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INTRODUCTION.

This collection of data on airfoils has been made from the published reports of a number
of the leading aerodynamic laboratories of this country and Europe.! The information which
was originally expressed according to the different customs of the several laberatories is here
presented in & uniform series of charts and tables suitable for the use of designing engineers and
for purposes of general reference.

1t iz 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 fur

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 coefiicients has been used, since it is thought by the N (ational
Advisory Committee for Aeronauties that this system is the one most smted for international
use and yvet 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 airfoil section is given a reference number, and the test data are presented in the
form of curves from which the coefficients can be read with sufficient accuracy for designing pur-
poses. The dimensions of the profile of each section are given at varivus stations along the

chord in per cent of the chord, the latter also serving as the datum line. When two sets of
ordinates are necessary, on account of taper in chord or ordinate, those for the maximum sec-
tion (at center of span) are given on the individual characteristic sheets, while those for the tip
tdotted) section are givep in separate tables. Where the ratio of ordinate to chord remains con-
stant the one set of ordinates applies to both center and tip section. The shape of the section
is also shown with reasonable accuracy to enable one to more clearly visualize the seetion under
consideration, together with its characteristies.

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

TRANSFORMATION CONSTANTS.

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 con-
dition adopted by the National Advisory Committee for Aeronautics of—

Temperature = 15.6° C.

Pressure = 760 mm Hg.

Humidity = 0.

Gravity = 0.806 m/sec®*=32.172 ft/sec.?

thus giving values of specific weight of air
W=1.223 kg/m*=0.07635 Ib;ft.?
and of density :
p=0.1247 in the French engineering or kilogram, meter, second system.
Or
=1.00237 in the English or pound foat, second cystem

I A previous collection of airloil L‘ect[mls 1 to 375 and charis I {o § miay be found in N. A.C. k Reports Nes. 93 and 124,
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Inabsolute units. .. ... ... o i i P=CT?pf2.

In g/ (I 80 u e e e et e e e e et e e P=.0625 CV2.
In kg/m? (KM Ar). . .ot P=.004822 CT™.
In Ib/aq £t (£t O e e et P=.,001189 CV2,
Tn Ib/sq ft (mi/br)........... L e e ieeieeeeaeneaaans P=.002558 C'T2,

(Note that these constants are half as large as those used in Reports Nos. 93 and 124 and that the absolute coefficients
used in this report are twice as large as the old coefficients. See Report 157 regarding change in absolute coefficients.)

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;
& group index which is arranged by countries and laboratories at which tesis 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
airplane on which he is working, four index charts are given which classify the wings according
to their aerodynamic and structural properties. In the charts of this report a lower-case letter
is placed adjacent to the reference number giving VZ values, so that a comparison can be made
without referring to the individueal drawings.

In chart No. 9 the minimum drag O is plotted against the L/D at one-fourth the maximum
lift C:.. This chart should be used in choosing a wing section for a high-speed airplane, the wing
sections being more suited for this use the farther they are from the lower left-hand corner.

In chart No. 10 the mean spar depth is plotted against the maximum lift 7 in order to show
the possible strength and lightness of the 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
“mean spar depth” is obtained by assuming the spars to be located respectively at 15 and 60
per cent of the chord, and by dividing the sum of their thicknesses by 2. In the case of sections
tapered in ordinate, or chord, or both, the mean spar depth of the maximum section (section at
center of span) is taken in per cent of the constant chord for the ordinate taper, and of the mean
chord for the chord taper although accompanied, in certain airfoils, with an ordinate taper.

In chart No. 11 the maximum L/D is plotted against the maximum lift ¢, which is of use
in choosing the wing section for a slow and efficient airplane. In the same way as before, the
sections farthest from the lower left-hand corner are the best for this purpose.

In chart No. 12 the L/D at two-thirds the maximum lift €} is plotted against the maximurn
lift ¢.. This chart can be used for choosing a section that will give an efficient climb or a
long range at cruising speed. The bost sections for this purpose will be the farthest from the
lower left-hand corner of the chart.



