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SUMMARY

The phrpose of this brief investigation was to demonstrate the feaslbility
of using airmat material for the construction of an aircraft which could
operate at an altitude of 80,000 feet and a speed of Mach .8. In order to
expedite this program, the test specimens used were made from available
materials and merely simulated wing constructions.

Combinations of nylon, Dacron, Fortisam, and fiberglas in the form
of test panels simulating wings with aspect ratios of 3.7 and 8.15 show
that a considerable amount of leeway is available to the aeronautical
engineer in choosing the construction desired. For the wing loadings of am
aireraft performing a typical reconnaissénce mission, it has been shown that
airmat material can be provided which will supply the structural integrity
required.

The next step would be to define a specific mission and make a parametric
study of the variables concerned to enable the design of an pptimum air-
craft, which still retains the radar transparency capabilities and light

welght properties of airmat construction.
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INTRODUCTION

The aircraft designed to perform a high altitude reconnaisance mission
should, among other items, have the capability of escaping radar detection
in so far as practical. This requirement suggests as airframeé materials
airmat and fiberglas, both of which have relatively low radar reflectivity
qualities.

As an girframe material airmat has been successfully used in Goodyear
Alrcraft's "Inflatoplane". This vehicle is a light weight, low speed aircraft
with considerably less demanding aerodynamic and structural requirements
than an aircraft capable of performing a high altitude reconnaisance missione.
To offset this difference in requirements, an airmat designed to operate
at internal pressures up to eight times grepter than the airmat previously
used has been proposed.

The initial buckling strength of airmat structure being primarily
dependent upon the internal pressure, the proposed increase should satisfy
the strength requirements. In order to satisfy the stiffness or deflection
requirements, three approaches have been suggested, each having desirable
features. The first approach employs airmat with neoprene coated Dacron
cover plys which make it readily foldable when deflated yet increases the
stiffness over the nylon airmat used in the Inflatoplane. The second
approach employing Fortisan in place of Dacron is an improvement on the
first with respect to stiffness because Fortisan has a greater modulus of
elasticity. However, in this case the folding life will be reducéd because
the Fortisan fibers tend to break down under repeated foldings. The third
approach employing fiberglas as cover‘ply material eliminateé the folding

feature but greatly increases the stiffness.

16
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As substantiating evidence of the contractors belief that airmat in
some form could feaseably be used as airframe material for an aircraft capable
of performing a high altitude reconnaisance mission, a test program was
requested by the Air Force.

Normally the first phase of a complete test program of this nature
would be the determination of the optimum wing configuration. The second
phase would then be the actual testing of test panels simulating this config-
uration, and the third phase would be the correlation and presentation of
the results of the first two phases. |

Due to the short time duration of this program, 15 October 1957 to 15
December 1957, the logleal sequence of pfocedure noted above could not be
followed. Instead it was necessary to make some basic assumptions concern-

ing the wing configuratioﬁ so that a test program could be initiated immediately.

‘As a result, the panels tested do not represent optimum wing configurations.

17
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DETERMINATION OF SPECIMENS

In order to satisfy the time requirements, it was necessary to use
materials which were readily available from Goodyear Tire and Rubber
Company. Considering the advantage of a wide range of Iinternal pressure
capability, high pressure airmat was selected. This selection limited the
specimen shapes to flat panels three inches thick with a maximum width of
forty inches., This width limitation, in conjunction With the parametric
requirements of an aspect ratio equal to nine and a maximum thickness ratio
of ten per cent or less, prevehted the choice of a very large sweep back
angle., Based primarily upon the above noted limitations, two each of the
test panels shown in Figures 1 and 2 were ordered from Goodyear Tire and
Rubber Company.

All of these test panels have nylon as the basic airmat material.

One each of the two configurations were ordered with three cover plys

of Dacron, and the remainder with three cover plys of Fortisan. The top
cover ply directicn was along the length of the panel and the warp directions
of the other two plys were on alternating forty-five degree blases.

It should be noted that the actual aspect ratios of the two specimens
are 5,24 and 11.5. However, as described later, the corresponding aspect
ratios for the wings simulated by these test panels were determined as 3.7
and 8.15 respectively.

Since an aireraft utilizing airmat construction would probably have
a through wing, the test panels were constructed to simulate the'full span

and thus more closely approximate the wing support conditions.

SECRET w0

Approved for Release: 2019/04/09 C02014934



77-10C a-sa)(

Approved for Release: 2019/04/09 C02014934

SECRET GOODSYEAR

AIRCRAFT
GER 8L99

-

40.0m

’4’2 . _3 #

R

Section A-A (Expanded and Rotated)

i 135.0" -

___________ ) o
' = IT ‘i.j"9"
R ]

? Cutline of Test Panel i
(817.) m—m == OQutline of Sirulated Wing \ L A

Planforms of Test Panel and Simslsoled wirs
(ASI.‘.»i:c;‘l' Ratio = 8,15)

Mgure 1

Section B-B (Expanded and Rotat.ad)

Outline of Test Panel

‘I%O '0" !
G2 At
‘ parter Cl Lins i J7
Quarter Chord Lix \\; [
- 61,0 e B -1
X
=~ | T 258"
\\\\\\ | :
Planforms of Test Panel T —— ! L
———a Y
and Simulated Wing (Aspect Ratio = 3.7 I-—’ 7

Figure 2 19
SECREY )

Approved for Release: 2019/04/09 C02014934



77'|OC(|-53)D(“

Approved for Release: 2019/04/09 C02014934

SECRET GOODSYEAR
AIRCRAFT
GER 8499

DETERMINATION OF SIMITTTUDE FACTGRS FOR TEST PANFLS

Considering that the present state of the art for weaving of airmat

limits the airfoil shapes to those which are symmetrical, an NACA 66-010
airfoil was selected as one which conceivably could be used in meeting the
aerodynamic requirements. Based upon a chord length equal to "C" and only
the forward eighty per cent of the airfoil structurally effective, the
following values for the structural properties of the NACA 66-010 airfoil

were calculated.

