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In several of t he  surveye, indfcations of ambient air tengeratum 
were obtained fram photo-observer records. These data are eumnarized 
in  table III. 

Lengley Memorial Aeronautical Laboyatow 
N a t i o n a l  Advisory Cammittee for Aeromntics 

Langley Field, Va. 

H&rold  B - Tolsf son 
Aeromutfcal Engineer 

Richard VI Rhode 
C h i e f  of Aircraft Loads Division 

CQ3 



2 

REFERZNCE 

1. Tolefson, H.. B.: Eva lk i ion  of Gust aid D r d t  Telocitiea from 
F l f a t s  of P-61~ Airplanes xithin Thunderstorma IV - Ju ly  19, 
1946 to July 20, 1946 -at'. Orlando,. Florida. NACA RM No I ~ 6 ~ 1 6 b ,  
1946. 

. 



. 
3 

t 
ft X 103 

. .  



tr NACA RM no. -6 

TABLE 3 .- SIBM3Y OF GugE - Continued 

I 
A 

- 
"-" 
-3 13 
-4.5 

-3.5 
-4.5 
-8.7 

-4 .a 

""I 

""- - " - - 
-4 -8 
-3  =5 

-4.5 
-2.9 
-5.2 
-3 -9 

-2 .g 

-"" 

- " - - 
"".. "-" 
"3 *5 
-7.4 
-2.9 
-10 .g 
-3  *9 
""I ""- 
""" "-" 
I"" 

I"" ."" 

eg) 160 

"- "- "- 
"I 

2 
'I. 
4 
2 
3 
4 
3 
2 
2 
0 
2 
2 
1 
4 
3 
4 
5 
0 
2 
0 
0 
2 
2 
4 
2 
1 
0 
x) 
0 
0 
0 
0 
0 



. .  
I . NACA RM No. L€%l6 5 

. 
-8 

Y .. . 

Preaaure 
altftude 

' - (ft) 
. .  . .  

I . .. , 

3 
7 
5 
6 - 3.. 
0 
0 
" 

Traverse 3 

1 -12.2 
-7 -9 

-2l.5 
-25 .I 
-8 .o 
-10 *2 

I""_ ""- 
-7.2 

-8.9 
""_ 
"-I- - 



6 NhCA RM No. L~KI~ 

- 
-"-I- ""- 
-3.8 

-4.4 
-2.9 
-6 .o 
-3.8 
-7 - 3  

-I"- 

""L 

- ""_ 

1 
0 
I 
2 
3 
3 
2 
3 
3 
2 
0 

L 

1 
6 
3 '  
3 
2 
8 
2 
4 
2 
2 
5 
3 
2 
5 
I 



N N A  RM No. L6E3-6 7 

66 - 6g  

-8 -2 ".. 
491 ""e 

I"" "e ""_ --- I 

-1 .6 
-2 -6 
- 

"-" 
-2.6 

-? .g 
-3 "j 

-4 .s 

-9 *9 
-5 .I 
-3 *2 

-5 -5 
-2.2 

-8.0 
-6 -1 
-6 .I 
-1s .: 
-9.9 

-4.8 
-5 .s 
-2.6 

"-" 

""- 
""- 

"-" 

""- 

""- 

e 

! - 

-2 .g 
-7 *3 

-6 -2 

-9 -0 
-6.5 

-4.5 

"-I- 

""- 

""_ 
""_ 
-21.4 ""_ ""_ 
""- 
-"I- 

-5 -6 

-e .O 
""_ 
"_" "-" ""- ""- 
"I." 

-15 -7 ""- ""_ 

T 
t 
I 

2 
2 
0 
5 
2 
6 
4 
4 
7 
3 
3 
4 
3 
0 
4 
3 
0 
LO 
10 
10 
II 
7 
1 
3 
7 
3 



9nt 1 No. 
1c e of 

78 - 81 
81 - 84 
84 - Q 
87 - 9Q 
go - 93 
93 - 96 
96 - 99 
gg - N 2  "- 

16,500 12.8 
10.6 
5 * 8  
8 .o 
7.4 
4.4 
9 -6 
"" 