; CHART INDEX,

Page.
Chart No. 9.—Minimum drag € plotted against L/D at one-fourth the maximam Hft Cp.. ... ... . ... 435

Chart No. 10.—Mean spar depth plotted against the maximum Iift Co...o.ocoo. i iiimiioi e ... 436
Chart No. 11.—Maximum L/D plotted against maximum Lift Cr. . o oon it i e cccceceeaeeme e 437
Chart No. 12.—LfD at two-thirds the maximum lift (7 plotted against the maximnm Fift Cp..ovvenenn oo . 438



GROUP

INDEX.

. 7 =
_ Report || f Reporl
Ajrfoil, Wind tunaecl. : refercnce | Alrfedl. b Wind tnunel, | refurenee
number. S «t minber.
UNITED STATES. } == - : t »
No Ay Co A B 431 | Liffel 375 2o t Eiffel........ P Ui
A G A B e ERaa v, L oI
No A G A B e e e, 433 e P . I do......., 493
NOAO A BT 434 5 I8 AR S do....... : 194
N AL CLAL S, 435 || Eifiet 380~ - . e ZRTREP L B0
N.ALC ALY L 436 ' Biffel 385 (5. L. Ae ool ;. doool , 501
N A G AL GO 137 || Eiffel 394 (Elffel 102) . e doeen.... ) 502
N A C e 438 || St. Cyr 52 (Caudrun) ........... oo do..ean 503
ﬁ;‘ 8 AR ﬁg GERMANY, '
VST U em st aameeaae e
N. A. C. P S 441 276
N. A. C. J 442 377
NoAC A 68 443 378
N.ALC 444 370
N. A. C. £ 445 380
N. A. C. AL 446 38!
N.ACOA 447 382
N. A.C. 448 X 383
N. A. C. 449 : 334
U. S. A. 27 with ordinates in- 450 100 (Flz, Sopwith).......... do....... 385
creased 20 per cent. ' 114 (M. V. A M. 1y ... do..... . 380
U, 8. 8. 278 e do.o...... 451 115 (M. V. A Mk. 2). .2 ldol. o0 387
U. S. A 2Tb : 452 116 (M. V. A Mk, 3y, ... do....... : 388
U. 8. A. 27¢c.. 453 117 (M. V. A Mk, 4). ..... do....... : 3sa
13, 8. A. 27¢ (modified) ... ... . S 454 18 (M. V. A Mk, 7). ..... do....... 390
VoS ABBA. Lo e 486 119 (M. V. A Mk, 8). ..... doo...o.. 301
U8, A 8B s et 487 121 (1. 1) 392
Curtiss C-32 ... 455 122 (H. 2, RUR]
Aeromarine 2.._..... ... . : 456 124 (I, 391
Aeromaring Geeeen s e canee i L 457 133 (M. 395
LW . R 458 134 (M, 306
Martin M-VI......... ... ... .. 459 137 (M. 397
B 460 140 (M. 308
461 143 (M. : 394
© 462 144 (M. V. A, Jo-. e D0
463 155 (S. S. W. D. 1) ........ o... ..., 401
