 30 NOIIVENOI 4NOD

Q 1590801
O (6908X3)
WBWAS 135 Viva

31



8 39vd

L6's (€) Bl'h (2} 40 =

ST3A37 ISNYHL SNOITYVA 1V 30404 IVWHON NIJd NO dv9 40 123443
0

l 0 l= - T h-

12 (1)

oSt

Gel-

—+4001"

(¢)

0000" IS
‘NI 0000° Atz
‘NI 0000° A
‘Nl 0006°92 X
‘NI 0000°G =3u8
‘NI 0000°'G 4347

‘NI‘0S  06£9°61 13us
NOI LVWMO NI 3ON3MI43Y

L4V NI NI4 *AQ08 (248 £21-LI1 W)

1SOd 14v NI N1J ‘AC00 (h48) E21-L11 W)
150d N

23N,

———too1"
——tsal"
i ogre

NOIIdINIS30 NOILVMNOIANDD  T0BMAS 138 VIVO

32




6 39vd

gLol (€) u8'g (2) 80" = En::‘

ST13A37 L1SNYHL SNOTYYA 1V 30404 IVWHON NO dv9 40 133443
0

0 I~ =5 £ h- G-

w
!

- ==
L]

w

0009° 3vIS

‘NI 0000° dHNZ
‘NI 0000° dtHA
‘NI 0006°92 dHHX
‘NI 0000°S 4348
‘NI 0000°S 4397
‘NI°0S 06£9°61 434S

NOiLYWBO NI 3ON3Y343Y

000° ooL* 0se’ NOILISOd OlW NI NIJ4 "AQD8 (hs3) £21-L11 W) w (64%08X0)
000° ooL’ 000° NOI11SOd QIW NI NIJ 'ACO8 (248) £21-L11 W) 1SH08x0)
IHd HOVW dvo NOI1d1¥2S30 NOILvHNO1 INOD T0EHAS 135 viva

33




o1 39vd 09'8 (¢) &3's {2) <O° = 182(1)
S73A37 1SN¥HL SNOIYYA LV 30404 VWHON NO dv9 40 123443
1]
h 3 2 i 0 - 2- £- h-
—T B i R R e iy o o 3 A 5 - m. -
g--

g & 0O
L R : 4
7 \
e
-1 .”. ‘
P Bk e o'y
. . -
:
n
—19°
0000° 3wl
‘NI 0000° a4
NI 0000° A
‘NI 0006°92 X
‘NI 0000°S 4348 : 3 . * 2008
‘NI 0000°S 43 000° 006" 082" NOI11SOd OIW NI NIJ ‘A (hd8) £21-L11 W) w 10508x0)
‘NI'DS  0S£9°61 434S 000 006 000 NOIL1SOd GIN NI NI4 *A008 (248) £21-L11 W) 19n08XQA)

NOILVIRO NI 3ON3YIS3Y IHd  HOVW avo NOI1dI1HIS30 NOILVMNOI NOD  WEBUAS 138 VIVD

34




11 39vd M - P | o S 7 (2) <o0° = 183 (1)
S73A30 L1SNHHL SNOIHVA 1V 30403 IVWHON NO dv9 40 123443
0
h ¢ | 0 1- 2- g- h-

w

W \mo

Ny

Lal o

‘NI
‘NI
NI
‘NI
‘NI
‘NI 0S

0000°

0000
0000°
0006 92
0000°S
0000°'G
05£9°61

ERLD )

MR
dHHA
A X
1349
FECR
4345

NOTLvWHO NI 3ON383 434

000" 000" 1 06" NOILISOd QIW NI NIi4 *AQ08 (w481 E2i-L1L TV m € 1608XQ)
000’ 000°1 000" NOI111SOd OIW NI NI4 *AQ08 (248) £21-L1L WD (LH08xQ)

IHd HOVH dvd NO11d182530 NOI1VHNOT 3NGD TEHAS 135 viva

35




2l 39vd eyl e (€) W' h (2] en” = 142 (1)
S13A37 LSNYHL SNOITHVA LY 30404 TVWHON NO dv9 40 103443

