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bbaining flisht test and wind tunnel data Tor the
investigation of profile drag and the thickupess of
the boundery layer with its trensition point is
presented, ta:@tﬁ@r with some of the results and
conclusions reached,

ethods @f’ﬁ&%a reduction with the difficuliies

encountered are glven. After Tinsl resulis of the

Plight test are obbained, they ape

deseription of bhe apparatus with

used for both the flight bests zsnd the



e
4
]

oy

)

£

L
E

i

s

iy

i

trodue

02 i

¥

E]

oe of Ol

P
e




o, /

B Bg 2 i &
g TR & “
I ! Gy g om
& Ly om 2w
e e s 43 4 & &
Bt o = P @i

’

a8
e
is

-
&

x
]
b

Es
fo
@ w0
2o
o :
o £ e
& o wod o
wed
4
L ] P
o 4 a3 4
opgf g By
e . 3 - o
g & e 4
4 foeig 3 fut i
@ o
i

3
&
BYIDTY

w

uanb

@ ©
: 42 o e
s el £ £y
+ © el -
£ e & eod oo o ek
P &5 o oed ped o
Mw&w &

o re
F4 @ e #

& 43 42 P4 £5 o
R =R S * S B @
M“,Hw L . 6] Gug 24 e N & Fol
I T o S R - S
e DR -G = S S SR SogiE . .
=B B R S - > LB gy
H o 2 ® o H oo g o, B B =
- T N B~ @ i £ 4 %4 b
et o o @ e o it & wd

@ o K @ 8@ @ @ &= o
] N« T o - = .
o] 8 e R a I By o o
I - o FER £ =



i3 B

o
Sk

3 1

sty
[=

Qi

¥3

rasy

(.

@

8



i

'}

fz&

S

fowws

.(53 4%-

a8

253

I

2

[k it
T (B e

&

%&
£

fry

3

e

#
%

1%

g




e

oy

tion o

gad

13

)

5 & g
ERE R

3
Bt

ehes

Jﬁl

P
&

o2
A

&

%




fot)

ot

B

Ry

}ég%} e s R &€
I

£ 3
0]
¢ & %
¢ m\w i ped §
v
< kS
¢ 7 gl
£ 2 s &
et g @ o4
o Gl of
e %3 ]
[55] w X &
& m o -
b : e g
e rond 45 3N

S

et

e
&
-

se of

s % gt &R,
7 e e it fyg )
Wi

&
ple and statie pre

: & o
@
o

=

%
e

Hhe

no corregtion n

B
&



e

By
W

sl Fin ) vigpd
mﬁm e [




i3]

sy

% an
.

o
e

&

_
L%

3

¥

<1
A

&

&

&

|

%

b
£

P
Z

i
o F

57 e,

;5.)

e

1%

e

@

3




e

e

L4
&
k3
“
@
@
&
2
k2
@

T

&

&
Z

4
]
o

|

N

e

@
" o
.mw = i K
73 E:
EL ) 43 . =
h o e i
ol h St
D 43 o
peed “3 oy
e ﬂ
% e §
@) & @
H = o
o a0
- &
E a4
o D

m&*@;i.ﬁa {

2
&

<

by

27



porif
ol

oyl

53

&

o1
o

Ly
nto
&

=
Ed ]
L3

i
wpubin

sach rw

v B
rbic pressure

n oo

Al i

Py, mwm Mw,.& si MAMW
. €1 e 4
t £ o =
b e ¥ G
{, ~ & b e ﬂ.,m

3 £ £y
& > i a2
ot fwm gl ] an
" = 3 =
- & g B

&

]

NG
ol [
Nt e o 2 q
st ot 3 &1 g
<4 bl & g 5o
I & b =

? P R o
t0 . > no®
- o2 2 4

alue was deter

tunnel
4
%

Ta
of

_ sl g
ME& G -
: . 3 o
=t e E @
- ; = bt @

3
tion Bh

f : =
@ P £
i et %2 MMW =
g &
: T | ! @ ]
o ]

b ]

e
P =4 :
3 o s
oped B




]

o

L
<

Tound

s
gl
|
&
$og
s

B

24

73 52 5
Ev?é




£

@
ol
%
o]
fmcu
o
P

ﬁ%&

P
[=< A

e

31

.
2

Incee

ined

.
T LETH

£%
Gl

nentally

i

expe

posit

o

i
¥

position tw

m
b4

B

yed using the dats segured

mplo

&

oned and

3
e

48 4eve

Er)

