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NOTE d=23Smm
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HOT WIRE PROBE CALIBRATION JET TRAVERSE DATA

X-AXIS RADIAL TRAVERSE POSITION NORMALIZED USING NOZZLE RADIUS
Y-AXIS LOCAL JET VELOCITY NORMALIZED USING CENTRAL VELOCITY
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x x . | X + y
+ X
+ l .
x
+ I
x I .
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+
B + HORIZONTAL TRAVERSE
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08 -
LEFT —= RIGHT
TOP — BOTTOM

| | 1 1 | A | 1 L

0-2 0-b 0-6 0-8 1-0 1-2 1-4 1-6 1-8
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ANEMOMETER BRIDGE OUTPUT VOLTAGE

A TYPICAL HOT WIRE ANEMOMETER CALIBRATION

x ANEMOMETER BRIDGE OUTPUT
+ LINEARIZER OUTPUT

1 1 1 1 l 1

10

20 30 60
CALIBRATION JET VELOCITY (m/sec)
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LINEARIZER OUTPUT VOLTAGE
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INITIAL TIME MEANED
Po-Par VALUE

SELECTED PROBE
PRESSURE
DIFFERENTIAL

SAMPLING RATE

ACCEPTED DATA

PRESSURE

PRESSURE

CONDITIONAL SAMPLING OF PRESSURE PROBE DATA

FLUCTUATING PRESSURE TRACES

ACCEPTABLE BAND
(15% OF INITIAL TIME MEAN)

ACCEPTABLE DATA



CONDITIONAL SAMPLING METHOD

START

SAMPLE PRESELECTED DATA PAIR

{ie UPSTREAM PO”pAT AND PROBE AP

REFERENCE SIGNAL

WITHIN BAND ?

INCREMENT COUNTER
EVALUATE RUNNING TOTALS OF

AP AND (AP)=x2

YES

COUNTER <10 7

EVALUATE RUNNING MEAN (AP=3(AP)/n)
VARIENCE (v), |
AND CONFIDENCE INTERVAL (1)

(AP-1) > (AP =(1-t)) .AND. YES
(AP+1) < (AP x(1+1))

YES

COUNTER <MAX?

t=1/AP RECORDED DATA
APt

SELECT NEXT AP
OR NEXT PROBE

NOTE -

POSITION

AT START TOLERANCE ()=21%

FIGURE 3.17



FIVE-HOLE PROBE DATA ANALYSIS

SELECT REQUIRED CALIBRATION DATA SET
ie FOR +VE OR -VE «a

LINEARLY INTERPOLATE TO FIND a, AND Be

EVALUATE ¢ AND X\

EVALUATE o, AND T FROM SPLINE FIT

EVALUATE V| gc Vg V1 AND Vj

EVALUATE ¢ AND x

FIGURE 3.18



- 4
T=?
dy- Iy
i

€0-

o077 1V 4 ANV ¢ 3d0dd 310H-3Ald

FIGURE 3.19



(ri+NA=pp
(r'L+ne=pp (0'(r)g'(L+1)0)p

(L+01+ 14 =32
(L@ =20  (0'(1+1) g (L+])n)3

(1) £=89 ('1)e=89 (0(rNY'(1)]
(r'1)4=00 (('1)¢=00 (0'(Ng'(Ho)D
S3LVNIGY0-0I 113D

11390

A\

_
7

SISATIVNY NV © SISATVNY VIvVvd 3904d 310H-3AlI4

¢ ONV 4

FIGURC 3.20



F2 € 34N9I4

A CONTOUR PLOTTING CELL
CELL CO-ORDINATES

alX(1-1),Yl1-1,J),Z20-1,J))
b{X(1-1), Y(I-1,J+1),Z(1-1,)+1))
c (X (1),Y{l,J+1),Z(1,)+1))
diX(1),Y(l,J)),Z(1,1))

NOTE:
POINTS a,b,c,d,e ARE ON 'Z' DATA SURFACE b
POINTS a',b',c',d",e’,ARE ON PLOT PLANE T~
(ie Z=0) - ! T~

b PLOTTED d
CONTOUR

e (05 X{1=1)+X(1)),0-25x (Y (1-1, 1) +Y (11, J+1)+Y (1, J+1) +Y (1,J)),0:25(Z(1-1,J) +2(1=1,J+1)+ Z{}, J+ 1)+ Z(1, )))})

