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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

RESEARCH MEMORANDUM 

TWO-DIMENSIONAL AERODYNAMIC CHARACTERISTICS 

OF 34 MISCELLANEOUS AIRFOIL SECTIONS 

By Laurence K. Loftin, Jr., and Hamilton A. Smith 

SUMMARY 

The aerodynamic characteristics of 34 miscellaneous airfoils tested 
in the Langley two-dimensional low-turbulence tunnels are presented . The 
data include lift, drag, and, in some

6
cases, pitching-moment characteristics, 

for Reynolds numbers between 3 .0 X 10 and 9.0 X 106. The airfoils consist 
of modified or unconventional NACA 6-eeries airfoils and airfoils which 
were derived by various a ircraft manufacturers. 

INTRODUCTION 

A large number of miscellaneous airfoils not included in the systematic 
investigations reported in reference 1 have been tested in the Langley two
dimensional low-turbulence tunnels. Virtually all these tests were 
requested by various agencies for the purpose of providing the detailed 
information necessary for the design of particular military airplanes. The 
results of the individual tests have previously been reported to the agency 
concerned but no paper covering a summary of all the data obtained has 
been published . In the hope that such a summary might prove of some value 
in problems concerning airfoil selection, the data obtained in the 
individual tests have been compiled and are presented in the present paper . 
Because of the unsystematic variations in the types of airfoil tested, no 
analysis of the results has been attempted. 

The airfoils for which data are presented consist of 14 modified or 
unconventional NACA 6-eeries airfoils and 20 other airfoils developed by 
several aircraft manufacturers. Lift, drag, and, in some cases, pitching
moment data are included for each airfoil for Reynolds numbers which 
generally fall between 3 .0 x 106 and 9.0 x 106. A table is presented 
which contains a brief physical description and values of the more 
important aerodynamic characteristics of each airfoil tested. 
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COEFFICIENTS AND SYMBOLS 

section angle of attack 

angle of attack at which lift is zero 

section drag coefficient 

minimum section drag coefficient 

section lift coefficient 

maximum section lift coefficient 

design section lift coefficient 

section pitching-moment coeff icient about aerodynamic center 

section pitching-moment coefficient about quarter-chord point 

Reynolds number 

airfoil chord 

horizontal distance, measured along chord from leading edge 

vertical distance, measured above or below chord line, positive 
when above chord line 

mean- line designation, fract i on of chord from l eading edge over 
which de s ign load i s uniform 

APPARATUS AND TESTS 

Wind tunnels .- All the tests were made in t he Langley t wo-di mens ional 
l ow-turbulence tunnels . The test section of each of t he se t wo t unnels 

measures 3 feet by 71 feet. The model, when mounted, c ompletely spanned 
2 

~he '3- foot dimension with t he gaps between t he ends of the model and the 
t unnel walls sealed to prevent air leakage. All of the lift data 
presented were obtained by taking the difference bet ween the pressure 
reaction upon the floor and ceiling of the tunnel. Drag result s were 
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obtained by the wake-survey method, and pitching moments were determined 
by means of a torQue balance. A more complete description of the tunnels 
and the methods of obtaining and reducing the data are contained in 
reference 2. 

Models.- The models representing the airfoil sections tested were 
constructed of wood and all but one were of 24-inch chord. The surfaces 
of the models were painted and then sanded until aerodynamically smooth. 
Some of the models were eQuipped with flaps or control surfaces, most 
of which were constructed of metal. All plain airf9il tests were made 
with flap or control-surface gaps sealed J and, in many cases, 'fa i red. 
The ordinates of the airf oils tested are given in tables I to XXXIV. 

Tests.- Because of t he wide variation in specific reQuirements which 
the individual investigat ions were designed to satisfy, there was a lack 
of conformity in the scope of the data obtained for the various airfoils. 
For most of the airfoils , lift and drag measurements were made for several 

Reynolds numbers between 3 .0 X 106 and 9.0 x 106 with the model in the 
smooth condition. The pitching~oment characteristics were determined for 
several of the airfOils, and, in some instances, the lift and drag charac
teristics were determined with the leading edge of the model in the 
roughened condition. The roughness employed was similar to that described 
in reference 1. Although some of the airfoils were eQuipped with high
lift deVices, there was no consistency in types of devices employed. The 
data from tests of these latter configurations, therefore, can give no 
indication of the relative response of different type airfoils to high
lift deVices, and for thi s reason, are not included. 

RESULTS 

The results for the 34 airfoils are presented in the form of standard 
coefficients representing the lift, drag, and pitching moment in figures 1 
to 34. In those cases 'in which the pitching~oment data are available, the 
position of the aerodynamic center and the variation of the moment coef
ficient about this point have been determined and are presented. As 
already pointed out, all the data included herein have previously been 
published in individual reports. Since the publication of many 'of these 
original reports , certai n refinements have been made in the methods of 
computing and , correcting the tunnel data. All of the data presented in 
the present paper have been c~culated according to the refined methods 
which are de scribed in r eference 2. 

Brief descriptions of the various airfoils tested, together with 
their more important aerodynamic characteristics at a Reynolds number of 

, 6 
approximately 6 X 10 , are given in table XXXV. For identification 
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purposes the 20 airfoil sections which were company-derived are designated 
by letters of the alphabet. The numbers of the figures containing the 
complete aerodynamic characteristics obtained for each airfoil and the 
numbers of the tables in which the ordinates for each section are presented 
are also included in table XXXV. In some instances the original paper in 
which the data for a particular airfoil or group of airfoils were published 
has been reissued for general distribution. In such cases reference is 
made t o these papers in table YJ:J:Yl. 

Langley Aeronautical Laboratory 
National Advisory Committee for Aeronautics 

Langley Air Force Base, Va. 
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TABLE I 

ORDINATES FOR THE 

{

a = 0. 5, cl1 = 1. 794} 
NACA 65(216 )- (3 .4)15 a = 0.6, Ct1 = -1 .164 AIRFOIL SECTION 

a = 0.7, Ct 1 = -0.291 

[Stations and ordinates give~ in 
percent of airfoil chor dJ 

Upper Surface Lower Surface 

Station Ordinate Station 

0 0 0 
.221 1.244 ·779 
.443 1.5~ 1. 057 
·901 1.S6 1.599 

2.089 2. 79 2 ·
G
ll 

4 .531 4 .255 5· 69 
7.014 ~ . 310 7 ' ,86 
~ . 515 .190 10. 8~ 

. 552 ~.60~ 15 .~ 
~ . 518 . 65 20.3 2 

. ~06 9.425 25 . 2~4 
2l' 11 9·973 30•1 9 
~ I :934 10 .305 35 · 065 

0.07Z 10.387 GlJEe 45 . 2~ 10.230 
50 ·5 ~ ~ . 696 4G ·~7 
~5.p ·720 5. 2 
o. 05 Z·535 ~tgn 65 .389 · ,,7 

70.240 K·137 6G · ~60 
~5.132 . • OO~ 7 • 68 
0.013 2·91 £.927 

85 ·036 1·919 . 964 
90 . 0~ L a.O 8G · 98~ 
95·0 . 370 9 ·99 

100 .000 0 100 .000 

L. E. radius : 1.498 
Slope of radius through L. E.: 

TABLE III 

ORDINATES FOR THE 

Ordinate 

0 
- . 9~0 

-1.0 2 
-1.328 
-1.749 
-2.3~ -2·7 
- 3. 04 
-3.~~1 
-~. 2 - . 161 
-4 ' r 7 
-4. 93 
-4 .~ -4 . 
-4 . 6~ 
-'4 .64 
-4. 584 
-4 .223 
- 3.685 
-2· 997 
-2 . 2~7 
-1 . ~ 5 
- . 02 
-. 268 
0 

Q.,255 

NACA 65 ,3-418 AIRFOIL SECTION 

[Stations and ordinates given in 
percent of airfoil chor~ 

Upper Surfac e Low~r Surface 

Stat10n Ordi nate Station Ordinate 

0 0 0 0 
.280 1..406 ·720 -1.206 
·504 1.720 .996 - 1.440 
. 9~ 2.1~9 1 . ~26 -1.771 

2.1 ~.o 2 2. 16 -2.3~ 
4. 643 .446 5 .~57 -3.1 2 
7.125 S·at4 7· 7$ -G·B38 
4.622 6. ~ 10 .31 - ·377 1 .638 7·9 15., 2 - 5·212 
~.672 9. 01S 20.328 -~ . 83~ ·717 9·87 25 ·283 - .29 
2G · ~69 10.509 30 .231 -6.621 
3 . M 10·926 ,5.17l -6.806 

EZ·8 11 . 131 0.11 -6 ·B4Z .943 11.106 45.057 -6.72 
50 . 000 10·799 50 . 000 -6.~87 
55 · 051 10 . 23~ 54·949 -5· 5a 60 .094 ~.l15 tG:~?~ -a '~ 65.12~ :~A - . 9 
70 .14 ~G:~ -3.~~0 
~6 : i46 L243 -2. 3 

