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LINES F'LIGHT EVALUATION OF AN EXPE3IMENTAL 

c BAND (5.5 CM) AlRSOIWE WEATHER RADAR 

By E. C.  Coe and M. W. Fetner 

SUMMARY 

Data on atmospheric turbulence i n  the vicFnity of thunderstorms 
obtained during a f l i g h t  evaluetion of an experimental C band (5.5 cm) 
airborne radar a re  summaxized. The turbulence data were obtained with 
an NACA VGR recorder instal led i n  a United Air Lines DC-3 airplane. 

Several studies have been made in  recent years on the use of airborne 
radar as a navigational a id  for  the p i l o t  (see, f o r  exsmple, re fs .  1 
2nd 2) .  A s  a continuation of t h i s  work, United Air Lines, Inc., has 
recently completed a f l i g h t  evaluation of an experimental C band (5.5 cm) 
airborne weather radar t o  determine i t s  application in avoiding regions 
of severe turbulence i n  thunderstorm areas. Results from some phases of 
the work have been presented in reference 3 .  The NACA assis ted in t h i s  
work by providing an NACA VGH recorder ( ref .  4) f o r  obtaining information 
on the turbulence encountered on the f l i g h t s  and by evaluating the records 
for .correlat ion with the radar indications. This report  w a s  prepared t o  
ssmrmarize the gust-velocity data obtained from the VGH records. 

SCOPE OF TESTS AMD APPARATUS 

A t o t a l  of 40 f l igh t s  was W e  by k i t e d  A i r  Lines, Inc., with a 
Douglas DC-3 airplane between June and October 133 i n  the v ic in i ty  of 
Denver, Colo. Of these f l ights ,  12 were made fo r  the technical evalu- 
a t ion and adjustment of the radar, and the remaining 28 f l i g h t s  were 
made i n  surveying thunderstorm areas t o  obtain radar and turbulence data. 
A t o t a l  of approximately 80 hours of f l i g h t  was made in the immediate 
vicinity of thunderstorms. 
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The NACA VGH recorder ins ta l led  i n  the  airplane t o  obtain gust data 
provides a continuous record of airspeed, pressure a l t i tude ,  Ehnd normal 
acceleration. A detailed description of the instnrment i s  given in ref- 
erence 4. For use i n  the present t e s t s ,  the  p i t o t  and s t a t i c  leads from 
the instrument were connected t o  the airplane service system and the  
accelerometer transmitter was mounted near the  center of gravity of the 
airplane. The airspeed system was  calibrated i n  f l i g h t  by b i t e d  Air 
Lines, Inc. In addition t o  1-minute t3ming marks, a separate reference 
mark was impressed on the VGE record each time a photograph was taken of 
the radar scope in order t o  synchronize the turbulence and radar data. 

EVaUATION AND PREEZNTATION O F  DATA 

The evaluation of the VGE records consisted of reading the individurtl 
acceleration peaks and the associated airspeed and a l t i t u d e  t o  determine 
the derived gust veloci t ies  Ude above a threshold of 10 0 s .  The 
derived gust veloci t ies  a re  defined by equation (u) of reference 5. 
These veloci t ies  a re  about 50 t o  70 percent larger  than the  veloci t ies  
computed according t o  the gust-velocity scale used In past  radar 
evaluations (ref. 1). 

The values of the posi t ive and negative gust veloci t ies  above a 
threshold of 10 fps derived from the VGH recards a re  smmr ized  by date  
and f l i g h t  number In table  I. The radar picture numbers In t h i s  tab le  
correspond t o  the United A i r  Lines numbering of t h e i r  photographs of the  
radar scope. The photographs were taken a t  nonuniform time intervals  
and, in many cases, a number of gusts were encountered i n  the intervals  
between successive photographs. To a s s i s t  i n  correlating the photographs 
with the gust data, each gust evaluated from the  records has been iden- 
t i f  ied i n  the  table  according to the 1/2-minute time in terva l  t ha t  the  
gust was encountered after the  t h e  the photograph was taken. For addi- 
t i ona l  Information, the pressure al t i tude,  airspeed, and acceleration 
read fromthe record m e  a lso  noted in the tab le  for each gust evaluated. 

COMMENT 

The values of gust velocity sunmarized in  tab le  I a r e  in agreement 
with other gust measurements tahen by the NACA f o r  similar f l i g h t s  near 
o r  below thunderstorms. Since the  present f l i gh t s  did not, i n  general, 
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penetrate the thunderstorms, the gust veloci t ies  a r e  lower than might be 
expected within the more active portions of thunderstorms. 

-ley Aeronautical Laboratory, 
National Advisory Committee f o r  Aeronautics, 

-ley Field, Va . , June 2, 1954. 
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E. C. Coe 
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m3LE I. - Srn3.;ARY OF TURBtrimcE IIATP, 

R ~ d e r  
picture 

no. 