PLOTTED CONTOUR VALUE

O LINEARLY INTERPOLATED CONTOUR
INTERSECTIONS WITH DATA SURFACE
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THICK LINE PLOTTING ALGORITHM

THICKNESS SET TO GIVE
ONE BLACK LINE ON PLOT

ab
bc
clf)
de
ea

af
NOTE

DRAWING SEQUENCE

d

a=X1,Y1
f=X2,Y2
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A VECTOR SCALING CELL

X(1),Y(J+1) _ @xumxum
@,\/ — VECTOR ORIENTATION
— AN
\
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a

\
N\

X{1-1),Y(J)

X{1+1),Y(J-1)

C \
\ /d\ \ / ~
\\ -
xu-nxu-né? S — -

X(1),Y(J-1) () ADJACENT DATA GRID POINTS

© ) POINT 0F SCALING
OPERATION

a,bc,d VECTOR SCALING CELL SHOWING
PLOTTED VECTOR



SLOT 1 EXPERIMENTAL DATA POINTS

NATURAL INLET BOUNDARY LAYER

X~AX1S TANGENTIAL CO-ORDINATE FROM TRA'LING EDGE DATUM (MM)
Y-AX1S SPANWISE CO-ORDINATE FROM PERSPEX ENDWALL (MM)

+ PROBE DATA { MANUALLY INTERCOLATED DATA + EXTRAPOLATED DATA
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160+
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+
+
+
+
+
+
+
1

0+ + + + + + 4+ 4+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 4+ 4

1204 + + + + 4+ + + 4+ 4+ o+ o+ o+ o+ o+ o+ 4+ 4+ o+
100+ + + + + + 4+ + + + + + + 4+ o+ o+ o+ o+ 4+ 4
H + + + + + + + + + + 4+ 4+ 4+ o+ o+ o+ o+ o+ 4
80 + + + + + 4+ 4+ o+ o+ + 4+ 4+ o+ 2+ o+ o+ o+ 4
+H o+ + + + + + + 4+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+
60 + + + + + 4+ + + + + o+ o+ o+ o+ o+ 4+ o+ o+ 4+ 4
+ + + + + + 4+ + + + o+ o+ 4+ o+ o+
I I i I 1 + + 4+ + + + 4+ 4+ 4+ 4+ o+ o+ 4+ o+ 4
0 +- + + + + + + + + 4+ + + 4+ o+ o+ 4+ o+ o+ o+
+H + + + + 4+ + + 4+ o+ + 4+ o+ 4+ + o+ O+ o+ o+ o+
H + + + + 4+ + 4+ o+ 4+ o+ 4+ + o+ o+ o+ o+ o+ o+ o+
H + 4+ + + 4+ 4+ + o+ 4+ 4+ o+ o+ + o+ o+ 4+ o+ o+ o+
) §h ; § § § § § § § § § § § § § § § § ; -§
0
L e | 1 1 1 1 L L 1 i i 1 J
-120 -'00 -80 60 -40 -20 O 20 40 60 80 100 120 140
4 ABCVE S-HOLE PROBE DATA -

BELOVW 3-hOLE PROBE DATA

ST 41

T30 100 80 -0  -40 -20 0 20 40 60 80 100 120 140

FIGURE 4.1
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SLOT | TOTAL PRESSURE LOSS COEFFICIENT ( (PO!-POLOCAL) / (PO1-P!) ) CONTCURS

NATURAL INLET BOUNDARY _AYER

X~AX1S TANGENTIAL CO-ORDINATE FROM TRATLING EDGE DATUM MM)
Y-A/1S  SPANVISE CO-ORDINATE FROM PERSPEX ENDWALL (MM)

i ! I ] :

1 1

1 1 1
-120 -100 -80 -60 -0

- ABCVE 5-hOLE PPCBE DATA

BE'.OV 3-HOLE PROBE DATA

1 1 L
60 80 100 120 140

[

-120 -100 -80 60 %0

60 80 100 120 140

FIGURE 4.2
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SLOT 1 STREAMVISE SPANWISE ANGLE CONTOURS 'CONTOUR UNITS DECREHS!
NATURAL INLET BCUNDARY LAYER
-AXIS TANGENTI:_L CO-ORDINATE FROM TRATLING EDGE DATUM M)
Y-AX15 3PANVISE CO..0RDINATE FROM PERSPEY ENDVALL (MM)
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FIGURE 4.3
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SLOT 1 YAW ANGLE CONTOURS 'CONTOUR UNIT. 0HGBEED:
NATURAL INLET 80UNDARY _AYED
X~AX15  TANGENTIAL CO.-ORDINATE £00M TDATLING ENCE DATUM M
T-AXIS  SPANVISE CO..ORDINATE FROM DPEDSPEY ENDWALL MM