464 167 (v. KérmanProp. _....do....... 402
L S 465 4l _ : :
EBT3541110 ) S ) 466 i o 178 (M. VA . 24y, . ... do....... . 403
Durand 3. o oo oo 480; . ISO(M. V. A H. 26}..; ..... do....... o 101
Durand 21........... I do 481 ¢ C182 (ML VLA IL 27 0L do....... : 105
Durand 22. - oo 482 187 (Schittte-Lanz 2u ..... do..... 106
Durand 23. ... ... ... 483 10). ) . »
Durand 24. ... oo : 481 1 Géttingen 188 (Schiitte-Lanz3u ... doeaiaons 407
Durand 25. ... ..., i 435 1o}. , : i
i 190 (M. V. A ME I8y oo doaa ool 108
GREAT BRITAIN. b 108 (L F. G. 5201)...,..-.{10-...-,4 104
, ! 199 (L. . G. 5406). .. ... do....... : 110
B. I R.: 472 <o 206 (Aviatik V7yoo.oo Lo do...... : 411
B.I.R. 473 < 207 (Aviatik V8). ... ..... do....... : 412
B.I. R. 474 210 (Daimler)............... o, ... ... 413
B.I. R 475 233(M. V. A Cad}. ... .do....... -414
B. 1. R. 476 -1t 235 ESchﬁtte-Larm ........ do....... ; 415
B.T.R.: 477 1 238 (Hansa-Branden- .. ... do....... : 416G
B. 1. R. 478 _ !
B.T. R 479 -+ 240 (Kollerj. .o ovnenn ool do....... 117
‘ 0 257 (Flz. Ago. CTV). . ... dow. ... ‘ 118
FRANCE, ; . 261 (Daun]e 9Ty L do.. ... 114
P . 264 (Flz. I'r'hafen'53, ... .. do...... 420
Biffel Sa. oo e .. P Biffel. ..., 467 . 1), . :
Eiffel 8b. ...l - do....... 468 | r ©or 268 (Flz. Rumpler ..., do....... 421
Biffel 77. ... . oLL.. Leoodooo... - 460 1 . . ; .
Eiffel 318 (Herbemont)....... deeooidoa.l 488 (Daimler VIIT)... ..... do....... 422
Biife] 322 (P. Magni Xj.....n. .. | do ... 470 (Daimler IXj. ... ... do......., 423
Eiffel 323 (P, Magni XIT)....... | do....... 4710 .. o. 421
Eiffel 836 (Monge) : 89 11 e do....... 425
Eiffe]l 341 (\ionoe) 190 (M. V., A H. 4&) ..... do....... ERIT
Eiffel 366 (\Ionve) : 491 . (Hansa-Branden- ..... do....... 427
Eiffel 367 (Monge) : 492 |
Eitfel 368 (Monge).............. [ do...... 493 4 do. 428
Eiffel 371 (\Ioncc) .............. oo do...... 4940 doooo.n.. , 429
Eiffel 372 (Monge)...ocooeoooi oo do. ... 495 | SRR [+ TOR 430
[ i i i :