4' '!l9 £.851 -1·795 
85 . 12fi 3· 7 .872 -.9~5 
90.~2 2.3~5 8

G
·908 -.2 7 

95 . 6 1.1 2 9 .954 .142 
100.000 0 100.00 0 

L.E. radius : 1.92 
Slope of radius through L.E . : 0.168 
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TABLE II 

ORDINATES FOR THE 

NACA 65,3- 316 (AP.PROX.), a = 0.8 AIRFOIL SECTION 

[Stations and ordinates given in 
percent of airfoil chord] 

Upper Surface Lower Surface 

Station Ordinate Stat10n Ordinate 

0 0 0 0 
.330 1.250 .671 -1.0~9 
. 558 1.5~ 1 :4~~ -1.2 7 

1.037 1·9 -1.583 
2.254 2 . 7E3 2.7~6 -2.087 
4.717 ~ . q 6 5.2 3 -2.842 
7.200 .912 7·800 -3.425 
~.696 5.725 10.3~ -,.900 

.704 ~.029 15.29 - .637 
~:7;A . O~ 20.271 -5.1~9 

8.8 25·242 - 5 . ~3 
24 Joo 9.3Z9 30.200 

: t:Oll 3 .~2 9·7 7 ~5.158 
~.8 7 9.962 0.108 -6 .04 

.9~7 §:l§t 45·062 - 5·929 
49 .9 3 50 . 012 - 5.621 
~5 . 029 fi ·2a. 54·971 :;:.146 
0. 071 't25 ~G:A~g -3 :~Z 65 .104 Z. 87 

70. 129 'Z2~ 6
G

·871 -3.1d; 
~5·it5 7 .850 -2·350 
0.1 7 ' 4:4S3 £ .829 -1.637 

85 .150 3. 225 .840 -1.000 
90 . 096 1 :~8~ 8G·9b4 -.496 
95. 0fl 9 .962 - .17/ 100 .0 . O~O 99.996 - .0 0 

L. E. radius: 1.5~8 
T. E. radius: 0. 0 0 

TABLE IV 

ORDINATES FOR THE 

f
a = 1.0, Cl i = 0. 5] 

NACA 65(318)-419 a = 0.8, Cl i = -0. 5 AIRFOIL SECTION 
a = 0.5, C11 = 0.4 

[Stations and ordinates given in 
percent of airfoil Chord] 

Upper Surface Lower SUl"f"ace 

Station Ordinate Station Ordinate 

0 0 0 0 
.222 1.~01 ·n8 -1.265 
.441 1. 35 1.059 -1.~3 
· 903 2·351 ~:~9~ -1. 3 

2.102 ~.~23 ~:~fi 
-2.431 

4.551 • 10 -3.302 
7.0,2 l·982 -~.966 
~.532 · 971 10.468 - ·511 

.~59 8.543 15·m -~.3Ia 
~ . 13 9'1'0 20., - .0 

.683 10. 51 25·317 -6.~99 
~j;$ 11.30, 

3
O'ill -6.~~ 11. ~10 E5• -7. 

E9.958 11. 83 0.~2 -7.115 
5·039 11:771 44.9 1 -Z·Oll 50.220 'l1.~6 ~'Z80 - ·73 

~5.337 10'l 7 • 63 -6.305 
0.3Z1 A' 01 ~.629 -5.767 

65.3 1 .4~ .6~9 -a·173 
70·319 Z·3 6

G
.6 1 - .~30 

~5.249 .117 
7 :~~~ -3. ~7 0.131 4 . 909 ~.943 -3·0 7 

85.057 3.p9 -2 .2,9 
90.054 2. 91 8G·946 -1.,07 
95·055 1.526 9 .945 -. 70 

100.000 0 100.000 0 

L.E . radius: 2.184 
Slope of radius through L.E.: 0.201 
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TABLE V 

ORDINATES FOR THE 

NACA 66(215)-114 AIRFOIL SECTION 

[Stations and ordinates given in 
percent of ~irfoil chor~ 

Upper Surface Lower Surface 

Station Ordinate Station Ordinate 

0 0 0 0 
.456 1.060 . 5~ -1.010 
· 702 1. 2~~ ·79 -1. 204 

.1.197 1.5 1.,0, -1.480 
2 .h3Q 2 .172 2 . 561 -1. 986 

4'E,3 ' . 03~ 5 . 067 - 2 · 721 
7 . 50 ~ .71 7 . 5-70 - 3 . 22~ 
G·029 . ,06 lO.gzl -~.7 

1 .932 5·m 15 . 8 - · 568 

~ : ~~9 5 . ~ 20 . 061 - 5.168 
6 . 530 25. 02R - 5 . 6~4 

2? . 9gZ 6.9~7 ,0 . 0 -~ . 9 5 
, · 9 ~ 7 . 2 3 G5•033 - . 2~3 
'9 . 9~ 7.~7 0 . 022 - 6 ' CZ5 
4. 9 9 7 · , 45 . 011 - 6 . 7 

50 . 000 ~ :G~ 50. 000 - 6 ·411 
~5 . 011 54 . 989 - 6.210 

0 . 021 Z· O" ~~ . 979 - 5 ·G
61 

65 . 029 .49;; . 9Z1 -~ . 6~ 
70 . 0,S ~ . 710 t 95 - . ~3 
~5 . 03 .790 7 .962 - 3 . ~4 

0 . 037 3. 773 ~ . 963 -2 . 97~ 
85. 0& 2 .p2 •96l - 2.03 
90 . 0 1. ~8 ~ . 9~ - 1.130 
95 . 012 .6 1 . 9 8 -· 365 

100 . 000 0 100 . 000 a 

L. E. radius: 1.206 
Slope of radius through L. E.: 0 . <1+2 

TABLE VII 

ORDINATES FOR THE 

NACA. 66(215)- (1 .8)(15 . 5) , a = 0. 6 AIRFOIL SECTION 

[Stations and ordinates are given in oercent 
of airfoil win g reference linel 

Station Upper surface Lower surface 
ordinate crrdinute 

0 0 'a 6O -----
. 25 1. 21 - 0 . 2Z0 
· 50 1.717 -· 5 7 
. 75 1.941 -. 78~ 

1.25 2 · 301 -l.°G 2 · 50 2 .964 -1.6 2 
5 . 00 , .950 -2 .430 
7 · 50 . 722 - 3 . 036 

10 5'eBl -~.~76 15 6 . 22 - • 23 
20 7 . 21

A -5 ·102 
25 ~ . 81 -5 . 6~1 
30 .248 - b .O 8 

~3 8 . 541 - 6 . 393 
8 . b95 - 6 . 622 

1 ~ 5 8 ' Z22 - 6 . ~62 
50 B. 0;; -6 . 13 

26 8 . §21 -6 . 760 
7 . 52 -6.540 

65 Z· 102 -6 .1li.6 
70 . 05, =ZJfZ ~6 4 . 8;; 

3 . 5~ -3.989 
85 2 .1 -3 . ~b 
90 .7~1 -2 . 1 
95 -.4 5 -1. b50 

100 -1.310 -----

L. E. radius: 1 .40 
(center: 1.40, 0 . 560) 

7 

TABLE VI 

ORDINATES FOR THE 

MACA 66(215) - 116 , a = 0 .6 AIRFOIL SECTION 

[Stations a:nd ordinates given in 
percent of airfoil chord] 

Upper Surface Lower Surface 

Station Ordi nate Station Ordinate 

0 0 0 0 

:~~~ 1.214 . ~65 -1.150 
1 .~62 • 22 -1. t~O 1.170 1 . 2~ 1. )30 

-1. ~ 2 .~08 2 .49 2 · 592 -2 . 2 
4 . 97 ~ .4§B 5. 1O§ - ;; . 0 2 
7 . ~92 . 2 6 7 .60 -~ . 726 
~. 90 t·964 10.110 - . 281 

. 894 . 05 15 .106 - 5. 154 
g903 6 .~ 20'°Blr -~ .S2l 

.916 ~ . 5 25 · 0 - . 34 
2? .9r 

. 052 30 . 069 - 6 . 738 
3 · 9 § 8·t 01 ~5 . 051 -7 · 00,) 

EZ ·9 8 . ~ 0 . 032 - 7. 185 
. 989 8 · Z 45 . 011 - 7 . 260 

50 . 011 8. 94 ~ . 989 - 7.220 
25•037 8 . 502 . 963 -l· 058 

0 . 070 B. 1l3 64 · 930 - · 737 
65 . 096 Z·459 ·904 - 6 . 20;; 
70 . 099 

a :G~l 
6
4

•901 - , .419 
~5 . 091 7 .90l - . ~o§ 

0 . 074 . 21 ~ .92 - 3 · ~7 
B5 . 053 2 . 995 .947 - 2 . 451 
90 . 0;;0 l ' Z63 84 · 9~0 -1.)~11 
95 · 011 • 79 9 · 9 9 -. 514 

100 . 000 0 100 . 000 0 

TABLE VIII 

ORDINATES FOR AN AIRFOIL SECTION FORMED 
BY A STRAIGHl'-LINE FAIRING BEI'WEEN AN 

NACA 66 (215 )- 216 AIRFOIL SECTION AND 
AN NACA 66 , 2-215 AIRFOIL SECTION 

~tations and oreinates given in 
percent of airfoil chord] 