l/2-minute 
interval 

072 
073 
0% 
035 
089 

100 

104 

112 

uh 
I28 
133 
135 
137 

147 

148 
1b 9 

150 

153 

154 

Altitrade, 
ft 

1 
1 
1 
1 
2 

1 
1 
I 
1 
1 

4 
6 
7 
8 
8 

2 
1 
1 
1 
1 

1 
1 
1 
2 
2 

2 
2 
2 
1 
1 

1 
1 
1 
1 
1 

1 
1 
2 
1 
1 

1 
1 
1 
1 
2 

2 
2 
2 
2 
2 

Airspeed, 
ve Y 

mph 

Acceleration 
increment, 
a, a 

10.3 
10.6 
12.0 
12 -8 

-10.6 

10.0 
-10.3 
12.0 
10.6 
ll.1 

10.5 
-10.0 
12.1 
10.2 

-10.6 

15.9 
-10.2 
-10.8 
10.6 
10.7 

-10.2 
12.4 
17.8 
10.5 
11.4 

-15.2 
13.6 

-=.J 
-17.3 
-13.8 

-10. 9 
10.2 
13.0 
17.8 

-12.7 

mU.2 
11.0 

-10.7 
11.9 
10.2 

-10.5 
10.2 

-11.9 
17.5 

-12.5 

14 -1 
-19.6 
12.5 

-14.2 
-10.0 

F'light 15, 

~Y~ 

ll, 200 
~ Y ~ O O  
11,600 
12,200 

~ ~ Y ~ I O O  
12,c'oc' 
=,go0 
=,go0 
11,900 

12,100 
12,300 
&goo 
11,600 
UY- 

u,m 
9,700 
9,800 
9, 900 
91900 

92900 
9,400 
9, 100 
9,000 
8,700 

8,700 
8, 
8,800 
8,800 
8,600 

8 , m  
7,900 
71 900 
7,900 
8,000 

7,900 
7,900 
7 , m  

::E 
7,700 
7,700 

:: E 
7,800 

7,800 
7,800 
7,600 
7,600 
7,600 

G u t  
velocity, 
k e ,  fps 

June 29, 1 z 3  

=7 
124 
115 
117 
14 O 

132 
124 
3.23 
127 
141 

15 1 
138 
15 1 
108 
132 

126 
128 
120 
117 
117 

117 
118 
u o  
u 3  
131 

131 
l22 
123. 
123 
117 

114 
122 
I24 
n 6  
124 

u6 
116 
122 
118 
115 

u 3  
118 
ll6 
118 
1 ~ 6  

U 8  
122 
li8 
114 
114 

0.32 - 32 - 33 
.36 

-.36 

- 32 
-.31 

.36 

.33 
-38 

-40 - -40 
- 47 
.28 

-.36 

.:I 
-33 
-.33 

.31 

.32 

-.30 
- 37 
.50 
-30 
.38 

-.50 
-42 

-.35 
-.53 - .40 

-.Jl 
.3l 
.41 . 52 

-39 

-.35 
32 

-.33 
-35 
29 

-.30 
-30 

- -34 . 52 
-.36 

.41 
-.60 

-37 
-.41 
-29 
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T W  I.- SLMbGIRY OF TURBUUTCEi DA!TA - Continued 

Radar 
picture 
no. 

l/2-minute 
interval 

Altitude, 
ft 

10.4 
17.6 
ll. 2 
15.5 

-10.6 

-u. 6 
16.3 
14.5 
17.4 
10. 8 

10.2 
10.4 

-115 
12.7 
10.7 

-4.8 
-10.4 
11.5 
m.9 
14.0 
-u. 2 
-12.6 
10.0 

I 

154 

155 

156 
157 

159 
161 
174 

176 
178 

Airspeed, 
Ve 9 

mph 

2 
2 
2 
2 
I 

2 
1 
1 
1 
2 

2 
3 
J 
4 
7 

8 
1 
1 
1 
1 
1 
1 
2 

Acceleration 
increment, 

a n y  g 

FU&t 15, June 29, 1953 - C d e d  

~ime 30, 1953 

134 
13 7 
122 
130 
136 

lk2 
U 
105 
129 
41 

132 
13 0 
134 
lOg 
W5 

=3 
137 
rn 
w5 
U8 

134 
llo 
L18 
=3 
112 

0.35 
.61 -. 34 
-33 
-38 

.38 - 32 
-029 
.33 

-0 35 

-.41 
-.49 
.34 

-.52 
-.59 

.33 

.36 -. 34 
32 -. 28 

33 
-45 

-.32 
-.46 -. 32 

210 
212 
2l4 

216 

232 
235 
236 

237 

269 
278 
290 

330 

331 

335 
343 
346 
392 
393 

t 

Guat 
velocity, 
ude~ f??s 

7 , b  
7,500 
7r5m 
7,500 
7,600 

7,600 
7, &a 
8, 
8,100 
8,400 

8,400 
8,400 
8,500 
8, 
9,700 

9,800 
9,900 
9,900 
9,900 

10,~uo 
10,000 
9,900 

10, LOO 

10.7 
18.2 

-lL 1 
10.2 
u. 2 

10.6 
11.2 
-u. o 
10.2 

-10.5 

-12.2 
-15.1 
10.0 

-19.0 
-19.2 

10.7 
lo. g 

-11.7 
lo. 9 

-10.0 

10.4 
16.1 

-10.5 
-15.3 
-u. 6 

1 
1 
1 
1 
1 

I 
1 
1 
1 
1 

I. 
1 
1 
1 
I 

1 
I 
1 
1 
I 

1 
1 
1 
1 
1 

117 
l22 
U6 
115 
115 

115 
118 
123 
122 
123 

123 
I24 
122 
122 
116 

128 
131 
137 
3J.7 
115 
115 
120 
138 

might 16, 

l0~700 
11,m 
12,200 
12,200 
12,400 

1 3 , h  
12,800 
12,700 
12,500 
12,500 

12,500 
12,400 
13,800 
13,200 
12,400 

12,300 
5,100 
5,203 
5,100 
5,200 

5,900 
7, om 
7,300 
9,l.m 
8,800 

0.30 
54 
32 

.44 -. 30 

-. 33 
.48 
.45 
-53 
33 

-31 
-32 -. 35 
-38 
-32 

-.45 
-039 
.4O 
-33 
.41 

-33 
-.39 
.35 
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TABLE I. - 9- OF TURBULEACE JNPA - C C ~ ~ t F n u e d  

Radar 
picme 
no. 

Airsgeed, 
ve 1 

mpb 

1/2&ute 
interval 

8 

Altitude, 
ft 

Acceleration 
increment, 
an, g 

3 93 
403 
406 

407 
434 
423 
442 
445 

4-47 
453 

:t 
490 
491. 
493 
4% 

4% 

511 

Guat 
velocity, 
me., Pps 

1 
1 
1 
1 
1 

1 
I 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

Flight l6, Jtme 

8,W 
8,200 
'7, 
7,700 
7,700 

7, W 
8,003 
8, ml 

u,W 
U Y ~  

=,& 
n,m 
=,800 
U,5@3 
8, go0 

7,500 
7,200 
6,gaO 
6,800 
~ Y W  

6,800 
6, go0 
6, 
6,800 
6,goo 
7,400 

Flight 17, 

551 
56.5 

572 

575 
578 

582 
583 

9.j 

586 

5%' 

