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—

TESTS ON AN ATRPTANE MODEL AEG D I OF TEE ALLGIMEINE C
ELEKTRICITATS GESELLSCHAFT, A;=G, AIRPLANE COHSTRUCTION SECTION.
CONDUCTED AT TEE GUTTINGEN MODEL TESTIKG R
LABORATORY FOR AERODYNAMICS.

By Max Yunk and Wilhelm Molthan

Tests were carridd out in the small wind tunnel of the
Gottingen establishment, on a complete model of the AEG D I Ajir-
plane (See Fig. 1). The agreecment beiween the model and the com-
plete airplane applies particularly to the wings, which have ribs
cut out of sheet metal, and built up in exactly the same mam—
ner as in the actual airplane. These riBs are assembled upon 2
steel spar and secured by intermediate soldered strips with

the individual ribs set at the correct angle of incidence. In~

[}

stead of using a fabric covering for the wing framing, the =
spaces between the.individual ribs ﬁere filled with plaster of TE
Paris.

All control surfaces were adjustable and could be placed =
'at any desired angle; while a spirit-level, rlaced in the in- :;
terior of the wooden body of the model so as to be visible from =
the outside, was set coincident with a horizontal engine crank- -
shaft axis, thereby facilitating the rlacing of the model in -

the correct position. The mcdel was not fitted with a propeller,
* Prom Technische Eerichte, Volume III, Part 2, -
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so that the effect it would produce dces not appear in the
accompanying test data. Figure 1 shows the principal di-
mensions of the model, as well as particulars regarding
the more imﬁortant angles of incidence.

Numerous series of tests were carried cut with this
model, in which one or other of the control surfaces were
adjusted to various angles, while the others remained in
their neutral positions, |

During the first three series of tests, the stabllizer
was set at a positive angle of 30 45' relative to the axis
of the engine crankshaft, in‘acéordance with the data given
on the drawings - after which further tests at a 8° 30T angle
were made. Finally, the model was tested with the tall group
lremoved. |

With the'eleva%ors set in the prescribed positions, the
1ift, the drag, and the moments about an axis passing
through %he center of. gravity and perpendicular to the plane
of symmetry were measured. All three sets of readings are
given as absolute coefficients, (Ses tables 1 tc 4). In of-
der to obtain these coefficients, the readings. obtained for
the 1lift and the drag have been divided by the product of
q/100 and the area of the entire suprorting surface
S = 1480 cm® (239.4 in®) - the area representing the space
occupied by the fuselage on the lower wing, i,e., the product
of the body width and the chord of the lower wing, being in-

cluded in the total wing area. The moments, similarly, refer
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to this surface and the maximum chord of the upger wings, 0e-.
"ng divided by the product of the wing area and the maximum
upper wing chord, S ¢ = 17908 cm® (1092. 82 in®).

In these tests, where oneé of the other control surfaces
was deflected from its neutral position, the moment produced
by that ddjustment of the surface was also measured. The
rolling moment (Cl) is about an axis rassing through the
center.of gravity and parallel to the axis of the engine ,
crankshaft. The axis of the yawing moment (Cp) rasses
through the center of gravity, perpen&icular to the axis re-
ferred to above, and is considered rogitive in an upwvard

direction.
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The coefficients for both these latter moments

dividing the readings obtained by the same product of the max-~

oyl

Lt

imum upper wing chord and the wing area, as when determining the ;

Pitching moment C,. The moments are considersd positive if the

rotation produced by them, when observed in the direction of
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thelr positive axis, is clockwise.

The yawing moment produced by the setting of the ailer-
ons was not measured, since it is negligible compared with the
moment produced by the rudder, attaining a maximum ofignly

1% units.,

The data obiained are plotted in Figures 2 to 5, so that

the 1ift curves for the several positions of the control sur-—
faces are always on the left, while the corresronding moment
values, dependent upon these 1lift coefficients, are to the

right, e
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Tahle 1.

Experiments with Variation in the Elevator Adjustment.

Stabilizer 30 457,

Elevator OO - Rudder o° Aileron OO
Angl
i?@;gegge
with ref-
erence to ‘L Cp Cm L/D
the crank-
shaft axis.
—g° —. 334, .108 -. 041 ~3.1
-8 -, 081 . 0884 -, C17 -1.2
-4.5 . 024 . 0574 -.C12 0.4
-3 . 130 . 0521 -. CO7 3.5
-1.5 . 334 . 0507 . CO1 4.6
0 . 343 . 0530 . 011 6. 4
1.5 .439 . 0583 . 017 7.5
3 . 549 . OR72 . 038 8.2
4.5 . 650 . 0780 . 036~ 8.8
6 . 758 . . 0800 , 055 8.4
9 .943 . 138 . 087 7.3
12 1 058 -, 183 147 5.8
Elevator 5° - Ruddex o° Aileron 0°
-g° -. 308 .104 —. 012 ~3.0
-8 -. 055 . 0874 . 011 -0, 8
-4, 5 -. 051 . 05878 . 0186 0.9
-3 . 158 . 0539 . 023 3.9
-1, 5 . 358 . 0534 ‘.028 4. 8
0 L 371 . 0563 . 039 6.8
1.5 L 473 . 0828 . 051 7.6
3 . 582 . 0719 . 058, e, 1
4.5 . 876 . 0831 . 067 8,2
8 . 787 . 0078 .084 8.0
S . 966 . 129 . 109 7.0
13 1, 080 . 199 . 178 5.4
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Paple 1 (Contd,)

Experiments with ¥ariation in +he Elevator Adjustment.

stapilizer 3° 45'.