& o
180

2t wh

tha

e

sasentiall

&

i8

Bus

o
14

Bppar

he

G

ubisal

FHE )

nal of Asro;

= GUT

g
%

i %,
w8

n

i

£
i Sl

sgribed

used by Jones, asg de

&

58 GEpOT-

i

B
£

bty

iah

?‘Q'
5

iments were madse in order %o investigate fastors v

1 particeular the travsition noint

EA

3

ey

8 dreg,

2
i

influsnee %

location.

£

Lol

£.%

baorv:

gur o

i

4

q

onl

an

@
ol
apid

g ==

o




w3
o
&
|
e

&

i

IS

m

L5

alos
Boved

5

nee

as it

P

Shown
o6

8w

¥

N

&

&

P

i

sressure

%
£
&

+3
mﬂ“
o
=

%

£

¥

e
fd
H

i

711l be

QMW
5
&4
W
3
£
©
2
gy

turbulent 1
tube curves

of
Hur

in



&

&
2

e

haesn

€5
Wi WA RS

e

i PTer

Fax!
K

w3

=4




g

&
e
4
«ﬁw
ﬁw

aed
¥y el
W4 PO
w " .
o =)
?%W =]
]
s
] X
o fryed
st e
= 5
L
e
L4

&%ﬂ
=
b
3
-

el
frasy

2
¥
£
e

o
2
&




s@Eured

5]
Lol

de
=

&

oy

£

i

ats

o

Terens
e

_—
K]
i

¥

2 Lor

&5
9 B
s fal

&
i @ §
g -] ’
I
. o) 4
2 P )
33
” &
h:
b o
o) % 42
TR B o
& m e 5
g o » o
@ W - o]
o el 2o e
i i P £
43 [P @
ed 3 o £

w
o Gog & &
& e Feid G fusl
3 ol s B 4 e
m i o 0
e m%w 4 @ X
ot 8 2 »
w3 @ & o4
Bt 2 8 e g
9 LI 43 s



apof F

4 =
?,4 e .
M‘J g

E
A€

1y h

3y

it

ot S ot
g & ”s.w
mw £

DI

£
&

&
wind

mMmMM i
& o
] an

st m .
B 3 &
< @ G £ o
o £ 2 B L4

© o
£ @
&




o )

O .

b o @

& g

o -

ol % i
g A s
85

ig

surve

B o #
o e ol

£
L

el
o

B BN e e

flar
)
2
o
T gk

O

G2 ) 23
woow il
Gt

IS

w4

.

g
7

.

3 @ =

u = 2 G O ¢ X
Ke et & B o4& m
2 4 wrd SR S A
. & & o g -t
© o g P £ I T T

Tt mmu " L &4 i3
A | o i . LS O
4 = i 6 @ 3
i A B @ S % & et
Y & 5 7 e k- o e o3



o3
eF
Py
bt

MMW
g

£
B

£
i

i

Tl CAEE

£

2
@



B

ST

LG,

LY

end

e

i

i
Ao Bk

K=
o

34

[t

P
Fia)
el
T it
(Y Wl
. o
5 ok
e
- 045 oy, %
13 bt oot
]
e

EE A
AL

i
A2

v gty
S

i

¥




*g‘z

i

L

ped

erid

e

Py
=1

=

ad

i

é,;:f

thos

3
i

£

f

& o

surtfas

the

wld to

¥

@
rw}ﬂw

;6 :gﬁ&‘?@ 5:?

3
4

&

-4

i

ta

4

4

2

A

Xi1

wad arToun

the

noh




o
L) 24 &

4 “ o

-l o

pped g -

s G, E ®

O
ced 43
EH e

‘,..

e

Sk

&3 &y

i W

hed s
R

G ik
o Q :
5

. e
e oy
-
e
&
i wspm
E it

.K
3 3
- -

g
e
ot : y
P 3
g ] & ey
; e
] &2 b ’ )
MM @ I ¥ i
- ajed S o i
- tad @ i ey Bk b G
o o e & 4 i "
b e ] = &3 e P 3
% t s b
A5 k- e o = & g







T

N
L

B

"

¥

o]
Y

of Bf

LT

£

M

&5
o)

lie

s}i"'

XA ¥

and by




o

16, or

4

)]

e
@
Ea)

2%

B




¥

4

B

e g

PR S

wped

psd

%




O,

iy
-

@y
Feg
&
5
wie]

&l

ore Lob

erof

.
PN

@
o
@
mw
ESY
e
£
43
5!