588 

608 
@ 
614 

1 
6 
9 
9 
2 

1 
1 
1 
1 
1 

1 
1 
1 
I 
1 

1 
1 
1 
1 
1 

7 
1 
1 
1 
I 

7 r m  
1O,ooO 
m , m  
10,100 
10,000 

10,203 
10,100 
10,100 
~Y?C'C' 
9,600 

9,500 
9,500 
9,5m 
9,900 
9,300 

9,300 
9,300 
9, 900 
9,900 

10,100 

9,700 
9,600 

;;El 
9,800 

-18.3 
-10.0 
20.1 

-9.3 
10.6 

-10.5 
10. 0 
14. r 

-10.0 
23.9 

-10.4 
-10.1 
10.8 

-16.7 
44.2 

10. g 
U. 2 
10.1 
11.4 
16.8 

10.0 
-10.5 
-16.1 
10.7 

-m.2 
12.1 

30, 1953 - 
119 
121 
126 
132 
Irl 

120 
134 
n h  
122 
128 

120 
116 
130 
log 
127 

13 
L22 
Ilg 
128 
122 

l24 
123 
120 
128 
129 
119 

July 1, Im 

-0.27 
-.37 
-.43 -. 54 -. 30 

.31 

.31 

.39 
-37 -. 34 

- 34 
-.39 
.46 
.44 
.% 

-A4 
-.32 
-.32 
-.34 
-.32 

.31 -. 38 

.41 
-3'7 
.37 

11l 
149 
153 
157 
116 

116 
126 
125 
127 
lJ.8 

119 
U2 
log 
122 
124 

128 
118 
128 
121 
126 

=i 
136 
137 
131 
127 

C o n c l W  

4.53 
-.TO 

63 
-.43 

33 

-. 31 
33 

.40 
-.31 

78 

-.32 
-.30 
36 

-.46 
-.46 

.37 at 
30 

-36 
50 

31 -. 32 
-.48 
.34 

-.33 
-35 

-10.1 
-10.0 
-u. 5 
-U. 1 
-10.6 

10.8 
10.1 
12.8 

-11.8 
-u. 8 

U. 6 
-l4.3 
17. 0 
14.8 
ll. 1 

-U.O 
-lo. 9 
-10.2 
-11.5 
-10.4 

10.0 
- L 3  
u . 3  

-Y.J 
u.8 
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I.. 
0 .  
..a* 

I 
h i e x  I plcim 
no. 

l / 2 4 n u t e  
interval 

616 

617 

618 

620 
62l 

626 

627 

629 

630 
3 6  
%7 
659 

660 
720 
724 
725 
8 3  

Altitude, 
f t 

Airspeed, 
v e ~  
Wl 

1 
1 
1 
1 
I 

1 
1 
1 
1 
1 

1 
1 
2 
1 
3 

1 
1 
1 
I 
2 

I 
1 
1 
I 
1 
2 

might 18, July 2, m 3  

mght 171 July 

;:E 
9333 
9,400 
10, 100 

=',a 
10,000 
9,700 
9,900 
Y), JSKI 

10,000 
9,900 
9 , h  
9,600 
9,- 

9,700 
8,300 
' 1 9 9  

7,500 
7, rn 
7, 
8,700 

2% 
8,gaO 
8,- 

1 

1, 1953 - C ~ n c l M d  

135 
uB 
122 
1.20 
131 

137 
121 
130 
138 
118 

E 3  
117 
127 
132 
l26 

125 
125 
Y 9  
122 
Yk 

L20 
122 
128 
124 
*9 
9 2  

768 
769 
770 

771 

@3 
797 
87'7 

?a2 
886 
3% 

929 

Acceleration 
increment, 
a, g 

Guat 
velocity, 
%er f p s  

0.37 
-31 

m.38 
-36 
-36 

-.46 
-.33 
.40 
.38 

-.38 

--39 -- 36 
.% 
.37 -. 34 

-.J4 
-.a 
.42 
.32 
29 

-.38 -. 31 -. 32 
.38 
.43 
52 

1 
1 
1 
2 
2 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
2 
1 

A 

u.2  
10.6 

-12.8 
32.2 
n. 1 

-4.8 
-1l.2 
l2-4 
11.1 
-12. g 

-13. 0 
-12.6 
u. 0 
n .3  
-u. 1 

-10.9 -a. o 
14.2 
10.6 
10.2 

-12.7 
-m.1 
-10.1 
12.2 
11.5 
13-7 

Flight 19, w 9, s53 

9,200 
9,100 
9 , m  

$C 
8,400 
8,700 

13 ,W 
13,800 
13,700 

l3,800 
13,800 
12,900 
12,800 
12,300 
J-2~300 
10, 803 

10.4 
10. 6 
Ik.1 

-10.0 
-11.6 

-10.6 
12.2 
12.8 
-13.6 
10.1 

145 
133 
132 
1M 
EJ 

133 
120 
143 
149 
a7 

150 
L46 
1% 
133 
1.22 
126 
131 

n 8  
12O 
l.12 
128 
132 

133 
128 
1TT 
130 
115 

9,800 
9sgOO 
9,700 

10,500 
10,700 

10,700 
L O y 5 0 0  
10,600 
10, €03 
10,500 

o8c 
068 
Ogg 
=7 
I28 

150 
131 

133 

0.50 
-.U 
.35 
.37 . 33 

- 39 -. 31 
-.45 
-58 
.$O 

-.58 
.41 
.36 
-37 

-.36 
.46 

-- 33 

0.30 
-30 
.38 

-.32 
-a38 

-.35 
.39 
.40 

-.SO 
.29 

1 
1 
I 
1 
1 

2 
1 
2 
2 
I 

14.4 
-14.4 
1L 0 
n.2 
n. 1 
12.1 
-lo. g 
-12.4 
e - 2  
lo- 7 

-15.2 
11.0 
10. 6 
11.0 
-L1. 7 
14.8 

-10.2 



Guat 
velocity, 
ude, fps 

Radar 
picture 

m. 

&*eat 
v e ~  
mph 

ACC eleration 
increment, 
a> g 

l/2&te 
interval 

-12.0 
-10.6 
10.4 

-12.9 
10.4 

10.3 
n.4 
12.0 
12.0 
ll. 1 

10.2 
-ll. 0 
13.7 

-12.3 
-l4.4 

10.4 
-12.6 
-LB 
10.1 

-l4.1 

11.3 
-10. 9 
-10.0 
12.2 
10. 9 

-10.0 
10. 6 
r~. 6 

-10.3 
-lo. 5 

-10.7 
-13.5 
-10. g 
-10.0 
-13.8 

17.0 
ll. 2 
Y. 8 
16.9 
13.2 

-12.2 
-11.3 
12.7 
11.6 
b. 7 

- ~ . 4  
10.1 

-10.9 
-10. 9 
10.2 
-LO. 7 
-13.4 

Altitude, 
ft 

135 

136 
139 

140 

lk4 

146 

l48 
153 

r65 
19 

206 

209 
212 

254 

255 
261 
265 

275 
282 
2 6  
294 

296 
297 

298 
3@J 
316 

9, 1 9 3  - Cancl- 

132 
127 
122 
l22 
128 

W3 
12b 
120 
116 
ll.2 

112 
n8 
128 
130 
123 

la4 
126 
129 
l42 
L54 

l47 
117 
n7 
151 
l42 

lk6 
U 1  
4 0  
12k 
120 

122 
U8 
I22 
120 
132 

130 
135 
=9 
1 ~ )  
rn 

130 
U S  
112 
126 
123 

129 
126 
125 
~8 
u7 
136 
W .  

