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REPORT No. 93.

AERODYNAMIC CHARACTERISTICS OF AEROFOILS.

By Nationan Apvisory COMMITTEE FOR ABRONAUTICS.

INTRODUCTION.

This collection of data on aerofoils has been made from the published reports of a number
of the leading aerodynamic laboratories of this country and Europe. The information which
was oribinally expressed according to the different customs of the several laboratories is here

presented in a uniform series of ehqrts and tables suitable for the use of designing enomeers

and for purposes of general reference.

It is a well-known fact that the results obtained in different laboratories, because of their
individual methods of testing, are not strictly comparable even if proper scale corrections for
size of model and speed of test are supplied. It is, therefore, unwise to compare too closely
the coefficients of two wing sections tested in different laboratories. Tests of different wing
sections from the same source, however, may be relied on to give true relative values.

The absolute system of coefficients has been used, since it is thought by the National
Advisory Committee for Aeronautics that this system is the one most suited for international
use, and yet is one for which a desired transformation can be easily made. For this purpose 'a
set of transformation constants is included in this report.

Each aerofoil section is given a reference number, and the test data are presented in the
form of curves from which the coeflicients can be read with sufficient accuracy for design pur-
poses. The dimensions of the proﬁle of each section are given at various stations along the
cbord in per cent of the chord, using as datum the line shown on the curves. The shape of the
section is also shown in reasonable accuracy to enable one to more clearly visualize the section
under consideration, together with its characteristics. To obtain more accurately the dimensions
of the profile of each section, a separate data sheet for each section has been included which
gives an additional decimal place for the greater portion of the ordinates.

The authority for the results here presented is given as the name of the laboratory at which
the experiments were conducted, with the size of model, wind velocity, and date of test.

TRANSFORMATION COEFFICIENTS.

For the convenience of those who prefer to use a system of units other than the absolute
system there is given below a table of transformation constants based on the standard condition
adopted by the National Advisory Committee for Aeronautics of:

Temperature= 15° C.

Pressure =760 mm. Hg.
Humidity = 0.
Gravity = 9.80 m./sec?=32.2 ff.[sec?

thus giving values of specific weight of air

W=0.1225 kg./m.* =0.07636 lbs./{t.? 5o
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and of density

¢=0.01250 in the French engineering or kilogram, meter, second system.
or

=0.00238 in the English or foot, pound, second system.
In absolute units P=CqV2, .
In kg./m.? —— m./fsec. P=.1250 OV>.
In kg./m? —— km./hr. P=.009645 CT™

In lbs./sq. ft. ——— ft./sec. P=.002378 OV
In lbs./sq. ft. ——— mi./hr. P=.005116 OV,
INDEX.,

Three separate types of index are given; chart indexes which make it possible for a designer
to select the wing section most suitable for the particular design in which he is interested; a
group index which is arranged in the same order as the curve sheets, i. e., by counfries and
laboratories at which tests were conducted, each section also being designated by a reference
number; and an alphabetical index.
CHART INDEX.

In order that the designer may easily pick out a wing section which is suited to the type of
machine on which he is working, four index charts are given whwh classify the wmgs according
to their aerodynamic and structural properties. o

In Chart No. 1 the minimum drag is plotted against the L/D at one-fourth the maximum
lift. 'This chart should be used in choosing a wing section for a high-speed machine, the wing
sections being more suited for this use the farther they are from the lower left-hand corner.

In Chart No. 2 the mean spar depth is plotted against the maximum lift in order to show
the possible strength and lightness of th® wing structure. The higher the maximum lift coeffi-
cient is the smaller will be the wing area and the lighter the structural weight, and in the same
way the greater the depth of the spars the lighter will be their weight, so that the sections
the greatest distance from the lower left-hand corner will give the lightest and strongest wings.

The maximum L/D is plotted against the maximum lift in Chart No. 3, which is of use in
choosing the wing section for a slow and efficient machine. In the same way as before, the sec-
tions farthest from the lower left-hand corner are the best for this purpose.

In Chart No. 4 the L/D at two-thirds the maximum lift is plotted against the maximum lift,
so that this chart can be used for choosing a section that will give an efficient climb or a long
range abt-cruising speed. The best sections for this purpose will be the farthest from the lower
left-hand corner of the chart.
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REF. No! 1. REF. No. 2. ) REF. No.3. | REF. No.+4. REF. No. 5. REr. No. 6.
U.S. AL U.8.A.2 U.S8.A.8. U.S. A4 T.8.A.5. T.8. A6
Per I Per
cent of cent of =
chord. Ordinates. chord. Ordinates.
TUpper. | Lower.| Upper.| Lower. Upper. | Lower.| Upper. | Lower. | Upper.| Lower. | Upper. | Lower
The following ; ' :
tﬁb].BS havé been i) 1.22 0.8t 0.80 0.0 0.79 0.0 0.81 6.0 0.73 0.33 672} 0.72
1.25 2.56 0.42 1.80 0.27 1.25 1.87 0.13 2.43 0.253 2.10 0.17 1.77] 0.08
prepared to  give 2.5 447 0.19| 2.98] 0.49 2.5 | 2.64| 0.30) 3.44| 0.5t 3.03] 0.03; 2.39| 0.0
e . 5 4.77 0.0 4.38 0.88 %5 3.91 0.62 4,88 1.07 4.40 0.63 3.4 ¢ 0.088
additional decimal 7.5 | 558 012 550| 1.23 7.5 | 00| 0.9 6.00[ L47| 5.40| 0.25| 4.41] 0.32
p].&CQS fOI‘ the 1(_) 6.11 0.32 6.3% 1351 10 5.98 1.15 i 6.83 1.82 6.20 0.57 5.13] 0.63
R 15 6.80 0.90 7.65 1.94 13 7.30 1.65 7.87 2.35 7.16 1.10 612 L28
greater portion of 20 7.28§ 160§ 37| 2.23 20 8.20| 1.87] 857 57| 7.92| 155| 6.90] 1.07
the ordinates : 30 7.61 2.27 8.80 2.57 30 8.6% 2.30 8.90 2.83 8.30 2.02 7.40 | 2.77
40 7.55 2.28 8.50 2.73 40 8.44 2.50 8.57 2.93 8.14 2.17 7.36 | 2.9
50 7.11 1.72 7.85 2.53 50 7.75 2.33 7.82 2.63 7.55 1.96 6.851 2.52
60 6.38 1.04 6.83 1.85 60 6.80 1.78 6.90 1.98 6.75 1.55 6.03 | 1.93
0 5.32 0.34 | 5.62 1,27 0 5.57 1.15 5.60 L2 5.63 1.18 4,91 1.32
&0 3.90 0.0 4.12 0.72 80 4,08 0.63 4.08 0.62 4,24 0.76 3.521 0.72
] 2.47 0.03 2.48 0.30 90 2.39 0.33 2.32 .30 2.52 0.55 2.0t ] 0.12
93 1.50 0.23 1.50 Q.15 a3 1.55 0.15 1.45 0.18 1.50 0.35 .15 0.0
100 0.83 0.49 0.70 0.0 100 0.69 0.0 0.71 0.0 0.50 0.0 0.29 ) 0.29
o 1 S SRS SRS SOOI SO R, e 0.0 Lol . S
REF. No. 7. REF, No. 8. REF. No. 9. REF. No. 10. REF. No. 11, | REF. No. 12. | REF. No. 13. | REF. No. 14,
Per U.8. 4.7 U.8.A.8. U.8. A9 U.S. A. 10, per | U-S-AL | TS A2 | T.SAW | USAIL
cent of = = cent of —=
chord. Ordinates. chord. Ordinates.
Upper.| Lower.; Upper. | Lower.| Upper.| Lower.| Upper. | Lower. Tpper.| Lower.| Gpper. | Lower. Uppfz!‘. Lower.{ Upper. | Lower.
1] 1.25| 0.0 1.25 0.¢ 1.25 0.0 1.25 0.0 0 1.25 0.0 .95 0.0] 1.25 0.633 1.22 0.63
1.25 3.40 | —1.07 4.65 1 —0.38 3.25 0.0 2.43 0.0 1.25 2.32 0.0 4.73 0.0 2.277 | 0.467 2.56 0.46
2.5 5.38 | —1.58 6.33 | —0.58 4.58 .0.0 3.43 0.0 2.5 3.21 3.0 6.83 0.0 | 3.100| 0.333 3.44 0.33
5 8.7} —2.32 8.73 | —0.81 6.35 0.0 4.50 0.0 5 4,45 0.0 9.34 0.0} 42507 0.150 4,80 0.15
7.5 11.39 | —2.80| 10.21 | —0.95 T.47 0.0 5.73 0.0 7.5 5.30 0.0 1L13 0.0 4.90) 0.033 5.58 0.03
10 13.28 | —3.13 | 1L25 | —1.05 8.22 ) 0.0 6.32 0.0 T 10 5.85 0.0 12.27 0.0 5.4I7| 0.0 6.11 0.0
15 16.00 | —3.65; 12.45| —1.15 9.15 ¢.0 ’ 6.90 0.0 15 6.42 0.0} 13.5 0.0 6050} 0.117 6.88 0.12
20 17.93 ; —3.80 ] 13.33 | —1.22 9.70 0.0 721 . 60 6.78 0.0] 14.56 0.0 6.567| 0.333 7.28 0.33
30 20.00 | —4.02 | 13.93 % —1.29 Id. o7 0.0 7.50 0.6 T30 7.12 0.0} 158.59 0.0 | 6.850 ] '0.867 7.61 0.86
40 20.50 | —3.57 | 13.30 | —1L.28 | 10.00 0.0 T.45 0.0 © 40 7.05 0.0 15.07 0.0] 6.367| 1.000 7.55 1.00
50 19.33 } —3.52§ 13.00] —1.20 9.47 .0 7.10 0.0 50 '6.63 G0 I4.20 0.01 6.600 ) 0.717 711 0.72
60 17.23 | —3.03 | 11.83 | —1.09 8.43 0.0 6.43 0.0 60 5.95 0.0 1271 0.0 597 0.297 6.36 0.28
70 14.37 | —2.50 9.74 | —0.91 7.12 0.0 5.38 0.0 0 5.00 0.0 |- 10.83 0.0] 5.017| 0.0 5.32 0.0
80 10.60 | —L.92| 7.28 | —0.66 | 35.56 6.0§ 42 9.0 80 3.92 0.0] 803 0.0 280 0.110] 3.920| o1
6.256 | —1.17 4.50 [ —0.40 3.62 0.0 2.92 0.0 90 2.71 0.0 4.97 0.0 2.433} 0.233 2.50 0.23
95 3.95 | —0.75 2.5 ! —Q.10 2.60 0.0 2.23 Q.0 95 2.12 0.0 2.65 0.0 1.620| 0.3% 1.67 0.37
100 1.5 0.0 1.40 0.0 1.50 0.0 150 0.0 100 1.50 0.0 150 0.0 0.833} 0.500 0.83 0.20
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REF. No. 15. | REzr. No. 16. | Rer. No, 17, REF. No. 18. REF, No. 19. | REr. No. 20. | REr. No. 21, REF. No. 22
Per U.B. A, 16. U. 8. A. 17, U.8. A 18. U.8.A.19. Per U. 8. A.20. TU.8 A 21, U.8. A 23 U.8. A. 24,
cent of B == - == cent of -
chord. Ordinates._ chord. Ordinates.
Upper. | Lower.| Upper. | Lower | Upper. | Lower. Upper.| Lower. Upper. | Lower. | Upper.| Lower.| Upper.| Lower.| Upper.| Lower.
0 0.0 0.0 0.0 0.0 1.07) 070, 075 0.0 [1} 1.30; 0.0 1.667 | 0.0 1.50 1.50 1.50 1.50
L25| 2.10] —0.42 L60; 040 180 0.467| 180} o0.10 L2571 3.05| 0.0 2340 0.72 2.52) 0.5 2.60 1.13
2.5 299 ~0.64! 2,55 —0.64 2.08] 0.339; 240 0.00 2.5 8.60 | 0.32] 2.967| 0.34 .00 0.50 3.10] 0.46
5 3.88 1 —0.76 3.70 | —0.70 4.38 | 0.150 3.47 0 o010 § 4.83( 0.13] 4370 0.15 3.8 0.20 4121 0.20
7.5 4,521 —0.83 4.46 | —0.76 5.50 | 0.033 4.35 0.30 7.5 5.47 0.03| 5.500| 0.033; 4.45 0.07 5.00 0.05
10 4,95 | —0.83 4.90 ¢+ —0.83 6.38 | 0.000] 5.07] 0.55 10 5.8 0.0 6.367 | 0.0 500 0.0 5.65| 0.0
1a 5.42 | —0.76 | 5.42 | ~0.96 7.65 | 0117 6.11 1.25 15 6.37 | 0.16| 7.600( 0.100 5.77] 0.09] 6.065| 0.09
20 5.67% —0.51| 5,67 | —102| 837| 0.333] 6.73 L77 20 6.60  0.30| 8367| 0.300; 6.32] 0.30! 7.30] o0.30
30 5.8 | —0.06| 68| ~1.08] 88| 087 717 2.43 30 6.77 | ©0.67| 8800 0.866| 6.92! 0.80 7.93| 0.80
40 5.7 0.0 5.60 | —1.15 8.50 | L000| 6.97 2.50 40 6.60| 0.8} 8.500] L000| 6.95 1.00| 7.90 1.00
50 529 —0.19] 523) -1.09] 7.8} 0717 6.37 1.90 50 6.10| 0.62] 7833 0.717! 6.60 | 0.94 7.45 | 0.04
60 4.65 | —0.70 | 4.65| —1.02 6.88 1 0.277 | 5.40 1.20 60 5,50 0.15| 6.867| 0.277 &582] 0.74 8.60, 0.74
70 4.01 | —0.76 4.01; —0.89 5.62 | 0.000 4171 0.47 70 4.83) 0.0 | 5600| 0.0 4721 0.5 5331 0.55
80 3.25] —0.70} 306} —07! 4.12| 0110 8.17| 6.03 80 4317} 0.30) 4.300! 0.270| 3.44| 0.38] 3.8 0.38
30 2,23 | —0.446] 197 —0.57! 2.48] 0.233| 2.18| 0.2 90 3.47, 1.05| 38.317| 1000, 2.60; 0.18| 2.10] o0.19
95 1.87 | —0.27 1.10 | —0.85 150 | 0.870| 2.00| o0.58 95 3.25| 1.60] 2.93 1.550 1121 0.10 Li6] 010
100 0.0 0.0 0.0 0.0 0.74 1 0.740 L5601} 0.0 100 2.55 6.0 | 2,643} 0.0 6,10 010} 610} 0.10
REeF. No. 23. | REF. No. 24. | REr. No. 25. REF. No. 26. REF. No. 27. | REF. No. 28. | REFr. No. 29, REF. No. 30.
Per U.8.D.9A, |U.8.AT.8.1.|U.8.A.T.8.2.| U.S A.T.8.3. Per USATS4 0.8 AT85|USATSG, U.SLA.T.8.7.
cent of - == ~ cent of — - -
chord. Ordinates, chord. Ordinates,
Upper. | Lower.| Upper. | Lower.| Upper. | Lower.| Upper.| Lower. Upper. | Lower. Uppei‘. Lower.| Upper.| Lower. |Upper.| Lower.
0 1.31 1.31 2,0 | +2.00 2.0 | +2.00 2.0 200 0 20| 2.00 2.0 +2.00] 20 | +200 2.0 +2.00
L25| 267 0.55 4.4 —L30 4.4 0.0 4.4 0.30 1.% 4.4 0.45 4.4 0.0 4.4 0.10 4.4 0.60
2.5 3.46] 0.33 5.5 | —2.30 5.5 | —0.50 b6 (. 0.00 2.5 551 0.2 551 —0.81 55 | —0.40 5.5 0.0
5 462 011 74| —4.00 7.4 —1.35 7.4 0.50 5 7.4 0.80 74| L8| 7.4 | —0.75 7.4 0.20
7.5 53| 0.05 8.8 | —5.40 8.8 | —-L85 8.8 0.85 .5 88| L3O 88| -2501 88 | -L10 88| 0,5
10 5901 0.0 10.0 | —6.50 0.0 —2.25| 10.0| 115 10 10.0 | 18| 10.0|-~3.00| 10.0 | —1.45 10.0 0.74
15 6.36| 0.10 118§ —7.90 1.8 -2.80| 11.8| 1.60 15 11.8] 2.65 11.81 ~3.40| 11.8 | —1.80 11.8 100
20 6.62 | C.26 13.1 )-890 13.1] -3.40| 13.1 2.60 20 13.1 3.20| 13.1}-3.50| 13.1 | —-2.00 13.1 125
30 6.70 | 0.63 14.7 | —9.55 14.7] —4.00] 4.7, 2.30 30 1471 3.90 4.7 —290 1} 147 [ ~2.10) 147 1,47
40 6.5 0.62 148} —0.10 4.8 —4.10 14.81 2,50 40 14.81 3.90) 4.8} 150 148 | —135 1481 L00
50 6.38 ¢ .0.42 13.¢ | —8.30; 13.9| —4.00 13.9 | 2.40 50 13.8| 3.60 13.9} -0.85 13.¢ 0.0 13.9 .0
60 5.95 0,22 12.3 | —7.30 12.3 | —3.8 12.3 2.10 60 ¢ 12.3 3.10 12.3 | —0.30 | 12.3 | +1.00 1231 ~1.20
70 581 0.06] 10.3[ —5.85 10.3 | —3.00 10.3 1.80 70 10.3 2.65 10.3 | -0.20 | 10.3 1.40 10.3 | -2.00
80 1241 0.0 7.8 —4.10 7.8 —2.00 7.8 1.30 80 7.8 2.00 7.8 —0.10 7.8 1.35 7.8 1 -2.50
90 2.67 .08 4.9 --2.10 4.9 | —1.00 4.9 0.70 90 4.9 1.00 4.9 0.0 4.9 0.80 4.9 —-1.90
85 L) 015 3.3 -L00 3.3 | —0.45 33| 0.30 95 3.3, 07 .3 00 3.3 0.50 3.3 | -1.20
100 0.5¢{ 0.59 10| +1.00 1.0 +1.00 1.0 Lo 100 1.2 120 LG | +1.00 10 1.00 1.0 -f-}‘oo
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Rer. No. 31, | Rer. No. 32. | Rer. No.33. | REF. No. 34. REF. No. 35. | REF. No. 36. | REF. No. 37. | REF. No. 38,
Per U.8.A.T.8.8.|U.8.A.7.8.9.|U.8. A . T.8.10.|U. 8. A, T.8.1L Per U.S. A T.8.12|U.8.A.T.S.13.{U.S. A.T.8.14.[U. S. A, T.8.15.
cent of cent of
chord. Ordinates. ehord. ° Ordinates.
Upper. | Lower. | Upper.| Lower. | Upper. | Lower. | Upper.| Lower. Upper. | Lower.| Upper. | Lower.| Upper. | Lower. | Upper.| Lower.
(¥ 2.0 2.00 1.50 1.5 1.50 L5 1.50 15 0 1,50 L5 1.40 1.4 1,50 L5 2,00 2.0
1.25 4.4 | +0.50 3.90 0.2 4,00 0.1 3,25 0.1 1.25 3.30 a.1 3.50 0.1 3.50 6.1 2.00 0.4
2.5 5.5 | —0.20 5.75 0.0 5.60 0.0 4,25 0.0 2.5 |+ 4.3 6.0 5.40 0.0 5.25 0.0 2.20 0.0
5.0 7.4 —1.20 8.50 6.0 8.30 0.0 5.90 0.0 & 6.40 0.0 8.00 0.0 7.65 0.0 3.90 0.0
7.5 8.8} —1.50| 10.56; - 0.0 10.00 0.0 7.10 0.0 *7.5 7.90 0.0 9.70 ¢.0 6.30 {10 1 SRR SO
10 10.0 | —1.60 ; 12.30 0.0 11.40 0.0 8.40 0.0 10 8.00 0.0 11.60 6.0 10.50 0.0 10.50 0.4
13 11,8 | —1.90 | 14.30 0.0 13.30 0.0} 10.10 0.0 15 11,00 6.0} 12.90 0.0 1210 0.0 | 12.30 0.0
20 13.1 | —1.45 | 1570 0.0 1450 0.0} 11.30 0.0 20 12.40 0.0} 13.75 0.6 | 13.20 0.0 | 13.50 8.0
30 AT 0.00 [ 16.90 00| 1575 0.0 | I12.70 0.0 3¢ 14.00 0.0 1430 0.0 1400 0.0 | 1475 0.0
40 148 1.20 | 16.90 0.0 | 1570 0.0 ] 13.00 a.0 40 14.30 0.0 13.70 0.0 13.50 0.0 14.75 0.0
50 13.9 190 15.80 G0 1470 0.0 12.30 0.0 50 13.80 6.0 12.30 0.0 | 12.00 0.0} 13.%0 0.0
60 12.3 150 14.00 0.0 13.10 0.0 | 11.00 0.0 60 12.75 0.0 | l0.8¢ 0.0 10.10 0.0 12.40 4.0
Kiil 10.3 0.73 1 11.50 0.0] 10.90 0.9 9.00 0.0 70 11.00 0.9 8.40 0.0 8.00 0.0] 10.30 0.0
80 7.8 0.0 I 85 0.0 8.00 0.0 6.90 0.0 80 8.60 0.0 6.80 0.0 6.00 0.0 7.9 0.9
90 4.9 [ —0.50 5.30 0.0 | 5.00 0.0 4.46 0.0 ke 5.65 0.0 4.35 0.0 3.80 0.0 5.20 0.0
95 3.3 | —0.38 3.60 0.0 | 3.40 0.0 3.20 0.0 95 3.75 0.0 3.00 0.0 2.80 0.0 3.70 0.0
100 10| +1.00 1.60 1.0 1.00 1.0 1.00 1.0 100 .00 1.0 1.00 140 1.00 1.0 1.50 1.3
B, 75 |ceveecenfoncanceafanacnccalersensafuravanactonnccnas 8.70 0.0
REF. No. 3. | ReF. No. 40. | REF. No. 41. | REF. No. 42, REr. No. 43. | REF. No, 44. | REF. No. 45. REF. No. 46.
Per U.8.A.T.8.16.{U.S. A. T.8.17.| U.8.A. 7. 8.18.; Durand Prop. 4. Per Durand Prop.7.;®urand Prop. 10| Durand Prop. 13| Durand Prop. 16
cent of cent of
chord. Ordinates, chord. Ordinates.
Upper. | Lower.| Upper.| Lower.| Upper. | Lower.| Upper.| Lower. TUpper. | Lower.| Upper.| Lower.| Upper. | Lower.| Upper.| Lower.
[} 2.0 2.0 2.0 2.00 2.0 2.0 0.60 0.60 \] 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00
1.25 4.4 0.3 4.4 0.25 4.4 0.2 5.70 0.0 1.25 4.10 0.0 3.20 0.0 4.40 0.30 2.60 0.6
2.5 55| —0.1 551 —0.25 5.51 —0.3 8.25 | —0.20 2.5 8.00-f 0.0 5.00 0.0 5.50 c.0 3.50 0.0
5.0 7.4 1.1 7.41 —0.70 7.4| —lo0] 12.70} —1.10 5.0 9.00 0.0 7.50 0.0 7.40 0.0 5.00 0.0
7.5 8.8} —-1.8 8.8 | —1.00 8.8| —1& 15.70 | —1.90 7.5 11.40 0.0 9.60 8.0 8.80 0.0 6.30 0.0
10 10.0 } —2.5 10.0 | —1.30 1.0} —1.9| 18.41 | —2.60 10 13.16 0.0 11.50 0.0 10.00 0.0 7.30 0.0
15 11.8§ { —3.4 1.8 | —1.80 11.8§ —2.6| 22.70 ] —3.60 15 16. 60 0.0 14.40 0.0 11.80 0.0 9.60 0.0
20 13.1 | —4.3 13.1 | —2.10 13.1] —8.1| 2510 | —430 20 19.00 0.0 16.50 0.0 13.10 0.0 10.00 0.0
30 14.7 | —5.3 4.7 | —2.70 47| —3.7: 28.10 | —5.30 30 21.85 0.0 18.60 0.0 14.70 0.0 11.00 0.0
40 14.8 ] —5.8 14.8 | —3.00 14.8 | —4.0] 28.50 | —5.80 40 22.00 0.0 18.60 0.0 14.80 0.0 1110 0.0
50 13.9 1 &7 13.9 —2.90 13,9, —3.7| 27.00 | —6.00 50 20.32 0.0 17.10 0.0 13.90 0.0 10.70 0.0
60 12,3 ] —4.9 12.3 | —2.80 12,31 —38.2| 23.80 —5.90 60 18.05 0.0 15.00 0.0 12,30 0.0 9.60 0.0
70 10.3 | —-3.9 10.3 | —2.10 1.3} —2.6] 19.50 | —5.40 70 14.65 0.0 12.40 0.0 10.30 0.0 8.00 0.0
&0 7.8 | —2.7 7.8 | —1.50 7.8 —1.8] 14.40| —4.70 :¢] 10.80 0.0 9.20 0.0 7.80 0.0 6.20 0.0
90 49| —1.2 4.9 | —0.70 49| —0.9 8.30 | —3.00 ] 6.55 0.0 5.60 0.0 4.90 0.0 4.10 0.9
a5 3.3 | —0.55 3.3 | —-0.30 3.3) —0.5 540 | —-1.25 95 4.20 0.0 3.70 0.0 3.50 0.0 3.00 0.0
100 10| +1.0 L0} 100 L0| +1.6 L.2o| +1.20 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