Elevator 10° - Rudder 0° - Aileron 0°
Angle of
incidence
with ref-- o c c L/D
arence o L D m
the ¢rank-
_§uaft axig. o b
-9° -, 510 104 . 019 ~3.0
-6 -, 057 . 05843 , 043 -0.9
-4.5 . 051 . 0580 . 047 0.9
-3 .156 . 0530 . 059 3.0
-1.5 . 262 . 0535 , 087 4,9 -
0 L 375 . 0585 . 077 6. 4
1.5 . 487 . 0850 . 083 7.5
S . 592 . Q758 . 098 7.9
4,5 , 691 . 0863 . 103 8.1
& .734 .10l .120 7.9
9 L 977 , 1423 . 150 8.9
13 1. 080 . 208 . 207 5.3
Elevator 15° - Rudder 0° - Aileron O°
-g° -.285 ,105 . 083 -2.6
-6 .~ 048 L0710 .135 -Q. 4
-4, 5 .Q78 . 0599 .121 . 1,3
-3 .188 . 0570 . 140 3.3
-1.5 ., 294 . 0578 .128 5.1
0 . 405 , 0638 . 156 6.3
1.5 . 505 .0720 . 164 7.0
3 . 619 . 0824 L 173 7.5
4,5 L7711 . 0933 .18l 7.8
6 . 819 .110 . 190 7.4
9 1.C20 . 153 . 217 6.6
13 1,102 . 218 . 259 5.1
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Table 1 (Cont. )

Experiments with Variation in the Elevator Adjustment.

Stabilizer 3° 45!

Elevator 20° - Rudder 0° Aileron O°
Angle of
incidence
with ref- '
erence to S Cp Cm L/D
the crank-
shaft axis. .
-g° —-. 286 . 105 .115 -2.5
-8 . . 007 . Q703 . 161 -1.1
-4, 5 . 093 . 0652 . 163 7 1.4
-3 . 305 . 0619 . 180 3,3
-1.5 . 307 . 0842 . 185 4.8
0 , 481 . 0698 . 197 ‘8.1
1.5 , 525 .Oo778 . 308 8.8
3 . B33 . 08383 . 218 7.1
4,5 737 . 102 . 229 7.3
8 . 840 . 118 , 234 7.2
1) 1. 020 . 161 . 253 8.3
13 1.120 . 2329 , 281 4,9
Elevator 25° - Rudder o° Ai leron O
-9° _. 242 .109 .180 _2.2
-6 , 011 L0771 . 808 0.1
-4, 5 . 120 .0718 . 317 1.7
-3 . 254 .0681 . 235 3,4
-1.5 . 334 L0733 . 234 4,8
O . 447 L0773 . 248 5.8
1.5 . 548 . 0882 . 258 6.3
3 . 658 . 0975 . 268 8,8
4.5 .750 , 109 . 287 8.9
8 . 854 . 124 .72 8.9
g 1.035 . 1869 . 284 8.1
12 1.123 . 337 . 518 4,7
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Table 1 (Con%. )

Experiments with Variation in the Elevator Adjustuent.

Siabilizer 3% 457,

Elevator 30° - Rudder 0° - Aileron 0°
Anglie of
incidence
wigh ref-
erence to ‘L Cp Cm L/D
the c¢rank-
shaf% axis.
-g° -. 201 115 . 235 ~1.€
-6 -. 051 - . 0842 , 270 0.8
-4,5 . 180 . 0785 .3786 2.0
-3 . 370 L0773 , 294 3,5
-1.5 , 383 . 0801 . 304 4.8
0 . 488 , 0871 . 314 5.6
1.5 ., 594 . 0968 . 317 8.2
3 . 899 . 109 , 324 8. 4
4,5 . 790 . 120 ., 319 6.6
8 , 693 . 134 . 323 8.6
9 1. 0862 . 180 . 325 5.9
13 1.158 . 249 . 378 4,7
Elevator ~5 - Rudder 0O Aileron o°
-g° . 331 108 -. 076 -3,0
-8 -. 051 . 0691 —. 057 ~0.7
-4,5 +. 029 ., 0588 -, 052 0.5
-3 ,130 , 0552 -, 046 2.0
-1.5 . 241 . 0553 -, 043 4, 4
0 . 350 , 0685 -, 035 8.0
1.5 . 450 . 0843 -. 032 7.0
3 . 5e3 . 0730 -. 018 7.7
4,5 . 685 . 0840 -, 009 7.9
8 . 787 . 0965 009 8.1
2 .948 .138 . 031 8.9
12 . 1.c48 . 200 . 084 5, 2
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Table 1 (Contd)

Experiments with Variation in the Elevator Adjustment.

Stabilizer 3° 45'.

Elevator -10° - Rudder 0° - Aileron 0°
Angle of I
incidence .

*¥ith ref- 0

erencve to . 9L Cp Cn L/D
the trank-—

shafi axls.