L0 so . so o404 40

|
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_ 50
|
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|
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|
|
\
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———— e
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|
)
|

H L 1 : : :
-120 -100 -8 60 -40 -20 0 20

- ABOVE 5-HOLE PROBE DATA
BELOW 3-HOLE PROBE DATA
40 50
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- i L
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0 0

40
20

120 -100 -80 -60 -40 -

FIGURE 4.4



SLOT 1 VECTOR PLOT OF SECONDARY VELOCITISS YT (SECY -vT ROC VT (M3, VA LOCY, VA ™, =,
NATURAL INLET BOUNDARY LAYED
X-AXIS TANGENTIAL CO.-CRDINATE SROM TRATLING E0TE DATUM iMM:
1--AX1S  SPANVWISE CO-ORDINATE FROM DERSPEY ENDWALL ‘MM

VECTOR SCALE 20 METRES/SEC —_
H ! i ! H H H i : H H 1 ! 1
220 -
200 | -
130 -
160 -
150 L -
120 -
100 | -
80 | ~
60 | -
4w | v ‘ , -
20 : 4 : T
: | i & & & & : & &
0 :
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120 -100 -80 60 -40 -20 O 20 40 60 B0 100 120 140

FIGURE 4.5
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SLOT 1 STATIC PRESSURE COEFFICIENT ‘ (P1-PLOCAL)/ (PO!-P1) ) CONTOURS

NATURAL INLET BOUNDARY _AYER
X~AX]S TANCENTIAL CO-ORDINATE FQOM TRAYLINC EDGE DATUM 'MM)
Y-AX1S SPANWISE CO-ORDINATE FROM PERSPEX ENDWALL (MM)

i : ] H . . i ' 1 . i

-02 00 0-2 0-2 00 -02 -0-2

)

R /
2«4 kS ﬂ
]

=
< = %

-

e NN —

H ! 1 L '

1 1 H 1 1
uiéO -100 -80 -60 -40 -20 0 20 40 60 80 !OO 120 140

ABOVE 5-HOLE PROBE DATA -
BELOV 3-HOLE PROBE DATA

-0:2 -0:2 . 0:0 -02 -02 00

A=l rizs 1

-!50 -100 -80 .00 -40 -20 0 20 &0 60 80 00 120 140

FIGURE 4.6
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SLOT ! TOTAL VELOCITY MAGNITUDE CONTOURS ‘CONTOUR UNITS METRES, SEC

jA:g?AL INLE™ BOUNDARY LAYER
$-AXIS TANGENTIAL CO-ORDINATE FROM TRATLING EDGE DATUM 'MM)
Y-AXIS SPANWISE CO-ORDINATE =ROM PERSDEX ENDWALL (MM

; : f ! ! ! ! ! ; : :
20 ' 20 ' ‘
———
1 1 1 5 1 1 1 L ! 1 ] 1
-t20 -'00 -S0 --60 -40 -20 0 20 L0 60 80 109 120 140
- ABOVE S-HOLE PROBE DATA -
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1
% j \\ AN \_____/ / / / \\‘\\
[ ' s E S S /_1:‘——@.
110 10
i i L : L : . L

1 1 L A A
-120 -'00 -80 --0 -40 -20 0 20 40 60 80 100 120 140

FIGURE 4.7



SECTION THROUGH AN IDEALIZED PASSAGE VORTEX

INCREASING +ve CROSS FLOW

INCREASING
+ve SPANWISE
FLOW

SPANWISE ‘

INCREASING
-ve SPANWISE
FLOW

INCREASING

-ve CROSS FLOW

TANGENTIAL

CROSS FLOW ANGLE = €{LOCAL) - €(MIDSPAN)
=-ve OVERTURNING ANGLE

FIGURL <.8



6’y 3HN9IA

¥Yi¥0 G3iY0dY4Eix3 +

(Wwi WNLYG 3004 ONIYEL Wod4 JiYN[GHO-GD VIINIONY]