Upper Lower 
Station Surfaoe Surfaoe 

0 0 0 
. 500 1.3~ -1. 024-
· 750 1.55 -l.~ 

1.250 1. .921 - 1. 5 3 
2 · 500 2 .b02 - 2 . 11,. 
5 . 000 R·621 - 2 .89 
7 · 500 .438 -C·507 

10 . 000 6.126 - . 022 
1 5 . 000 .244 -4 . ~6 
20 . 000 7 . 112 - 5.4 1 
25 · 000 ~ . 785 -6.965 
30 . 000 8j~~ - . 33~ 
,5 . 000 - 6 . 5£ 

0 . 000 8 . 906 - 6 . ~ 2 
45 . 000 ~ . 018 - 6 . 27 
50 . 000 . ~93 - 6 ' Z85 
~5 . 000 B. 17 - 6 . 22 

0 . 000 8 .~3~ - 6 . 287 
65 . 000 Z. 1 -~ . 7~9 
70.000 ZJ~ - .9 2 
~5 . 000 -4'°et 0.000 .714 - 3 . 0 
85 . 000 3 .~ - 2 . oBl 
90 . 000 2 .1 -1. 126 
95 · 000 . 984 -. 336 

100.000 .032 -. 032 

L.E. radius : 1.637 
Slope of radius through 

L. E.: 0 . 086 
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TAllLE IX 

ORDINATES FOR THE 

NACA 66(215) - , 1, AIRFOIL SECTION 

l Stat10ns and ordlnates ~lven in 
percellt of a irfoil chol'd1 

Upper Surface Lower Sur fsce 

Sta t10n Ordinate Station Ordinate 

0 0 0 0 
· 379 1. 029 .621 -. 879 
.617 1.2Li ~ . 88, - 1.03~ 

1.102 1. ;7 1.398 -1.2~ 
2 , ~'2 2 . 204 2 . 668 - 1.6 6 
4 . 12 3 . ~2 5 . ::.88 - 2 . 194 
7 . ~05 , . 8 6 7 . 095 -2.6!ia Jf ' 05 · 530 10 . lS~ - 2 · 97 

. 812 t·56O 15·1 - 3 . 540 
1, . 829 . 360 20 . 171 - ' · 972 
2 . 1l52 6 . ~~~ 25 . 148 -4 · 30, 
;G .878 7 . \) 50 .122 - 4 .550 
- . 90~ ~ . 10 ,5 . 093 -4 . ~20 
0; .93 . 052 0 . 062 -LJ . 20 

1. 9b9 8 . 138 u5 · 031 - 4 . 854 
50 . 000 8 . 119 50 . 000 - 4 . 811 
~5 . 0'1 7 . 963 54 · 969 - 4 . 679 

0 . OS8 7 . b,9 t4 ·942 - 11 .427 
65 . 0 2 ~ . 09~ · 918 - 4 . 005 
70.098 . 30 ~,J02 - 3' tS2 
Z5 . 106 ~ . 375 

31; .8W6 
- 2 . 9. 

0 . 104 1. 326 - 1. 950 
85 . 091 , . 214 ·909 - 1.194 
90 . 068 2 . 06~ 8(. . 932 - · 512 
95 . 034 .95 91 . 9b6 - . OlD 

100 . 000 0 100. 000 0 

L. E. r ad ius : 1.040 
Slope of r ad i us thr ough L. E. : 0.126 

TABLE XI 

ORpINATES FOR AN AIRFO IL SECTION FORMED 
BY A STRAIGHT- LINE FAIRING BEl'VlEEN A MODIFIED 

NACA 66(215 )- 214 AIRFOIL SEC TION AND A 
I40DIFIED NACA 65 (112 )- 213 AIRFOIL SECTION 

[Stations and ordina te " given in 
percent of airfoil Chord) 

Upper Surface Lowe r Surface 

Station Ordinate Station Or dina t e 

0 0 0 0 
. 171 . ~3~ . 171 - .629 
. 258 • 5 : t~~ -. 82 5 
.429 1. 05 - 1. 042 

: t§~ 1. 154 . 863 - 1.146 
1.~OO 1.0~ - 1.2~0 

. 863 1. 38 1. 3 -1.E 8 1.163 1. 38 1.36~ - 1. 13 
1.979 2 . 08, 1. 55 - 1. 500 
2 .~6 2 .267 lol2l -1.~58 
E·

d 2 . 704 2 . 17 - 1. 71 
• 92 3 . 2~ J.l42 - 2.525 

7 . ,92 E·9, 7. 629 - 3 . 067 
~ . 871 .5p 10. 121 -, . 504 

. 87~ t·5 ~ 15 .1" - . 2~ 
~. 89· · ,5 20 . 11, - 4 . 73 

·9°8 6 ' 450 25 · 117 - 5 · 133 
30. 0tO 

7 · " 30 . 0~9 -5 ·t25 34 .8 , 7 .7RO 3a·0 ~ - 5 · 33 
a§ : 96~ ~ . 9 2 Ef1. .28 - 5 . 76, 

. 021 . 9116 - 5 . 746 44 ' ~' 7 · 967 49 ' 415 -5'1 6 t .367 7 . 76, t5 . 5 - 5 . 4 6 
O . O~ l · ~7 5 0 . 025 -G·246 

65 · 0 • 1, 64 . ~25 - . 746 
70 · 09 6 . 021 t~b -4 . 0~0 
~5 . 092 G·083 7 . , - 3 . 2 , 

0 . 079 . 08, ~4 · 9 1 ' - 2 .471 
90 •2

4
2 2 . 02~ · 900. - 1. 742 

94 . 7 6 1.13 84 · ~92 - 1. 042 
100 . 000 . Db7 9 • 50 -.~o 

100 . 000 -. 7 

NACA RM No. IBw8 
ThBLE X 

ORDINATES FOP. AN AIRFOIL SECTION FORiolED 
BY A STRAIliRT- LINE FAIRING BEl'WEEIi AN 

NACA 65 (215 )-114 AIRFO IL SEC~ION AND 
AN NACA 651- 212, a = 0. 6 AIRFOIL SECT ION 

[St a t1on s and ordinates given in 
percent of a irfoil Chord] 

Upper SUl'face u,Vler Surface 

Station Or di nate Sta tioll Ordinate 

a .450 0 0 .450 
· 533 1 : 571 .404 -.404 
· 796 1.779 · 592 - .~67 1. 358 2 .129 1. 017 -. 50 

2 . ~92 2 . 767 1.942 - 1.321 

a : 9~a E :~~~ 3 . ]00 
-1.r9 

5 .488 - 2 . ,3 
11.~88 t~8~ 7.304 - 2 . 71 
17· 67 11 . 067 -E·617 
2~ .41, 6.700 ~ . 86l - . 225 
2 .78, 7 . 104 1 . 89 ~4 . 7~2 
'~ ' Z92 i :'~ 2~ . 313 - .5 .1 8 
, . 00 2 . 28, - 5 .~67 
4~ : ~~~ 7 . 34 R, ·983 - 5 . 50 

~ . 117 0 . 271 -5 . ~b~ 5' ·73, · 700 46.700 - 5 . 8 
56 . (,8, 6 · ,58 52 .454 - 5 . 621 
g9 .425 5 . 9~g t7 .7OO -G·225 2 . 26, 5 · 5 2.77t - . 746 
65.gz9 G·O 7 60 . 29 -4 · 142 70 . , . 213 74 .(29 - , ·442 
~5 . ~6 , .28, 77 . '25 - 3 . 0p 0.038 2 . ,,~ 31; .9t6 - 2 · 7 7 85 . 02a 1.G5 · 9 3 - 2 . 171 
90 . 00 • ·21 84.967 - 1.629 
94 . 9.§6 -.4§E 9 . 90~ -1.200 
99 . 9 8 - 1.0 99 · 98 - 1.054 

L. E. radius : 1.193 
Sl ope o£ radius t hrough L. E. : 0 .42, 

TABLE XII 

ORDINATES FOR AN AIRFOIL SECTION FPRiolED BY 
A STRAIGBT- LINE FAIRING BEl'WEEN AN 

MACA 63 (420 )- 321 AIRFOIL SECTI ON AND 
AN NACA 65 (318 )-415 AIRFOIL SECTI ON 

[Stations and ordinates given in 
percen t o£ wing chord] 

Upper Lower 
St a tion Sur£ace Surface 

0 --- - - 0 
· 5 2 . 267 -1. 258 
·75 2 . 629 - 1.658 

1 . 25 , . 200 - 2 .167 
2 · 50 . 242 t~5 5 . 00 5 ·950 - . 2 3 
7 · 50 b . ~OO - 5 .167 