-9° ~. 349 . 109 ~. 121 -3.2

-8 -, 023 , 05823 -, 103 -1. 4

-4.5 , 0C8 . 0581 -, 088 0.1

-3 , 118 , 0540 -, 085 2.2

-1.5 .17 . G226 -, 086 4,1

9} . 328 . 0554 -, 076 6.9
1.5 L 431 . 0817 -, 088 7.0
3 , 543 . 0E393 -. 055 7.8
4.5 .B51 . 0803 —. 048 8.1
6 . 756 . 0928 -, C=8 8.2
g .40 L 133 . 002 7.1

13 1. 035 . 183 , 053 5, 4

Elevator ~15° - Ruddezr o° - Aileron Oo

-9° -, 377 .115 -.183 -3, 3

-8 -, 122 . 074 -, 171 -1.6

~-4.5 -, 011 . 083 -, 181 -0. 23

~3 . 085 , 058 -. 150 1.6

~-1.95 . 198 . 057 -, 150 3,4

0 . 306 . 058 -. 135 5.2
1.5 . 410 . 084 -, 133 8,4
3 .52l . Q72 -. 115 7.3
4.5 .B831 . 083 —. 104 7.8
8 . R 25Y4 , 098 -. 089 7.7
e .917 L, 133 -. 046 6.8
12 1. 020 ;183 , 015 5.3
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Elevator -2¢°
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Table 1 (Cont, )

Rudder 0°

Ajjeron O

$ion in the ®levator Adjustment.
Lilizers 3Y 43,

o

Anfle of
incidance
with road-
erence %o °L : % O L/D
the eranik- )
spafit axdis.
90 >
- -. 393 -. 131 -. 238 -3.3
-6 -. 133 . 0780 -, 313 -1.8
-4.5 -, 030 . 0620 -. 307 -0.4
-3 L0711 . 0619 -.19898. ' +1.23
-1.5 . 133 . 08303 -, 191" 3.0
-0 , 298 . CE34 -, 178 4.8
1.5 . 337 . 0870 -. 17 5.9
3 . 508 ) ., 0735 -.159 6.9
4,5 . 804 .0815 -, 147 7.4
5] L714 . 0943 —-. 124 7.6
9 . S0N L3131 . —-.081 6.9
13 1, 000 . 1€8 -, 013 5.3
o) o . o]
Elevator -25 - Rudder O Aileron O
—9° ~. 410 .128 -. 275 -3. 3
-8 -. 185 . 0850 —. 283 -1.9
-4.5 -. 053 . 0754 -. 256 -0, 7
-3 . 053 . 0683 - 243 0.8
-1.5 . 157 . 0686 ~. 244 2.4
0 . 373 . 0Bgb -, 830 - 4.0
1.5 . 373 . 0738 -, 320 51
3 i . 488 . Q785 —. 3208 6.3
4.5 . 594 . 0878 -. 183 6.8
6 . 894 . 0897 -, 181 7.0
) -~ .878 . 134 -.153 6.5
12 . 920 . 183 -. 057 51

N Hlll..l.“f.'{p i kf‘ﬂ“‘.l .
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Table 1 {(Cont.)

Experiments with Variation in the Elevator Adjustment.

Stabilizer 3° 45°',

Elevator -30° - Rudder 0° - Aileron G°
Angle of
‘incidence
with ref-
erence %0 ‘L Cp Cry L/D
the e¢rank- '
shaft axis.
-g° ~. 428 , 142 -. 328 -3.0
-8 -.181 . 0997 -. 334 -1, 8
-4,5 -. 076 ., 0878 ~. 323 -0.9
-3 -. 033 . 0803 -. 3123 0. 4.
-1.5 . 138 L0773 -. 311 1.8
0 . 248 L0777 -. 300 3.3
1.5 ~. 350 . 0810 —-. 290 4,3
3 . 459 . 0875 -. 274 5,2
4,5 . . 580 . 0948 -.370 5.9
8 . 865 . 108 -. 258 6.3
S ., 858 L1411 -. 218 6.1
12 .982 .195 -.133 5.0



Table 2.

Experiments with Variation in the Rudder Adjustment.
Stabilizer 3° 45',

Elevator 0° | - Rudder -10°

Aileron 0°

Angle of
ingcidence
with ref-
erence to ‘L ®p ' Gm_ €1 ‘n L/D
the crank- ) '
gvaft axid. : N N
-9° | -.300 | .102 1} -.0Dea8| < | .0491 | -2.9
-6 -. 057 %.0652 -. 03230 —_ . 0445 -0, 98
-4.5 . 049 . 0550 -, 0100 —— . 0434 0.8
-3 , . 154 . 05123 —-. 0058 - . 0435 3.0
-1.5 . 3851 .. 0518 . Q018 - . 0440 4.9
0 . 363 . 05568 . 0104 — . 0432 6.5
1.5 . 457 . 0813 .0174 - . 0438 7.5
3 ,563 L0709 . 0388 —— . 0404 7.2
4,5 .659 . 0799 . 0407 - . 0399 8.2
8 . 7886 . 0840 . .0BES -— . 0389 - €. 1
S . 939 . 134 . 0894 —_ . 0419 7.0
13 . 1. 038 .191 <140 - . 033938 5 4
15 1.030 . 339 . 218 _ . 0589 3.1
. L
Elevator| 0° - Rudder -5° - Aileron 0°
-9° -, 297 . 0980 ~. 0413 — . 0351 -3.0
-8 -. 081 . 0818 —. 0153 —_ . 0311 -1. 0
-4,5 . 038 . 0534 -. 0113 — . 0300 0.7
-3 .139 . 0485 -. 0035 — . 0302 2,9
~-1,5 , 3843 . 0485 . 0083 - . ORES8 5 0
0 . 337 . 0505 - . 0087 - . 03€Eg8 8.7
1.5 . 438 .0573 . 01938 —_— . 0385 7.7
3 . 543 . 0856 .0861 - . 0373 8.3
4.5 ' . 640 L0781 . 03684 - . 0268 8. 4
B . 730 . 0O8ESL .0541 —_ , 02353 6.3
9 . 200 .125 . 0812 - . 0373 7.3
12 1.0086 . 179 . 138 - . 0234E 5.8
15 . 985 . 315 208 — . 0438 3,3

v A P,
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Table 2 (Cont. )