! : : 1 : i !
Yi¥G GILVI0GddiND ATYANYW X YLYG 38GHd +

WWi  TYFONT )5dSd3d WOGs JiYNIGH0-0D 3SIANYGS SIXV-i

SIXY-)

G3.Y7 LUYONNGE L3N IVHNLVA
SINiOd YiYG WININ{d3o/3 ¢ 107S

061 09i 0% 0Zi 00I 06 09 04 114 0 0c- 0%~ 06~
T . ‘ . ¥ ¢ i ) [ ' 1
Yi-0 380dd 3704~ AM0°36
= YiVG 368040 3104-S 3A0&Y N
08i 091 0% 021 00i 08 09 0% 174 0¢-  0y= 09~ 0B~
LB i RS T { 1 1 i M H T T T
X # X + + + + + + 4+ + +
X + + + + + + + + + + +
# + + + + + + + + + + o+
- + + + + + + + + + 4+ o+ o+ :
+ 4+ + + + + + + o+ o+ o+ T+
+ + + + + + + + + + + +
+ + + + + + + + + + + +
- + + + + + + + + + + + + .
+ + + + + + + + + + + +
+ + + + + + F+ + + + + +
+ + + 4+ + 4+ + + + + + +
- + + + + + + + + + + + + s
+ + + 4+ + + + o+ + + o+ o+
+ + + + + + + + + + + +
- + + + + + + F+ + o+ o+ o+ o+ .
+ + + + + + + + + + o+ o+
- + + o+ + + + + + o+ o+ o+ o+ .
+ + + + + + o+ o+ o+ o+ o+ o+
- + o+ o+ o+ + + + o+ o+ o+ o+ o+ .
- + + + + + + + o+ + + + o+ -
- + + + + + + + + + + o+ o+ -
- + + + + + o+ + o+ o+ o+ o+ o+ .
- T+ + + + o+ o+ o+ + o+ o+ o+ =
- + + + + + + + + o+ o+ o+ o+ .

V74

0%

114

0%

09

08

00i

0¢i

oyi

091

081

ooc

0¢e



SLOT 2 TOTAL PRESSURE LOSS COESFICIENT / (PQ!-BQOLOCAL) , 'PO1-D1) ) TONTGURS
NATQRAL INLET BOUNDARY LAYER
X—Aﬂ]S TANCENTIAL CO-ORDINATE FROM TRATLING EDCE DATUM (MM)
Y-AXIS SPANJISE CO-ORDINATE FROM PERSPEY SNDWALL ‘MM

i i ! i } i i 1} i { | |

200 \\// \\/”} —
180 | <§:>

160

220 |

wo |
120 |

100

80 | 041 _

_——~”"’/,—’—~/’/—635\55-—\\\\\“‘—~\\\
60 | /"’~//___///"-——_——-67———__\\\—"“\\__~\\\N- -
w0 L /\0/:\——\ _
T
20 | ,/’__,,f——"’i;;-~——_——-‘\\ -

0
In. In.

. 1 1 1 081 1 1 ; L : 084 ' . '

-390 -60 -40 =20 0 20 40 40 80 100 120 140 160 180
40 ABOVE S-HOLE PROBE DATA -

BELCW 3-HOLE PROBE DATA

20 L+ -
0

- i
, s _ o8 ..
-850 -60 ~-t0 -20 0 20 40 60 80 100 120 140 160 1890

FIGURE 4.10
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ScOT 2 TOTAL VELOCITY MACNITUDE CONTOURS (CONTGUR UNITS METGHS,Sir

NATURAL INLET BOUNDARY _svEo
£-AX]S TANCENTIAL CO..3ROINATE FROM TRATLINC EDCE DATUM ‘4o
Y-AX]S SPANWISE CO-ORDINATE FROM PERSPEX ENDWALL (MM

i ! ¢ i . i i

! 25 20 5 0]

| |

il
Al

—

\

1 H 1 : ! 1 ! : : ;

-80 o0 -40 -20 0 20 40 60 80 100 '20

= AROVE S5-HOLF PROBE DATA
BELOW 3-HOLE PROSE DATA

730 60 -40 -20 O 20 40 60 80  '00 '20

FIGURE 4.14



SLOT 2 VECTOR DLOT OF SECONDARY VELOCITIES (VT USEC) =VT (LOC) -VT M. 7.0 oVA'LCCI VA ™. 5,0
NATURAL INLET BOUNDARY LAYER
X-AX1S TANGENTIAL CO-ORDINATE FROM TRATLING EDGE DATUM (MM}
Y-AX]S SPANVISE CC..ORDINATE FROM PERSPEX ENDWALL (MM
VECTOR SCALE 20 METRES/SEC —_—
1

