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ABSTRACT

The curves presented in this volume of the final report are to be used to
obtain aerodynamic influence coefficient matrices for slender two-dimensional air-
foils in hypersonic inviscid flow. Influence coefficients are presented for ten air-
foil shapes as a function of thickness ratio, Mach number and geometric angle of
attack. Part I, Volume 1 of the final report illustrates the use of these coefficients
in determining influence coefficient matrices. The use of these matrices in nonlinear

static aeroelastic analyses is presented in Part II of this report.

This Technical Documentary Report has been reviewed and is approved.
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The aerodynamic influence coefficients; ﬁni, n=290,1, 2, 3, are presented
in standard format. Two types of format are used, namely; (a) ordinate &ni’
abscissa K and parameter a (0); (b) ordinate ﬁni, abscissa a {0) and parameter K.
Note that units of a (0) are degrees for the flat plate coefficients, whereas units of

@ (0) are reduced radians for all other airfoils.

The notation used in the presentation of the figures in this report is de-

fined below. An index of the graphs is given in Table 1.

Z
— X,
—X, t
i 4 max.
Y7777 770
-~ ¢ ————**
X Section A-A
£ = %’ nondimensional streamwise coordinate
- *1 =%
G fito

a (0)= _q{__(_()_)’ angle of attack at leading edge

t
max . . .
T = — thickness ratio

My » free stream Mach number

K =Mmr
- Y Yy _—
% =y Wyt T G T 2y 93 T U5 T

Manuscript released by the authors January 1964 for publication as an RTD Technical
Documentary Report



TABLE I

INDEX OF AERODYNAMIC INFLUENCE COEFFICIENT GRAPHS

Shape Figures Pages
Flat Plate
0< € [ S 1.00 1-4 4-7
Half Diamond
0< Ei < 0.50 5-9 8-12
0.5 £ Ei < 1.00 10-14 13-17
Double Wedge
0 < £i £1.00 15-18 18-21
Diamond
0 < fi < 0.50 19-22 22-25
0.5 < Ei < 1,00 23-26 26-29
Single Parabolic
3 =0 27-30 30-33
€ =0.20 31-34 34-37
£ ;= 0.40 35-38 38-41
13 ; = 0.60 39-42 42-45
13 ; = 0.80 and 1.00 43-46 46-49
Double Parabolic, B.T.E,
£ (=0 (See Figure 19-22) 22-25
Ei = 0.20 47-50 50-53
€i = 0.40 51-54 54-57
€i = 0.60 55-58 58-61
3 | = 0.80 59-62 62-65
€i = 1.00 63-66 66-69
Single Wedge
0 ¢ ;S 1.00 67-70 70-73




TABLE I (Cont)

(=

Shape Figures Pages
Single Parabolic, B.T.E.
Ei =0 (See Figures 5-9) 8-12
Ei = 0.20 71-74 74-77
£i = 0.40 75-78 78-81
£i = 0.60 79-82 82-85
Ei = 0,80 83-86 86-89
€. =100 86, 87-89 89, 90-92
Single Wedge-Plate
€, = 0.25, 0.50, 0.5
< § S 0.25 90-93 93-96
< &, <050 (See Figures 5-9) 8-12
< €i < 0.75 94-97 97-100
025 < &, < 1.00 98a-101 101-104
0.50 < €i < 1.00 98b-101 101-104
0.75 < 5i £ 1.00 98c-101 101-104
Modified Double Wedge
€ = 0.20, 0.30, 0.40
< Ei < 0.20 102-105 105-108
.20 < Ei < 0.80 106-108 109-111
.80 < £i < 1.00 109-111 112-114
< gis 0.30 112-115 115-118
0.30 < Ei < 0.70 116-118 119-121
0.70 < fi < 1.00 119-121 122-124
< & < 040 122-125 125-128
0.40 < Ei < 0.60 126-128 129-131
0.60 £ £. £1.00 129-131 132-134




»a

i
1
11 11

RN ANE]

RER

it

L

i |
|
1

11

i

i

Figure 1. Flat Plate, 0 < Ei £ 1.00 for - a (0) Use - 4,



1 1 It 1 H P 3 113 1 FI Y } L4 ) W) INENRERE g} L
1 T T = A T LT O e ey
a ] T 43 T T HE L S T i I 7 t
= | I n T = -
.
- 54
H -
¥
R
- e
i W |
- |
T fomird 8
T ¥ S ik + o . H
1 T P AP H . |
4 T 4
H 1 | 1
T ‘ ' |
P - o
+ i
=t - -
T T
R
1 1
T T
3
> - o
: BRH
T
T -
T
r
T
T
+
T
I
14
+ T ,wﬂd-
3 T I ;
1 H
bl 1
H
i 1
14 41
t
1 T
; . by
I
1 Hlm rmy
1 ] &
i o W mr Hi
. -+ - o
; am -
+ + - & -
T -
T an i
I 11
: 1
byt
e
i
x T
El + i+ 04
" a
: T
T "
H u
T
T
: . T
M 1 4 . H
+ + -
It T
Ti !
: T
I i 1
H
L -
+ 1 ri
H 3 T T H I
]| 1 T4 H T b - H H
13 } 8 il E i 1T + 1N B ES] H il W W
i 1 L | 1 —_— 1 Hl B W 11 13

i

Figure 2. Flat Plate, 0< Ei < 1.00 for - @ (0) Use + q,

&



i
L1l
11
a
L]
HHH
sy
H-H-14
Smwa
:
sams
i
saa
-HH
-
s
s
8
L I
-0
I
-
1 - ]
= =
= i BanENu 1
e H
-
1
AW A RN

Figure 3. Flat Plate, 0< § (< 1.00 for ~a (0) Use - q

6

4,

1



T T T ” ¥ ) ToL ™ ni T ) T T T T ™ " T
T ﬁ H M. w =T o F I 7 t e R i ; bas e
HEHIM T i S o E 8 i) ey F
: I 1 T H t : T T
i t ~ ' ,W - it “ i JaspEnae
T H T T T b t * T
H - H ‘ I . I 338 e S asiann
- : I B
- . 7 1 i " !
anea 1 : - i . =4 -
I F ; i R
T S mame e 2
A Rk - H
£ T T Y I i
=] T + i
ey A el
M il T T H P 4
bt + T +
T
+ 1t
T i I 1
T I NN 1 .
- -1 + b g + ! 4 A
T h Y 1 1 - b T
N I + T -
+ b + + T
1 » : : i ] i :
i gl ¥ ; - T " Fir
LTI T - +
—+ -F + ¢
Lisd L s
- 1 f H + )
I i 1
"1 . 400 W 1 ' : 1
NG . T
[y & i "o " T
TG ; rop :
fit + - s -+ —
* - T
H T + Il .
L 1 T *
T ]
: pasuse
+ | = -y I L t -
i ] ; el g L us
h - ! M i :
T " b + T L
I r H ! $obept - +
Ew 1 it 4 i
brrni +
- " iy ! TINCT =T ; 1 -
T T L . . I
LAy pRER ; - o : gt
- i h Y 1
_ it
+ + I S & + . i T -l
N i " ) ¥ I i L i
T ! H ! 1 1 4
I + T L e
7 H ; X ; i By
H 1 H T !
1 T > My +
- ..7 E
— ; hal
+ T t ,
7 : i -
T . Y T ,
1 E
Ny
T ¥ bl + -
T
L1 1 . 4 "
17 : + " "
; H t "
t 1 .Y
+ ¥ 1
T +
!
=+ I 1] H 1]
L L +
'3 - T
$ T I .
T T H I v
t + T i
¥ T +
1 11
. L 1
‘ }im ot ny
I -
1 i
b+ L v+ r
Y o 1 ! 3
1y} b T + T } o
1 T 1 T T 11
- Ha § i N 1 H HE: I L . ) E
Ieas - i 4 . firak ] T e 1 . i i ik i