Experiments with Variation in the Rudder Adjustment.
Stabilizer 3° 45!,

Elevator 0Q° - Rudder 0° - Aileron 0%
Angle of
incidence
with ref- ﬂ g |
erence to ‘L Cp O h o L/D
the Crank-
shaft axis,
-9° | -.285 | .0984 | ~-.0332 |-.0357 | .0077 | -3.0
-8 - -, 035 . 0521 -, COE7 | -. 0380 . 0061 0.8
-4, 5 . 066 . 063k . 0051 | -, 0314 . 00b1 1.1
-3 . 183 . 0482 0. 0000 | —_ 0257 ., 0081 3.4
-1.5 . 260 . 0480 . 0088 | —, 0342 . 0G35 5, &
0 L 70 . 0523 , 0142 | -, 0333 . 0035 7.1
1.5 . 467 . 0bgz . 0215 {-,0861 . 0022 €.0
3 . 569 . 0BR3 L0333~ | -, 02691 .0018 8.5
4, 5" . 368 . Q775 . 0403 | —-. 0287 . 0008 E. G
8 . 765 . 0888 .0588 | -. 0381 | .0C0O9 e.s
9 .943 . 130 . 103 -. 031¢g . 0038 7.8
13 1,040 . 187 . 135 -.0311.] .0018 5.6
i5 1,024 . 333 , 831 .0070 . .0148 3,1
o . o .. °
Elevator 0 - Rudder 5 - Aileron O
-9° -.284 | .108 ~. 0335 -— |..0009 | -B.7
-6 -. 040 . 0888 . 0005 - -, CO50 -0. 8
-4, 5 . 053 . 0598 . 0044 -—, = 0048 0.9
-3 . 180 . 0533 . 0137 - -.0083 3,0
-1.5 . 251 . 0538 .0173 —_ —. 0073 4.7
0 . 361 . 0575 . 0356 - -, 0103 8,3
1.5 . 454 . G654 . 0335 _ -, D087 6.9
3 . 560 . Q0756 . 0437 - . {=-.0133 7.4
4,5 . 854 . 0kal . 0530 -  j-. 0152 7.5
5] - .752 .101 . 0881 - -. 0142 7.5
° . 935 . 142 . 0979 —-—  |-. 0168 8.5
12 1. 035 . 202 . .145 o =-= |- 0180 5.1

Al s Ll’l Ve
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Experiments with Variation in the Rudder Adjustment.
Stabilizer 3° 45!,

Flevator O° - Rudder 10° - Aileron O°
Angle of i
incidence
with ref- -
erence %o ‘L Cp Om C1 -On L/D
the crank-
shaft axis,

+8° -.282 | .105 ~.0326 | --| -.03852 | =37
-8 -, 044 . 0868 ~. 0042 —_— -. 0290 -0.7
-4.5 ", 058 . 0583 . 0039 _ -, 0288 0.9
-3 . 153 . 0529 . 0080 — -. 0318 2.9
-1, 5 . 250 . 0544 . 0198 — -. 0318 4,6

0 , 359 . 0593 . 0251 _— ~. 0344 8.1

1.5 , 4523 . 0868 . 0289 —- -, 0338 8.7

3 . 563 . 0785 . 0433 — -, 0333 7.3

4.5 . 649 . 0873 . 0485 — ~. 0352 7.4

8 .752 .103 . 0844 _— -. 0340 7.3

g ,921 ,143 . 0913 - ~-. 0373 8. 4

12 1. 030 . 204 . 141 — —. 04C0 5.0

Elevator Q° - Rudder 15° | - Aileron O°

~9° ~.283 | .107 -.0340 | -—— | ~-.0480 | -2.8
-6 -. 048 . 0700 ~. 0083 —_— ~. 0454 -0.7
-4.5 , 0568 . 0817 -. 0009 _ —. 0447 0.9
-3 .158 . 0580 . 0089 — 1 —.0492 2.8

1.5 . 248 . 0558 . 0153 _ -. 0451 4.5

0 : , 382 . 0800 . 0356 -_— -. 0509 g, 0

1.5 . 450 . 0880 . 0270 - -. 0514 8.8

3 . 555 L0773 . 0390 - ~. 0587 7.3

4.5 . 845 . 0870 . 0507 — -, 0583 7.4

8 . .745 .103 . 0820 - ~. 0591 7.%

g . 915 . 143 . 0940 - -, 0809 8. 4

12 1. 030 . 204 .144 - -. 0831 5.1

N
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Table 2 (Cont.)