I= .002’736.3 = moment of inertia
Z= .054602 = section modulus
A= .064302 = enclosed cross-sectlional area
and ¥ = 1.68C = length of perimeter of enclosed cross-sectional area

For the airmat test panels, which have a rectangular cross-sectional
;.shape with a constant thickness of three inches, the section properties
may be expressed in tef:rms of the width, "b" as

I=4,5p - 2,9 = moment of inertia

Z = 3b - 1.93 = section modulus

A= 3b - 1.93 = enclosed cross-sectional area
and N = 2b - 3.43 = length of perimeter of enclosed cross-sectional area

Equating the two values for moment of inertia results in

I = .00273G° = 4.5b - 2.9 and

U

G 9/165017 - 1060
Performing a similar operation on the other section properties gives
C =\/§5‘F3‘5.‘3‘ for equivalent section modulii |
C =\/m for equivalent enclosed cross-sectional' areas
and C = 1.19b - 2,04 for equivalent perimeter lengths.
20

- ~SECRET

Approved for Release: 2019/04/09 C02014934



77-10C (I-53)M(.

Approved for Release: 2019/04/09 C02014934

SECRET GOODSYEAR

AIRCRAFT

GER 8499

Obviously, all these equations relating "G" and "b" cannot be satisfied
with the same values for the variables. Thus it was necessary to compromise
in the selection of these values and then determine comparison factors
between the test specimen deflections and the wing deflections

To facilitate this comparison, theoretical deflection curves for both
the test specimen and the wing will be determined. Neglecting for now, any
torsional effects and assuming a uniform load,"w", in pounds per foot of
span length on a test specimen of the planform shape shown in Figure 3,
the moment at station "y" is-

My=§(L—y)2 L

_T:

Planform of Typlcal
Tapered Wing
Figure 7

The value of "by"_may be expressed as
_ _ b, - by
by—bR-[R T]y
Substitution of this value into the equation for moment of inertia gives
45%-29-45["13 bl}
M
The deflection at station "x" equals t..z moment of the gy diagram about "x",

that is

2
A, __/(L-.Yl(x-y) b]_ o

(!n;-_-29"l+5 ———-L-—-—- y)

Il

4.

(Lix - 2lxy + xy* _ 12y + 21y2 _ 43) dy

L Eﬁ (4. 50 -29-45[‘3&Tl'iTJJ)
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2

LetCl=Lx
02=-(2Lx+L2)
03=2L+x

G, = U505 - 2.9
and Cg = -4, 5[9&'_t’1]

L
Using these constants, the deflectlon equation may be rewritten as

Dy 2Ef(cl " Gy * 02 = ) oy
(CL|. + C5 )

Integrated, the result is

ot ([ Cr)] [0 o 2

Cs5

¢ 26.C, 2¢,2 1 22
N B B e 13+ —Lt
"5 5 5

The wing to be simulated has the same general planform and load:.ng

éxcept that "bR" and "bT" become "CR" and "‘GT" xjespectively. Thus
Cy = Cr "[' o
Substitution of this value into the equation for moment of inertia results in

_ Cg - Cr}

Iy = ,00273 (CR - [——L——} y)3
2

L'x

i

Let_.ting C‘:L
C, = -(2Lx + 1°)
C,=2L+x
K., = .13950

and Kz = «a1395 . "E—"E_}

the deflection at "x" may be expressed as

f(Cl + 02y+ ng - ) day
X ZE + K2y)3. vy
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i Integration of this equation gives
Log 5_;_1(2‘ 3Ky Gy C2 303 . §9%
O 1 +_"‘~'2+2"5"4
2 2Kq K2 2K2 Kl 2K2 2K2
" 2
|
+ C%Kl -F“GK% i .!gC CZKl N CBK?; BKIﬂ
K2 K™ K Kl + K Ky” 2K _J
1 %_ i x3
K +Kx| 8§ KK + KD
o * K, A Ky
Division of the deflection equation for the wing by the deflection equation
for the test panel and evaluation of the answer results in the comparison
curves shown in Figures 4 and 5.
To compare the torsional stiffness of the test specimens with the wings
which they are simulating requires a study of both the loading and geometric
Sy’ relationships.

A1l of the loads as applied during the test were with respect to the
quarter chord line, this and the span length being the only parts of the
geometry exactly the same for both the test specimen and the wing. Since
the elastic axes of the test specimen and the wing do not coincide, it will
be necessary to establish the relationship between the torque and these axes.
Let the shear load at any spanwise station "y", for both the test spécimen

and the wing be denoted as "P". Then the torque at station "y" on the test

specimen is de and on the wing Pey, where dy equals the moment arm from the

quarter chord line to the elastic axis of the test specimen and ey is the

same parameter for the wing. The elastic axis for the test specimen is

located at the fifty per cent chord line and for the wing at the forty per

cent chord line, thus the values for the moment arms may be expressed as
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dy = .25b, = .25(bg - [t-’ﬂ-{—ﬁ‘] )
and ey = .15C_ = .15(Cp = [CR;—J’EJ y)

As previously determined, the perimeter length of the enclosed cross-

sectional area for the test specimen is N = 2b - 3.43, from which

= 2(by - E)R—#ﬂy) - 3443

For the wing, this parameter was determined as N = 1.68C, which for station
"y becomes |
n - G
N =1.68(c. - | BT
v ( R [ L JY)
Similiarly expressing the enclosed cross-sectidnal areas as variables, from

the values previcusly noted on page 20, results in

A
¥y

i

b - br .
3(bg - B ¥) - 1.93 for the test specimen and

A
J

H

Cr - C
.0643(Cq = [RTT} y)" for the wing.
Reference to any alrcraft structural textbook will reveal the equation,

[ w2 gy 8s the expression for the twist of a thin shelled struce

ture. Substitution into this equation gives

) f'P E25(bR -EDR - bﬂy)] [Z(bR - [bR—ikLT y) - 3-43] dy

x j bR - ) 2
o/ ot w {3(% - E—Tﬁ] ¥y - 1.93]

specimen and

f [15(0 { ;" cl]y)] [1.68(CR -F&E_C.I] y)] i for the wing.
[osc, [%R - ] y) ]
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Since only the relationship between the torsional deflections for the
test specimen and the wing is desired, the shear "P" may be considered as

a constant. Also, for simplifying the solutlon of these torsional deflection

equations, let El = 25 bR and Hl = .15GIR
B, = -.25(BL 2N By = - 15 5D)
B, = 20 - 3.4 Hy = 1,680k
E, = 2B Py H, = - 1.68(03—;7%)
E5 = BbR - 1.93 ' H5 = .2535CR '
B, = - 3(B1=D) By = - 2535 CT)

Substitution of these constants and integration of the twist equations rssults

i e -E ( 18y BByt 5piy + BoEyEs N (.Ei___) , EoEx
X~ hat\ BBy B¢~ E63 - Ect Egx Eéz

E, + E,E; 2E,EB: | +E x
+’14223—' 235 Log<E5 6)forthetestpanel
E6 Eg ) E5

-
and o = I ( i ) I e B T R
" X 4Gt H63 H5 + H63& 2H 62 H63 H5 n H6x

.2 3
_ [' HyH, B H5(H1H,+ + HZHQ) N H2H4H5 1
L3H6 3H62 3H63 ' Hg + Hgx

H,H H.H + HH H-H
: 2L 17 - 23 1
+ 3H5H63 + 6H 52}1 62 + SH_;’T% for the wing.