10 7. 96 -~ . 875 
15 9'E96 - . 950 
20 10 .~6 -~ .721 
25 11. 6 - . 233 
,0 11.6 7 - 8 .462 

,3 11 . 817 - 8 .442 
11 . 68~ -8 .1~6 

45 11.~5 -7 ·7 , 
50 10. 12 -~ . 225 

n 10.133 - . ~62 
A·3OO -a' 04 65 . ,00 - . 962 

70 Z·217 -4 . 050 

~6 . 054 - 3 . 092 
4 . 812 

8, . 1~ ~ :G~ - 1 · 559 
85.§ -1.179 
89 . 8 2 · , 70 - · 517 
95 . 50 1 . 001 - . 041 

100 a - . 017 

L. E. r adius : , . 152 
Sl ope of r ao.ius thr ough 

L.E . : 0 · 555 
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TABLE XIII 

""ORDINATES FOR AN AlRFOIL SECTION FORMED BY 
A STRAIGHT-LINE FAlllING BEl'VlEEN AN 

NACA 63<420}-321 AlRFOIL SECTION AND 
"AN NACA 65 <318 l-415 AlRFOIL SECTION 

[Stations and ordinates given in 
percent of airfoil chord] 

Station Ullper surface Lower surface 
ordinate ordinate 

0 0 0 
.155 1.24 -· 527 
· 50 1.8, -1.08 

1 2 . ~6 -1.57 
2·5 - 9 -2 .~2 
5 G: t -E' 8 7.5 l :~7 - .20 

10 -4.81 
12 ·5 ~ . 6 ' -5.2, 
15 .29 -5·7 
20 9.27 -6.§9 
25 9 .~ -6. 1 
30 10. -7 · 07 

E3 10. 7 -7-14 
10.64 -~ . 05 

45 10.42 - ·71 
50 10 . 00 -6 .26 

t6 ~ :~~ -a· 66 
- ·97 

65 l ·81 -4 .23 
70 .81 -3 ·40 

A6 ~ . 71 -2.54 
. 54 -1.71 

85 3. 33 -.9~ 
90 2.12 -.2 
95 .98 .15 

100 0 0 

L . E . radius: 2.20 
Slope of r adius through L. E.: 0.162 

TABLE XV 

ORDINATES FOR 

AIRFOIL SECTION A 

~tation8 and ordinates given in 
percent of airfoil chord) 

Upper Lower 
Station Surface Surface 

0 0 0 
1. 25 1.84 -1.~ 
2·5 2 .6~ -1. 1 
5.0 R·6 -2·tl 7·5 . 38 ~3· 

10 5·00 -R·49 
15 t·98 - .12 
20 .64 -4 .~ 
25 7·17 - 5· 
30 7.63 - 5·46 

43 7.87 -5.50 
7·93 -5'a2 

45 7·90 -5· 5 
tg Z·69 -a '~O .75 - • 7 
~g 5·20 -3.1~ 

3. 38 -1.6 
85 2. 28 -1.1, 
90 1.33 -.66 
95 · 56 -.24 
99 .8 .11 - . 11 

100 0 0 

TABLE XIV 

ORDINATES FOR AN AIRFOIL SEX:TION FORMED 
BY A STRAIGHT- LINE FAIRING BETWEEN AN 

NACA 63<420 l-422 AIRFOIL SECTION AND AN 
NACA 63<420l-517 AIRFOIL SECTION 

[Stations and ordinates g1ven in 
percent of airfoil chord] 

Upper Lower 
Station Surface Surface 

0 ~Jll ----
. ~125 -1.1~ 
• 25 2.39 -1.7 

1. 25 e:~g -2. 56 
2· 5 -~ . 5t 5 g.92 - .7 

10 .26 - .40 
20 ILIA -8.26 

Rg 12 .4 -8.94 
12.48 -8.~ 

tg 11.56 -7. 0 
9.~8 -5. 1 

~g 7. 2 -3.99 
5.25 -2.07 

90 2. 50 -.42 
95 1.21 .0, 

100 0 -.06 

T.AELE XVI 

ORDINATES FOR 

AIRFOIL SECTION B 

@tat1ons and ordinates given in 
percent of ai r foil chord] 

Station 

o 
·50 
.75 

1.25 
2.50 
1.00 
7·50 

10 
15 
20 
25 
30 

G6 
45 
50 
g6 
65 
70 

~6 
85 
90 
95 

100 

Upper 
ordinate 

0·395 
1.579 
1.879 
2.367 
3.233 
4.450 
5·342 
6.079 
7.217 
8.038 
8.571 
8.871 
8.979 
9·000 
8.921 
8.633 
8.125 
7.421 
6·575 
5·642 
4.700 
3.758 
2.821 
1.879 

.942 
o 

L.E. radius: 1.975 

Lower 
ordinate 

o 
-1.108 
-1.350 
-1'.754 
-2.479 
-,3.400 
-4.008 
-4 .504 
-5.242 
-5.729 
-6.025 
-6.125 
-6.1~ 
-6.03,3 
-5·925 
-5.b~ 

:a:A17 
-4.233 
-3.633 
-3. 029 
-2.425 
-1.817 
-1.21,3 
-.6~ 
o 

Slope of r adius through L.E.: 
0.1020 

T .E. r adius: 0.058 a t 
99 .626 percent c~ord 

9 
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TABLE XVII 

ORDH1ATES F OR 

AIRF OIL SECTIO N C 

[Stations and ordinates given in 
percen t of airfoil chord] 

Upper Surface Lower Sur face 

Station Ordinate Station 

0 0 0 
· 500 1.625 · 500 
·750 2 . 000 . 750 

1. 250 2 · 333 1. 250 
2 · 500 4.167 2 · 500 
5 ·000 .~17 5. 000 
7·500 t·333 7 . 500 

10 .125 10 
15 ~.~17 15 
20 · 375 20 
25 9 · 000 25 
30 9 . 500 30 

43 9 . 91~ 43 9 · 95 
45 10.000 45 
50 9.6~ 50 

t3 ~ . 2 63 . ~83 
65 7. ~3 65 
70 7·1 7 70 

~3 G·917 ~3 · 917 
85 3 . 7~~ 85 
90 2 · 5 3 90 
95 1. 58

A 
95 

100 .18 100 

L.E. radius : 1.625 
T.E. thickness: 0 . 376 

TABLE XIX 

ORDINATES FOR 

AIRFOIL SECTION E 

Ordinate 

0 
-1. 125 
-1.2~2 
- 1.5 ~ 
- 2 .16 
-3 . ~2 :R.6 7 .167 
-4 .917 
-6·b25 
- . 000 
-6.3

A
3 

-6' t 3 
- 6 . 25 
- 6 · 583 
- 6.542 
- 6.375 
'-6 . 333 

-G'3r - . 5 2 
-3· 5 3 
-2 . ~2 
-1. 5 3 
-·750 
-.208 
- .188 

[Sta tions and ordinates &iven in 
percent of airfoil chord] 

Upper surface Lower Surface 

Stati on Or dinate Sta tion Ordinate 

0 0 0 0 
· 500 1.500 · 500 -1. ~2 
·750 2 .125 .750 -1. 2~0 

1.250 2 . 66~ 1.250 - 1. 5 3 
2 · 500 3 ·70 2 · 500 - 2 . ~0 
5 .000 t·08

A 5 · 000 - 3. 2 
7·500 . 20 7 ·500 -4.750 

10 ~ . ~2 10 - . 292 
15 . 500 15 - 5. 208 
20 9 . 542 20 - 5. 792 
25 10 . 37a 25 -6: 33

A ~O 10 ·95 30 -6·70 

G6 11.333 G6 -7· 000 
11. 500 -7.125 

45 11. ~5 45 - 7·125 
50 11. 3 50 -l'C42 n 10·tOO n - ·750 

~ . 67 - 6 . 208 
65 .792 65 -a·375 
70 z·7aO 70 - 'GOO 

~6 · 5 3 ~6 -3· 17 

G :~~ - 2 . 375 
85 85 -1.375 
90 2 . 6 7 90 -· 500 
95 1.2r 95 -.3aA 100 .1 8 100 -.1 

L .E. radius : 1.8~~ T.E . radius: 0.1 

NAeA RM No. L8:w8 

TABLE XVIII 

ORDI NATES FOR 

AIRFOIL SECT I ON D 

~ta tion s and ordina tee given in 
percent of airfoil chord] 

Upper Surface Lower e urface 

Station Ordinate Station 

0 0 0 
. 500 1.667 · 500 
.750 2 .000 ·750 

l .250 2 .417 1.250 
~ . 500 GJZ~ 2 · 500 
5 · 000 5·000 
7.500 2 : ~ao 7·500 

10 10 
15 7.95~ 15 
20 9·000 20 
25 9 . 792 25 
30 10. 3t3 30 

f~ 
10.6 7 43 10 ·750 
10·750 45 

50 10·
A
75 50 

23 9 · 75 n ~ .125 
95 . 2g0 65 
70 Z·l 7 70 

~6 ~3 4:~~~ 
85 4.0 3 85 
90 2 . 583 90 
95 1. 500 95 

100 .063 100 

~.E. radiull : 2.167 
.E. radiU.9 : Q. 126 

TABLE XX 

ORDINATES FOR 

AIRF OIL S ECTION F 

Ordinate 

0 
-1.167 
- 1.375 
- 1.750 
- 2.458 
:R.375 

.125 
-4.667 
-6.750 
- ·SOO 
-7·000 
-7.417 
-7.58~ 
- 7·70 
-7.pO 
- 7. 25 

-~' M3 -. 5 
- 6.1 7 

-G·083 
- .~2 
- 2.958 
- 2.125 

- . 83a -. 20 
-. 063 

[Stations and ordinates given in percent 
of airfoil reference line) 

-
Uppe r Surface Lower Surface 

Station Ordinate Station Ordinate 
0 2 .~2 0 2.8~2 .25 , . 6 . 25 2.0 8 

· 50 G·908 · 50 1.702 1.00 . 227 1.00 1. 26~ 1.75 tt 'a55 1.75 . 80 
2 · 50 .11 2 · 50 .436 5 · 00 S .45~ 5.00 -· 539 7 · 50 2.92 7 · S0 -1. 300 10 

' A
08 10 -1. 949 IS 6. ~ IS - 3.C1il 20 7.28 20 :R:Ul 25 tJ~ 25 

30 30 - S·206 
G3 7'Z16 G3 -5. 6~ 

7 . 10 - 5 . a~ 45 l·a37 45 -5.8 50 • 53 50 -5.7g7 g6 6 . 205 n -5.4 3 

t~t* -a·Q97 65 65 - 'Ut 70 3 . 861 70 -4 . 
~5 3 .~ ~g - 3 . 6511 
8~ 2. 