i

1.00 for - @ (0} Use + a3

<

1

Figure 4. Flat Plate, 0< § |



50 ‘puowrei(] J[8H °¢ 2andrg

e TITITT
i i 33 PR i
H e
HHEE TS H t T ¥
FHH H + H+ ¥ 4 ¥ -
e ‘e 87 . t T
i T 1
mEErE aaas 1
- aesiiz ' L
183 LE W 7 ! T
- t
sEeer ¥ 3 r :
H ¥ T it * i H
H
can '] - 1 H a s H
. famaring .
- b = _ -
B : : S $ : : oo
T I 1
+ ¥ H ’
T =
s $
H :
b = a8 s s ay
ras T F 9 ’ g i R § 11
-m r " t # v i i
I H o +
£n pam s 4 - asEvd 1 1T -
HH 4 H
| I ' ¥ it i FHITHT i ]
1 i i 154001 H .
H : Oyt -~
¥ T
+ t
ate 1 H
H it . a1 T 4
H 1
3 2
o) 2 3t
3
H .
el £ o'al -
H 4
3
H H
: = 3 1 1
e Hy : 13 o H i
- et
L am ¥
=+ 114 H t
4 T  Funan T
+ +H 1
et : . [+ -
s t 22
i
-3l
el |
9h
H
s = .
i 3 : * o9z -
H - = I T $ T
+F
=
i e +
e
—
+
B
o0& -
1
=
T
¥
t
.
+
H - = T
- - v
- EA
et Y el s
H z P
T H .
. ¥ ~ Tt [a )= 1]
> t H
3 ! vy
+ 1 T
: n :
Y % T >
T T 1 T 1T T
{ T T t + H T T
1 1 t T T
T T : . s + t




1
08'0-5> ~ 3 50 ‘puowrelq JivH ‘9 eandig
T
3

FHE HEEIEHE I S B H E i 3
& $ i mm i
HEHE R H
¥ i HH FHHHET i {
imi iifpissaiissssses: 1 Q'0ol-
53 ..m",nn". 1 i1 i q
i L R # i HiEEE
¥ Hr e 4 b T
: phE FHEHE sRHESIIiIInasiny + R P e FrrtrH oog-
H : L ama e * +t u
s & i G i HH
W m R T ettt
HpH i3 i i ] 4
LI i H $ : S s H . B ooc -
i i 3 : ] i
= I ThE 3r w& t m i
HH i it 13 : OO -
= st : - 2 iEin i
e f i
: e : sias oog-
i i i e
m”w “mu 1 Wmn_”
HEHE if

HH
H
mann

H
3

: 0'0L-

18
18

rames
anan

i
ﬁ
s

w




350 ‘puowelq JieH L 91n8ig

1T e - -  amu
: I R 3 il PR s iiiEEsiassaiaia il
H == 1 ¥ H ¥ H H
F T Y T : 3 : H
mis AR nuan i a anaen T = I ¥t
- - =1 4 4
i . H ™ . . H monEw
ettt H + - 24 ¥ =
 amnean - 1T T "y THEETT ' . s a1
st i A nnzamails H e ] Tt ¥ Ir T H H
T M T - 1T . I H
T HT } X i THH THT M
FeH + o i R H ¥
T - I ) S F amn v ISR ASCANEY U] 1 T ITEL i ) 3 - o
. " el T ‘. H .
= i i > voas s il :
HT an v T ;s H ' E
H FrH Liass tH ¥ ¥
“l- e a1 y us « + -
. H 1T M u
} T HHT aaTaitsotes T
+
i . e e oS -~
T e " ru T
it 53 3
H i : H]
H e H o . $ 5 .
s
T
Il - L 1T +
-a L
- - et -
= . el 1l 1 T 1
- " T 3t
) X 1T . " Ll
T nia, =
: . -
: : : 00l -
;s } 3
f Hf
B ¥ ¥ 1
3t H "u H
i et HEHE
H ' v T .+ A Tt nm
I - - —
» - - ar e T -9 A Ll
HH o T
X L e ks B4 "
sooiat : Siliiniiai R ssaniiani: NI
T XY » e =a ' ny "
T v wma iax 11T
: H : Ht ¥
i H
H
it : SIifiiiseiiies L = H .N.T
H] H i3 H
bz 3 o I P : s 1
B 3 H -
# : : 4 B 33 ¥
FEEET rams + 3
L il TEELL 3 -
: B Bt iaret H
i HH i 5 3 H H H .
: 2 : : H oo -
3 - Fuamas T e 18 B » ey *EEAR 11 - 1
i :
i Ht s
HEH e
+ H ¥ H
" u v o 4 4+ 3 HH
et . e 3 BH .“,.ﬁ
- TECLT 1 T - "ay
¥ t
f i T ¥
» = ! 23 -
} $ : i)
;
s FH H H H e OGS -
km g R b -
=t $ ¥
T ¥
aaans H HH
; H
H I :
R
pw I
B et s
! H 5t L w :
HIE i T
wu - i o -+ H Pt
B : s 122 ‘OE -
H " H H 1 00
1 = - LT
¥
1 +
¥
ne 5
H ]
B
H i
Sioass : : O'¢E-~
1
F :
1