3

el
5

Althou




description of

o3

g 4

reading

8




e
e

@
4

aentl

-
b g

Ty o
LI

eoord,

4

2280,




o 1 e
B o £15
i3 B 3 e
a A ,m?,w ..WL. x}h

" bhe
5

o
LS ]
t

e
st kel
3 g
p
et
(5] e
FA o &m 2
=i 9, i g
oped o ey
& ¢

%
P

A
. o i
5.
3
o 23

L

&

VAN o

T ey

P
313
5 -

&y

e

i
s
b

&

©

i
axr

2
A
B

&

5

i
I

Tenon

%;
e bul

H
vl

Bre
G

1y




oy

(271
&
g

%

"
i

mﬂm

b

b

H
A

;Y

v
S
[»]
Yot
wped
3
ez}

i B

£
A

ol

&
#at

I
4

£

S




i -
& i)
o a3 sl
By 2 -
- b 4
2 L E

&2

En

el
%

%]

T
A

i

Lk

4

g
b

¢




pod
L]

4
mww

&

£

gj

one

o oo

&
¥
i
3

s




&
,VN,

B




1z volts LC

305 Ampa

1/50 Horsepower
1785 He Po ke

NSHIZR bype

Fanufactursd by bl

Ho

&1

ng Hlsdtric




4

L&

v

2

E

ik

ot

e

5nd B4

L

<5

by

;‘

%;

o

i€

Sex
$i0E

[

e

¥

%

=

1

&

o

%
i

wBE

iy
S

}
oyl

g

o

7
£l

i

EEX




oty

o
.
k)

e
ool
B

PO

i

e

y

Jg

:Elﬁ

4
£
e
&

A
oty

L0N%0 one

%




e 3,}‘
by 5
oy #
o

(A

)




v

Lot
Bt

£
s

sy

N

HEGUY

]

W

o

il

0y Py




5

Han h,.«.aé
i
&3
oy
&

o

© 54
& G dd

&

£
o

: L low

3

%
i

pol

g
i
e L]
e
L
. h

e

Sl

0

e
.

e
£
fat

th
7,
,




4

i

ure

surva

@
3
%
3
N

v .

kiR

ad

4

Xere

§




e

<%

W

g

o3

tallad bs

aper ins

i

P

¥¢

&

b
=
s
2
3
s

“mw

ﬁ.
i

4

b

B

5/18" gl

e w5y

5

0

PE

3
¥

"which v

§

aix

rhloal

T

&

i

e lewvel o

«
¥

.
G

o

v g <D
B0

%

e
[

iy

ol
i

£
"

o
s
R

BT

5

€
€3

3
5F

2
7
LA

1

fiu

@

.ﬁ

i

»:,'{3?9

YT

&

1

o for

.%;x

rather

i

i
o

Fitg

&

; g bolted ©

oy louy

»

>4

5

shaps




ot

fe

ad

_—
frw]

&
w
- s n.iv»
03 o
@
b
s o
L i
e o
age] s st
#n st w.f &M
oa = e
: A8
: @ 4
oy : g "
W A =
i Eaas
[ wﬁm b Bioed
0 42 @w ag
&3 o ® Lo
s £ AR @ o
A = ) & i i
w3 ok e 4] o
- i E S
il i)

3

£
ok,
i
b2k

thae secund
o
sult
£ o
/

¥
1
or

8
@b
)y

"
E
A
(¢
o]
wi
A}
T
G
io

T

3 g e
o oy S v
5 ) o b | G fieg
B 3 ard ) 45 @
0 2 ) g by 42 @
e s © o [ & e
e T s & ot
L o) 4 i =4 ]
$a 4 & 90 ©

&2
G
23
3

1
S A

d
21ls0 ¢

|
in the

4 b ] e 2 b

iy p o s
2 8 - 39 g <
& [ & P S i el &t

s

5
i

%*"f:

&

&
£

ez



e
B~

e

sl

an

-
e

% Lesd

.
w5 A

of

«
=

&
i

ey

rave

Lo o

LBTS

o, o
i

k2

0o

8L

&

By
0e

%

ured

[ W]

it 557 Rt

4

umant

T

ns

o

gyne

ons

4
b

do

trg

e

G

&
w

B

¢



Sy g F
35

e

oL

£
ok

N2

5

7
%ul?