Dividing the twist equation for the wing by the twist equation for the test
specimen and evaluating the solution results in the comparison curves shown

in Figures 4 and 5.
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27

SECREY

Approved for Release: 2019/04/09 C02014934



Approved for Release: 2019/04/09 C02014934

SECRET GOODSYEAR
AIRCRAFT
GER 8499

DETERMINATION OF AERCDYNAMIC LOADS

It was necessary to define a structural design eriteria so that the
airloads on the wings could be determined. The intentional maneuver require-
ments of the aircraft are conéidered to be quite small since only a recon-
naisance mission was assumed. An incremental load factor over level flight
of ¥ 1.0 should be adequate, thls permits the performance of 60 degree
level flight banked turns and any other minor pitch maneuvers that may be
required such as in take-off and landing. The wing shall also be cgpable
of accepting an unsymmetrical spanwise loading conditien that is reglized
when full aileron is applied during level flight.

The aireraft and of course the wing,.must also be capable of accepting
the airloads when gusts are encountered. It is recdénized that the probability
of gust occurance during the performance of this mission is less than
conventional aireraft, therefore it is reasonable to consider a design
derived gust value of 30 ft. per sec. which changes with altitude as shown
in Figure 6.

The geometry of the aerodynamic equivalents of the taﬁt specimens are
shown in Figures.i and 2. A parametric analysis of the aireraft utilizing
ﬁings of the form shown in these figures yielded the following initial

cruise 1ift coefficients for the best L/D.

Aspect Ratio Sweep Angle @ G CL,
m
8.15 9.6 .32
370 22.5 35

(
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These best lift coefficients are based on the performance of the following

assumed mission:

M = .8
h = 80,000 feet
R = 4,000 nautical miles

It should be noted that the optimization of Cf, is based on the best L/D
when the initial wing loading is permitted to change rather than on the

usual parametervaz when the initial wing loading is fixed. This can be
Cp

seen in the following equations:

W) %
- ex = 2 (g ) VB[ @)

The result of this parametric study is shown in Figures 7 and 8.

"

il

The initial wing loading (n; = 1.0 flight) for each wing is as follows:

W=Clq gq==27.2#/ft.2 (M= .8 at 80,000 ft altitude )
S

Aspeet Ratio W/S = #/ft.2
8015 86?0
3.70 9.52

By the consideration of the gust criteria as defined above and level
flight not to exceed the dynamic pressure (q) of M = .8 at 80,000 ft altitude,
the load factor ( 1 + n, gust) as a function of altitude are shown in

Figures 9 and 10 respectively for the aspect ratio 8,15 and 3.70 wings.
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The method and equations which were used for this calculation are from
Reference 1 and are as follows:

n, = Kg Ve Ude a
498 g

Where Kg is the alleviation factor obtained from Reference 1 which required

the calculation of the mass parameter (L ).

Mg =2W[S

PETa

It will be noted that the load factor from gust considerations are in excess

of the maneuver requirements. The design load factors are as follows:

Aspect Ratio ng
8.15 2.82
3.70 2426

The unit symmetriéél spanwise loading on each wing panel wés determined
by the graphical method outlined in Reference 2. The spanwise loadings for
the wings for a 1lift coefficiert of 1.0 are shown in Figures 11 and 12.

For the design load factor and the dynamic pressure of the flight condition,

the spanwise loading is determined as follows:
‘LCq = ng [(CL)nZ = 1.0] cafre
Ci ©
Figures 13 and 14 are then the symmetrical spanwise loadings for the two
wing panels.
As noted in the above section on the structural design criteria the wing
must be capable of accepting an'unsymmetrical spanwise loading when allerons

are deflected. Some estimate of the aileron requirements however, must be made.

SECRET -

Approved for Release: 2019/04/09 C02014934



77-IOC(I-53)D(

Approved for Release: 2019/04/09 C02014934
SECRET GOODSYEAR

AIRCRAFT
GER 8499

The helix angle criteria EE of .09 for the observer - light plane catagory
2V '

was assumed to be desirable for this aircraft. With an aileron spanning
the outboard 50%4of the semispan and with an aileron chord ration of .2 and
with a total deflection of 30 degrees (15 degrees each side) this helix
angle can be accomplished. Far both wing panels this is calculated as follows:
[
.8 dxIAS
[ (#)2¢]

8 [ 0096 x 4 x 30] = .092

&)
2V /effective

{1

i

In the above equation, the factor .8 accounts for the copsideration of
elasticity of the structure; the balance of the equation and the numerical
values are from Reference 3.

Another cfiteria of aileron design is the desire of a EE of 10'/sec.
which is the value assoclated with bomber aircraft at a 1evei flight speed
corresponding to .8 Cp, . With Cf, pax's of 1.2 and 1.0 for aspect ratio's

of 8.15 and 3.70 respectively, the Pb's  are as follows:

b -
Aspect Ratlo .%“i .
8.15 8.1

3.70 942

This is deemed satisfactory for the purpose of this estimate.

The spanwise loadiﬂg for the unsymmetrical case is determined on the
basis that the deflection of the aileron is.equivalent to a basic‘loading
on the wing caused by a sudden twist of the wing in the aileron section.
The Shrenk method of calculation 6f the spanwise loading was used as

described in Reference 4. The additional loading for a load factor of 1.0

31
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. plus the incremental basic loading due to aileron are shown in Figures 15
and 16 for the dynamic pressure of 27.2 #/ft.z associated with flight at
M= .8 at 80,000 ft. altitude. This dynamlc pressure was assumed to be
realized at low altitude where full aileron is likely to be applied.