~ i -9.0 
-6.7 
-4.8 
-5.8 
-4.2 
-2.6 

-2.9 

""I 

I 

I 

-9 .o 27 
-11.6 --- 

59 -I"- ""- -" 
""- "- 
-5.1 --- 

""- 83 
-21.3 26 

""- '154 

""_ "" -"" "- 
""I "- 
"-" 31 
-4.4 --- 
"-I,. "- 
I"..- "- 
-6.2 63 ""- "- ""_ 

""I 

10 
7 
6 
6 
9 
1 
6 
7 
2 
6 
5 
2 
4 
1 
4 
0 
0 
2 
0 
0 
0 
1 

.- 

C Clock not  in field of v l e v  of mtfon"icture cmerz. 



. mMA RM NO. L6ra6 9 

L 

"" 

. -  . .  

-"" 
""- 
""- 

-3 a 5  

-5 -7 
-4 .E? ""- "-" 
-2.5. 
-4.1 
-5 -4 
-2.9 
.-&.5 
-5.4 
-3.8 

-2.5 
""- 

0 - 3  
3 - 6  
6 - 9  

. g - 1 2  
12 - 15 

I rg - 18 
: 18 - 21 
21 - 24 
24 - 27 
27 - 30 
30 - 33 

'Clock not in field of v i e w  of. mot€or"picture camere. 



10 NACA RK No ~ 6 ~ 1 6  

Maximum MEucirmrm. 
effective true I Gust " . 

Space 
interval 
ft X 103 

33 - 36 
36 - 39 
39 - 42 
42 - 45 
45 - 48 
48 - 51 
51 - 54 
34 - 57 
57 - 60 
60 - 63 
63 - 66 
66 - 69 
69 - 72 . 

72 - 72 
75 - '( ' 
78 - 01 

84 - e 
87 - 9.0 
90 - 93 
93 - 96 
96 - 99 
gg - 102 
102 - 105 
105 - 108 
108 - 111 
u1 - l l 4  
114 - 117 
117 - 120 
123 - 127 
123 - 126 
126 - 129 
129 - 132 
132 - 135 
133 - 138 

a1 - 8.4 

- 

-2.2 
-6 .O 
-1.6 
-5 .o 
-2 3 8  

-2.5 ""- 
-7.6 
-4.4 
-2.2 
-5 -7 

-2.2 
""- 
""_ ""_ ""_ 
-2.5 
-2 -5 
-2 -5 
-7 -3 
-4.7 

-5 *7 
-6.3 
-5 .o 
-14.5 
-6 -9 
-6.3 
"3.4 
-6.9 
-12.3 - 16 . 
-3 =5 

-"" 

-I"- _"" 
c Clock not in field of view of mtion-pfc- camora. 

2 
3 
2 
1 
1 
3 
0 
2 
3 
6 
1 
2 
3 
0 
1 
0 
1 
3. 
4 
2 
2 
2 
2 
4 
9 
5 
6 
4 
10 
6 

: 
5 
0 
0 



NACA RM No. ~6K16 ll 

1 

0 - 3  
3 6 
6 - 9  
9 - :2 
i2 - 15 
15 - 18 
~8 - EL 
21 - 24 
24 - 27 
27 - 30 
30 - 33 
33 - 36 
36 - 39 
39 - 42 

T 

L 



12 NACA RM No. a ~ 1 - 6  

% a i l w e  in operation of airspeed-altitude recorcter prevcnted 
cmputationa for gust Felocitiea zn3. length of travsrses fn fee t .  

'NO motion-picture r a c o d s  obtained 



No. 
of 
gusts 

Space 
interval 
ft X 103 

9 43,799 f t  4.4 81 

""_ 
-9 :o ""- ""- ""_ ""_ 
-a .9 
-8 ..x 

-6.7 
-4.2 

-10 -6 

""_ 
""_ _"" 
""- 
- 

ec 
1 -.- . , , .. . 

0 - 3  
3 - 6  

9 - 12 
12 - 15 
yi - 18 
18 " 21 
21. - 24 
24. - 27 
27' - 36 
30 - 33 
3 3 : -  36 
36 - 39 
39.-  42 

6. - 9 

42 - 45 

. . 3  . C  
7 

3-3 
6 
2. -. 
0. 
3 -  
8 
8 
0 
9 
6 .  
6 .  
4 
5 

' I  . .  