i
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REer. NoO. 47. | REF. No. 48, REF, No. 49. REF. No, 50. REF. No. 51. | REF, No. 52. | REFr, No. 53. | REF. No. 54.
o | Ofemstein. | Ofigstein- Spad. St A Co. e | V- Clark. W-L. W.N.Y.L | W.N.Y.2
cent of - — cent of
chord. Ordinates. chord. Ordinates. :
Tpper. E Lower.| Upper ! Lower.| Upper., Lower. | Upper.| Lower. Tpper.| Lower. ; Tpper.] Lower. | Upper | Lower.| Upper.| Lower.
£
0 L.00 .00 LOO l.dO 0.26 0.26 127 1.27 0 1.0 0.8 0.0 0.0 1,018 ¢ 1.018| 1.018 | 1,018
1.25 1,83; 0.55) 196 @ 0.570 1,557 0.07 2,161 0.45 125 2.6 0.7 1.25 | ~1.10 | 1.802 | 0.548 | 1,802 0.548
2.5 250! 670 250 |o0.214 214 003 .2.68| 0.2¢ 2.5 3.7 0.5 195 —1.40 | 2.508 0.235| 2508 0.235
5 3.57 | 0.04] 3.57210,0357 | 38.00; 008! 3.57| 0.0 5 4.8 0.0! 800 -190 3.605{ 0.0 3.605 1 0.0
7.5 4.21 0.04 | 4.210 | 0.0357 3.75 0.16 4,20 | 0.04 7. 5 5.6 0.3 3.00 | —2.15 ] 4.467 0.235] 4.467  0.235
10 4,65 G.11]| 465 {01071 4.37 0.26 4.68 1 015 10 6.3 o7 4.50 | —2.50 | 5.265 ] 0.687) 5.265| 0.087
15 5.20 0.32{ 525 ] 0.310 5.31 0.55 530 ] 0.36 15 7.0 1.7 5.35 | —2.85 | 6.270 | 1.480 | 6.270 | 1.459 .
20 5.56 0.48 | 5.56 | 0.478 5.95 0.85 5.62}-0.56 20 7.3 2.2 570} —8.00} 7.175) 2,228 %.175] 2.228
30 5.84 0.67{ 5.84 | 0.066 6.60 1.25 5.85 | 0.67 .30 7.5 2.7 5.80 | —3.00 | 7.870| 2.954| 7.870 ] 2.954
40 5.79 0.63 ] 579 |0.63L 6.67 .31 588 0.60 40 7.1 2.3 570 | —3.00| 7.680| 2.725| 7.450 | 2.725
50 5.5 0.51} 5.51 | 0.512 6.28 1,10 5.55 | 0.48 5¢ 6.5 1.8 5,20 —2.80 1 7.060% 2.060} 6.560 | 2.062
60 5.04 0.43 | 5045 ] 0.420 5,53 0,82 5.06 | 0.37 T 60 5.5 13 4501 —2.50] 6070 1.210; 5310, 1.210
7¢ 4,36 0.32 1 4.360 ) 0.3214 4.51 Q.51 4.35 |- 0.30 7% 4.7 0.5 3.60 | —2.10 | 4.770 ) 0.573 1 4.100 | 0.573
80 3.42 0.19 | 3.419 | 0.1904 3.28 0.29 3.46 ; 0.22 8 3.5 0.21 275] —L75| 3.460 | 0.229 | 2.005| 0.22¢
el L.96 0.83 | 1.962 | 0.0834 L8071 015 2.3} 012 |90 2.2 0.0 L7 —1.25] 2.150 | 0.051| 1.810[0.051
95 L3 ‘0.78 ] 1.050 | 0.0190 1.06 0.07 ledl. 0.04 9% 1 L3 0.1 1.30) —1.10) 1.450 | 0.080 | 1.260 | 0.080
100 0.0 { 00 | 0.00 |0.000 | 0.32 0.0 0.48] 0.48 100 0.8 0.7] 00 0.0 | 0.814] 0.229 | 0.814 | 0.229
REr, No. §5. | REF. No. 56. | REF. No. 57 REF. No. 58. REr. No. 59. | REF, No. 60. | REF. Noi 8i. | Rer, No, 62.
W.N.Y.5. | W.N.Y.4 Sloane. R.A.F. 3. | B.A.F.4 | R.A.F.5. | R AF.6 | RATG
Per - Per . Maod.
cent of cent of =
chord. Ordinates. chord. Ordinates.
Upnper. | Lower. | Upper. I}bwer. Upper.; Lower. | Upper. | Lower. Upper.| Lower.} Upper. | Lower.| Upper.; Lower.{ Upper.| Lower.
L0181 LOI8} 0.0 0.0 0.71 0.71 0.86 | 0.80 1] 0.80 0.80 0.80 0.80 0501 .0.0 0.50 | 0.0
1.25{ 1,802} 0.348 | 1179 | 0.0 1.80; T0.26 2.00| 0.0 1.25 2,20 005 2.25{  0.20 2,30 0.10 2.00 0.65
2.5 2,508 | 0.235 | 2.044 Q;O R 2.56 0.07 3.00 0.0 2. 3.10 | 0.0 3.104 0.0 3211 0.0 3.05 1 0.13 .
4 5 3.606) 0.0 3.8%0 | (.0 .40 0.01 4,40 ) 0.90 5 b 480 0.90 ). 430 —0.50 4,43 0.22 4.50 | 0.24
7.5 4.467 | 0.235 | 4.409 | 0.235 3.95] 0.05 5.50 | 1.30 L TE | 525 1.30 5.20 | ~0.75 5,35 0.35 5.40 | 0.34
10 5265 | 0.687 | 52651 0.687 1 438 "0.12} 6404 160 10 6.00| 1L60| 6.00]—0.8 6.01 0.41 6.10| 0.45
15 6.270 | 1.48% | 6.270 | 1.4%9 4,93 0.361 7.68! 2,10 15 8.90 2.00 8.90 | —0.58 7.08 Q70 - 7.15] 0.63
20 7.175§ 2.228 | 7175 ) 2.228 5,25 0.51 8.40 | 2.40 20 ©- 7,40 2.10 7.40 | —0.10 7.40 0.68 7.8 0.70
30 7.870 1 2.954 | 7.870 [ 2.954 5.62. 0.63. 8.80 1 2.90 30 7.50 2.20 7.50 | +1.70 7.59 0.77 8.20 ) 0.80 .
40 7190 ] 2.725 ] 7.450 2.725 5,62 0.55 8.50 1 3.20 40 . 7.20 2.10 7.20 2.20 7.47 | 0.68 770 0.8
50 5.925 1 2.062 | 6.560 | 2.062 530, .0.46 7.80] 3.10 50 6.60 .90 6.60 2,00 7.11 .53 710 0.75
60 4,575 | L2101 5.810 " 1.210 4.82] 0.38 6.90 | 260 60 5,90 1.60 5.90]. 1.60 6.51 0.41 6.43 | 0.64
70 3.356 | 0.573 | 4.100 | 0.573 4,10 0.33 5.604{ 2.10 70 4.90| 1.30 4.9 130 5,65 0.30 5.80 ) 0.&
80 2.355 | 0.229| 2,905 0.229 3.26 0.21 4,10 | L40 . 80 3.80 0.90 3.80 0.90 4.42 0.19 5.33 | 1.45
90 1.502 | 0.051 | 1.810| 0.051 2.14 0.08 2.40) 0.8 g0 2.50 0.40 2.50 0.40 2,737 - 0.09 4.90| 2.5
95 1.150 | 0.080 | 1.260 | 0.080 1.43 0.04.1 1.60; 0.40 95 170 0.22 1.65 0.30 1.85 0.05 476 3.20
100 0.814 | 0.223 | 0.814 | 0.229 0,58 0.0 0.70 ] 0.0 100 0.80 0.10 0.80 0.10 0.50 0.0 4.30 | 4.30
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‘REF. No. 63. ] REF. No. 84, | REF. NoO. 65. REF. NoO. 66. REF. No. 67. | REF. No. 68.°] REF. No. 63. | Rrr. No. 70.
Per R.A.F. 6a, R.A.F.6c. [R.A.F.6c(BS8)] R.A.F.8. Per R.A.F.0. R. A F. 12, R. A.F.13. R.A.F. 14
cent of . cent of -
chord. Ordinates. chord. Ordinates. .
Upper. | Lower. | Upper.; Lower. | Upper. | Lower.} Upper.; Lower. Tpper.| Lower. | Upper.| Lower. | Upper.| Lower. | Upper. | Lower.
0 5.00 0.0 0.0 0.0 0.0 0.8 0.0 0.0 [ 0.0 0.0 0.0 0.0 0.0 0.0 0.65] 0.68
.25 2.36 0.0 2.25| 0.0 2.25] —2.25] 3.30) 0.0 1.25 275 0.02)] 200! —0.46; 2.05] —0.50 .80} 0.13
2.5 3.21 0.0 3.10 0.11 3.10 | —3.10 4.10 0.10 2.5 3.52 0.08 2.74 | —0.63 2.85 | —0.65 2.54 0.05
5 4.43 0.0 4537 0.25| 4.53| —4.531 5.30| 0.35 5 482 0.20f 3.83| —0.89 3.95) —0.8¢| 3.65 0.03
7.5 5.35 0.0 5.50 0.37 5.50 | —5.50 6.00 0.57 7.5 5.70 0.30 4.55 | —1.08 4.80 [ —1.06 4,52 0.16
10 6.01 0.0 6.17| 0.45 6.171 —6.17 | 6.471 0O.78 10 6.33} 0.33 505 | —1.22| 5.3¢4| —113| 5.25 0.39
15 7.03 0.0 6.95] 0.67 6.95 | —6.93 7.20 1.00 15 7.00 .40 ) 5.55 | —1.33 6.00 | —1.33 6.18| 0.9
20 T.40 0.0 T.40 | 0.80, T7.40| —7.40 7.52| 0.9 20 723 0.37) 5.6 —1.40 .50 [ —-1.38| 6.63 .22
30 7.59 0.0 7.85 0.90 7.85 | —1.83 7.58 0.83 30 7.33 0.35| 5.7 —1.38 7.05 | —1.42 .06 1.39
40 .47 a0l 77| 0.8 7.70 | —7.70 740 0.70 40 7.10} 0.30 5.59 | —1.36 6.88 | —1.36 6.82 1.27
50 711 0.0 7.30; 0.65 7.30| -3 710 0.55 50 6.70| 0.25 5271 —1.2%; 6.25} —L23| 6.50 1.06
60 6.51 0.0 6.80: 0.3 6.80 | —6.80 6.50 0.30 © 60 6.10] 0.20}; 4.80] —1.17[] 4.0} —1.17T! 6.08] .85
70 5.65 0.0| 59| 0.33 5.%0 | —5.90 5.60 | 0.18 70 5.20] 0.16] 4.58|-0.99 4.03| -0.99; 543 0.62
80 4.42 0.0 4.70 0.20 | 4.70 ) —4.70 45! 0.0 80 400% 0.10| 3.79; —0.76| 3.14} —0.76; 428 0.42
90 2.73 0.0 3.20 0.10 3.20 | —3.20 2.80 0.0 ) 2.50 0.07 2.48 | —0.47 196 | —0.47 2.85 0.18
95 1.83 0.0 2 30 0.05 2,30 | —2.30 1.83 0.0 o5 1.67 0.03 1.62 0.26 1.24 [ —0.27 1.70 0.17
100 0. 50 0.0: 0.0 0.0 0.0 6.0 0.0 0.0 100 0.0 0.0 0.0 0.0 0.0 0.0 0.38] 0.38
REF. No. 71. | REF. No. 72. | Rer. No. 73. | REr. No. T4 REF. No. 75. | REF. No. 76. | REr. No. 77. | REF. No. 78.
{ per (B-AF.4AMod] R.A. F.15. |R.A.F.15-Mod.| R.A.F.16. Per R.A.F.17. R.A.F. 18 R.A.F. 18 R.A.F. 20,
| cent of . - eent of
chord. Ordinates. chord. Ordinates.
Upper. | Lower. | Upper.{ Lower. | Upper.| Lower.| Upper.| Lower. Tpper.| Lower.| Upper.| Lower. | Upper. | Lower. | Upper.| Lower.
0 0.66 | 0.68 .20} +0.20 1.33] 1.33F 0.30] +0.30 0 0.30 | +0.30| 0.70 0.70| 120 1.20{ 0.0 0.9
1.25 1.74| 0.42| 1.90} —0.45 3.00| 0.55{ 2.20| —0.47 1.25 1.80 | —0.32 .82y 625 390 0.22| 6.90]-0.53
2.5 2.55 0.40 ) 2.80| —0.73| 3.7 0.26| 3.15| —0.T5 2.5 2.76 [ —0.48 ) 2.41| 0.05| 5.8 | 0.03 1.60 | —0.68
5 3.82 0.40 3.90 | —0.50 4.85 0.190 4.42 | —0.90 kg 3.90 ) —0.70 3.30 0.0 8.50 0.10 2.70 ] ~0.90
7.5 476 0.42; 460 -—1.00] 4.5 005] 520|100 7.5 4.55 | —0.80, _4.00] Q05 10.3®} 0.62| 3.50| —0.9%
10 55| 0.40] 5.05! —I1.00 6.00| 0.0 5.70 | —1.03 10 5.00] -0.83| 4.50 016§ 11.75 140 4.06) —1.08
15 6.40 0.80 5.58 | —0.80 6.55 0.17 6.25 | —0.80 15 5.54 t —0.87 3.20 0.52] 13.70 3.15 4.86 | —1.20
20 6.80 1.26 578 | —0.50 | '6.70 0.50 | 6.50 1 —0.50 20 578 —0.82| &5.62; 0.90) 14.72| 4.8 5.43 | —1.27
" 30 6.90 1.24 5.80 | —0.10 6.70 ¢.80 6,58 | —0.10 30 5.80 | —1.00 5.90 1.40 | 15.20 6.920 6.00 [ —1.40
*40 6.78 1.12 5.58 | —0.05 40 5,621 —0.95 -5.% L30] 14.70 7.50 6.00 | —1.50
50 6.47| 0.8 5.17| —-0.28 50 5.20 1 —0.87! 5.60 1.00 | 13.40 7.20 5.70 | —1.50
60 6.00; 0.40]  4.63| —0.47 60 4.65{ —0.80] 5.10| o0.70| 1L70| 6.20| 5.10|—1.40
70 5.37 | —0.08 4.07 | —0.62 0 3.98 [ —~0.70 4.40 0.40 3.50 5.00 4.20 | —1.40
8¢ 416 | —0.50 | 3.28} —0.67 80 3.22 1 —0.60 3.50 0.20 710 3.40 310 —-1.10
90 2.63 1 —0.40 ¢ 2.24 1 —0.35 K 2.24 | —0.40 2.20 6.0 4.30 1.70 1.80 | —-0.80
95 1.66 | —0.15 1.63 | —0.20 95 1.64 | —0.30 1.50 0.0 2.60 0.80 1.10 { —0.60,
100 *100 0.42: +0.42] 0.30| 0301 0.60} 0.60[ 0.0 0.0
35 [eveeeeii]oennenns Lo 78-S IO PR SRR SR R 0.0
*36.7 9 0.0
*58
~#73.3
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REF, No. 79. | REF. No. 80. | REer. No. 81, REF. No. 82. REF. No. 83. | REF. No. 84. | REF, No. 8. | REr. No. 86
Per N.&G. 1. N. &G. 2 N. &‘G 3 N.&G. 4. Per N.& G. 5. N.&G.6. N.&G. 7. N.&G.8
cent of ———— - cent of —
chord. Ordinates chord. Ordinates.
Upper. | Lower. | Upper. | Lower. | Upper. | Lower. | Upper. | Lower. Upper.| Lower.| Upper. | Lower. | Upper. | Lower.| Upper. | Lower
0 0.0 0.0 00 0.0 0.0 0.6] a0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0
1.25 1.13 6.0 1.44 0.0 1.69 0.0 2.25 0.0 1L25] 2.37 00| 253 0.0 1,78 0.0 1,90 0.0
2.5 1.58 0.0 2.0 0.0 238 0.0 314 0.0 2.5 3.40 0.0 amn 0.0 2.55 0.0 2.78 0.0
5 2.29 0.0 2.94 0.0] 3.44 a0 4.58 0.0 5 4.85 0.0} 524 0.0 3.64 0.0 3.93 0.0
7.5 2.78 0.0 3.56 0.0] 4.18 0.0 5.55 0.0 .5 5.83 0.0 8.16 0.0 4.37 0.0 4.62 0.0
10 3.07 0.0 3.94 0.0 46l 0.0 6.14 0.6 10 6. 44 0.0 6.77 0.6] 48 0.¢ 5.08 G0
15 3.47 0.0 4.45 0.0] 521 .0 6.94 0.0 15 7.20 0.0 7.39 0.0 540 0.0 554 0.0
20 3.7 0.0 474 0.0 5.55 0.0 7.40 0.0 20 7.52 0.0 7.73 0.0 564 0.0} 5.8 6.0
30 3.89 0.0} 4.93 0.0 5.8 0.0 7.78 0.0 *30 7.79 001, 7.76 0.0 5.84 0.0 5.82 0.0
*40 3.8 0.0 4.94 0.0 5.78 0.0) 770 0.0 40 7.59 0.0 7.47 0.0 570 0.0] &80 0.¢
50 3.65 0.0 4.68 0.0 5,48 0.0 7.30 0.0 50 7.18 0.0 7.03 0.0 5.37 0.0 5.27 0.0
60 3.40 0.0 4.36 6.0] 510 0.0 6.80 0.0 60 6.59 .0 6.47 0.0 4.94 0.0 485 0.0
70 2.95 0.0{ 378| 0.0] 440 001 590 0.0 70 5.67 0.0]- 560 0.0 4,25 0.0 421 0.0
80 2,35 6.0f 3.01 6.0} 350 6.0 4.70 6.0 80 4.53 0.0 4.45 0.0 3.40 0.0} 3.34 6.0
o« L6 0.0} 2.05 0.0 2.40 60| 3.2 0.0 90 3.11 0.0 3.04 0.0} 2.33 0.0] 228 0.0
95 1.15 0.0 L47 0.0 1.73 6.0 230 0.0 95 2.27 0.0 2.20 0.0 L70 0.0 1.65 0.0
100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0
* 32 3.90 0.0 500 0.0 5.85 0.0 7.80 0.0 L~ S PO I 7.80 [1N1 1 PR A 5.85 0.0
*28 7.80 (1810 IR S 5.85 (201 (RN PO
REF, No. 87. | REF, No. 88. | REP. No. 80. | REF, No. 90. REF. No. 91, | REF. No, 82. | REF. No. 93. | REF. No. 94
Per N. &G.9. N.&G. 10, | N &G.1L. N.&G. 12, Per N.&G.18. | N.&G. 14 | N.&G.15 N. &G, I8,
cent of — cent of : -
chord. Ordinates, chord. Ordinates.
Upper.| Lower.| Upper. | Lower.| Upper. | Lower.| Upper. | Lower. Upper.| Lower.| Upper. | Lower.] Upper. | Lower.} Upper. | Lower.
1] 6.0 | —0.0 0.0 0.0 0.0 0.0 0.0 0.¢ Q- 0.0 0.0 0.0 0.0 00 0.0‘ 0.0 0.0
1.25 1,90 —0.657 1.90] —0.325 1.90| —~L14 190} —0.76 1.25 1.90 | —0.380] 1.90 | —0.94| L90} ~0.470] 1.90| —1.30
2.5 2.78 | ~0.95 | 278 —0.475 2,78 —-1L73| 2.78) —1.17 2.5 2.78 | ~0.580) 2.78 [ —~1.36 | 278 —0.680] 2.78| —1.50
5 3.3 ~1.34 3.93 { —0.670 3.93 | —2.50 3.93 | —1.67 5 3.93 ; —0.830; 3.93| —L83 3.93 | —0.915, 3.93 | —1.38
7.5 4.62| —1.58 | 4.62 ] —0.790] 4,62 —2.84] 4.62| —1.80 .5 4.62 | ~0.950; 4.62| —2.00| 4.62 ] —1L.000] 4.62|—1.20
10 5.08| —~1.74| 5.08| —0.870] 5.08 | —2.99 5081 —1.99 10 5.08 | ~0.997) 5.08|~1.8 | 05.08} —0.925 508 —1.07
%15 §.54 | —1.88 5.54 | —0.945] 5.54) —2.68 5.5¢ | ~1.79 *15 5.54 | —0.890] 5.54 ] —1.20 5.54 | —0. 600t 5,54 —0.70
20 5.80 | —1.981 5.80|—0.990; 5.80| —1.80| 5.80| —1.20 20 5.80 | —0.600, 5.80|—070] 5.8 | ~0. 3501 5.80 | —0.30
* 30 5.8 | —1.99 5.82 | —0.995, 5.82| —0.20 5.82 1 —0.133 * 30 5.82 | —0.067, 5.82| —0.10 582 —0.050; 5.82| —0.08
40 5.60 | —1.91 [ 5.60|—0.95 560| 0.0 | 560f 0.0 * 40 5.601 6.0 5.601 0.0 §.60| 00 ; 560/ 00
50 527 —L8 | 527]-0.900 527 0.0 5.27 a.0 50 sar! 00 527 0.0 527 0.0 5.27 6.0
60 4.86 | ~1.66 4.85 | —0.830] 4.85 0.0 4.85 0.0 60 4.85 6.0 4.8 0.0 4.85 0.0 4.85 0.0
76 4,21 | —1.44 4.21 | —0.720) 4.21 0.0 4,21 0.0 70 4.21 0.0 421 0.0 4,21 0.0 4.21 0.0
80~ 3.34 | —~L14| 3.3¢|—0.57 3.3 0.0 3.34| 0.0 & 3.34 ¢.0 8.34 C.0 3.34 0.0 3.34] 0.0
%0 2,28 ~0.78 | 2.28 | —0.340] 2.28] 0.0 2281 0.0 90 228] 00 2.28¢ 0.0 2.28 0.0 2,281 0.0
95 1.65 | —0.56 | 1.65 | —0.280] 1.65| 0.0 1.65| 0.0 95 .65 0.0 165 0.0 Le{ 0.0 1.65| 0.0
100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.7 eereneitiacnsealonecenslooncaeedonnnias —=3.0 feurununn —2.0 ok 10.:.7: ........ =10 Jeeeenenn PPN PRI PRI PRSP PSP,
* 94 5.85 | —0.20 5.8 | —0.10 5.85 [eeennnn. 5,85 feenuannn H24 5,85 |..ieetn 5.85 feennnns 5,85 |cevuunn 5.85 [ceveunen
| Lo 2 T PR RO SR [ e ) P
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REF. NO. 95. | REF. No. 96. | REP. No. 97. | REF. No.98. REr. No. 9. { REF. No. 100. | REr. No. 101. { R EF. No. 102
Per N. &G 1T, N. & G. 18, N. & G.19. N.& G. 20. Per N. & G. 21 N. &G 22 N.&G.23. N. &G. 24,
cent of cent of
chord. Ordinates. chord. Ordinates. .
Upper.| Lower. | Upper.| Lower. | Upper. { Lower.; Upper.; Lower. TUpper. | Lower. | Upper. | Lower. | Upper. | Lower. | Upper. | Lower.
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1] 0.0 0.0 0.0 0.0 .0 0.0 0.0 0.0
1.25 1.90 ; —0. 866| 1.90 | —0.433] 1.13 | —0.380  1.13 | —0.470 1.25 1.13 ‘—0. 235 1.13 | —0.280; 1.13 | —0.143 2.25 [ —0.200
2.5 278 | —1.000, 2.78 ] —0.500{ 1.58 | —0. 580; 1.58 | —0.6%0 2.5 1.58 | —0.34¢, L 58 | —0.400f 1.58 | —6.200 3.14! —0.400
5 3.93 1 —0. 920‘i 3.93 | —0.460, 2.29 —0.830l 2.29 | —0.915 ] 2,20 | —0.458) 2.29 | —0.59%; 2.29 —0.295E 4.58 | —0.590
7.5 4.62 | —0. SO-OI 4.62 ] —0. »100t 2.78 | —0.920; 2.78 | —1.000 7.5 2.78 | —0. 500! 2,798 | —0.760; 278 | —0. 3&-‘ 5.55 | —0.760
10 5.08| —0. 713I 5.08) —0.3577 3.07] —0.997; 3.07 } —0.925 10 3.07 —0.463 3.07| —0.790; 3.07 | —0. 395E 6.14 | —0.790
*15 5.5¢4 [ —0.468] 5.54 ] —0.233] 3.47] —0.850{ 3.47 | —0.600 13 3.47 —0.300i 3.47 | —0.890; 35.47 [ —0. 445}‘ 6.94 | —0.890
20 5.80 | —0.200] 5.80] —0.100 3.70 | —0.600{ 3.70}; —0.330 20 3.70 | —0.175° 3.70 | —0.950| 3.70 [ —0.475, 7.40 | —0.950
—30 5.82 | —0.040] 5.82 | —0.020{ 3.89 | —0.067} 3.83 ) —0.030 30 3.89 | —0.025] 3.8 | —0.997] 3.8¢: —0.498 7.78  —0.997
#40 5.60 0.0 5.60 0.0 3.85 0.0 3.85 0.0 *40 3.85 0.0 3.85 | —0.990{ 3.85 | —0.4 770 | —98.990
50 5.27 0.0 5.27 0.0 3.65 6.0 3.65 0.0 50 3.685 0.0 3.65 | —0.940| 3.65 | —0.470; 7.30 | —0.940
60 4.85 0.0 4.85 0.0 3.40 0.0 3.40 ¢.0 60 3.40 0.0 3.40 | —0.870 3.40} —0.435] 6.80 | —0.870
70 4.21 0.0 4.21 0.0 2.95 0.0 2.93 6.0 i) 2.95 0.0 2.95 | —0.760| 2.95| —0.380 5.%0[ —0.760
2.35 6.0 2.35 0.0 80 2.35 0.0 2.35 ] —0.600; 2.35F —0.300] 4.70 ] —0.600
1.60 0.0 90 1.60 0.0 | 160} —0.410f 1.60; —0.205 3.20 —0.410
1.15 0.0 95 1.15 0.0 1,15 —0.2000 1.15} —0.145 2.30 ] —0.290
0.0 0.0 100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
................ *32 3,90 [-..ooo..]  3.90 | —I1.000; 3.90| —0.500] 7.80 | —1.000
........ PO Lot T N S N | ) DU SOPURIPN SPRIPRIPIN NPT PRI EESTN
3,90 [eoaana.s
........ 0.0
REF. No. 103. ; REF. No. 104. | REF. No, 165. | REF. No. 106. REF. No. 107. | REF. No. 108. | REF. No. 109. | REF. No. 110.
P | N&G.25 | N.&G.26 ‘N.&G.Z N. & G.28. pe | N-&G.2 | N.&G.30. | N&G.3L | AD.NolL
cent of < cent of
chord. Ordinates. chord. Ordinates.
Upper. | Lower.| Upper.| Lower. | Upper.| Lower. | Upper.| Lower. Upper. | Lower. | Upper. | Lower. | Upper.| Lower. | Upper.| Lower.
0 0.0 0.0 0.0 0.0 0.834] 0.834] 1.67 1.67 3.34 3.34 5.00 5.00 1 —0.834 —0.834 0.0 0.0
1,251 1.69 | —0.200, Ldd | —0200 ..o oieeiiii]eree e ceeeas JU8:2: 0 IR PSRRI AU SUPU SRR N 1.10 | —0.780
2.5 2.36 [ —0.400, 2.01} —0.400]-...ooofemuemnac]ommicnifanaannns P28 T RO SO TR R 8 SRR P 1.63 | —1.000
3.0 3.44 —-0.590=i 2,94} —0.590{ 4.5%00 0.0 [ .feeeenos & ORI TUUUTS AU S I S 2.62 | —1.160
7.5 £.16 | —0. ’760t 3.56 | —0.760; 5.5500 0.0 ... lf ... (IS T PN R SR AP IR I 3.50 | —1.270
10 4.61 { —0. 7‘30F 3.04 1 —0. TQOE 6.140 0.0 6.14 0.0 D10 JE PR SN SO (R 6.14 0.0 4.21 | —1.360
15 5.21 | —0. ?3‘90.f 4.45 1 —0. 890“ 6.9400 0.0 6,94 0.0 15 6.94 [ 0 PR NP 6.94 0.0 5.20 | —1.450
20 5.55 | —0. %DE 4.74 1 —0. 9505 7.400; 0.0 7.40 a0 20 7.40 0.0 7.40 0.0 7.40 0.0 5.67 1 —1.500
30 5.84 1 —0.997] 4.99{ —0.997y T.T 0.0 7.7 0.0 30 7.78 0.0 7.78 0.0 7.78 0.0 6.32 | —1.600
*10 5.78 | —0.990, 4.94; —O0. 990I 7.700, 0.0 7.70 0.0 *£0 7.70 0.0 7.70 0.0 7.70 0.0 6.38 1 —1.620
50 5.48 | —0. 94(}' 4.68 | —0. Qéﬂt 7.300] 0.0 7.30 0.¢ 50 7.30 0.0 7.30 0.0 7.30 0.0 6.08 ; —1.610
60 5.10 ; —0. 87(],I 4.36 | —0. 87()t 6.800; 0.0 6.80 0.0 60 6.80 0.0 6.80 0.0 6.80 0.0 5.38 ; —1.600
70 .40 | —0. TGOI 3.78 | —0. 760{ 5.900;] 0.0 5.90 0.0 70 5.90 0.0 5.90 0.0 5.90 0.0 4.50 | —1.400
80 3.50 —0‘600: 3.01 —0.600‘ 4.700) 0.0 4.70 0.0 g 4.70 0.0 4.70 0.0 4.70 0.0 3.43 | —0.200
] 2.40 | —0.410. 2.05 —0‘410; 3.2000 0.0 3.20 0.0 0 3.20 0.0 3.2¢ 0.0 3.20 0.0 1,90 | —0.%
35 1.73 —0.2‘3‘0I 1.47 | —0.280  2.300, 0.0 2.30 0.0 95 2.30 0.0 2.30 0.0 2.30 0.0 1.16 | —0.620
100 0.0 0.0 X} 0.0 0.0 0.0 0.0 6.0 100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
*32 5.85 _1‘000] 5.00 —1.ooot 7.800, 0.0 7.80| 0.0 *32 7.0} 0.0 7.80| 0.0 T80} 0.0 fooeeoooforinenn.

54889-—21—18
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REF. No. 111. | REF. No. 112. | ReF, No. 113, ) Rer. No. 114 REF. NoO. 115, | REF. No. 116. | REF. No. 117. { REF, No. 118.
A.D. 4 N.P. L. 64 Albatross. ' Avro. Per - Bristol. B.I. R. 1a. B.L.R.3. B. 1. R.33%.
Der - - . cent of -
cent of | chord. M
chord. Crdinates. Ordinates.
Upper.| Lower.| Upper. | Lower.| Upper. | Lower. | Tpper. | Lower. Upper.| Lower. | Upper. | Lower.| Upper. | Lower.| Upper. | Lower,
0 0.0 0.0 0.0 0.0 0,74 0.74 0.34 0.34 ‘o . 1,74 1.39 0.0 0.0 6.0 0.0 0.0 0.0
*¥1.25 1,600, —0.700 2.3 0.0 2.20 0.0 1.28 0.015 1,25 2.38 1.00 2,18 0.0 2.18 120 2.15 .21
2.5 2,403 —0.945 3.3 0.0 3.20 0.20 2.08 0.06 2.5 2.90 0.75 3.40 0.0 3.40 2,05 3.42 0.34
5 4717 —1.125 46| 0.0 5,00 0. 60 3.30 0.17 5 3.81 0.40 5.30 0.0 5,30 3.20 5.30 0.53
7.5 4.60 | —1.300 5.5 0.0 6.20 0.93 4.30 Q.26 7.5 4.50 Q.18 6.65 0.0 8.65 3.95 6.52 .85
10 5.310] —1.440 6.2 0.0 7.05 1.25 5.20 0.42 10 5.08 0.04 7.62 0.0 7.62 4,55 7.50 0.75
15 6. 300' -1 647; 7.2 0.0 ) 8.25 1,75 6.68 0.88 15 . 5.92 0.08 8.80 0.0 8.80 5.34 8.87 0.88
20 6. 858' —1.737t 76 0.0 9. 00 2.12 7.50 1.25 20 , 6.41 0.35 9.50 0.0 9.50 5.74 9.50 0.95
- 30 7. 200i -1. 800i 8.0 0.0 9.64 2.50 8.30 1.78 30 8.77 0.83 9.98 0.0 9.98 6. 00 2.95 0.9¢
40 6. 912; —1. 77’3i 7.2 0.0 9.45 2.62 8.43 1,03 *40 6.76 1.05 9.88 0.0 .88 5.84 2.8 0.98
50 6,300, —1.710, 7.1 0.0 8.55 2,50 8.05 1.76 50 8.65 0.99 9.16 0.0 6.16 5.50 9.05 0.90
60 5.472 —1.575} 62! .00 7.40 2,17 7.20 1.40 | 60 . 6,141 0.71 8.10 0.0 810 4.80 3.00 0.8
70 438 —1.368 51} 00 602} L76| 575} L0t 0, | 53] 02| 666] 00! 664 3.92| 650 0.65
80 3.177 —1.125, 3.9 0.0 4.307 L25 4.00 0.66 0 4.14 0.0 4,78 0.0 4.78 2.85 4.75 047
K0 1.845 —0. 882; 2.5 0.0 2.47 0.65 2.23 0.30 g0 2.72 0.12 2,65 0.0 2.65 1,50 2,60 0.26
95 1.060, —0.660 1.6 0.0 1.50 0.30 L.30 0.08 95 1.90 0.40 1.50 0.0 1.50 0.78 1.42 0.14
*100 0.0 0.0 0.0 0.0 0.33 0.85 0.20 0.20 100 1.04 0.69 0.0 0.0 0.0 0.0 0.0 0.0
e SN PO R R R M N U R 0.0 #33.2 |ooeoieiferonain 10,00 ] 0.0 10,00 0.0 [.......l....
LT POUURUON IOV SUNUITSS U SUURUN RN SOOI 0.0 - '
REr. No. 119. | REF. No. 120. | REF. No. 121. | REF. No. 122, REF. No. 123. | Rer. No. 124, | Rer. No. 125, | Rer, No. 126,
Per Curtiss. DeH-2. DeH-3. F.2.B. Per Fairey. H. P. 166, H. P. 1668, H. P. 166b.
cent of cent of
chord. . chord. |.
Ordinates. Ordinates.
Upper. | Lower. | Upper. | Lower., Upper.| Lower.| Upper. | Lower. Upper. | Lower. | Upper. | Lower. | Upper. | Lower. | Upper.| Lower.
[ 1.43 1.43 2.00 2.00 2.30 2.30 0.8 0.8 il .18 Q 13 0.70 0.70 0.0 0.0 0.0 0.0
1,25 3.50 0.22 2.80 1.30 3.15 1.60 1.87 - 0.3 %1, 95 1.90 0.08 2,62 0.02 2,62 0.33 2.62 0.66
2.5 4.25 0.07 3.40 0.93 3.78 1.12 2.7 0.1 2.5 2.06 .03 3.55 0.05 3.55 0.33 3.55 0.63
™5 5.2t) 004} -433) 0.58| 467, 050 40 | 0.0 . 5 | 488! 007! 514, 015} 514| 035 514| 0.60
7.5 5.86 0.18 4£.93 0.45 5.26 0.20 4.92 1 0.03 7.8 6.20 0.40 6.25 0.30 6.25 0.40 6.25 0.60
10 630, 0.40| 536| 0.38| 563] 010] &7 0.1 | 10 | 10| ovw| 7ol ce! 7ol oxl| 700] 060
15 68L) 07} 48] 04| 610} 00| 68 | 05 15| 216| Li0| 800| 060{ 800, 0.63, 800] 0.6l
20 7.21 0.90 6. 10 0,60 6.35 0.07 7.3 1.0 20 8.85 1. 46 8.50 0.72 8.50 0.72 8.50 0. 72
30 7.40 0.90 6.43 0.83 6.53 0.38 7.6 1.7 30 9.40 1.80 2.84 0.88 8.84 0.88 8,84 0.58
40 7.21 0.83 8,50 0.86 6,57 1 0.57 7.6 1.6 40 g.22 1.80 8.72 0.96 8.72 0.96 872 0.96
50 6.83 073 6.44 0.87 6.47 0.57 7.3 1.4 50 ’ 8.72 1,87 8.20 0.85 8.20 0.85 8.20 0.85
60 6131 082 &7 077 603 050} 6.1 L1 60 7830 147 7.3 0.68] 7.36| 0.68] 7.36), 0.08
70 5.28 1 0.42 &5.31] 0Q.62; 537 0.3 58 0.8 70 645 110] 628 0.46| 628 0.46] 6.28| 0.48
80 4.08 0.28 4,07 4.20 0.17 4.5 q.‘i 80 4.85 0.70 4,90 0.30 4.90 030 4,90 8.30
0 235 015 2.5 23 00 | 29 | 01 90 290 0.33] 3.27) 0.14) 27| 014 37| GH4
95 1871 eo07| L70 Les. 010 L8 i 0.0 95 183 07| 228 008| 228| o008} 228 008
*100 0.13 0.13 0.40 0.70 .70 0.3 0.3 100 0.671 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3.3 L1 JH DO SN SO, 0.0 Joemmennaoaeeanofeananns I
%88, ¢
#98,3
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REF. No. 127. |} REF. No. 128. | REF. No. 129. | REF. No. 130 REF. No. 131. | REF. No. 132. | REF. No. 133. | REr. No. 134.
Per H. P. 166¢. N.P. L. 4. N.P. L. 4a. N. P. L. 4b. Per N.P.L.4c. | N.P.L.4ca. | N.P. L.4e8 N. P. L. 4cvy.
cent of cent of
chord. Ordinates. chord. Ordinates.
TUpper.{ Lower.| Upper. | Lower.| Upper. | Lower.| Upper.| Lower. TUpper. | Lower. | Upper. | Lower. | Upper. | Lower.| Upper.] Lower.
1] 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0 0.0 0.0 1.5 1.50 2.39 2.3¢ 3,90 3.90
1. 2.62 0.94 2.30 0.0 2.3 0.48 2.30 0.92 1.25 2.3 1.38 3.50 6.0. 4.30 0.32 6.60 1.0¢
2.5 3.55 0.88 3.73 0.0 3.73 0.746. 3.73 1.49 2.5 -3.73 2.24 4,60 0.25 5.35 0.0 7.50 0.25
5 5.14 0.75 5.70 0.0 5.%0 1.14 5.7 2.28 5 5.70 3.42 6.20 .90 6.90 0.58 8.30 0.15
7.5 6.25 0.71 7.13 0.0 7.13 1.43 7.13 2.85 7.5 7.13 4.28 7.30 3.25 7.90 2.20 8.86 1.64
10 7.00 0.70 8.00 040 8.00 1.60 8.00 3.20 10 8.00 4.8 8.10 4.10 8.50 3.60 $.20 3.30
15 8.00 0.70 9.10 0.0 9.10 1.82 9.10 3.64 15 9.10 5.46 .20 5.20 9.26 5.00 9.56 4.20
20 8.50 0.72 9. 70 0.¢ 9.70 1.94 9.70 3.88 20 .50 5.82 .70 5.80 9.70 5.60 9.80 5.03
30 384 0.88 3.90 0.0 .90 1.98 $.90 3.96 30 9.9 5.95 9.9 5.90 9.90 5.90 9.90 5.90
40 8.72 0.96 9.70 0.0 9.70 1.94 9.70 3.88 40 9.70 §5.82 9.%0 5.80 9.70 5.80 Q.70 5.80
50 8.20 0.85 8.8 0.0 8.80 L76 8.8 3.52 50 8.80 5.238 8.80 5.30 8.80 5.30 880 5.30
60 7.36| 0.68| 7.80 0.0 7.8%0 1.56 7.80 | 8.12 60 T.80| 4.6%| 7.80| 4.70] 7.80| 470 7.8 | 4.7
70 6.28 0.46 6.30 0.0 6.30 1.2 6.30 2.92 70 . 6.30 3.78 6.30 3.80 6.30 3.80 6.30 3.8
0] 4.90 0.30 4.50 0.0 4.50 0.90 4.50 1.80 80 4.50 2.570 4.50 2.70 4.50 '2. 0 4.50 70
90 3.27 0.14 2.50 0.0 2.50 0.50 2.50 1.00 90 2.50 | © 1.50 2.50 1.50 2.50 1.50 2.50 150
95 2.28 0.08 1.40 0.0 1.40 0.28 L.40 0.56 93 1.40 0.84 140 0.80 140 0.80 1.40 0. 80
100 0.0 0.0 ¢.0 0.0 0.0 0.0 0.0 0.0 100 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.¢
REF. No. 185. | REF. No. 136. | REF. No. 137. | REF. No. 133. REF. No. 139 | REF. NO. 140. | REF. No. 141. | REf. No. 142.
Per N.P. L. 73. N.P.L.214. Portholme. Scout E. Per Sopwith. White. C.&L—A. L] C&L.—A. 2.
cent of cent of -
¢hord. Ordinates. chorda Ordinates.
Upper.| Lower.| Upper.; Lower.| Upper. | Lower.) Upper.| Lower. Upper. | Lower. | Upper.| Lower. | Upper. | Lower. | Tpper.| Lowez.
0.50 0.50 ’0. 0 0.0 1.0 LOo 110 110 i} 0.80 0.80 0.58 0.58 | Rad.=—~1.04. Rad.=1.04.
1.25 2,80 0.0 2.20 0.31 2.15 | +0.40 2.50 0.50 1.25 2.40 0.20 2.33 0.02 2.15 0.0 2.167| 0.0
2.5 3.95 0.08 3.50 0.70 3.00 0.12 3.50 0.20 *2.5 3.15 0.03 3.23 0.16 2.40 0.0 2.45 0.0
5 5.40 0.20 5.25 1.238 4.30 0.02 4,9 0.0 5 4.30 0.0 4.55 0.70 2.97 0.0 3.07 6.0
7.5 6.28 0.34 6.58 1" 1.70 5.08 | —0.04 5.82 0.02 7.8 5.20 ¢.0 5.50 1.13 3.46 0.0 3.57T) . 6.0
10 6.90 0.40 7.50 2.09 5.80 ] —0.10 6.40 0.10 i0 5.90 0.0 6.20 1.55 3.91 0.0 4.08 0.0
15 7.95 0.60 8.78 | 2.70 6.70 | —0.20 7.10 0.40 15 7.00 0.25 7.20{ 2.20 4.7 0.0 5.01 0.0
20 850 | 0.80| .51 325} 7.20|-027| 740 0.7 20 7.80) 0.55| 7.67| 2.68] 5.48| 0.0 577 0.0
30 8.80 1.00 9.99 3.90 7.50 | —0.35 7.50 1.10 30 8.60 1.10 7.70 3.22 6.64 0.0 7.00 0.0
40 8.70 1.00 Q.84 3.60 7.3¢ | —0.30 7.30 1.20 40 8.40 1.00 6.83 3.48 7.30 0.0 7.73 0.0
50 8.30 0.90 .21 3.20 6.93 [ —0.25 7.00 1.10 50 7.80 0.70 5.70 3.30 7.50 0.0 8.00 0.0
60 7.30 0.70 7.92 2.55 6.30 | —0.20 6.50 0.80 60 7.00 0.30 7.81 2.90 7.30 0.0 7.73 0.0
70 6.20] 0.50| 6.39| 1.93; 55| -012]| 560( 0.40 iy 5.8 0.0 710§ 240 6.64 0.0 7.00 0.0
80 5.00 0.30 4.73 1.30 4.30 | —0.10 4.30 0.20 80 4.40 0.0 5.42 176 .49 0.0 5.7T 0.0
90 3.30 0.10 2.72 0.67 | 2.60 | —0.05 2.90 0.0 90 2.8 0.0 3.26 0.91 3.91 0.0 4,08 0.0
95 2.10] 0.03 .65, 0.32] 1.65|—0.02| 2.00| 0.0 95 1.80| 0.0 2,05 0.46| 2.97 0.0] 3.07 0.0
*100 0.40 0.40 0.50 0.0 0.20 ; +0.02 0.30 0.30 %100 0.60 0.60 0.24 0.24 Rad.=1.04. Rad.=1.04.
fi L% T R PRIUUI O U S [ I PR SR H 2.59 0.0 |.eaen.o. -
0.88 (13 I R RN IR ORI
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REF. NO. 143. | REF. No. 144. | REF. No. 145. | REF, No. 146 REer. No. 147. [ REF. No. 148. | REF. No. 149, | REF. No. 150,
Per C.&L—A.3 |C.&L—A.4[|C.&L—-4.51C. & L.—_—AA 6. C.&L~A.7{C&L—B.1L.|C.&L~B.2.| C.&L—3B,3.
cent of — e = —e s - —
chord, Ordinates. Ordinates.
Upper.| Lower. | Upper.{ Lower. | Upper. | Lower. | Upper. | Lower. Upper. | Lower.| Upper. | Lower. | Upper. | Lower.| Upper.| Lower.
4] Rad.=1.04, Rad.=1.04. Rad.=L04. Rad.=1.04. 0l ) Rad.=1.04. Rad.=1.04. Rad.=1.04, Rad.=1.04.
125 2.184 0.0 2.20 0.0 2.30 0.6 2,40 0.0 2,50 0.0 2.20 [(44] 2.30 0.0 2,30 0.0
2.5 2.50 [i34) 2.56 0.0 2.75 0.0 3.10 0.0 3,50 0.0 2.60 ol 270 0.0 2.8 0.0
5 8.19 0.0 3,37 0.0 3751 _0.0 4.50 0.0 5.42 0.0 3.28 0.0 3,40 0.0 3.65 0.0
7.5 3,80 0.0 4.08 0.0 4. 65 0.0 5,83 0.0 7.14 0.0 3,91 0.0 4.08. 0.0 4,44 0.0
10 4.44 0.0 4.79 0.0 5.54 6.0 7.07 0.0 8,76 ¢.0 4,45 0.0 4,75 0.0 5,18 0.0
15 5.51 0.0{ 600{ 00| 705] 00| 921| 0.0 5 L5310 0.0 549 0.6 A5TTY 6.0] 06.44] 0.0
20 6.44 0.0 7.07 0.0 8.42 0.0 1L0O7 0.0 20 13.87 0.0 6.28 0.0 6.65 0.0 7.45 0.6
30 7.88 0.0 8.71 0.0} 10.43 ‘0.0 13.84 0.0 30. 17.36 0.0 7.30 0.0 7.73 0.0 8.72 0.0
40 8.72 0.6 9.67 0.0 1162 0.0 15.45 0.0 w40 16.34 (19115 PORPOUREIN SO MUY FUPODPRN S PO
50 9.00 0.0 10.00 6.0 12.00 0.0 16.00 0.0 50 20.00 0.0 7.30 0.0 7.73 0.0 8.72 0.0
60 8,72 0.0 9.67 0.0 11.62 0.0 15.45 0.0 60 19,34 0.0 6.85 0.0 7.15 0.0 8.10 0.0
70 7.88 . 0.0 8.7 0.0} 10.43 0.0 13.84 0.0 70 17.36 0.0 6.00 0.0 6.30 0.0 7.05 0.0
.80 6.44 0.0 7.07 0.0 8.42 0.0 1107 0.0 20 13.87 0.0 4,90 0.0 5.15 0.0 5.70 0.0
90 4,44 0.0 4,79 0.0 5.54 0.0 7.07 0.0 90 8.76 0.0 3.55 0.0 3.70 0.0 3.95 0.0
95 3.19 0.0 3.37 0.8 3,75 0.0 4.50 0.0 95 5.42 0.0 2.75 0.0 2.85 0.0 2.953 0.0
100 ° Rad.=1.04. Rad.=1.04. Rad.=1.04. Rad.=1.04. 100 Rad.=1.04 Rad.=1.04. Rad.=1.04, Rad.=1.04.
- ’ 75 |ooeean.. Il ....... .50 00| 800 00| 8.00] 0.0
REF. No. 151. | REF. No. 152. | REF. No. 153. | REF. No. 154, REF. No. 155. | REF. No, 156. | REP, No. 157. | REF. No, 158,
Per C.&L~B.4 |0 &L—B.5 |C.&L—B.6. | C. & L—B.7. Per Eiffel 8, Eiffel 9. Eiftel 10. %Iltfel 1L
cent of _ . . .. cent of
chord. chord.
Ordinates. Ordinates.
Upper.| Lower. | Upper. | Lower.| Upper. | Lower. | Upper. | Lower Upper.| Lower. | Upper.| Lower. | Upper.| Lower. | Cpper. | Lower.
0 Rad.=1.04. Rad.=1.04. Rdd.=1.04 Rad.=1.04. 0 0.0 0.0 3.60 3.60 2.73 0.0 0.0
1.25 2,30 0.0 2,45 0.0 2,64 0.0 2.80 0.0 1.23 0.68 0.12 6.35 1.0 2.96 0.32 0.20
2.5 2.80 0.0 3.10 0.0 3.55 0.0 4.15 0.0 2.5 1.24 0.32 7.28 0.22 3.23 0.60 0.40
5 3.80 8.0 4.35 0.0 5.35 0.0 6.55 0.0 *3 2.40 | 0.70 8.60 .21 3.75 1.17 0.80
7.5 479 3.0 5.54 0.0 7.07 0.0 8.75 0.0 7.5 3.55 110 9.60 1.73 4,23 170 120
- 10 5,60 0.0 6,55 0.0 8.50 0.0} 10.65 0.0 10 4.55 146 10.45 3.25 4.68 2,23 1.60
15 7.07 6.0 8,42 0.0 11.07 0.0} 13.87 0.0 15 6.62 2,181 11.80 5.75 5,50 3.15 . 2.30
20 ° 8.20 0.0 9.84 0.0 13.00 0.0} 16.25 0.0 20 8.45 3.00] 12.70 7.35 6.14 3.9 _’g? 3.00
30 9.67 0.0} 11.62 0.0 15.45 0.0 19.34 0.0 30 . 10.20 3.80 1 13.70 8.45 7.01 4.86 £ 3.96
fo {1 N RS R IR RUSUPOTY ) [ A P P, 40 . | 10.65 4.05| 13.75 8.33 7.18 5.27 53 4,12
50 $.67 0.0/ 11.62 0.0 ¢ 15.45 G0 19.34 0.0 50 10.20 3.85] 12.83 7.70 6.93 5.18 - 3.64
60 8.90 0.6 10.70 4.0 14.20 0.0 17.88 0.0 60 g.18° 38.50; 1L.25 6. 70 6.23 4.56 2.93
70 7.78 0.0 9.30 ¢0O 12,20 0.0 15.45 0.0 70 7.45 2.80 9.10 5.45 5.10 3.70 2,19
80 6.20 0.0] 7.30 0.0 960 0.0 195 0.0 80 5.26 1.95 6.64| 400| 870; 2.55 1.4
90 4.25 0.0 4,85 0.0 6.00 0.0 7.50 0.0 90 2.75 1.00 3.65[ 2.06 2,20 1.27 Q.76 3
95 3.10 0.0 3,40 0.0 3.95 0.0 4.72 0.0 95 1.43 0.45 2.12 1.30 1.43 0.85 0.35
100 - Rad.=1.04. Rad.=1,04. Rad.=1.04. | Rad.=1.04 00 4. 0.0 0.0 0.50 0.0 0.64 a.0 0.0
*37.5 10.00 0.0 12,00 0.0} 16.00 0.0} 20.00 0.6 LI PO SO O T 2 2 O e N PO
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REF. No. 159. } REF. No. 180. { Rer. No. 161l. | REF. No. 162. REr. No. 183. | REF. No. 164. | REF. No. 165. | REF. No. 166.
Per Eiﬁfel'lz. Eiffel13. Eiffel 13 bis. Eiffel 14. Per Eiffel 15. Eiffel 18. Eiffel 182, Eiffe] 16b.
cent of ccent of = — =
chord. Ordinates. chord. Ordinates.
r .
Upper.: Lower.| Upper. | Lower. | Upper.| Lower.; Upper.; Lower. Upper. | Lower.| Upper. LO'\?':QE.T TUpper.| Lower itpper.; Lower.
0 0.53 0.53 0.80 .2 0.70 6.70 1.25 1.25 0 190 .90 6.0 0.0 8.0 0.01 ().0T 0.0
1.25 1,43 0.10 | 2.88 012} 206 0.16| 275 0.0 1.25 3.37 0.32 1.00 0.0 L74 0.0] 3.10 0.0
2.5 1.60 .16 4.20 0.88 2.85 0.45 3.28 0.15 2.5 3.60 0.06 1.8 0.0 2.86 0.0 5.05 0.0
5 ls4| 030 6.10F 2.10| 4.15 150 4.20 0.60 5 3.86 Q.15 3.17 0.0 4.80 0.0 7.87 0.0
7.5 2.08 0.43 7.40 3.60 5.10 1.58 4.93 1.05 7.5 3.93 0.26 4.24 0.0 6.36 0.0 g.80 0.6
10 2.30 0.53 8.30 3.80 5.83 2.05 5.60 1.40 10 3.95 0.37 5.15 0.0 7.70 0.0 11.221 . 0.0
15 2.68 0.65 9.30 490 6.90] 2.0 6.60 | " 2.10 15 3.8 0.43 6307 00 9.38 0.0 12.83 0.0
20 2.85 0.74 9.70 5.65 7.58 3.35) T7.25 2.73 20 3.60 0.34 6.66 0.0 9.99 0.0 13.32 0.0
30 3.10 0.85 9.75 6.1¢ 8.00 3.65 7.78 3.80 30 3.13 0.0 6.25 0.0 9.63 0.0.] 13.05 Q.0
40 3.03 0.84 9.40 5.93 7.40] 3.22| 7.55| 4.27 40 292 0.18 5.33 0.0} 866 0.0 1199 6.0
50 2.93 6.75 8.60 5.45 6.45| 2.73 6.95 4.30 50 - 2.9 0.56 4.63 0.0) 7.33 0.0 | 10.30 0.0
&0 2.80 0.60 7.43 4,60 5.40 2.13 6.05 3.90 60 2,95 1L15] 3.79 0.0 5.99 0.0 8.46 0.0
70 2.50 0.43] 593 3.5 4.28 1L.58| 49| 3.30 0 3.20 1.3 2.90 0.0 4.57 0.0 6.42 0.0
80 196 0.30] 425 2.33 3.10 1.04 | 3.50] 2.40 20 .75 2.70 1.99 0.0} 3.13 0.0 439 0.0
20 1.05 0.14 2.48 1.16 195 0.45 2.00 1.235 %0 4.50 3.8 1.10 0.0 1.76 0.0 2.42 0.0
95 0.68 0.06 1.56 0.58 ] 1.31 0.23] L2¢] 0.60 95 404 4.42 0.65 0.0 105 0.0 1.43] . 0.0
100 0.30 0.0 0.55 0.0 0.65 0.0 0.45 0.0 100 5.40 510| 0.0 0.0 0.0 iR} 0.0 0.0
REF. No. 167. { RerF. No. 168. | REF. No. 169. | REF. No. 170, REr. No. 171. | REF. No. 172. | REF. No. 173. | REF. No 174.
Per Eiffel 16c. Eiffel 16d. Eiffel 17, Eiffel 18. Per Eiffel 30. Eiffel 31. Eiffel 32, Eiffel 33.
cent of cent of - =
chord. Ordinates. chord. Ordinates. -
Upper.| Lower.| Upper.| Lower. | Upper.: Lower.| Upper.| Lower. Tpper.| Lower.| Upper. | Lower.| Upper. | Lower.| Tpper.| Lower.
[4] 0.0 0.0 .0.0 0.0 0.0 Q 0.20 0.0 0.0 . 1At} 1.00 1.00 1.10 0.0
1.25 4.75 0.0 .25 0.0 0.83 1.25 0.73 0.17 0.68 0.26 2.00 0.37 2.80 0.0
2.5 7.20 0.0] 10.15 0.0 1,25 2.5 1.33 0.40 1.33 0.35 2,67 0.18 3.63 0.10
5 10.57 0.0 | 13.85 0.0 2.06 5 2.45 0.82 2.53 L.07 3.75 0.0 | 5.00 . 0.43
7.5 12.80 0.0 15.93 0.0 2.80 7.5 3.52 1.20 3.65 1.56 4.65 0.24 6.07 0.77
10 14.38 0.0 ] 17.56 0.0 3.53 10 4.60 1.60 4.75 2.00 5.35 0.64 6.93 112
15 16.10 0.0 19.42 0.0| 4.7 15 6.50 2.36 6.85 28} 656 150 820] 1%
20 16.65 0.0 19.9% 0.0 566 20 816 3.06 867 3.5 736 2.2¢] 88 236
30 16.05 0.0 1 19.37 0.0 6.54 0.0 8.50 0.0 30 10.50 4.081 10.90 4.55 7.92] 2.9 9.27 ..2.98
49 14,66 ¢.0} 17.99 0.0). 6.54 0.0 6.10 0.0 40 11.12 4,40 | 1L.40 475 7.26 2,70 9.00] 3.35
50 12.86 0.0 158 0.0 6.00 0.0 5.35 0.0 50 10.60 4431 1L.20 4.66| 593 L9 | 815 .3.30
60 10.66 0.0| 12.99 0.0 5.30 0.0 4.35 0.0 60 9,28 4,08 9.86 4.15 4.50. 1.13 7.10 " 2.94
70 8.00 0.0 4.53 0.0 418 0.0 3.35 0.0 70 7.40 3.37 8.10 3.34 3.33 0.54 5.76 3 2.39
80 5.33 0.0 6.66 0.0 3.00 0.0 2.35 0.0 80 5.30 2.44| 5.80] 2.35] 23| 0.26] 416| . 1.68
9« 2.84 0.0 3.50 0.0 175 0.0 1.40 0.0 90 2.84 1.24 3.10 1.20 L350 0.0 2.33 0.93
95 1.56 0.0 1.90 0.0 1.10 0.0 0.90 0.0 93 158 0.63 173 0.60 1.20 0.10 ] 1.38 \ 0.45
100 0.0 0.0 0.0 0.0 0.0 0.0 0.40 0.0 100 0.20 0.0 0.0 0.0 { 070 0.70 | 0.8 . 0.0
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RerF. No, 175. W REF. No, 176. | REF. No. 177. | REF, No. 178, "1 REF. No. 179, | Rur. No. 18). | Rer, No, 181, | Rer, No. 182,
Per Eiffel 34. Eiffel 35. Eiffel 36. Eiffel 37. Perr Eiffel 38. Eiffel 39. Eiffel 40. Eiffel 41,
cent of - - —= eent of
ehord. Ordinates. chord. Ordinates.
Upper. | Lower. | Upper.{ Lower.| Upper.{ Lower. | Upper.! Lower. Upper.| Lower.; Upper.| Lower. | Upper. | Lower. | Upper. | Lower.
] 0.50 | 0.50| 09} 09| 07} 070 3. 00! 3.00 0 0.50 | 0.50) 0.40 0.0 035] 00 0107 0.0
1.25 1,65 0.10| 228} 008} 19| 023| 3.60| 1.8 .25} 1651 0.0 0.94 00| 080 003 110, 0.18
2.5 2.30 | 0.41 2.66| 0.26) 28| 0.05] 406 1.00 2.5 2,461 G0 1.75 0.0 1.67( 0.23] 800, 0.3¢
*3 3.62 1,06 3.33 0.95 4.30 0.04 4.83 1 0.18 5 . 3.78 0.20 4.50 0.0 3.30 0.83 4001 0.70
7.5 4.90 1.67 4.03 1.56 o &.28 0.15 560 0.02 7.5 475 0.60 9,55 6.0 4,25 1.08 465 110
10 I 6,13 2,20 4.68 2.00 8.05 0.35 6.28{ 0.30 10 .- 5.62 1.22 | 11.22 0.0 4.95 1,45 520 1.45
15 8.25| 3.45| 576 27| 7.05| 0.76] 7.25| 1.06 15 6.88| 2.43] 12.83 60 610¢ 213 8.40 : 2.06
20 10.00 4.45 6. 66 3.33 7.80 1.15 7.95 1 2.00 20 7.74 3.22 1 13.32 0.0 6.95 2.62 6.75 | 2.60
30 1L90| 540} 770 432 866! 178 850 3.30 30 870} 432 13.05 0.0} 703 308} 7.65 8.05
40 12,40 570 800} 474 878 210 824 3.96 40 870] 452} 1199 6.0 7.7} 3.18; 7681 302
50 11L,50 | 520| 7.95| 500 840] 230] 7.60] 410 50 832 413! 10.30 0] 7.50) 305 73| 400
60 9.821 4.207 7.34| 474 7.46, 215, 676 3.95 60 7.85 | 83.35| 8.46 L0t 6.75] 2.76] 6.54] 3.64
70 7.95] 3.30] 6.22) 433} 592| 1.8| 555| 3.50 70 6.13] 2.60] 6.42 0.6 5.62] 218) &48] 3.00
80 4.23| 1.33) 4.00) 2.65 80 465 LB80| 439 0.0} 4.23 .42} 4.18| 210
90 2.3¢| 0.70] 2.33] 1.50 .90 2.8 | 0.94] 2.42 0.0{ 25| 07| 23| 1.06
95 1.40| 0.40] 1.40} 0.83 95 181 050 143 0.0 1.68] 030 L34} 0.54
100 0.401 0.0 00 | 0.0 100 L25] 0.0 0.0 0.0, 67 00 0.50 | 0.0
LW SUUUUUU B X S ORI NSO
I - P - - - AR . e = = N
Rer. No. 183. | REF. No. 184, | REF, No. 185, | REr. No. 186. REF. No. 187. | REF. No. 188. | REF. No. 189, | REF. No, 190,
Per Eiffel 42, Eiffel 43. Eiffel 44. Eiffel 45. Per Eiffel 46. Eiffel 47, Eiffel 48, Eiftel 49.
cent of . e ——e cent 6f : . . - i
chord. Ordinates. chord. Ordinates.
Upper.| Loweér. | Upper. Lower. | Upper. | Lower. Upper. | Lower. TUpper.| Lower. | Upper. : Lower.| Upper. | Lowes. | Upper.{ Lower.
] 0.13 0.0 013 0.0 1L.05) L05| 1.3%8| 1.38 0 1.25 1.25 0.75 0.75 0.60 0.60 | 0.40] 0.40
1.25 1.08 0.25. 1.08 .23 2,10 | 0.0 3.74 | 0.2 125 2.30 0.08 2.35 0.06 2.55 0.14 2,121 0.0
2.5 2.80| 0.50) 28 05} 220 005} 472) 0.0 2.5 .24 0.0 3.30 .30 373} 0.38] 2.8 . 0.13
5 6.15 0.93 615 .93 | 245, 023 562| 0.03 5 5.07 0.32 | 4.93 0.78| 540 0.80] 4.00: 0.56
7.5 7.54 1.33 7.54 1.33 2.73 0.45 6.45 | 0.48 7.5 6.30 1.05 6.23 1,20 6.30 1.17 478 0.95
10 8.68| 1.68} 8.68| L68}| 313 0.78 | 7.20] 132 19 696 190 7.12] 160 6.65] 150} 538! L3O
15 10,24 230 10.24| 230 4.23 177 795 3.27 15 9.30 ] 3.40; 816} 226 6.42| 2.03 6.10; 1.90
20 10,96 2.90) 1090 290! 630} 293 8.30| 410 20 | 10.60| 470 868 2.7 [ 6.08] 240 626! 2.27
30 10,90 38.64| 10,90 3.64] 908, 4.00| 855 4.37 30 10.93 610 830| 338! 525) 28| 558| 275
40 . 10.47 | 3.8 10,47 3.84| 870 3.90) 810 406 #40 16.40 6.40 745 3.8 7.82| 2.9 6.64] 2.9
50 9.55, 3.90; 9.5 39 7.8 88| 7. 33| 375 50 | 9.24 6.00 6.03 4.00 7407 2.8 65| 2.94
60 830! 3.63 830 3.63| 616! 2.45; 6.25| 3.18 60 7.65] 4.8 8.93| 875 556| 245| 55| 2.8
70 6.75 3.14 6.75 L3. 14 4,22 1.45 5.10 | 2.46 <70 5.75 3.32 7.95 3.15 5.85 2,00 5401 2.40
80 4.86| 2,25 4.86| 225] 245 O0.67] 3.8 1.68 80 3.65| 1L.76{ 6590 220| 6.5 143 555 1.66
20 2.8, L 20° 2.86 1.20 1.14 0.14 2.26 | 0.83 90 .70 (.60 3.70 1.16 4,10 .78 3.751 0.85
95 173 0.55 L73 0.55 0.63 0.02 1.4 | 040 93 Lo 0.16 2. 45 0.56 2,72 0,40 2.37 | 0.40
100 0.53 0.0 0.53 1 ._0.0. 0.30 | 0.0 0.60 | 0.0 . 0.85 0.0
. 4.92] 2.95
B2 > PO S I . [} DO 4.23 | 2.81
— b _ |
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REF. No. 181, | REF. No. 192. | REF. No. 193. | REF. No. 194, REr. No. 165. | Rer. No. 196. | REF. No. 197. | REF. No. 198.
Per Eiffe] 52. Eiffel 53. Eiffel 54. Eiffel 55. Per Eiffel 56. Eiffel 57. Eiffel 58. Eiffel 59.
ceut of - cent of - =
chord. Ordinates. chord. Ordinates.
Tpper. | Lower. | Upper. | Lower.| Upper.; Lower. | Upper.; Lower. Upper. | Lower.| Upper. | Lower.| Upper.| Lowe~.i Upper.| Lower.
) 0.70 0.70 0.30 0.30 0.60 0.60 0.67 0.67 0 0.0 0.0 .8.00 8.00 4.10 4.10 0.60 0.60
1.25 2.00 0.30 1.82 | 0.14 ‘L70 0.11 132 0.20 1.25 0.70 | —0.64 | 12.70 3.50 7.06 1.14 1.95 .0.15
2.5 3.00 0.20 2.82 0.30 2.50 0.0 L56 0.13 2.5 0.90 | —0.661 14.72 2.00 7.90 0.35 2.83 0.45
5 4.40 0.05 4.33 0.66 3.7 0.05 2.00 0.03 5 1.30 | —0.70 | 17.53 0.50 8.9 0.0 4.46 1.03
7.5 5.43 0.07 5.36 1.00 4.70 0.15 2.36 0.0 7.5 1.62} —0.77{ .19.30 0.0 9.56 0.0 5.90 1.53
10 6.20 0.30 6.34 1.35 5.40 0.30 .70 0.0 10 1.90 | —0.83 7 20.60 o.c 9.90 0.0 .13 2.00
15 7.33 1.00 7.15 1.83 6.3% 0.62 3.30 0.02 *15 2.36 { —1.00 i 22.40 0.0 9.92 0.0 9.37 2.84
ot} 8.10 1.85 7.85 2,10 6.70 0.8¢ 3.75 0.06 20 2.66 | —1.13 ; 23.12 0.0 9.50 0.0 10.87 3.50
3¢ 9.13 3.00 8.70 2.%0 6.50 1.00 4.44 0.28 30 2.85 | —=L55,; 22.00 0.0 8.50 0.0 13.30 4.55
40 9.54 3.50 8.86 2.80 6.00 117 4,92 0.40 40 2.8 | —1.92| 19.74 0.0 7.50 0.0 14.20 4,75
50 Q.40 3.54 8.55 2.60 5.25 1.15 5.10 0.22 50 2.85 | —2.24; 16.94 0.0 6.43 0.6 13.66 4.66
60 8.60 2.65 7.40 2.40 4.50 1.05 4.93 0.08 60 2.7 | —2.35| 13.% 0.0 5.27 0.0 12,13 4.15
70 6.96 1,57 5.76 1.30 3.80 .54 4.38 0.03 70 2.50 § —2.40 | 10.80 0.0 4.05 0.0 .75 3.34
80 4,53 0.58 3.97 0.80 2.65 . 0.08 3.55 0.01 80 1.4 | —2.20 7.20 0.0 2.85 0.0 7.07 2.35
0 2.00 0.03 2.10 0.13 1.90 0.21; 2.45 0.0 %0 1.32 | —=1.70 3.78 0.0 1.62 0.0 3.72 1.20
95 1.26 0.0 1.35 0.04 1.71 0.36 L80 0.03 95 0.90 | —1.20 2.05 0.0 1L.00 0.0 2.05 0.60
100 0.63 .0 0.50 0.0 1.65 100 0.70 0.70 100 0.0 0.0 0.35 0.0 0.20 0.20 0.30 0.0
12,5 deecceeoclianiaeod T . 10.00 0.0 [ecoeeenn cnemeeen
i
REF. No. 105. | REF. No. 200. | Rer. No. 201. | Rer. No. 202. REF. No. 203. | ReF. No. 2M4. | REF. No, 205. [ REF. No. 206.
Per Eiffel 64, Eiffel 61. Eiffel 62, Dorand. Per Halbroan 2. Halbronn 3. S.E.A. St. Cyr. L.
cent of cent of S
ehord. Ordinates. chord. Ordinates.
Upper. | Lower. | Upper. | Lower. | Upper.|{ Lower.| Upper.| Lower. Upper.| Lower. | Upper.| Lower.} Upper.| Lower. | Upper.| Lower.
0 0.60 0.60 0.60 0.60 0.60 0.60 1.00 1.00 Q 2.73 2.73 0.7 0.75 0.90 0.90 0.25 0.25
1.25 2.22 0.15 2.30 0.15 2.40 0.15 2.25 0.03 1.25 3.72 1.3 1.70 0.25 2.00 0.50 0.70 0.0
2.5 3.37 0.43 3.1 0.45 3.4 0.45 2.70 .23 2 4.52 0.66 2.36 0.0 2.80 0.33 0.9 0.0
5 5.50 1.03 6.18 103 6.80 1.03 3.50 0.63 5 5.66 0.0 3.39 0.0 4.05 0.08 1.45 ¢.0
7.5 7.28 1.53 8.33 1.53 d.34 1.33 4.25 1.0 7.5 6.55 0.0 4.30 0.08 4.90 0.0 1.88 0.0
10 8.87 2.00 | 10.26 2.00 | 11.70 2.00 4.95 1.45 10 T.2T 0.0 4.99 0.18 5.55 0.10 2.2 0.0
15 11.57 2.84 1 13.683 2.84 | 15.56 2.8 6.10 2.13 15 8.00 0.10 5.0 .40 6.45 0.35 2.76 0.0
20 13.73 3.50 ] 16.40 3.50 ; 18.60 3.50 6.55 2.62 20 8.30 0.37 6.41 0.58 6.95 0.63 3.00 0.0
30 16.55 4.55 | 19.87 4.55 | 23.00 4.53 7.63 3.05 30 8.48 0.66 6.7% 0.94 7.30 1.0 3.10 0.0
40 17.73 4.75 | 21.06 4,75 | 24.83 4.75 7.70 3.18 40 812 0.73 6.60 1.22 7.20 0.95 3.10 0.0
50 16.84 4.66 § 19.83 4.66 | 23.00 4.66 7.50 3.05 50 7.36 0.66 6.02 0.94 6.90 0.65 3.10 0.0
60 15.00 4.15| 17.33 4.15] 19.90 4.15 6.75 2.76 . 60 6.42 0.48 518} 0.66 6.97 0.27 3.10 0.0
TG 12.15 3.34| 13.65 3.34 ] 16.00 3.34 5.62 2.1 70 5.28 0.23 4.20 0.37 5.42 0.12 3.10 0.0
80 8.73 2.35 3. 67 2,35 | 11.33 2.35 4.23 1.42 80 4.20 0.09 3.15 0.19 4.10 0.08 3.00 0.0
1] 4.65 1.20 5.15 1.20 6.03 1.20 2.54 0.70 K 2.64 0.0 1.85 0.0 2.25 0.03 2.11 0.0
95 2.50 0.60 2.75 0.60 3.20 0.60 L63 0.30 95 1.63 0.15 1.15 0.05 .20 0.0 1L.38 0.0
100 0.35 0.0 0.40 0.0 0.40 0.0 0.70 0.0 100 0.47 0.47 Q.47 019 0.0 0.0 Q.25 0.25
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REr. No. 207. | Rer. No. 208. | Res. No, 209, | REF. No. 210. REF. No. 211. | REF. No. 212. | REF, No, 213. | REF. No. 214,
Per St. Cyr. 2. St. Cyr. 3. Turin I, Turin 2. Per Bleriot 3-pl. ltalian 3. Italian 2. Italian 3.
cent of s - = cent of —
chord. ) Ordinates. chord. Ordinates.
Upper.| Lower.| Upper.| Lower.| Upper. | Lower. | Upper.! Lower. Tpper.| Lower. | Upper. | Lower. | Upper.| Lower.{ Upper.] Lower,
0 L10 110 2.30 2.30 0.65 0.65 0.60 0.60 [ 0.0 6.0 0.58 0,58 0.80 0.80 0.65 0.65
1.25 2.00 0.25 8.65 1.25 1.85 0.0 1.80 0.05 1.25 2.40 0.0 1.40 0. 10 1.60 .30 2,10 0.15
2.5 2.45 0.0 4.60 0.60 2.52 0,10 2.55 0.15 2.5 3,20 a0.¢ 2,10 0.0 2.22 0.05 3.05 0.0
& 3.25 0.50 5.85 0.0 3.60 0,30 3.80 0.55 b 4,30 0.0 3.12 0.05 3.35 0.08 4.36 0.18
7.5 3.85 1.10 6.60 0.40 4,42 0.60 4.65. 0.95 7.5 | 4.80 0.0 3.9¢ 0.20 4.20 0.20 5.20 0.70
10 v 4,25 170 7.2 1.00 5.00 0.90 5.25 1.30 10 5.30 0.0 4,58 0.48 4.90 0.45 5.87 1.38
15 5,06 2.50 8,00 2.1 5,55 1.35 5.80 175 15 5.60 0.0 5.48 112 8.06 1.10 8.60 2,10
20 5.68 3.00 8.50 3.10 5.75 1.60 6.07 2.00 20 5.70 G0 6.00 1.83 06.67 165 7.00 ] 240
30 6.40 3.50 9.35 4.60 5.80 1.70 6.20 2.10 30 6.00 0.0 6.35 ] 2.42 7.40 2.70 7.15 2,50,
40 6.25 3.25 9.85 5.25 5.70 1.60 5.90 175 40" 5.80 0.0 6.14 2.48 7.50 3.00 8.95 2.387
50 5.75 2.85 9.80 5.20 5.15 1.35 5.50 1.40 50 5.20 0.0 5.70 2.00 7.18 2,80 6.38 2.10
60 4,95 ?.40 9.40 4.45 4,28 0.8 4.82 110 80 4.60 - 0.0 5.05 1 47 6. 70 2,50 5,58 i 1.68
70 4.00 1.90 8.20 3.30 3.30 0.40 3.95 0.70 70 3.70 1X] 3.95 0.93 5.40 1.75 4720 L1
80 2.90 1.25 5.85 1.95 2.35 0.0 3.15 0.50 80 2.60 [1%1] 2.55 0.60 3.80 0.73 3.70 E 0.62
90 1.70 0.65 2.90 0.40 1.40 0.0 1.9 0.20 90 1.60 0.0 1.37 0.28 2.00 0.35 2.18 0.30
95 1.10 0.30 1.85 0.0 1.00 0.0 1.29 .05 g5 1.05 0.0 0.75 0. 20 L30 0.38 1.27 0.0
100 .30 0.30 1.00 1.00 0.40 0. 40 0. 40 0.40 100 0.45 0.0 0.25 0.25 0.38 0.38 Q.0 i 0.0