0
h ¢ e | 0 - e~ - h-
9 -
h* -
3 e
‘D
3 0O
0 4
Q il :
LR—> el
T e SR e
] e \\ T (T
ayyxxﬂunnw e e’
AT
G T i
. .. .. "
o . m.
0000 35
‘NI 0000° dtnZ
‘NI 0000° dHHA
‘NI 0005°92 diX
Mo ommu.m yi 000° 0021 062 NOILISOd OIW NI NI4 'AC08 (h48) £21-L11 W) 2508%0
. 0 . ) -
z_.um 05£9°61 3348 000" 002'I 000 NOI11S0d OIW NI NI *ACO8 (248) £21-Li1 W) w {8%08%Q)

NOILYWHONI 30N3Y3438 IHd HOVH avo NOIL1dINISIO NOTLVENOI NOD  0BUS 135 ViVO

36




£l

39vd gL'ol (€) tB'S (2) 80° = 182 (1)

ST3A37 1SNYHL SNOITHYA LY 30404 TVYWHON Ni4 NO dv9 40 133443
0

g e 0 = e ¢ - h- G-

Gel -

1 B s

WSS e e

= BV £ O
EEEE = EEEE EEEE Il

(2)

H

ﬁ ﬂ\
Bl

% R e Fed B

ENE

ool-

Gel:

”.tu fadieitt I Saacii llnol wiml! Beliodnll ol fomgiel it (bl 2 (Rl e e e 0s1*”

‘N

‘NI 0000°S uuzJ ooo. ooh. cmm. S:_wOa
‘0S 06£9°6! 4345 000° ooL’ 000° NOI11150d

0000° 3v2S

‘NI 0000 a2z
‘NI 0000° diHA
‘N 000592 dHHX

NI 00009 1348
QIW NI Nl4 "AQ08 (h48) £21-L11 W) w (6H08XQ)
OIW NI NlJ4 'AQO8 (248) £21-L11 W) (G%08XQa)

NO|LYHHO NI 3ON383434 IHd HIVH dvo NOI1d183S30 NOIAVHNO1NOD T0BWAS 135 viva




hl 39vd 09'8 (£) &9'¢ (2) so0° = 182 (1)
ST3A37 LSNYHL SNOIYVA LV 30404 TVWHON NI14 NO dvO 40 123443
0
h 43 el - T h-
= o =N N 1. ... J0Ss! -
SR Sy FERRY RNy 1~ U SFTEE FAEES |- N

w;..w;l;lsJA_wmmmméo_.-

o 16L0"

—10S0" -

b

O —T—1

-

——10G0"

——1G.0°

——f001"

——1G21 "

o oSt

‘NI 0000° demZ
‘NI 0000° dHHA
‘NI 000592 dinX
‘NI 0000°S 4348
‘NI 0000°S 1347
‘NI"0S 05£9°61 434S

NOI1VWHO NI 3ON34333M

0000° 35

000"
009"

IHd

006"
006°
HOVH

0se’
000"
dvo

NOI11SOd QIW NI Ni4 "A008 (h48) - 0508xQ
NOI11SOd QIW NI NIJ4 ‘A008 (2.8) MM"rM“u ..««w w "0§"

NOI1dI¥IS30 NOIIVMNOIINDD  T0BHAS 13S vivo

38




Gl 39vd IL's (€) g€1'x (2) <O e 182 (1)
S13A3T 1SNHHL SNOIYVA LV 30404 IVWMON NIJ NO dvO 40 123443
]
# g 2 [ 0 2- g~ b=
I e v ¢~ i
&% (L BRI
I rorfzs e s o e s 00}
u.\vny_ 5 sue SLO"-
e b oy 0S0° -
c20° -
~—0
O
0 5
n
— 0
e o]
u;mmx\«\x 520"
et
- www«;. 0S0°
b Kid
”HM“ 001"
_ —iG21"
i fes e ey -
0000° 3wls
‘NI 0000° Wz
‘NI 0000° dHHWA
‘NI 000592 X
n“ mwmwm “uuum 000" 000°1 062’ NOU111SOd QIR NI NIJd "A00B thiyB) £21-L11 V) m (1s08xQ)
‘NI°CS 06:9°61 434S 000° 000°1 000" NOI11SOd OIW NI NIJd *AQ08 (248) £21-L11 W) (L%08XQ)