Airplane 345 - 
Traverse 2 litial hf3adb 

T 
-4.7 
-1.3- 6 
-10 :8 
-9.2 
-7 .o 
-7.6 
-14 -2 
-7 -9 
-9 -5 

' -7.2 
. -4.4 
-9.8 
4 . 7  
-16 -5 
" 

0 - 3  
3 - 6  
6 - 9  
g 12 
12 - 15 
15 - 18 
18 - a 
21 - 24 
24 - 
27 - 30 
30 - 33 
33 - 36 
36 - 39 
39 - 42 

25,500 
. .  

. .  

5 -7 
I4 -6 
.2.8 
12 -0 
6 .o 
4,l 
4.4 
8 ;2 
3.5. 
7.6. 

12.3. 
10.8 

"" 

14.2 

""- 30 
-13 .o . gg ""- "- 
. .  ""_ "_ "_" ' 70 

' 70 

35 
-4.8 141 

""- 
""a "- 
""- 
""- "- -"" -" 
-13.6 --- ""_ "- 
""- "- 

i 

bNo motion-picture records obtained I 



t 

21,000 

, .  

21,500 

22,000 
22,'700 

:;;E 
24,000 

24,500 

" 

""- 
-8.9 
-12 ! 1 
-10 .2 
-14.6 
-9 -9 
-7,- 9 

-14.9 
-15 * 3 

-5 *7 
-14.3 
-6 .O 
-10.2 
-7 .o 
-11.1 
-7 -9 

-3.8 

-"" 

""- 
I"" 

T- 

I 



NACA RM no. 16~3.6 15 

0 - 3  
. 3 - 6  
6 - 9  

. g - 1 2  
12 - 3.5 ' .  

-15 - 18 ' 

18 - 21 
21 - 24 
24 - Q 
27 - 30 
30 - 33 
33 - 36 
36 - 39 
39 - 42 

. 42 - 45 
45 - 48 
48 - 51 , 

51 - 54 
54 - 57 
57 - 60 
60 - 63 

21,000 

. , L  

-8.2 
-4.7 
-6.6 
"8.2 
-5.4 -"" 

, .  -"" 
-10.1 
-3.2 
-4 .I 
-6 .O 
-11 .4 -"" 
-6.9 
-5'.0 
-5 .o 
.-a. 0 
-12 .g 
'11.7 
-7.6 

. .  . ""- 

7 
4 
'3 
3. 
4 .  
6 
3 
4 
4 
5 
4 
4 
0 
5 
6 
6 .  
5 
5 
5 
4 
0 

0 - 3  
' 3  - 6 
6 - 9  
g - 12 
12 - 15 
15 - 18 
18 - 21 

24 - 27 
21 - 24 

t 

""_ ""- 
-5 -3 

-5 .o 
-11 -3 
-10 .'o 
""_ 

""- 
-13 .I 

' ""_ ""_ 
-17.6 

~ 
""_ 

~ 

I ""_ 
~ "I" 

-14 s 3  

I"" 

""- 

0 
0 
3 

4 
5 
6 
2 



27 - 30 
30 - 33 
33 -‘ 36 
36 - 39 
39 - 42 
42 - 45 
43 - 48 
40 - 51 
51 -’ 54 
54 - 57 
57 - 69 
60 - 63 
63 -, 66 
66 - 69 
69 - 72 

-8.4 
-6.9 

-11 .4 
””- 

””- 

””- 

-I”- 

-7 -5 
””_ 

””_ 

-8,4 
-7 e 6  

-5 .g 
““1 

””- 

_I_ 

”” 

”” 

”” 

-” - 
”” 

”” 

12 e 1  
”” 

”“ 

”” 

“” 

13 a6 
”” 

”” 

“” 

-”” 

”“I 

”“I 

”“- 

”“I 

””- 

””- 

-7 .a 
1”” 

””- 

i”” 

””” 

””- 

-11 .o 
””- - 

i 

L 

20,500 ”” ””” 

”” ”I” 