H i i 1 H } H ! 1 H i I t
220 | _
200 + -
180 | -
160 -
140 |- . -
120 | , . . . -
100 . . : . . . . . ; -
80 = . . ’ - - - . v H / -
- \ ] . - v ]
. f . : ’ - ' i i/
60 - - ' t ' ] ‘ v I -
- . t t 1 . ] ' i
- f [ 1 ' . , s i
. . ' 1 ’ . ' \ H
40 - . \ ' i 1 1 . ' ] ] -
’ . ' \ [ \ v . 1y 1 i
4 . \ \ 1 1 [ . ’ [y i
’ - \ \ 1 Y ] . X . \ ‘
20 - / - . ) \ \ \ . . \ \ -—
7 - -~ [N \ \ N N \ \ \
7/ ’ N N N N ~ ~ ~ \
{ x> 0022200
0
1 M

H M 1 H H H . H . i . : 1L
-80 -60 -40 -20 0 20 40 60 80 100 120 140 160 183

x PASSAGE VORTEX CENTRE
+ SUCTION SIDE LEG VORTEX CENTRE

FIGURE 4.12



SLOT 2 SPANWISE ANGLE (PITCH ANGLE! CONTOURS  (CONTOUR UNITS DEGREES)
NATURAL INLET BOUNDARY LAYER
X-AXIS TANGENTIAL CO-ORDINATE FROM TRATLING EDGE DATUM (MM)
Y-AX]S SPANWISE CO-ORDINATE FROM DERSPEX ENDWALL (MM)

} | i H i | 1

220 |-

: H ! ! ! i ;0
N | -
200
|
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160 0 _

140 | -

120 ' _
100 - ’ _
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60

%0
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-80 -60 -40 -20 0 20 40 60 8c 100 120 140 160 180

FIGURE 4.13



SLOT 2 YAW ANGLE CONTOURS  (CONTOUR UNITS DEGREES)
NATURAL INLET BOUNDARY LAYER
X-AX1S TANGENTIAL CO-ORDINATE FROM TRATLING EDGE SATUM (Mw:
T-AXIS SPANVWISE CO.-ORDINATE FOOM PERSPEX ENDWALL /MM
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40 + ABOVE 5-HOLE PROBE DATA
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20
0

L] L 1 ) . r . .
-80 -60 -840 -20 0 20 40 60 80 100 20 '40 '60 180

FIGURE 4.14
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SLOT 2 STATIC PRESSURE COEFFICIENT ' P1_PLGCAL) / (PO'-E1) ) CONTOURS

NATURAL INLET BOUNDARY _A“ER
X-AX1S

TANCENTIAL CO-ORDINATE “RCM TRA'LINCG EDGE DATUM (MM}

Y-AX1S SPANWISE CO-ORDINATE FROM PERSPEX ENDWALL (MM
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12

L]

L4

S~ T~

—
=
- 2
n
L]

e

~05

‘______.—-——-—-—*——,\-
=

I
i

I

i // i
.\‘:: %7 J y /

- 1-1% _
u 1 \ _
114
i S R
1 A 1 i 1 1 1 . L L
-80 -60 40 -20 0 20 40 60 80 100 120 140 160 180
g ABOVE S-HOLE PROBE DATA -
SELOV  3-HOLE PROBE OATA
i RSN LR -
v, B
07* * f{ A A ‘J( r;> ,¢;§\
R RERNN.E =
: 1 ] : : : : H : : ) L : 1
80 --0 -40 20 O 20 &0 60 80 100 120 140 '60 180
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SLOT 3 EAPERIMENTAL DATA POINTS

NATURAL INLET BOUNDARY _AYER
£~AX1S  TANGENTIAL "O-ORDINATE FROM TRATLING EDGE DATUM IMM)
Y--AXIS  SPANVISE CO-ORDINATE FROM PERSPEX ENDWALL (MM)

« PROBE DATA X MANUALLY INTERPOLATED DATA o+ FXTRAOQLATED GATA
| i i ! i 1 ) i 1 i | 1 i
- + o+ 4+ 4+ o+ 4+ 4+ L+ x -
- S T T T S St -
~ + 4+ 4+ 0+ + o+ L4+ xx -
- + 0+ 4+ 4+ + b+ 4o -
- + 4+ 4+ 4+ o+ 4+ -
- + 04+ 4+ + 4+ a s -
+ o4+ 4+ 4+ 4+ o+ g
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FIGURE 4.16