The serodynamic loadings shown in Figures 13, 14, 15,and 16 were simulated
by the load schedules shoéwn in Tables 1, 2, 3, and 4,. These load schedules
were developed by dividing the symmetrical portions of the aerodynamic 1ift
curves into load increments in the spanwise direction. Each load increment
was chosen as a multiple of five or tem pounds and its spanwise and chord-
wise location was made to coinclde with the center of pressure of the
aerodynamic load it was simulating. The antisymmetrical portions of the 1ift
curves were simulated in the same manner as that noted above except that
the load ;ncrements were not chosen as multiples of five or ten pounds. It
should be noted that an assumed unit weight for the wing of six tenths of
a pound per square fopt times the appropriate load factor was subtracted

from the aerodynamic lift curves before the load schedules were determined.
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-~ Table 1

Symmetrical Load Schedule*
Wing Aspect Ratio = 3.70

Station** 20% of Load 40% of load 60% of Load 80% of Load 100% of Load

In Pounds In Pounds In Pounds In Pounds In Pounds
4,7 20 30 4o 50
5.2 10
13.9 30 40 50
1h.4 20 |
15.4 10
2345 20 30 L 50
25.8 10
33.2
- 343 20 30 40 50
3647 10
b5 30 40 50
b6 ,2 5 20
5440 5
5540 10 16 21
5605 5
Total Load For 50 105 160 216 271
Half Span

#A11 loads applied along the quarter chord line

**Megsured in spanwise direction from test panel centerline in inches

SECRET o
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Table 2

Symmetrical Load Schedule**
Wing Aspect Ratio = 8.15

?ﬁiﬁiZ“From 15%* 30%* by5%* 60%* 75%* 88%*  100%*
Centerline Load Load Load Load Load Load Load
2.7 10 15 20 25 30 35
6.0 10
8.1 10 15 20 25 30 35
13.5 10 15 20 25 30 35
18.0 10
18.9 15 20 25 30 35
19.5 10
247 10 15 20 25 30 35
29.7 10 10 15 20 25 30 35
3501 10 15 20 25 30 35
41,0 10 10 15 20 25 30 35
45,9 10 15 20 25 30 35
51.6 ' 15 20 25 30
53.6 10 10 35
57.5 10 15 20 25 30 35
63.0 10 15 20 25 30 35
6940 10 10 15 20 25 30 35
7560 15 20 25 30 35
7846 10 10 25
80,5 15 20 30 35
87.0 10 15 20 25 30

Continued on Following Page
*A11 loads in pounds.
*%A11 loade applied along the quarter chord line
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Continuation Table 2
Symmetrical Load Schedule**
Wing Aspect Ratie = 8.15

igzgignFrom 15%* 30%* 5%+ 60%* 75%* 80%*  100%*
Centerline Load Load Load Load Load Load Load
89.3 10 35
93.0 10 15 20 25 30
96.1 10 35
100.0 15 20 25 30
103.5 10 35
107.5 10 15 20 25 30 |
111.8 10 25 35
116.0 15 20 30
121.5 6 10 : 35
126.0 12 18 26 25
129.5 | 3 8
Total Lead For 96 203 312 418 526 625 708
Half Span

*A11 loads in pounds.
**¥A11 loads applied along the quarter chord line
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Table 3 |

Unsymmetrical Load Schedule*
Wing Aspect Ratio = 3,70

77-10C a-ss)r(”

Station** 20% of Load M40% of Load 60% of Load 80% of Load 100% of Load
In Pounds In Pounds In Pounds In Pounds In Pounds
540 15 20 25
55 10
6.6 5
9. MkH 344 5R 69K 103.5R 138R 173R
12, 0%k -4,6L -9,2L -13.8L ~18.4L -23L
: 4 ,6R 9.2R 13.8R 18.4R 23R
15.5 15 20 25
16,7 10
20.1 5
26.2 15 20 25
28.5 10
4.k 5
38.3 20 25
11.6 10 15
146, 3HAnER b.6L 9+2L 13.8L 18.4L 23L
’ -4+ 6R -9.2R -13.8R ~18.U4R -23R
50.1 5
52.1 16 23
5443 5 9
Total Load On
Specimen 40 90 13§ 192 2u6
* All 1oad$ applied along quarter chord line except as noted .
i Measured in spanwise direction from test panel centerline in lnches

*x%  Station at outside edge of center support. Load at this station
applied by restraining vertical motion. "R" denotes right side
: of test panel when looking forward
skk#  BLM gnd "RM denote left and right side respectively of the test
panel when looking forward. Minus indicates up load. At this
station loads are applied 13.05 inches aft of the quarter
choird line
*uxx%  Same as preceding footnote except at this station loads are
applied 9.05 inches aft of the quarter chord line

SECRET L7
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Station** 20% of Load 40% of Load 60% of Load 80% of Load 100% of Load

In Pounds In Pounds In Pounds In Pounds In Pounds
5.9 10
6.5 25 30
73 5 20
9, Qx* 176R 352R 529R 705R 881R
Lip , Ok -5.8L ~11,6L =17 4L -23.2L -29L
5¢8R 11.6R 17.4R 23.2R 29R
17.7 10
19.2 30
2045 5 20 25
29.8 10
334 25 30
37.0 5 20
42.1 10
Ly LA ~5L ~-10L -15L -20L =251
gR 20R 20R 20R , 25R
46.0 30
48.8 25
Continued on following page
* A1l loads applied along the quarter chord except as noted
o Measured in spanwise direction from test panel centerline in inches
*¥%  Station at outside edge of center support, Load at this point
applied by restraining vertical motion. "R" denotes right side
of test panel when looking forward.
wakx  WLW gnd "RY denote left and right side respectively of the test
panel when looking forward. Minus indicates up load. At this
station loads are applied 14,1 inches aft of the quarter chorfl line
o 4 ok o

SECRET GOODSYEAR
AIRCRAFT
GER 8499
Table 4 |

Unsymmetrical Load Schedule*
Wing Aspect Ratlo = 8.15

Same as preceding footnote except at this station loads are
applied 12.7 inches aft of the quarter chord line
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Continuation of Table &
Unsymmetrical Load Schedule*
Wing Aspect Ratio = 8.15

Station*® 20% of Load 40% of Load 60% of Load 80% of Load 100% of Load

In Pounds In Pounds In Pounds In Pounds In Pounds
51l.2 5
54.3 10 20
60.2 30
64,0 25
66.5 5
6840 10
7067 20
751 30
81e3 5 10 25
86, 5H* 5L 10L 15L 20L 25L
-5R ~10R =15R =20R =25R
90.1 20 30
97e2 5 10 25
110.,0 20 30
114,0 . 10
1L, 28wk 5.8L 11.6L 17.4L 23.2L 29L
‘ ~5.8R -11.6R =17 4R 23 2R ~29R
119.5 5 26
127.5 3 7 15
Total Load On R
Spscimen 80 186 294 Lo2 510
* A1l loads applied along the quarter chord line except as noted
* Measured in spanwise direction from test panel centerline in inches