”” ””.. 
”” ””_ 

”” ””_ 

”” ””- 

”” -”“ 

”” -6.2 
”” ””_ 

5.3 
4.0 
6.2 - _ - . L -  

”-” 

”” “I” 

”” ”“” 

- 
””1 

“”_ 

””.- 
””_ 

“”- 

““e 

””- 

””” 

““_ 

-I“- 

“”- 

-12.2 
-”“ 

””- 

4 
2 
1 
1 
2 
2 
4 
6 
3 
4 
2 
6 

5 
0 

7 ,, 

I 
2 
1 
1 
4 
5 
0 
3 
2 
T 
I 
5 
4 
3 



42 - 45 
45 - 48 
48 - 5 1  
5 1  - 54 
54 - 57 
57 :- 60 
60 ’- 63 
63 - 66 
66 - 69 
69 - 72 
72 - 75 
75 - 78 
78 - 81 
81 - 84 84-w 
87 - 90 
90 - 93 
93 - 96 
96 - 99 
99 - 102 
102 - 105 
105 - 108 
108 - 
u.1- 114 
114 - 117 
117 - 120 
EO - 123 
1 2 3  - 126 
126 - 129 
129 - 132 
132 - 1.35 
135 - 138 
138 - 141 
141 - 144 

c - 
-4 ,o 
”-“ 

””- 

-7.1 
-5 a 9  
-4 .O 
-4 GO 
-5 *9 
-7 .I 
-5 -3  

-8 .i 
-11.5 
-6.2 

-4.3 
-7.1 
-5 *o 

-n .5 

-6.8 
-10.6 
-12.7 
-78.4 
-13 4 
-5 -3 
-7.1 
-23 13 
-5 -6 
‘3.3. .5 
-10.3 

””- 

”“_ 

””- 

””_ 

_”” 

”-” 

r 

i 

I 

i 

- 
“-” 

“”- 

””” 
””- 

-9 -3 
-10 -8 

-Ib.4 
””- 

”I“ 

””- 

-13 .a 
””- 

””_ 

”I” 

””- 

““e 

-4 0 0  

-U -6 
”I” 

-1-1- 

-9 .o 
-12.2 

-12.4 
-I5 :2 

I”” 

“”- 

”L” 

””- 

“”- 

-12 .o 
-5.1 
”-” 

I”” 

“”- - 

4 
4. . 
4 .  
3 ;  
4 
6 
5 
6 
4 ,  
4 
5 
5 z 
7 
5 
7 
8 
2 
0 
5 
8 
4 
6 
6 
3 
5 
6 
3 

. 5  
. 6  
1 
0 
0 



TABLE I.- ST"ARY OF GUST " E W T S  - Continued 

NO. 
Of 

W S t B  

=., 500 

22,000 

T 

1 

"I" "" ""- "" ""- "" ""- "" ""- "" -"" "" 

"-" "" ""- "" ""_ "" 

-I"- "" 

""_. "" 

L"" i "" "- 
_I 

21,000 

a, 500 
21,000 

21,500 

22,000 

-4.9 
-7.4 
-5 * 5  
-14 e 2  

-17 *O 
-10.2 

-5 *9 
-4.9 
-6.2 

-6.8 
-8.9 

""_ 
-6.2 
-6 .0 
-5 -5  ""_ 

7 
4 
6 

3-3 
9 
8 
5 
2 
9 
5 
5 
8 
5 
7 
3 
6 



I NO. of 

- 
-15 *7 
-9.2 

-4 .g 
-3  -7 
-6.2 

-3 *7 
-8.6 
-5 *9 
-9 *? 
-6 -5 

""- 
""- 

""_ 

""_ _"" "-" 
-5.2 
-5.2 

-4 .g 

"" - 
""- 
"" - ""_ 
"-" 
-6.2 
-4 .o 
-3  -7 
I"" ""_ - 

-27 *5 _"" "-" ""- 
""-. ""_ -"" ""- 
"-" 
-12.4 ""_ ""- ""- ""_ ""- ""- ""_ "".. ""_ ""_ 
-7  -7 ""_ ""- ""- ""_ 