1 
1 
I 
1 
1 

1 
1 
1 
1 
1 

I 
1 
1 
1 
1 

1 
I 
2 
1 
1 

1 
2 
2 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
I 
1 
1 
1 

1 
1 
I 
1 
1 

1 
1 
1 
1 
1 
2 
2 

-.39 
-.33 

31 
-.39 
.33 

-32 
.35 
.35 
-34 
.31 

.28 
-.32 
-43 -. 39 

-.44 

32 -. 39 -. 37 
-35 

-0% 

.41 
-.31 -- 29 
-46 
.38 ' 

-a36 
-34 
-34 -. 32 -. 31 

-.j2 
-.39 
-.33 
-29 
-.45 

.55 
38 

-38 
-50 
37 

-.40 -. 32 
.35 
-36 
.48 

-.37 
-32 -- 34 

-.j2 
30 

-.j6 
-.49 

Fllgt 19, &ly 

10,600 
10,700 
10,300 
10,200 
10, 203 

IO,2oO 
10,100 
10,100 
9,800 

10,003 

9,900 
9 ~ 9  
9,900 

1 0 y l O O  
~,~ 
10,200 
10,300 
10 , GOO 
10,500 
10,400 

10,200 
10,500 
10,500 
10,100 
8,203 

2% 
8,800 
8,800 
8,700 

$E 
8,800 
8,700 
9,300 

9,300 
9,300 
91300 
9,400 
9,900 

8,600 
~ Y W  
8,700 
8,700 
8,700 

8 , b  

2% 
8,500 
8,300 
8,800 
8 , W  



NACA EM L5kF07a 

TABLE I.- sumARY OF mUIEIICE DATA - Continued 

1 

j l/2&ut.e 
interval 

Reaar 
picar. .  

no. 

J 

meht 2% w U? 1m 

AltituSa, 
ft 

436 
447 
449 
458 

466 

504 
518 

Acceleration 
increment, 
a, g 

Mrw?=ea, 
Ve, 
mph 

, 
Guat 

-itY, 
b r  fps 

5 
1 
1 
3 
3 

3 
4 
5 
1 
1 

566 
595 
623 
662 

663 

G 7  

668 

671 
677 

681 

-W 
692 
% 

703 

745 

809 
813 
fm 
an 

878 
880 
882 
909 

914 

920 

939 

% 

976 
9% 

9,600 
12,800 
12,800 
12,700 
12,700 

10,400 
10,200 
10,000 
10,400 
9,600 

1 
1 
I 
1 
1 

I 
I 
1 
1 
1 

1 
1 
1 
2 
1 

1 
1 
1 
1 
1 

I 
1 
1 
3 
7 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
I 
1 

1 
1 
1 
2 
1 

; 

134 
a 7  
a 7  
l43 
fi3 

3 
128 
135 

0.49 
.43 

-.43 
-.36 
.43 

-46 
-43 
.42 
-a 
--39 

15.1 
u. 7 
-11.6 
-10.1 
12.1 

10.8 
10.2 
10.4 

- L 6  
-IL6 

16.1 
10.1 
17.2 
10. 8 
10.5 

-10.5 
-Y.O 
-10.2 
13.0 
10.3 

l8-4 
9 . 7  
11.0 
12.0 
12.6 

-1k.2 
-u. o 
mu.? 
13 -4 

-10.1 

18.4 
11.5 

-10.1 
-1l.5 
-10.0 

- a 8  
10.9 
m.3 

- a 9  
a 9  

q . 2  
-u.3 
12.1 
lk.6 
12.1 

3-0-3 
10.3 
lo. 5 
l2.0 
13.1 

12.3 
l0.k 

-10.4 
10.4 
lo. 0 

m g a t  =, 
9,600 
9 , m  
9,500 
9ylW 
9, 

9 , m  
g y m  
9y4W 
9,300 
9 > m  

9,200 
9 , m  
9,300 
9,400 
9,400 

9,- 
9,400 
9,300 
9,300 
9 , m  

8,700 
8 , W  
a,w 

10,200 

12~m 
12,003 
U, 100 
11,300 
U,300 

11,400 
11,400 
11,200 
11,200 
u,m 
11, QXl 
11, 
m, am 
1 0 , m  
10,500 

10,600 
10 700 
10,700 
10, 030 
91900 

Juf 15, 1953 

la 
l24 
IS4 
115 
113 

108 
107 
132 
132 
124 

U 2  
u 
128 
131 
137 

126 
120 
log 
Ilk 
n o  

W 
=3 
122 
130 
132 

130 
lklc 
117 
Y 8  
118 

128 
n 7  
116 
122 
122 

130 

116 
Ilj 
121 

122 
E l  
E 6  
1k1 
116 

0.48 
-30 
-51 
-30 
-a 
--27 
--a -. 33 
.42 
-31 

.% 

.37 

.% 

.38 

.42 

-.k3 
-.32 
-.30 

-3.7 
-.zT 

-50 
-34 

-.30 
--36 
-33 

-. 38 
.39 
-30 -. 35 
-3!3 

.42 
-.% 
.35 
.45 
.37 

.3L 
-34 
-30 
.Jlc 
.kO 

-38 
32 -. 33 

.37 
-a 



NACA RM L54FO7a 

TABLE I. - S U t W  OF TURBUUNCE DATA - Continued 

Radar 
pic:ure 
no. 

l/2-minute 
in t e n d  

FUght 21, Jtily 15, 1953 - C 0 6 4  

&@a 
ve a 
W 

Altitude, 
it 

Ses 

987 

005 

Acceleration 
increment, 

a=, g 

9,800 
9,900 
9,900 
9aW 
9 , m  

91 100 
9,100 
91 
9, 

1 
1 
1 
1 
1 

2 
2 
2 
2 

Gust 
velocity, 
rher fps 

plight 22, W l6a 1953 

145 
l46 
J-47 

132 

1-76 

283 
322 

-10.7 
-10.4 
-12.7 
m.9 
-n. g 

LO. I 
-=5 
l6.6 
ll. 7 

u9 
l20. 
122 
122 
121 

157 
154 

$2- 

-0.32 -. 31 -. 39 
.33 

-.36 

.40 
-.44 
.61 
.43 

1 
1 
1 
1 
2 

1 
2 
i 
2 
2 

Fllght 23, JWf 17, 1993 

7t3m 
7,300 
7,300 
7,300 
71 700 

6,200 

f:E 
5,- 
5,900 

443 

129 
U3 
137 
136 
134 

u 9  
rn 
138 
U8 
136 

L O  I 

561 

579 

589 

583. 
582 
5es 
391 
593 

z z 
bog 
6 ~ 5  
617 
618 
620 

622 

6 8  
6 5  

0.32 
.43 
-34 

-.33 -. 32 

-.38 
-.To 
.34 
-52 

--35 

10.3 
13.6 
10.2 

-10.2 
-10.0 

-13.2 
-m.4 
10.0 
15.4 

-10.5 

12,- 

1 
1 
1 
1 
1 

1 
1 
1 
1 
2 

2 
1 
2 
1 
2 

5 
I 
1 
1 
1 

1 
1 
1 
I 
1 

1 
1 
1 
I 
1 

120 

Plight a, 
9,600 
9,600 
8,300 
8 9 0  
8,300 

8 , m  
8,200 
8, 
7,900 
B a r n  

8 , a  
7,900 
8, 
7,700 
7,500 

? a m  
7,900 
8, 
8, cXKl 
8, JDO 

8,200 
8,300 
8, am 
8,300 

a 8,403 

8,500 
8,400 
7,400 
7,500 
7a4m 

0. 33 

-10.4 
10.0 
10. 6 
10.2 
1l.2 

U.8 
13.9 
-ll. 3 
-&.4 
-10.4 

10.6 
10.8 
10.4 
4.2 

-16. I. 