Experiments with Variation in the Rudder Adjustment.
Stabilizer 3° 45T,

Elevator O° Rudder 20° - Aileron 0O°
Angle of
incidence
with ref-
erence to ‘L Cp Cm . Cn L/D
the crank-
ghaft axis.
-g° -. 274 . 109 ~. 0393 _ —~. 0894 -2.6
-8 -, 050 L0716 -, 00326 —_ -. 0889 -0, 7
-4,5 -, 048 . 0630 -, 0018 — -. 06885 0.9
-3 . 150 . 05628 . 0010 e —. 0883 3.5
-1, 5 . 353 . 0588 . 0089 - -. 0883 4,3 -
0 . 357 . 0840 . 0184 —_ ,—. 0718 ‘5.6
1.5 . 447 L0711 . 02820 - -. 0718 8.3
3 . 5598 . 0817 , 0340 - -, Q707 6.8
4,5 . 843 . 0200 . 0445 R -, 0736 7.1
B8 . 7523 . 1086 . 0555 - -, 0738 7.1
8 817 . 149 . 0987 — - 0737 8.2
12 1, 020 . 308 . 122 - -, 0744 4. ¢
Elevator o° Rudder 35° - Aileron 0°
-g° -.291 | .118 -.0533 | — | —.o088 -2.5
-8 -. 049 . 079 -, 0333 —_ -. 0894 -0, 6
-4.5 . 048 . 070 -, 01868 — -. 0890 0.7 .
-3 . 148 . 0681 -. 0075 —_— -, 0876 2.3 ¥
-1.5 . 340 . 0652 -, 0008 - -. 0803 3.7 z
0 . 351 . 0688 . 01086 -_— -. 0901 50 -2
1.5 . 449 . 0789 L0173 — -, 08230 5.8 -
3 . 549 . 08862 . 03280 - -. 0921 8, & 5
4.5 . 645 . 0880 . 0380 — -. 0968 8.7
86 . 750 L1123 . 0475 - -. 0853 6.7 _
9 911 . 152 . 07€3 —_ -, 0937 6.0 a2
13 1. 0230 . 313 . 135 —_— -, 0938 4,8 §§

I
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Table 3.

Experiments with Variations in the Aileron Adjustment.

Stabilizer 3° 45',

[N s,

Elevator 0° Rudder 0° -\ Aileron -10°
Angle of
incidence
with ref-
erence to .CL ‘p Cm © L/D
the crank-
shaft axis.
-9° - 277 .100 -, 0440 -, 198 -2.8
-8 -.028 . 0841 -. 0138 -. 214 ~0. 4 -
-4.5 -. 068 . 0580 -, 0086 -, 308 1,2
-3 .175 . 0517 . 0017 -, 3217 3, 4
-1. 5 . 2686 . 0530 . 0031 -. 215 5,0
0 . 3823 . 0578 . 0154 -, 226 8.6
1.5 . 500 . 0663 . 0323 -, 337 7.8
3 . 575 . 0730 . 0336 -, 216 7.9
4.5 . 880 . 0837 . 0419 -. 242 8.2
8 .7723 . 0970 . 0558 -, 215 8.0
9 . 960 . 137 .0905- - -. 334 7.0
13 1. 030 . 194 .128 -, 157 5.3
15 1,015 . 337 . 207 -.088 3,0
]
Elevator 0° Rudder 0° Aileron —5°
-g° -. 286 .0980 | -.0349 -.109 ~2.9
-6 -. 037 . 0838 -, 0102 -.129 -0. 6
-4.5 . 081 . 0538 -, 0023 -.128 1.0
-3 . 168 . 0498 . 0038 - 133 3.2
-1, 5 . 270 . 0490 . 0105 -. 133 5.5
0 . 378 . 0538 . 0222 . —~. 140 7.0
1.5 . 475 . 0800 . 0277 -. 143 8.0
3 . 583 , 0685 . 0386 -.148 8.9
4, 5 . 678 . 0793 . 0481 - 147 8.5
6 .778 . 0922 . 0852 ~. 149 8, 4
9 .951 , 130 .103 -3140 7.3
12 . 1. 050 .188 " .150 -. 088 5.5
15 - .982 . 326 . 315 .012 3.0
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Table 3 (Cont.)

Experiments with Variations in the Aileron Adjustment.
Stabilizer 3° 45!, |

Elevator o° - Rudder 0° - Aileron 5°
Angle of
incidence
with ref-
erence to Sy Cp Oy CL L/D
the crank-
shaft axis.
-9° -. 303 . 108 -. 0356 . 0399 ~2. 8
-6 ~. 081 .0685 | -, 0088 . 0507 ~0.9
-4,5 . 045 . 0624 —. 0008 . 0505 - 0.7
-3 . 149 . 0554 . 0085 . 0520 2.7
-1.5 . 249 . 0540 , 0149 . 0570 4.8
0 . 350 . 0562 . 0249 . 0544 6.2
1.5 444 . 05235 . 0340 . 0B&8 7.1
3 . 550 . 0740 . 0417 . 0530 7,4
4.5 . 6848 . 0361 . 0513 . 0547 7.5
8 744 . 0980 . 0850 . 0537 7.6
9 . .926- .140 . 0940 . 0453 6.6
123 1.030 . .197 .141 L0371 5, 3
15 1.038 . 339 . 195 ., 0121 3,0
Elevator O° - Rudder 0° T - Ajleron 10°
-g° —. 290 .108 ~. 0337 .104 2.7
-6 ~. 039 . 0592 ~. 0050 . 115 -0, 6
—4.5 . 061 , 0599 . 0036 .114 1.0 E
-3 , 162 . 0554 . 0124 L1238 2,9 =
-1.5 . 260 . 0586 . 0314 J122 4.6 A
0 . 370 . 0590 . 0308 .119 6, 3 =
1,5 . 453 . 0665 . 0344 1123 - 6,8
3 . 565 . 0784 . 0458 .118 7.4 )
4,5 . 655 . 0858 . 0520 .118 7.7 -
6 757 . 102 L0713 . 118 7.4 =
9 .938 . 143 , 0082 .109 6.5 =
12 1,023 . 200 . 158 . 088 5, 1 ;g
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Table 3 (Cont. )

Experiménts with Variations in the Aileron Adjustment.