"".. 
-5.4 ""_ 
""I - 

7 .  
1 
6 
I 

.' 6 
5 
6 
1 
3 
5 
5 
5 
4 
2 
2 

2 
2 
I 
0 
5 
4 
2 
1 

- 4  
2 
I 
3 
0 



""- 
-13 .o 
-5.1 ""- ""- 
-I"- 

-5.4 
-10 .1 
-9.2 
-13 -0 
-3 .8 
-15 2 
-14 -6 
-7 -3  
-10.1 
-6.7 
-8.9 
-7 ,o 
-2 .g 
-4.4 
-5.1' 
-7 -9 
-3 *5 
-9 -5 
-6.2 
-2.9 

-6.7 
"I" 

- 

0 
10 

5 
0 
0 
1 
12 
18 
1 3  
9 
8 
12 
8 
8. 
6. 
10 

5 
9 
5 
5 
7 
11 
10 
6 
6 
5 
3 
5 



NACA RM No. L6E3.6 21 

3 - 6  
6 - 9  . 

g - 12 
12 - 15 
15 - 18 
18 - EL 
2 1 - 2 4  . 
24 - 
27 - 30 
30 - 33 
33 - 36 
36 - 39 
39 - 42 
42 - 45 
45 - 48 
48 - 51 
51 - 54 
54 - 57 
57 - 60 
60 - 63 

66 - 69 
69 - 72 
72 - 75 
75 - 78 
78 - 81 
e1 - 84 84-e 
87-90 

”” 

3 -2 

; :x 
”” 

8 *5 
3.2 
10.1 
8 -5 

1 1 . 3  
5 -7 
6.6 

6.3 
8.2 
8.2 
6 .o 
13 -9 
Il- -3  
5 -7 
7- =9 
10.1 
7 -9 
11.7 
10.7 
6.6 
7 -6 
8 *5 
8.5 
9 *5 
5 -4 
12.6 
ll .o 
4.4 

”” 

””_ 

-6.9 
-10.1 
-8.2 
-5 *o, 
-5 .@ 
-0.3 
””- 

-8.8 
-4 .I 
-5 .k 

-10.4 

-6 .O 
-16.4 
-3 .s 
-5 -7 
-8.8 
-14 a 2  
-4.1 

-12 .g 
-10 .I 
-9 -8 
-7 -9 
-1c .I 
-10.7 
-6 .o 
-10 .o 
-8.2 
-14.5 
-lQ -4 
-8.2 
-2 .? 

””I 

I 
I 
I 

0 
4 
7 
4 
2 
3 
9 
13 
8 
10 

8 
4 
7 
11 
13 
12 
4 
9 
9 

19 
14 
21 
8 
12 
9 
6 
9 
10 
‘ 9  
12 
11 
11 
4 

a 



13 
20 
11 
10 
10 
12 
8 
14 
7 

1 3  
6 

67 
2 
5 
7 
7 
3 
5 
3.4 
6 
7 
4 
8 
6 
9 
9 
5 

. 

NATIOITAL ADVISORY 
COINlYTEZ FOR AEFIOIVAUFECS 





r 

.- 

' .k 

7 ""- 

T- 

I 

26,000 

26,500 

27,000 

I 

I' 

i 

- 

I 

I 
I 
I 

1 



I; 

-3 *l 
-6 -0 
-9.0 
-7.6 
-12.4 
-9 -2 
-4.8 
-5.4 
-1l.7 
-12.7 
-13 -0 

-9 *5  

-0 -6 
-7 -9 
-3.8 

-5.1 
-5.4 

-5 94 

-"" 
""_ 

"-" 

"-" 
""- 
"-" 
"-" 

2 
5 
3 '  
LO 
3 .  
2 
4 
5 
7 
2 
6 
I 
5 
2 
2 
4 
3 
0 
1 
1 
0 
I 
0 
0 
0 



26 

"" - --- 1 

. 
, 'Failure in operation of accoleroneter prevented further computations 

for gust  velocities. . 
NmropTa A-W~S~RY 

COMdTlTEE FOR AERONAVPICS 



v 

L 

0 - 3  
3 - .6 
6 - 9  
9 - 1 2  
12 - 15 
17 - 18 
18 - a 
21 - 24 
24 - 27 
27 - 30 
30 - 33 
33 - 36 
36 - 39 
39 - 42 
42 - 45 
45 - 48 
48 - 31 
5 1  - 54 
54 - 57 

f 

I 
I t 

-6 .LC 
-7.1 
-3.2 
-8.3 
-9.2 

-2.2 
-I .9 
-2.2 
-2.5 
-10.5 
-7.6 
-14 -9 
-7 - 3  
-5 -7 
-7 .O 
-4 .s 
-9.2 
-2.2 