10



1

11

Figure 8. Half Diamond, 0< § . < 0.50

- r T T ? T 7T ; - Jannmavsespe vas -1
B It i H ] EsTimat i BT ; I e e e
} Tt el [ ryea v I . TR } - TIT
e . 5 : | : i e
- .- 'y I o
i t il rhrhrer—y THr 4 e
e oo B H ;: : Fredy cae T
3 - - 11 . v 1 T 3 e
! i 2 SS3 63 g T i THT L : :
b - T H e
iy " oy I L I 3. 1
g ] T re = T t
> + . 7 : : ;
i t : AT T T : LT ;
1 11 o T Y I el
It 1 s 3 oy
T T T ] -+ T
:
t =+
T T < + -+
Lt § I T +
L 1 " 13 " Py P I
; T T ] : m t ;
: I }
o ! :
__ 1 4
T 333 ]
I . T s
t hw
t =i H
A N S : ! - Ed s et :
a8 H T tr T g
ortE ~Hie
t 1 = == s
T o T B
I :
- i
: 1
T
- . L
- T -
; ;
3 : i
-d T 1 ) b s
1 : ;
" i} ¥
e o
T 4 1 1 i T
it i s ;
: HH M :
I L § I T o I s
4 t i 32t ans
; 1
i | : b 2
{ agae
- 1 i | E 1Y 9 in =
=z . ¥ } :
; T
+ T
T : : it
£ E
H :
T I 1 H ns
e
252
rasus dn = 4 n
EL - b (4
H 3 i
& 1aa - 1
T ki
e
H v ey T
K sty sl s
e * SuTh o) dann :
i
1
" V| -
4 -+
¥ e 14
iy 3
et ande s SORE
= =oass warl
¥
: HH i
x L L : 3
~ T 1 vl i ¥
it > f T
a I 33 iast ¥
I b
H K I
H
b ¢
T
H z
5 rrrH
s i
" 2 o ' -
$ '
:: t A
H
sEarenaie b
anaziesa: e -
1 b
| :
¥
f T
i I 4
' ue T T -Fn!?
- s} - -ma - - — -
: H a=sis ses=aiizaz '
t H e I
21 L apans
e o
; HT
.
}
T
>
: T
t ¥
T t ¢ H H
- iy
4 T T L) T ¥ i 1 - 1 +
4 T 1 T I re
m s T z
HE H izsian: Tt i ; e o ous T v e ;
1L L il "y - T T L 1 — + 1 i g - L8 T i
B ; =t : as IanTannD: = et taa s 1 e anason: T : T
B =2 . H H Laas ey v ST o L ;o




TITLLE

apnE

1351
EEaa

bttt
anER

.

2

44

ot

J1

1T
T

Ll
11

1
o

1L

—H

Enma
el

ittt

1

Figure 9. Half Diamond, 0 £ § . < 0.50

12



050 <€ < 1.00

13

Figure 1¢. Half Diamond,

- T T i3 T maums
TR T T N n It T T
1 T b adal r
1
T TEas 4
T I t
§ T
¥ T T
£ 4 4 z s
T T
- l s e = T 3
fr e i L +
L + T T — rs
T + + {
+ T r T
: aw T
1
t :
> I T
r
T
. T T
T 1
T 1 i T -
T 1
T 1 LT >3
a t i
+ 4 s R > +
T
L :
T
T
T +
e
. 1
T T Y
s o n T
1
1
: T . 1
¥ ¥ . s
Al +t r
1 o 19 ]
t
s
{ by b
X I 1
ik
L o T
T 1
t be
: 3
s H
=1 £
38 2
R
= auv It
. 1
'
T T
1 T
*
T
e
-
=
& X
x -
¥ -
H =4 n
2 EERY IRE 4s AwaETama¥E
P AT
R
anE 11 +
T msaa wme
T
o=
t g Fer T
- }
tas
o
I {
T
i 1 T
I +
+ 3t
T +
T rvEa Ra Rk 5 T
= ¥ e
- il by - el
¥ T T AR AR T THtE T
s Tt i+ i Tt T t +
1 3 T * : ¥
N
T t t
t T
5 :
T
[ 3
¥ et} T ¥ t
.-— ¥ yu-
+ k| i
53 : 3% : i
T T T T 11t
venys * + ve £}
t 3 T 1
1 2 3 re o as 1
rs : T T S
3 T T :
1 r t ra
v I
T T - : T i o *
T T T b ha ; T T pmnnE pxe _
T ¥ * T 1 : I =t . 5 T itk iy
: 1 t T _ t T il A inend 92 oy A} FaL tmbadnal 1
} ! . , et 111 , o + : ¥ !




e lo

|

ik
+
I

) )
- |
1 v}

-

T
T

. .

4 i

]
et
-

e
5 1
1
TRy
v |
3
4
X

o

: ¥l

It

. B

Figure 11. Half Diamond, 0,50

14

¢, <

1,00




j .
]
uw
[444
RNEP
113
h |
H 1
mm
naw
h
1
| |
T M
+ o
suse .
»
4
t
- T
= i It
bt - 11F T
H = 1]
ERNm ]
LEsm
raaw
HH
H-+-H
ILt H
1 " -
¥ ans
HHHH H
4+ H Ful 1 T -1-+41
i HH g
= T
1 = e )
1 \ ¢
1 =s nama
FH I
T
sEaaits
it
T
hE

Figure 12. Half Diamond, 0.50 < & . $1.00

15



T v
T
T
T
HH
aeaay
]
T
T
T
23! ]
L
1
= 18 uma
H
HH
H
: =
1 == "
= T
. 7
H T
HH Iy +
. H+ -4 I
H -..m HH 1
H 4
& . ! >
e H s
$
¥
agen
T ¥
¥ 12 5y
t
t
og s v T
t 1 T
L - ns =3
b T
+ : T
ot il i
T T + TH 1 r
T 1 14 T ke T 1 T n 3
+ " nan AN " 2

< 1.00

§

<

Half Diamond, 0.50

Figure 13.

16



a o)

1Ll
¥
it
EE»-
. -
:
HH H
:h-
FH
1
1
;
:
1
|-
_‘i-
b4
3 :
HH
i3
i
® 1l
[ nx .
i
1+ - EH 1{
4 H + 11 ::n
- - A AN L
1
LIt " 4 amp
4 :i-:
" a2 ¥ o =
L1 11T " -
T i
LALLELELT T LET ] VA EmEEEZEREd DY n
:

0.5

1.0 L6 2,0 2.5
K

Figure 14. Half Diamond, 0.50 € & , $1.00

17

3.0



-1 . i | 11 it 1
T T 1 | T 11 T
Tr pa. | | IS Tt T "
Il T ;. T
(11
» - -
- - -
+4 bt -4
< E ]
¥
irn 1
X
LK
mun
F
T ’
T 3
|
T
1 H i
- - - *
Lo X L
T » -
T
1
r
4
1 {onti H ﬂ
ot
¥ H »
1 8
-
m—— ua
X
T Y
ua
1] “
: | bl
= : &
“ L}
-
T N-HRETH
H H N
- ot 'I
T . IT
1 | T
T
hd
¥
ki ma 1 0 T
L} . 18 03 e
bl e N ) h M1

1

Figure 15. Double Wedge, 0< € . <1.00
18



T
HH :
.
e
a=
-4 14
]
=
-
i
1
1
ke
it
u
nake
=4
HH
it
=
:
any
N
= =
T
1 4
-
-
= =
R
1
H .
3 H
saa
jiits
]
e
Pt
u
g el
'
3
¥ .
F
1 wuu
T
HH
H H b
jutetubor
I
1
T
L