Stabilizer 3° 45!,

Elevator o° Rudder 0° - Aileron 15°
Angle of ) -
incidence
with ref- ¢ y
erence to L °p Cm S L/D
the crank
shaft axis.
-9° -, 291 133 -. 0515 .196 -2.2
-8 -, 045 . 0738 -, 0062 . 217 ~0,5
-4, 5 -, 048 . 0645 -. 0012 . 209 C.7
-3 . 158 . 05813 . 0079 . 210 3.6
-1.5 . 357 . 0627 . 00384 . 212 4.0
0] . 351 . 0853 . 0242 . 2333 5.4
1.5 . 447 . 0701 0311 . 331 8.4
3 . 563 . . 0798 . 0383 . 338 6.8
4.5 . B33 , 0893 . 0514 . 232 7.2
8 . 735 . 104 . 0584 . 313 7.1
9 .911 137 . 0942 . 204 8.7
13 1.010 , 303 . 157 .175 5.0
Elevator Q° Rudder 0° Aileron 20°
-g° -. 290 ", 115 ~. 0380 . 229 -2.5
-8 -. 055 . 0795 -. 0102 . 860 0.7
-4,5 045 , 0625 -. 00686 . 863 0.6
-3 149 . 0680 . 0027 . , 384 3.5
-1.5 251 . 0658 . 0088 - .373 3.8
0 , 355 . 0690 ., 01984 .71 5.3
1,56 . 450 . 0743 . 0381 .a74 6.1
3 . 5b4 . 08680 . 0353 . 288 8,5
4.5 . 848 . 0954 . 0455 . 268 6.8
6 . 740 . 108 . 0584 . 280 6.9
g . 910 . 149 . 0869 + ., 354 8.1
12 1.010 . 208 . 138 . 303 4.9

LT e
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Table 3 (Cont. )

Experiments with Variations in the Aileron Adjustment.
Stabilizer 3° 45°,

Elevator O° - Rudder 0° - Aileron 25°
Angle of
incidence
with ref-
erence o CL p Crm C1 L/D
the crank-
shaft axis.
-9° -. 298 .1258 ~. 0464 . 258 -2.4
-8 -. 068 . 0820 -. 0210 . 334 -0. 8
-4.5 -, 038 . 0794 -. 0110 . 3321 0.4
-3 . 149 . 0748 -, 0015 . 323 2.0
-=-1.5 . 344 ~0738 . 0037 , 330 3.3
0 . 553 . 0814 . 0118 . 319 4,3
1,5 . 450 . 0853 . 0189 . 319 5.2
3 . 550 . 0854 . 0324 . 318 5.8
4.5 .6838 . 105 . 0370 . 310 8.1
8 . 731 . 118 . 0664 . , 308 8., 3
38 . 838 . 157 . 0812 . 303 5.7
13 1. 005 . 318 , 135 . 263 4,7

N
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Table 4,

Experiments with Variztion in the
and also witnout Tail

Stabilizer &°

Rlevator Adjustment

C*I'oups
30,

Elevator —30° - Rudder 0° - Aileron 0°
Angle of :
incicaence
with ref-~
erence to Oy, Gy, Cm L/D
the cranx-
shaft axis,
-9° '~ 483 , 154 . 332 ~3,0
-6 -, 197 .108 -. 310 -1.8
-4, 5 -. 095 . 0935 -. 311 -1.0
-3 . 021 .C845 | -, 296 0.3
-1.5 - . 132 .0800 -, 288 1.6
0 . 246 ,0812 | -.3279 3,0
1.5 , 349 . 0830 —. 387 4,2
3 . 470 . 0920 -. 252 5.1
4,5 . 568 .100 T - 241 5.6
8 , 685 L1113 -, 223 6.1
9 . EE0 , 148 -.170 8.0
13 1,020 . 201 . -, 078 5,0
Flevator -25° - Rudder 0° - Aileron 0°
-9 ~. 443 143 -. 204 ~3.1
-6 -, 195 , 0933 —. 285 -32.0
~4,5 -. 089 . 0336 -. 330 -0.8
-3 . 043 . 0758 -. 246 0.6
-1. 6 .151 . 07233 -. 238 2,1
0 . 862 .0745 -. 230 3.6
1.5 . 370 .0775 -. 220 4.8
3 . 490 , 0852 -. 304 5.7
4,5 . 587 . 0927 -. 190 e.3
6 L7086 . 107 —. 169 8,6
9 . 901 . 143 -.125 8.3
12 1, 033 . 200 -204 5.2

Gl
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Table 4 {(Ccnt. )

Exreriments with Variations in the Elevator Adjustment
and also wikhoat T2i) Group.
Stabilizer 8° 301,