1 5.1. R. 33a of this group pubh:hed in Repott \'o 93.
400




ALPHABETICAL INDEX.

R
Airfoil. | refgrp;fe ; Airfoil. re%:g:xrcfe
‘l number. number
456 ; Gottingen 155 (S. 8. W. D. I)ooooiiiii 101
457 G ottlngen 1687 (v. Karman Prop. 23..... ... __ 402
B I.R.¢ ; 472 Gottingen 178 (ML V. A H. 243, ... ____ 403
B. L R. 302 . e | 473 Gott:LHUen ISOOM. V. AH. 26 o 404
B.LR.SL.oo e SO | 474 Gottingen 182 0L V. A H. 27). ... T 105
5 T = A 3 ! 475 Gottmo'en 187 (Schittte-Lanz 9u 10fee oo} 406
B. 1. R. 32 .. i 478 (JOttlDO’t'n 188 (Schiitte-Lanz 3u lo).. e 407
B.T1.R.3%. ... LTI " 477 || Gottingen 190 (ML V. A. Mk, 18)... ... ... {108
B. I R 3. i) 478 GottmcaulQS(L F.G.5294). . oo S 409
B.I.R.: 479 || Gottingen 199 (L. F. G. 5406). . . .- ........... ' 410
Curtiss i 455 Gottmoen 206 (Aviatik V7Y .. ... . ... 411
| i 463 Got'u.nf’en 207 (Aviatik V8). . .. ... ... : 412
DOrMOY. e e e . i 466 3 Gottmffen 210 (Daimber .o .. ... ... 413
Durand 3 . 48010 233 (M. V. AL Cat)..... T 114
Durand 21 ; 481 1 v 255 (Schitfte-Lanzy. ... __......__. 115
Durand 22........ ... ... .. N B 4321 ‘ 38 (Hansa-Brandenburg}. .. ._______ 416
Durand 23 ) 483 1 240 (Koller) - womee o coeameeeee ) 417
Durand %4 [ 4840 957 (Flz. Ago. CIVY. ... ..., 418
Durand 25....... t 261 (Daimler 9¥" )y ... .. ____ : 410
Eiffel 8a 264 ([lz. Fr'hafen 53, R1)._ ... ___ ) 420
Eiffel 8b 269 (Flz. Rumpler (‘I\} _____________ ~ 421
Eiffel 77 Zi7 (Daioder VIITy oo .o __._... 422
Eiffet 318 (Herbemont) 278 (Daimler IX)........ ... . __. ; 423
Eiffel 322 (P. Magmi X)....o.o.......... 2 T 424
Eiffel 323 (P. Maoni XTIV .. ... ... i i 28T ... 425
Eiffel 336 (Monge)..... ... ... ... : CSITQL VAL H 435 . ' 426
Eiffel 341 QMonge). ..o .l - 317 (Hansa- Braudenburo Vokooo..... 437
Eiffel 366 (Monge)..... .. e B ¢ 433
Eiffel 367 (Monge.o-ow oo ooneeoemeoeaa . L 492 :[ Gotfmben 45T, PO 429
Eiffel 368 (Monge). oo oo oo e 3 i Gottingen 461 .oo. . ... ... ... 430
Eiffel 371 (Monge} _____________________________ ' " 160
Eiffel 372 (Monge).o.. ..o [ 461
Eiffel 375 (Monge)..... ... ....oooos [ 162
Eiffel 376 (MODZ).mon oo} 164
Eiffel 377 Monge)., .. ... ._........, Sy Halla.... ... 465
Eiffel 379 (Monge)..ovov v oo : U 458
Eiffel 380 (Monge) oo oo e } S 159 °
Fiffel 385 (S. T. Aé.).. CCOALBd ... 431
Eifiel 394 (Eiffel 102).. CCOABS e 432
Géttingen 14 ... ........ R T U 433
Gatiingen 15, .. . : O AL BT ... 134
Géttingen 29b ...l i T W F 435
Gittingen B4 . ... ... ' B U 1 B £36
GAEEIDEeN D5 e o o e O8O e 137
iottingen 57..... .. ......ooi..o.._... i OB . ‘ 438
Gottingen 3. .. ... ... .o...... i CoALB2o. . i 430
GOLHINEen 8l oo I O O = S 440
Gottngen 92. ... | B - T 441
Gidttingen 100 (Flz. Sopwithy.. ... ... ..___._..| B S S TN 1432
Gottingen 114 OL V. LMk 1) 200 CCLALBS. L 443
Gattingen 115 (AL V. A Mk, 2. ..o LG ALY .. 444
Gattingen 116 OL V. A Mk 3o ... .. ; B T Ul S 445
Cooyo TITOL VA ME 4 T CCLAL TSI 116
G TIBOLVLAME Pl l I 447
Cisttingen 119 (M. V. A Mk Sy . i O ALY .. £18
(idttingen 120 (H. 10, ..o CCUNSLLL 149
Gottingen 122 (H. 2y ... ... ... .... yr32(Caudron). . ... ... ... . .... ' 503
Gattingen 124 (H. 4). ..o ... ... ... S. . 27 with ordinates increased 20 per cent. £50
igttingen 133 (ML V. A H. 13)... . * .. CALRTAL . N 451
Gottingen 134 (L V. A H. 125000 A 9Th.. 452
(igttingen 137 (M. V. A, H. 15). e B N - 453
Gottingen I40 (M. V. A B ITy. oo ... A. 27c (modified;. .. e 454
Gattingen 143 (M. V. A H. 20)......_ ... ... - 1 ' 486
Gottingen 144 OF VAL H. 2D ... T 13 2 S : 487




402 REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.

"oﬁ; (Absoluts), Cp

Drxg Cos” " .