AERODYNAMIC CHARACTERISTICS OF AEROFOILS,

ofpa Butpwsy mox) DPIGUD JO 1UOIIL UY amzeald 30 RV EY]

8

»3pg Juipwe] moL] PIOYD JO 1UDDIIY UY IINERRIL JO IIIULD

8

]
o o
& 2 ° 3 o 2 § R 2 A % R 8 & =
EEREH ] [ [ Bead 01 2301 g0 enawu _ _
N « o YR
ol __ y_,v. R mu .h m ~ o al L] ) E o 7] o 7...@.
L2 -t
o
i ™ -
Tul
2 P =
o & ﬁ M
i+
A / o
ﬁro /
=]

3 lor
g / \/ bt
u (] o
a [=1 K3 3 "
€ o) ® L8 b b
“ ~ ind &
- A, wws .| B

ol r (IR 5 "]
mé 2 =] A
8 ; B3-Sl B
e © d w| o
o AT D
B PR ]

¥ Lo
$E3E s
o) w i G wir
9 g 1 W'y Bl
* =] 73 z o 0 > v b0
m. g 0dg PR m
HAIA I~ R
AN ﬁ R~
«MR O IMOOY IO OID P IO I 0 O \-
[l B A R P
b COOCHMANNNNNA00C O on
. o
g [=[ 9o wut k@ 10 oTwn I ,/o/ [
ta W O Mt WO ft0 0 W 1nD Wt N O
< = (=] o uﬂ
r, Ay ey
B | c¥@eTongeongegang G G %8 2 8 & B BOEE
Wh < | | ' (sanrowav) j1ustatryjoeod Buag | |
w_“ L] ] T 5y =5 B N — 3] -
- 1 PRl ) - I3
1'(santosay) Suotoryzood 1111 i
oHpy Huipwe| wWOL) PAOUJ SO 1UISLId W} IINEEAIG JO A33UD
) . o A 8
o} " 0 ) 2 2 A 8 A3 2 9 & 2
TrE I T T i uSa n 211 30 onany _ _ _ ~
/ P [\ (=)
o % B _® 8 8 2 w e
o~ Ly wL
N —— 2
_ —t
ol o
& i e
, T . o
o o Oy
4, ) X | i
rLc f\ ;
2e o =9
@ - - . v
i 1.u,ra
G| P au @ ol m
s ¢ // i
ig G gl 8
] N EX) s m
15 0 oat u
R4 /- i ]
S g o b
6 & Sae oL
» e oy
N RN
[ w ? 0 W4
Sﬂ ) g wuwg sl N
'fln.- 7( o Q0 > © 2]
b4 0 od bt
858
g i Y 0ok
s
A 0 0O st TR0 IO 190 O U N
b e T
- [ 8030 dB0HNNNACSEEd .lf//afw R
£ =] sdat wen 0 00 mat 1en o0 7 1/ '

W 06 O R0 B PR R A O /

g A I gy N = =i

m w. GIESHNHOOOOOOOWEM [ S mw 2 .nlw < ) m. < Q 4 9

H Nwieorehag) 17 [%0!(aantoway) usysizjecd Beag | |

3 < 5 = 0 3 © "
L]

o 2, e N
T (5in100ay) Justavyzaoh 1351

o o o .
OW. g © - ° S g 2 7 A 3 ~ W & =
FF T T [ [ Bwia oy 12v1 30 onawu | 1T |
'y A "y Y] =] :
4 8 8 % ® & 8 S o o s o o el
i \ o
§ /ﬁ. "L
] 8
/ m ,
Nijs 1 \ ]
| W
o)
8 M #,0 lo
& ] .8 By
%) 5 B SRS
o (%] " M ﬂ L] m
»e { o
B il u
0 i
i L o g
I3
4 s cJow
" ~ k1
boo el %
b B S B
- v v
i 3 \ 358§
2 o N m o hw %
& BRG]
min /7// Eokk
&l ~]
o nw e 35\4532026320 ﬁ
k| OGO AMANNANNNMOOOT, [N
&+ |5 b
;o] W TrO T OwD O30T T 4 NN !
8 ..@ O 0l 1at\8 B 1236 168 1S 1 i O /
"
3] - - (] T = = ]
E [ ofeiomonoagogpngl T 7 E 8 B 8 & 3 o o 8
o QN 1 {%a'(oanrosav) 3usyoyyzeod Sevag [
7 ] < hd o 0, s " 3 [ °© o
2l » U Neantonqy) GUeT0TI00D 2711 '
o8px Buipve WOIJ PIOYH JO IUIOII UT SINBARAYL JO XDIUCD
3 s o g
ST N o S 8 2 % R 3% & 3 & &
- A T T T %o a5 j0 olawg T ]
N ©
NEENE k! 88 w8 % o I T o O mm..
o M Do ]
[~
© //n/ S
8
o) ﬁ.
) \ A
o3| 7 W
[t N P e \/ ] . . b
8 © R a2 "o bae
5 .o P
om o w bt
b / / - .
I dug ] 5
5 B LT
bt o e G
4 P < o
" Pl Y
b Susali
"~ pel el B
N EEEIRY
>4 FE RN
¥ 0 (TR0~ 14 .
R /s o6
ol m LT ok
NN BEEE
WR D G e TV Mg I O Pl o~
k| 00080 HMANNMMATEOO
k! N N
5 |5 | W ORE T30, & I 300 AR O h
= By O et 0 FANG 1216 10 90 Ferd " €3 4 O Iy
@ = ~— [=] BiY,
. = 4
E |w 01‘.._.,.‘57."_5.%_000 ogowmgl & 7t m.n R4 5 § & % 9 9 B8
m AR IR e S l |0 (sanroaav) jueyorzjeoy Bwag |
i K 5 b ) s = o =) 5 )
B P ‘(eantosav) Juetorzzeod azvt i



10

»3py .ua:vd,!u wWOI) PINID JO IURTING U IINSESIJ JO Iduay

g & g 8 &

920
10

o¥px Burpue mOIy PICHD JO IUIDIIG U PINEZDIL FO Tarusn

g
o S & R 2 R 8 B 3 & o

Oaau._ 3 ° o 2 8 & 2 28 B 8
; _ I e o em] [ ]
i =% m b1 2 2 o ) ~0 a ~N o

| i f

30

— 1/
~

[X¢]

5Q

M
/

&

Percent of Chord

7

£Q

/\_A/
\\

L/D A~
i
Nams of section: 0.5.5. 6.

[ T ¥ oz 3317 30 1wy _ _ _

& % B A N S e 9 o+ w o

1

i

1917.

] |

20

/ /

Date:

3

40

b b

5Q

U8,k &

&

41,7,
Percent of Chord

&
i

DV/

&Q

o
Angle of Attack in Degrees

Z

¥ind velacity: Bk £t /sgec,

Where tested:

]
7L LD TN
Xams of sesotion

Size of model: 18% x 3,

REFERENCE KO, &

Percent of Chord

ANNUAL REPORT NATIONAL ADVISORY COMMITTEE FOR AERONATUTICS.

280

REFERENCE X0, 5

o
£ T O A M0 O 1 MG O )] B /o/ & /
ol R A AL A LA bt — w B
k) 0OC00 CHANNNAROOGS — ] >3 i
} .
[T llQ.i.u»Q;O.Q..SOZ.}. i 2 &
Bl O i VMGG et B o 1 5 ‘ ] ! fL o =] - 3
o] — ray o =] s T 9 fN 8 o [=) o S 9 ¥
) a & ¥ 5 & 7L §8 B e < & S g & g & 9 o 3T
| O INTRRRIRERERNS 1 1% (Gamosav) jueyolsgesd desg | | m | ____]°a*(mvosay) 3uoyorsgooy Jvag | |
2 3 = o 2, 0 R " ° 2 Oy ije < “ < < e
‘ * . o7 '(eanyosay) Justorzzecd ay11 & " (Snrosqy) Juetorazec) 1rva '
o8 &:«vc WOIF PIOY) JO FUIDIVY UY LINFEHIJ JO 193U
e8pz M:nutu._ WOl PIOYD JO 2UIDLSL UT IINENAIL FO MWL) {24 L2 P i > R i pA
[=3
o o o 8 5 ¢ & 2 & 8 2 2 @ W o S ¢ R_2 R 8 R 2 B 3
S8 o S & R % = I ] Boid o3 3317 3o otwy _ ~ _ ]
T _ | | 3%1a 03 33v1 30 .o:é _ _ _ =+ & ¥ 8 H 8 9 v o 4 & d ~
3 .n,v. = 2 “\ S ) at o o ..‘u....m () & P m.;.ﬂ
N (o)
9 LT ,NPIIP . \. & lo
o [T w.m N ar
o -
i N 4],
(=] Ly @ Y
O ~
i N
e
Mw oy o I
2171 R "eo§ E <o
& « . L S o o
P o b ©o - .0 T
O . 0 3 iy -w O
Q A W PR S
i A Lx o w .
/ - TN e KW e
o @ w5 g be IR O
P Y 1 ]
3 N spidal 4 8 / K / -1
/ -1 I .. 1o
M O s se D A el u).m
9 $§Es] s N\ 3558
© O e
O Y A3 - m O
L O O £ 1/ - e
o e, X w g o Wi PORPR = g
wf o eo| & /- KRS
Rt PR ) ©
= N / o 0 © Wo 9 m © .m,u.z
- © Y P «@
LEER /,wn BeE
. £fnRE \
I3 0163517.5095059260 )
= | IO O IO ONOG D § e [ A
k| 00533 Hridanii63aS) %/o/ ~ A
[
@ | e O ot 010 0310 W00 0 o \ I 2 W / \
P PR RCRO M S L\ l¢
= e 5 & & & & &% T E 5 Y it 6 - 5 o8 & 8 5 8 I 3 8 9
o ¥ oo ooooooonal - 2q*{o3nioRay) jueyolrzeod Fesy
o A QAT NS 99m ._ ._ ar Aeu:.nog& a:u«u«:noo mc.S ﬂ _. 5_ | .M. Losav) u volss u i\ ..._ I 5 =
o = S Ty ] S - u - % ‘(91nTo8qy) Yuoto oo N &
) * * * bt ?»3055 223«38 sy ¢ (3 v TO1FFe0) 13V

Date: 1917,
#7716 1%

Iz
e

18

LT
&

2

]

&
Angle of Attack in Degre

¥ind velocity: 54 ft,/ seo.
2

Size of wodel: 18+ x 3,
Where tested:

Angle of Attack In Degrees




281

AERODYNAMIC CHARACTERISTICS OF AEROFOILS.

. o¥pg Buipue  wWoI3 PAOYD JO 2UIDINL UF BINEE2IL JO Jajue) #3pz Buipve] WOX) PIOYD JO IUBOIIE UY PIMWNEIL JO 2e3UD)

g 8

Angle of Attack in Degreeg

Angle of Attack in Degrees

o o
8§ 8 ° = ommmmwwmmwl £ 8 ° 5 o S % 8 2 R 3 2 8 & 4
CETER g uﬁn o373371 30 oSé . : [T 1 | i o1 a3v1 30 onawu _ _ _
i N At V) (=] w “w = o L+
+ & 9 ¥ o &« _ O ~ [ =T T DR = - U S S S of o
] ) - a 1 1 A%
9 . at A I~ \ \ gl
=] -
o
o - e
m w [~ m IIII: \. Ml
& I~
¢ ol
= Sy - e =l o
] Py ] a L
\\\ Rl & Sl
o e M9 ag
ne AWK . s e N < .
5 S . - /ﬁ(w_ H oo
P L g .
6 ] fo ° H
0 M 1m mwr » -
s o “ . ~ -« e
o ' / m ...UH..L i M o oey
i .
1 W] nw:fLSK m@rci Uuonﬁvus
o 0 sl © o / =Y e
3 ./ ml% A| 8 & g ale
& San, P4 &8 N ik
] /. bplo o -]
o .m w O s /» a 1P
N gsogel o L5 B8 uds
2 CHOOT e ) a8
* m. (YRR N d ..m [ -
- o o> © Wb o ']
B [} ™ o e
A LEEF A LEEH
| doggd A iy 5 £a
3
Sl @ 4E a08000000300000Q0
“| oo oooooovpo0O0O . I T Q00
%l 50 8606606538690 ' || 899056358053 36860 /.o/.
| T A, WS PO MO L o, ' 2 lelneon, GO A RIAG O @ 1)
& 01 A UREAD e Spras Wl i L+ 3] 5 ...»»69_ Eﬁiums_iz... 5 E:S 7 [ 7 §
) 5 & B 51 mv AT o i =] B oA 153 o O s 9
o .2,.2... [TYeXolels LoleXo] e \ w| @mimn W02 AT AN . d . . . » - .
i AR RERE R ey 1 g ?»3953 ES»:?S E:m i1 4 - RRIRIRIRE | [Par(sanroway) sueyofsjecy Jeag | [
= T ™ % E ® 5 K N K T oy fomgoran) & 3 g ° 7
2 ;..?23: f_sztgu 31t h 1 ‘(bantosay) hustor3zec)d V1 i
3pyg BuTPveq MOX PIOYH JO JUODIIL UY 2IMENILL JO Jajus) o3py Jurpus] WOXJ PIOUD JO U0V UY paassld 30 ucwsu
A . - ] . o [=3
d : o 2 g 8 g % 8 & 8 % & $ 8 ° = o 5 9 9 9 ® 8 2 8 & 4
. R T [ T = 3¥T 30 ol _ _ _ _ oF 1 | [ #sswaanio orwt _ _ _ _
. ki . P
- . ¥ W o w - & W 9. R SR o o / 4 N & 8 8 W™ A w0 d& 0 a5
: 1 < oy o~ el
" ) // - 2
[ o
by I . et 9 =]
S e Py k- 8
e - i ;
. ] L
- o o I
i N B “ \\. I \
. . ) /\ | d M~ I
s , / : . T ud //uﬂc o
1 - = L2 Y a . .
W 2 S8 b ﬁmr o8 <
& S~ Sns HE N\ o <
™ = AN - B
¢ 1 A Ede - 1 e
g , Saagalu a9 B
N ' / o1 i F3 o /OVA ] N
AR . N g, . "8 mo 8., . %
P ) N P~ = / ot B
1 4 4 g e 4
K, N gD ul W -/» 9 .m a8
™ * 7 T SNM,H.@M 3 W g U
~ o >
_ TN NN o e NI R
¥ i @ g H Rt
3 3 ] "] T mu R
. . / / M | Mﬂ B o ‘l.rf.rlfl. D/ W Ca- N
bl - . » l‘/ / n\A NK 00 00000000 OCUOOQO
- I 136 60663033309530539
.- AVﬂ v O. ol 3325}9&5115009815
. A N/ M | e Pt AULRONS A S 1A el 1
-
.- - K 1 = (2] w Y o
[P o o g g 5 8 9 | odWilgunogoogoogngl Mwn S § & & % 9 ¢ A
| | _ a ?93395 u.s:uﬁuaoo w‘.«a ] ,ﬁ O FAE NG 180 NG | [ (e3nToday) 1UeTOTsJ00) Buag {
- KN o ) E4 ~ o - ~ = w 0y e 5 k! ©
1 ,%e:.,.auns ununc:ueou 2311 ¢ /1 (bantosqy) HuetotIzeod VI




23px Burpweq woxy pieyn JO IUIOLYd UY PINERII 3O INUR) . #3px Juidva] wolj PIOUD JO IUIDITJ UT IMEAILZ JO Ldjued
e o Q o o o e g % 8

)8,

Percent of Chord

REFEREKCE Ko, 1%

Angle of Aitack in_Degrees

Percent of Chord

ANNUAL REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTIC

Angle of Attack in Degrees

282

REFERENCE X0, 13

o 8 a o
H 2 ° 9 o S 8% & 9 & 8 & 3 % = & 2 s S % & 2 R 3 2 1
oy T o
: : T 1T | [®aewmponw]| [ | | MGEass I 2_ o_ 6_ Suig 01337 Jo grew T T 7
1 2 o [ - o ) =1 . kS pay = - h) k4 [N .
1 N LY 3 e~ rt J ot ol L] ~0 =+ o .u._ﬁ UtU < I} 2, LT L3 = = e \ l..luu.
, 2 I =
; llll:f/f \w\ﬁ \. A } \ .\ 1o
ol g 15 = s S =
g — L 8 e / 2
=] 2L o e A
J /n e, = \ i A A |
Q
e
F 0 [ b4 m% A e
otk 3 @ ¢ 3 5 s
t & “ s b B 5ol o3 .8 b
t .. 2 b - e 8 P
" <=0 [ “ B (] - e .4
| ' R T) T s dwd .
Lmd Rl 8 AT ™
N e/ 7 N - B s 50 | =3 A
i SHM PN -1 8 I
] m.....:u_..ou -4 LS. . e
he ~N Aab Ll < B 1/ N pelir el
» o o PRl
/- O 0| e ./s / © 0 0
J b EEEELY g “EZEy
Ay - o
¥ !/ I8l & PR
5% 3 85 e
/ Ll B = [ 9 VG R
FREETY 9 M RN
a /O/ - g = =D
U. o~ :I/!.. e ﬂ ol :H.. Feee fu//
e din O T GO R Hon (i | iy e AlEloswr wwooHuio onwaso| | }lLi [ SN
k| dddSIedIS e dddS I i v % 0000 ]I dgiddddddd
)
| WO WO Y G0y i, FOMLIo \ 1 f s |E o.éfu ROLIINL IO S0 !
B | #t o e 18 B P S WA 4 6 N 2 W,01234h§2432L0 i
=
(4 [\ A a3 = T al
W o T oo gooooe w2 n_... m. g eOU. .w.” m. =) M. g o m- o <t 5} o 0&%5&05%00000&00,% 1 nw 0 S m = M =) S m.
AANRERoERTOG| i | °¢* (anqomay) jusyolygeop Seaq | i - il | _ uﬂ,nonaé a:o«oa:gv Fexg | |
% Y v 3, 7 0] E ° O % = = “ 2 ! ° T
* 21 *(%antosay) Buetorzyecd 3311 h 1°(bangosay) pcﬂocuuoo k234 '
ANEG 24, 233u%
8pg Burpvwl moay pIog) JO USRI u¥ IINEPILI JO IIIUSY o¥py Burpws] moiy chono 30 1uaDXsd uy @ a4d Jo W >
o o
3 o o o © 8 o o o § o o ©o @ o o 2 g
ON ] © 7 o a S .2 N D ~ 9 R 2 PO o o - wa AN ] R 3 ~ ®
3 o 0 0
RN e o e Wi T T T
w N © . ] W _ o s & :
, 4 8 2 ®ow o 4 8w w & W o e ) 1 & L =0
~ ] 8 s \ A
Tel
i Jo .
b o QA o~ i
. H 2 5
JP \ 3 " ~ I o [y
el | ] -4 - r
o ﬂ MN/ \\ ™ 29 o
o Mo of P ]
i / s 5 [ N T By
E-
N G-I 8o na R
- . .5 Pg °% <L
1 o =Ry 3 © 0 g e
q & o ] e ° | 5 =T
CERTI T N P ¥ o 2 o TP
e SrEure 39 | 230
. 45 8 il
28¥ W) & & & =1,
ST .. dob -
M 3 = ] o Py
9 N fassls 29 N N ZEEy
Ll N LRI yd A ™ $833
= v 8 oA 7 X eSS eT
g P &) wugRl e RN 55T
3 © f 60 > 0 | o @
MRS - of PRt
8 gezips 9 5328
a5
°) /? fe/ M EaRk g 177 L1 o] LORE
oy >
[ & —
H=ewnyoninaarnedad _ B [emerne vinroarnrt o ™~
W A3 S38338834068653330 x/ N A B 383ddddddIFFFFIG0 7 e
. . 1
[Tl NG e A0 O O On D 1) ~L | g (= nwdnwn.,q.:u.nmv.q:(}?o}awu‘.o. N
B | 0 A UGS BSBG 1A 4 I H 81 O &t W KuRUOS o Wi O -
& by O W = M F= =
rrnre——" a8 5 & S 8 8 o t b4 ET— coooooowo| B & & g Y 3 o
o WDIN0Q000000oWSRt T L 3 we.| O (IO WO . . M . 1 [4
oo 11234567599m i ._ ._on.a.nuiomni Tuvto}soon Beay 1 ‘. 112.)4567599& | 1 moa (S1ayosav) .Eu«o«:nou Fexy ] |
& = L3 153 ES ) & — =] G i % BN 5 w 3 ] ° -
M M * - 91 *(%antosay) RueTs3rIcod 3T M ¢ 7 (91n08qv) u:oau:«nou IV g
¥ T




98pz BUIpveT WMOX) DIOKHD JO 3UBdIad UY IINEBILL FO Xerus)

8

oBpg Jurpwsq wWoOXJ PIOYD JO 1uUB0XId UL SXNENDAL JO A3USY

283

Percent of Chord

REFERENCE HO, 18

AERODYNAMIC CHARACTERISTICS OF ALROFOILS.