10.7 
12.3 
11.9 
10. 9 
10.2 

10.1 
lo. 1 

-12 8 
-10.8 
lo. 4 

-10.7 
I l .  3 

-13.0 
10.4 
12.2 

w =, 1m 
1% 
133 
E O  
122 
118 

135 
r24 
12$ 
122 
119 

126 
l42 
a 0  
137 
140 

132 
Irl 
128 
118 
116 

l.22 
123 
n9 a 
124 

U1 
n 7  
107 
lQ5 
lob 

-0.3 
32 

-31 
30 - 32 

-33 
38 -. 34 

-.42 -. 30 

-32 
.37 
.35 
.50 

-a% 

-34 
.38 
.37 
31 

.29 

-30 . jo -. 37 
-.32 

31 

-.29 
32 

- 3 4  
27 
32 



*:*. ... . . 
a .i* a*. 

*. 
m e  . 
a*.. 

0.0. 

..a. 

Rsaar 
picture 

110. 

1/2-mFnute 
h t e r v a l  

Altitude, 
f t  

Flight 24, JWy 22, 1953 - Concluded 

626 

627 

638 

639 
a 3  

2; 
696 
722 

724 

Gust 
velocity, 
b r  i p s  

- 

*- 

-~geed, 

%& 

1 
1 
1 
I 
1 

I 
1 
1 

17 
17 

18 
1 
1 
1 
1 

1 
2 
1 
1 
1 

Acceleration 
bcrement, 
an, E 

7,600 
7, 500 
7,500 
Tt P 
7 , m  

7,900 
7,800 
7,800 

2% 
8,6cxJ 
8,600 
7,100 
6,600 
6,400 

6,5m 

;;g 
9,- 
9,900 

768 

769 

771 

773 

791 

0.31 
-.J5 
.JJ 
.43 

-.JO 

-.43 -. 31 
.% -. 44 
.35 

.46 -. 52 
-35 -. 57 
.57 

-. 38 
--37 
.42 

-.67 
32 

.40 
-.f2 
-a46 
-30 -. 5k 
. 29 -. 33 
.40 

-a31 
.41 

-30 -. 31 -. 60 
-.58 
945 

105 
LU 
la6 
I.U 
ro6 

ru. 
U 
110 
126 
131 

l41 
131 
118 
127 
E Z  

127 
u 3  
lg 
112 
ro? 

PYCt 26, 

6 , m  
6 , m  
6, 
6,100 
6,- 

6,300 
6,300 
6,300 
6,400 
6,joo 

6,goO 
7,100 
7,600 
7r 700 
7,700 

7 ,7a  
7,800 
7,700 
7,- 
7,500 

79 500 
T Y ~  
79500 
7,600 
79800 

'7, 
7,800 
8,200 
8,300 
8,300 

8,400 
8,403 
9,800 
9,900 
9,9co 

2 
3 
4 
4 
5 

6 
6 
6 
6 
6 

9 
1 
2 
2 
3 

3 
3 
3 
3 
3 

3 
4 
4 
4 
4 

1 
1 
1 
I 
1 

1 
1 
1 
1 
1 

U.4 
- a 8  
11.8 
4 . 7  

-10.0 

-4. J 
-u. 1 
12.1 

-14.6 
11.4 

13.4 
-18.4 
11. 9 

-12 -4 
19.9 

-13.6 
-12.9 
14.8 

45.2 
lJ--5 

l4.l 
-Y.2 
-16.5 
EL. 1 

-18.2 

rO.4 
-11.5 
14.1 

-11.0 
a . 3  

lo. 7 
-10.5 
-19.3 
-19.7 
14.1 

J 

JLily n, 1953 

W4 
126 
117 
116 
IzT 

n 9  
118 
1 ~ ,  
127 
128 

124 
u 9  
125 
& 
120 

118 
120 
119 
~2 
118 

119 
119 
116 
u6 
w 
u 7  
lea 
n 9  
119 
120 

U.9 
125 
129 
I.22 
132 

0.36 
.30 
30 -. 36 

.28 

-.3r 
.39 

-.29 
38 

-34 

-40 
37 

.30 

.?A -. 36 

-32 
-.32 

.29 
-.34 
-.37 

l4.l 
U.2 
11.8 

-13 -3 
10.8 

- a 6  
3-4-3 

-10. g 
12.4 
10.6 

11.5 
n.5 
la 3 
11.0 

-12.0 

10.4 
-n. 3 
10.8 

-12.1 
-13.8 



Rrder 
picture 
no. 