REFERENCE %O. 376 Percent of Chord ¥ ACLA. REFERENCE X0, 377 Percent of Chord ¥.4.C.A
30 20 30 %o 50 60 70 89 90 100 30 20 30 Bo 50 60 70 8O 90 100
< [vptR | Ly'm £ jupig [rwp i
1.85] 1.85 ) 1.53] 1.53
2| | 03| 1| w28 olg] s
2k 6,271 0.00} g g 24 ?.6? 0.00) @ e §
5 8.25 o.u-g S B0 — 5 61| 0.95] 88105 "
71| 9.651 140} & 74 7.9.20] 180 & T
10° | 10.65] 2,181 & o o heS i 107 1 20.20] 2.55] &« oRli —
15 | 12.100 2.30 < 15 1.7¢ 2.60 e E
20 [12.870 2.91¢ a0 36 20 112,67 - ] BTN
6 {13.20] 3.30 . 30 113 8 k.gg .36
o |12.50] 32.90 Iy 12.5 b,
o |1l.22] 2.5 3 a | 11.67 3.20-—- -1.3%
o 9.27 2.5 ?,o 10.06| 2.57
70 7561 1.65 L.6-4.32 70 7.80| 1.67 _ ~h.6l32
80 5.06 | 1.19 80 5.50 c.sg
90 {.2.60) 0.6 30 90 2.85 o.i .
B |13 o2t 5 | 1.5 o.13 - 1030
100 0.13] 0.00 1 0.0¢| a.
28 k.28 285 : -t —Lk |.26
26 |80 - 4.26 26 810 S S S [PV}
x] / S iy 3 &
24 lg20 - f—i——l2 j.ab " 24 [az0 - -Looe7l ok
] G R e 3 ic. P -
22 fis0 L FaN 228 2a§o 7 - R D
b £.P., h& . .3 :3 /z /’ o 22
20 g#v /,r / 2.0 205 20 gh.o 2 / = peeepe—~0 8,20
4 -~
& 18 [+50 ” .18 218 350 - b —t-~"]18
£ P 2
A g i / / €914 5 B
316 é / /1 IGE 316 §6\¢ / :; 6
H1k g0 7 / g Sarluro /) Fete -t 2o
S b L/D 8 8 ..M / E
- > — 6122 @ —— W e | b = -
w1z 80 ,/#\\/ 4% wre / /3 .6:.12
210850 - 7 \\ e SR %1090 —1/ P4 . =
g 4
2 00 // s k.08 2y Euu = B S A =1k 1,08
g: / \ 1A / /
3 N -% 610 r = - — ~4.06
‘; — - Pl
S R o S s RY/ac >
4 § 7 I < . L h - - B et b 11
] N R . [ 2 N S . e ! -
2 S / o2 2 8 .02
Q 7 00 Q 00
2 i ¥ame of section: G&ttingen 1Y ) 2 Name of section: Géttingen 15
Size of model: 20.98 x 3.93% Size of modsl: 21.76" x 3.93°
&4 -.ziMnd velocity:  29.3 ft./sec, &4 p——t—t—1—-] -2| ¥ind veloelty: 29.3 ft./sse.
Where tested: Gétsingen Date: 2917 Whare tested: Géttingen De.te: 1917