Y

« sBa .
s af

Ey

43
ageek




ion of

L]

sl

L e
43
i
[
&

&
ame al

14
s

o 49 o

&) st
r
B 9 w
£ g i
; b nped h
i o
g 3 ]

of tha

2 i
e Gt
o @3
I D -,
o £ R @
& e £ o & &
@ o (0] ad Jud o s
£ = g A G 1 4
& i e ] =4 o
I B~ o £ 0 M om
& B & o e sped P 35 g sred
g & vl o pood &
i M @ -
w0 : & T > B S
¢ S L] (] L o
] (23 et & £ @ 5 s
iy 4 & Tnd foel ol &4 B3 53
4 & B & 1 3 L3 m o
& o = o e . % m
o B o =g 4 o o =
s S St ek b 2
g g D @ A
€y A Geg £4 B g £ (o) b o
= el 8] 4 £ P @ & -




]
e

43 o

W e
fop e 4
]

@

:
&

oy

§




I

B4

el

.

wpef

o
Fof

B e
A S 5

%
i

5










¥

&

-
iy

i

o
Wi BE

L%

e ‘«\.;’{}u

g

T 9

e Ty

P
2 4 8

AN

H




S

ot (

APOSS,




Fre. 2




— A
LAMINVER
TURBUuLEAT
8
G

A
B
<
T 777 77 VAP OED

N

] |
,TEAQNSIT(O&!’
LArive R | Reaon | TURBULENT

|
ST VP
7R~ si7¢0V  Pr
Ors7mveE Arong Winvg PROFILE —p

D/qgv-c;mj exp/q/a/ng netbod vseqd for /OCQT‘V??
the kegx’.o r Of Fraasition .

Fre. 3



{
i
i
i
;
i
1
|
}
i
i
i
j
]
i
1
i
i
q
i
)
|
i

l
i
i
i
H
i
i
§
i

’ o

o
e / ! % N S S S BN DI L | TR SR NS A
m W _ H | o ,ﬂ W , N m
I N NI G W Y S 0 8 P
: : ! : ~ : : ; L
g | 1 M : w i M e RS
e S R - S e e o
Uy X e N .” M KN D S
H N H S ¢ - : ; : ; 7 o - C Cr
Doab N i . N : : ; i [ . hM _ EEAENENGE o o
- Ll N g B - BN
0 3 \ Y W , 8
9y SN 9 | R e
RS RN S e -8 O s
O Dy e U N S U N S S L T 3 EVENRLI WS SRS TS
RS a / 9 LT X 0h / A g
TR I R ' B\ N Now
ST R [ R R S i U " SN T N
> ] ey ] N R b)rﬁ B MKw,. N x@, . S iG M Lt
‘ ” i N : 4 Ad : d N ; @ H HN b4 i i J«/ i L 5 ;
R - : R . i N L ! ; . LN
SRR T i .M R - TV R e ) 9% -
e e o e et e N e E e i = e
s NN Il O S RS | BN
9 [ ; : , : muw, :
(S OO A MO A A AP IR S 0 B s e
) N e B I
Gy e Ty ey - m : -
“ : Lo m N , . . \ b m

o

4

Fig



S

/G



ors

)

Rede

005

Q20

Reli)

NeoZe]

.OQ5 V

(Qo.)

(b)




CALIHE QD 8 JIEW .M L

gauH 00T

8¢

fre. [



W. T HEsD

&

.

F/G



&

-t

Z

-

fr6



Fie. 1O

Fee. 1



12

Fia.

/3

I e



§ 5%»‘

e




Fee, /6




9

{

Fic,



i
e ,a

e L ”HM,HWW

S W, ¥ ’, - M
wwmmwmwﬁﬁmmmm . \,w . zgc
: o

o o ,\\\,\m,}w M"«
i JMA,

Fie., 20