Percent of Chord

Angle of Attack in Degrees

angle of Attack in Degrees

PEFERFXCE RO, 27

o
=4 © =3 o Q 2 3 [=] =)
g 2 ° & o o % R 2 % 3 2 8 8 8 & 2 5 o 2 8 8 R 3 o 8 & &
o ] B _ I l _ Bwig 01 uS Jo 2..2
T T ] eidor 1331 jo otase 7 1 ; 4 8 2w 9o ;
w w0 £ ] o A P - 1 \o i o o
o 7 N RN - - I S ©w o o o o 4 2AIIM ) m..z-..o.
. - ar | e
A
? SR b Fe
R I o 4 4
e \ 8 . al,
R N i g 3
i \ | <
oy
! o
g . : S 8 ) 4 . I
[ s s 8 3, o & o
© = 3 B 8 W o s
[N ~1 Vg PN I =1
2 N 4.8 HE  uh -ty
/w\ N 9w Tal 5 o gy,
sHUEe, 59 X By B
9 N et ¥ 3 P EEa
e a| 8B - I\ g )
S .. o8 & Suwslle
E g T S ] ~ FeRP
~ Sowd
2 2 oda 9| buH
. L EEEEIN “ES By
¥ A P/ weer
/ cor | W EAN ©
PO R 2l y wu.m B
& / HREY Ll nee
— R0R K T I B / "0 E R
Q
3 b3 -
8]0 A g Mg TN IN0 190G I g|= QNN O A INO\G I MOINON S 7
B 33083 rmnniriAcd000 B i< 660003000M0000HMAO v I -
o
o | W0 o, Wk et P ) Ot 0 0 04 O 1y ! £ || o, 0, %0 10w OnG IR0 \ /
B S i 1 URBG P00 Waf el 0 4 .\ X g B ol 150 100 80 16 116 Uk i 6 L ;
L] [=] m. — & = o
T - S 2 IS 35 & 5 9 1 4] od¥eMNommogoonooowe| & e S i
oddwrlomooovooocooungl 1 7 2 . A 3 T " w| OISO IR 22 RBRBARG| T . o 0 1 Iy
WL e O P 67.5%19.@ ._ ¢_ _oa.ﬁcuvz.n.umnﬁ ...::on.:aom. Bexgq | | m ~ M, | | _ (' Ana_._ac-:zv a:s«osusou Jwaq | |
C = T 5 E> ER) © 7] =) = B’ ] ~ d u 3, e ¥e 9 b ° i
) : ’ : 91 '(%antosay) Suetospzecd agrr Y 7'(vantovay) Busteryzeod 13v i
£ u; ANBHBIL JO T0IUD,
ofpy BUIpPYe] WOIJ PLOYD JO 1UIDIDE WP PIMEHPIL JO I0IUID 03py Burpee] WOII/PIOYD JO JUSDXIL UT d ¥ W 2>
=4 o
=3 2 o o © + Q o =3 o4 o S
& 2 ° A o % 8 R 9 % 8 R 8 & = S_2 7 ozazmnmazsw
" e TN T T s
1 - ot o < - W 0 __ o N O
P \ =4 | o
=
o
[+] L 40 2 *d rez
| s 1
\\ / m //\ u .
A ' - A A »\, I |1 I
=
ﬂ \ [~ ‘I..l.f/.b\
- e - W
g - , PN N 1 .
o ;s 4 L8 g 8
o) s H.8 B ko ogl X 8 i
W T o 2 e FA “ o A EL
2R 5 wg =) W LR B,y
3l ¥ 0 gihe eyl o O —
0w B =t
RFap e @ . PR Rl
< 24 vm ..m v T . -ko
G . oLApe o .
o t © 0O -
I Ne 8 g m m e © ol oF o 8880k
i . @ h o bl
I =N
i 8 I ™ / ARk | SHER
g K M & %] QA OO N M0 N O M0 O
A=TAnmne 6 amno rne o ] ] 2eldss S ood /
[ 00006006 H0cd00do ] . [ e by
W 1
@ | 150 Ozt UM ik 10 INOYAWG 4 LMD v 2 |= Uﬂmﬁﬁ.ﬁﬁwsssl”?sa””n
] A Bt UG 1% 16 40 1440 Waf 68 4 O # ] CROADNDADAG Wt o
b+ i o a8 & 5 T4 5 8 5 9
A = 5 % & o © 9 LI oo mogovooong T % 9 3 5§ § 9 8§ 9
- 01257.0500 oooooownE! " Ll 2 4 < et 1 & TRt 1D =’ 88 M O (o s
& Ak D F%0 RO _ ._ _oa.?»:.noa&: [ Beg ﬂ _. mb | ] %’ (vantosay) uerdisjeon Buaq | |
S s ! & = T [5) 3 ) ] — (<) ]
. ] i3 %< 2, Yo R o < ] & ‘ * * . O ‘(9anTovqy) Hueto1Iiend 1yt * ¢
O '(bantosay) Juetori3ecd T y o 1



99pg Burpwe ] WOIJ pIowy JO AmeoIad YT ATUAEIZ JO Iius) #3p3 JuIpUS] WOIJ PIOYD JO TUIDINL UY SINENPIL JO IIAueD

g

Perceni of Chord

EE FOR AERONAUTICS.

Angle of Attack in Degrees

ITT

- REFERENCE RO, 22

Percent of Chord

ANNUAL REPORT NATIONAL ADVISORY COMM

Angle of Attack in Degrees

284

REFERENCE §O, 21

S o ©o ©° s © o & o o o o o 8
& 8 ° 0. % 2 9 g R 8 2 8 ¥ = &2 - o 2 & & 2 R 8 R 8 R 2
[T | [ sameamsmeonw] | | | o [T ] % e’355 30 onw 11
wy o < w0 el b ™
4 8 S 8 BV A 8 B w o = N O ade o H8 8 % B A N v o W O ke
A 5t ~ - o
b - /.. A
30 1o
2 - 4 s ? 1S
& R \ m ﬂ u
. L J AL
[+] ] & / =4
s — )
] b g o
- vl O i bt
g A ~ £ s 27 A
o & 2 o) o .
a s b 2 i 2.8 b
o] < 8 T ©ol s o B
- = 1 oY « "\ @
o / o o s P < s
//., o s e ke b o " e
R LYy tw SE W R
S x o I3 G = w0 -~
o o w0 il e e / s
L Mn = bl e L; N\ P a
o Suasn.l’e £9 Saw.l°
~ | N ./ e e Bl / / P o9
09 w0 o O o O
h oo ar| o | - © 0 Y
ol ® H O wr o @ E S Wi
& o \ wag Sl ST e 3
£ / 565 r . PR 4
= eubhE o \ mcamf
K HNES & . 8 fou
/W! 2ERE ] Sa0g
i A
o | I A D 100 O OMeDak Sty /!‘IL ™~ - A= eromo s woono Ao 400
W AR OBO00EEAGCEEE0G0 [ e L AR D N T R e R A
& [BE S TR a g N B B L e A T ! o
m,)u. 0 Gt e MR A O m B ] W D0 Gt 1aa Ot .
o = =) 1 (=1 W0 = 3 Z [ =) o 1
R a A 5 NI o & o w Ao N o A= 8 5 & o 3 8
OH RO 0O QO OO B U ] 3 > . 2 4 0 v . w| odamtomnogogoooowa| 3 H 2 2 a . > 2 d A A
Aad B N AT D 10 g M 4 _on.ﬁv«go_naS UaroTFIe0n Buag | i W 11213567599%. [ _ « (sraroray) ano«oﬁuoou Feag I |
< s ] w 3, 2 94 e @ [ =] K] k] i w ) b e
¢ * * * P '(eantosqy) Fuetorsraed IT1 . & 1 (bantoeqy) 223808 T
#8pg Burpws WOXY PIOYD JO QUOIBJ UT JIMIF2IL JO JUIULD 93pg Burpeel WOXJ PIOUD JO 1UIDIF UT IMEVALL JO uuW:ou
. o -
=1 & a o o o @ © o o9 ©v o 9 @
=] o o o s =4
om. 2 _° o % % R 2 & 8 B 8 & 4 B~ ~ o o S0 U A N S )
_ _ _ _ FeI1q 01 3319 JO OLIWY _ _ _ . _ _ 0_ 8_ ME ow qu 30 Sucz _ _ _ _ .
:. 1 R - - "N - T - ST S - who ol f nn 42 8 8 ¥ 8 A% N 2w w x w O m«m
P = e -
o .
il o
) o .
b b & i s
/,.//I | \ m rV/ff/.il m
| i, T
- TL \ r s \Vﬁ L1
e
“heu < |l
fo! L) 3 .
= 4 — . Vl s &7 - .
™~ oo [ L S &8 |
o 1] Lo 28 bd S \ - .8 R
i l N o PSR k) L L) &5 e~
N & <TwT It © i E
el / L h ol bt » v R M T45
T 8o Zoth Srve
9 -V d I wiF
7 LoE e 8 EAT A
. S w%l e B 8L . 4o
G . . 0w 29 g b
~ J P BT e ¥ o pefiniadi]
- ] — O T @
] oBm B[ S 280 8
' ,/ & o9 b © o w g o uit
2 HOoT » w, / (PRI~
5% a D - o o >
5 N R © vy By
F wLZA b /(lf / gaeE g
I / /.../ / m B E [/7 / SRR
S el L] o
= eI o O oo R [ /A gL LM&&M&WQOM‘MMMMMMM
B 8306863884053 3363 I - wik
| U SN0 1) FYNOND W) et O o =) U & o UJRVJ”»E;&MHMMM&J&M&z&
By | s WIS 1A W 1S et O] | R k; N 2 | A iranod WO Nt @ S ]
3 2 ' 8 E & ¥ o o & 8 ¢
e a8 8 g & & & & & 8 9 ] Fowogoooooowe| & 2 % 4 - H -
OHNINO IO 00000 GO Uy e . . . - - > . . 3 . W A DAL AD 2o S . ®aav Y ° M
A InD mw | [%a‘ (s nrosav) Justolsgeon Beag | { el S ] 24’ (1npemay) 3ueiayzjecy Beag ] |
k] 5 = o 2, 0 o - © - 9 s s w o, s o e} © b
* * M o1 *(vantosay) Rueyorygecd ayyr ¢ : ] 1'(SARTOEQY) IUSTITFFFO) IITT '



o3py Jurpweq WOXJ PIOYD JO IUSDAYL U 2aNSLBIL JO J2IUB) e3pg Buipwe] wWoXy PIOYD JO IUBDID Uy dInsald JO aeued

285

Percent of Czord

Angle of Attack in Degrees

REFERENCE XO. 26

ACTERISTICS OF AEROQFOILS.

AERODYNAMIC CH

Percent of Chord

Angle of Attack in Degrees

REFERERCE XO, 2§

g o o o 3
8 o o 2 o S5 8 R 2- 2 3 & 8 2 § & 8 ° 7 o 2 8 % % % 3 2 2 8 §
@ Buig 01 o o1y |7 T | #wia 273519750 onamy
d 01 13XVl ) TAvY .
a0 =1 . 0 4 o w w & o O .
._ 3 8 A =2 e o ) ) 0 A o 9| g o o & 1 ] o ot — w 0 s o O sha
Py
E o N &
N “lo
o AN P b \ s
Sl o E
g ] A
ki
=
g S5 “ Ny g @
ol / 4 b g ’ /\ 4
o . | ST _m_. O Hes B
91 // ' RN w b K - T
Ty .
L N R - ° LS
. ] A1l ]
YT ™ o MR
g s d’e BY bt
N A ot
PRS- J%} 4 8 Fi
E.l. Jos o a6
9 a R el ~d (e R
o3 O G|t = 4 48
F I I N o e RN
@ |/ ol u o] e S
wo'y S| A o b 9
9 grips 9 yagip
wt &
» / m 0k / / w0k R
M ] OO T N O N W IO - g~ &) 90 MW NG & oMM 1000
W WSSO AO O ] / N s 20.&1233321&%00001 3
1
| Cot w1 O §g M 60 OMAINEI NN / N ' E m» 0... .25051789338930 //o w
W EESTS&LVKI.JZUZ»..{. . m..w m.. 2457.801.Jw._m..ﬂ.‘nm7$31
A
R A EEREEE 5 3 5 8. &6 o
oo A kA 8 5 ¥ 5 [3) = 5 O Aty 060006 - 3 A ]
:1 0. 000 QOO QU n . W 012570500 [=] sy . . 3 " > a > . (3 3
W on IR AT RS RR RS M ._ ._ a3 :Homss m:e.“o.Cusow Huag ﬂ _. APRIZZRRG [ | 9 (@antonay) jueyotsieod Fesq | |
3 ) )
9w I d B =z, o ° ..n H K] L3 . w o, .4.3: ovay ..u:o o c% g - :
1 '(eantozqv) g:a«ﬁ:aoo 3331 ' (vangoug v,.» 10733000 157 .
»3py FuIpve] woJl PIOYD JO JUIDXIL UF DINEBTIZ JO .IeIU8) o3pg Buipwe] woxy PIOHD JO AUPDIFL UY SIS JO .:;m:uo
o
€ ‘! W [ =) o o o =] o © o =]
8 8 ° 3 o 3 & & 2 R 8 R 3 & 2 L4 i o 3 8§ R 2 2 3 R § & 4
°© .
R I Anig S 311 30 ovaw _ [T 1 ' ] n,_ z_ o_ s_ Joxa o1 4371 30 ST R
. y .
! 4 »\ 8§ 9 w8 4 1 o 4w O o by ° 8§ R B 8 3 A 8w w4 N o ko
old Al il e
N q 7] & &
40 =1 I
) N \ NGl ) / \ 8
8 3
ol N m,m ol )
A
gl ? ) r 7/
" g Jeu
. I o
’ \f o o S £ 3
! =) @ . s 3 w »
o /I - . M. o ra C% G, u ,m
o) PO =T - o g
- s o ) TN
’ R ] o e,
3 oL e mm‘ Y| B .fI
N mmw 88 ET
3 =i oo b 3 o oD
5 I\ EE PN N 3 N By
09t o o suds
o) BEsulk® 2 CESST
] [ B DR I
H W 0P — 0o 0 m
/ ee mu PR
o ' - [T % R
& CEEEN g
| + N \ LEES Bij ™ M ik
A qeramms o Te < g Fey A a5 )
T ]G i =
33
B | SSF i i PR g VL — .
3 Ok at 80817393_)3930 o = O 545081759333
.W Z&STSOMB;M.W.lRmz}_.. . / ol [} ab?son.ﬂ/ﬂ.wﬂumo?s.z,l . J "
2 - 3] 3 155 o 8 9
il A g $ 5 § &8 9 N od ¥ writowooogoooome| 7 A 2 > 9 9.9 3 H
QM NIN-O IO YO0 o NG| “1 o < . we| O SuRRAZagegamgl = . e st
W e 567.599m ._ ._ _ ?ugo.zi u:e«oﬁ:oo Iwaq | N m M L [ Anviomni._u::o,«:e“u $uaq 1_ | o .
K] 5 = B ... © -t 2l 2 I3 b o P i . . .
L]
* * * . oq .393055 .uczozuoow I s @ T°(9IN1084Y) IUPTOTIF0) 3ITT



#3p3 uipve) wWoIJ PIogd JO ITUIDIIL Ut PAMERDIZ Jo Iajue) AUPY JupUe] WOIJ PIOTD JU IUIVIAG U] IINERSIY JO IIUNY

Percent of Cnora

FOR AERONAUTICS.

Angle of Attack in Degrees

VISORY COMMITTEE
REFERENCE Ko, 30

Fercent of Chord

'ANNUAL REPORT NATIONAL AD

o 8 ] 8
a o o o o o o o o ¢ o o
S~ ~ o 2 L A 2 23 e 9 & 3 N A - o S S R 8 K B & W g 2
I i I [ #waq 0372314 z0 o3y _ _ _ I | | [ 3vad ea733v7 o 013wy _ _ _ _
[~ - -3 E2 «~ < > v} =+ ] (=]
& 8 R B B F oA A o o o w O s R - - - - T M- M S -, oo
P i \ ¥ N.l pst // mJl
o 15 o e
& 1 \ m & . \ 8
ol M a4 o . 4
= [ o A Y 5
G
. .
. Y - = o N
g o 9 ~ He [ . o [~
5 w
- “ g b 2 T
o N e 2 ks Bg Ly I 1
9 <g " <582
gLl E e £ , .
EIE VIS P P s el
3 s oM 25 B,
. o W+
/ mmwmém i / FREEIN
g AN Sun.TPe &9 - , Sa%.
(=] L -~ PO
a /. odmal w ) | 2%9% s
ol 3 RN =) @B o ul
- L4 W) - w
A / [V / ./ PR R
o & ] R
o) oy Hpe E = 18 vy B
9 AN LERS: & AN EEE
L] w0k n [N 1 n
< o
Ae]o¥onii-omnoougnaNG Al huc06000000000000
mlNSSSSS AT G Jeieladad L 883683583303 33d~ /
<] ' i Y ) N <] oy
G L L e e Ty . ! 2 [€mowrarmunr-aomw oo a '
Be | o el G o Mt 100 O pnt A / w P DRy Pt Srisaah //
[ e e el o ! 4 w15 ssnwlﬂafhrhﬂ/#n-es.i o .//
w4 =] L= = e 5 [= P
| o it wo oo 2ggegenel t % g & M % 8 < . 0.,%&.5”.05000000005% aooA . S g B
Hrond Do ey | Mcq ?«3255 aao«u:«noo Buaq | | el S U0 110 BRND ] _ (o ?oionﬂa _E:.,;.Cnoo Buxg i |
3
] Y he w P = ° < =] < b = vy O s e © "
kS ASEo.ni ﬁ:u:uuoo 331 L 1 ?»3255 p:oqu:uooo 3511 h
«@Bpg Buipwor WOry pIoy) JO jusdasd Uy IIMELIIL JO I8IUI) o¥pz Surpve] WOIZ PIOYD JO IUSDIA UT IIMEPIAL JO uuW:uo
] - 8 o o o 58 ’ o 8o © ©o © b o 9
ON 2 ° = o S 8 & 8 & % L g & Z &3 - o 2 & ® S B b = © ! =
" N 7T T 1 #wamoaasrm o otamy | _ N T T T %= 3371 30 otam _ _ I ]
i . o W g
p b - - T S S w _w o o o % by o 4 8 % ] = ] o A w0 4 bow O m.m
1 w._-..z\. = \ o
;\Q
2 Py QT s
3 2
F ™ Al
I tt k=) I~
s r "~ o
? a
A o - koo
g 3 o oy 0 ]
¢, Lk 2 d.d b
8 Gnd PR UF AT
J Sewe .| 8 ° 5 CERR
o] QU MELT Lo ERE et
g .= by i = &) W
2wyl g © hat +
s | & 9 P
= 2 &
g S @ S. .. 4o
.m h\ﬂ V- l.hv“ a Bkt
y e ¥y I~ |g R
g p
= 2888L° 2 $285L
o X @ @ o wir ou
W -t o “ Ly PP = 3
N R ) °o>
o o |
N gR2ip 8 R EEERT
. SURE SoEE
W] O DM N O e O O W00 / ] O U oA NG N o QIS
= EOOO.LLL&LLOI...l.UOI A |B|dddunandagiddcodog
<] - 2 PROROM) oy
I3 045480517.39336930 1 m o | @k At 6 O 80 1100 IR NG
< e A "y At
g 2&578mnnﬁwxdw..m7¢3l S A 1A G s & 1 G ot 1] il . L .
= [~} w0 = ot [} A3 .&2 Q (o3 [s) (=3 O <
Ny OW&%OSOOOOOOOO:;M b (4 < m-. . Q &- < 4 < B lw CHNINE-OO OCAIRIRNG K ~ S o . H 4 > Ben H H
112.)4..?675992 _ _ ogr Aevﬁ.nouns YU IdIIFOO) Beaq _ _ m — _ _ a on:,nomni 4Uustd13I00) Ivxg _ _
= ]
L3 ¥ ) w = R & =] o ) 5 e 5 ) w on I 4 3 © 3
g ‘(oanrovay) IUSTOTIFN0D IIVT ¥ 1 *{einyosay) JudyvTII0D IITT U

Angle of Attack in Degrees




©3pg Buipue] WOIY PIOYD JO JULBDIDS UT JANTAIIL JO J03UID . oBpg Juipwet wox) PoRd JO Juddxdd UL BINEFIIL JO aAjue)

287

hord

Parcent of

EEFERTZHCE §O, 3%

20

AFERODYNAMIC CHARACTERISTICS OF AEROFOILS.

Percent of Chord

_X9,_33

Angle aof Attack in Degrees

19

Angle of Attack in Degrees

21

5488

REFERAENCE

2 o © 9 8
g 2 ° 7 o 2 8 8% 2 & g 2 g 8 & 8§ 2 ° % o 2 8 8% 3 & 8 2 8 8 2
© ° TR s _ _
[ [ T T T ®uidor 510750 otawy _ _ _ GEss: | z- o_ s_ Fuig o1 a3v 0 onw .
N S < - o 3 W W ot o o s 1o oA I o & o - = o AW W N hS, e
e -V 3
~
o
4o .
b $t g 8
| : i ] i
it
- o ey =]
= . [ M x) \\\\\ R o .\\\\\
B . 1 ~] & s "
o Sdd Mo 4o "0 -
o )/ A= o Ui x// 4 B
K B9 ma s [+] @ H =)
o Bla b 56 =) 4é 8B
d ///f - ot & M.ﬁ S
S5 e 5 /.. L Mo e
% Soldab, 49 B A
< BSwt i & o
1.&UI [33 b g =
R - 8 . o
SangPx AR a daky
o od ~ P el
LbOgu 9| w a N evas
/n o O 4 o 4 “ a Wehr
ol AT ol su
0] - - U L3 L
et 0P - 0 0O
NG HE 25l
i S N 13E8
g =hikRE
a
WR o] 7900006306000 mmn #A1006036500060000
e 10000000000&00061 3 T A838 0506006333330+ /
= ]
3 53331.» -0 IO O OMON O A 1 e e N T T LA " ﬂ
e | AN IARLS O o e3al OO M 2 |8 | Arune oA 1N 20 O WD 13
m AetAd A m .| g @ =3 -t = o w T m ~HU m m o
T [ 5 © o o 9 Fawoooogooowal S * :
O H N IN=0 ING OO0 0 a3 . . . . - » o 01257 P 0,
v SARRARAIRI /RS 1 ]°'(vrniomay) ueyoiaseod Fwag | | 5 SARAZRIRGRRG 1 e ?933.3 E:u::oo seag | | o
- -
L3 G T [ & (53 Y] "t S ] % S ] @ 0. e M
‘ * ‘ ° O ‘(bantovay) Rueioijieod aytr e H 7 '(e3n108qV) SSS:SU L1
oy JO JUIDIId UT OIMABIAL JO I93ULD. -
o%py Buppuer mWOXJ PIOUD FO 1U9DID U DINERIIZ JO Jejle) #3pg Juipwe woxy pioyy JO 3 d 2
9 o ©o 9 o o 9
5 © 3 3 B A g A3 2 2 & m ] 2 ° < o ] & [3a) <t A 3 - w & al
. ) - S R T ° [T T [ ¥eid o3 3331 o orewy [ T |1
SEsE T T | | ®esa o1 2391 30 otamy _ _ _ _ L B v R R .
af o (=) w 0 o o o . of : o & P - l ~ o
rSR R PR TR WY RO~ ML SUUUR, VPR .. SO N.,-vo. 9 ml
\ 2 : \ Lo
lo )
17 &) o 8
2 S R
-
R " i A N ~/
3
o . "
L] .
4 b
. S g hy o N 3
[ . v Q o 3 .
g /\ .8 bbb & b KO
2 ind PR N N < S
dnd. = © Tt )
Botdh? o B oy
9 AT EaGlY 8 R
M N P B nN 4.7 %0
Bap s &3 ieba
: . Bl NEE t§it
™~ |3 BEuE) o = R EEIN
@R O Wi o) - o
O -ty w w3 Y M ﬁ -
9 / R . oul
P n o 0™ R
o o r.E.M hd m .u .m &
4 o m a5 m SRRE
/ =k o )
n S 8006080656008 0 /
A 010098 0909939353% M| Mddd 0863388808888, o
k| Hooodosodsddccoad M /s " PR it
= \ A P O G T GO T V[llt/
mn 506.}04358.{7190040 \ B 1257912¥33218531 III./I.II/
B 1&550134554308531 N @ W A - 11F
= Sttt - A 5 ¥ E k) =) & g 9 ' 3] 05457 WOOQOQ0 OO U a s £ m < 0 ﬂ R < 0
2 4
oRdfnlowonoosogoungtt T 2 S SS9 %% S m w| o DEARIAIRIAR 1 ]°a‘ (antosay) fusyoisjeo) eai .
11.23&.5 RO | _cn_ (3nromqy) jusydyryec) Bexg | m 61 ! a3 b - e ! 5 -
C:] 5
= = o W F A w [ S . ‘ . . O ‘(bantosqy) Huetoyzzech 3 ° {
g . . . Oq (oantosay) Sueto13300d AT ¢ . 7 *(bantoray) Juetorzeed 1J¥T



ANNTUAL REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.

288

33pY Juipws] WoI; PIOND JO TUIDIIL UT JINIILY O Jajusy

#3pg JuUIPEY] WO PIOYD IO IUIDING UT PIMTRSIL Jv Ie3Usn

o © .
a o o 8 g o ©° o o 8 o o © o o 8
o i o S g & 2 A 3 2 8 & g P ) - 8Py F w9 ~ 8 & 9
] | [ | 3w ea 2211 30 omawy ~ _ n _ - AREN 1 | 3wag 03733391 jo onawy _ _ _ _
z o . 1] - & o N
& 8 € ¥ 9w =z ¥ 8 w w9 4 o o ] o 2 8§ S B 8 % 4 2 w w + & o ©
1] e =8
P \ OVt =
— -t

o ol

& R = , 3=

I e, " o) a

y - =N L %

o /ﬂ . T 0l * N
oF h i I » jars ki
] <. v 2 ? . o, -
Seo N ¢ o b Gol - w o by

e w} .8 P A -0 o
w e 4 o o a T
° $ , <7 ° , BN

T P R - -
Mé B...nf@u.&i Pt S.W“T..Dl

3 Swarm| ¥ s v Swagom| H
K /. A N ] " A R Y 1
o b & ol P z [ =y 5
ag F Gy +ous B 6 .. HDw

e B L - 3 4 Dy e -
Ll ik 4T O e g
/ N g¥3%ls o Mo \ . R EEIRY
B N LI E M 9 \ afgdaul®
Lol 4 © - o o«
[V ) ) o] S
/. MG o r / Serel &F
pas © g p S & 1l © U LNZ
2 LR AN dié
<l | 3 = 0k i > w5
M EYICELTE] BOOB005008 ey o ﬁJJ?,OB.ml?OglaJ?}O
x| NODOBCC30030B03IH / £ |=|woo 01112232221001 //
L N ] IR ACRDAR W)
o [HeTa TGl ws Fo iy ¥ o lwjo= 545081789338930 H
o AN g (I AR QanneTrneana
= Ll led Lty 53 Ba| N V0 O M
£ |g| Seinreig g g q sk oy Rt i | i
o
A pei el b =3 = 1 A3y AN (=) A w (=
Eo|w 0132_.),..%05000000005% 4 s 8 & 5 8 5 F g ¢ 8 9 wlonWelonooo0gooomal 7 7 R .Mw 5§ 8 g .w. 9 ¢ & 9 '
) L A AR NS D oS i i _oa;uuioneb Jueyoysze0n Buag i i : FIND al | j7a" (s1nrosav) 3ueyatsgecy Swag I |
g K i < @ 2, " § 4 ° O E B = = R " & = 5 =
H (53ntosay) Justoryzood 13T h 1°(%an108qV) IueroIzecd 351 iy
@8pg Burpwsl woly pIoyd Jo G,Cuuuo& Ul JINEBIIL JO IIUI) 23p7 Juypwen WOIF PIOYD JO IuUIDISL UT SMSIIIJ JO IIjUPY
o o 2

[~} i o (=3 (>3 o = o % (=3 o o (=] o (=] [ o

02 ~ D o w w _mﬂ =+ 'y g - w0 S 02 — 2 o m M .-mﬂ_ & pray O r~ © %, -

- HFH [T T 1 3wd e s3v 30 o [ 1 ] ; [ 1 T [ %t oy asm a0 onawu [T ]

o =] 3 & o o .
- - - - T R S w L - - N T - T T . - wls
i oy =] b =y =]
o
- )
o M .10 o - - O
i / \ = o o P
b S
]
o e =, ol m.u
s \ ] i =
o o
1 =]

o Ly Joa O} : -
oF / A lm B e 3 .Au
o - . o . o

w o 3 © . »
& 6.3 kb 8 2 SR Y
) e A o5 ey PA
y <3 ° oy 0 < g -
» ol DR ML -l o R L
£ Srgol 4 59 a Sl
8 j = - N | ER=I 1 -}
& § A = G .. . 4o
Pers / S nLT e P wrt L«
= ¥ 0 P o g
e BE8ud® o v g O uty
= d el e wj aol w
B T O 4 — - o4 -
/ i W / ./ 86 > W
o o| & S ol g
LRI SRS LTS
s M ERER ~ e\ 3558
= v =Gk
8 8 Hi N
Az HHTO000BTOAI00000 gy i 68| SNt W N M IO e 0 O
| 1050000006000 333 Nk 5 1 M r o ot 7
J 1 " ) B 2001123&555432101 P N
o [&| EWmERRA ] GO AT 0w O \ / ' 2 [dfozwmawngg -irwonmnamo ‘
i {8, ~ MUNR OO N A I G WS FA e A G s et e R G e
M & S tird G /fr L g |5 245781n1ﬂhwnnm071+.}1
G (o] 5y o X = = v F B T i)
e 0&.&.57050000000%,5% b T nn <L 9 m < N g g & 9 ™~ . 0%25.!0500000.@.0%{% T T e 9 9 S M 9 ©° m- 9
AR AT D 0 (0O, | _ A :,nonni a:e.ha:ucoo msun i i i et AT WD -0 = | «un {®3 3035 a:o«uﬂuooo udun { i
L] ™~ <3 ) A =] ] - & ) = 3 [ oA pory o pry
. . . - > M . . . . « .
'1*(%3n08qv) »c&u:uooo L : ‘{5intosqy) u:&oﬁuoou M h



289

T Chord

ROFOILS.
Perceg

N

o]

AFRODYNAMIC CHARACTERISTICS COF At

Percent of Chord

REFERENCE XQ. 1.

©Jpx Furpve] wory px 0 Juz0xad U IIMENPIZ JO Iequs,
o3pg Burpes] WO} PIOYH JO JUVIIPL UY DINSHILL JO IIIUVY L] tpsl 4 prowd 3 4 ut 43 9

Angle of Attack in Degrees

Angle of Attack in Degrees

e o o 8§ o o 9 o o o W
g 8 ° 2 e g R g & 3 2 8 8 & £ 0 o 2 8 8 2 R 5 & 8 § o
Lo o S I T < T [T [ ic e snso oo _ 7 1
M T T R[] ) 8§ g u 2 = % W @ 4 o e
1] s o .
o g 9 9w o 4 & 8 g o 4w o & o & ¥ ko 9 - & & o ‘w o M,w
/ ” , N ™ )
= < 19,
< st ™ i
i / ) / m / al
ol
Q) i I . 2
i N[ : ) e
. o : . Ju
8y T ™
2 g g e NS » &
N\ LI A £ R
2 208 BE o 7 yad T
" R o . Wy I 4
b T " I L1 B e
m Ha ] B e m e
ek = 3 - N
. Pu e Ty
RTTINE: ¢ gt
i AR Gl YRR '}
2 Sy ton 6 o e K aury
no.v. / /c A O] 3 0 .m o g
Gl [+ vt U 4 v g
9 H .m 8wl © b4 wE S wr
0| N ol u PR
d .n “ - @ 0o n ©
& = R RS 9 | X mmmma
W/ SHER Xk
m:. 60219663.«.450957032 /F lwn OOOOOCOO-O.nwanMNMMO
m 0041123&-.\ ?5: 1..{...1-. “ .“_ HOOQOO0O0O00 ()
@ [Br= Farerast ot AINO WIS et © /u. Q_ 2langiaid SlWL.E,.M”M :
w 05825525557~305551 »t W 13:791w6mmu1n9
40U OO O et ot . ”w . - L m.w o o TN ...z ] b=, o
E = =) e ~t
w| oW o noooooocomal g ° S 9 L9 m w| o Ao R RERIRIRNS it ¢
1 PR (DD 110 YO | 0 ¢ AoeioanS u:e«u«uueco Feag | | | _‘ o ol _
= ) W = =] Y ~ ] ~ . oy [3) x.o
] !
on .AS:HQES une«o:uuou 2171 t '
2Bpg Buipue] wox) PIOYD JO 3UIDAD Uy IINEHIIZ JO I93USD oBpy Buipwor WOX) PAOYD JO JUDOXIY UF 9.3-:.& 30 asjue)
1 Q <@ ped m o
£ oa ° = 0 S 8 & ¢ @& % 2 8 & & K 3 ° = o 2 g 2 9 8.8 2 38 8 8
© EEEREITY T T [ eaaswseonu] | | | ] [ weemmmponw] - | | |
n o w 0 o © o 0 X
o1 H 8 KA W et w o o O W b ° H 8 g o®m o8 & 8 B w o w0 o
e % - - or
o =13 o 18
) A | i ) ™ A\ i
Ja: ™. n
A - y ) e
Ry / / ~
e oy . Ly
g /m ] g “F / : /% & o
o N % ] B .
.o b A 8 b
2 o g A L w3 R
- H Iu I ..n“ % e,
. N © Eg
. 1 k-1 ’
9 sy E9 Y IR
- Iel i H] . 4w
h m.. PRLE PR o 5.. 1o
7 / g sdrg] oA & da by
. N\ gBe 8l e syue
o g8 ude ol AR
¥ wag 8 Y S8
R /u RN / /A e
e XX
4 g - P
% gyzip® 8 EEFIN
g el woeR
o .
HlE] gunonanrgrna e [~ FEn8g8soesy 3
El OOt O MO O A J‘ IOOOOOOQQOQOQOQOI
=] CREUNET I I TR s o o AR )
A b LR T A ] ' P alookesoouo.z.i.(séoun“
A o | " SOt i
W 2§5Tsmnﬂ./n».ﬁnmw7a§3l o mv \M M N 2 W 1&.691. l mm»»,l L
ey o = ' £ T o [*] T ! r=
w| oF¥niigunenooongongl T T %5 g 8 2 5 9 9 2 || o tiotonoovogoganal 7 ¥ %3 % 3 & 5 o o B
S i ]%a‘(santoiqv) juejoisseod Jeag | | SOARIRIRBSRS |___[°a’(eantosay) jusyoiszeo Busg | [
% 5 K} -2 7 & K ° [ : ) = = % 3, " arorsyect ] © %
1 (bantosay) Sus1oraze0d 3337 i “ * 99'%antosay) Buetorzzecd 3xTa i



Percent of Chord

3p3 Surpwsq wol proy) JO IWoDIId U SINEEILI JO I33ue) o¥py JUIPYe] wOX) PIOYY JO JUSOIDY UT SINEFRLG pLER2 YL H

-F

Angle of Attack in Degrees

REFEREHCE Ko, 46

Percent of chord

ANNUAL REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.