*x%  WLW gnd "R" denote left and right side respectively of the test
panel when looking forward. Minus indicates up load. At this
station loads are applied 10.7 inches aft of the quarter chord line

»x»#% Sgme as preceding footnote except at this station loads are applied
9.4 inches aft of the quarter chord line.
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TEST PROCEDURE

Reference is made to the photographs on pages 122 through 134 for the
method of loadiapplication and the test jig used. The test procedurs
consisted of first marking the test speciman with masking tape at locatlons
defining the load application points and attaching scales to the bottom of
the test panel so that both torsional and bending deflection readings could
be made. The location of these scale attachment points is shown in Figures
17 and 18.

Following this, the specimen was placed in the test jig, rasied, and
warp readings recorded for the specimen at the internal pressure under
consideration. The test panel was then lowered to the supporting structure
of the test jig and the lowest load increment applied. Readings of the
scales were taken while the speciman was on the test jig supporting structure.
The specimen was then raised until clear of all supporting structure and new
readings taken. After reduction of these three sets of readings. the
deflection curve for the test panel was obtained. For all load incremernts
at the pressure under consideration, the procedure Jjust described with respect

to readings was repeated with the exception that new warp readings were not

+aken. To get the deflection curves for different internal pressures, it

was necessary to repeat the precedihg procedure with the exception of the
specimeri marking and scale attachment.

Two sets of readings were taken to check the contour stability of the
large Forti&an test panel while under an internal pressure of fofty’pounds
per square inch. The test panel was placed on two tables twenty-two inches

apart. The centerline of the test panel was made to coincide with the
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midline of the twenty-two inches between the tables. Five readings along
the centerline of both the top and bottem of the specimen were taken for
zero, sixty, and one-hundred and twenty pound loadings. The sixty and ons

hundred and twenty pound loads wefe distributed along this centerline.
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TEST RESULTS

The test rasults are presented in two different forms in Appendices
"A" gnd "B", In appendix "A" are tables 6 through 37, in which the measured
data and its reduction for the test panels are shown. Also in this section
are tablés 38 through 41 showing the conversion of deflections for some
of the test specimens to the corresponding values for the simulated wing.
Appendix “B" are Figures 20 through 33 which graphically show the test
specimen deflections. Also graphically presented in Figure 34 through 36
are some deflection curves to indicate internal pressure and cover ply
material effects. The deflections which could be expected of the simulated
wings are shown in Figures 37 through.40.

The measured values of the deflections were not entirely symmetrical.
This can be attriiated to two major sources. The first is the cover ply
layups which were evidently not under a constant tension when they were
attached to the airmat. As a result, the stiffness of the cover plys
varied over the span length. The second source of error was the initial
warp of the specimens. This error was undoubtedly reduced considerably
by obtaining initial warp readings under zero external loads and correct-
ing the deflections accordingly.

A total of thirty different tests were run for this program. This
was the maximum number of tests which could be run in the short calendar
time allotted. Since a complete envelope of test results covering all
internal pressures and loadings for the specimen could not be obtained,
it was necessary to choose which tests were to be run. For this reason

specimens were, shortly after receipt and with only a few tests performed,
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sent to the Fiberglas Department to be covered. The Dacron test panel,
representing the wing with an aspect ratio of 3.70, was damaged and could
not be tested because it was cured at too high a temperature and intermal
pressure. The other Fiberglas covered specimen yielded results up to
60% of the maximum symmetrical load. At 80% of the maximum symmetrical
load a shear failure in the Fiberglas skin at the wing root connection
prevented continuation of the test.

The Fortisan covered specimen, representing the wing with the 8.15
aspect ratio, deflected at 15% of the maximum symmetrical load so much
that it wasn't considered necessary to continue the tests on this specimen
for any higher percentages of the maximum symmetrical load.

The results of the contour stabllity check are shown below in Figure 19

and Table 5.

1T 2T 3T LT 5T
Vam. ’ * * * Unloaded
L t) Cross-Sectional
¥ ¥ * * —* Shaps
1B 2E 3B 4B 5B
. 13 ]

Cross-Sextic
Shpe .

60 Pourd Losd

————l———— ~ Cross—sectionml
1 ) Shape At

120 Pound Load

Cros: -Saction OF
Test Panel
Conteur Stabi ity Chack
Figure LS
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Table 5

Contour Change of
Fortisan Specimen
at 40 PSI Internal Pressure

Reading for Reading for Deflection Deflection

Reading for 60 Pound 120 Pound for 60 Pound for 120 Pound

Station*  Zero Loading Loading Loading Loading Loading
1T 6,38 6.41 644 .03 .06
2T 7.12 7e22 733 -0 .21
3T 756 7.69 7.84 ol3 228
47 731 742 7453 oll 22
5T 6488 6.8k 6.80 .0l .08
1B 4,19 4,16 4,13 .03 <06
2B 3.28 3.18 3;07 .10 21
3B 3.08 2,96 2.82 012 26
4B 3.13 3.02 2,91 «11 022
5B 347 3.43 3439 .0l .08

*Reference Flgure 19,

It was not possible to actually simulate a wing cross-section, because
the leading and trailing edge radii of the test panel have a shape stiffness
whereas a comparable stiffness does noti exist in the NACA 66010 airfoil.
The results of the contour check on the test panel merely indicate this
leading and trailing edge stiffness and it is probable that even smaller

contour deviations would occur on an airfoll shape.
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CONCLUSIONS AND RECOMMENDATIONS

The test results obtained show the structural feasibility of using
airmat, in some form, as an alrframe material for an aircraft capable of
flying under the loads and at the speeds described in the aerodynamic section
of this report.

For wings with an aspect ratio of four of less, airmat in its simplest
form will meet the structural requirements. The deflections measured in
this test for the wing with the 3,70 aspect ratio are considerably more
severe than a wing on an alrplane would experience. Thi@ is because the
airplane wing would have a better mass distribution: that is, weight in
the form of nacelles properly located on the wing which would reduce the
deflections.