Elevator -30° - ‘Rudder 0° - Ailezon O°
Argle of
incidence
with ref-
erence to CL °p Cm S L/D_
the crank-
skaft axis.
-g° -. 41E L1322 ~. 228 -3, 2
-5 -, 181 L0820 -, 207 -1.8
-4.5 -. 048 . 0759 - 303 -Q. 6
-3 . 068 . 0e83 -, 188 1.0
-1.5 .178 . 0871 -, 180 2.6
0 . 288 . ¢687 ~.170 4,2
1.5 . R4 . 0730 -, 165 5.4
3 . 017 , 08123 -. 113 8. 4&
4.5 . 818 . 08235 -, 132 6.9
e - . 733" . 1C4 -, 109 7.1
g .232 . 143 —-. Cel 6.6
13. 1. 056 , a01 -, 031 5.3
Elevator -18° - Rudder 0° - Ai leron O
-9° . 404 . 1235 ~.162 -3.2
-5 -. 138 . 0809 . -, 153 -1, 7
-4, 5 -. 033 . 07C0 —, 148 -0.3
-3 -, 088 . 065 -. 134 1.4
-1.5 . 181 . 0818 -.1233 3.1
Q . 214 . 0840 -. 114 4.9
1.5 411 . 0680 -, 1C8 8.0
3 . 535 +, 0780 -. 093 8.2
4, B . 5633 . 0870 -, 078 7.3
) . 748 , 101 - C80 7.4
8 . 934 . 138 -. 021 8,7
13 1.130 . 198 . 046 5.7

Y I (TR
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Taole 4 (Cont. )

Experiments with Variations in the Elevator Adjustment

and also witbout Tail Group.

Stabilizer 6° 30,

Elevatcr -10° - . Rudder 0° Aileron 0°
Angle of
incidence
with ref-
erence %o ‘L, °p Cm L/D
the crank-
shaft axis. _
-g° -. 373 . 118 117 -3,1
-8 - 113 .Q763 . 088 ~-1.5
-4, 5 , 001 . 0648 . 078 0.0
-3 . 113 . 0501 ., 075 1.9
-1.5 . 219 . 0588 087 | 3.7
] . 333 . 0815 . 058 I 5.4
1,5 . 433 . 0893 . 0523 { 6.4
3 . 558 L0770 ! . 035 7.2
4.5 . 853 . 0Bes . 035 7.5
] . 768 . 1CL 008 7.8
9 . 865 . 143 . D30 8.8
123 1. 00 . 201 | . 08e 5. 4
{
l
Elevator -5° - Rudder 0° Aileron 0°
-9° -. 355 . 118 067 -3.1
-8 ~. 088 L0733 . 032 -1, 3
-4.5 . 015 . 0838 . 032 0.3
-3 . 130 . G570 . 036 G. B
-1.5 . 235 . 0387 . 020 4,1
0 . 3b1 . 06803 . 013 5,8
1.5 . 455 . 06880 . 005 6.9
3 . 569 . .0759 . 008 7.5
4,5 . 870 , 0881 . 018 7.8
8 . 782 ., 103 . 034 7.7
9 . 978 . 133 . 078 7.4
12 1,020 . 204 . 118 5 3

Wl o
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Table 4 {Cont.)

Experiments with Variations in the Tlevator Adjustment

and also without Tail Group.
Stabilizer 6° 30',

Elevator OO - Rudder OO. Aileron OO
Angle of
incidence - :
v¥ith ref- : . .
erence to ‘1 , ‘p Cm L/D
the crank-
ghaft axis.
-9° ~. 344 . 113 -, 035 -3.1
-8 -. 073 .0721 -. 015 -1.0
-4,5 . 0423 . 0818 . 023 0.7
-3 .153 . 0579 . 029 2.8
~1.5 . 259 . 0575 , 035 4,5
o] . 377 . 0817 . 047 6.1
1.5 , 4823 , 0883 , 058 7.1
3 . 589 . 0798 . 068 7.5 -
4,5 ., 638 . 0800 , 078 7.7
6 .812 .108 . 094 7.8
9 1.003 . 150 .la7 6.7
12 1,112 . 212 .183 5.3
Elevator 5’O - Rudder Oo ‘Aileron OO
-g° -, 311 112 . 012 -2.8
-6 -, 049 .0732 . 057 -0, 7
-4.5 . 059 . 0643 . 060 0.9
-3 . 174 . 0581 .071 ' 3,0
-1.5 ., 281 . 0800 , 077 4,7
0 . 397 . 0839 , 088 6.2
1.5 , 496 . 0710 , 096 7.0
3 . 619 . 0839 . 109 7.5
4,5 .721 , 0947 . 119 7.6
6 . . 830 . 113 . 134 7.5
9 1.020 .1586 ., 165 6,5
13 1,140 . 234 . 209 4.5

vl J llld..
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‘Experiments with Variat
and aleo witnout g
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- mnle 4 (Cont, )

ions iu the Elevator Adjustmernt
ail Group. '

Stabilicer 8- 30'. -

Elevator 10° - Rudcer 0° - Aileron 0°
Angle of
incidence
wibth ref— 1"
erence to L °p L7=
the crank-
shaft axis.