SLOT 3 TOTAL PRESSURE 0SS COEFSICIENT ! (PO'-POLOCAL). 'PO!-P!) ) CGNTOURS

NATURAL INLET BOUNDARY _AYER
X-AXIS TANCENT!AL CO-ORDINATE FRCM TRATLING EDCE DATUM (MM}
Y--AXIS SPANWISE CO-ORDINATE FROM PERSPEX ENDWALL (MM

i ] : i ! : i
220 + -
200 L P ( -
180 |- () _
0-0
160 | -
140 |- _
120 | _
100 -
80 | _
60 | }
40 - -
20 | -
0
1 1 1 1 . ] 1 L 1
-60 -0 -20 0 20 40 60 80 100 120 '40 60 180 200
40 ABOVE S-HOLE PROBE DATA -
BELOW 3..HOLE PROBE DATA
0 03
20 - - 0 .S _‘\\ -
e
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l N : '0.8 ] + . IO'B L
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FIGURE 4.17
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SLOT 3 TOTAL VELOCITY MAGNITUDE CONTGURS  ‘CONTOUR UNITS METRES, SEC!
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X-AXIS TANGENTIAL CO-OPDINATE ~Q0M TRATLING EDCE DATUM (MM
7~AX1S SPANWISE CO--CROINATE 5R0M DERSDEY ENDWALL ‘MM
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FIGURE 4.18
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SLOT 3 SPANWISE ANGLE (PITCH ANGLE) CONTOURS (CONTOUR UNITS DEGREES:
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SLOT 4 FAPERTMENTAL DATA PQINTS
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SLOT & TOTAL VELOCITY MACNITUDE CONTOURS CONTOUR UNITS METRES, SEC
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SLOT 4 VECTOR PLOT OF SECONDARY VELOCITIES (VT (SEC) =VT (LOC) ~VT M. S, «VA "LCCI /VA M. 5.0 )
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SLOT 4 SPANWISE ANGLE (PITCH ANGLE! CONTOURS 'CONTOUR UNIT3 CEGREES
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SLOT & YA ANGLE CONTOURS (CONTOUR UNITS DEGREES!
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SLOT 5 EXPERIMENTAL DATA POINTS
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SLOT 5 VECTCR PLOT OF SECONCARY VELOCITIES T (SEC) =VT (LOCY VT M. 5." o VA LT /YA ™. S
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SLOT 5 SPANVISE ANGLE (PITCH ANGLE) CONTOURS  (CONTOUR UNITS DECREES
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SLOT 6 TOTAL PRESSURE L0SS COEFFICIENT | (PO!-POLOCAL) / (PO'-P1} ) CONTOURS

QATU?AL INLET BOUNDARY LAYER
X-AXIS  TANGENTIAL O-ORDINATE FROM TRATLING EDGE DATUM (MM)
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SLOT 6 TOTAL VELOCITY MAGNITUDE CONTOURS (CONTOUR UNITS METRES,/SEC)

NATURAL INLET BOUNDARY LAYER
A-AX1S  TANGENTIAL CO-ORDINATE FROM TRAILING EDGE DATUM (MM)
Y-AX]S SPANVISE CO-ORDINATE FROM PERSPEX ENDWALL (MM)
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SLOT é VECTOR PLOT OF SECONDARY VELOCITIES (VT IZEC) VT L0 VT M3 aVA L0 VA M S
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SLOT 6 SPANWISE ANGLE (PITCH ANGLE) CONTOURS (CONTGUR UNITS DEGREES)
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-+ + + + + 4+ o+ o+ o+ o+
- + + + + 4+ + o+ O+ o+ o+ o+ 4+
A e A s s s L4+ 4+ o+ 4+ o+ 4+ 4
—+ + 4+ 4+ + o+ o+ 4+ 4+ o+ o+ o+ o+ o+ o+ 4
+ 4+ + 4+ 4+ + 4+ 4+ o+ 4+ 4+ 44+ 4+ o+ g
A 4+ 4+ 4+ + 4+ 0+ 4+ o+ + + + 4+ o+ o+ 4+ o+ 4
1 i 1 1 1 ' ] ' i : : ] 1 1
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