Altitude, 
ft 

112-minute 
Interval 

Flight 26, July 27, 1 9 3  - Conchled 

Airspeed, 
ve 2 

mph 

Acceleration 
incranent , 
an, g 

0 -32 
.kg 

-.35 
. f l  

-.4O 
- .39 

-35 
-.J6 

791 

839 
%O 
861 
863 
866 

Gust 
velocity, 
ude, 0 s  

10.2 
16.0 

-10.7 
10.1 

-11.3 
-11.9 
U.7 

-11.8 

9,900 
9, 900 

;: E 
9,900 
9,500 
9,700 
9,700 

1 
1 
1 
1 
1 
1 
1 
1 

Flight 27, July 28, 1953 

130 
126 
136 
125 
144 
136 
134 
l2b 

929 
930 
952 
947 
031 

037 
2cL 

227 

229 

252 

9,700 
9,100 
9,900 
9,900 

10,100 

9,900 
9 , w  
9,900 
10,200 
6,333 

7, 100 
7, 
6,500 
6,700 
6,600 

4,- 
5,700 
6,600 
6,100 
6,m 
6,800 
9,100 

1 
1 
1 
1 
1 

1 
1 
1 
1 
I 

2 
3 
I 
1 
1 

1 
1 
2 
2 
2 
2 
2 

FVght 28, A ~ m t  5, 1993 

130 
130 
lk6 
123 
128 

132 
n 9  
u? 
122 
u 6  

138 
138 
~4 
y2 
117 

lls 
y.5 
120 
127 
UO 
U2 
138 

423 

425 
451 

456 

457 

450 
461 

463 

0.41 
.38 
-38 

-.36 
-.35 

- 32 - -43 
-50 

- -50 . 33 

-38 - 37 
-5'7 - -29 
-55 

- .47 
-33 - .38 
-36 
.43 
-33 
-43 

1 
1 
4 
1 
2 

2 
2 
2 
1 
1 

1 
2 
1 
2 
2 

1 
1 
2 
2 
2 

12.8 
12.0 
10 .6 

-12.1 
J l . 3  

10.0 
-+-9 
l-0-3 

-16.9 
ll.4 

n . 4  
10.9 
M .4 
-10.6 
19.0 

-16.1 
Y.7 

-12.8 
ll.4 
13.6 
m.1 
12.1 

6,100 
6,000 
5 , m  
5,930 
5,900 

6,100 
6,100 
6, 100 
6,100 
6 , m  

6 , m  
6,100 
6,300 
6,200 
6,200 

6,300 
6,300 
5,400 
6,100 
6,100 

M7 
I ~ o  
117 
l24 
I23 

123 
lr 
123 
u 5  
12O 

ll6 
117 
U 
109 
n 7  

U3 
Ilk 
UA 
u5 
LQ2 

-0.37 
.48 

-.29 
.33 
-.Js 

-34 
-.48 
-37 

-.29 - 32 

-4.8 
-35 
30 
-28 
-28 

- .k1 
-39 

-.29 
.40 
--30 

-10.4 
14.2 

-10.3 
U.2 
-=.I 

11.6 
-15.6 
12 .4 

-10.4 
11.2 

17.2 
12-9 
l l .4  
10.9 
10.1 

-14.1 
14.1 

-10-3 
14.6 

-12.4 



TABU I. - SIBWRY OF 97REWXRE DATA - C o n t i a d  

Gust 
velociw, 
&e, fP8 

Airspeed, 
ve , 
mph 

Altitude, 
ft 

Radar 
pictures 
no. 

463 

464 

2 
485 

488 

489 

493 

$94 
k97 

498 

4 99 

500 

501 

5C4 
!08 

Acceleration 
-emrat, 

a% K 

1/2dnute 
in terval  

2 
2 
2 
3 
1 

1 
2 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
2 
3 
1 
2 

2 
2 
3 
3 
1 

1 
2 
2 
2 
2 

1 
1 
1 
1 
2 

2 
2 
3 
3 
3 

3 
3 
3 
I 
1 

1 
1 
1 
2 
2 

P l i g h t  28, August 

6JooO 
~ J W  
5,900 
5,900 
5,900 

5,900 
5,800 
6,600 
6,800 
6,900 

6,600 
6,600 
6,500 
6,700 
6,700 

6,700 
6,600 
6,600 
6,- 
6,400 

6,400 
5,900 
53%' 
6 , W  
6 , m  

6 , m  
5 9 p  
6 , ~  
6 , W  
5,900 

6,000 
5,m 
6 , m  
6,100 
6 , m  

6,100 
6,200 
6 , m  
6,000 
6 , m  

6 , W  
6,200 
6,200 
6,200 
6J3QJ 

6,300 
6,200 
6 , m  
6,300 
6,300 

6,200 
6,100 
6,400 
6,- 
7, OOo 

12.9 
14.6 
13.0 
14.3 

-U.3 

13.0 
11.0 
15-9 
ll.1 

-13.5 

U-6  
10.9 
n.1 

-14.7 
-12.9 

13 -5 
12.4 
20 .o 

-13.2 
10.6 

-U.2 
-10.0 
10.0 
-1l.7 
- ~ 6  

-12.5 
m.8 
m.5 

4 5 - 9  
-1l.5 

-17.4 
10.8 
12.6 
l3-4 

-10.2 

-12 -6 
-1J.7 
lo.4 
12.2 
16.7 

11.5 
-13.8 
-12.2 
17.2 

-33 - 7 

-1l.8 
-14.7 
-Y.2 
-10.7 
-u.o 

-13.2 
11.0 

-10.4 
10.8 

-14.6 

5, 1953 - Continued 

99 
108 
110 
112 
W 

118 
120 
117 
uB 
108 

lU 
122 
120 
u.8 
115 

112 
123 
126 
125 
108 

la6 
105 
109 
1lJ. 
115 

l~i? 
116 
log 
lW 
1l1 

LU 
lag 
su 
107 
107 

10g 
w 
107 
1lO 
ldf 

I l l  
UO 
103 
117 
l20 

115 
113 
U O  
~4 
120 

112 
117 
121 
130 
lI.8 

0 -30 
.38 
-3 
-38 - -28 

37 - 32 
-45 
31 - .35 

-37 - 32 . 32 - -42 
- -35 

-36 
-37 
-60 - .40 
2'7 

- 3 4  
-.9 
-26 

-31 
-.32 

-54 
-30 
27 

-.36 - -30 

-.46 
-28 
-34 
-9 
-.26 

- .33 
-35 
.27 
-32 
.k 

.X, 
-.36 - -30 
.48 

-.m 
-.33 
-.40 
--70 - -29 
-.32 

-35 
.31 

- -3Q - 34 
-.42 



U C A  RM L%FO?a 

W L E  I. - SZE:.'fiY OF DATA - Continued 
I 

Rsdar 
picture ' 

no. 

~ u g t  
velaciiiy, 
Uder fge 

1/2-nhute 
interval 

A i r w e d ,  
v e ~  
mph 

Flight 28, August 5, 1953 - Concluded 

Altitude, 
f t  

Acceleration 
krenent ,  
a1 g 

508 

511 

2 
2 
2 
2 
2 
2 
2 

n igh t  29, August 10, 1 9 3  

61goO 
7 , m  
7, 
7, 
7 1 m  
7.1 am 
7 1 m  

684 
717 
720 
722 

723 
760 

7 s  
-IT+ 

=5 
120 
120 
u.6 
Y3 
116 
1l6 

1 
1 
1 
1 
1 

1 
1 
1 
4 
1 
1 

ni&t 30, Auguet 17, 1953 

0.35 
.% - 32 

-.31 
-.31 
-.29 - -29 

7,500 
7, OOo 
7,400 
7,800 
7, so0 

7,900 
7,400 
7,400 
7,200 
'11400 
7,403 

850 
862 
G3 
982 
883 

8 9  
895 
899 

W 

910 
911 

978 
mS 

U.8 
u . 7  
n . 3  

-1l.3 
-11.6 
-U.3 
-10.4 

1% 
105 
lk1 
143 
144 

143 
1.21 
SQ 
125 
I21 
108 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