Figure 16. Double Wedge, 0 < € . < 1.00

19



1
s
it
I
Tis
1 @ Hevd
. : SR = o 5. IeREEE
+ T x W o P £
o oy L4 N
I + -+ i1 i
1L
o
sagy rmam
h | e
- I + 3=t T
T i
Y L u
t -
it fan s 4
[ 7 t
1 Tk
1 1
t ™ =
T
' T
I |
T
T
L
T
L.
T+ tH
1 -1
1
v 1 ¥
"
T
1 T
4 A [ = =
T 1 : 2 L ==
1 by < s
: T
: .
.p T 1 i
= T
: 1 b
L ! e
T .
+ I
1 : ;
1 1 I : tH
& I o T i I il frey
T i T 1 2435 < 1 T TITL T
: 414 r i u v nuy i o it pus s

1

Figure 17, Double Wedge, 0< § . < 1.00
20



YR
4
[
*
4
-4
-
i 13
b4
=
T ) ™ T
I 1
- "t T
- L1 = -
H
--1 - H
+
1
-
H n
T
x 1
s
yup
- IWE ] Y
. 13 E
ane
M ]
IT

Figure 18. Double Wedge, 0< § . < 1.00

21




T
b3
= T -

1

Figure 19. Diamond, 0 < § . <0.50
22

e : jisitasesr .o
2w . i tH T T — T
¥ ¢ o HH T gikaa.
HEL " 1
it voi + . : if = i : 2
? I ynen s T T
T H ' o X ey o) v [ & T T
¥ F 13 ) T 1. T T t
r o
T Tt . T
{4 -+ +- . 1
H b [ty M ¥ { + +
* T T 1. + .F‘ S1aASE x9% 4 t
- i & s ni v g +
Tt 1
3 | 1 1T
2 1t 1 t 1 . 4 T
T ¥ :
- ¥ : ¥
L o L H
#
] u; f i
H 3 H
-t } H T ; oy
» i ¥ 1] =
» pmmaramaw
+ t
-
]
3 v
H
z =
T
- b3t A
T + tH T T
I o
bt
| : jES
i 1 >
o :
» T : re aawpy
T . : +
13T L 1 1 .
 anas s ¥ ]
3R s ameaa T e . ;
T 7 ¥ panes g
ua Tt 12 fua £ g3
T T
a
a T s L
1 o e :
Tt
3 0s 1 T
~ -
T
viiT 1
3 samay pi T
oH o
- s - -
~ {45 aad T
= T + 1 T T
i 1 X
-+t saant 2 o >
T T ; T
T 1 + T 1 i +
v T X 1 It T o s Fmas T
- ) - +
T T v 1 T
+ I T iy : 4 o : Ten r -
] - ! ruT ShaEh Thea =
T $ 5o + T = i T T T e Y
e I 1 an) ~t A =Y e T = A T v
T T + T T Y H ety T 3 t et T
H T - T T 1 et 1 7 ree ity -+ T > gt + T 7 3
t : s feas : T % 3 o u ot e u I 1




bt

1]
et

X
K

1 1 »

1m

23



iy J jauE BE
T (NS A1
T
1
L
1
i
[
i i
s
prefesindent
"
44
.
M1
] !
HH
1 H pENE
pau e > g0 Y ] 1 LT
Nme
H- ¥ p
- ¥ - HH
& . 4 iy EaRake I ]
[
L - 3
L 1 T s
1t
- 11 T
I [} p Ay
HH =5 ay N : s
£28 + PH 1]
3 1 EL-ANREEE
117 I
NS SARyr sdkn ;
T E
L 1T
] TTH] B
7 i
[T L1
-\-: + 1. 1} .
Tert
1 1 al -
¥ 1T p B it
] I } T o T
1] IL
L. } » r
Aum F1] 1
»-i . Eas
1
s
11 [
11
il

Figure 21, Diamond, 05 & . £ 0.50

24



T

EuEE
amn
»
[
[
3 =
I ]
=
ima L
piass : = 1 : H+
= B | o
I i TN
e (-4 |
1 a uEus
11 1 a F1H
e H
=
- -
-
: g H
: 4
# 1 1]
= T
1 BT =t
It 3
4 =
ettt
4 H g
| N8 RN
-1 1 '+
”
- L4+ & = ne
FHH - L4
13
. 1
H aEEREak 1 H
e Il I
i =2 [
-
1 l -
R% H
nm Il
TIEl
T
L3l

Figure 22. Diamond, 0 £ § 4 S 0.50

25




T T Yy T T Y TTITITTT, YT . * . T T yme vmr T
3 1 H T 1 tH T 3 i Lkt anans sa 1 T H H i T
1 $ Tt 1F 1 t T T a3 - ' + T Ed s sawas HER T
T T 1 Tret T 2 F * virgy pum i $ T
T t > ; ve : 1 T +
. T am t T ¢ t
T 1 ¥ t T
H 4 T ¥ it ) : I
I T T 1ot T } T =
+ hrt s ¥ . —n
T I T
shedfertes t + T H
i t t T 1k % T it
¥ : %
1
- e T
T s T *
t
+ I
T .
T T ¥ t T *
1 t 1
*
¥ * o
} RN R T -
3 Anewn. 1gvns HH mamn
n + T ana
~ 3 4 4 »
3 - a=s =t
+ e t *
a amy & 2 ¥ r - 11 5 ageay
¥ T T ¥ .3
i an | 1 T 1 11
¥ -
. T
' t
T 1 1
"ol '3 I on
e - » -t - s
ume T T
T + H }
' ¥
THivt T T =aas T
it ywa s a s t
T T+ 1 T : =
1 I i T r
¥ + 1 't T
- o "
- oot » +
T i I W - t ’
[ T : v ] '
+H
T + -
t imas 3 . z
¥ o r |
7 : i
3 z Fees] :
re B W + b4
: m r
T T
T
] 1 H 4 I
> iy pregevied
T - 4 - Y - T ang
t 1 1y T 1 2ais ¥
. % a H
" I 1] oy
2 1 T T 1 T Enr}n =
T . T n
T T o + T T 13
T " P v Y ‘i - v i +
1 T T a - 1 H it
T T ! i ; is2el; 2! "
+ e Al gy m - =t — ' ?
Y Fo d . T i 1
it r : 1 I T t T
1 i T —fit 1 1 . }
T
4 s T T ' 1 3 1
b Y Tidk _!M 3 : I 1 by "y,
+ r 1
T 1 I 1 ¥ 1 t I 4 b i
1 1 = X L8 paam s et P T
tho T 1 o 1 4 T
- T 1 b [t 1 e 84 t 1
1 T i 8 3 £ t
+ Jar anas S ol ¥ rtady I 7 v
‘ T T * 3 Y T t
t T I + : v
3 1 - 3 as it : He hit ]
k T
1 + 5 baals et Sha 1
1 = s ¥ > s Lt T Y y 2 b4 ‘ . : :
L r -4
It r: ivwen o} v i "t T o] T
T T rh T e i T 4+ T H I
1 * I T T 1 ‘i 3 T t L £ i 1
T . b1 g arey e T = ey T
T3 T presk
1 1 i I iz ﬂ” b i i 1
T LS T L )
o e i 7 1 3 1 1 1 t G
- 1 - ot 1 ny s T t 1 Lo
T oy kR o
t ¥ : Y r T 3
1 - . ) 4 1 g i
1 1 it 1 T +
T . 2 5 Amay t : - = T +
: T : ¥ 1 S S EIR T, m 3 + - T —F 1 L
] s ot , :
e + T t P — ha id, T 1 - rm B4 T T T 1
L I 1 e - L re Tt 1 4 I
. 4 et ' pa i
1 t TH ) 1
o * 1 t i = T 3 T 1 T
1 T r
1 ’ "3 1 vy H b o~ L T
e SELRYY! ¥ T
: : T 1 > o] ¥ My HE
! aghas R IR L Y it T - §
= -~ vt 1 -, P ww
Z ‘ 1 e RSB LR ws § s
T Ty T T RS s -3 it - ey
t T T ey WO RE 14 Gitus SSESLIsIR T 1
+ k nd | - ey 1 -
+ e » b e b d :
e T ¥ LT I ™ pet S WAL barpe o wids e T
n : Tt .
+ * + by
+ =L : Yot - frioect
I by il st b
T 1 = 1 I Pt
: ¥ T T : + t T :
[ Fee fuwey ?
H 1 T 137 T Y p i
Frwy 1< $ iTeas oht;
- Tt
1T TTIT J
37, 53 TG
s i Y
+ - T
J il pibs
) ? [
s I B .t
el prrb it T
'
iy :
tee T -
4 ARSI} anas ot
iasel swany 1
et >