~g° ~. 313 .113 . 063 -2.8

-6 -, 038 . 0739 . 105 -0.5
-4, 5 . 078 . 0854 L 112 1.2
-3 . 183 . 0823 . 137 2.9
-1.5 . 299 . 0833 ., 133 4,7

o . 417 . 0690 . 149 6.0

1.5 . 512 .. 0770 . 1586 8.7

3 . B44 . 0898 .L172 7.2

4,5 . 740 . 100 . 186 7.4

6 . 849 . 118 . 203 7.2

> 1. 03 173 . 216 8.0
12 1.150 b L3835 . 277 5.1

]

Blevator 15O - Rudder OO - Aileron OO
-90 -, 288 . 114 . 105 -2.5
-8 -. 018 . 0757 . 141 -23.0
-4, 5 . 083 . 0879 . 150 1.4
-3 ., 208 . 0855 .12 3.1
-1.5 . 314 , 0880 L 175 4.7

o] . 430 . 0705 . 193 6.1

1.5 . 537 . 0720 , 200 6.8

3 . 648 ., 0910 . 310 7.1

4,5 . 750 . 104 . 224 7.2

8 . 861 . 124 © . 333 7.0

9 1.050 . 188 . 260 8,3
13 1.165 . 234 . 308 5, 0

e
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Table 4 (Comnt.)
Experiments with Variations in the Elevator Adjustment

and also without gail Group.
Stabilizer 6° 30'.

Elevator 20° - Rudder 0° - Aileron 0°
Angle of
incidence -
with ref-
erence to L Cp Cm L/D
the crank-
ghaft axis,
-g° _. 254 .120 . 185 —2.1
-8 . 015 . 0828 . 227 0,2
~4,5 .127 . 0761 . 236 1.7
-3 . 242 . 0747 . 251 3. 3
-1.5 . 348 . 0775 . 257 4.5
0 . 462 , 0846 . 270 5.5
1,5 . 571 . 0943 " 282 6.1
3 - . 684 .1o86 . 293 6, 4
4.5 . 787 .120 . 304 6.8
6 . 894 . 137 . 312 6.5
9 1. 070 . 184 . 324 8.8
13 1,180 . 244 . 374 4,9
Elevator 25° - Rudder 0° - Aileron 0°
-9° -, 242 .125 . 222 -1.9
-8 . 033 . 0885 . 267 0. &
-4,5 .141 ., 0843 273 1.7
-3 . 257 . 0818 . 220 3.3
-1.5 , 362 . 0843 . 301 4.3
0 . 479 . 0901 . 315 5. 3
1.5 . 583 .lo1’ . 318 5.8
3 . 696 .112 . 331 8.2
4,5 .795 . 137 . 333 6.3
6 . €94 , 143 . 336 8,3
S 1. 0€0 . 189 , 348 5,7
12 - 1. 188 . 358 . 384 4.6

wol 1 .iru_.
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Table 4 (Cont.)

Experiments with Variations in the Elevator Adjustment
and also without Tail Group.

Stabilizer 6° 30t

Elevator 3Q° - Rudder O° Ai'leron 0°
Angle of
incidence
with ref-
erence to cL CD Cn L/D
the crank-
shaft axis.
-g° -. 231 .135 . 265 -1,7
-6 . 049 . 100 . 306 0.5
-4.5 . 180 . 0931 . 319 1.7
-3 . 275 . 0910 ,  .334 3,0
-1.5 . 391 . 0839 . 345 4,0
0 , 500 . 103 .'353 4,9
1.5 . 601 T .112 . 359 B. 4
3 .710 .124 . 369 5.7
4.5 . 815 .19 . 372 5.9
8 ~ ,919 .155 L3723 5.9
9. 1.100 . 197 ., 383 5.6
13 1. 300 . 264" L4123 4.5
Without Elevator and Tail Grour.
-g° ~. 301 . 0995 . 033 ~3.0
-6 —. 048 .0821 . 044 ~0.8
-4,5 . G50 .-0530 " . 035 C. ¢S -
-3 .152 . 0488 , 034 3.1 -
-1, 5 , 244 . 0481 . 023 5.1
0 . 349 . 0518 - . 019 8.8
1.5 . 447 , 0578 .015 7.7 .
3 . 547 . 0652 , 013 8.4 =
4.5 . 844 . 0747 . 010 8.8 =
8 . 731 .0871 -. 010 8.4 =
8 . 908 .125 -. 001 7.3 =
13 1, 005 174 . 011 5.7 =
£

Translated by the National Advisory Committee for Aeronautics.
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Model 1/11 size.

‘F a
= a-773mu (36.43 in.g
ﬁifﬂrv/ b-5545m (31.81_1n.
c--310mm _(8.27 1n.;
o O d-164imm (6.46 in.
d
Angle of attack at Fuselage
Rib 7-3°30"\upper Length 503 mm %19c80 in.)
n17-2930 Ywing %idth 70 mn ( 3.76 in.)
f 14-3° 87 lower:’ Height 105 mm ( 4.13 in.)
Maximum
. Mean
Span -’ Chord Area gap
773 mm 131 mm 833 cmd
Upper wing 1.5 2%, 4.76 in. 129,11 in3 155
Lower * 735 mm 93 mm 533 cmS, 521 tn.
28.94 in. 3.62 in.; 90.21 in . °
Elevator 210 mm 55 mm 83.5 ond
8.27 in. 2.17 in.| 123.24 in3
Rudder 107 mm 50 min 4% .5 umd
4,21 in. 1.97 in.| V.38 ind
Ailerons 185 wn 30 95.0 ol
7.28 in, 1.28 in.| 14.73 v
Stabilizer 195 mm 74 mm 95,5 owd
7.63 in. 2.9 in.| 14.56 ind
Fin @ | emeeme | e -~ 14.5 aul
———e ——— 2.35 ind
|

Fig- 1

Model of the Aeg DL alrplane
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