“l2-10 -8 -6 % -2 0 2 & 6 g 10 1z 1k 16 18 20 22 ~12-10 -8 ~6 -4 -2 0 2z & 6 8§ 10 12 14 16 1& 20 a2
Angle of Attack in Degress, Angle of Attack in Degreos,
REFERENCE X0, 378 Pazrcent of Chord N.AC.A. REFERENCE X0, 379 Percent of Chord X.A.C.A
50022 20 30 ko £0 60 70 %0 90 100 W ee — -0 20 20 0 kO EO D TO O 90 100
% [up'm | LWiR £ Jueem | e . . .
2,00 2.00 20 0 1.00 - -
1 Lie| Q.z8t . i 2""5 - ' Vi
2 5.85| 6. 2g 23 .35 . 1
? f.98 o.a8} §910(5 | 5 ZE? A
3 J30] Q. 4 1t i 7% _9? LU
10 {10.25] 1.39f &% @ = 10 &. %
15 | 11.56| 2.23% @ : M 15 7.53 .
20 | 12.30 2.72__10 36 20 2.5) !
30 | 12.65| 3.3 . Eg .97
&o 11,95 3.3% . E.as 1.00
¢ |10.fo| 3.12 b 0 .72 0.9% - il
70 s.glé 2.75 0 3‘; 0.80
o . 2.2 1.6-. 0 2,79 Q.70 1.64.32
80 &0 1._?8 iz Zso 2.02 o.;; ?
90 2.511 0.75 . 90 1.15| 0.3
2 | L8| 8F B |5 ok "
265 2L 14,28 285 2l < o 1% .26
26 {80 e // 26 26 §1u — 1 6‘.26
& Y & a
24 fu < /] A 12 |.24° 2% fu20 e ek Bt A -3 - )
B /i / 4 4 & c.B. -
22|30 $.228 22 {330 Tl e S B -8
. pE ey ~x a3 5] E
20 |gho o /i / s08.20 20 [gho - i’* mg .20
o < B~ e
£18 50 f as>  fislfo —J.18
i / / g 8 A& 2 |
) - @ ¥ -
16 56 / 5’:§.16.G 316§ e
Sk a0 75 7 kg ELE bt B
o AT N/ 8.8 .M g
=12 (.80 67112 wl2.(.80 65).22
b ] » @ o g ol
o : 3 o = ::
Ale gga ges g ;-590 4.0
éswu RN és-w Lk .08
E / o~ \\ E
61, - T < .06 61, .06
3 }y Cp °
[ 77 2|0 B u R N
g / H
21§ .02 2§ 1,02
¢ .00 Q .00
2 ¥ame of section: Gétilngen 29b -z / Faze of section: G¥ttingen 5%
B Size of Mpdel:r 26.11% x 4.685" Slze of model:  28.15" x 2,56*
% -.2] Mind velocity: 29.3 ft./sec. 4 -.2) ¥ind velooity:  29.3 ft./cec.
Where tested:  (Gttingen Date: 1917 Ynave fested: GBttingen  Date:lgly
12 -10 -& -6 -% -2 0 2 &% & & 10 12 1% 16° 1& 20 22 “12 -10 -8 -6 -% -2 0 2 % 6 & 20 12 1% 1§ 1& X 7