NOTAVHHOINT 3ON3a343d 1Hd HIOVH dvo

NO11d182S30 NOILYHNOI INOD

T08WAS L3S viva

39




gl 39vd GL'G (€) we'h (2) ¢go0° = 182(1)

ST3A37 1SNYHL SNOITYVA L1V 33§04 TVWHON NI4 NO dv9 40 133443
0

h z a | 0 = T 5~ h-

T0S1 -

—1G21 "~

%3 By et 1 B
S k) kh_ 4501 * ~

. _ —1os0°-
<<l EEEE) EEEE) FEEH EENH EER

o
23N,

7
|
N

g B SRE0 EREEY ERESY ERUE FUESY ERSTS PRUSS FRES] ERUE) FUES] ERS] RUE] FURS] FSS] FNUN
o | L S beach sleds CRRR BoRkd CRRE ige O 1L RN UHEE B T

——1001"

—521°
Sy oSl

0000° 3MIs
‘NI 0000° ddli?
‘NI 0000° dtiA
‘NI 0005° 92 X
‘Nl 0000°S 4348 L : . . .
‘NI 0000°S 431 000 ooa' i 0% NOILISOd GIW NI NIJ "AQO8 (hg8) £21-L11 W) w (2608%0)
‘NI‘0S 06£9°61 4395 oco’ 002" | 000° . NOI11SOd QiKW NI NI3 "AQO8 (248) g£21-L11 ™) 18%08xa)

NOILVHMO NI 3ON3Y¥343Y IHd HOVH dvo NOI1d1¥I5S30 NOIL1VENOI INOD TEHAS 138 ViV

TN

40




Ll 39vd

gorot  (e) e 2 @
SI3A31 1SNYHL SNOINYA 1V 308034 TVWHON NO dv9 30 123443

ml

£ e 0

(- 2-

T h-

(1)

(2) Lo

1"

: ':55'-_ ih i SRR

o]

(€)

0000° 3wS
‘NI 0000° dtHZ
‘NI 0000’ dHHA
‘NI 000692 dHHX
‘NI 0000°S 4348

‘NI 0000°S 4381 000° ooL*
‘NITOS 0s£9°61 434S 000" ooL’

NOLIVRHOINT 3ON3M3438 IHd

HIOVH

0%’
000°

dvo

per.

NOILIS0d OUYMMO4 NI NI4 *A008 (hi8) E21-L11 TV
NOI11SOd GUVMHOJ NI NIJ “AQ08 (248) £21-L11 WD

NOI1d1¥IS30 NOI1VHNO| INOD

8

w

T

(17}

[4¥]

T

(o)

140 (1)

15208%0)
(g108x3)

T0BHAS 135 viv0

41




39vd L8°8 (¢) ¢8°g (2) go0° = 142 (1)

ST3A37 1SNYHL SNOIYYA 1V 30404 TVWHON NO dv9 40 133443
0

0 (- 2- £- h- G-

—

e el =

(e}
U

(1)

a

B YRS

HEE VB ENEE

(47]

F

0000 ERLZE
‘NI 0000° Rz
‘NI 0000° A
‘NI 000692 dYX
*NI 0000°G 1348 . ; : .
NI 0000°S 31 000 006 0se NOI1iSOd QHYMHOJ NI N1J 'AQ0B (h38) S21-L13 ) w 19208XQ)
‘NI'0S  06£9°61 FE) 000° 006" 000° NOI41S0d QMVMHOS NI NIJ 'A008 (248) £21-L11 W) %

NOILYWHO NI JON3HISIY IHd HOVH v NOILIdINISI0 NOLAVENOI ANOD  OBMAS 135 viva

42




6l 39vd 66'c (£) BI'wh (2) ¢g0° = 142 (1)
SI3A37 1SNHHL SNOIYHVA LV 32404 IVWHON NO dv9 40 173443

‘NI 0000°S 43w 000° 000° 1 062’ NOI11S0d QUYMHO4 NI NIJ *AQO8 (n38) £21-L11 W) w (L208%0!
‘NLOS 05£9°61 435 000" 000°1 000" NOI11S0d GuvMHO4 NI NiJ "A008 (248) £21-L11 W) (6108x3)

NOI1VHBOINI JIN3HI I3 Ind HOVH dvo NOI1dI¥IS30 NOIIVENOI NOD  T0EHAS 135 Vivo

43




0e

39vd

06°5

(€)