-3 .127 1.~34 85 - 2 . 6 2 90 • 23 90 - 2 . 166 
95 .-.l~ 95 -1.6~ 100 -1.0 100 -1. 0 
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TABLE XXI 

ORDINATES FOR 

AIRFOIL SECTION G 

~tat1ons and ordinates given in 
percent of airfol1 chord] 

Upper Surface Lower Surface 

Station 

O.O~ .21 
.693 

1.°61 2·5 
6.,08 

10. 24 
15·370 
21.014 
24.0~7 
30.~ ~ 43• 2 
0·792 

44.214 
51.352 
~.9g6 Z ·5 7 
5.7tO 

6t ·2 4 7 .06 
A9•2'A 
5·299 

90 .~b3 
94 . 90 

100.000 

Ordinate Station 

-2.614 0.063 
-1.~81 .282 
-. 7~ ·701 
-· 51 1.581 
.~54 5 .i4~ 2. 07 7·05 ,. 72 10,~05 

2 :E~ 15. 51 
21 .6~~ 

~.015 24.8 
.890 31.697 
. 212 a5•227 

8. 561 2 .~14 
8.5 0 47 . ~ 
8.249 51.36~ 
7.94{, t~l l·55~ o. 66 

·57 4.578 
6.012 72.175 
4.801 ~.817 
4.180 ;Fl 
2.~51 85. 1a 
1. ao 90·93 

.9 0 95 ·135 
0 100.000 

TABLE XXIII 

ORDINATES FOR 

AI RFOIL SECTION I 

Ordinate 

-2.9~ 
-3.31) 

-a·74O 
- .219 
-5.~8b 

:ht6 
-7.~ 
:~:092 
-8.433 
-8.~1 
-8. 6 
-8.148 
-1·72 3 
- .781 
-6.088 
~.403 

.151 
-,.611 
-2,685 
-2.280 
-1.548 
-·912 
0 

[Sta t ions and ordinates gl ven in 
percent of airfoil Chord] 

Upper Surface Lower Surface 

Station Ordinate Station Ordinate 

0 -0.650 0 -0.650 
.62, .537 1.078 -2.094 

loaf 0 1.°fi5 2.di.l -2.531 
2. 0 1.5 7 g't05 -2·959 
5.405 2·505 • 72 -a·773 
7.282 2·m 8 .7~6 - .153 
~.403 11.02 -4. 510 

.322 R: 296 16·a55 - 5·141 
20.037 5. 032 22.~ -5.~ 
26.403 5.618 29 · -~.9 
2t·~82 g.844 32.~ - .090 
Gt. 28 .145 R9. 6 -6.154 

.108 6.215 7·309 -5.992 
51.438 5.9~ ~.771 -5-52~ g5.. 096 a·7 5 ·505 -G· l 2.436 .9~ 65.9~5 - ,.292 
62.738 3·9 73.1~ -3·370 
~ .735 3.0~ ~9.9 -2.508 
0'g§1 2'$9 ~.10' -2.111 

86. 0 1. 06 8 .756 -1.§99 
91.24~ 1.12 9g .42~ -. 17 
9a·34 .598 9 .94 -.381 
9 .~O .226 98•2fi7 -.222 
99.7 6 .028 99.1 9 -.1~ 

100.000 0 100.0~lO -.0 

TABLE XXII 

ORDINATES FOR 

AIRFOIL SECTION H 

fStatlons and ordinates give~ in 
- percent of airfoil chordl 

U,per SurfaQe Lower Surface 

Statlon 

0 
.25 
·50 

1.00 
1.75 
2·50 
5.00 
7.50 

10 
15 
20 
25 
30 
,6 
4-9 
50 
g6 
65 
70 

A6 
e5 
90 
95 

100 

Ordinate Station 

0 0 
.892 .25 
1.2~ ·50 
1.6 1.00 
2.14 1.75 
2.~09 2·50 
,. 1 5.00 

.116 7.50 
4.694 10 
6:~t3 15 

6.9'~ 20 
25 

7.~ 30 
7· ,6 
7'H' 7· 99 45 
l' 95 50 

6:25~ g6 

a- 526 65 
.751 70 

3·972 
A6 3.19$ 

2.~ 85 
1. 0 90 

• 2 95 
0 100 

TABLE lOC.r.v 

ORDI NATES FOR 

AIRFOIL SECTION J 

Ordinate 

0 
-.892 
-1.2~ -1.6 
-2.14 
-2'609 :a. 21 .116 
-4.694 
-6·6~3 
- .3 ~ -6. 9g -7·gtl -7· 
-7'F' 
-7· 99 
-Z·§95 
- • 9~ -6.25 :a.526 

·751 
.. 3·972 
-3.19$ 
_2.~ -1. 0 
-.8 2 
0 

[Stations and ordinate. given in 
percent of airfoil chor~ 

Upper Surface Lower Surface 

Station Ordinate Station Ordinate 

0 0 0 0 
.561 1.c:X;4 .561 -1.c:X;4 

1.,01 1.529 1.,01 -1·529 
2.~9 2.{l16 2.~9 -2.01b 
5.295 2'lEn 5.2l5 -2'l87 
7.1b3 3. 60 7·1 t -3. 60 
9.~b ,.918 9.~ -,.918 

11. 25 
5:iag 

11. 25 - 'iag 16.952 16.952 -5· 
12.900 t:~~ 19·900 -t·49a 
2 .269 2b.269 - .064 
4,.13 6·t51 43•13 -6·t51 

6. 22 -6. 22 4~:g~ 6.525 4~:2(i -6.525 
51.37~ 6.353 51.37~ ·6..353 
g8.~ a:~5t g8'6i :Z:ill 6. 2 6. 2 
73.196 3.8~ 73.196 -3. 
~9.9i4 2.922 ~9.9i4 -2.922 
5·960 2.054 5.960 -2.054 

91.134 1'203 91.134 -::203 
9A·26t :2ll 9~.2~ •• 2lZ 9 .19 9 .19 
99.778 .034 99.778 -.034 

100.000 .001 100.000 -.001 

11 
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TABLE XXV 

ORDINATES FOR 

AIRFOIL SECTION K 

[Stat ions and ordinates give-\, in 
percen t of airfo i l chordJ 

Upper Surface Lower Surface 

Station Ordi nate Station Orainate 

0 0 0 0 
· 5 1.91 ·5 - ----
·75 2.19 · 75 

.96 3 1.25 2.62 1. 25 
2 . 50 , .46 2· 50 1.200 
5.00 '(~ 5· 00 1.~7 5 
7· 50 5 . ~ 7· 50 1. 00 

10 b. 0 10 1. 670 
15 7· 99 15 1.736 
20 9. 01 20 1.761 
25 9· 73 25 1.7~8 

10.16 30 1.7 7 30 
10. 32 G~ 

1. 792 
,~ 10 .20 1.797 
45 9· 73 45 1.799 
50 ~ . 10 50 1 .7~9 

. 36 t~ 
1.7 2 

t~ l:~5 1.l33 
65 1. 10 65 1. 383 70 a·7O 70 

~~ . ~5 ~~ 
1.150 

3. 0 . ~25 
85 2 .8) 85 : 4~~ 90 1.90 90 
95 · 95 95 .230 

100 0 100 0 

L. E. r ad i us is 0. 015c on a line 220 

from tUt;: chord . 

TABLE XXVII 

ORDINATES FOR 

AI RFOIL SECTION r. 