< 1.00

1

< ¢

Diamond 0.50 <
26

Figure 23.



.ﬁ;.—..
31
3T
e
I
+
}
i o) -
+ b
= ;
. z
> :
t
t
:
e b
HH
T
< =i
+ .
T
’; } > 2 i H juzdi e xS
T * brl - wngus ram
! T il |
: ¥ inn (ephe ;
Y v + T - It R L
T i : :
smeniiean: ¥ e : o
T v InlE: e
} : Fife 1 : : -1 vy, -
i L agn , -
- ¥ 14 o 4 - Feny
i 3 i3 T i T
4 1 l : iy H -n finan'ias) iy
; sxsain T ot u”m : v i3
. He : = =+
f T HE t 24 1 15eesen -
{ i ted s : T H
: 53 M e A AT ris £
- - i -
; . sxazs nn vy b > = 5 St
T H T :
: sssaldsin T ! f Fn FH A P
; i
H
3 2 hun
T : 13 5 -1
1 1 H H i
s - + 3+
T ;2 i s ooyt
; ; . ; i T
! ] H ]
I —+H Fr o ' +
: : i i T T
T
- Tl b ’e
i ] P v s e 1 T
: 22 2 odn !
s rett4 r 3
HE i) e oF T
1
H 5 ¥
nmena t ¥ T
{385
: , k T T
t : F
i : v .
i f
T T, T
T ¥ 1 p 1
H ¥ ¥ rrH 1 ¥ '
1 ’u e
y :
TH= T .
HbH t : ;
o : T
v s +
I ! s -
——
F
; : ;i
: -y T o
: T I :
: e prigtssasiiy H H = 3
; as; i3 T jza3zz! z T
HN ¥ i) T aann. FH 1
t 1¥ T i i : :
=+ = : R = 5 z
i T3 : 7 T ey T + T T T x * o
i bl o iakE us 21t
£ Suasssazapy! T ITRATTSEES AT, i . : : L
TETE . =2 321 rTes Sous Ao > T T : ey T T
1 = Y T 3
. + i1 hd 14 [T I 1 .
5 t e s +
b + } L kil
; T T horfr T ; T T ; ;
x : I aEE : e ! 1 t }
3- ol T > I 1 Il 1 i ot 1 T I
ey e ' To el e — H e + 3 ¥ T T
FIET vl BRARRGAS BISES hewun oxf ¥ TSI A A s S0 S Dy 1 4500 g 7 F e 3+ I
H e b5k 1 : : il et T
et sifigrter Pak: saage tuil : auds : foTET o=} ¢ : : pragjrbd
: ey : - : ey . s iozt=res i ::
: - : T : = Ty a1 feaa: it o s 1088 e
1 H T M ? SS%A B et < T Y ; kb Ty b
9 pivg rofed 1 r 8 Pug t 1 t 1 iy g : T T e T by
; i [SRnd Se 2 o po e ; Tl 4 s kTt s s e

. £1.00

1

27

Figure 24. Diamond 0.50 £ £



7 (o pr iy oy sy

t
Fis

pay |

i

PR ey

.= 1.00

igure 25. Diamond, 0.50 < 6 :

F

28



L
. u
b
.
[
HH 1
e [
1] [t
H -
)
54
1
tHH N |
1 e
Ty
Tt
an A i
TIT - T T 11
anm s : 1 INERE A T
L == ]
T " A
. Y N A IOANE AN ERRR AN N TR NS T
H 1 -
z " ! o -anumn
I i |
- I I3 I URN R 2 Y
H HIH
1]
It
L

Figure 26. Diamond, 0.50 < § .S 1.00

29



3 SR

ut

e

i

ic, &

Single Parabol

igure 27.

F

30



T

T

b

Vrieg T

Fe

FRTA sy oy

g

ic, § ,=0

Single Parabol

Figure 28,

31



i
o)

ol

i
e
[Ragppaess

=0

i

ic, €

Single Parabol

igure 29.

F

32



[A - —

L s eaoys e

1c,£'i=0

le Parabol

Sing

igure 30,

F

33



4

'y T o
T e + } : A T ? T ety
=t T TITR: Ui T : X £ " T i
1 13t T Fuanail ue T T 1 +
pa £ t el e 3 T : 1T
: : aik] o8 e 21 ; i iris : :
am ¥ = ] H - eyl T T 1
+T T
vaig ) Sw oa; I
T -+ t
o ;- T L e .
AT 1 £ L ; T =
! ks -~ + :
T 3 : T
T 1 113, 1 n s 1 + 12 Inaas
b TH -+ b o 1 13 i
e o smue Lk .
g 2 - s &2 i :
je=id 5 [ 2 T {
.ﬂﬁ.‘. T 3 i
; 3L
b h 1 + iy % T ;
: . (PR o +
; 41 T " 1 - = ey 1 1
o Ak puas T-1 L 1 = :
= = 1T > T HYE 2 ;
T " I 4
= :
a2 (e 1 g =17 i T 1 1T
T : X 1T 1 1
5 s g il i o T +
T $ i : 1 3 e : :
= Sy i ; T } ¥ s T i
! yerey 2 LT ! T L 1 33
: 1T T T T
= T I3e HE 1
1 + ~ 1 bt e T ) s n
1 + - — ey : T T
nﬂ H 3 aeankas ¥ T - s - z
SPESEs ot . =+ > j= ; ! : :
L L] - I =
t »ua ¥ : aSamean
. = 1 T
3 T ;i ¥ ety b T . 2
T v t
2 FEd ; i T : 55
e + v : : 3
: Trfss v s tH1 T 3
T - +1-Fhy s TXH 1 3
v T T ; T 7 : ] 7
s iah S ob 3% 3 T: ¥
t a=mi 1 "
Ry £ iyy s T
-t t ry o r T LSS T ¥ H T t pe:
e 1 ;- rig 14 ey
15 T s Ea g ++ o
T T ] T | skl L I 4
T T T T -
t T ; !
a s " T + T. r b £
1T T 1 = X b " H S -
1 it i
¥ I = " + t - F. RS o+
(i T 17T y T M H
I + i ) 144 St T -
+ t * + + T - )
T T Ty 14 .
1 : £ Tt ¥
- ﬂA—‘ Hu 3
v i = s o+
X
el L b
. - : H el -+
s e .
H t v + - pi+s il T 2
1o ¥ b e e hd
IT ' " LA
+ > L ’pd
+ T T " =
i T t H !
1
o i
+ -+
: T
-+
t T
t L8 T Pri-
t
: 4 £ond
1 T :
I i
3 i
s OBy o il
=t T
y
1
T
1
1 yu e 1
T 1
t I
T
+ T
1
T Y
T
1k
T :
1 T
t
1
¥ e -
—- 1
1
T
+ T
1 T T T 3
jam: t T
o I T
I T T T
5 g22: egramern
e r T -+
T Frfrer
bre a1 Thrt
iranay han us T Tt
) i + A T
=1 i tth