02" h (2)

20"

ST3A37 1SNYHL SNOTYVA 1V 30404 IVWHON NO dv9 340 123443

0

e

£ - h-

ml

.- -18°

\

—
N
~

‘NI 0000°
‘NI 0000°
‘NI 0006 92
‘NI 0000°S
‘NI 0000°'S
‘05 06£9°61

0000°

NOILYRHO NI 3INIWII3

ERL o0
duWZ
WA

@ dbX

4348

437

434S

momgg..z_z_u;g;b_nm_-p:d«u
SOd GUYMHO4 Ni NI4 "ACO8 (248) E21-L1L W) w

w

T

(47}

E

182 (1)

NOIIdINIS30 NOILVENOIANDGD 0EBAS 138 Viva

44




12 39vd

GO0l

(€) 16°¢g

(2)

L0

= 182 (1)

S73A37 1SNYHL SNOIYVA LV 30404 TTVWHON NI3 NO dv9 40 123443

0

G-

0

-

M|

h-

-10G1 "~
4521~

001 ° -~

2 1050° -

N

o
24n,

TR

——10S0°

gt "

i wes oSt

‘NI 0000°
‘NI 0000°

‘NI 000592
‘NI 0000°S
‘NI 0000°'S
0S£9°61

0000°

NOIAVWHOINI JON3YI43Y

000"
000"

IHd

ooL’
ooL’

HIVK

QHVMHO4 NI NI4 "AQ08 (h46) £21-L11 W)
OHYMHO4 NI N14 *AQ08 (248) E21-LIL ™)

NO11dI¥I5S30 NOILAVHNO1 NOD

w . 1S208xQ)
(£108x3

W0EHAS 135 vivQ

45




22 39vd L8'8 (€} sa'c (2] &0° = 182 (1)
SI13A31 1SNH¥HL SNOIYVA LV 32404 TVWMON NI4 NO dv9 40 123443
D
" ¢ 2 1 0 - 2- €- h- G-
: R _ 4 HEFS X & e a e g

miy ey oL

23N,

0G0°

GLO®

ool-

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

Fob= 1 K
20

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

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

o S e e Dm—o

0000 3vIS

‘NI 0000 dtZ

‘Nl 0000 WA

‘Nl 000592 X

NI 0000°S 4348
NI 0000°S ¥ 000° 006° 062’ NOI11SOd GMVMMO4 NI NIJ4 ‘AQ08 (h48) £21-LIL W)
NI °0S 06£9°61 4365 000 006° 000° NOIL11SOd GUVMMNOJ4 NI NIJ “A008 (248) E21-LI1 W)

IHd HOVH dvo NO!1d!¥I530 NO!1vanolNOd

NOILYWHOIN! JIN3HI43H

8 e

WEUS 135 viva

46




1 X4 39vd

66°6 (£) B81'hn (2) g0 = 182 (1)

ST3A37 1SNYHL SNOIYVA LV 30404 IVWHON NI1Jd NO dv9 40 103443
0

[ 0 {= e £- h- G-

— (1) ——too1°-

-

A
Sy e 4 1
(2) 4AWHWHHM1\AN :

1 SR KRR EREEL

24y,

1 h

(T r\\ A

3&@“%{ S ) R P

——1520°

——0S0°

—1

i

n
47}

i B oS!

NOJLIVRHONT ION3M3 434

000° 000° 1 062° NOI11SOd QUVMMO4 NI Ni4 'AQ08 (hi8) E21-LIL W) m (L208X%Q0)
000° 000°1 000° NOi1iSOd QGUVMMO4 NI NI4 'A008 (2480 £21-L11 WO 1$108x3)

1Hd HOVH dvo NOIidi8IS30 NOILIvVErIi NOD TWEHAS 135S Vivo

47



he 39vd 06°G (¢) 02+ (2) eo- = 182 (1)

ST3A3T LSNYHL SNOITHYA L1V 33404 TVWHON N14 NO dvO JO 103443
0

h £ e 1 0 = = 7 H= G-

o
245,

S B gl e P i TS| FEER RES s SIS R THET) FEOT: 590 ) 21
ST i | G T B B 0 A o o

= o TR TR T BT S AR SRR O B RER<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>