[Stations and ordinates given in 
percent of airfoil chord] 

Uppe r Surface Lower Surface 

Stat i on Ordin ate Station Ordi nate 

0 0 0 0 
· 584 1.536 '416 - 1. 356 

1. 040 
~ :~A 

1. 60 -1. 69A 1. 640 2. 110 - 1.99 

~ :re 2. 2 2 .756 - 2.252 
G .523 4 . 019 -2. 693 

.7~3 .100 ~ .267 -3. 0bo 
5· 9 7 4 . 5* . 513 - 3. 361 
7 .270 4 . 9 7·730 -, . 6~ 9. 807 5.b6 10.193 - . 06 
12 .~ b . 25~ 12 . 672 -4 .43~ 14. 6 . 7~ 15 . 1~6 -4 .7Z 
17 ·A51 7. 1 8 17. 6 9 - 5. 0 8 
~ . 55 ~ . 573 20 . 145 - 5· 323 

· 903 .199 25 . 097 - g.739 
2,.941 8. 600 30. 05, - .0fiO , .6t6 8 . 800 35 . 00 -6.1 0 

O. 3 8 . 7~ 4.4 .957 -6 .2~ 
45 ·096 8. 5 . ~O~ - 6. 0 
50.102 8 .214 4, . 9 - 5·m 
~5. 102 Z·664 5 . 898 :a:9~9 0.12

A -989 ~ . 877 65 .12 6.193 .872 -4'A 3 
70 .171 ~ . 252 64. 829 - 3. 02 
~5 . 138 . 237 7 .862 - 3·127 
0.107 3.22E Al! . 843 -2. 56E 

85.057 2. 27 .9 3 -1. 93 
90•027 l.tOO 8, .973 -1.320 
95 . 007 • 70 9 . 993 - .690 

100 .000 0 100 . 000 0 

L.E. r adius : 1.561 
Slope of radi us through L. E. : 
T. E. radi us : 0. 0625 

0.115 

MeA RM No. L'3ID8 

TABLE XXVI 

ORDINATES FOR 

AIRFOIL SEGTION L 

[Stations and ordinates given in 
percent of airfoil chord] 

Upper Surface Lower Surface 

StatUm Ordinate Station Ordinate 

0 1.6, 0 0 
· 5 · 5 - .86 
·75 t~§ ·75 -1.11 

1. 25 ~ .4 1.25 -1.46 
2 · 50 .71 2·50 -1.29 
5. 00 . 58 ~ .OO -2. 7 
7· 50 8 .00 7.50 - 3.23 

10 9 .18 10 -, .69 
15 10 . 94 15 - .• 42 
20 12.1Z 20 -ll 'f 25 13 . 0 25 - 5. 1 
30 1?64 30 -~ . ~ 

G6 i4.97 ?,J -5.8 
. 02 ,+0 - 5. 98 

45 13.76 45 - 5 . ~8 
50 13.20 50 - 5· 3 

16 12:40 n - 5· 50 
11.37 -a·02 

65 10.10 65 :3 :~ 70 8 .~ 70 

~6 7 · f ~6 - 3.14 a·79 - 2· 5 
85 ·35 85 -1.91 
90 2.,0 90 -1.28 
95 1. 5 95 - .63 

100 0 100 0 

L. E. radi us is 0. 0256c on a line 
180 -40 1 from the chord . 

TABLE XXVIII 

ORDINATES FOR 

AIRFOIL SECTION N 

lSt"];lons and ordinates given in per cent 
of airfoil wing reference line] 

Stations Upper surface Lower surface 
ordi na te ordi na te 

0 0· 557 -----
. 25 1. 5~ - 0·307 
· 50 2. 01 -· 710 
·75 2 ·

A
61 -L 051 

1.25 2. 90 - 1.~29 
2 · 5 3. 850 -2. 20 
5·0 5.124 -,.548 
7· 5 5.967 - .276 

10 b'R52 -~ '743 15 ~ :1~1 - .490 
20 - . Obt 2, 8. 562 -6 . 37 
30 8 .740 -6.550 

G6 8.795 -6 'Z~9 
8' Z9O - t, . 9 

45 8. 78 -6· 707 
50 8 .341f - 6. 532 
Z6 Z·77 0 -6.11>6 

- 5· 634 
65 G:~~~ -a' 011 70 - . ~1 
~6 3.627 - 3. 0 

2 .417 -2 .956 
85 l:ill - 2. 310 
90 -1.763 
95 -. 747 -1.407 

100 ----- -1.310 

, L .R. radius: 1. 248 
(center : 1.248 , 0. 557) 

I 
~ 
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TABLE XXIX 

ORDINATES FOR 

AIRFOIL SECTION 0 

[Stati ons and ordina tes given in 
percent of airfoil chordJ 

St a tion Upper Lower 
surface s urface 

0 0 0 
· 5 · 975 -.808 
·75 1.192 -1.094 

1.25 1. 55l -1.283 
2· 50 2.15 -1. '(~2 
5 3· 025 -2.4 7 
7·5 E·679 -2.962 

10 .212 - 3·337 
15 5· 021 -R·925 
20 ~ . 62~ - . 346 
25 .10 -4 .629 
30 6 . ~67 -4 .~6 

E6 
6' l 12 -4.9 3 
6. 54 -5.062 

45 6 . ~17 - 5· 079 
50 6. 83 -~ . 021 

~~ t~g~ - ' .875 
-4 ·633 

65 6. 037 -4 .2S1 
70 , .492 -3 .7~ 
~6 . 796 -3.0 

3·971 -2 .~ 
85 3· 029 -1. 6 
90 2.025 -1. 1~0 
95 .992 -. 5 2 

100 0 0 

L.E. r ad i us : 0.800 
L.E. radius 0. 054 above 

chord line 

TABLE XXXI 

ORDINATES FOR 

AIRFOIL SECTION Q 

[Stat i ons and ordi nates given in 
percent of ai rfoil chord] 

Upper Surface Lower Surface 

Station Ordinate Station Ordinate 

0.50 1.600 .0 ·50 -1. 220 
.75 l.l54 ·75 -1. 510 

1.25 2. 95 1.25 -1. fi70 
2. 50 E·46O 2.50 -2. 10 
5· 00 ·770 5· 00 -, . 9~5 7· 50 5·740 7.50 - ·7 5 

10 1> . 520 10 -2.390 
15 l 'I2

5 15 - .325 
20 • 10 20 -6.[,80 
25 9.242 25 -7. ~30 
30 9.6l2 50 -7 . ~10 

E6 
9·9 5 

G6 
-7. 85 

10 . 070 -7. ~25 
45 10.010 45 -7. 30 
50 9·805 50 -7. 600 

n ~ .445 ~6 -l ·245 ·910 - .750 
65 0.230 65 -6.130 
70 I'G95 70 t3~5 
A6 • 20 A6 - ' g 0 4.325 - 3. 85 
85 . ~5 85 -2.742 
90 2.8 0 90 -1. ~70 
95 1.500 95 -. 75 

100 0 100 0 

L. E. r adius: 2. 250 
Slope of rad ius through L.E.: 0. 07807 

TABLE XXX 

ORDIIIATES FOR 

AIRFOIL SECTION P 

~tations and ordina t es given in 
percen t of a irfoil chord} 

Upper Surface Lower Surface 

St a tion Or di na t e Station 

0· 50 1.t08 0· 50 
·75 1. 67 ·75 

1.25 2 .~ 1. 25 
2·50 2·9 ~ 2.50 
5· 00 4 .120 5. 00 
7· 50 5.019 7· 50 

10 5. 771 10 
15 6' fi3 0 15 
20 ~ . 18 20 
25 . 1~6l 25 
30 8 .~ 30 

'6 
9 · 7 

E6 9·399 
45 9 . 3~9 45 
50 ~ . 2 2 50 

l6 . ~2 

H 8. 9 
65 lj~~ 70 70 
~6 4.879 

l6 . pl 
85 3. 38 85 
90 2 .~6 90 
95 1. 5 95 100 . 039 100 

L.E . radius : 1. 11~3 
Slope of radius thr ough L.E.: 

TABLE XXXII 

ORDINATES FOR 

AI RFOIL SECTION R 

Or din a te 

- o . ~~ -. 8 
-1.172 
-1. 64 
-2.231 
_2.609 
_ 2 . 86~ 
-3.23 
- 3 . ~59 
-3. 06 
- 3.654 
- 3. 66t 
-3.6 
- 3.50g - 3. 34 
- 3. i40 
-2.896 
-2.65g -2· 39 
_2.101 
-1.76.5 
-1.402 
_1. 002 
-. 563 
-. 039 

0.21297 

[Stations and ordinates given in 
percen t of airfoil chord] 

Upper Surface Lower Surface 

Station Ordinate Station Ordinate 

0· 50 1.7~ 0.50 -1.119 
·75 2.0 · 75 -1 .~12 

1.25 2. 609 1.25 -1. 85 
2·50 E·5g5 2.50 -2.700 
5· 00 ·9 7 5· 00 -, .768 
7· 50 g . ~9 3 7·50 - . 520 

10 • 13 10 -5·103 
15 8. 089 15 -t ·9l2 
20 9.023 20 - . 5 9. 
25 9.707 25 -6.981> 
30 10.183 30 -7 .248 

E6 
10 .~82 

E6 
-7· 379. 