290

REFERENCE NO. 45

- o b4 o g
N o 3 2 ]’ 2 2 2 2 8 & 8 ON S © - ° ) 5 8 2 a g e g & S
T : i 1 ] #wo e chm R . i I 1 T T #esaonsmm jo otaw 1 1
T . & ] = 3 2
i -.— A 8 2 b} 2 - 1_ - w ) b [ o ﬂ(m [ ¥4 % o < » 9 2 o b « - " o o ko
<
._ ] NEE TS &
] sy ol 1 " —~ o
i i i S T ER
i F Sl 2 g5
g e
AT < & = \ \ 3 4R
\ -t £ .
ol i+ - . N e o) 7 5 )
* / o & g . ¢ B 3
- NG E ¢ Lb 3 2 o
T " sw & FE ©g A
" ! / 17 . e ¥ o s
wgell - ° . Sxsh
o) m YatL e S nde
h = M g :
. ™ BTy S EE
1 N 1 e I Fl
Al G ws . WD+ ° S .. .. o
[ . gakhel < 89 San.
¥ o & £ =] ¥ oL
LR ] < 5 odh e
. woow| o ey © Q9
ol ] N CES ST e B SheT
L Y N - oY
[=] - O 4 — °Of n
3 / / 8o> o / e I~ aul s
R Pea € © g b ol S © v Bt
& - guEw N i Hugw
" fSuRE L ™~ / / ®ineE
gLl M,
A=l .. 8%3339¢ezeq e B A S e I
o8330555d [ , w [k|Addoddsdsddgodsdo I S
. v e
1
QRO IO G ONAD - A ARG L T ] i / b
RO 1-OVD o o] G OV e L, £ |5 | Aot S A MA 1R o S Y
=4
| o a3 kS 5 8 k) E ) i 5 9 ! =" (] Mm W M .M 5 o
0N NINSO O 000000 oWna| T 3 > 2 5 % H 4 A . 2 o ¥ WrTomonoooooomal 7 " <8
ARARRATRIRGRRE I i | 20 (zantosay) juetotzzecy Bexq | | m e CORRRBZZARE i ._ _ua Avpaﬂouni .::.«uﬂuncu uag a ﬂ
L) (=3 [} =+ . " o~ - (=3 1
b * * M O (antosqy) Sustorsised arrt . < S . w " [ °© ]
(santesay) 3uetor3Ieod 5% 2] o Tuanosay) Justorszesd 1311 i
- oBpyg Buipwe] WOLY PIOYP JO AULOING UF FIMEIVII JO IUSY
BINIS ST o I3jug,
93p1 Buipws] wox) PIoYD JO 3UITISG UL 4 3 TUB) ° o ° m ° ° o ° ° o © o m» .m
2 4 © S o o o o 2 9 o o -3 g N o -~ & A 3 w9 ~ W
s A , o 85 % 2 % $ 2 8 G I 1 T [ %3 03 2311 g0 orama Pl
0y n . 3
; I B RS I I COE SR - T M- T T S ik
k) % ty a Pl - -t el 0 0 £ o 9 - o pr m.»‘l
0T
- ; \ o B
o
o
- o3 v
O .. nw l ] -
& s o
l/ \ 2 al,
[} O il
o e i =
b .
' o / e -
@ g T . e
H g -3 & £
v
S . t &8 [ 2.8 b
o Mo o A @w o e
i oe 8§ FA g s
<] (=] & e ° KB .
- 3 g R £ 2o WY W wmel,
ol ) Ewg L~ 29 R
2 1 TN & . x 3 \ wg
] L 1 n e b
1 o gz od ot G . .. do
PE I : % F55y
A . A\l v Ey : syrd
O O] e LS 0O Y e
\ voows| o o 4 g0 wuie
[« @ H O @43 -~
s, w2 £ a® R
LR~ » Ma w k-1 B N
Of o Y
o ™
e gezips 9 \ EEE
i EaRE T N = 0w
[= gl M. e,
™ TOOTETTTO00000 p P GO0 Qe N0 L0t A1 W O ]
@] anag . Y
w 20000000000000001 / N - Bl e e R e e L= , F e L
= 0?:«43081759.}3&930 v o = 0..&5&272685504&0.340.
B | NI NG G e M O et At | A et SO 1N - O
] AT A S L. w12 . " S g n 2 3 o = -
< (o] W T pe E. f= 1 o A -y =) o O
el g 8 5 ¥ § & & % § 9 ol ¥ntowonoooooo ] Q
oo by - W omn . L . . * . . . »
w OLQSTmBN?&Nm%%m i3 _ ﬁw 2 hrosav) Exoﬂ:uoo sag 1| m SHRRAZRAZRIAR m _ [°Q" (53n109aqv) Jusyolszeod Suzq | i
= .f. = 9 2 ° - % < i A < o el Q )
: * 1% 11105QV) .ﬁ:ocuuow L5 1 S b & 1°(%anr08qy) Guetstsyeed 1sve ;

Angle of Attack in Degrees




olpx Sutpve] woxy pavyy JO 4usoxod uy SINBERIY JO L3its)

oBpx Burpve] wWoxj) PACYD JO IUOHAIY UL PINEIIAL JO IBIUN)

o 9 28 8 2 2 8 2 3 3 8

291

8

L g ° 7 o % 8 R 2 2 3 2 @ 8 &

; [ [ T Buia o 3371 g0 0w 1 1
o 4 RB A 4 N 2 © 4§ o
: ] / / /
8

~~ ] [
ol s
e

&0

50

Fercent of Ciord
1]

T

L
A
Kate of section:

020

18

_ _ueua oouu«auoe:é _ _ _
§ 5 2 B B 2 e e e s o

1917.

16
20

Date:

Pty

30

12
Lls]

/
1/ /
|

S0

Stan? Airplane Co. 38,

£0

L 2%, feec.

H.I.T.
Attack in Degrees

Percent of Chord

s
7

&

re tested:

3

ingle of
80

Size of mcdel: 17.56§% x 3*.
Wicd velocity:

Whex

35?00&&.6765& Nl O
HE368386dd0308839

Hace of section: ¥ - 1

100 S0

UP'R|L¥'R

FAA 1AD O 1o WD OO0 st e iy
4 6 o v’ AAIAAE 1A 1 O

-2

/

=7

FETERERCE HO, 50

FLEENCE RQ. 52

3

AERODYNAMIC CHARACTERISTICS OF AEROFOILS.

&0

%) 5 7] T T r=)
P I & ..w g 9 g o
0 00 Q0O 00 U 1
e 012571123%:{9(8%9m | _oq ?433%3 u:»«u«:cou m:: ﬂ _.
5 =) AY ™ I [=)
: 3 " N o, iy
"1 *(orntovay) .,:;EC:S kRS
o8py Burpwer woXy PIOYH JO 1UISXDd UY JINBANLI JO JjUBYH
o 8
89 ° 3 o 9 8 ® 2 8 3 2 8 8 &
_.,U.um 2 [ [ T ®eid oz 23v1 30 otawa _ _ _ _
E-A o w0 0 E o (=] o
o o o - — o “ w0 b £ d N o
| [
z
(o] v
«f T &
o, - \ \ &.
"y /
! ] .
’ / N
&l 0 o N
O .
= o R
/. -
L]
-

Percent of Chord

7

18

E] o ria XYL T T O W I W AT ]
W Sriririaig 2333222111& B
5| g TG G onna W 0 oW 170
B & 0 A Bt 10l i o .
S i
e oRWnto NEOO00000 G| .mm m. g &_ mv g © B 9
AAGRF RSB S| ] | _oa.A JutoRay) u.:e«oa:sou Seag | |
) T ) 3 =] 5] "]
3 . A o 0, ¢ ] .
7 (vantorqy) »:qs::ou v b
29py Burpuse] wWoX} PIOYD JO 1UIDXAL WY DINFPIII JO uew_._eo
=4 o o
om 9 o § 0. 3 & R 2 A 3 B 8 & =
EEEE | [T ®iaoasmyo onw _ I
T kit 1 b} = = iy 3 ) & ~ o
a
-

L

18
20

1%
30

=TS

12
L)

3
ark,

ot

4

T

=50

3

C

N

60

ercent of Chord

L
De
: Srad.

[

7
2k
¥.E.

7

Angle of Attack in Degrees

Wind velocity: 55.7 ft./sec.

WheTe tested: MN.ILT.

e "~
A
Hazme of section

L/D
Fame of sectiom:

REFERIZNCE EQ. 59

1% H i o S Wit
b Q / [ ol o
= Q =
o Bl ol ath
~— 8 AT { | mm
~el ™ ¢ Miidsaiinh i — . ¢
HE | mg oo idriNnaro — - s LR T ]
'wvnu 0000A0QOAHHAHOOO00Q IJ n .n QOQAODAMNNNMAODODOOO
S8 [ NG r1Q W, 1T G ot QU ] 1Y g |E e g inpinrrian .\ o
W Q 1 0 HFAE UWROAD OO 10N Mt H O ﬁ W H O N ORD PpafaAD N 1Y 4 O
Al (v} U M ¥ A ol
HE I 53 &3 5 g 9 ] o XMoo wnooovooo - g 9 9
Ww| e NINO N0 0000000 Ing| 2 A 2 . A d . v 5 |w|eoAdinsou wngl| = 3 e A . 3 d . > 4
112:5:678W9m 1 | °a‘ (anroway) 3wwyotsjeop Bmag i m. - .z..i:é?s%.sm ] | | °a (santosay) 1usjaiyjooy Fuag | |
s L] T~ o ) - =) —
k] 5 % @ ¥ ° g g 3 i 5 : :

=, ) N
O ‘eantonqy) huerotszech 3511

el

2, A R
o7 (bantosay) Jusia13)00d 1511

i3

Cate: 1618.
16

1+

12

10

Angle of Attack in Degrees

18* x 30
3

H.ILT.

(]

3

¥ind veloeity; % £4./sec.
here tested:
z

Size of =cdel:

ig

Date:
= 10

T2

5

3
Angle ef Attack in Degrees

Lk f5,./sec,
M.ILT.

[3

Size of megdel: 18* x 37,
tested:




o3I JurPwe] ®ox Prows JO 1LILING UT IINEMRLY 30 I33usy o¥py Burpwe] WOX3 PIOYD JO JUsTSd Uy FINTFIII Jo LT

Fercent of Chord

REFERENCE 'NO.. 5%

Percent of Chord

ANNUAL REPORT NATIONAL ADVISORY COMMITTER FOR AERONAUTICS.

E %0, 53

292

REFERENCE

- o
o - o o o =] o =] 8
L 2 ; o 2 8 % 2 8 3 2 g g 8 &2 7 o 2 8§ 2 8 2 8 o 2 g 8
5 I 1 T T #eismso onw T T T FeAT [T T T #exwes 13ms0 one | | ]
2 N
y 3 I m. m ,.w u.u m m ) D at o o O H ‘M._ H & H ,.m ot rt ~ w Y d o 4 3"
o T g =] ATy e
A &
; i -
< D L £0
g o ]
) ﬁ///z/ / i \ /] E
o Al 4],
Y / ot ~Y i
b " ey
8 & . ] bt o |/ . Ll
I3 o o o o v o »1 = o u w
o S a Slg 8 /f 8 &
& el H 2 ko Ve 1] 8 =y
L& g
A L SERAR LY e T w.lk
pelned o ° . & wan g b
Ne he ">l 5 L > nyrox.,sm
o ™ £-0f [y ./ [ 1"
=3 wl o g : O%a 2! o
3 3%, g © oo™ 3 <
4 Sl 3 n N, / & w| &
| [ ITRRE ¥- DI S ... Ao
~ | [=] sarg| « " o2 sanyl <
..LI\ 6800 w o3 6 3LV «
OO QO e 3 OV O Y o
o @ H O wiy W H O wir
- © v 2 /. oy [
b B A - b W0 4 -
0 o> .Wa ,.//fr yr 0w w
b © UG oy & PR RS TR
i N N LEE T R LR
i . N /. = O 9 .
RIS AT DR L T e B ESATR r E  h] I
E|laddd T ik anSSoss g I B k|00 dCANANNHO8000 ]
A B wo | B
[Ty ¥o] (T W R o PO ] J Ll WD M L] ]
o R e N A e L T = gir € 038 o, FAABLOMOND e O30 o0 4 |
-} >4
"y GRS 5 S = p—= 3] =] & S Vv.
w| odintounsonaoo eg m s g E 3 S 9 w| oF &t owgReagegenglt 1 2, 4§ ¥ 5 & 58 <
A RE D RS ?pzonos E&Steoo ua.a 1 et A 1] %0 (eavvesav) fustoiszeon Beag | |
Kl 5 = @ &3 © 1 “ = aw R v S A -
Oy ¢ S_S.d-pc, wgﬁuC«oo 1 h . 1 (9InT0BaY) JUII0TIIO0N 2T .
[ D 3
©3p3 Burpue] WOIF PLOYD JO 1UIDIDY U SINEIIIL JO FEIY °3px Burpven mory proyy jo tusoxag UY AINSTAAL 3o 233U
a s o o a 9 o 8
g 3 ° = o S & B % 2 % R 2 8 5 L2 i o 2 8 R g2 & % 2 3 & §
7T T T %5 osana750 ovawy _ I | _ T T P sm e s 50 onw | _ _ i
. at [ o w0 o [s) U
.ﬂ ﬂ N .h. m h.w. H m.. [ s %+ o O by 7! v o o ~ m ....w. by = w0 D -3 ~ o )
oy = P Y
- -
Ot Jo O Jo
LY N P « ' vl
8
ﬁ +\~ / ] \ s . &
O Py, el o Sy
i /ﬂ/\ [ . , !
N . N .
b ;LB e 2T 1
o 4 gERE ° v © E8E
N roes| g - L N~
PR - o e, .OR
i el ihg 57
/u\ w s o8 O N ./. CRCNE -1 -
Ql + N -- [Tt %
of [ I [ S St =
te L\ XS
5 IR 5 sRRE 2
e 3 N g al 8
5. . Ehs £ P -1 P
Ly a R ~ a wa LT =
PO 5 VU
w O - L »t OG- G L2
V C O U e o O g ag e [+
Q wH O Gy W H O ugr
) - v o i . ~ o w
Ta b B ~— G G O —
(- [ o Q> B
ol by & fed o hdn g
% ~ SIEETT T ~ LEEE:
B, | — / 58 / / Jag
N S =k ﬂ M ;
A O U O UV § st CND 0 ol 1 04 i o] 5[ 200 O NN e gDy oy ]
Bl idd0dddndadninddoss el ] [BIASC33dHanduAdd300 R
‘ . oo
0| O W URO NNV Orbord 1 10 Y 10V X 4 2 [T 2WUIg NI 000t 1IN0 / d
Bl i @ A BS L I S A R  S 5 By | e el ol A G I 1A A i "
Ly
™Y D TS =3 = 1 2 PPN i F « = 3
-« 0%25&05000000005% [ S S FO 1 > 9 w. ° ¢ & 9 5 |w OHNIN~O NG QOB OO B O £ [ 2. 9 9 =) M S g 3B
A NS IO 0 RO { | [°a‘(@1ntosay) uey0}sye0) Frag | { w0 { | _ ? nrosay) ucuﬁuﬁuooo Suay { {
3 ] 3 ) £ LY & =1 ) - & ] N 3 w N 9 e ° s
O (banyosqy) Jueroryyecd 1310 L A INTO3AY) IUVTOTIFA0) 2717 ‘



298

AFRODYNAMIC CHARACTERISTICS OF AEROFOILS.

08pg Burpve] wory PIOYY JO 1UTIXO U DMIBOIL JO I2IUDY

o¥py Buppve WO PACYD JO 1UDOLIL Uy oMMEBIL JO I93uR)

o 8 =3 o o o =) 3
Om 2 o 2 QR 2 2 2 2 8 & 4 Ow 2 ° i o 9 2 A 2 A3 ~ 9 ]
[T T 1 T %eaa 7439 50 onam 1 1 F [T [ [ Fein o231 0 onaw 1 ]
.. ] o - w 0 LA o
planeEl 4 N o 0w oo 4 N R w e bk 4 8 Qg B A B g oA o W & N, 9 g
T o
7 ~— g . i~ \ "
ol [ 1o — . Ao,
N st ? 1 a g
= 8
S — N
s+
ortHT ./ E 1~ = / e
L IX £ ™~
o N, gy /; m w
oo ) .| Q e o * ol 0
S [ m A » v I o e v
8 i e kb 8 b ™ And kb
jia - Y N Og o8 R
Mo - . R . by P =F-1 o N o P 3
] 5 g s % NS <uggl, S
» ol L L e o300 » -2 b d
iy | N e N pEtlly
. " . g N
i Bou=bi & N, g7 ."lo8
& el Byl - b bl -
42 g oy Do wd
A I 2808 %
g ™ BEIRNL o SRRy
] R x BEET| % wers|
fed { = o o it i o9 fpe
! LN IR 8 FEEE
g A . il - - whkk
[ ROT ey S o g ok o O . ] 3 |
oy |5 S99 At 353 S R R R T Rk ~
. wn A e T LA I EXE T " 2 M :im;mvcmi T o
(=2 I 3 %0 D U : w o (U
2 S b et 1O 12101556 P W 1l 4 O I .
=18 " o . N S b 2 B S 08 1A 1B 1 e #3900 1 O N
- Fs T
R e L 3 S 3T g e E g ? & 85 § B9 '
m NS O S T o ?::onn: E:c«:eou Lol S Bo{swese Tlx.zé:fo?s%q,m 1 ]%(savtoBav) jueyolyzeod ey | [
A & [ w - o — .
] : . N 0 i ? . , o = ) E3 3 @ = 3] "
£ -
i 1 ?»32&: E.s_u::oo 1 i m 3 : b . oy Lorntosqy) Suetoryzecd AITT :
oadpy Burpveq wox) pIoY) JO Jjuvarad U angsald Jo Ivrus) »8pg Pupron wWoX} PIOYD JO 1UIDAIA up MLOE0IY JO uoum:ou
o 8 o o g & 2
& 2 ° 8 e 2.8 8 2 % 3 2 8 % & £ o8 ° 8 o 8 8 R 9 ® % £ 8 &
_ ] [ [ Buxa 03 3371 30 ovawy _ _ _ _ - FA | E_ 0_ S_ Swaq c.w :S Jo 035— _ _ _ _ o
g g w8 & 8 8w W # N Q w lo ¥ L M I A N o & o i
pt mi S .\ a
ein | -
s .. 518 o -~ sh
2 ll.l[llnl 8 & — s
] o
1 / i . il
Q| s. O g =
=l ,\ d N / ™~
i I s b -
L NARERD i
3 5 .
m o . . .Jmog Aa | @ Ny ..w-.u,m L&
o dusiBe To w08 WA
w5 V/ m e B s . =) o PRI
- H\ c lhm ° ! IY‘HJ “ A‘ XO." 3 hm
“o 6 g o - | | waae
dlfPs = PRl ]
&8 | QBgly 8 heel 'y
; AN i 2l d | IR
&g ™ Ian.Pe &9 - 2aBaT =
L~ PUET] w FE R Y
L1 N e.m 33| ¢ EED
o w v O | - v v
Iy ./ Ayl v ] (YRRl
o M A b4 O 4 -l 0 O (%)
L4 L1 o N RN I el d
Erd cd:.?..m. o ] muwu'us
N Biid N ~— LR
5 \ [N Mo | = A I~
o 7.;1011.4.?565@32100 I — = 51091«&0.1_27"&;&:.6.1 et s
ﬂﬂ vﬂb 00000000000000000 R | - [Ta) vw.ﬂn 0000.&1222211.10000 yf s
3 [}
m.. @ | FR0a Ot OYR0\0 M0 I\t at A0 AII‘!_ g (o wen TG G, 0640 YA
@ W 012-4(5..4.5.555;43210 P " ﬁ W. 0222677?‘62—)5_10 ~
5 5 AT = 1
T =] 5] L3 6 5 B 9 1 T a2 5 3 g Nw 5 o
OHNIN-O NI QOO 000 b B . v . 0 0 v | O NIND IO DO OO0 OO Uy . . .
w Y 5673%.%.@ i ._on;voio-n: justoyszeon Susg | i H 112..5.56.:5%9m 1 ] AS-:EES a.._SoCueeﬁ ¥uig | {
k] 5 ] w 2, ) 9 " ° - 5 2 N e 0 oy o 1. © s
7 '(bangouqy) Hustorsgecd 1yt h "t ?»32.5 ﬁ_:a::ou 1311 LY



ANNUAL REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.

294

§3pg Jurpwer woIy Proun JO IwaIoIad Ut SN Jo ajusy

¥px Jurpus] Woiy PIOYD JO IUFOILd U IINUSHII JO IsUe)

Ow v & © i o 2 2 2 2 2 3 2 8 & 3 “ o ] 3 2 2 2 3 ~ 9 & 3
e 1 T I #wmeiawseshwm] [ ] ] I T 1T T #aeasmse on= T 71
o 0 k- o
N A T - - T - . e ] L N BB S8 FH N A3 w 0w a4 W o Lo
b J [~ b ] T ¥ Y
AERN ™~ [ [ A
ol . 1o ol 4 RS
b h 3 &r Il L
N 5 " §
O bl R & | B-A
| N // ; i z/ /m j
8 i
=t fou . N
o) 2 n
mu N ° et H .mu» , o * - k3 1 b
8 a . Q ! o . 9 o
8 $ o LA w 3 g 4.8 L
o « . 1 . +
W weld FA oA i £ Y
8 iy |8 @ Irdal s
- Swae e eo Y . x o
23 H,eally gy HREN
1 < woa| ¢ 9 P
H 3 Prap- RNl - T & =
€ 6. .=l & 6.. 00
s anahL.e &4 Subyl =
R b9 | w
I S - o669 »| o
w Qe [
e RS g ©HO WS
! i \ ™~ el ﬂ M R =] by W 4 e
Cﬂ.\ / % 0> ) lv.W» ( o o v Mu&
G gyzif? 9§ . SN EEE
S8
35
\ B .//.fl EANE
o
] Ol et O VRO 110 %0 YO 8 SO MY e U.O.J}R:Ht..SSETEEIIO ——
@ = 3635668033353 Hand % |k|F55556335d856553d B .
" 'l b ]
& [E]SCAns e urrd w o ! g |Z MJJJ&&&#JJJ;&&JMJM /
= (g 0 A 105 IrtnG 1 rs WA o A oy By | © Mk D ppepermpead Wk 10 A fog,
. Ly
=1 ] Ades 2 8 5 & 3% o 8 &8 9
i Ao a8 & 5 & & & B 5 ' G RN O IO QO QOGO S S ) 3 3 2 > 2 3 .
x| oFWeEo o oogoooomel % 2 5 9 7 g y 5 = SURRIRI2ZRNS - B
m A 112.)45675%,9m ._ | °a* (s11t08qY) juetdTIzecy Buig ﬂ i i & Al | { [ Ao nrowqy) Su«uﬂuuou Fwxg | |
k3 B hd w A ) o ] ° i) ] < < = “ .?g.ﬁogi u:o«o,&wuo 3 B ° ...n
N z R K
& 1 ‘(Bantosqy) Juetoryysod 3s1t . b D 3317
28pg Burpweq woxy pIoyd Jo IUIDIS UT FIMEEIXL JO AIUDY uwom &:«vas WOLY PAOYD JO JUIDIIL Uy 2INETIAL JO JagUusy
! =1 o [
o o o
o © 2 2 =3 < 2 o o o o o o o S
& g - o 9 8 R 8 R B8 B B 8 5 S A < o 3 8 A8 A 3 2 g & 5
: ISRy T : PR
o . & o (<]
ol / m‘: R N a..o. uw W. M ~ w0 ) Eed o | o ho o sN. o m,u. a.m.. m nb rt i ) ) & ot of . b
A Pl ] \a m [~ ! e \. .Mml
[Ifff A‘l[
ol e > “ 1, ol ] gl
& s « .y s+
+ |
) \ A
ol 2L ol =N
3 / = ~ =
/l e O s
L] ~ 5 BF B N
mu o P .. v 3 P g H
- ] . .
8ol - ° YRS b b Bo e - =S
B o “es FA W9 cxe A
% & AR \ N RS 8
- wHRS LA e ™G < wng ] b
29 ] o wd, B3 edx Al
£ uy . © WO .
O o 1% [*3
o LOR% 8 B Lo §
H § 2o &8 g do i
= TEEg] = N PiEsl =
KEt I \ §93%| y
o . smhu4” o sm.muqe
8 [}
SN T ST % g wustl 2
= Pz ol & O a ol o
& s mu.maéA o ] muMuZA
5
( ,./.ll.llfl../// Sad “ /i/ SudE
AE]oroNt A s A 4O . Eleteeesteeesqstens ]
- w _UOO-O 0000000000000 MJ “ ODOOVOVCODPITVOIO 9y
B, !
3 [ IOMNat o O Ao e Kk o ' ~ ol B St L e A e e ] / 1
B |50 ded b rilenleililo e el id o N R e N A N Y L B
= o~ - T W = o T =3 Aty A a9 &S B ..W % ) M s S A
B lo[cf®untongoocoocongld = & 8 & & & ¥ & & & g 8wl eRWeFoueogneogamsl G 2, € > 8
SRIRSRGRRG Y ~ [ 2 (3anioiay) ucowoﬂuooo Besg | | 2l ] ] e (swnrosay) Ew«oﬁuoou mauq [
3 T~ ) 33 u. (%] < ” m k3 < i w9 3, rl °© o
153 * 2q *(eantovqy) a:u«uauuou 501 h 2 o7 %intosqy) unc«ozwoou 3T [y



oBpy Fuipwery wolj PIOYH JO 1UIDIIL UT IINIBBIG JO 2IUSD . ®8pg Juipwe WOl PIOYD JO JUBDISY UT IINEWDIG FO LojUL)

295

Percent of Chozd

Angle of Attack in Degrees

REFTERLNCE X0, 66

TERISTICS OF AEROFOILS.

AERODYNAMIC CHARAC

Percent of Cherd

£ Attack in Degrees

Angle ¢

REFEREECE 0. 65

3 g
©o o o o
& i o S 8 R 2 R 3 R 8 R 4 R o o & % 2 R 8 2 8 & §
- R T T T | Beid o3 2591 70 onavn _ _ _ [T T T | %uia o1 s5v1 30 ovawu ] [ ]
o o w # © © i
ol % & 8 B 8 B 8 S w w4 a9 o ol R - - - T - T T A S - wiho
Al [~ p=i o
i d / / ? ™ VAN / il
f N i [ il
I
) \ £ .y \ §
? T TR [ oy :
— \\ "V - %
=
o BT (=) o
=& R b o lu ..MK. N o o =
o P : -
o K LI b & /a ° //- .9 b
[ - w8 A4 fry Y [N I 1
o [N 9 L N o ot T
o 3 “ue L 5 /Mu o M8
3 w g AP, ES N . Yo
, Ry @ e N\ Rgs
m o i - 4 m
g Saw. Py &9 .m. -l
| - N Tdby ~ $E b
N I I N eBul
Q o ERLCRT @t Y88l
2 v S e
SN \ BEEL]® s\ ™~ sy
=y SEEM- & — agu
—
| "~ m AEE e ,w BRER
Y
| 001‘46500976320000 g ] D Oved o8 «.5»»#..0&0.8:.17.0.
W 00000011000000000 / , “ H 000 .ﬂ.....ﬂ..llllllnwn_vn.uo .\ aﬂ;}
| o O M O NN WO 2 ORD WG (RO y 1/ 1 . w 0078616586356520
W GBS (e 1 0 O . \ N g |& O W 0 M MBI 2l 130 1 O .\4 /
i+
ErETY [l © Y, = 1 1 I & ° T T4 =
oHTrong090228R88] T % Dogmdan deriped s 3 3 ] | Y B |[W o ¥eTongacssesenslt ¢ God.2 . B B BRI
- | | | 90 {@3ntouay) 3usyoizzeoy Beag | | . - ohng | | °a (eanyosqy) justotsjecy Beag | i
] ~ g uy - [y ) - =] =] L] 53 ay 53 & [ ] ) =) )
" . . ] i d
* o7 (bunyouay) Suotoryzech a5y - ¢ & * 9 (hantosqv) huetorzyecd ayyr  ° v
o o8py Burpve mox) PIGUD Jo IuDIR WY 9INSASIY jO .ZW:S o3pg BUIPYE] WMOLJ PIOND JO JUSDIDL UT ITNENVIZ JO Jesusy
6 o o
o i o &% & R 2 A 8 R 8 & & g 9 °© =1 o 9 % 8 2 B 3 2 3 % m
= o \
zf _ z_ o_ s_ T o 23Tt g0 o _ _ _ [T T 1 #wsa oz szv1 o ovawy _ _ I
o ANN kA o & o~ - ] ~ 2 0 o of Aho o N 4, 8 8 - o 3w o o & o o
- \ ™ ~ I A
¥ I - . %
o e ~ “| l/flll.u“ o
o — I 2 Amll O e A
\ t.llf// sl m o 2 \. B / s
o iooAL i i,
ha ./ \/ 5 |+ 2 ! =
o o
§ # SN
g 8 e o9 ™
3 ,rbm_ .0 ma 8 / / & n 5
&1
# Y AR : AR
o = "y ‘g S o o I
g T84T oo ° < g
o | : Lo
mm vl - R N n of g oo
. Py i3 ] 0 o ot
8., . s & g
7 3 TR N Sigal”
5 od ot ol W v 8H d
o =) o guow| o /- o .m 1]
W i O W o
" PRI ) a ki
-
° . / / ser” ma S / /» u uH
9 PR o E-R ]
lllll.fl/ H oW L N MEEEY
o % LEEE | N LEE
&
A7 O b AN Gaf, G i o3 NG S—
" d ] H[e] 00 S T AN 8 G S——y
[ 02.?_.2777?.(454320 \ ./Z 5 3 50000300000 000000 . N
| G el N0 Ot TY- M0 TN 30 ! o |[w 00 W 100 WM - G O 100 \. ™
+ .
OH%SH LRRLeL00a0Nng 5 A %ot 5 % &5 4§ & § B 9 B m w 0.&.&25?050000000%.5& EEEEE g & 88 & 9
=1 | | % Aeus.nom_aé jtteyo1) 3000 Buiq | | U 4 N 100 20 N0 ] _oa.A 2::: p:euozueou saan | ﬁ
W = o
: : g T e % 8 ! ® T = 7. : RN ! ° ¥
1'(vintosay) Jue1oizend 3511 h 1 ‘(antosqy) u:eqc:uoou STt N



3Tpa FuIpver woll PIANYD JO F1IOIIG UT IIMEFII O IMU) 33py Suipee] wor) PIOYD JO 1BIVasd U IINEIILL JO Jajue)

Percent of Chord

Angle of Attack in Degrees

HEFERENCE X0, 70

Percent of Chord

ANNUAL REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.

'

Angle of Attack in Degrees

296

REFERENCE_XO. 69

] 1 o
o
&2 5 o 2 8 R 3 & % 2 8 8 2 2 2 ° ° o 2 8 8 2 % 8 2 8 g &
« T T [ 3o s g0 onimy A [T [ ] % o3 3591 jo onawu
“ " o o~ o w 0 2 o o g “ {1 o N o 0 0 E A o (o]
7, o o o - s - — - L o =+ o 55 o AR i o~ - =i - - Cad o 0 k.4 o < b
o S F w3
-~ A [ 7\- 3
. _ Lo o e i A JT
& | i & J \ 8
T MT b 2 R
P ol
~ =
I \ i \ -
iy - > oy
g I ] B - He =2 | fa e
o . o A © = s B
G > =] - . t 9 o5 \ i
] £ 2 LAY
o M P-4 mk G MM 3 b
0 / : e w ol o “ne
- e o &S P « v
{ S M F AL < g .
Q) o e 20 SRS A
soal xw £9 ™ 2
luw g L33 © ©w O f
el b3 b o oA .
& S oon b & -
-ﬁ O .. . - - n_Gn O o <0
5 EEE N i~ P
P oeyg P ROR
N g3y ./ R
O W o O W @ B o %ty
J | - ﬂﬁ-\u 1“ w0 s fﬂ “
5 Z IR w0 ///. R
2 S, geRiME 8 ERE
S E ]
=hkE z G E
//J... T 4/1’
| R ..1..102¥ O\t 1(..96‘4 ?uE.-» — - = ,o.ran?n.nu.-mﬂwwn\L.Jﬂ.f‘.JnﬂJJ P ]
Bl B o A o« .000011000
3 G03363BHAMAASTITISS N 2 imigse L SEEEELT Mo
o5 | Pt OO o 80 Wt 2 Mt N i o = .3&0&&165862?13263
3 G e 61 M 1G\D 1G99 L 1 O /ﬂr = o & A8 e AN & R e O \
[ 24
. - g - a8 o i 2 ity =] 2 B =
| oFE e tomovonoooomel w4 & 8§ & ¥ o 3 5 ¢ F B ow 012570 222222208 T T So.e g ¢ &8 g B
ANNRFINS SSRGS ] | %a¢ (oa3nroBay) 3us1oyIeed Bexq i | & ~ 3 i | °a° (230102qv) Justaizyenn Seaq | |
9 = = ] 3 ] “ ] °© 1 8 K K i S g 2 3 i °
21 *(%antosqv) Juetotizved IV y 1 '(PANTO8QY) JuBTOTIIC) 33T
o a3px Burp¥e WoI PIOUH JO JUIDISI UL VIMEWIXI FO ..zw:-u 8py Buspueq wWoij PIOND JO TUDIIGL Uy SMEVIIL JO Ysausy
o o o o o
Sprpr i o 2 & % % R 3 % 8 % o 2 g ° % o 2 8 8 8 & 3 2 8 8 &
TR
rani _ [ _ I ¥ma 03371 50 oy * _ _ _ M T ] ] | [ 8wig 03 3311 go ovawy w _ ‘
ny + @ O W o [ ) © . “ o o W e = 3
] & & i =] et ey = © Wi _ & o b4 ] 9 = o S © w + o o $ ke
8 & 9 P~ T
) Ll / o
IIAIJ —
10 g
S ] ol o - <14
- o | R o 5
Ra— o . S "
o «Q | - DW
“t
B | \ » o3 ] -
3 3
g lf T N 4 ™y \ =t et
e - ™o 59 < e
S N A eoo57 ° % .
& » o8 oRE & N B
7l o i A Cg TV N “rs B
K 2] - K & ° /.D $ua .
i e WA Lo ead,
- B Bho[ x g e
LnZe| B 5 A\ boe
s 28 & 4 -
~ b a T < 8 =) Sax.1°
PR ~ 2 pri e
W O e vl Y PE-RR
g | sggaks || sgeul
2 / ' /» PR Y et ¥
| 3 N ol & R /// . oo
YTaszird g R
L] oy A
4 // // SRRk 7!2./1L£ SBoEE
< oy
8 [ D v 0 1t 4 A O WL B /I...t[ / 0
Sennann e rnauite SF s | et £ 18 R 4 O3 a9t
M 00001111141110000 P mne] . n W 00000001110000000 //
€1 OMNOWNOINHNNOM4AONO N ! P | A0 980 U0 W 0N NG, B0 e,
RN N s e s 4 [o 2 e NN
& Sl o LAG G e D F NS ///.//l.. S & 012}42666662210 |
Ao, aa g s 8 & 3 o S 5 o ' 5] 23 T z a0 = )
W] OH NI ON0 00000 oo U [ S 0. 0- 3 3 3 A 2 A A < Py PR - [ 5 &5 E S 5
RAIRSRIALY L 1__[Pa‘(santouay) _Suerojizecd Beaa || m W OHNIATRARRIAZRGRRG T 0@ (santosay) jusyoiygecd Seaq | |
L3 o A [ =
i ) ’ T Criwnosay) Buer " ° 3 E: 5 < 3 = & g s 1
qv) u oy «uuvoo 13311 ¥ =) 1 (Banrosqy) Justatizeod 4531 i



»9px Butpusy ®OXJ PIOYD JO IUDIIIJ UT HIMEXII JO IIIUYD #9pg JUIpPVe] MOIJ PAOYD JO 1UDDING U SINEAIIL JO XU

297

Percent of Crord

FEFTRINACE MO, T%

AFRODYNAMIC CHARACTERISTICS OF AERQFOILS.

Fercent of Chord

'REFIREXNCE X0, T3

= o Q [=] o W
g 8 ° 3 o 2 8 % 2 8 8 ¢ 8 8 & $ 8 ° 3 o 9 & 2 8 R 3 2 3 % %
o . 4
g 1 | [ maanwmpona| | ] { . | k_ e_ o_ s” sME 03 3371 0 ot _ _ _ I
M- H 8 9 wow o N 2w w4 W o ° | %8 2\. I - T N o
[
~y prd as
H-H / \ \ % / .\ \ \ “l,
e, " lo o e, .48,
o v « . [
ol _— I \ b ™~ \\ \s“ m
3]
o \VA 4 4 i, ol — b
el / ] — dll;tl/
o —— \ - . o
# 3 s He N . ©
8 ™\, A g | &3 N L
B . unf RS Sg ; v “EE T
Py o PR O “ 5 o s
& a T N RPVHE
w o Maly Tt el P AR YRR *)
B uo%n.. H# 59 / oo™
A i 8 8 P
® F
v / E. .7 1b o w| Sun i
,/7 ./ bl B B P
bHne] e bune
/ - » LU e I I
sBgule o @H S uir
2 a “HETTe 9 ) < u s
o
U;\ / / Bes M ..Ma Iy // /. /f °0F
0| [IR-E o] [ AE 3
AN CRRY b N ./ LR
) )\ Aige Z | ~o LEEY
(=l Q)
] oS ETRInATT ST O 1 J,..Nu.l..f/tlnll GK | Tt © e N 0N, 10O ek (10 0,1 i c//
W ...400110040000000& iy ~ J.J 8300333311103 0000 "
o | PR B, 6 FoD F0 K3 Ty [ ! N e ey TG, UNGING ONONE L N I3 D./ !
..@ S o INAGASG GO 13 O A m W B et 00 18 AL 1A 4 O .
™) T ™ T ol ) = o] I t = = 2}
- OH&E.H.G.?OOOQOOOWS S 1 5 mv w Qg g & E e 0.&&5&05 cgeogocomg| & 2 8 5 3 ) &. g o 9 X
T R DD w0 NS 1 _cn Aaasacanﬁ uceacuuuaoo Saag | M M O AT D 0 NG 1 _on (b3nosav) jueyolyjeod Buag i ﬁ
4] 53 B uy (5] Q ~ ("] Gy [ aFr Y N - < rt
* * : : oy {bsnosay) Suvrorszeod ds31 D c : . . oq'(Yantosav) Iueto13pe0d VT ..
a¥pz Burpveq mOI} PIOYD JO TUIDI0L UT BINEPIIL FO JOIUVD
AN Y u
. o3pg Surpvoeq woxy PXOYD JO 1updIagd Uy P oad Jo ueW 9D 9 g o s o m N m % %4 ,n.w w. 2 * m
o o
S 3 ° o o 2 & R _2 B2 8 R 3 & 4 ° = % 777 T | #oaa s a331 30 onav _ _ _
[ T I ] ¥ eaaa31 50 oiamu P [ el ™ 4 g w9 A 8 8 4y o 4 & o <o
o LN 0§ ¥ o8 % 8 = o x  w_ o ok o -y r \ o
-~ - . el R el
— \ \ m . \ “l,
o I -] "o b VP a \ P
« /P \ \ \Am .m.m .\ fll!/\ m R
B =
4 [ M I, A A\ =~
1N T ; d
oy
A o > ~
g R 2 Ny BT N |® N o
£ n o & &g © “.8 b
8 ~ TEE RE W F I N s T
- N
/n.u b x” o =& M / <H& L.S
< vl e B8 Moo m
mw ol M hi L T
/ Pl - - N é L
8 e
M % m...“w.....bm als Hdm..m
R - o a
m (33 .”—- t d e 0 0 Q&
) csaoe]| o o “wd ol
L v m o g ) a 4/ B M u -
) / I ] & o=
woar'o v | o~ o \ °
: .. sl g N 333 ir
& LR BT ] .1
N N—] LEEE ] ™=y | Eaed
. ] ™~ = i e
8 [P —tez] Sl ~ 8 OVONET O O OV RO E. 7
SIS P A G NI o3 et G0 ] w5 nn.w.OOanOOllnwthOO 4
k| 0000000600000 68H P NI SRR A Ve A e by
z. . VR OIS O UG W R O 8 O, \
~ . L B e e w
o 3&8&60.577.51602353 ' & 12| S H i 1 MBI LNIAS o 10 4 O \\
: o i g o
A o A 51 5 & & & 9 ! AT E g S 9
w| 0RO o 00 cowol <t 73 2 " d v 5 9 .9 9 A SERARIRAIRSAR " o, ol Uet0t3 71008 Fux,
ARRZRIRRRNE 1 ]a’(enesavy fuerolsgeop Jwag | | w - b = o] joa ?3 Liall Juotojaze0) Feag 1_ [ o .
W i £ 53 .- ) & w (3 - 2} - . : . O .?33955 .w::u..:gw ¥ Sl s
1 (Bantoray) Rusto13zeed 3331 '

Angle of Attack in Degrees

Angle of Attack in Degrees



ANNUAL REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.