Angle of Attack in Degrees. Angle of ittack in Degrees.

Drag Coefficient {Abmolute), €p



403
X.4.C.A.

Percent of Chord

N.4.C.A.

AERODYNAMIC CHARACTERISTICS OF AIRFOILS—IIL

reent of Chord

dy +{wanTonay) IuvidIIIae) Hwag

Angle of ittack in Degrees.

REFERZXCE YO, 381

Angke of ittack in Degreas.

[ 9133903 Sua
A i - 4 RN EEEAREEEEEREEEREE
8 RAS 2 YR L HQn AR A A o 48 e T O T TSI ST T ,
P i T . T Jaqagigﬂwunnu AT T i o - @ o] H ] ] [¥.] ) o
< a ) at © ol K] ) . ? ? , e le
™ ) 4 i 3 ) ) 5R 3 o
8 _ & PRt
o \ p— P ] B \ — o mm -
N e g A SN - 5 A e
o IV - g & " \ « N PR
- ®We o BTy |
o ra M) e wh oy ! N o e
< R O Ew%g
F \ B o) Lhdb 3}
g — o~ SEmg (8 g gaug
w FORY WL W) o QL \ kY 5 "o
Ly /| PR I m% — . PO T A
2 7 // u SRIB 1AL | /./ * \ RN
X ] ™ © & B r/ A § “
2 i -
N \ N Sap41 % dd ! ™ iukal,
q N dikdlen 39 ¢ \ EEE
\ LR R R I VA N N\ H
o w @ o O ) “
\ ™, o8 aw [ Y w PR
NS EEEHe TN N
Ty 3 // /rws oo M - PAES =52 = e W o =] i .m 7
CATPNEN g885(v% R 9 ° ¢ NEN o LEEE
R 9 @23 . / [~ ] R D kN 5 pLogy 30 zrlr/ <
P eozes ~es e E 3ueoied s 1
o ' “ 9
mgmlm 71725!590&?3& w.10961122333221300 = £
Hidoodriiddanddidds Ly o \\ //
L mu.m,& a_w, Smwm LB ARG i
..am.m. UWWQ&%EHW?MJ h i ml.}; W o\0 6 6 v st 6 1 O o
ERRY PSS 128 60 0316 16 Bt 4 1 6 J p— % g elrind ]
b4
! l_| U U . 4 Y v oX W eowoo o0ong|° o 2 g 2 i
vy cnﬁ.ﬁﬁmﬁmwmgccw.ﬁm Y .ﬁ %4 5T m o B RARRIAERER m 5py LEWuH..mEHquaEc To 4% mw:._m...& 30 293860 .
o PEl dlipy duniderosy pebug g6 4 up FineRead yo d03usg o 5 B e % o W O\ o G W D oA N O <
LI A - - - - R S e i o ® Suag 91 1314 Fo oriny
u.ﬁa aa :3 Jo opiwy
4y 1 (ejutonqy) JusyoTiIeo) Hvag
Gy «{e4nTonqy) YUGTOTIFE0) B¥ad ..mm RANRAYERLYRE S NGEYES 4 8 3
g RA NS ER8Y YR gAY H S8 8% 88 Kt T | TG IRV TRTSTII ST T ]
A A " _ ;33%51453::8 T o nol / i ] i 3 J ; y '
o 4 i i b I | i’ e ] =)
& | =4 o o e
I | S = - ;|2
[ > nasan e | 2 le / = M
<} B s " ol ™y 9
_ ] 8 o ™ o 1!1/ n8e |7
o b o) e e e o) o OO \9 ol h, &8 -
_ %,.w g AN / gl a |
Q LR r [
AN T 2| NS M e m |y
g /| bldbly ., 1 N N/ E 0 md {0
iF | DY A ] s Q) ~ 3 G
i Sk Edcilad 89 < A g~
2 A 3848170 oo AN i °
$ebglan B \ N B §44d
&) GEd ey B , e 2%
N AT i === B < yu¥s
[y ol B e ey e ' o
- /r o d ~ o \, N b m
= . bl N sezgfley B89 ° 3 N N S LEE
v o ~J |8 i dedl e DIy 3o .
“paop an T ettt bl A 3uesIed N b
J —y w
4uooded _ 3 E DDA IR ana Nt e o \ !
n o e 0 L1V0 A0 U4 \D 208 / A
Lﬁ&lﬁ?mﬁw%ﬁﬁﬁ@i?& m 7 o w1000112333332100.0 < +
AMUdO00008S080 kY P,
i T ¥ m&lumﬁﬂmliﬁfwm.ﬁ,aﬂ B v
Emu.ﬂm.pm.ﬂ_.%.bgh.ﬁ .wmq.,m 10 ? o B STST:wunnmﬁ?E}lc w
migp—}:o&lﬂér—)zjzgllo ‘n » o
b i 5 T 0
v oo o o000 oo pne [ _ AR TeT Ty 8 | .n.v.. g [ 01557m5mmmgwmw_ﬁm dilpg B W- ﬁ.ﬁcn@cqu 5o 4 us %w.e- oXd 30 tsate) b
1123%5&7.%%:5% oy Suphser so% 2o 5o & " «w:-w.:m Jo dwatie) . I EE N EEE RN n
¥ e 4 ¥ Q W W s 8o ow o4 oo g & 7 “ Saag o 4311 o oramy

N ~ - A ]

Ruag 3 :S Jo oTiwyd

il

REFERENCE X4.350



404 REPORT NATIONAL® ADVISORY COMMITTEL IFOR ARRONAUTICS,

Drag Coeffictent (Absolute), Cp
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Angle of Attack in Degrees.
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