High aspect ratio wings made of airmat employing fiberglas as a cover
ply material and epoxy resins as the bonding agent are very stiff and thus
feasible from the structural viewpoixnt° In a comparison of this wing
construction and a fiberglas wing hgying a foam core, the airmat wing with
the fiberglas cover plys should be lighter. In the airmat wing, better
utilization may be made of the fiberglas strength. The reason for this is
the elimination of buckling under compression as a problem and the ability
to make full use of the high tensile strength of fiberglas. In the fiberglas
covered airmat wing, the air plus the drop threads and the single nylowi
rubber impregnated cover ply would probably be lighter than the cbmparable
foza core needed to stabilize the compression side of the fiberglas wing.

From these tests, the general conclusion may also be drawn that the

stiffness of an alrmat structure increases with the internal pressure.
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This suggests the possible use of conical shaped fabric spars under high
internal pressures for achieving stiffness in conjunction with lightweight
airmat for maintaining the airfoil shape.

Another possibility for obtaining a very stiff airmat structure is
through the use of fiberglas cloth with a neoprene bonding agent, thereby
taking advantage of the stiffness qualities of fiberglas yet yielding a
material with_limited folding capabilities.

Some further development work would be required for any of these
suggested meth&ds tolyield optimum results with respect to strength, stiffness,
weight and radar reflectivity. It should be noted though, that on the
basis of the test results presented in this report, the success of such a
development program seems assured.

- With this in mind, and as a first step, it is recommended that a
parametric study, encompassing the mission requirements and the sﬁggested
structures, be initiated.

The reéults of such a parametric study should further substantiate
the feasibility of using airmat, in some form, as the airframe material

for a high speed, high altitude reconnaisance airplane.
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TEST RESULTS IN
TABULAR FCRM
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EXPLANATION OF COLUMN HEADINGS FOR DEFLECTION TABLES

SYMMETRICAL LOADINGS

Points where deflections measured, reference Figures 17 and 18 on

page 52 .

Zero readings taken when specimen loaded but resting on Jig supporting
structure.

Loaded réadings taken when specimen loaded and rasied clear of jig support-
ing structure.

Difference of columns one and two which represent deflections plus initial
warp of structure measured with respéot to transit level.

Initial warp of specimen measured witﬁvrespect to a plane through the
specimen centerline. Reference Tables 6 and 7 on pages 62 and 63 .«
Summation of cblumns four and five which eliminates the initial warp of
the specimen from tHe deflectlon readings.

Subtraction of the deflection reading at point nine, column six, from

the deflection readings at all odd numbered pdints in column six.
Substraction.of the reading at point ten from the readings ﬁt all even
numbered points in column six. This operation changes the deflection
reference plane from the transit level to a plane through the specimen
centerline, | |

Subtraction of the sum of the two tip deflections at one end from the sum
of the two tip deflections at the other end of column seven divided by

two represents the average difference between the tip deflections.

\a
O
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Division of this average difference between the tip deflections by the
span length is the tangent of the angle through which the deflectlion
reference plane should be rotated to make the center support level.
Correction of all the deflection readings of column seven are made by
the addition or substraction of the factor obtained by multiplying the
distance from the centerline by the tangent of the angle through which

the deflection reference plane should be rotated.

60
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EXPLANATION OF COLUMN HEADINGS FOR DEFIECTION TABLES

UNSYMMETRICAL LOADINGS

Points where deflections measured, reference Figures 17 mmd 18 on

page 52 .

Zero readings taken when specimen loaded with symmetrical portion of
load but resting on Jjig supporting structure.

Loaded readings taken when specimen loaded with both symmetrical and
antisymmetrical portion of load and rasied clefr of Jjig supporting
structure.

Difference of columns one and two which represent deflections plus'
initial warp of structure measured with respect to transit level.
Initial warp of specimen measured with respect to a plane through the
specimen centerline. Reference Tables 6 and 7 on pages 62 and 63 .
Summation of colgmns four and‘five which eliminates the initial warp
of the specimen from the deflection readings.

Subtraction of the deflection reading at point nine, columh six, from
the deflection readings at all odd numbered points ih ecolumn six.
Subtraction of the readings at point ten from the readings at all evéﬁ
numbered points in column six. This operation changes the deflection
reference plane from the transit level to a plane through the specimen

centerline.
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Table 6
Warp Readings
Wing Aspect Ratio = 8.15
Station*** 20 PSI* 40 PSI** 60 PSI **
Regdine Corrected Reading Corrected  Reading Coprdeted
1 18.10 70 7495 +9.,60 7.70 -6.90
2 18,10 -.70 8.70 +8.85 8455 =620
3 17.90 ~¢50 11.32 +6.423 9.90 4,70
n 17.85 ~.l45 11.74 +5.81 11.10 -3465
5 17.50 =10 14.20 +3.35  11.55 -2.05
6 17.50 +,10 15050 +2.05 12.95 -1.80
7 17.30 +.10 16470 +.85 13.15 ~1.45
8 17.18 +.22 17.15 +,040 13.95 -8
9 17.40 0 17.55 0 14,60 0
10 17,40 0 17.55 0 14,75 0
11 17.10 +,30 18,20 -.65 17.05 +2.,45
12 17.30 +.10 16.75 +.80 15.60 +.85
13 16.70 +,70 20,10 -2.55 22,30 +7.70
14 17.45 -.05 17.50 +.05 19.60 +4.85
15 16.60 +,80 23.40 -5.85 29.90 +15430
16 17,40 0 21.80 23.25  27.70 412,95
17 17.40 0 27.55 -10.00 35450 +22,90
18 17.40 0 27.75 -10.20 37.70 +22.95

*ok
oxk
ol o

L3 X 234

Cover Ply Material - Dacron with Fiberglas

Cover Ply Material - Fortlsan

Reference Figure 17
Reading taken with scale against bottom of specimen.

Specimen raised clear of test jig with no load on it.