0.20

i

Figure 31. Single Parabolic, §

34



0.20

<

ic,

ingle Parabol

5

32

igure

F

35



= TT - i
i EiEniiit i H
BHINE i e
H B EX RS e I!” v H
SRS AR Y TH o ity T RO
by i AN H
IR Rl TEiTE o a1 H
e et et vy -
! ST {
B O S : !
T & &S
i S 3
snveyspounyy
adirgid :
t1i1t]e
i3=] 1 smpatr
b fu TasEss
+ ;
it [
I 11
e b T
E T M
= !
g
M P ThE 5
A S & BEIH
pe=sy
1888 e wny
B2e B NSRS S Y Hys sanas von ? N b
WLy gaoa i .
* 3 + 1
1 “ T L pany + i
TR it i T -
- — ] T
s
Bt ARafagsngy 5 . - :
. - I 1
ol PR
L ¥ T 1 ! N
Rty 1k - J2EEE iiH
gtk g 4. iy + +
> SESSIIRENNLS
B o B sl
. |
(L1147 T T H e
I e
T pyiiaam
4] H -
H - 1
. : AT
- H e R AREE Y N S EE
oy £ - - L Hy
S b : b4 LR
I : I . Segiasy
— + - pERE >“
+ + M1t L
H
3
— T
il

L

u

0.20

1_

Figure 33. Single Parabolic, § .

36



R

st

-k
L adahs

i
&)

= Syt s et

131

ic, & [ = 0.20

Single Paraboli

Figure 34

37



-3
i

3T
i
ol
Eors
L
iy
r
btk
Libiy!
FT
i

-t
\.L —
I« BN
o
T
b+ T
!
4
o
Bt
i T pean)
- et
ra i T
230 H
b
;
it
. I
t
t
T
n
i
S
3! :
=
ey

1

Figure 35. Single Parabolic, £ . = 0.40
33



e T :
m T kS . = i re :
- fHhe
* 1 :
: A
>
" = 3 t
: S H
o T
SRR : i H
I
e . 3
. 3
Tel- BN =l T
e T st
: m.
i
! T
X
I
1
T
: 1]
7
b
s +
it
'
|
¥ I
; - W Lo
: AT ) B
HiH s
H

0.40

bolic, € ;

)

Figure 36. Single Par

39



030 =" 3 ‘otjoqeind o1dulgy ‘¢ ANIIg

; : TR a2, T T T
- tH
1 +
: ;
HE
T "
Y
i i
v
- um .u - - o
H a mn -
T z
2 " ]
a 1T
H
H Ot -
H
3 |
;
¥
1
o's -
s
H
H
H
Y
H
¥
1
{Emma M -
oZ2i
-Zh
: 3 -
H s B
1
= - 09 -
eI
s -w
:
. T
1
¥ i3 T H i
| rH 1
E & I on 1
1 ¥ } ¥ H
+ s
¥ + R o222 -
¥ 3 H o H
i 3 ¥
14 L " X 1 1Ll X T
- -um IT e . xﬂ x;ﬁ. ety
HHH tHHH H H .
- - - fuliel - » -
: Seaszizorises + : . i O+ -
3 Ty u
n.!. ra
- - egiag -
Taisiae: T it H
T
+ s
- b - - - ..
e 1 B .
t T T
= ageren H = = »a o'ge -~
H 44
B : FEH :
H ¥ T 1t tt i m T
= I 1 8 b § L Xl 1 X »uy »
=2 $ 112 H 2 1 :

40



, = 0,40

Single Parabolic, § i

igure 38

F

41



£y Fop e gy

eI

RS Ea g iy SRS

= 0,60

1

£,

Figure 39. Single Parabolic,

42



]

TH-

I+

0.60

i

Figure 40. Single Parabolic, §

43



s En e
e s
1 2t =
1+ e % o =
13 H H
1 i =
5
L}
X H
-.Hll ¥ 11
3 IR =
: R
- -
3 _wu}; .
H
HHH H
T - ¥
] an +
¥ H H
X
e 18
a -
] 13
=z ]
= 42 ¥
H H
H
a ¥ ¥ B
H 1
- T
2 wa»
: H =: H
= = =
H :
H
: = 4
} : 1 H
! ¥
«
o v - taw
2z exg1tmn raxe
HHEH
U
siaien
ey
i
- - F . 4
13 t
: H i
e

H
'
-
3 HH
1 H 1
¥ ¥ =
¥
aa 1 - cuma
X H
.
¥
T
0 v H
: H HH :
H i
1r i
= o
T
T X
H a H
H >
' T
: T
. .
£ e
T 1 i it It
I v na s <
=

0.60

i

Figure 41. Single Parabolic, ¢

44



]

fra iy
1

TF

b1

e

T
T 4
Bt e
t .
i B
A1t
et
g pua ks
i
S
T
b TS
ik bt i
g
X8} ¥
TIT]
1
i

42. Single Parabolic,

Figure

45



[y ek
T

-

1

= 2 M

s

1

B o

EMRa s
T

LS T
A
L
RN
.\M‘.