""- 

- 

-"" ""_ 
-3-3 - 3  -"" 
""- 
-5 9 9  ""_ ""- ""_ 

""e ""- ""- ""- 
""- 
""I 

'Clock not 3 n  fleld of d e w  of motion-picture camera. 

5 
6 
5 
7 
6 
1 
2 
2 
2 
1 
5 
4 
5 
7 
6 
5 
6 
6 
1 



20,500 

21,000 
"- 

c Time (BY) - (c) AfT@lm9 347 Le@h of traverse 182.5 sec, 64,664 ft 
TraverrJe 3 Initial heading (deg) 250 

6 
4 
4 
1 
0 
2 
3 
2 
5 
5 
3 
3 
6 
2 
2 
4 

1 

- 
1 
3 
1 
3 
3 
3 
2 
4 
4 
2 
7 
5 
T 

'Clock not in field of view of motion-picture c m e m .  



s 

L 

21,000 

a, 500 

22,000 

""_ ""- ""- ""- ""_ ""- 
-15.8 "-" ""_ 
"".. ""_ 
""- ""_ "-" ""_ ""- -"" ""_ 
" 

e 

L 

%o motion-picture records obtafnea. 
c Clock not in field. of view of mction-picture c m r a .  

0 
0 
0 
0 
1 
0 
5 
8 

;;7 
6 
3 
0 
0 
0 
2 
6 
8 



.... 
54 - 57 
57 - 60 
60 - 63 
63 - 66 
66 - 69 
69 - 72 
72 - .75 
75 - 78 
78 ,- 81: 

' 81 - 64. 
84-87 

: 87-9 
90 - 93. 

: 9 3 - 9 6  

T 

22,000 
. .  

22,500 
- .  

. . .  
. .  

. .  

, 2 2 ; o c o :  
I 

7 
.9 ' 
6 
5 
7 
4 
2 
4 
0 
2 
5 
3 
2 
0 , 



(EST) 170622 - 170850 
344 of traverse 169 .I sec - (a) 

Traverse 4 Initlal heading (deg) 250 

9 *3 
13.8 
u .8 
18.9 
15 .o 
15 .O 
11.2 
17 - 3  
"" 

"" 

9 -9 
15 .o 
8.6 

12.8 
11.2 
8 .o 

4.8 
10 ..g 
7 -7 
9 00 

"" 

- 

- 
-2 .g 
-1l.8 
-12.2 
-3.8 
-15 *7 
-1l.5 
-8 :3 
-5 .f- 
-3 .% 
-8 .o 
-8.3 
-5.8 
-5 .I 
-9.6 

- ~ . 8  
-6 -4 
-7 .o 
-4.5 
-13.1 
-8.3 

""- 

- 

- ""_ ""- "-" "_" 
""L ""_ ""- -"" ""- 
-4 -0 

-20 .o ""_ ""- 
-11.0 
-10 .I. 

-u .o 
-5 -5 

"-" 

-"" ""- ""- 

3 
5 
4 
5 
9 
3 
6 
6 
0 
2 
5 :  
5 
4 '  
7 
5 
6 .  
I 
4 
4 
6 
4 



! 1 L ""_ 
I -8.3 
j -17.0 

-9 .% 
[ L18.6 

-6.9 
-10 *'7 
-9.5 
-3 *.5 ""_ 

-I"- 

"I" 

" " C  ""- 
" " C  

"57 -5 ""_ 
""L 

-17 *9 
""C 

""e - 

4 

5 
2 
0 

9.4 -6.3 
10.0 -8.8 
18.8 -12.2 
9.3. -24.8 
5 -6 -"_- 

5 .O 
"" ""- 

1 ----- 9.4 -4.4 
16.6 -9.1 
9.1 1 -4.4 

T 

I, 
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