SECREY
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Deflection reference plane moved from transit level to a
plane through the centerline of the specimen.
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Table 7

Warp Readings
Wing Aspect Ratio = 3.70

Station*** 20 PSI* ho PSI*- 60 PSI**
Reading Corrected Reading Corrected Reading Corrected
E3 1 e 2k 7 o o Ak T Ty o 3ok o o ol e
1 21.49 -a06 21,00 -»10 15,60 +14,85
2 21,46 =209 20,95 ~al5 15.50 +4.,50
3 20,63 -:92 20,39 -.71 16.60 +3.55
i 20.53 -1,02 20,08 -1.15 17.08 +2.98
5 20648 «1.07 20,03 -.60 18.30 42,15
6 20.35 -1.20 19.90 -1.21 18.90 +1.10
7 21.07 ~.48 20,71 -39 19.60 +.85
8 20,99 -+56 20.68 -oli2 20.05 =205
9 21.55 0 21,10 0 20 .45 0
10 21.55 0 21.10 0 20,00 0
11 22,09 +J5h 21,49 +.39 21,10 o65
12 22,11 +456 21.52 +.42 19.90 +,10
13 22,62 +1.07 21,70 +.60 22,00 -1.55
14 22,75 +1,20 22.31 +1.21 20455 ~o55
15 22,91 +1,36 21.81 +.71 23.50 ~3.05
16 22.57 +1.02 22.05 +.95 22.55 ~2055
17 21.59 +.04 21,17 +.07 25.45 ~5.,00
18 21.66 +.11 21.26 +,16 25.40 - -5.40
* Cover Ply Material - Dacron

e Cover Ply Material -~ Fortiszan

*#*  Reference Figure 18 ,

*4%%  Reading taken with scale against bottom of specimen.
Specimen raised clear of test jig with no load on it.

»x¥8x Deflection reference plane moved from transit level to a
plane through the centerline of the specimen.
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- Table No. 8
2o%w§?gmgi§:§; gamﬁ:t:'liézcmad
at 20 PSI Internal Pressure
Cover Ply Material - Dacron
@ - @ » @ * @ * @ * @ * @ x x
1 3625 1.42 -1.83 -.,06 -1.89 -9.24 ~4.86
2 L,12 2.55 -1.57 -.09 -1.66 =9.31 -4.93
3 3.10 4.58 148 -.92 - .56 =679 -3.21
L 4,10 5.93 1.83 -1.02 - .81 -6.84 -3.26
%5 -19.85 -11.30 4,28 -1.07 3,21 4,14 -1,55
**6 -20.15 -10.90 462 -1.20 342 423 -1.6%
wxg ~16.20 - 3.80 6.20 - .48 5.72 -1.63 - 1
8 3.00 9.53 6453 - .56 5.97 -1.68 - U6
- *%9 -13.40 - 1.30 7+35 0 7.35 0 0
**10 -21,00 - 5,70 7465 0 7465 0 0
*%11 -19.65 - 4,50 7.58 + .54 8el2 + .77 - JW5.
*x]2 -17.80 ~ 2,20 7.80 + .56 8.36 + .71 - o5l
##13 -14.80 - .20 7.30 +1.07 8637 +1.02 -1.57.
14 5.40 712.85 745 +1.20 8.65 +1.00 ~1.59
15 5460 11.96 636 +1.36 772 4 .37 -3.21
16 L ,68 11.76 7.08 +1,02 8.10 + 45 -3.13
17 5632 12.05 6,73 + O 6.7 - .58 4,96
18 3.40 10.48 7.08 + .11 7.19 - 46 -4,84
*Reference page 59 for explahation of column headings.
**These seales were half-scale and inverted.
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— GER 8499 .
Table No. 9
Wing Aspect Ratio = 3.70
4o% of Maximum Symmetrical Load
at 20 PSI Internal Pressure
Cover Ply Material - Dacron
3.22 -3.22 -.06 =3.28 -12.53 - 8 08
2 4.0l .92 -3.12 -e09 =3.21 -13.02 - 8.57
3 2.81 IJ’QZO 1039 "'092 047 — 8.78 - 5.14
4 3.78 5460 1.82 -1.02 .80 -~ 9,01 - 5.37
45 220235 -9.95  5.21  -1.07 B4 - 5.11 - 2.48
*#6 -21,05 -9.60 5.73  ~1.20 4,53 - 5.28 - RB.65
ek -16.50 - .80 7,85 - L48 7.37 - 1.88 - b4
8 2.61 ~11.81 9,20 = +56 8.64 - 1L.17 + .07
- #%9  _13,50  +5.00 9.25 0 9.25 0 0
*%10 21,68 -2.06 9.81 0 9.81 0 0
%] -19.75 -l.45 9.14 + .54 9.68 + .43 = 81
*¥}12 -17.70 +1.00 9.35 + .56 9,912 + 1.10 S 4%
*%] 3 =14,70  +1.40 8,05 +1.07 9.12 - .13 - 2.76
14 5,40 1.60 B.20 +1,.20 9,40 - G4l - 3.04
15 5.64 12,40 6.76  +L1.36 8,12 - 1.13 - 4,77
16 4.68 11954 6086 +1002 7088 Ll 1093 - 5’57
17 5,30 10.85 5455 4+ O 5.59 = 3.66 - 8.11
18 3.36 8.98 5.62 + .11 5,73 - 4,08 - 8.53
*Reference page 59 for explanation of column headings.
**These scales were half-scale and inverted.
P
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GER 8499

Table No, 10
Wing Aspect Ratio = 3,70
60% of Maximum Symmetrical Load
at 20 PSI Internal Pressure

Cover Ply Material .- Dacron
O @ O ® 06 © O O
1 3.01 .60 =2.48 -260 2,54  -16.19 “12.44
2 4,00 .90 23,10 -.09 -3.19  -17.49 =13.74
3 2.74 6.00 3.26 =92 2.34 -11.31 - 8.24
by 3.80 7.30 3.50 =1l.02 2.48 -11.82 - 8.75
x5 -20.48 ~3.70 8,37 =1.07 7.30 - 6.35 - 4,13
**6 -21.10 ~3.70 8,70 =1.20 7.50 - 6.80 - 4.58
a2 -16.70 +7.30 12.00 - .48 11.52 - 2.13 - 1.09
8 2.61 14,98  12.37 - .56 11.81 - 2,49 - 1.45
*%Q -13.70 +13.60 13.65 0 13.65 0 0
*#10 ~22,00  + 6,60 1430 O 14.30 0 0
**11 -19.75 + 6,10 12,93  + .54 . 13.47 - .18 - 1,22
]2 -18,00 % 8050 13.25 + .56 13.81 -~ .49 - 153
**173 -14.70 + 5,40 10,05 +1.07 11.12 - 2.53 - 475
W 5.40 4.20  10.80 +1.20 12,00 - 2,30 - 4.52
15 3.32 11.40 8.08 +1.36 9ol - L2l - 7.28
16 L.76 12.60 7.84  +1,02 8,86 - S.uk - 8,51
17 5.30 10.15 4,85 + .04 4,89 - B.76 ~12,51
18 3.88 8.65 Le27 + .11 4,38 - 9.92 -13.67
*Reference page 59 for explanation of column headings.
**These scales were half-scale and inverted.
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Table No. 11
Wing Aspect Ratio = 3.70
4o% of Maximum Symmetrical Load
at 40 PSI Internal Pressure