L

3

ingle Parabolic, & . = 0.80 and 1.00

. o

<

Figure 43. 5

1

T

1
e 5

T
1
g i
Y
PSSy

[Ramh bagei

46



0.80 and 1.00

AR A
e SRARNy *
» - b +
T - <
1 ol
s
1! .
T t
. I
3
r = vl T
T 1 = ¥
FRLETT - - +
3 Nadns b v s T
e T T
i i +
- - T.
- I
Ty : : T
T bt By 1
: T 104 ;
ma ! T
T T T :
1 LE- y
. + "4 M s
Lot o gera ¥y T T
i I
1T b 1 ) N i
i W + "
1 by 1 . T
T ¥ o
3 eeeekid e 3
T
+ (33 fymy
I 3t : v
T s
1
¥ - k e
* -
1 h M
T : t
1 gt VA Rah
T=tt
e
+ I o
1
T
ymo ne
1 s .
T b - +
s 'y y Sah had :
1 1 3 =t A
-y T o a1 T :
-] - 3e) R i
4 Z Eere]
v v al 4t
3 ol 3t - +
I r
H
T
t} *
+
+ T
T
T
T
T T -
f 1 -
i Aringy " .
b o
uwﬂﬂ.. e
¥
T g ]
'3 =
1 T I
T T
Li e
ve t = T T T
1 1 .y
T ;4
* ot T
f
T +r T T + H
T 1 T
I et
ot
¥ ¥ T -
T T X Y o % gy T <
; ¥ 11 F
T + " +
n 7 TIOr 3
{. " T 1 k)
! (s T T ’: T
¥ I i
+ T T v + T
't : T Iy 1 ¥ 5] T T
s " 1 Riaa I trrtt t
v 3 T T
'
¥ ; - -
T 4 1 e na) I
1 v
+ T =
I < 1 T I
t ro T t T
T = L 11 i bk uonl
T 1 F e - was
1
; s £ 2 7 F e
a : T X e il oo i rer]
T T * r
: = T - ; : T ¥
4 g T Tt - el =t
- s . T -
t 1T T +
s T
n
e . v 1
T
T 1 T 1 bai
x z 1 1 1T ra
1 T el 1 T §ar +
T : T 1 i =
" . T n v e <
- 3 X ans T fars. i ot e
23t I .4 Ir
iy + FEr
s 1113, T 4 s 1 3 T ¥
v + Tt v A2
A T i * g t + 11 I
+ - H L 1 A By T ks .- - Al B
I con 1 T i =3 T T " T g THT 1
+ . e T = I 1 . Tt

Figure 44. Single Parabolic,

47



T -k T 2H T b
~Ti] ¥ v
[ | ﬁ H A i35 T w
+ b T T P
[ ‘.ﬁ.ﬁ i : . a3 PRE se st T
- + by 4 + +
L + H
- + i
" I i et
T I T T
3 17 L oy
o TER JNTRE
! 2 - N : -
i & e T
iy T T I 1 >
n‘l-l_l L - | 1 ke
Tianand] + 4 T T ¥ = T
+ p B + T r T L.
- : -
R S H LT :
¥ 4 : 13 g
T t i 1
ey T +
1 + I Juire 4na | H 1 :
" I T L - T Ny
" L —t. ¥ ¥ +
18 A e u " : 1 A
i 51 : T T
- T T I s
i |8 gl Sy T T r
11T a T L it ]
: b 3 5 i
)i I +H I =1 b :
1 ; 1
It 1 14
1 ' o v T
: i R t ry
r iy 1 e v T 13
: 1
T T £
s T T 1
1 T I 1
I
3 v
T
T + v
3 .
~J +
bt - i Y $ - +
¥ :
- 3 et ¥ H T
- 1 e ¢ s 4 2 sy T
T T 3 g an N
it L vi 3 T e
1 ' I T 1
H
i i kA " i) s n
1 T T e,
e kg + t T
- -
ey + -
1 4 % ¥ -3 o
T ¥ n ¥
t
T H - - +
1y 4 rs » o - 4
F + - gax 4
TR :
. ek
1 ) 11
1
! =
i
¥ i
1 i
s ny
4
T o
=
=
»
t T
T
T
e
+ *
-
T b
T -
4 1k
t
T T
T = T
1 T
$ $
T
- T
1 ¥ :
T T + T i
I-1 T I > 1 I b I
1 t s . * I BERARERN AR SR
o T okt - p ..
5 T i L i ] il
ya o4 7 2 HHH ¥ r 1 1 I
e o = b | -
¥ + = ms T ? V1
T T 3 14 t T
1 H t T
-1 T 3 )
T T T
i
¥ T
t T
T
T v
'y T . +
¥ I T 1
T 13 b } .
T ras us o t 4 Tt
3 . vy ey = 5 t
I a -+ 1T i d Tt - vrip I ¥ I T
k7 s T - [T 3 +
T ¥ ¥ - . s
1 T v 1 - + - Faaw
T T Yy 1, 1 i > " + +
aa L TEHT T ¥ Hr Fail & yo g Ty + + -t Bines
FdE 4 " T L 1 11 1. F O . -
i frE N o S o3 205 5 yatay e oogs sl X Bt ST

0.80 and 1.00

1

Figure 45. Single Parabolic, £ .

48



TYrre T T T oI : T T T
H HIE upazan T et = P TR Y AH: T F
M bl Hib &2 - T+
1 HH \mne i +r I ) + 1 i
T 14 5 9 SN 13 N T
T t : T
T. H I ' T
$ HHH +
o t 1 I
= T " H
HH
H H
} :
t 3
1
¥ 1 as
} 3
¥
: 1
e t
H T
' - . +-
: T fasms.s!
H L
+ ] "
B T T
. i ¥ !
I T
H ¥ i
» ",
K : =8
1 mASRE: Rax
+ -4
3 a8 T
1l i A
3
. imar i
i h T
I i1}
4 m
i
5
-+
¥ h 2
+
T I .
H =
1t R
s, }
&
;
ma
P
+
1
¥ =
4
s
s
#
i
I HE
¥ i i
+ i
=
4 HH
¥ H
1 I
b - T
t H T
1 u-l ) 4 }
R H-RE & H
- 5 ) | .- " 1N
e
H 1
o = nus uE
% T FRH
= b g -
s
1
2k an
THREE
t
=a
HH
%
o
b
= ==
e
1
T
&

&€ -o0.80and & =1.00

Figure 46. Single Parabolic,

49



ERS S48 i 4

s

Tetbiae

i

0.20

i

50

Figure 47. Double Parabolic B.T.E., §



i
Y

ot

1
" |

el
4
i
==
1
-1 =
KLY
anm
I M
11
4141
Szt
e Y
: i o HH
-y - b =
FHY EREY 1N am 1 1]
_E: - I 1T ] nas
=
-
H+
I

Figure 48, Double Parabolic B.T.E., § ;= 0.20

51



|
.-3
T
. T iyy
- )4
= .
. wepNn = WA
I H "
B URYH 8 Rag e
- 3 L4
H 1 H L
T -
T T
e - -
R 'I’.“
H- Wi dnay Mg
[ ) ud
om T
FHHH T R
I I . 1T
§ W 8 aus
AR »
| ] 28
J*" 1.1 -3
-
—1:- A 14
REN H 413 4 141 4
[
n A H - . ""V'J"
it E : £ehs
[ il s
- LR I
- T L]
, H Tt P Eas 1 [t
Hn b K ] e "
T "
Rey ] -+
B A » HLTH . F..J_
11 . | A
A ;
i et
1
= sm
-4 Fi30
I s =4
T 2
. aWRgNE
T 1 L ANy
[ - 1T - ; Lot
- i1 31 1 -
i-upey + - i= )
o e = L
| = - 1T 1 - "‘] I
| T » 5
o E
i
" u
-
" I 0 iy
= 1T
H 1