298

*

»3px Juipue] woX) PIoYD) JO IUIDIAJ U AIMEFIII JO IIIUIY

o3pY JuUIpes] WOIJ PIOUD JU JUIOII UP IINIIIXL JO Iaue)

g o © 8
o s o 8 o o o § o o 9 o 9
QN 1 °© in o S 8 A 8 2 3 T @ g = P ; . < - 92 LAY 3 WJ 0 ~ w & =
r v ] j v )
; A T 1T 1 ue.a 0331 g0 otamy _ _ _w I _ C u._ 2_ 0_ s_ e 017433 g0 orew | _ I
r nuR 5.8 8§ ¥ B = M 0 T W o A LT OO IO = 1— PR WO SR - D . .~ mto
T = =1 p= i ] _ o
‘ . P w :
it T~ _ m ! \ - ' N | : \ ! “1
"y, ; 4o o t Py =15
| = | h v
g RN | T , :
al o : o 1,
A , \ " “ R = i
7 ot
| \ ~ i i | il
o . a4 — [
oF 'y F o bE] Figt ! ] [ o
2 o 3 . © h © | & .
[ / PR \ 5] S . B2 it . 5 g
& - Q@ o Iy o ; - o)
© o, - O £ =]
| . o =¥ -] b 0 e
S N e g © i & B .
e N, N dngsl s eg B £ 840
£9 \AA/. / “aonlf 57 N / Bg<
5 , ETmLE & §. .-
° 8. :..ot N? Sae LT
g [ < v v o
[=] P -] oY e
< 0 Y v o 6 O Qe
ol =l SE8wL° o) @ g mdr
f 1 a “ud S
TeEY| ® Ry /O/// 6 o >
©
fed o g N.am o [ B )
A P m WB g & —— / 5383
JI//I/... SORE // r/ SORE
o [ [s) -
e GG 8 i 0D @ i ] Aelocoooocco0oono00g VFI
u._ B SF3gaddds Ieiei G y o |E|d00ddcd00880033368 e
.
w )
3 O om0 I OVt O G rard 18 410 4 O, /. . [E]eF aeeainn G oind 95 ns //
2 By | O Aol o oD B M 1 O § B0 a1l o o i S /
& "
3] ] = =5 il oo I s & & & S 9 '
e otes 44 a3 g ¥ 5 & & &8 [ ] wooooasaomal 1 7 &5 5 5 > A
O ANEVROINO 0O QDO OO v 3 H > 2 A 2 3 012570 3 2 . 2 . . . .
m Aallda 112345675%6@ I 1 1% (sawiosay) jusyolsyeon Beay | i g A 2..5:67599m |__]Par(antosty) justdtsyecp Seag | i
K E T i & E ° ¢ 7 s 2 T 5 o E ® !
=1 * M 21 (banrosqy) duetorzzeod 111 | & 1 ("™nyosqy) Justorzzeod 134 l
i
. amERRId O J31UR
£5pa JUIDUS] WOIJ PIOYD JO 3ueXed UL SINCHIII JO Je3ue) s3py Burpve] woij piogy JO uIdLad Uy 4 ¥ W o
< =3 o o
o © o o 8 o o o < o o o o Loy 9 3 9
va 2 ° 4 s 5.8 & 2 @2 8 2 ¢ & = S o o a mﬂ A F 0 .né ~
7 aq o o o
Y [ ] T e ummonw| [ ] ] V»_ a_ o_ s_ AL 03 aFE1 3o onwd | ] ] o
) N o [ S o
o H--H IR IR T T T D - R . = wke ! G SO YT = T YOO SO > B . Wl.w
. ‘w \ m ] \ .
- o
o
E? . . g S ooEF
1
| b I 2, . / g d)
oLl b g™ 4 o béy =
= / D\ “ /Mﬁ bt
0, 5, & 5. g
) 5 o Cd8 N
=g =t ;] . o wS Y s B8
s 04 et [ m m ™ u.)u
S (e o NS “.2 b S R -
o e n 8 b, ]
e SRR “ © \ / EEER
N \ ™~ RS = 4 - g o Mg,
0 : 2 ko O DA
& | gl 19 =< T Aesd
2 FAMaNC I i =
Y G .. . 4o
O . e ~O e o I3
L 4 -~ e S L
B N © velgl < &N L] R
o3 f=] [FL IR L © Q9 e
S $83EL° $88EL
g - o © =t - o
y (=] et s
N \ LM S AR
P & - =] ¢ o B
b i PR T & N BNEG
. 5
9 ™! / m.mnn AERE s S I /o/ EhRE
o
Y2 TUNO A0 NHoNN §OF WS J/ A[x1'0500006 606000000 GO
s L i L oA ©legq
00011/46717653100 o k| ocdoosdddsodddo [«1+] \ 74
= k|Ao o// . R e il
g = ! ; [B{oromwanr oot otono /a/
= 1% et 2 W O 1 03 O ARRRIARIAIRIA L o 4 O L.
@ o Arted 9 =¥ (] = S "
B S 3 © 8 8§ d LI - prosen oo & 5 3 5 © 8§ B
e 249 - -t - [=} (=} o OO0 - ~ - v .
WOOTOOO Iy 2 2 . H 3 4 01257050000 gl H .
.| Ot _2342.{5%,91 M o_ \—on.Am»:AOMEJ m:e“oo«:céu Fexg i | m A A IR 0 OO | I _en AuaSHOnnS ungo«uunoo wuan 1 _
< 3 = o 2, [ o < °© I3 B g i ] “w o " 9 ~ ° <
* * 21 *(bangorqyv) Gusiorzzeo) 1311 ) ) 1'(PInTo8QV) I803Y3300) 11T v

Angle of Attack in Degrees

Angle of Attack in Degrees



299

AERODYNAMIC CHARACTERISTICS OF AEROFOILS.

o
o b4 o © a o o o o [
L 8 e 2 e 9 2 & 8% 2 % .2 9 % 9 & o2 & R 2 A 8 R 8 % =
FEEE g,
[T | | Besd os 3731 30 ovewu _ _ _ _ a_ 2_ 0_ s_ ST 017337130 oam _ _ _ _ |
n o~ © » w o 9 w w0 o o ol o o o b ] P~ ] 1 % ) =+ o o b
o] o o~ ~ 4 Fal r e m vy A %.1
-~ o
] \ A ] o
[ el L~ .
o = . .18 9 < 8 18
B i \ F 3 8 h h *
= F] o N b all
[ » aly =1 bet )
2 0 b N N r
e = m ;
-
o
o & 8.
28 ; 5 . Pi N 3 . T¢
g . 9.8 .._v 3 £ g o b
o i py e vo2 P
WY ° yms A s / & w7 =
o a R n PRI
Ne. AT - T AN M S
vo DA e 3 N - V)7
£ mwou § wo o, 6
oo ] /R god o8
§ §. .75 & Sanalek
o = ; N s fal = 7 ™ N R
=) / odau| N ecoovael|ls.
U OO o o " g o w
of w g o ui = = Jel w
- e L = P T
su¥E g = BEELE
o [o} (OB IR e
= ¢ g r.am. H m R
noge ] gt 4
e LEEE ;/Fv/f w LEERR
S=]806050056666506309 ] ¥l ooocacoooooosogon e )
k| 00dc00dd883808068 N ¢ klododddooccogododd - N
= i 1
8 | © M G0 1 Bhaf 30 10 he 0 1T h L = SN ywar w oo o w o \. . /
o W G 0 1 10 B XSG 1 1N O Ry Q| B | © WINODD erreieaD Ut 1NN O ' ) .\ ! Ry, sm
- (=] E Y = il
Y = i) oAty - - A 5 E:: £ o = o < '
Apbe o o 2 5 3 & o & 09 8 |wl o2& Eowo o 29goganal 7 % 3 2 > 9 9 9 A 3
# O H WO 00 0O0 QO I % 4 v 4 . 4t & Ak LD P80 RO ot
2 vy 112..5.:6?5%9.@ 1 JPa‘(mwosay) wnzuﬂ:amy svag || n“ - o o [ 5_ |°a "A»Eﬂoans.:f”:o:uew_o Buag ..._ f |
=]
'] G T ['x) 3t [5Y o =) [} - - . . . By % . - . .
- s nyoe 8T913390
m % ] . N O ‘(bantosay) Sustorszech ayyr - . 3 1 '(oanTooqy) Iuetovzye0d 111 b
o3px Fuipve] WoLJ PIOYD FO A1UIOIIE U PIMEEILL JO IIGUG)
ofpyg Buipve woxy PXOYD JO TUIOIOG UT AINEBOIL JO IIMUND 18 tpre s
% 2_8 g R.A_° % o g 8 2 & 3 2 8 & &
& 9 ° = o & 8 2 8 R B3 R ¥ & = o, =] : -
o T T T ieawmsoenm] | ] ]
T T ] | 3w o1 asvt 30 ovamy _ _ _ _ i 2 8 g @ w = o o Lo bl b .
o ~ [a] ey
4 N Q. w w4 N % w w4 w0 tho [ e Al
E \ ml 7 T - =)
1 .
>\ o Jo Q 1y mrw.
. 2ok f H e 5
! s o
4 ™l .m .u.n‘ Q) & B
jod g I =1 L A
1 X .
T : ) N il
Mg, (5] Ny oy = okl
o2 N B e g ky © 5 . ¢
3 g o ma 5t a 8 bbb
&g ne® BE OB R ]
w1 NS / ° g ° / LRI
° . g Br 8k ag ] Roonl s
42 o) | i 0O
= 9] h “hom| %8 - I
Y L 2N - T “ 5
2 m | S ow G . foB
) e oo gl N FE BT IR
&g N saral = I~ / /. 28981 %
| /s O o @ ol o ] M ERH . ©
o Gd8uk® 3 Qe e
w0 = //0/ wae e S v/.. weer| g
a oo » 0 B &
o ) o /.J medn,zm i . /OI mmmma
o a g v . i ]
8l — ~ ©QQO0C0CHEgrVaaag) R
L N_OOOGOOOOOQO.O.O.AO.GO s B 0000008008 3d dssoa| | T e
5. Bl odooBod0B08380360 v [ o ot o (G v et \. i/P &
m wﬂ Ola..m,&an'auo.szz..n#é?c W W O N WO bttt D Wt FA) & L.
[ O NN aF MO 16 & ls =] N o n
4
g ja g il ] 5 5 & & & 5 9 W w 01?.457050 22232328ng| T " mw.u S 53 m. ) M. 9 © b
B Iw OHNIN-OIND OOR20 IO} T . = gt 0 S doos * s . . ahaibaisithistind-1 1| | | P4 (#antoway) jusyoyjieoy Juwag | |
m_ no o | L | °a* (=1 eosay) ey Cuo”w wag 1_ | o . W = & o — zw & = 5 A
xf ] A e 1 *(eanyosqy) Yustoyyyeod st h
8 ° * ° * 77 ‘(eintosqv) Jueisyzzen) 3yy1 T ( ) 1

wipg Suipve] mosj PIOYD JO 1u3DI2g U 2INKNIIL JO Ia1UD

o3pg Burpvel wox; PIOYD JO TUadIIJ Uy JINEIALL JO IUDY

8




300 ANNTUAL REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTIOS.

REFERENCE Xo. &5 Percent of Chord REFERENCE WD, 86 Percent of Chord
90§ 70 6050 40 30 20 10 5 d,, 100 90 80 70 60 50 40 30 20 99
% Jupi]Le'R) = % jur'ajieen -
o | 9.0{0.0 16 S 1 08 g9 10
13} 1.8[c.0 s 13} 1.9} 6.0 =Eii
25 2:6{0%¢ ——SNan 2i] 2.8 0.0 i
o8 .610.0 o +8 EZ ¢.0
?} Rhfo.c 73 161 0.0
ReiaME S 10°f 5.1 e
15 i 110 15 | 5.5 a.0
20 | 2 g.s 0,0
0 - ; Q £} 0.0
St 7 %0 | 5,61 0.0 |
O o 2-3 0.¢
0 B o[ %8100
70 70 | ¥.2] 0.0
£0 3“ .0 . gg g-} 0.0 /
3o, 3t
i 3; 13 o8 2t | 8 95 i 0.0 ot __|
1% | 0.01a; . 7 180 | 6.0 0'0
;_.n / 22__) —ed 22__|
% ,_‘,_]L
o5te 10 / 20_j0 = «5—.10 A 20__Jo
1D i [ 2 L /4 /
| .0 1510 2 |09 /D 18__j10
o o T b3 '.:O l:%,
o 5 2
S, 16 Flz0 o g8 16 Sle0
P - & o bt 3‘ &
3 3 Q & b €= I‘ Q
S 8.7 AN 1+ e130 2 15.07 L s S 10
L 8
a2 £ » [ = 2 -
T TN eld L s
S 12 A0 S L3, .08 AN 12 3 50
8 g H b3 g |E [
3 13 ol = I 13 .
[T o 13403 10850
L] RS H AR SEEAEEL
o 13
8.2l 8 .04 - 5_"je0 §  S.2i8.ou s = oo
o e Dy RN -
= 180 6__f10 3 4 &0 / 6__|70
¢ 8 g / '{"’ \
1, 0 R , 4___ 180 E [ 3T Y-.8 u___lso
\'\‘ o A
01 2190 % —e 01 2__ |
. o
H
oo ﬁ/ o howd oo f/ o__jr00
/ Wame of section: Kaylor and Griffith 7. 8 / Rame of gection; Faylor and Griffith §,
| Size of model: 180 x 3+, Size of model: 18 x 3w,
Wind velocity: 40 ft./sec. ¥ind velocity: 40 £t./aec,
=t Where tested: H.P,L. Date: 1917, wel Where testedi: M.P,L, Date: 1617,
* S - - L UL -2 R S I X3 hE -2 LI L TR B V- A L I R Y- 3
Angle of Attack in Degrees Angle of Attack in Degrees
REFERENCE %o, &7 Parcent of Chord REFERENCE FG, 82 Percent of Chord
100 90 £0 70 60 50 %030 20 105 04 106 90 80 7o €0 50 o 2 %0
% |up'rjLwtn T % luptriLw 1
o | 0.0 .0 10 o | 0.0 o. 10
13} 1.9 F-H 14 1.9(-0.3 a1
23| 2.8 i 25| 2.8/ -0, i
Y 5| gy o S AR R o e — o
l‘({r o3 = 7 Lo —g.g ! = == F_.x
0 . 1071 Sii-G. Wiy
15 | 5.5 10 15 | 5.5-0.9 =
20 1 5.8 26 | 5.8{-1.0
o | 5.8 o | 5.8/-1.0
o7 40 | 5.6 I} 4g | 5.6/-1.0
0| 53 0 | 531-0.3
o | L.§ ot B.§|-0.8
70 | 4.2 76 | %.2{-0,
£ i) 20t 7
. 0 -0,
o8 35 1,; 2h__| N 35 1:; 0.3 2l |
1% | 0.0 100 | 0.0} 0.0 /
.11 22__| NSS! e—j22_ |
/ - /
W5L_W 10 20 |0 2 W5le10 20__Io
e
./"1 & .
|09 // #\\1&_10 % .09 / 7\ 18__10
el o o L/p 1 /
- = % =
- | = L R (4
i L/p ° 16 Slzo i 308 /N / 16 520
gis ~— A s == / \ ! &
~ i g L 1 o
g g7 Il LR R R 14 <130
212 gl 5212 / / ¢
U U 12 Ejso S L3, 12 3 ko
2 [g / / -~ w“ g |a \\/ “
< ¢ -3 < < ° e
IR \ 512
5 g‘.c 10_3 50 ‘5’ 5 E.o 10:’3 50
o fee o W |« é
[ E:3 © o
3218, / J}\ s 2 leo $ 8.ald.of [ /\ s = lso
s |w e o |w / / /
- € V4 -~ 2
3 150 / / / 6__I10 ":5 A LE.0 e A 6__J70
2 /
41
al.od e 5 leo & )04 / A 4__i80
/ /l’ ~ & / /7
{0 o 2__190 % .01 e ’/g/‘ 2__ |90
H
o . o _jiwes oo } o J1o0
Mame of geation: Naylor and Griffith 9. S 4 Hane of section; Waylor and Oriffith 10,
. Size of model: 18% x 3=, Sixze of model: 15" x 37,
/ wind velocity: %0 £4./sso. / Wind vaocity: 40 ft,/ssc.
-1 Where tested: W.P.L. ) Date: 1917, .Y Fhere tested: N.PuL, Date: 1917,
= 10 1E I 18 18 ] * S I0TIT IF 16 if

< & () 3 e &
Angle of Attack, in Degrees Angle of Attack in Degrees

Center of Pressure ir Percent of Chord from Leading Rdge

Center of Pressure in Percent of Chord from Leading Bdge



801

ERISTICS OF AEROFOILS.

ACT

YNWAMIC ¢cH

ARROD

o¥pg Juipve] WoX) PIoY) JO UOXIL UT YINEDL] O Loyusy

oBpg Buipuer mOX; PIOKD JO 1uvDaod UT IANIDAL JO Jajtie)

o © o o s Q 8
& 2 ° 8 o 3 & % 2 ® 3 -2 8 8 8 & 2 ° 4 o 2 8§ R 2 & 8 = 2 8 &
FEEFEERREEE _ _ | Bwag 0173511 yo orawy _ _ _ _ Y [ [ ] [ B o Ta3v 0 hAL _ _ _ _
o w W o« . .
f % g B 8 B N 2w w0 & o b o i kTR N = NN WO~ YO N T O T S M
b=
i I~ \ 5 // u \ . n,,
. " ol of .4
o e M ~ 'l
L A s N [~ r] -
i | A X s - [~ \ . M k.b
[ i - I RS ey -
2 ./ Illlflnl‘l, \ b ff.{..:fln.. -
i u e 8 oo
a9 8 e muO « o
3 " Vﬁ 7 8B I
& $ pb &y PR -
b o 8 s IR o &
— oW o “ K N
L] (LA B o (1] A My "
° g Yusal 8 L A IR
£9 d.N0re E9 LI
- u |5 H w e 9
g 482w § 8 g7 w8
i m log & i -
o P I NN =R o 4 aahal <
Do od oo
/ [ TR ) / /. eaugl
ol o g dnl° [=] w g O W
Aul o wl ol w
n / D - (=] .m. M ” 4 y
a / oor Ea o
o ) ed.e;EM o ..dr,au
i ] LR N R & g A
| s 1L e ™ TRE
L ] RueE . il
AE] SR AN AORN 400606650 /Jyf | SO WO RNN1000090000)
% W On.-.._..._.....am. .400000000 N e oQnigg _awOOOOGOOOO
[ "
. ot | O 0V8) OwO - LOVW0 GRD MOV M O ./f/ 1 N. mn O.c.:mn”GJ 558539231.470 ,/91//{ )
2 .m S et 04l A W 2 150 O 6/ ﬂ B S 0 I NS ot K0l i O NG
g g 3% 5 EA AR B i o T N N B i
oRWING e 0 QOO0 Uy ~ 3 ) Q Ww| oHaIn o ooosocowe| Bt A 3 2 < 9 2 . . 3
m . ARZAZL2RRAR m i Lo {Banroray) Jussoiszeoh Fuag i .112}35&75%%m ] | °a‘ (o1 nrtemay) Uso}izec) Feag | i
A w s <y .y 3 A ) ) = i w 5 ] 9 o, & (A N ] ° o)
3] : O1'(esntouav) hueroryzeod azir hy : 1 '(antosay) Bustoryzend 57 !
o8pg Burpvo] WoxS PIOYD JO IUGIASL UT SN JO .:.W:-o o3pg Butpue] WoL PROYD JO JUIDLIL UT DINSIL JO XOIULY
o o o =] . =1
$ 8 ° ¢ o 2 8 8 8 2 3 2.8 & & & 3 ° 32 o 2 8 R 2 % 8 2 2 8 8
YR _ [ J Bwa oo o[ T ] PR FEE N AT T T N
ol NN & B W % N 3 o O ped ) Nt f_ N & o2 8 & M3 w o w W o o
B o b M ar
’ K lo :.../ : -
. iogk g L
~ 7 A g - ;
o — 4 g 4 e, - g &
A ] & 2| 'Af/./[l s r
e b _ be
o 4 3w 48 Joe
w9 g o 9 4 8
B ny v s I o H
£ g ¢ L s} & . b :
o R fo & ha. 5 o b
@ wun® RY © e s Y
~ / 4 O s .~ 0 M 0
o A e ] B o E1 oy &
o e d T aak T, I
£ Mrom|l 4 nd o e,
g Bes Y & gl d
o o 4 9 =g -] ]
& ™ §rimlE S gl P
ks a N sedygl < wg N ddnaT =
| / N\ 2 .m R R /. 3 .m b )
o N PEZir. o SESEy .
/ om .m [ .ﬂo / TRV -4 I
© m 0o 0 » ¢ g
& I //.r mm.Mu.z & a muMu.ZL
2 — mGRR 5 /.......Illu /a/ W g~
. . be
&R aniag aiNagsa%99s N 1”f o =] SreNoS e ogou0aag T
w Bl Oqigq naddsoddddds e - o ie ocomllooﬂooocoooo ™
v L ) B
¢ = 095215§SEJJ£JJ70 N 2 [%] S Moo Mt WD MoV | 4 !
g iy | © A 0 1 SRS A S /n/. m B S f ol i BRI 1 O ///z
EITED) i g mw & B < ! s 9 2 ¢ o K
w| oF v onpoooooo & . . . ] oW nilowooovoooomng| & A 1 8 e g 8
m AN WD r-0 9 | _nn A..::a-ns o:a._ocu-oc Beag | | 2 Wﬁ 112355&?5%5m ._ _na.?oio-ns m:cqnmtqom Buxg ﬂ _‘
& ) 5] ] N ] s " 3 L = ] @ 3, % o < < i
1 A.S:ua-ns u:io:ueaw E¥3L1 ' %1 '(vantosay) Juerorzzaed ayyr  ° ‘



ANNUAL REPORT NATIONAL ADVISORY COMMITTEE FOR AERONATUTICS.

302

93py Juipue WOl PIOQD JO 1uIDIIL UY IINFFIIL JO IWUB)

2Ipy Juipee]l ®OX) PIOGH JO IVOIN] UL FINEIIIL JO II3UNY

8

4 o o
R 2 2 2 2 3 2 8 3 & 8§ 28 ° % o 3 8 % 2 8 3 2 8 3 &
& o - & AR WD L) al o = i
k = TR T T T | Pt o asit 0 otawa T 1
30 03 3FV1 JO OyITY oy o & & 0O -
Ea o o w 0 o o N
= PO ) w o & O o o . ¥ 2 ] = A~ ]
Y SR A S D= N WA= S rohe o ;/ \ ¥
r -
i ] =3 R
. a © s
\v \ v 1o o . i ] sH
- 5 o 3
® 8 = a e
[~~~ 4 l I * A
e A a o &,
=t % o 2, — 7 = I
= llntn..l:fl.l.lll = J | \ m
H 4w
o o ™ o d&O N ° v
- ] 2 A N .5 |h
H o
L+ - -
& N .8 Lk 8y w8 B
ol e @ PR L FRLC
.~ g "y ° & I I
) & SV LS I
! a7 e e et = = .
©Q [ £3) woa| o
=B - M o H2%l 6
z woal ¥ 8 " w| &
2 RN . N § {08
o 5. . Ho % &9 74 N ﬂ.w..vm.m =
o] jefl = ol \ O O
O - G &t U 00 e -]
888uk® & THES T .
3 P s ol @ ./nf weis Bl s
wwg S| A cef W
I~ e @ o> -4 m o b
° ]
b > X m SRET 9 O ahd
3 i S ] 0w ﬂ
711\7 Ilfll.flzlll /ﬁ EARE g [ 3 i //o/ w ok
p m] 0% i 4 N 006006500
/ L Pl it A S M-t A [ ‘/
S ARy N o |5 S3339499950999999 — i
13 -
L ! 29 oy b I 0982155&53923370 J ¢
o & M.enua.n.ﬂ.;:uﬂ.ﬂ.»f_ww ae.“c” ....M AY g B S et W A AR A 0 4 O /.-//
" | O et 0 FF WO o
5 1 o 2 S & & & 8 4 m Y 0u.-.b:5.7&050000000%5% o Wo k) M g 8 g M. g & B 9 '
1 o 257050 DOOOOO NG| ) H 2 . 4 . " . . & G DD i) o (30108 20p Fex
g e ARRIZRGRRIRG) Ty Jour(srwrobav) duerorszec) Fexg | | m - - = 5_ _ Mu osqy) Eiu:u o q 1_ _’0 |
ﬂw W [y T 2] E " o~ (=] o * . . . - - Bangos a .
H . Y) 3U9TY uo \
) ' R ‘ . on'(oanyosav) Jueroyzzsod azpr b & 1 (ianzonan Soerorsaech 1371
o DINESIII FO IIJUI ‘
23pg Furpven WOLJ PIOYH JO uUSDID U FIMTEIIL JO Ia3UD) - 98pg JugpeeT WOXJ PIOYY JO JusdIdd UY 43 W 9
. o o o g g o o g
5 g ° 3 o 3 2 % 9 2 3 2 % & 8 &2 3 o 2 8§ 8 2 % 8 2 8 % §
oY ¥ T FeIg 03 3311 JO O _ m _
R [ 1 [ [ 2w o3 33w 30 onawy | A a CHICET 4_ z_ o_ s_ NI 03 a3¥1 0 oray i -
ANER! ¥ ES o~ (=3 4+ = 1 - ~ w O Ed o
H R 2 & 2 = o ~ - ol x o 1 ~ 9 A0 of ] & o ~ m/\m_.
& , P \ 2
&
. 9 .
n lo g oL o
pin ~ Fa & e el s
s
- s Ny A1 1s g
pl ALy ol ~ +
A — 4 r " T pe
T‘In. o -t e Y H
s
e Sy \ & v 59 = ° AR
e o o A 4 , T o5l e
H = ™~ 8 & 2 ¢ bLb
8 g La Y9 waa T8
g a2 A O e
z sk BE N NN
° fr .ﬂ.xtL.Si - “M-fv._s
» ol = e F0 L 25 woal
£ 3 = o © oz il e
© S.% . <o 33 . - o
% e | gor =l e : §. . "3
g San.f?e &9 = V bl Bl 2
B v oY 5 Z OB 0| W
™~ 28y 8% - sessl®
o - @ O W Q) - v "
g aus i 2 S 5585 %
-0 0 > . ms o 0 2”
© OY pefu p=i T EE
2 — §u%
& ) R ) o a
5 i EuRE 1 ™ EhEE
— o S
R 3 5155355555 353353533 B,
o W 00001000000000000 [~ - Q|5 AR A - v
: A
T 095215886...6..9&1.43?0 N‘ — s (B M”M A .NMMW»M o .MM& .nOm //
2 15| S d 6 AARRRT 1 R O A . L 2 15 et . A L
g = T S 5 T3 & o 5 < ! m «| 0B Fowmoo agegsng| 2 m 5 5 S 2 M. 2 9 m.
= QM NIV OIND 00 Q0B OO O] 5 . .. . . 3 G D o < og* Y
. O~ SERRIRERIRNG L. ._ ._nn.ﬁmaﬂome: TusyotrFeon Fexq i i 5] i | | 2@ (santosay) yusioiizecy Svag | | -
% = ) R = s o & © b 5 " " * g eantonan) dusrorazond ssvr - ° i
& N . 2 *(sanyosav) Sus1o133905 1I¥1 ; & J200 33



303

«
€

S

AMIC CHARACTERISTICS OF AEROFOILS

N

AEROD

a
=] 1 13 Q o ~ o o o © 8
£.2 ° 2 o 9 % R 8 8 % 2 8 8 & S M. o2 f 8 g B 3 2 2 8 @
SEEEREEELYN: _ ! | [ Buag 022311 50 olawy _ _ _ | 1 r.q_ R 3 o u _ _ _
10T [«] . o .
ol gLy 4 8 8 ¥ 8 A 8 A e w o w & Hie 3 i ] 4 R e B R e g
- T Al > \ . \ "
- . o § e
o] < = o \\ ) o
) PR R
o 8ot s g
B // o ) %
. m oy wd 8 1Y«
I @
iy = TS NEXNEP i [
8 .Itfl.lul.l. E .mcw 0? QW e 8 wm
' © e d P8 o VA 8
( & Qo My ° ) // (PR R
M e MHe o B @ e 3], -
Jw KM YRR " e 23 lua .L.Sk
§ el ¥4 © o wRe g
o ag% g 8 o .. w| 8
m) =) it w( 8 % ag] P E.. Joi
[0 ...f/ ihn..!nu ] \ n..ﬂh.& 1
seadl ™~ bune| w
8 ///r H m w ﬁ ¢ ° & ' w O u o
w) ///df / Hol e &' ///A PR .
g W SEEY % \ ey / oor | w
® : > srzipf 9 < U
v ot 1
|| e /o/,w dapd T R S ROE R
mw - - m u.)&.éé: 0005936&.: V.
Sl GG EA o000 0000 ] S TS sg
% 5| S99 44997 e doddc s ~ A 15| 999999 9T TS .l
‘ [ U 8457997&04620 N J m [ 0JEJJ15?””N&N}62W //f_
2 W SHA ZZ.J.JX.J.J.J.J.J.JZIIG .\ / y & O H e O AN LA Yalal n
A [~ I & T . Y g o il
3] by aa % 5 ¥ & 0O g o 1 4] oM NN Do 0RY [ B 3 o O
o] oW o no v 0000w o gl 2 3 w SURRIRA . o rs - rd Q " 0 ] >
m A llzwcw:{a.r.a%.q.m -_ _ca.ﬁwp:ﬂamni mza«cw:eow &sum _. m - - | 5_ | 9d" (e3ngosay) 1upyotsieoy Fvag | ! |
] - K = ° o {4 " of E ° i & : * ) ‘ O ..M.S: o8 5..u=a ot33ach agrm ¢ . "
al ' (bintosqy) huetotazood 1517 N ToBa¥) Ruetoryzecd izt h
o¥pg Buipver ozl PIOYD JO 1UeDISd U AINTHOI JO Foaran o o¥pg Jurpwe] woXy proyp Jo 1udddsd Wy INEHLIL O :w.so
1 e g o o o o o
9 o 1
[ i (<3 3 i A2 B 5 2 8 5 m I A o =) sz A2 2 2 3 ~ 8 o]
[T e e [ - N Ty e
o e 34 =T T ] O w O o ol | .. N K v A o w o e
= A a B
-l , o 4 ~
o w )
8 ogE N A |
) m 4 =) e & it
_, A1 T, =~ /I
i -
- m e m n
" My ] o ~
: ~ = ' E ~l_| i, [d
&, S 4.8 Lb g so8 BE
" 4 6 It
<9 : =< 53 RE o NP §nd
2 al [~V o R
59 Frdalt gg Hudg
; ! >< NP rgnly > |, el
& e = g.."b5 &9 > §. . 0ok
= L HER P L~ ~ Fehyl =
gEYA Y o ™. ER R
o bEdude @ 2 % “ S
aul e a //o/ wws sl e
a [PRYR - - < -R ]
Y / 00 b i =) ﬂ 3
& = v v e 2 & B o B &
9 [ ! w R [ wh a2
W71 1 Y A (N A A I R M U [ N N AN I S < NI 1 N N R N N RN || 4 4 N g
I /a/ ®OER gl M- / alhal
A e R EEEELEE! m— o m NN G 00T 05 00 O |
n|oed ] = OOOOGO&OOQ&.&Q&&Q&
& |B[9¢9¢rigg¢dssdssds e DR -1 Bl i vl e |y
T R e L) I ; S |5| o remum oot 0wy g { !
i S ] € 0 A R RIARAR H 4 O . ) /ﬁ/ = =3 G 0 R R A - O \\
m G.uw»..‘E?cSOOGoooo O = R~ T El NI g o i g w| o F oo oneooo ng| wh kS 5 8 - g Nw. wn m. & 9 5
W . . . 0 . . & A D B0 TAa ogt
ﬁ N IR 48%.9m | _un.A.Ss.ne-ni 3U810FIj00) Suag ﬂ _. m " - -r L | fa‘ (eantosay) jusyorzzeon Fuag | ﬁ o
u i = i o Bey ope ] N " ° - m . * . . o ..Nw.auz 955...,»5 0133008 " +
1 ‘(%anyosay) Yustorzzeod 2511 T 10133003 3511 D

ouﬂH Juyipee] Wox) pIoyp JU 1uLDXE UT DINUNDII JO IDlUND

vSug Sufpwer wol) pIoYn JO upoxnd U AANISHIL JO Iviup)

20)

4889 —21

o



100X3d WY $INEXILI Jo IIjuw,
»3px Juipes] woIJ pIOYY JO JUSDIVL U IINEBILL JO XU a%pg BUrpTe] WOIY PISYD JO 1uIDIIL )

Percent of Chord

Angle of Attack in Degrees

REFERENCE KO, 102

Percent of Chord

ANNUAL REPORT WATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.