I 
2 
3 
1 
1 
1 
1 
2 

I Pliebt 31, August ls, 1953 

0.32 - -29 
.40 

-35 
-36 

-46 
.J8 - 32 
-39 
30 

-.43 

120 

123 
151 

3-54 

155 

1% 

171 

U)-1 
-U.J 
11.6 

-10.2 
10.3 

U-3 
12.8 
U.8 
12.8 
10.3 

-16.2 

8,200 
8,100 
8,100 
8 , m  
8, 

8,100 
7,900 
7,900 
77 
8,400 

8,600 
8,300 

2% 
8,600 
8 , b  
8,500 

0.40 
-37 
--39 
--34 
-30 

-31 
- .29 
-.31 

.35 

.39 
-52 
-44 
.39 
.38 
-63 
-31 
.3k 

154 
12J 
124 
I22 
u.6 

132 
123 
131 
126 
1% 

U5 
142 
150 
118 
127 
126 
121 
=!3 

10.9 
-12.6 
-u.3 
-U.7 
11.1 

10.0 
-10.0 
-10.1 
14.9 
11.0 

12.2 
15.3 
12.3 
13.8 
12.4 
20.9 
10.9 
11.7 

1 
1 
1 
I 
1 

1 
1 
1 
I 
1 

1 
1 
1 
1 
1 

-0-9 
-3 
-.JO 
-.37 
-44 

-.32 
-40 

-.31 
, -.& 

-39 

-.32 
.W. 
-41 
.61 

-52 

7,900 
7, &Q3 
8,400 
8,500 
8 1 m  

a s h  
8,500 
8,700 

I:C 
8,700 
8,600 
81 700 
8,700 
8,m 

-11.0 
-10.7 
-10.0 
-11.1 
a - 5  

-u.1 
U - 3  

-10.3 
-20.2 
E.7 

-10 6 
14 -3 
12-5 
18.9 
-14 .? - 

132 
131 
126 
140 
125 

m 
I&. 
126 
1J5 
129 

127 
129 
138 
U5 
14a 



NACA FM L5bFO7s 

TABU I.- SU.P.'ART OF W m E  DATA - Continued 

J 

r 
Radar 

picture 
no. 