Figure 49. Double Parabolic B.T.E., L =0.20

52



7 I T IR CTIG T
i = o : ] 1 It EEEauey!
MY 1 Fps 3v
Eal H it + - -
M - - i
meng z E e
HE RIS . ihn iz
2351 - e
{ ¥ - vui p
i % t
15 T
PR L T
sheE: o I
H Ry g gyen T
TS
T
115
i
- i
T
I
}
t +
T
T
s h t
Rine 4
I
e
R
! H
+
3 +
+ T
T
+
1 T
T
i
=l T
T . ey
H : ; T
iB jie SR o
" + > -
I ) 3 = T -
My - +
T ¥ Pann b ani
it 104 PR 1T
i : jEasEgiyl :
= ¥ pard 18
; g
5 Sl 4 :
T e b 1 :
+ -] - pys
1 * %‘
11 Hi 25 |
i Eilie
3 senpaag age: i E o

Figure 50. Double Parabolic B.T.E., § . =0.20

53



I
AT
Vi

a1
s

= 0.40

igure 51. Double Parabolic B.T.E., { ;

F

54



-
-H

A

HH

e

15T

T

1IELT

-

2371
W &

s
s

fofefented

LT

HHH

0.40

1

Figure 52. Double Parabolic B.T.E., &

55



aEss
ses .
al :-] 4 4 =4
H
H
-4 L iy
.-q
R 1
N d N
44
13- n ..{ B
H [T o
{ b
L H . .
T
L H o
-H | i 1+ ! T
L E L s pER
I AREE
1 - 143
=
1 I3 H
11 i
T | o - . =
3 s H EdugEddndfons
s
1T A L]
an H T4
144 R RN —H
L3 - H o - ¢+
I [T awp 113
Ra Hi+H
= r
whn
aom .
-1 +-1-F H
-4 SR ER A
man
ungl
-
I I3 »
u [ L HH
1 t H
-y
111
H- 1 R 'H
L 1L
| = 1111
1l ]
1 sumid
+ y
FH F = et e
1
M NP e AR
4 1 1444
1 1 Y ~u i
L L} 2 HH
Emusmn
1 -+
1 H
=HH
21T
1T t I

Figure 53. Double Parabolic B.T.E., § [ = 0.40

56




I 1 L4 1Pl i
13 1 1. F A
3 1 h Wl IDE WY
ml Ll L | B LLIT LT
i : :
e L] .
sans
[ 3 1N
X
1N
L |
4 i)
he B
14
*
0
'y
E
i
Y -
|
i 1 | |
aas
b naw
HH
1] 1
usw
- * -
L 3
]
T H
) ol o}
J-Ml i
(8
=
1T I8 N3 TIr
. T T3t
1 i ¥4 1 14 11
taay Ll kil Jall

. = 0.40

1

Figure 54. Double Parabolic B.T.E., E'

57



iaing
111

I

e

FE s

|-

|3

0.60

i

Figure 55. Double Parabolic B.T.E., §

b8



u
- P
. T
™ =
-
i3jsaanits
H =
L =
; -
1

1Ll
I
|

Figure 56. Double Parabolic B.T.E., § ;= 0.60

59




i1
It i”
paus
.-
{4
i
¥ P
has
A
mua
suan w
1 -
- T
1 4
Tr i Y
:
11
1
T »
. s
&
-
.
anns
1
by 11
et 1
ne=Zaed - HH
san
11
1l
1 11
LN 1
-
&5
- L
L i i
I ana
ot »
] M
1
.
iy ty :
11y
» L3
L 1 T }.
H L
un e
1
111
b A

Figure 57. Double Parabolic B.T.E., § ; =0.60

60



lamd

Ty

TITire
T

.y

AR

1217

B an

P

g1

1T
]

13T

KL
L}
1L

IS RN EEE

aam

#-.

111
TEL

|4

H *¥--

i

samn
et

-
e

0.60

Figure 58. Double Parabolic B.T.E, & .

1

61



m : H m m « - H 1 w - 1 “ - i 4
i s, | RS : T i H
T 1 1 iy A T ! i I 1
h i m : :
* T T
..} i -4
: L §
I : N ] T Hil) e +
: T+
i t [am ;
: + H = :
7] T ! T ¥ T
T : T ] :
: bt ¥
T i T t i
H 3 H T 1 " 1
= T T 3
- T
. ; + 4
El H T -
Im i T H
Tt "
+1 - + T E oy 4 1491
: T +
H T T I . s
4. H H + Gi £3 r 4
; e : : .ﬁ
- !
1
_ ; ; wws imEwEEi Susdei Ry
i 1 .- . T
t aESsl wasam o
A i
= + +
= T
g I}
| R . ¥
+ T >
- + ¥
n L %
T iy
3 H : 1
H } H e | H
- . : : 4
i ; T
__ T 1 H i H a i
- >
1 i I i ¥ Iy
* v 1 <+
+ i } . e
+ + + %
T Tt i Y
8 t " }
Y T
i Z 4 + 351 L s
i : 3 =) . :
: = 2| 7 e =T
: = i 1w & (TR i
+ 3 [ ! t ¥
- t : < - - g
, " ettt ¥ : T T =
i i} t a | : T
- ; L b 3 T
- o W : - ;1 i
i it L} : H
: Tt + = + : t
T i I3 e
: 1 1 T
I T : 11 T
3 L T + - |
: - : ' isan f :
e + !
H : : ¥ » ¥
- S I AR H
: i
L Y HH :
¥ 3 T
i 11 14
; ] :
1 - |
H X
- X 514
t L
: 1 :
H T : LZI ¥ izl
i i Il 4 :
H w, 1 H
i . t + —1+ - -+
- - ! T ; s
B 1 ;
} 1 -
3 + " 3 H
> . - !
; 1 A
} i : =
. 3
* 14 |
i __ d -
+ 1 + ™
- g = T
L — -y
1 ot i
: + +
1 t
1 o
: 1 Ty
1= LI P
© "
T - il T 7 T - :
H H i 1 11 I
! i T ol 1 =
T : i i
N T pa + - +
s . tt T : : I
o w mw : 1 1 o : : :
; = + 1 Tl : ; :

Figure 59, Double Parabolic B.T.E., & = 0,80
62



T

=
aund
ottt
L1
L
1
emaCImARE
: a o
-
11
SwiITe 1) I
aee- i3
.= -
==n
.

A

1¥
i
1L

Figure 60. Double Parabolic B.T.E., § , = 0.80

63



Figure 61, Douhle Parabolic B.T.E,, f (= 0.80
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Figure 101. Single Wedge Plate 0.25, 0.50, 0.75 < & ; $1.00
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