Angle of lttack in Degrees

304

REFERENCE ¥O. 101

[=] o [ < =3 w
8 S 8 3 2 8 & g ot o & € B 8 R 8 R 8 & 4
N [+ - A 7 2 3 t~ @ = O
] _ : T e ]
5 ] ] I [ 3v2g 0173571 o ovamy _ _ _ T Jo ] Tmmeraame o -
y ¥ 9 ® 9 % o g = . Y R - - S - S IO M SO S N ke
o N o8N P ) - - ~ w o & of m.m o _ T ,_ \ AR
.,II!I/ - | - » b
ol b e, = ] & q j ! ~ ]
s -
~ / Ll - . ! / \ 2 M
' o & 5 L,
2 ~
hed ) & - ! o =
[ o~ /‘TIJ“ \ b
& o A &
k) o
2 R N o e Be N o l/[VA L I
| NeY ] b 2 & e I
L g ¢ bbb ©g " 8
7 e P& ] ° O M
o o rd o - v
N A e TyoM .
, - Bugdlt £ _ Fraal
Q o YR £ )/ WO a
B w pt o ® H LHE
. LWwo .| O & N g =
m - Y .aﬂ %. 3 1.1./ Q B o
A 7 " B ..
"l N ) R \ / c8u %
EE EEINCI- . EEERy
% Il//gf h4 G O
b " /0/ wup S 3 2 T / o o>
= Cenel? g 3 AN
% gezips  § ~ N §iEE
& |
] | =0k
szpflllaftﬁ Mo * EhRE o il e
g .WN s oMTone 000 e n0 =4
| OomroBReooqaaws T ne AR 00000001110.000000 .\ [ﬂf
» 00000001110000000 e P09 1 7 .
= e ey ovs ¥ vty Pex; ! g (= 04096957097480150 [
L nwi.z&.m.oloa#ao?...s.:o.a.:,uz}c / = 1R ] G i o B o R G /u//
mU. G O PRt U0 o T b fetnD WA AR O 1 B o i L
i =
ey S 5 3 &3 O & 5 o ! iy 0.&.&.5”05000000005% - S “.m. % o S < 9
| O Moo 00 %5% i . et . . . * S . s AN IO - TN | | &ca AE:AOnni a:o«ua:ooo wc.un | |
,u _ | _ G (93nrosay) JuetoIjIeo) Beaq _ _ " h.w " = Aw " - 7 & | o e
[+ ~— oy = LX) L) — ~ - . o -
: b i - : * ! T'(%anyosay) Hustoizzeod 1311 h
* . Py t(vanyosqy) Jusiovygecd 1svq | v ‘
$3pg Buipwe] moi) PIOYDH JO IULDISI U PIMSFILL FO uuW:uo N o 23p3 Suipve] moij PIoY) JO IUsDIA U FIMEERLL JO uuWﬂuo
1 o o 9 & 9 ©° A - o o © © 9 ©v ©°o o
& 2 ° 3 o 2 2 % 2 R 8 B 3 % 8 R e 2 & A 5 R 3 E § & I
. T [ [ ®e3a o1 3311 jo onawy _ _ _ 4 7T T 1 exaoiays so onsy _ _ _ _
w § O e v o w o * . o« o b b o o i
2 o N M ~ - Pl ~ w el o o O] ko ol [ o &~ - - ~t Pl o
o o - e 9 i
lal .
\ - I w -
/ -\'l e O o .-rw
9 k) i “ i \ ] 8
3 «
] . ] 2] o g ]
o 4
2 =1 L | ™ -
B \ g / T ] P
)
8 o o I
O - e T o3 o
ot AJJ.IIJIJ ~ ﬂ rcx 4 LG u .
B - .
| \ 4 .2 i Ma 3o P, w2 b
v o= w |
A v vﬁ/ m RE TA //n.w LR
. o [} I 1 g N .
. ST
3 > | kel g 3 2 XY
. L & = 8 % . 5. .7
S.an os &8 7 2058 L.
g 1 D] - ¥ oo e g
R 4 O K3 O
/ 0t 6| o8ue
“ M M .ﬂ y o o - W m o Wi
¥ A\ 3 WEETICE AN wwg ®
W Rt /) J. ves ° Ma S P /o/ R -
e gegers ] FEERDS
— AL L o =
| O~ NRE T s RN O N/ey MI.M OO o 390009986M0M . ¢
™ OGOOn_un_uwn_:_uOn_un_umvn.“O_n_,.n_v Y, L 000@0 GG PAS g -
- [ 3 < 1
L e e e A e N e R ! = wn n".i.u.ﬁ”a.,m.ﬂkwﬂa.%ﬂ...ﬁmwum .
W S A 0 0 PRI R VIR AL e O 0 1B | O A e sy L
i i o ot ~ (24 A = 7 = T
oXHe¥omooonooogun 5 A 5 8 g M. %9 g5 9 # | 0%2571120}40%;wmw%%m E R S P %y Suord M. 3 A
Rl g . . . 3 - . 3 > = 7 . aros
112}»567899m i 1] _ongnusﬁonnﬁ juatoryiec) Beag | | I - Al | _ 0’ (s1ngjosqy) justotyioeo) Sexg | |
2 = = = o 3 K o B ¢ gk 2 = K N = ’q ..Mv.S:Aca 3.0:0 E) nw.. a2 - ©
; T (vanoEqv) 3usioTizand 1IVL ' FQV) 3uL1937390) 1311




305

AERODYNAMIC CHARACTERISTICS OF AEROFOILS.

oBpy Duipue] mox) PIOYD JO 1usniad Uy FINETRIL JO eaUw)

03p3 Burpusy wWoiy PIOYD JO 1Usoxnd UF PINEWBIL JO Iolieg

Q o m
£ 2 ° = e & 2 % % & 8 & g & § £ 2 ° 8 o 2 8 % 2 & 8% 2 8 % §&
o [T T s o o g0 atawd 1T h [T T [ %wia o aave 30 ovawy f _
2 o~ Q - o~ (=3
§ 0§ § x84 4 A wm e w o a o e o - 8§ & .48 8. % LD WL SRUVD.. S I m-/.,..l
P o | !
e . i , ~ 3 , R -t
o e — w L8 o Y e o
N e — \\ a e - 2
B VY e .t. & Ly i ot k;w
2 b = o Tt 2 i o i
b
ARERNN [4] pLY * o
.mm. / ] o Im. .mm. K lm
2 = i o [P / | 3 5
@Q " e0 e . woeo B
) peo X an o =¥}
5 o 57 - MJ I e “
e ks | B M LRI N ]
23 "< Fpidwl ig el
G woal G B ) woal| Y
m / i n..1.w s w /4/{3 m.zm:.ém
L K PR I LR aged i o e B -
\ / o0 w D w 1 //. PR .m -
gagsul o W °© .m owl o
ol o E.L H @ e " a. u. -
® ! a W n S o \x/ wwg S S
} ) oor M_ 00 r .eme
2] ¥ —— [ Y V4 Q| LN 3
-4 e N Nowe 7. o ] 4
il \ | TUR 2 J N 3iid
N [egeeeeeegcag . =120 1013999999922 = ~
8 |k|A COPOBOCEBE T //GL " LBl 63680685030 &) . /.
. s )= J
1. L e I e e L - o ! L G (PRRINR o N0 " ™ ./ '
g Bl OB b0 W A & / CREIG RRoeles e et
ETT T 5 % & & s o o = i i A RE] 5 i C 5 B = i
@ w| oW WnTononoaoooongl B % 2 4 % A S . w|oR VIR Inege 20000 ng| X " 3 4 3 > ) 3 9 <
& e medfeldl | |Pa'(mosay) jusiatsgesy Jeaq | | A )t 0 (- g | | °a‘ (s3nrouqy) 3usjotsjecy Buag | [
K " = = RN 7 o ! ° 5 R k! = : N o " o " ° -
& 1 {eantosqy) Jusyuizzeed VI i 1 ??235 Tuetotsgeod 2511 '
‘ 93pg Burpve] woly paoyn JO JusoLsd Ut PINBRAIL JO Xelus) 93px Burpue WOLy PIOUD Jo Iusdapyd Uy PANEBEL JO .,Smﬁo
] o o
g g © & o 5 8 & % % 8 B 3 & 8 I T o & 8% R 2 R 3 R 8 & =
© 1
[T T [eamo oo | | [ |, " iy f a_ a_ .s_ AL _ [T 1
/ R g B 8 B N S wm w4 WO o %A B8 & B 3 O S ./ rete
A ] L m.” - - ) . \ N
M — . "l ol [, o s
8 ] L “ ™ P
/// o i _;/i/f: g i,
9 A A 2 L hA
f
k] /}lif/: \ #
! m [P =1 : 7 y e
d ] o b g o . o
i I R o b . 4 3 d [~ \\\ ] o f
8 NS 4.8 b A
o r N -] © AN o %
oW < wed & L amy
) . 9 My PR £ Vs s B
we .m.xﬂ.n.ei.. tm b_a{v.‘ -
g 21 § \\\1 faoa | ¥
39 K | *agily N AR
n i | an G o o
&9 X Bagited &9 Sapalx
, ‘v o O 0] b
/. O el Ot vobul o
ol S S A 2 SRS e
w0 - v _5. o g \V ,.1/9 ot W o
(23 DY IR W) 5 oo » [
- 3 IR 0 = N v e Ol b
9 gegird @ < EEE
-1 — H
o . /0/7» * SnRd o dagg
A1 95%9980580a500 1] HElEy o0 83352332333 ™
g lk|c’ 'ddodddddddddad I B x| COBOO0VOBB VT /L{r -
=1 R L= s —
o B0 T DD 0N 10 1= O3 td O =] V o =], L o un g IV.
2 mw S S e o B i S /./ IR O (bt aD CuF MO A =
8 oo toneooageonng| 4 & & 5 TR 8T 9 T8 o ¥ o unegonacns g L & § 98 5 9 _
4 ARAZRZRBIRE 11 [Ca'(bantosav) jusyoiazeon Sway | | & e o [ O A ??335 252:98 Bwag | .
,. = i : w 3, ) ) 5 ° - m K " K T oy aanosar) Susrorszeoh a1 K
i 1'(santovay) dustorzzecd ayvx b



°3py Burpweq wox) proyd ..wo TUIDIIG UT IIOEEILI JO I3tue) #3py BuTpwe] WOL) PIOYD JO IUIDIDL UT IINERLI JO Io4UD)

o
.

Percent of Chord

Angle of Attack ir Degraes

WOMMITTEE FOR ABRONAUTIC

C

REFERENCE ¥o. 110

Parcent of Chord

ANNUAL REPORT NATIONAL ADVISORY

Angle of Attack in Degrees

N
)

30¢

€

REFERENCE ¥0 109

o 8 o o o &
o o o o
haad 0 =) 3 & A g 28 v 8 ® 3 S - ° ] 2 8 2 a 2 e @2 -3 m.
B T T T T %% o331 50 otawg T 1 i E _ NN EEEEECEST [T
WHR e ) S ~
Mo N & B &5 &4 N OE w w g ow_ o o T - - - T - T wi
T ol H p T T 5
.// ’ _ i \ =3 ] i ﬁ \- —
M o i
o ! o o ; I 2 lo
" ~_/ 1/ i I e e 1
] B . 4 : L b
o5 o 1 ©
o — ! Al o e M Sl
=y 1 ] 3 / 5
; VA L~ =
< 3 o« o) t : = ]
g AV P ;' ! ™ S 0
!% © - m v &3 b o
o . t o e < b
3 558 FHE LY PO
: Tus.d| e M L R
o N e A et <o Y
2 LRIV ) £ 3 + ]
- O wﬂ.u-l . M o o m sy
[aRaY 3 w o b
. m b H & =
Q ue aw D+ [ 0 .. .. -10
~ ,./o. P S ) N ot
$ e ey o -]
/ S EEIR ™~ N §9%3
o ol
g z FEgael 8 = “diar
e I 2 R
= Jnr// oo (Y] o 3 - "
b=l -4 p
5 I <Y < LT I ~_ EXED
Ul . P | EaEE o FEER
"] A WAE] 00D 0ROV O0000VODO lll!laf.}
a 010.&1.;&.52. O\ONDND o+ T O ﬂ“‘[.‘l{lfl‘f H x| ddds06800063a8588800 -
5| Bodad ddadadd D oo o =
S Qg e Nepmd A Wd ot O ]’ m 6| © VIO 61 90 0 14 Iy TMOND © N
By | S H A0 A WWANESG 1 A i S .. A . o -] 02:.556?787.7653210 . /
T @ Eal 154 4 (=3 T
w| o Fdetowmooon 2282209 o b m. S g % o M g ¢ m. “ ! Bl 01%:25705%0000.@4&00;_% P mv.o 53 ) M 9 o m. 9
A UAT D =0 R0 1 | _oa (5 3355 u:o«uﬂ:ooo wsua i i =rino = | _ a’ Auu:ﬂoaa: .:G«u«:oov ma.& | |
< B ) w =& ™ = 5 T k] . 5 g 0 ] =) =
o1 {aantosay) Iuororsech wir v . o Aoﬁ;omns J_Eur:ucu ER3L !
o3pxy Jurpes] WOLS PIOYD JO 1UADId UY IMIBIL JO XWIUN) ©3pg Burpwey wox pIvUD JO IUIDID UY JIMERIII JO Xogua)
o - 2 g . g
o © o o o o o
H 8 ° = o 2 & A & R 3 B 8 R = K= + s 2 8 2 2 B % 2 8 % §
_ _ _ _ 3waq 0 313V JO O1IWY _ _ _ _ h _ _ _ _ FWIQ 01 35V JO OFIWY _ _ _ _
0y 1 o - o .
i 8 & %5 8 A 8 2 w o o+~ o ™ .08 § B 8 #H 8 2w e o+ & o Ean
g \ o ~ L] d \ v K e
o I~ o 4o o B o
o [ © i & o
a - I \\ o
J ot Ak J =
ﬂ ) \ ﬁ i m
.all.ﬁ/ A
( L] iooL = \ "
8 ]
3 < Mo o / I~
[ 1 ¢ & o
= 5 o b =& &l - .
o o £ g =+ o o
G sna 1A A e 3
o O . w a el
a . I I - . -
ol hay TG aw T e r, - e
8 _ fasalt BN ¥
PR-E200 NS I e . s xe.
E..%L8 ¢ L 6. .%o
~ N AdhL] e B N P
P e PR
/ 0wl el /v O
//, o 0 Qe o - tggy
k=] v O M o q o
< wugila 9 -3
m / el . .Ma W. R
1 i S o vy n
# ] LEEE I N ~ ERE
] SaER [~ SREE
WR w 8850005060000 lm @] Or-Trr Fack D 1 R D 4 e 6| f..f//r.
w{ag ad .0.0.0.0nuﬁnwo.nw A Commrtrcir e ot 3
<31 e : a I5°9 PO /lsu.
Ll .19487”1.:&9_(230 ) ' g |[®[oesrommaganiod yod g 7./
wU. s BB Il el rag et R O N = & &l A OB PSS NF K A &
1
] =] < = N = o ' g = =] Foa ! = =
w| o T ®to wooooeooongl T 7L m. g 5 ¥ 9 M 9 9 9 E OH?:BHOEGOOOOOOW:JW ST 2, .M 5 3 9 &. Q g 3
AU IND W SO | i _ A usaonni ﬂcu«uc.«oou wnnn | | & R IR -0 POV ] | | 0" (eintovqy) 3usyotsyeoy Feay | [
L] G + s [T2) ] S ) | & o T (3 3 R o ~ o -
3 5 2, 1 N h . T
M 29 Aops.aoené v:ﬁu«:uou 131 y :l on (91nTosqQy) JusioyFzeed I ]




sBpg u:«vc,} wor) POy JO 1U0oldd UT IO JO Iy Ipg Suiuvey woty proyd uo 1UDI0d Ul PANSHIAZ JO A0qUL)

307

Percent of Chord

in Dég:ees

Angle of Attack

FEFERERCT %0, 11%

AERODYNAMIC CHARACTERISTICS OF AERQFOILS.

Percent of Chord

Angle of Attack in Degrees

REFERINCE ¥%G. 113

[=]
g g o 85 9 2 £ R % e g2 & m 2 @ o § 9 2 mw g R B 2 8 8 m
o o ~ < &
_ ~ _ uEP o743 30 2.:& _ _ _ _ T 1 _||u_:a 01 3311 20 olaw _ I .
1 b= M N © 3k 4 2 = - P o N9 2 ko
a - @ o & 5y
= -
— \ , 2 AT kA
& il[!ff./N/ s m (e
o . h.& kr
B / /A F 2
o 4y o,
T A o P
3 N AN s og® AN < LIE
o < . . B 8 u oo
I - Pw o P 84 v ] IO
N u .8 TR i \ oo s
A e R Ey L e
Ik 49l 3 < &PML”.S
J - e § g A
. gusela £ mdo
M N R 2 duEy
/nf/ N I .m wel oy ) g9
588wl o ks ES b
- K ¥ P-4
56 ¥ H Wv | 58 g °
Q. LR o) u @ e
N EEERY |~ Qo ou
) ¥
m 8 LN NIEEE i N LELH
) .1:.1: }59.)&2. 8.»0.(.)12 ~ L= u
x| @ el 3 . b uGOOGGOGOOOOO
R OB PTG rririmANOC8ES /MfyM ) N m = 00000000000000000
L R S N R LR Nﬂ/ i
Blae ; (5] G war mrondino o vdww ino
m;u 0122’ ?55572210 L U,‘[/rl . E W G?.}—ghsgmeasG‘D_lo L
I & &% &8 &5 o 4 n P D 5 58 8 9
w| O NN IS 00000 wel N ) . . . . & oo oo 2 .
ARRZRILI AR N 1% (Banionay) juejolszeo) Buag i1 m ™ osz?mHmwa&?sw,%m [RES ?u:.naani E:o.cusew seg |
) = s 1) W ) ™ [+] i 3 e ¥ 1) d o “
- . - - . 4 - - .
. P4 bantouqy) hustoryzecd 151 I * * Oyt Lorn orqY 2:3:80 ¥l h
T
abpy Burpvel wory pXOYD 10 1UD0LRd U] PuadBuld JO dDIUYY . o¥pg Buipwe) WOXJ PIOYD JO qUIBIO4 U ILNENILY JO u.:m.:u
a o e . o ©
2 _° 7 o 2 % 8 g & 3 2 3 & 8§ & 8 ° 2 o % 8§ 8 2 ®» 3 2 3 8 &
E:n o1 2311 Jo otawy _ [ ] [ Busq 0372301 o otawy
' [\ < w 0 at o~ < »
ol 8. 8 B & & N [ - @ o ol % &N & 8 B &5 83 8 w o ow_ w W o ?
= i P P *<J ot
] . // W.’ / -
1o © . e
£ ™ §F g ~ / o g
[ ™ 3 € ™ s ),
o y
A / ./ - T A < : I~
{ .
AN oy
? 439 ~ o
J o . I . > 2 JK o
A & w0 Cg)
o + 9 b3 s 7Y we b B
Hne ﬁ. e Y ° gy
o s NS N T
“ Busdl & o 2 nHE
) - - o
8 b ' 4y M gl £% a Bg 5
/ P 3w L] m ° m. o
g Sae P 9 23 5a]
. PR A guny
g E§85L% o : EER 1
/y \ wup | 4 a / ' wugs
| \ 09 r | 0 ) Sy "
% oo fed & > - LT
[ mu g ¢ Sl 5 saw
o L > CHEM o b g7y -2
“le 10 0I\G © NG g L6 W ot = B | 2 O 0 ah, O etk 10+ O et NG a1 Af,l[[..
3 00 SOH NN ST S o |kl rrdgooooo'ordococoo -
" 7..—.: OO 0 ed OO CWBad © FUNLaE ‘fff‘f ' nv. Mh 7IL. Q:‘w:}l Q‘%&S?T_}l?ﬂso (/
B B 04 IS 1 AONGNG 1AB o 1 i O] / = |B i o e+ 1AAG B G S G Ut i f/s
P ¥ -
prrea— ] & F N AT B~ R 1 i) ER) o9 153 R 5 o =
w| ORI GO QB Q 00 O I - - % 3 3 =] MMyt | QAN ANO OO O OO O U v > . v ] v ] ] . -
N llzw/.:?u?sw.im 1 _an.?uzaemni Tue101;3000 Boay ﬂ _. m 112345675%5m | | [%a* (orntoeay) juvjotzjeop Fwaq | _.
L] = O () 3 ™ ™ ) =] =) . k2 5 =< u o, % [ ~ [¥] © ]
O1*(oantosay) Sustorzzed azvr ; i 1 (vanyosay) Juetorzsend azi1 h



307 Furpus) w0} PIOIY JO 30sDII4 U AIMIILL JO I4IUDD aIpy JUpEH] OIS PICUD JO IUIDING U IMENSIL JO Xe3u0)

Percent of Chord

Angle of Attack in Degrees

REFEREKCE N0, 118

EPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.

Porcent of Chord

ANNUAL R

Angle of Attack in Degrees’

308
REFERENCE Na. 117

o © 9 o © o o g
s o & 3 2 & % & 8 2 8 % W GM_ o o o~ & " F A 3 R 8§ & 3
N - o_ ..._ L TR _ _ _ _ [T T [ %@ orssins0 onsw ~ _ _
EEEEE - .
T REN o - N 9o 9w o » o R 8o ]
2 & O w ow o= N o o+ e o 6 N b= S |
NTURNRN B A A w o
Ll 7 = = = = ﬁ =y A \ # _ \ m
1 o i
ENRR H to
! / 4o o / s
ATH s “ 4
N, E; B |,
b o) =4
: ] /7
= 8
- ol e I
. e ef T °
| | L A . b © &l o
NS w9 b A “2 b
° o Lol Y| s e W N
8 AR S 3 Y o g
gengy | 2 o - M =g -
ol N IR " - J Mﬂoﬂauéo
3 TN deoal % §I wew
29[ % & N -+ 3
- m — !I‘Qn ” m " F S0
pabs = &d al” N prio gt
H P ~ o9t e
O W 0] G ] = . R R
S88uk° o . * Ag ww
9 ~ \ wus il e M \ o wuf s
g 7 ° 0 > 0 / o (./I oo "
= ° 5 TG Ry
ol m QY ne b m 6 E o
L= LAl o]
& and N EnEk
2---- =0 b
oA
BN
] 00NN VO O O 00 R O i n/»/n M o £ ] O ORI F0 W COMIWDE & it |
W COCBECC A4 0000030 " § |B| ddnds88555d55556 3 P )
b
5 [ B T IVIRONG W 4 © KRB 7, Of — o |F | QR o 0 it ree e ,ﬁ//
Be | O 03 S 1w NS VOB e i O B B @ cine S 0o vt 6 4O
5 ~ o 5 ) g & 5§ o ht 8 A N 0O coone 5 3 8 5 & 358§ d
B 4 m o & . O AT € 1N o wol 2 1 > H 3 . * . . . .
OO0 OO O Uy (] . . 3 . 1 & e O O
w 01257m12}45675991 L] _ ‘(% 3023 233208 Feaq | f & ahiahisdited=-1I| [ _[%a‘(sanyosay) jueyorsgecy Bexg | | . |
* E E g % " ° " E " g R = o7 (aantosay) Susror wb asra by
. * . 1 (s3ntosay) .Eﬁoﬁ«ooo 117 u (eanTosqy) Justorzy
o2px Jurpwes woxry pIoyn Jo JUSOIIL UT FIMEFIAL JO JIIRUI)
28py BUIPEe] WOIF PIOYD FO 4UIBDIH UY PIMEFIIL JO IOIUSD o ° o o o ° ° g
S g © @ o 9 B b g @ 2 8§ 2 ° - o 2 R R & R 8§ 2 g & &
[l T B
2 g © wt o ~ & R [RY] e~ % o _ _ _ _ $vid 03 3711 70 ovavy _ — _
N Buaq o (] _ _ _ o~ o .
| 0_ 5_ - 4 % 3371 30 Sham o < 8 & B % 2 8 8 v e 4 N o 2k
{8 8 P S T ot o w o F W e =1 | ) | o
& //... x i
i P o 2 Y4 - $1°
[ g ol / o
& I~ Fl /| 2l
I aly ol IV A
o ] a| i ettt S 1
) 4 VA 9| B el oy
o S - Mo B ’ B
7 9 e | 88 . s b
sz e L Sg are T
o TRI HER WY 2 A ° -
i a of 6 3 S & & 2wy
\ 3 HRre | 8 o * m = % a0
H Ao ad 0
o de Py 8 Ao =
B | ¢ sa| o o o
| ol @ R . . Ho
& o s 5 w1 DN e
Sa5.7°% %A , el
! » o og N ggn e
O YN0 - o 3o wud
v m Q & © o - o
w o o+ w0 DR K4
o / I - © o=
Y O 4 - o
o o> L % O m um .w.d N
© VY RN o L e
[>]
M n\\ /// ERR m = [~ N = hEE
L = 0 ol
o £ | A, el © QU YoM Pt P et I S
A= OU~NS IO WiIN0 VTN & o x| n0000033088333a8s
B | G e A B B G O ja N RS} o
3 i 3 553293&2428&.«.’1.4.&4
o | G UF I @ OO VA 0¥ S g 5| Are S S i s i m o
@ 0232?8909986.4210 - =4
5 = =] o =3 M ] w5 o 21 0%45”05000000005% & . < ..O” & < ﬂ. 2 m‘ m- 4
< - - . - -
. 0%%5&05000000005% oA & & 8 8 & 2 % % N ad HA S R IO D G ! | %a* (s3nyosav) Uy Fenp Beag [ i
AR DD RS 1 i _ oq¢ (v 3035 «:u«oﬂmncb wa.E } | & = & = = T ~ = = =1
v - M :
£ 15 ] @ z, < 3 - © o ‘ ° 1 ‘Coantosav) Juetoryyeod 3s11 :
A INTOBAY) ANITITIFHOD AITT ‘ m



oBpy Burpvel wol) PIOYD JO JUDOIOd Uy LANEXOL JO Ieaus)

oBpy Juip¥s] WOXJ PIOUD JO 1UPIXHG UL QINFHALL JO Julwww

8

0 & 8 & 2 B g R 8 & o

309

g o 8 g A 8 @& 3 R &
[ Swsa o3 251 50 ofawu ] |
=TT ) o

[ T siaer a1 50 otiw 1]

g v B & w W g o O

10

/

1917,
FEd

™~

20

5 g
;f...f,f.ll\
\

S v

i mte;'
15

/(_\i.\a*%~

2030

/

1z

SG

yd

\ E

10

) /

=

g AN A7 4
o N s

2 | v\ “%7/ \W

F.2.B.

£0

Percent of Chord

&

8]

18" x 3.

E.7.L,

//

Percent of Cherd

13
3

e
section;

estad:

G.E.

N
T\

.
3
82

L+

/B

Angle of Attack in Degrees

3¢

|

Wind velocity. %0 £3,/sec,

Size of mcdel:

Kame of sectlom:

/
v
1/

100

_.1012267.909_(:.3110
OOGOOOQGOIOOGOOOO

Mt

UP'R|L¥'R

71661 1/00.55 -(.3.‘. 39.}1}0.
B 6 RS 11016 161016 10t KN &

N
/f
/

%20

REFERENCE ¥0. 12%

10

20

M.
A\
v
| o i}
_ k Mo W o
B i At S hra St ety LN i
» d803000rrMrAo08080 i
[ 6 UM TRE10 MDD K4 8 LA GNRG 113
Br | 0 ciaf o S Krl s e e O j
b o & 5] 35 26
o Lzs_.fo:l [=X=} O OOy
Al et .é..wfw?.-o%%m .on Aﬁs._no-ai n:_:o«:aeu By ﬁ _.
vw _r“ hw 1“ -l“
- ?2?35 ?iu:u.oo 33T h
oBpx Buipveq woXy PIOYD JO qusoled Uy T eld JO I03UDD
Q g
3 ° A & 2 2 R-8 B & =
[ [ Buad 0274317 30 ovawy _ _
/ . Ho* 4 3 w.ow ™ &.F
i
5
| / S \ o
\ o
N .u.m [t
/ m

30

1z %

0

/
,w/ M

ey

AERODYNAMIC CHARACTERISTICS OF AEROFOILS.
50

Q

)

[

Percent of Chord

ri

(o]

L/B
N

Percent of Chord

K3

Angle of Attsck in Degrees

2

[L J,Jé/
M

/

wind velocity: B0 ¢, /eec.

Name of sectiom: DeH,3.
Size of model: 12* x 3%,
Weere tested: X.P.L.

100 90

iglsalel“-SGE 9.0.1_7

27.100000000000000

FA0 00 = WG rlal (N0 OO 2k 27.91
o .).)B. 5256556 :.‘». 2 10

/

7

FAEIERALEY:

T
[Tyt=] ouDOo
oA RNRRIREREREG

) & A

an ?»5255 «:33530 Ruag

CE_NQ. 2%

EEFEREXCE ¥a. 121

1] e
. . 2

«5_.1d

4 .?SGSS .uE:o:u.ac S22

W10z

REFERIH

=el

T r
P oA S 4 9 S J
\ © QO H . . .
W OIEBTNHM_WJWWMTSWQ,W -_ ._cn.auas.-ona: a:a«o.«:aaﬁ Svaq ﬂ ﬁ
] ~ D 5 E4 [ Y] ] [+ o
: o i(mantosqy) Hueraryyeed 31T :
#3pg Jurpver WOL) PAOUD JO 1updIed Ul ILNEIBIL JO X23UTY
o 8
& 2 ° = . o, S € B 2 B 8 B 3 & A
EEE T T ] 3vad 0253wt 50 oawg R
NENEN &\. ST - T T T . - m,m
i ) 2
ol / //.. )
o+ haN g
™~ / &,
2 4 s
2 N ,
Na g ko
o . |
A N N s d P
N Mx FH
P [YREE )
3 N v w.m o
F i
-
2 mnn%a
DaHD
o .M U e
3 N siiar
- PRI
/ cor
& A od N
a
o \ 3 ///«Ju / m @ m [
S ] A G it 1o W W i 1400 O ]
[ 3608d3 i drAndaridodo ll.’///um
[ Tyt O3 e e O 0 130 LN O A...///
W 013&67..88998755210 S
—gy 9 T -
w| od ¥ etonoooogospmal 7 1 2 S E & & § § & B 9
e 6 u DD -t g | i | a' (eynouny) Aueioryjec) dexq | |
L3 7 = n & - °

O i ) o
1 ‘(vintovay) Suerorzzeod 1zt

15

50 tt./asc.

¥rere tested: M.P.L.
[

3
Angle of Attack in Degraes

Size of mcde}l 1% x 3¢
2

wind velocity:

-2

=3

Angle of Attack in Degrees

-l



S3py Butpwey woxy proy) Jo 1UIDIvG W] PINEEIIL JO IIUSY o3Py Butpew) woxj PAUYD JO IUIIISI UT XNENSAG Fo Tajtpn
e 9 2 9 g © g % m

10
o)
10

Percent of Chord

Angle of Attack in Degrees

REFPRENCE Xo. 126

Percent of Chord

ANNUAL REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.

Angle of Attack in Degrees

310

REFEREWCE Ko, 125

= o o
& : o 2 8 8 2 R 8 2 8 & e 2 8 R 2 &8 3 2 g % §
Mz ; T 7 1T ®aoanmse onwy I [ ] Nz I 7T T T 3= o130 otasy _ _ ]

- g I = N o ) ) =+ ) - |t = ~ [~ -] =+ o o -
oF , N + SR - T - - T B R S - S ho o H. o8 & B s 4 8 D w0 4w o o ko
- L i [l e o ¥ _ Py

L & &
ot do o &
& ] o S 1%
I / | &
E] / .
o+ 4 3 o g, a
1 ] r L ] o
:\ ) | |
[ -t = oy of e by
= o ‘o fa o B / N I~
H . P /
=] o ] L+ = d .
[] w 8 o 3 U - Taty o
¥l o 2.3 A W9 N ang T
= Ae e @ I~ Zas
> [~ - - .
o o . - Mo, - Ko
o Hx%u.sﬂ o0 P ] !nfuu.a
© . o .
.m. o= o 3 & = / & D8 -
& o5
] ) s, a S . O
. h 258y = ) iy
. /. O dw v w4 k OGO
o sgesl e ol N e8g s
| / / -] o b @ f o wiry
- o
b1 b W A — 4 %O
[N ° Mw [~ -
ol o ha S L o
n N TERO 332 kT
dl , ST | |28%E N NN 338¢
A | O FADW WO 1o 0VO VUM O I..ll-l Sm w] O CBO00000C00000
k|dGd0050355-i0358388 ™ - B dddsddsdsddoddaaa
£ [ 0w A MO O 1B st YN \ g 1 o [#[SHiAS SO0 W MO ©
B | O 03 ¥ NG 1w 45 0 o 1 raD A AR S .\ /f » & 02357.59999576.»210
=] - .
p— I =} = = =) o)
w| oW Wrtounonooonoone| 7 2,9 E & & 3% 5 §E B |w|o¥¥ulongooncoa wol s k) &L &5 & & % § 5 T 9
A | | %a (Pinrovay) 3UayTIFe0p Beag | | & A QMO =W VNG ] | ‘ * (®AnTo8qy) azu«o«:ocu Fwaq | I
° = = R " 4 E ° T8 i = ] R = © ]
TY(eanToRqy) uSL1IIL0) ST v 1 *(%antosqy) a:u«uﬂ:oov 1311 ;
93pg BuipBer] wOL] PIOYD JO JULDXI UT IINEFIII IO I3IUI) ¥8pg Furpwe] WOXF DPIOYD JU IUPDISY UT IANSWILL JO Iojum)
o o .
© (= (=} o [=] o W (=] + o
&2 3 o S 8 ® 2 @ 3 2 3 8 § & 3 o 5 8 & 2 2°'s 2 g @ §
] T T T T % o 2397 50 orawmy E\ _ _ [ T [ Seid o3 35v1 30 ovamy _ _ _
o w0 Aol =t o~ o . o
ol B8 8§ 8 8 A N 8w o s o~ o ot o Ay g w e 2w o 0 ) U0 4 ik
i r = : —% R
ar oy
d ~ T ~
b1 B 4 fo! 19
o o o
& [ ~L 3
o HEN / a =, ol L T
= B =
N @
g o . I~ S wg . I
) . o . v 5 o e .
2 g Lb S - o o o
& . B3 Fg Bo w & B
o e oy A L
o A Sl e S ° AT
. & -rea| & a P
o} Hn“.ufnn.o <ottt .szr5
O . wao | % 59 / £ o0
i A= g b4 \ o .
o - H = — L3
s vMVA h WH— DIDM mﬂ (= I S0
N $¥fs b N $iEs
O Q9w o Gt O Y.l o
N wGuel o . N, ® 0 Y
[) @w H o unir [« ©F O Gy
) /_ wus Sl A “ (g
AEEEMNE) $uE s
& € UYL o N o
o a B qage A P FIER- -t Y
~ ] aEg 358
A e ZEEE 3 /:V/ e w. L
A B ] O MO TSP D P OrO O I 1O ] Hﬂlhlff.n.f Tm 2] G0N I 11 0v0 Ov izt 1 O] i —
3 000000000 H0000a300 . N ] W GBOESC 8083 H3TSSAA 0] ™
B .
=[0G GO o A Nk ¢ [Elowenmaomernamorg Vamm
& | S SRS I s i S \ B (2] & hind rond s e e O Y /
AT 4 & M W & % ) S g 9 U g 1= =TT & % M B S o '
w|odnin-ons0o0g0oomgl T . . - 5 (e Ou.u.hAS?o egagoggmg| = T 2.9 ] ) 9 © ©
[l s St Sl | | oq* AS:AonnS aaﬁoﬂuuoo msun | | . m RTINS RS | [ _ (o3 .._,chi; o:eqoﬁ.«noo ME.E | i
4] ~ ] ['3)
% v . " n.h.ops o8 .: 3 "l ° N & K] ~ = w . " ] ~ © ~
TO8AY) IUBTO13F20) 21J11 ) o= 2q Auusaomni TustO1II90D 11T :



311

AFERODYNAMIC CHARACTERISTICS OF AEROFOILS.

p¥py Putpveq MOL) PIOUD JO 1UPOI3 UT JMBNDLL JO Jedttnp

8

o8py Bugpveq W0LY PIOYD JO IUIDIIG Uy AXNBEFIY JO J93URD

e o o © © © o
s 8 ° % o % 8 R 2 % % 2 8 8 2 g g ° 3 e 9 8 2 g % 8% 2 8 & &
RES=E - [ 3w o1 7a330 30 orawy T o] e GHpREEEE [ T Swiovminse o [ | ||
w0 w B .
o i &8 o L 5.2 M o 8w § g w o 4 o 1 w N O e
— . 153 pet oy
pe) -
: — I g : / e
o L ] 8
¢ /.ﬁth o 3, f[.,h\ il
? o o = v F
- \ b \\\
w® =] 2 ol 2 A
n : P N N i
K /( Do s b 2 Y .
Foa) B N [ = o
o 5g B &g 25s b
5" / des ey N ;8%
o L IS o e, M //ﬂ.} < o n.. L.S
&3 R 4 / » we S| Y uQ Py Mo
; N 5 . Thelly s FtEE
H /.. B . ot 5 » m Lo
B § seral < &8 ek
[+3 wl e LS B ]
o 9+l o [T I
o B.m O W " M v E8n
| [~ 8.4 3 O w S ﬂ....
b W e 'y 8
o o ° %] I/L 0D O »
m \ / m u E ﬂa & 4w H.?_
el 1
4 & . A\ guE 8
i RRREN 0 L Il N %Rk
=
B
@™ 5 | € MU ND 01O DMt Tred OV O ﬂ// Sl B TIG o] 61 500 e e & N
B lin | SE A niadmeiing AN H r O O " o e -} 38 el 1 AU 1A - T O ™~
5 o
i @[OS A remrg W nu © ! R v IS R N O 1 N © S '
) B O O D0 O GRONIMO Db O el £ N m W o FAEAD 110 TN OGS perDal ?..._0
g S =Ty g N B ! , - 5 TR ETE i
5l oo ncoovooogng| " " ) . . . 0 . . v » ZI it oo 5 ¥ <, S
i 11&3456.(8%:@ | | | °a‘(eantomay) jueyolsieop ¥uag | | M w 01257m5wm/mm;w ,.w%,%l ] 1°a* {santomay) Susioisgeoh Saxa | |
m @ T ¥ L] o 3, o o - < m (1) T W ) o ) ] = [
2 " *Uerntorqy) Ruetorizech 1711 7] ) ’ : : O '(hantosay) huetorgzecd agrq '
1
98pg Buipweq wory paoyd JO 1uavadd uy 24nEIodd Jo avilsh o8pg Buipue Wox) PIGYD JO IUIDXAL U PaNBIIAY JO .?WEE
-] 8 Q -] Q
om_ S ° A 0 % 8 R 8 B 3 R 8 ® 4 cn. g @ A o S 8 R 2 R $ B B ¥R =
SERE _ I i [ wﬁ: o3 "a3¥1 0 opavu _ _ _ _ " I | ] [ #uig 0173319 50 otawy _ _
[y 0 £ o~ o W
- R - - o w o O a o 4 #H o g ®© B A N R w w4 N O , Sl
A [ e o
MEEE R m 7/ .v <)
=)
ol o o o 0
& .y gl « \ m ~
) _m I o //VAJ Qly
b T s
o3 ‘F <] N w 9 /l)/ 2 o
4 | o
1 « b I o o
g kﬁ I~ Y 205 L 3 N & N fnd b
fm-,f , " A Y T " Has T
° N il B f//f . R
. -t -
59 MM e g A8
o a e 8 A
5 ) N ] A 8 4 g / s o
k4 O o DA s [y - Sy P
o 1// / wabgl = he " o SuNY
S NG 89335
g .smhn.ﬁ © @ H o
N\ \ LM | yyys
o o B 8 ) u 0 By
g LERE | R LEEE
i z,f. ) - EoRE . / =R E
A= o O Ak 0 G000 03 i MOMNNG T m w2 | O ol 0 U0 G 1 1 1 e 00 } .zl//./r
D k| SSSrmrAA MO C88 7 . B 1| O el air o 1AS WA M S
- Iy L] 4 oy
0 [ 0377{1&7{?9—./-337.)520 ' . nl 0 314!-[.0‘;716)758—&155‘0 !
2 By | © MR o G i © e B O 0 MU VN G O b 0 S
2] [s) L. s T o i) 1 = 5} BN T i)
B [w|of@nitonoooogooongl 7 7 3 3 S 8 ¥ £ T OV R -~ - B g ] g g
m iiasinatiandr=1 I | _aa ?aicnni E:E:SU fuzg | | m HAARdRoReRng] 1 _on ?:325: E.:S:.ao Buag i [
< 5 . ® " ° a1 B @ 5 < e e o
) a.naazaoaﬂv w:eﬁcuoou (¥ 270 v 5l Oy .Aa»_:anﬁc..uze_o:ueou 1317 ly

Ahngle of Attack in Degrees

Argle of Attack in Degress



Yac

8Ipy SuIpve] wozy piowp JOo JusDING U IINEIVII O 18900

#3px Buipve woI) PIOH) IO 1UsdI0d uy JIELI jo Uy

1

20

39

4

50

&0

Percent of Chord

ki

Q

100 90

REFERENCE §O. 1%

%50

1

2¢

30

40

50

60

Percent of Chord

1

ANNUAL REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.