Acceleration 
incre3zmlty 
a# g 

Gust 
velocity, 
Vde, f p s  

1/2-minute 
interval 

Fright 31, ~ugust 18, 1553 - Conchded 

171 
227 
228 

232 
233 

279 
281 
330 
331 

332 

Altitude, 
f t  

msPeed, 

mph 

1 
1 
I 
1 
1 

1 
1 
1 
1 
1 

1 
1 
5 
1 
1 

4 
4 
4 
4 
5 

l40 
I 3  
121 
u 9  
119 

129 
122 
118 
120 
121 

116 
n 3  
121 
148 
138 

154 
148 
155 
1% 
148 

8,400 
8,100 
9, W 
8,100 
8,100 

8,200 
8,200 
8,200 
8,209 
8,200 

7,600 
79- 
7,600 
7,700 
7,800 

7,600 
7,500 
7,600 
7, 
7,500 

-0.44 
-.42 
--53 
-35 
-38 

.56 
-.U - .41 
-.42 
-39 

- 65 
.46 

-.47 
-.85 
-65 

59 
-62 
-48 
-52 

-.42 

.44 
-.46 
-.P 
-.48 

63 

-.sS 
.53 
.42 
.44 

m.53 

Auguet  19, 1933 

155 
147 
146 
145 
143 

156 
L47 
159 
l62 
162 

167 
1-69 
172 
164 
166 

l 6 4  
l67 
155 
173 
lac 

154 
1% 
173 
163 
r60 

164 
153 
165 
168 
1.62 

357 
358 

367 

363 

370 

381 

382 

3 3  

384 

0.40 
-.31 

-36 
.44 . 30 

-.J1 -. 30 
-31 -.48 

-.49 

-.a 
-.28 
.35 
.39 - 50 

- -39 
.53 

-.41 
-50 
.47 

-12.0 
-12.0 
-15.2 
10:2 
ll.1 

14.8 
-12.6 
-10.7 
-10.8 
-10.0 

16.0 
n.1 

-ll.3 
-21.4 
16.1 

15.0 
15.2 
12.7 
12.4 

-10.5 

11.7 
-12.1 
-12.9 
-12.1 
16.3 

-&.7 
14.2 
m.4 
10. 9 
-U -6 

11.9 
-U.O 
12.5 
15.5 
10.9 

-10.1 
-lO.3 
l l .2 

-16.7 
-17.0 

-U.2 
-10.3 
12.1 
L1.O 
15.1 

-10.5 
14.9 

- l l . O  
13 -4 
13.3 

2 
1 
1 
6 
6 

1 
1 
1 
3 
3 

3 
3 
1 
1 
1 

2 
2 
2 
3 
3 

3 
3 
4 
4 
4 

4 
4 
4 
1 
1 

Flight 32, 

8,400 
8,400 
8,400 

:;E 
8, 
8,700 
8,700 
8,400 
81 go0 

8,400 
8,500 
8, go0 
&go0 
8,300 

8,400 
8,500 
8,300 
~ Y W  
8,400 

8 , r n  
8,400 
8,400 
8,400 
8,400 

8,300 
8,300 
8,300 
8,200 
8,300 



%BE3 I.- OF m E  M'l% - Continued 

Mar 
picture 

no. 
1/2-minute 
interval 

Altitude, 
ft 

3 a  

385 

386 

389 
993 

5 9  

3% 
397 
999 
401 
4W 
k13 

J+lb 

-speed, 
v e ~  
mph 

1 
1 
1 
1 
2 

2 
1 
1 
1 
I 

1 
I 
I 
2 
2 

2 
2 

2 
4 

3 
4 
4 
2 
5 

6 
7 
3 
6 
6 

2 
2 
2 

17 
17 

6 
14 
20 
22 
2 

21 

Acceleration 
increment, 
an, g 

Gust 
velocity, 
rhea fpa 

night  32, ~ w t  

8,200 
8,200 
8,200 
8,200 
8 , m  

8,200 
8,200 
8,200 
8,200 
8 , m  

8,100 
8,100 
8, 
8 , m  
8 , m  

8,100 
8 , m  

B a r n  
8, cm 

8,000 
8,102 
8,100 
7,- 
8,600 

8,500 
8,400 
8,200 
8,200 
8,200 

a,=' 
8,300 
8,500 

10,900 
7,800 

8 , m  
8,200 
8 , D  
8,300 
8 , m  
8, 

Flight 36, 

758 
7 a  

761 

2,800 
lam 

::E 
8ao 
8ao 

1 
2 
2 
5 
5 
5 
5 

19, 1953 - concluded 

163 
l62 
r69 
1% 
157 

153 
145 zf 
152 

151 
160 
157 
1% 
162 

164 
160 
4 7  
168 
165 

155 
141 
147 
144 
145 

155 
155 
153 
U7 
U7 

U7 
146 
l60 
W 
U7 

U5 
1 9  
154 
146 
151 
153 

September 8, 1 9 3  

night 38, septemba 17-18, 1 s  

172 
130 
U l  
124 
56 
91 
91 

803 

804 

7 

0.40 
70 
.M - -43 
-41 

-.40 
-52 
-50 

-.65 
-.53 

-.42 
.43 
.46 
-56 
-53 

-.42 
-46 
.39 
.43 
-45 

-39 
-.61 
.36 
.a 
-39 

• W 
.38 
.?a 

-.39 
.34 

.43 
-37 

-.39 
.J5 

--37 

-.39 
-38 
-41 

- -36 
-39 
.46 

10.1 
17-7 
n . 7  

-12.3 
10.9 

-10.8 
14.8 
13.2 

-16.3 
-1.h.5 

-u.3 
n. 1 
12.0 
14.9 
4 . 5  

-10.6 
12.0 
m.3 
10.6 
l l . 3  

10.4 
-17.9 
10.0 
12.7 
11.1 

U -4 
10.1 
10.2 

-11.9 
10.1 

13.0 
3.0-3 

-3.0.2 
U. 1 

-11.0 

-11.9 
-10.1 
10.8 

-10.2 
lO.4 
12.3 

0.42 - 35 
-.31 
--34 
-2s 
.39 - 27 

1 
1 
1 
1 
2 

10.4 
11.6 

-10.0 
-11.6 
11.7 
18.4 
12.5 

7,200 
7,200 
7,200 
7 r m  
7, 

U6 
132 
1% 
141 
137 

-0.33 
-35 
.36 

-.49 
--9 

-10.1 
-11.0 
m.9 
-14.4 
-m.5 



. 

>-&-u 
picture 

IK1. 

1/2-mlnute 
intervpl 

Accdlerarion 
inc-t, 

Qt g 

801, 
a05 

8% 

808 

eoS 
811 
812 
817 
m 
a 9  

623 

&L 
833 
8% 

835 
837 
841 
857 
e€io 

862 
& 
sn 
880 
981 

631 

6% 

E& 

chmt 
=lXity, 
h a t  

Altitult, 
n 

A-. 
V m  
mph 

-u.6 
-12.1 
10.7 
L1.6 
Lo-5 

u . 3  
10.0 

-35.0 
U . 0  

-10.6 

n.3 
48.5 
11.8 

-14.6 
l l .4  

-10.0 
10.0 

-13.6 
l2.1 
u.7 

9.6 
-10.9 
l l . 4  
10.8 

4 3 . 3  

-18.6 
lO.8 

-10.0 
-1.l.1 
-14.0 

15.3 
13.7 

-10.7 
-10.7 
17.4 

-21.7 
12.4 

-1l.4 
-u.3 
16.1 

u . 9  
16.6 
m.0 
10.6 

-1l.2 

-1Q.3 
-10.8 
12.9 

-15.0 
12.0 

-12.6 
-1l.3 

10.7 
u - 7  

-12.7 

17-18, 1 9 3  - 
140 
128 
l4r 
l.40 
139 

151 
J-39 
U9 
142 
W 

W 
126 
l33 
129 
143 

141 
142 
137 
1j2 
142 

Ijl 
l31 
u4 

3 
129 
122 
Iry 
W 
lp 

3 
1% 
162 
140 

1.40 
lb2 
144 
h 7  
152 

147 
159 
w f  
150 
157 

1% 
IU 
I& 
145 
U7 

I37 
l h  
M 
l39 
l33 

sapteab- IB, 1993 

3 
1 
1 
2 
1 

2 
3 
3 
3 
3 

3 
4 
4 
4 
2 

1 
1 
1 
1 
1 

2 
2 
1 

42 
1 

1 
1 
1 
1 
I 

2 
1 
1 
1 
1 

1 
1 
1 
1 
2 

2 
J 
3 
3 
3 

3 
3 
3 
3 
1 

1 
2 
2 
2 
1 

Cm~lrdcd 

-0.39 
-.37 

.36 
-39 
.35 

.51 
-33 

-.p 
-44 

- 3 2  

.35 
-.5S 
-38 
-4 

-39 

-3 
-9 

-.4> 
-38 
.w 
-49 
-2% 

-37 
.39 
-.48 

- -sS 
-32 

-31 
--33 
-.hz 

.47 
-52 

-.41 
-.42 

.59 

-.74 
-43 

-.40 
-.40 

.S9 

.;w 

.63 
-39 
-38 
-.42 

-.PI - -37 
-4s 

--52 
-39 

-A2 
-38 
-38 
-36 

-.40 

Flight 38, September 

7,000 
7,100 
7,100 
7,200 
7,300 

7,330 
7,203 
'1,200 
7,230 
7,200 

7,100 
7,300 
7,203 
7,300 
7,400 

7,m 
7.300 
'1,600 
7,600 
7 , m  

7, 2~ 
7 , m  
7,300 
7s 
7r 100 

'1,000 
7,100 
7,lW 
!,3w ,.m 
5 w0 
5;km 
5.500 

;;E' 
S,Joo 
5,300 
5,300 
S,Joo 
4,900 

4,800 
b x W  
4,300 

k,- 
4 goo 
4:6w 
4,600 
4 , w  

4 . W  
4 rX, 
k'im 
4:100 
3,300 

Flieht 39, 

930 

901 

gYc 

93 

1b-I 
us 
147 
143 
1R6 

v6 
u6 
133 
l30 
9 3  
153 
us 

3 
3 
1 
1 
2 

1 
1 
1 
1 
1 
2 
1 

0.36 
-3 
-35 
-42 
.32 

--fo - .P 
.W 
-32 

- 3 0  
-37 
.30 

7,800 

;;E 
;;E 
7,900 
7,900 

?E 
2% 
7, 

Ll.2 
10.6 
10.8 
l3.1 
10.0 

-M.O 

-22 
11.3 

-10.2 
-12.6 
10.3 
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ABSTRACT 

Data on atmospheric turbulence i n  the v ic in i ty  of thunderstorms 
obtained during a f l i g h t  evaluation of an experimental C band (5.5 cm) 
airborne radar a r e  sununarized. The turbulence data were obtained with 
an NACA VGH recorder ins ta l led  i n  a United A i r  Lines DC-3 airplane.  