10. 09 -7 . 3~b 
45 10.569 45 -7.2 1 
50 10 .365 50 -l·052 

t6 9'i;41 t6 - .698 
~ . , 7 -6.220 

65 (S~~ 65 -a·625 
70 70 - ·920 

A6 .869 A6 -4 .129 

4:P, -3·281> 
85 85 -2 .4~ 
90 3 . ~1 90 -1. 5 
95 1.6 3 95 -. 677 

100 . 017 1 100 -. 017 

L.E. radius: 0.948 
Slope of radius through L. E.: 0. 25484 
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TABLE XXXIII 

ORDINATES FOR 

AIRFOIL SECTION S 

[stati.ons and ordinates given in 
percent or alrrol1 chord] 

Upper Surrace !J:lwer Surrace 

Stat10n Ordinate Stati()n Ordinate 

0.50 1.~42 0· 50 -0·928 
· 75 1. 5~ ·75 -1.171 

1.25 2·,9 1.25 -1. 5~5 2· 50 , . 354 2· 50 -2.2 7 
5·00 ·713 5. 00 -3.170 
7· 50 t·772 7·50 t80~ 10 . ~76 10 - .31 

15 A' 50 15 -'5 . 05~ 20 . 834 20 - 5· 57 
25 9.630 25 -t·9t 30 10. 239 30 - .2 7 
,~ 10.6I9 ,~ -6·t82 

10 .9 0 - 6 . 23 
45 11.159 45 -6 ' A 3 
50 11.223 50 - 6. 01 
g~ 11.1§l t6 - 6.765 

10.8 - 6 . 5~ 
65 10.3~0 65 - 6.1 
70 

~ :~9~ 70 -~ .6~ 
A6 A6 - .83 

7·13 - 3.822 
85 5.5~ 85 - 2 .6~ 90 3.75 90 - l 't 95 1.906 95 -. 5 

100 0 100 0 

L.E. radius: 1. 620 
Slope of radius through L.E.I 0.1689 

TABLE XXXIV 

ORDINATES FOR 

AIRFOIL SECTION T 

[Stations and ordinates given in 
percent of airfoil chord] 

Upper Surface !J:lwer Surface 

Station Ordinate Station Ordinate 

0 0 0 0 
· 50 2.018 · 50 - 1.380 
. 75 2 . 38~ ·75 -1.724 

1.25 2.96 1.25 -2 .237 
2·50 4 . 02~ 2.50 -4.111 
5· 00 t :~~7 5. 00 - .2dj. 

16. 50 7·50 -4'432 
~ . 72 10 :~ : 2Z~ 15 • 70 15 

20 9 .92t 20 - 6.836 
25 10 ·70 25 -7. 210 
30 11.212 30 -7 . 41~ 

46 11.472 46 -7 .49 
11 · 507 -7.490 

45 1l.~0 45 -7.3~~ 
50 10'4 + 50 -Z'O 
g~ 10. 5 g6 - .673 

§ :~5~ -6.135 
65 65 :4. 501 
70 Z"B~ 70 .7~ 
~6 ·759 A6 -4 .0 

a·515 - 3.190 
85 .190 85 -2·355 
90 2.808 90 -1. 5~ 
95 1.408 95 -·7 

100 0 100 0 

L.E. radius : 3·055 

NAGA RM No. L8L08 
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Ai:rfoil ure 

NACA 65(216)-(3·4)15 1 

NACA 65,3- 316 (approx.), a • 0 .8 2 

NACA 65,3-418 3 

NACA 65(18) -419 4 

NACA 66(215 )- ll4 5 

NACA 66(215 )-ll6, a ·0 .6 6 

NACA 66(215 )-(1.8)(15 ·5), a • 0.6 1 

Int ermediate section betveen 
NACA 66(215) -216 root and 8 
NACA · 66,2-215 tlp 

NACA 66( 215) - 313 9 

Intenned.1ate section betveen 
NACA 65(215)-ll4 root and 
NACA 65C212, a • 0 .6 tlp 

10 

Intennediate section betveen 
NACA 66(215 )-214 (lIW>d.) root o.od II 
NACA 65(ll2) -213 (lIW>d.) tlp 

Int eI"m8d1ato section bet veen 
NACA 63( 420')-321 rOot end 12 
NACA 65(18)-415 tlp 

IntormecUate section betweon 
NACA 6~(420)-321 root and 13 
NACA 65(318) -415 tlp 

rnterm&d1ate section betYeen 
NACA 63(420 )-422 root aod 14 
NACA 63( 420 )-511 tlp 

A 15 

B 16 

C 11 

-

TABLE XXXV. - AERJImIAMlC ClIAllACTERISTICS OF MISCELLAllEOUS AIRFOILS 

~ data given are fot' the smooth a1rfo!1 and fot' taro deflection and eee.l.ed 
gaps of flaps or control surfaces pre8en~ 

Ordlnates, Refer -
R 

e l "'I e
dmin em Aerodynamic center post tion ci r~e 0 

,table ence max (d.oS) 
8 . C · 

x/e l/e for 1"" <ir"8 

I ------ 6.2 X 106 1.50 -2·0 0.0041 ------ ----- --- .. -- 0.24 to 0 ·12 

Rem.arka 

f = 0 ·5, el • 1 .191 Mean Une 1 
comb1Datlon ! a· °. ,61 ch • -1.164 

a· 0 ·7.1 eli· -0.291 

. Section cUfierent from standard. NACA 
II ------ 6.1 1.54 -2.2 0.0043 -0 .052 0 .266 -0.053 0 .05 to 0 .41 section in that le8d.1ns-odge re.d.1ue 18 

rodueod from 0 '()1104e to 0 .0151& · 

III 3 6 .0 1.56 -2.8 0.0041 ------ ---- - ------ 0 .04 to 0 .10 

IV 4 6 .0 1.35 -2 · 3 0 .0048 -0.048 0 .255 -0 .022 0 .02 to 0 .75 Me." lino t = 1 .0, Cll" O ':~ 
combination: a· o .B, ell· -0 ·5 

a - 0 ·5, ell • 0 .4 

V --- --- 6 .2 1.48 -1 ·1 0 .0043 ------ ----- - -- .. _- 0 .14 to 0 . 37 

VI 5 6 .0 1.44 -0 ·9 0 .0036 -0 .018 0 .254 -0 .050 -0 .05 to 0 .3 o .250 slot ted flap . 

VII ------ 5 ·9 1.45 -2.2 0 .0038 -0 .028 0 .2(0 -0 .011 0.00 to 0 .3 

VIII ------ 6.0 1 .41 -1 ·3 0 .0035 -0 .040 0 .254 -0 .036 
Section of O.158c maxi.lm.UD. thlcmosB formed 

-o.()1 to 0 .31 by 8tra.1ght ~ Une fairing bet .... een root and 
tlp , 0 .250 slottod flop. 

IX - ..... 6 .2 1·59 -2 ·5 0.0033 --~-~~ ~~.-- ~--~-- 0 .28 to 0 .50 

X 6 6.0 1.46 -1.1 0.0041 -o .~ 0 .263 -o.02 j -0 . 06 to 0 .40 
Section of 0 .13c max:tmum. thicknes9 .fonned 

b,. stra.1ght-llne fa1ring bet'Jeen root 
MIl. tlp ; 0 .3360 slotted flap. 

Tra.1l1ng~od.ge cusps rellW)ved. Sect10n of 0 .13& 

XI 1 6 .0 1 ·50 -2.0 0.0039 -----~ ----- ~---~- 0 .04 to 0 .44 
m.u1mum th1.cmo99 tOl'Xllied by straight-line ta1r1na 
betveen root end tip 1 O.23c dou.ble-slottoc! 
flap . 

• etlon or u . <I)C lI>!Ul.mum t.lelme.s at 0 · 350 .tatlon 

= ------ 5 ·9 1.39 -2 .4 0 .0051 -0 .055. 0/268 -0 .054 -0 .12 to 0 .72 formed by atra1ght-lino fairing betveen root 
end. t 1p, 0 .2250 slotted flap . 

Section of 0 .11& max1mum thicmea8 at 0 .350 statio 

lIII 8 5 ·9 1.50 -2 .2 0.0056 --- --- ----~ ------ -0 .04 to 0 .70 formed by 8tra1ght~11no fair ing cet"Jeen root 
and tip, 0 .'2:0c pla1n flap . 

Section ot 0 .214c m.ax1.mum th1cm899 tormed. by 

nv -.-- - - 2 ·3 1.21 - 3·0 0 .0014 --- ~ -- ----- ----- ~ -0 .20 to 0 .(0 straight-line fairing bet"Jeen root and. 
tip , 0 .2450 double-slotted flap. 

XV 9 6 ·1 1 .62 -1 .2 0.0040 ----- ~ ----- -----~ O.()2 to 0 .37 
Section of o .l345c max1ImnD thickne s8 at 

o .4Oc station . 

Section of O.l5c maximUm thickness at O.35c station 
XVI --~--- 6 .1 1·52 -1 ·5 0 .0051 -0 .030 0 .251 -0 .029 -0 .06 to 0 .35 snd design 11ft coefficient of approx1matel:.r 

0 .2, O. 30e Fovler r~8p. 