Angle of Attack in Degrees

312

REFERENCE NO, 133

S1atosay) .uzﬂu:uocm. E¥3L]

o
s © e -] 8
8 et S o2 ° % o2 & % 3 28 3 2 g 3 8
| | B3 o3 2519 jo ovawy wEES2S Q\ I [ [ 3w 03"az31 0 oyaey _ _ —
=+ o 1 i R Y -
f 1 o / & 4 1 1 ) o~ - ) ) =+ [ o ey
= A \ _ &=
o -
44 | 1o
e ol 3§
MM o w / 1 ﬂ st
: 1
{ . 8-
bt : o
54 o { =
e T | /7
i
™ . oy
] > e o8 N/ L -
b hd - [~
f= . & s | X -
02 Dm% 8oll .8 b
- - e o
a .“IJL = ﬁn, [ o u“--}zl
PR =t - =] DK .
LN L= - AT 7Y
u - - - x -
Aw .| s o 0o a
= o nz ] =3 =, o Rar e
g S 4 e ) =
§.. Hou 5 = S ..o
el A I - ow. N et B
R : 2y o
o O™ O o O - 0
= GB8uk° $338%
2 wwo sl 9 / @S wir
= o 0O > ° ms 7 d .m “ Ex
LY B o B
/ m L =EE & m SE 6
(L1 o “ \ wt “
= vk /f S Bk
& | o maong o ow misnnngo Py %m 3 03.(3.[17322603.{20 //
“ P O e M OO N O - W 000112233).}221000 /
.
= 965399”,&39755.3550.0 N [3 0251{05650529&.7775 \ A:”idi R !
B | MDPesd 10 NNV NIV LB 0 O . W SN ING 1W GAO ROrBt 0 1 G Wi TN
" J g 2 - 3 3 N "
R ] o = T 5 g 2 T o 5 9 *
W OO NOR2R2238nel ¢ ooyt : . & 012570 NOQBA 00T O u SR > S
prerr] ~ROTS 1 2qf (e3nosqy) usto | mM .{. 23456.{599m ._ I og¢ ASEHEBS u\:oqc«uunco meua i i
] 5 < o % & " o i 3 = K] o e © %
. 3 . -
T'(9INT08QV) Juato13300d 1311 [ * ¢ o .a.uvs,ncmni .pan«c«u«ooo ER3 LS '
@3py Buypven woty px 0 1UgDISd U FINEBSIJ JO JaJUs: -
@8pg BuIpWe] WOIj PIOUH JO TUIDISL UT SIMENSII JO Zatlep ° vd Suypver 3 pIoun § d A D
(=] 3 < (o] [=] [=]
8 o KA 5 o % % 8 2 2 8 2 8 g &
Buwag 01 3 ° opw _ _ "
] R 1 u_ ! c_ 5_ o = T 20 o
o o S ..../,S & & ot = par} ) o ~ o t
LI )
- &
{o 4 lxm
N P o) K
- i 3,
. 8], = ',
=
i} I
5] -4 |
. SR o - , S C o
a e o B Yo &.2 b
we o e = & r
. et =1 S o LR
IR ) /D - v
2 // /N R £ ey n "3 Ho
4 e tapn 9 N “Ege
N N - -
) | O B 2 SR
= £ e PR ) G .. . HO
€. .=Ls &af 5 g
o e P pei g
] pella i g 5 o8 n9
, \ 8832 % VAP $E% 2
w g S s S o
sus s 8 ™~ suEd
6857 T ] el © v b
21 bt 7
© Q9 M
BT Yy 2agd
L ™~ ERRE — v
5| 2 MA0D 0000 NG M-kl O 0 |k|d0538 388, 33386480 ]
[ O OO N IO N O O AR £ ny
Ll o [0 O, R i r s © 1, b
5| 1A, GLOMAMNE- 0N 0 W) VD O G 15 O i WVDB W ¥ 10 %0 W PAD WA O|
w Nt N0 (- ) OV NN Ok O O = -3 - 2
ey [ W = &l
e o s aaaos o 8 B Iw|o"@ntoncogagogenel T ¢ &, B B 2o Bt
O OO L - n on u. 2
1125567599m 1nyosay) Tusyo15iee) Sesq i i - - - [ 5_ |°a um,u T nS.}a 97 Cuncu ey | | o
~ —
K¢ sl m - - - - -
o = v C] : i 1 '(%1nT08qV) uaio«tnoo 1577 ’

Angle of Attack in Degrees



313

AERODYNAMIC CHARACTERISTICS OF AEROFOILS.

o¥py Buipwo] WOL) PAOYD JO IUDOXY UT FIMBEIXI IO Awuwy

oBpy Butbweq woxs vua:u JO UpIXog WY SINSFBIL JU Jvusy

9 w
2 .89 ° & o S 8 B 2 B 3 R 8 & m Um 3 9 A 9. 9 2 R 2 R 8 R 3 &
i [ I I DS SE 30 opiw _ _ _ J A i | | | Buaq 01 3z11 jo A —1 _
@ D W w N O & N © N o 4 H # §og w oo oS NS W o w & N O ..r_
9 — s p ] s
/L/MR 5 L &
R 0
ks Je
J N - \ w ﬁ
wd o e .mm.iL N ! e
A ) 6 u ealilan ™ . ]
M *\ / [+ . N b ? ﬁ " n.P 5 M L &
Mmm iee w?u =F1 f@ ;AZ.;.“L..R
S~ 3] -
o a® . & gw gl g 2 ol - A -
e PR tm_ ko
5% B \w N dpouly 8 ™ x o PR
2 R} bed L=} / o o o
§ N g0 8§ Rt
& N A -El B N4 ERETTIN
\ IR L, N LIRS
] s 31 L
P o
N NI HE 0 ssEd| 4
9 TEL 5 eI
© .
5 j[f M 2 ek ERR . /. GRE
) o Ak rred Ot wal O © o 01wn 6027;162?25}@‘»8952 \
R ..w. 1006900&111000.000 ‘ = L SOBO rir i NI N G OO f..l../ \ - !
A o ™
» [ THIAERTG ki USAD UWD FRON O 193] N i ;[T Na 00 Rrer10 110 ol e o I~ v
=] W 4 0 S S (e et 8 160 01 1D " i R 4 B O ot NG Po IR e pa Al O ~ )
g e R 5 5§ 9 . BT 9 5 R S
Q 257050 QOO " Yy r . . . 0 > ] = 01257 00 O Uy H . 'y . " . Py
M RRRRZRGRIER | ] ]°d'(bunyosay) juvyolszeon Seag | m * RRIRIERREE | |ou(awoday) fusyojsgech yuag | | —
G = a o = R W = 5 O K 5 = T e R By E 8 "
2] : : P (brnyovay) husioryzacd 31T v B 1 ‘(oantovay) huotoyszeoh 11vT i
ofpy Buipveq woly pIvyp JO usoasd U DINKSILG JO adIUMY oFpy Butpboq Wox) PIOYD Ju 1UIDAAL UY PINBIILG JO qu:so
a . o o o
£ 8 o 8 o 9. 8 % 9 & 3 ¢ g 8 §& 8 g ©° o S 8 £ 8 R 8 & 8 & 2
o 1 T [ et asnse oramy 7] : 74 EEREE] _ [ T 9uid o333 30 ovaw | 11
'y L o =] 5
o B R 8 ¥ N 2w o s N % o o f il A A TR R - T MR- . M- %,.Am
puct N L \\ \ m o ~ 1/./] \. \ 4
| ] L0
g .
" <Y 7 T ey iF
| - N
) /, /ﬂ\ \\\ I i M i
o w N bt
£ N ] E) N i
) . B e s
8 5 §.8 bbb 8 - : §:8 B
oR . ENCI ST T | & 3y
o I o m we -| 8 o e o] &
2 P T F§ . St
§ fogel Y g wom| o
£ soF | d % g o
& mxy%u &2 A} danglos
J banT i IV
\ IR N R E I
.nw [ 2 mm H.q v H 2l ) To. h4 b
@ // I} W w o] £ 4 PRUCES IS
S N [*1 REY N ) S N o ol ¥
8 = FEE A LEERIN
™ f M davé TF o wGRR
W N P
mwﬁ Ot g O H W MNRN A A O 0 IJ”,fuiln 9m % | WHnO 00 A OM~G GO O bl
315 1.&@@4&004 29999°% ok 3386 o5 BMAd S8 88d arlfllf,rr )
Pt e
P G?:U.Jl 5725.}9.}5}372 ' Oﬂ o | vt 2..)296864&05.4&55 ﬁ !
g1k 4 09 A WAAS 1S et i L S o 1A AR 118 6 e e 1 O n
: il {
8 B el 5 AT NTTE T 9 i 4 PN 3 5 L8 ©
. orddnlomogoooooon o " . s . oHNINNG no o 00000 > " ] 3 " . . ) . r3
B RARRERZRBAR |1 [dr(oanteway) Gusyotszesh Bexg | | ] m A\ R D &8 | [Pu'{snrovay) jueyotsgecd Bwag | |
4 = E = R 3 3 " ° " 5 < = < o = s q = 5 "
Ly 1 (bintowav) Suevorzzecd 1311 y 2] . 9 *(Pangoeqv) Juetoryzeed VI



Lift Coefficient

314 ANNTUAL REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS,

{ Chord from Leading Tdge

8

Center of Pregsure in Percent o

(Abgolute) Lo

REFERENCE 0. 141 Percent of Chord REFERENCE §O. 1b2 Percent of Chord
100 90 80 79 60 50 ¥0 30 20 10 5 Ou 100 9d 80 jp 60 50 30 20 3 o
¢ Jup'R|LE'R ] % JUp'RILF'RI
O |Rad,x1,04 — 10 0 [Rad.&l.0k
13 2.3] 0.0 1E) 2.2l 0.0
23| 2.5 0.0-4 ] o 23 2.; 0.0 — =
o8 0] 0.0 & 531l 0.0
51 3 . 0
74| 3.5/ 0.0 74 2.6 0.0
W 2.5 0.0 107 .2 o,
15 | 48] 0.0 10 15 | 5.0] 0.0
20 2.5 0.0 20 1 5.81 0.0
o | B.5] c.0 i 7.¢l a.0
I 4o | 7.3) 0.0 o7 g0 | 7.7{ 0.0 .
o | 7.5} 0.0 o | &0] 0.0
o | 7.3 0.0 0] 7.7] 0.0
70 6.2 0.0 70 | 7.6l 0.0
80 | 5.5 0.0 &0 g.s 0.0
39 | 3.9] 0.0 dgol5.1)00 "
-6 35 | 38| 0.0 2k _| -4 35 | 3.2 0,0 |
106 (Rad.id, o 100 [Rad.$1.0k .
.11 22_ | .1l 224
g .
«5_.10 - o 20_lo & o510 20___|
Pl t /
.09 18__|10 o 209 he_ |
u |0 M b ol o
L2 /9 R B 5/D / .
I 16 Hl0 ;M0 _— Lo 6 g
s e L & 5 5 iy &
- a > 3 0E S >
5 L g.07 : 12030 o 8 }8.07 18 <
ERE AT I .
e : o2, /‘7‘ 12340 B a3l .08 ,/ he 3
o
S8 Z 7/ 5| 5 2% / YV N g
S 18w 4 100450 2 S 1940 A ° 108
~ ~ ey H 14 . ped
bl bed g & |a =
i [V S il L [V / :
Se2LS oY g_160 3 S.2;8.04 3
- i o 2 o /
-t S =]
3 ih.o / %o 6_ e 7 3 l&.03 i ™ s6__l7o
Ly / . ! )%
a0 A E3 ga @ PO B 4 __ |80
. al ; —j80 ¢ >
\ / I / .
01 o, 3 2 K0 3 .01 1t 2__|%0
1]
oL_o / i L o fied oo / . 1
7 NYaoe of sectiom: Cowley and Levy -A.l. & Name of gection: Coxley and Levy —4A.2.
Size of model: 36* x 6%, Size of model: 36% x 6",
wind velocity: B8O ft./sec, Wind velocity: 8G ft./ssc.
—a Waeze tested: N.P.L. pate: 327, -1 i wnere tested: NPk N Date: 191?.
o Iy T I Tt 1% P 5 & 10 15 I 15 18
Angle of Attack in Degrees Angle of Attack in Degrees
REFERENCE NO, 143 Percent of Chord REFERENCE NO. 1441 . porcent of Shozd o L o
i0g 9080 79 & g__su 30 20 305 Oy 59 7 3
£ [UP'R|L¥'R } 4 juprmiL¥'s
0 |Rad.sl.0F
A e = : 10 13| 2.2{ 0.0 : i
21| 2.5 C.¢ = s 2% 2.6] 0.0
& 57| 3.21 0.0 a & 5 21; 0.0
7 3.5l 00 . 13 by 0.0
16| B4 0.0 10°| 4.8] 0.0
15 | 2.51 9.0 BT 15 | 6.0! o.0
26 | 6.4] 0.0 26 | 7.11 a0
o | 7.9 0.0 A 32| &1t 00
| 6o | 8.7t 0.0 7] %0 | 9.7] 0.0 )
o | 9.0] 0.0 o 119.0| 0.0
o | 8.7 0.0 g 9.7 0.0
70 7.3 0.0 70 | 8.7] 0.0
80 [ 6.5 0.0 80 1.1 0.0
90 | .41 0.0 30 & 0.0 -
8 35 | 3.2l 0.0 | 4 95 | 3.4} 0.0 —
160 [Rad.3l. 0% {100 jpad.dl1.0%
| .21 22| il <] e2_|
& -~
VSL_.10 A bo_lo § 51 L zo_lo
4 . /
L. ba 1510 2 |09 Lo 15__|
3 g S8 L/ D
a L/D ) 3 Z z *
o [ y: 16 Feo0 w3008 165
3 N ol g 21z / i~
e .07 4 & §30 g 1307 L& &
2 T = b 212 et bl
- Al < 5 5 . :
= " - £ 5 05! L iz
S o 12380 S wtdhae =
5 ;,1’/7' [ R / ”Z}/( N e
9,0 0 10cl50 2 o [Ee0% — 10 g j50
Pabd - = “ % i >
bl - & ~ P
S U AN Hot Ll A :
213 o4 / §__60 © 80218 O 7 s (60
w = & :ﬂ /
E.o // / 6__lo T 3 &0 . 570
8
H
1 o / ﬁ A y_ |so0 = WL, 00 A 4 80
il b W L/,/‘r/. E f // —‘
.01 2% 3 —e 01 et 2%
u
o__ 9 Q moi'é [ o/ / o 1
Name of sectilon: Cowley and Levy —4.3, 8 Fr ¥ame of section; Cowley and Levy -A. 4,
Size of model: 36w x 6r, Size of model: 36" x 67,
Wind velocity: 80 ft,/sec, ®ind velocity: 80 ft./asc.

Where tested: K.P.L. - Date: 1917.

4 T0 1F I3 16 18
Angle of Attack In Degrees

1 Where tested: ¥,P.L. Date: 1917, -2

. r 2 R 4 ; 4 r e S
- a—1 6 & I0 1z IF 16 18

Angle of Attack in Degrees

Leading Edge

8
Center of Preesure in Percent of Chord frow



315

AERODYNAMIC CHARACTERISTICS OF AEROTFOILS.

ofipy Butpven wox) PIOYD JO jussxed Uy 2ININILL JU J03UDG

»Ipy Juipveq wox) pioyp }o 1uwdand Ut omEsely JO JajUd)

o o o 8
& 2 ° 8 o o 5 8 2 % 3 2 8 % & £ 8 ° 8 o 8 8 % 8 % 3 ° 8 8 &
SEZE | [T T Beaa osTaaen jo ohawy L_ _ y [ T 1 T 3w orasa 0 oiawy _ _ _
i 1 § O : R .
o § g .0®m 8 % N S v o w wx N O 5 he o L N 8 & B A N S w W 4 W O ke
E 5F 2 B
= 40
. .40
& / < iH 8 o 8
N / b, - 3 @ &),
m 1 Ea ” * \ 1 I~
b P \\\ P
, . ki N - 8 Jot
o g H e wf ] I~
; K v P =y 4 :
.l ios Lb g = i ¢ Lb
& . L5 RE 8 - ot P
o / vl T R 2 00 ~
] §o7 .5 8 \ & R
“of gRYHL T w .wx... o ™
B o PR=a ww /-ﬂo ol B
@ 2] SR 839 - afveom| g
& m R TR TR ) £. . 4ob
o B dykg| @ &N 2 4\ se gl
W, o Q m AR ey ey uol w
o) B e ° o “ ¥ o o
“ ../.D I PRV -1 a“/ W d| o
i L m s N oox» | .wb
\ : v | o 2
q N EEFT I I , NIEANY VO T3EET
% 0w . w0
d / o S A//r /
WAl E]056000000050000, /P wolm]E0S SOTTOTBE000% e ._|
== “ s e - b Py . [t
4 k| j9ddododdddddSdd I 7 / e vmooocooooooo 8ds ==k - :
o B 0 4 09 00 UG 1w ol e 0 A.l.// O N IR R A A Lo 157/ |
=g 0 A0, g 1A 1 / D) = |3 B ol 0 R 18 RSOt IEM
@ § o s Ll U o R K [ - 3 » o i @ | o . o =)
e v o C w
I Y O...“257059mu05w00w,5m @A ) 3 B . 5 5 .2 9 Ny ON..Q:JHOEOOHOGOOWS ) % 5 5 A 3 g o 8
% 0 () 91 _ _oa_ﬁnuaﬁonnj u=e«o,«:aoo Sexg _ _. - T FALND 60 91 _ _uo.nuo:xcenj u:e«o,«:eoo Swag _ _
w E £ i " R 3 3 E s 7 &) = 7 T A IS CREE !
! Oq ‘(bantopav) Justorzysch 11rT h * * O *(bantovay) tuetorsrecd 1311 '
o8py Buipvsq uoi} ployd Jo 1UDLsd Ul BMBRILL JO d83UDYH #9py Sutpven wex; pIoyd JO 1UIDIVd UT OINEB0lT YO dsiusy
o o
=] 2 [+ pr o Q W «Q [=] o
S o 2 8 R 3 % 3 B 8 B A &2 i o S 8 % 9 % 3.2 8 & §
- EF [ [ T [ 3eid o1 251190 ovawy 1] T T 1 | ®edd o 51 g0 ot _ _
o w + ~& 9 . .
E &8 o & ] o ~t .4 L. [ o 8 .8 N o 5 - 2 o o = f
A ] - f a1
~ . Lal
§ / T \ gt 8 / \ L sP
i N T
a8
2 / < ) T b= _w. &,
™ 3 5
08 / V R e g o e
Q o » L o u
i . § ¢ Lk & i bk
W o © w2 A A ow @ Ty
=] a LR - — O
° Yuagl 8 ° ’ swg s &
py B ~od | »o o
2% Y S AN SvoalPu EY . S
8 N a N A L) I o / LRG| g
8¢ 2 .. b & g g. . "o
R £ a A R iy
f.. pude| Yy > / O3 0 e
g cE3ulL° o LN I R N
\ /ﬂ PR R M wuo ol Y
(I 1] 00> g
P b ) ol /e/ M
8 a 3 EEE TE e
i S {/ fang SRR E
o at S onOOoOO LR ] oy m_ﬂ #88006006000030G04
i " .OOQOOOOOOOOGQOOL e / I RS l8dddoddcdsoadad it ﬂ /
Las B Sanil Pl R I Gl ,
o= .u.)SS.l it 3 B OB ot o T3 Aft/lllr i . = .521&52 TG T Gvaat Y
o |2 lwd OV - . / v/
R |y o of P =t G et ol O d ] 2 B Mz.}-:?s..“nw NHTNJS:JM
=} : Y o 1 5
“ - c&ﬁ:ﬂ.oioﬁ%m&eo%i nooa g 51 5 § B 9 g w| oo o oggoopmel 7 7 m. g g & 9 !
m Hew etin=11| I _on ?»3395 Ea_u:uaco Suag | i & A farinor Ang | ) | | %a ?»3255 .233230 ssua i |
> = = < o E % = K % 3 < T = 5 =
21 Orp A.ou.;ogi m=:u:uecu kPaLe V °q .A.S:Aosné u::u:ueom A3 N 4



ANNTUAL REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.

316

#pa Puipes] WOL] PIOYH JO 4UINXIJ UY PIMERILL JO X300

= o © o o g
o_m g ° = s S 8 B 2 R B B % & =
T T 1 [ T %3 o3 2571 30 ovawy 71 1
w - = o o M
A_ o ﬂ m o s — iy — w o = o of W..ﬂ._..o.
i _ , N \ -
U. pY-]
ol o i . vl
) ~ fffl...l.ltl: ) w
| [ o L
=) f =,
Y s l‘lll.-l. W‘
A— / - 2 Y
ol I~ o
o / - ¢
H 123 . ™
g / 4 .2 o B
Bo e 8 A
3 4 \\>/, . ey [y
° / g e
£ o o= o=
=3 )/ wen|
8 // /% g a8
e m se e 10 +>
H Sas.d
" 5858 o
U Qoo o
@B o udr
2 - u L3
a [ ]
< o0 > 0
hal yf ,e/! / © vg M‘ZM
& a“ﬁ! Huco
< ShRE
/r
rE|ge90900a000000ga /..Illlf/f/e
A k| 53333388383 69580 e N ™
. wnt l \
o o d.n.:ST&. 2.4..?7.07..11.{00..0. /
m "‘_w mazg2759587543m .
o3 2 5 Y 3 o 8§ B 9 !
" e = g
VOO0 000w 2 > d . . - 0 * A
m w| O EnT R RRRARRERER 9m ._ ._ _on.Anusaoani IUPTOTIFe0) Bwiq | |
% T = w 2 s ] i © “
8 ° * ot (eantosay) Justoryysed 4J17 v
93pg Buipee] WOIF PIOYD JO 1UIDIYJ Uy ¥IMEIII jO ..SW:ou
1 o ©o ©o 9
2 1 © L) o S { A g N D ~ o & =
e FEEEFH T T [ | =3 e1 33w 30 ovawa _ _ _
O =+ o Q .
M e & g b/ P ~ o ] © 0 =+ o L= ek
i Nd
MO
=1 o 8 -
o —.D¢ .
' )
O & | W- =1
Y P
,//N K] b
¥ . ™ I
4 . ]
g e .Owa
e \// eon [/
57 S | AV
9 = = & ot
£ V\ = :/.”._mulun s
i §.. Hob
& / adbsl=
" D[N SEE4
U o Q¥ o
R R
& -
RN 5388 %
- v bk
® o -
Q o LI =)
o /
& / 3 / ‘x m ngg
o>
=
H=|399995 goceecaasy -
T k| 595665 6656355363 ] "
% |54 o ;
el st 57..7.07.23279 - /
<1 & m&zgu 5675776532n L
d
H r—— A - 2 z ‘_m m.\ o W ) m. m. o
O I~ L - )
.M w 01257wm.,233:€?599m | ._ _aa n 338: acu«un:eoo maua | |
S =]
£ 7 = = e = 7 5 = :
3 * A INLOSAY) FUSIDTIIRO) IV

o8py Buipww] woi) PIOYD JO IUIDIIG UT IMNESIL JO I1uIp

o o © 9 8
R g ° 7 o 2% 8 B 2 R 8 2 8 & = —
1 | | #mwoessmseshm | | [ ]
wy w o h4 <
- % § & R & 4 o PN - .- w__ O W.N
P g S \ ol
i ~ : L
o ~ . v
™ / uw 4
m (=] |+
1
ol o
o
B N ™ \ u
] ]
ﬂ% o . H
g N § 3 Lk
8 a B
Gol e el
s g+ =
o o / /r [ Ak
Ly [0 - I ndv)
= / ool 5
© o w il &
: <A ; ELE N
K G .. . Ao%
& idfsl =
b Dt 6| &
288wk °
o] - aol e
= a el \ 552%|
o =" o g
o LN
[a’ m L=
ay B el
,G/; M SOHRE
{Al=|g00000000000999 0 = a/,/nr
k]| 1090088565558 560 e ) .
- 2, T
2 = St nD LA ......../..vowu...d I..llf/f./
g =] MEE:«& 1 lmsz‘)m .
= e} A ES « = 1
. & [5) o )
w. 0.%“...5”0500%.000005% 3 it < o mw . . . . . .
A GRNIND 10 oG | | _cn {®1n108QY) juUatayyJeon Bwaq t |
] ~ e w 2 e i ks © -
H * P 4(vanyesay) Aueyo1azecd 1T :
4 23py Burpwey WOl PIOYD JO 1UIDXSd UT FINEIALL IO .nuw:cu
=] o+ o o d Q
g 8 °.7 o 2 8 R 2" R 3 2 8 & 4
o
[ i | | Beaq o1 431 3o ovawy _ _ “
0y o = .
3.8 8 = @2 3 3 9 S by
o ] ey 13
et /47 &
—
S0
g . sP
/ ™ %
o0 (=] Ly
O - [ -
hg N\ IS
J _ s o o
B /,E o b
i 8.g Lk
O o wo 2 &
w ] o~
S L N ./( TRLSE
v ol L] LI O
=9 “~J & Ro M %
o //\ p [=1 - [l -
2 3
I (] §.. s
29 \ / AR I3
e
~ O Qv w Ao
F I
o w g0 wh
0 a ol o
wwuBe| 2
/ / sor | w
gl e gagEpe
a P/» / ~a
K / o ./a ZUER
g =
m.,m =]3$996599080000000 //f.ftf. J_r//o/
5 Bl 596000006333 55667 ] oo
o |E|gmrenonnroromeuma .. . a—
S ME?.)&...ZISSO_S&?G#BM . Py
=] Ea] (=] [ B = '
- B
5 oy Oﬂuﬂg5u12050040‘000005w e} A m.o M < M < ﬂ 2 S -
E 11235567_5991 _ _ | q¢ (o1 =~onn5 a:o«oﬁ“eou Mdan _ _
| w5 s = u =+ - < %
I " s . A o ]
o 1 (vantosay) u:ﬁu:uuoo ¥ '



08py Burpwel wol) paoyy Jo 3UIDIHL UT JANKBOIL JO XeIULD o3py Juipve] wox) paocyn Jo 1uInaad Ui asusrald Jo 4al1Ud)

317

Pezcent of Chord

Angle of Attack in Degrees

HEFERENCE X¥0. 15%

AERODYNAMIC CHARACTERISTICS OF AEROFOILS.

Percent of Chord

Angle of Attack in Degrees

RFFERENCE 0. 153

2 o © Q 8
& 2 ° 7 o 2 g ®% 5 & 3 2 8 & @ T o2 % B 8 R 3 R 8 & -
TR _ _ _ _ Buvag 01 3717 JOo owy _ _ — _ 5H”|H. dngy _ 2_ 0_ 5_, ahﬂ...un o.,.“. uuz Jo c_asz _ _ o )
p 8 g ®w o & 8 2 w w4 N O dhe g Ho§ 8 B B A A H e e s i
2 Al A )
B ] “lo
. L) 1o
2 RN i AL g : | ¥
N ! F /
- / [ e / ﬂ.E.
g My s | s/ ngdl
o I~
* % m L b m% <N g N 5 oK 8 gl
[ [ =¥ T v an el
i \ / \ / Eny g 8 N L \ graa
w R L g g
3 © SWoa| # g Eal TR
= el BT ] PR ]
' ey 1 we| 3 I § . il
Sag, 0k oF LT
R . N\ 19Ey Mo /./ . X
I w sl y o : WE 8wl
° 3k w A/ (ORI
8 J» m/ / wug sl 8 -
o oo g
m. //n, / E u .m m.z m % /4 u Ag nm
a - BN L HAH = oW
) / .Q./;/. 0 . ol \Y
| $Cge0 68800560805 R [ 00 a6 metagar, I NG e 190)
e .O.O.Qnmnnnmoooocoommd . N Y ) J Iz | e G 6 el 10Ut 16 g War i
~
M il Y] . [T —~ e/ o 2 = Dt 19NOG LN (180 10 A0 0o 1]
o ottt Y..w..m ™ By }u.fsﬂalz?}zlg.:ac N
B o - — . B B o 5 AN A 3 '
. =g ¢ L ¢ ¢ g o 1 f Moo ouoooo [ B
L aemgl moc ?3: M% o1 som I wi OO NSRRI RBRIRNE 4 ]°a(bynrosay) juejotszson Buag [
-t | | Tosav) u 1013 o Tuid | I . 1 s 7 = 5 w o 7 w = 5 "
< " ¢ 1 ‘(banyos w
° ¢ ¢ O ?.::capé ,,E:a._,tuoo g Iy 1'(bantosay) 3usio3zeod 3511 !
. 98pd Buppvsr woXJ PIOUH JO TUIDINL UY LINEHILL JO .Zw:é oBpy Burpven wWOX) PIOYD JO JUIOXIL UT SINEEDI JO :w:eo
=] =) 3 (=4 [~
om 8 ° = o 8 8 R g R ¥ R _w g = om. 9 © 3 v 9 % % 8 R 8 2 3 & &
g _ I | [ Buiq o1 a3t 30 oravy _ _ _ * T [ I [T Bwaa o1 4311 30 ovavy _ _ _
uy o o * A [~
« £ 8 8§ ® 9% % 8 2 W oo 4 w9 S Y 4 8 9 @ @8 2 88 o o e « o @ L
1 ’ \ N‘l P .rilI// \ ol
| ~
L 0
8 / [ g ] /t// s
% Al f
2 N \ 1 =) .@
E o /
8 W) a I~ n
2 He B A -
0 ko] Ly H s R
. 3 S| ) woe
4 L2 e B w 8L
o ho 8 Bg g / \ Y ER
KLRY B “ o o w4 _m
o] s P o . ol M
EHAALT e Huwuto
g o S 7 . mw A 1 PeR N ]
R LR m o L PR
B.."bs o [ L P
™ o sebyl * MH bR ol |
" d/ RN I / guas
J L EREELY o BHS
w . 0y R * / W'D
o O b1 Qg o >
© 3 - v d uau % P w () u.a
& R i <y 8P4
R LEEE N did
gl P g N
3
~E]g99000000000000 04 ) / A2 0 i e 000 koW © 6 10O
k| 3666886656635 563Y ERl - . A |l 603 O A AR S S
v ) |6l [ Ot e) 00 NN o0l N 0t O
| 00 N IS I GO O 2 |« &
B m " .46 ﬁ = w. Sod B.J.wésmmn“a;?:;elo
- .
HB lmmﬂwo....w R g & %8 o B 9 - 7 N A 1= B g &% 5 g B 9
un ~ - . » . .
s 01257w12535w7mmw,%1 Y Toar (bamiosay) Jusgolizeod Bexg | | AN 11234%;&7.8%9m ) [P (mantonay) jusyolssed Buay T
g 5 < ® e N " 5 78 7 N J T opn " y K ° "
% ‘(eantosay) huersyzzech syvr h 1 '(bantosay) Rustorsyeod as¥ '



318 ANNTAL REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

REFERENCE NO. 157 Percent Bf Chord “IFERENCE HO. 156 Percent of Chord *
100 9080 70 0 50 80 30 20 103 Oy 100 90 80 7o B0 5040 30 20 1 90
4 JuP'RjLF' R - % |uerajve R . 7
ol 2.7 0.0 10 0 6.0 - 10
;g gg g.é 1k 0.2 m
5 5 2:5 1.2 2o o 2 o8 == ; ==1 o
74| 5.2y 1.7 Hi ; 1.2
107 4.7 2.2 = . ]_e;;é 1. O A e
15 | 5.5 3.2 4 10 41 :
20 g 2.9 eg 8 10
7 2| 1.0 &3 o £9
r g Eg g.; i k3
o | &3l 08 S s
701 5.1 3.7 70 2.2
80 | 3.71 2.6 80 1.5
99 | 2.2 1.% Dy % 0.& /
8 a5 | 1.4 ol 24| .4 ok 25
130 | 0.6] ol E X i
6] ¢ 18 0.0 5 /
L_ail - % 22__| RE ° 22
o
&
o5 _e10 P 20_0 = .5 _.1d - / lzo o
&
= .
. _c.oq o 186_ 110 3 L .09 Le _.ie__|10
i B Lo / & § SRk i
=4~ ogl 16 & |20 ~ul2 / ¥
§ ‘g. & g et 16 : 20
—~ S a Fal El El
2 i3 velze o9 |3 g L/ : / he 230
212 //'75\\c » 5 3 22 / \ 1 c.p. [t
w3l 123 |u0 o o3l . T~ he 3 |v0
£ 5 7 / sl s EUE >< / .
s |2
o gl leglse = E %o : 10 9 J50
17 SRR rRYEEEENE
N = U o
Se21S O 75 &___l60 @ S.218.04 5__ 160
=N Iog oy / -
T A g E R =
- ™~ 2 /
1l .o «__lso = 41 / ™ 4__ |se
~ L / —~—
| .01 2___1%0 4 A 2
“ : L0l - i —|%
<
oo o_. l°°§ oo o lico
:::m oi se;tion;}giﬁcl 35.09.(!z13ht). o ¥ams of gection; Eiitel 11. {Voisin).
e of model: A ox o5, Size of model: J*ox 5.9°
¥ind velocity: 32.8& ft./s00. ¥ind relocity: }2.32 z:./-fa?
ol mzczl'e tested: fjiffe'l Laboratory. kna.:e:‘1913.. 1 ¥here testied: [iffel Laboratory. Date: 1913,
o T 46 & 10 1f IF 16 18 o P ¢TI F 15 18
Angle of Attack in Degrees Angle of Attack in Degrees
REFERENCE KO. 159 Percent of Chord N . REFERENCE ¥0. 16C Percent of Chord
100 90 £0 TQ 60 G50 %0 30 20 10 5 O, 10090 &0 70 60 50 80 30 20 ) 950
€ [UP'RILW'R 4 |UP'R[LF'R E
o loslo5 10 010.8]0.8 — - 10
ghged | e 8
SR I== o CEsERI==—
13% 2.3 (0.5 = iy 3 Es
15 |2.7 | 0.7 = 10 15 3?? 5= T
21573 8| |
o %0 {32166 g4 |3515
0 15.010.8 o 2'5 2.2
o 2.8 | 0.6 o | 1.5 b
70 |25 o5 70 | &0l 35 -
80 2.0 0.3 ) 50 |4.3]3. -
% |11 [o.f ° 50 |22 |53
-6 g5 10,7 0.1 4| 8§ 2l ol T )
104 0.3 |o.0 21888
23 |o. 1% 156100 b
|11 - 22_ | |21 . N 22__ |
W51 _.10 20__l0 @ 5,10 . qE0_J0
&
e M &
|09 ﬂz [—1s__ {10 z | .09 . / ng__Ji0
S8 / g Lle 0 /
) I ] 2
A 1/D ke 16 8120 5yl og / 2 16 £l
& e a a grs A
g 13 f\ ST B o
E E.Q-‘\ ) #2130 s 1,0~ 14 « 30
b -l F:l a ol
G [™~C.2. « g = |= /"7/’ o}
E IZ L- a = |= ¢.P. "
g r // el hedlio & 757 o 12 3 [uo
FRE >< 5.8 £ 1% // / %
2 12, w0gl50 2 3.5 e 1005
“ (& = o - |9 4 =
K .k %5 T 5
Se2l S .o 57160 F  2.2/8.08 5__[60
G |3 1/ £ gy ié/
a l&.o i 670 » = lH.0 6170
g /1
. . H
1,0 / \4_50 H 1 Y 4 __ leo
v -
B
L .01 // . 2__190 % L_.01 2___ N
g
o__q o_ licoe ol g g _Ju
!S#:ze a: s::t]i-on-, Eltttel 12 (K. Farman). S Weme of section: Eiffel 13, (Bleriot 11},
ze of medel: 35.Lx x 5.gv | Size of model: 32.3* x 8.1%
wind velocity: 32.8 .‘t.?szc‘ wind vﬂ::i:y: ;zg f:./'uo.
ol Whe.x‘-e tested: _Eiffe‘lrbab.oza.tcxy. Date: 1913, - Wnere tested: Eiffel Laboratory. Date 1913,
P s & 10 Tr - IF 16 i T 4§ & 15 17 ¥ 16 If
Angle of Attack in Degrees Angle of Attack in Degreea

Center of Pregsure in Percent of Chord from Leading Rdge

8
Center of Pressure in Percent of Chord {rom Leading Edge



314

RODYNAMIC CHARACTERISTICS OF AEROFOTLS

"

AL

#3py Buipve) WOl PIOYD Jo 1Uavind Ul PANKFII JO Jajusep

oBpg Buipue] wox} pAoYD JO IUe0XDd UT SATWAGIg JO leiusp

o o o o 1 o o o 8
R g ° 38 o 9 8 % % 2 3 2 3 g § & 2 A e % 8% % 2 2 8 2 3 g &
ATERRH I [T T owaeiaumeshw| | [ ] TR e P I I Tu3g 01 }¥1 39 otavy 1]
f - H_ N §_ B8 8 M N S e w4 N 9 o ol % & 8 B A 4 .0 2 w o 4 L. o
d [ o —~ pir
i oy
) qoA
)
o . "o o © |2
/ P - _ Pod[
s A o iooal
o N. / m. 1, ~ N ] 1
=] < e ..._E “ P IKM o ”..2 'y
as L. SB[t G : whgalMe
H » / £baal v g Hadalw
A GOV TS P I P ol
M < atdgRe R dn i SPE
- SHIq s S
o § Na 8" 8 egl - F e ) A
g dedbl  §Y ~ AN
B =N e | G
v Ryul @ 4 e -~
4 PR = o i w8
s 8. AL 89 RO <R P
[0h / o ot B - # © N o dahal =
o 4 0w 5 o (=] o - o ™
OdH G| a ) 3 2 .m i I
g BagEED 0§ FAghes
a LX) ﬂ ».... k bl OB ~
3 / cor [ 'w oor me
O o
i ~ EEH EEE
i é dagd N~ N 25 e
= SN m e
R .anleuvLYJJJS.JL.?SO Glmn 380006093600 000000
R P I P O P N S Y ddd86d0d5d0063630 .
. "
B =] mun 0w minw o r oy o ' m. H OMSEEE ket L !
" B w60 A LA b ADaE Fhg il O B ARSI Wt e o 4 S
= [ o [k o i ) & ¥ i
e KT T L T U O DO I NPT eggsg|® 7 L4 B E B R BTETE
SARRFRI2A/R i I | %d*(santonay) 3ueyotszvoy Suag i i ) i [ %a*{erntouqy) suwioyssvoy Beag |
by L] = T ) = Gy & ] ) ] |2 k] ~ = @ o, & o o : [
) 1 *(bantovav) huetorzze0d 1511 s B 7' (oantonqy) hustotzzeod ay1t :
o8pg Buipve] wer} ployd SO 1UINLAG UT AXNREIAL Jo I9jum) oBpg Surpveq woxy PIOYD JO .6 .a0d UY IaNBEILY JO haWEé
Q o o o 8 o o o o
Om. 3 © i o 3 & A 7 2_ 3 22 R M P i © 3 8 R 2 2 3 2 2 & 7
H A [ [ [ seweamso o | _ - Pl T ] ez o orivy [T T 1
1 w at o
& w = H m. H ..w. X0, Nl af ) Q. . o o & m m Pl i o Il w0 D A o 1o
S ~J . = B = " i
// ™ L] A o
I g 105 "l
* o o
m / b u [~ & - g j~
T4 14
8 o4 g gt
/ ™ \ e - Ir] .
"
- . H ] & o 1 LY
gE= v
g Il 5h 2Py ¢f = 2, s8re
a @ o Owyow 3 I.I/VA R
e 2] BTh.m.on. 8¢ L H:.Jhm.mm
My MIRPA L v
1 a3 ° b o Mamdl .
"w la fl m o N (=) o -
i3 < Shospl g £3 o
g agul e e Mg s G
9 o YR 8 0y
K = /r m. " 3 ] m. b+ 6m
L8 By Sasn.les &3 SanyPs
oo a i~ ECRE F I
$353 % 3 S 88 EEL S
8 , / /9 CEEIT . o d el w
R -l I wyES|
3 L 1]
% AR TEh yanips
SN N AGEe ddgd
-3 o &
0| 7.25:(615.472 7.4£0.=..;£0. Ll I T ).?L. 30162575.&.1
1. B OO O i mi & od 1A 03 - O G O 3 " HOOB3508E BB 0t "
& 0
2 = T ON A% ORB O, UM, #ard O Pt i g [w] 9 Ganduntoocmmn o, I
m ..wm_ O 1 Wk LOUWD (=10 1D A FV0 e O “ [ AL 1A 0 0 MR U
"
H [s] 1 i, ol il [T ~t T B, )
B |\ Qu.?.szTO 22223288mg T & : 8 m. . w. g g § m w| oHNIN=g o cogng b m. m«e ke 5 ) J g g g b
|5 ro oy | | °4‘(eangosay) jus191ijeop Buag | E r-wthag | | °a* (vantowqy) usyoysgeop Fuaq ﬁ
i} ) = g O3 7 ) = e -] = ot L3 7 @ [y 3 K5 [ P =]
. ’ ‘ . O ‘(banrosay) Suerotzzeed 1511 3 B * 91 ‘(oanyonav) huero1yzecd 1511 s

1

2]

HI8HG—21



320 ANNUAL REPORT NATIONAL ADVISORY COMMITTEE TOR AERONAUTICS.

Center of Pressure in fﬂercmt of Chord from Leading Edge
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