Sectlon derivod by modllying NACA 65,3-316 
XVII -~~--~ 6 .0 1.48 -1·5 0.0044 -0 .039 0 .251 -0 .033 0.00 to 0 .51 e.1rfoil so that the quarter-chord p1tching 

mIllent was reduced.. 
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Refer-Airfoil j Fig- Ordinates, R 
• ure table enca 

D 18 XVIII ---- - - 6 .0 X 10 6 .. - --
E 19 = ------ 6 .0 

F 20 XX 10 6 .0 

G 21 = 11 6 .1 

H 22 PII 10 6 .0 

I 23 XXIII ------ 6 .0 

J 24 xnv - - ---- 6 .0 

K 25 -xxv 4 6 .0 

L 26 XXVI 4 6 .0 

M 27 XXVII ------ 6 .2 

N 28 XXVIII ------ 6 .0 

0 29 XXIX --- .... - 6 .1 

p 30 = ----- - 6 .1 

Q ' 31 = -- - - - - 6 .0 

R 32 =1 - ----- 6 .0 

s 33 =II ------ 6 .0 

T 34 XXXIV 4 6 .0 

TABLE XXXV. - AEroDYNAMIC CHARACTERISl'ICS OF M.ISCEI.LANIDUS AIRFOILS - Concluded 

[All data given are for the smooth airfoil and for zero deflection and sealed 
gaps of flaps or control surfaces present ] 

CL Ic Aerodynamic c ent er posi tion c l range c! ! o c
dm1n m a ·c. for low drag Remarks max (deg) xl c ylc 

1 .41 -1 .8 0 .0045 -0 .040 0 .257 -0 .006 -0 .04 to 0.45 
Section derived by mod.1fying NACA 65 , 3- 318 airfoil 

so that the quarter-chord pit ching moment was 
reduced . 

Sec t i on derived by mod.1fying NACA 65,3- 418 airfoil 
1.45 -2 ·3 0 .0043 -0 .055 0 .261 -0.027 0 .02 to 0 .60 so that the quarter-cho rd pitching moment was 

reduced. 

1 .22 -1.6 0 .00 47 ----- - ---- - ----- - -0 .25 to 0 .07 
Sect i on of 0 .1340 ma:x1.mum thickness at O.40c s t ation, 

0 ·350 plain flap . 

1 .41 -0 ·3 0 .0044 -0 .035 0 .250 -0 .054 -0 .09 to 0 .56 Section of 0 .17c maximum thickness at o .40c stat i on and. 
a design 11ft coeffici ent of approxiliLately 0 .3 . 

1 ·32 0 .1 0 .0052 -- ---- ----- ------ -0 .23 to 0 .20 S,.."..,trical. section of 0 .1550 marlmum thickness at 
o .40c s tation, o . 40c plain flap . 

1 .40 -0 ·5 0 .0041 ------ ----- ------ Section of 0 .1240 maximum thickness at o .40c station, 
-0 .05 to 0 .22 o .350 plain flap . 

1 ·33 -0 .1 0 .0041> ------ ----- --- - '-- -0 .19 to 0 .14 Symmet rical section of O.l32c maximum t hickness at 
o .40c station, 0 . 350 plain flap. 

1.48 -2 . 8 0 .0046 ------ ----- ------ 0 · 53 to 0 .8€ 
Sect i on of 0 .121c ma:x1.mum thi ckness at 0 .35c stati on 

and. design 11ft co,\fficient of approXimBte1y 0 .4 . 

1 .27 - 3 ·6 0 .0053, - --- - - --- - - - - - --- 0 · 36 to 0 .65 Section of 0 .200c lIlflXimum thickness at o .40c station. 

1.47 -0 .6 0 .0045 -0.009 0 .258 -0 .002 -0 .03 to 0 .41 Section of 0 .15c maximum thickness at 0 .40c station. 

1 ·59 -1 ·9 0 .0053 -0 .026 0 .262 -0 .00 4 0 .00 tg 003 
Secti on derived. from NACA 66(215 )-(1.8}(15 . 5 ), 

a = 0 .6 airfoil by increasing 1ea.d.1ng-edge ra.d.1us and. 
moving maximum thickness forward. to 0 .40c station. 

1.48 -1.4 0 .0034 . _---- .. - .. _- ----- ... 0 .1.0 to 0 .2~ 
Sect i on of O.12c maximum thickness at 0 .450 s t at ion 

and. design lift coeffic1ent of 0 .15 , a = 0 .9 . 

1·57 -2 .8 0 .0041> ------ ----- ------ 0 .25 to 0 . 52 
Section of 0 .13c maximum thickness at o . 40c stati on 

and. design lift coefficient of 0.4 , a = 0 .6 . 

1 ·52 -1·3 0 .0047 ------ ----- ------ 0 .03 to 0 . 30 
Secti on of 0 .180 maxiJmlm th1cknese at o .40c s tati on 

and. design 11ft coefficient of 0 .2, a = 1.0 . 

1·54 -1·9 0 .0048 ' ------ ----- ------ 0 .10 to 0 .32 
Sect i on of 0.180 maximum thickness at o .40c station 

and. design 11ft coefficient of 0 .3, a = 1 .0 . 

1.43 -3·1 0 .0038 ------ -- --- ------ 0 .25 to 0 .45 
Section of 0 .180 maxiJmlm thickness at O .50c stat i on 

and. design 11ft coefficient of 0 .4 , a = 1.0 . 

1 ·36 -1·7 0 .0056 -0 .050 0 .234 
Section d.er1ved from NACA 2419 airfoil by decreasing 

-0 .052 0.16 to 0 . 50 loa.d.1ng-ed.ge ra.d.1us and. moving maxiJmlm thickness 
aft to 0 .380 station . 
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a = 0.5, 
65(216)-(3.4)15 a = 0.6, 

a = 0.7, 

Figure 1.- Aerodynamic characteristics of the NACA 

section, 24-inch chord . 
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Figure 2.- Aerodynamic characteristics of the NACA 65~3-3l6 (approx.)~ a = 0.8 airfoil Bection~ ~ 
24-inch chord. 8 
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Figure 3.- Aerodynamic characteristics of the NACA 65,3-4lB airfoil section, 24-inch chord. 

~ 



an~le of attack , ~o' deg 

Figure 4.- Aerodynamic characteristics of the NACA 65(3l8)-4l9 {: " 

24-inch chord . 
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Figure 6. - Aerodynamic characteristics of th6 NACA 66( 215)-116, a = 0. 6 airfoil section, 
24-inch chord . 
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Figure 7.- Aerodynamic characteristics of the NACA 66(215)-(1.8)(15.5), a = 0.6 airfoil section, 
24-inch chord . 
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Figure 8.- Aerodynamic character~stics of an airfoil section formed by a straight-line fairing between ~ 
an NACA 66(215)-216 airfoil'section and an NACA 66, 2-215 airfoil section, 24-inch chord. ~ 
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Figure 9.- Aerodynamic characterist ics of the NACA 66(215)-313 airfoil section, 24-inch chord. 
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Figure 10.- Aerodynamic characteristics of an airfoil section formed by a straight-line fairing between 

an NACA 65(215)-114 airfoil section and an NACA 651-212, a = 0.6 airfoil section, 24-inch chord. 
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F~gure 11.- Aerodynamic characteristics of an airfoil section formed by a straight-line fairing between 
a modified NACA 66 (215)-214 airfoil section and a modified NACA 65 ( 112)-213 airf oil section, 
24-inch chord. 
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~igure 12 .- Aerodynamic characteristics of an airfoil section formed by a straight-line fairing between 
an NACA 63 (420)-321 airfoil section and an NACA 65 ( 318)-415 airfoil 8ection~ 24-inch chord . 
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Lgure 13.- Aerodynamic characteristics of an airfoil section fOrIDeQ by a straight-line fairing between 
an NACA 63 (420)-321 airfoil section and an NACA 65 ( 318)-415 airfoil section, 24-inch chord . 
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Figure 14.- Aerodynamic characteristics of an airfoil section formed by a straight-line fairing between ~ 
,an NACA 63(420)-422 airfoil section and an NACA 63(420)-517 airfoil section, 24-inch chord. ~ 
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Figure 15.- Aerodynamic characteristics of airfoil section A, 36-inch chord . 
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Figure 16.- Aerodynamic characteristics of airfoil section B, 24-inch chord. 
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Figure 17.- ~rodynamic characteristics of airfoil section C~ 24-inch chord . 
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Figure 18.- Aerodynamic characteristics of airfoil section D, 24-inch chor d . 
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Figure 24.- Aerodynamic characteristics of airfoil section J, 24-inch chord . 
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Figure 25.- Aerodynamic characteristics of airfoil section K, 24-inch chord. 
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Figure 26.- Aerodynamic characteristics of airfoil section L, 24-inch chord. 
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Figure 27.- Aerodynamic characteristics of airfoil section M, 24-inch chord. 
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Figure 28.- Aerodynamic characteristics of airfoil section N, 24-inch chord. 
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Figure 29.- Aerodynamic characteristics o~ a~oil section 0, 24-inch chord. 
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Figure 33 .- Aerodynamic characterist i cs of airfoil section S, 24-inch chord. 
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Figure 34.- Aerodynamic characteristics of airfoil section T, 24-inch chord . 
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