Cover Ply Material -~ Dacron
@ Ok @ @ O} O @+ ©®-
3,20 -.10 -9.90 -8.26
2 3470 3460 .10 ~o15 =25 -10.41 -8.77
3 2,90 6.95 4.05 -a71 3,34 - 6,66 ~5.32
n 3.52 8.20 4,68 <115 3,53 - 6.63 ~5429
85 -20.10 -6.50 6.80 - .60 6,20 - 3.80 -2.83
#¥6 ~21.30 ~5.10 8.10  -1.21  6.89 - 3027 -2,30
4 -15.95 +2.75 9.35 - 39 8.96 - 1.04 - 59
8 2.75 12,30 9.55 - W42 9.13 - 1,03 - 58
*%9 -13.00 +7,00 10.00 0 10.00 0 0
#5710 ~21.00 +,10  10.16 0 10,16 0 0
*%1] <1930 - .90 9.20 + .39 9.59 - .M - .86
*%12 -17.28 +1,55 942 + 42 9.84 - .32 - 77
*%]73 -15.35 - .60 737+ 60 7,97 - 2.03 3,00
14 L.66 . 12,20 7.54  +1.21L 8,75 - 1.4 ~2.38
15 3.16 8436 5,20+ .71 5.9 - 4,09 ~5043
16 3.17 8.26 5009  + .95  6.04 - ho12 -5.46
17 3.94 7420 3.26 + ,07 3.33 - 6,67 -84 3L
18 4,10 7.00 2,80  + .16  3.06 - 7.10 8,74

*Reference page 59 for explanation of column headings.

**These scalés were half-scale and inverted.
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GER 8499

77*“0-53(.

Table No. 12
Wing Aspect Ratio = 3.70
60% of Maximum Symmetrical Load
at 40 PSI Internal Pressure
Cover Ply Material - Dacron

(::) x (};)* (::),, (::>!k <::) x (::)*. (::>.* ‘II'*

3;25 4,65 1.40 -.10 1.30 -11.80  -11.23
2 3,60 14,80 120 -.15 1.15 -12.62 12,05
3 2.90 8.96 6.06  -.71 5435 ~7.75 -7.28
4 3,42 10.20 . 6.77  -1.15 5063 -8.14 ~7.67
5 —19.90 -.10 9,90 -.60 9.30 ~3.80 -3.46
w6 — 21,40 420 10,80  -1.21 9459 -4.18 ~3.84
w7 —15.80 9.10 12,45 4039 12.06 -1.04 -+38
8 2,70 15,81  13.11 -ol2 12,69 -1.08 -.92
#%9 12,90 13.3 13.10 . 0 13,10 0 0
**10  —~19.55 6.45 13,77 0 13.77 0 0
%11 —19.10 4,35  11.72 +,39 12.11 -.99 -1,15
**12  —17.30 7.50  12.40 +.42 12.82 -.95 -1.11
*#]3  ~15.2 249 9.05 #,60 9.65 -3.45 -3.79
14 5938' 14.60 9.22  +1l.21 10.43 -3.34 -3.68
15 3.90 8.95 5.05 +.71 5076 -7 3k -7.81
16 3.95 8.95 5400 +.95 5.95 ~7.82 -8,29
17 390 620 230 +,07 2,37 210.73  -11.30
18 b1l 6435 2.21 +,16 2,37 211.40 21197

*Reference page 59 for explanation of column headings.

*#These scales were half-scale inverted.
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Table No. 13
Wing Aspect Ratio = 3.70
80% of Maximum Symmetrical Load
at 40 PSI Internal Pressure

Cover Ply Material - Dacron
o o O O 0 O 0 O
.1 3.23 3.50 27 =10 ~14.35  -14.75
2 3.80 3.65 -.15 -.15 -30 215439 =15.79
3 2,91 8.75 5.84 -7 5.13 - 939 - 9.71
i 3.68 10.05  6.37  -1.15 5.22 - 487  -10.19
ok 5 - 20425 1,00 10.62 - +60 10.02 - L.50 - L.73
“x6 —~21.10 1,35  1l.22  -l.21 10,01 - 5.08 - 5.31
g ~16.40 11.10 13.75 - <39 13.36 - 1.6 = 1.27
8 2,66 16.84 14,18 - A2 13.76 - 133 - l.44
4G ~13.6 15.35 14,52 0 14,52 0 0
- #%10 —21.65 8.55 15,10 0 15,10 0 0
**]1] —19.70 5.30 12,50  + .39 12.89 - 1.63 - 1.52
*#) 2 -17.80 8,70 13,25  + A2 13.67 - 1ol - 1.31
**]73 ~15,10 2,60 8485  + .60 9145 - 5,07 - 4,84
14 5.36 14.20 8,84  +1.21  10.05 - 5.04 - L.81
5 3.26 7 o5 4,19 + .71 4,90 - 9.62 - 930
16 3,40 748 4,08 + .95 5403 -10.06 - 9.74
17 4,0l 3.35 -69  + .07 w62 S15.18 Q474
18 k.35 3.1 -1.25  * .16 -1.09 -16.18  -15.78.
*Reference page 59 for explanation of column headings.
»*These scales were half-scale inverted.
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TR dikinih
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Table No. 1k
Wing Aspect Ratio = 3.70
100% of Maximum Symmetrical Load
at 40 PSI Internal Pressure
Cover Ply Material - Dacton

@*@*@@@@@.

1 3.18 ' 1.22 -.10 1.2 -18.68  -18.92
2 3.20 435 1.15 -.15 1,00  -18,06  -18.30
'3 2.90 10.56 7.66 =71 6.95  -10.85  -11.,05
i 3,20 11.82  8.62  -1.15 7.7 11.59 0 -11.79
%5 19,65 6.70' 13,18 - .60 12,58 - 5,22 - 5.36
*%6 -21.90 7.00 1445  -1l.21  13.24 - 5.82 - 5.96
#x ~15,4 18,1 16,75 - .39 16.36 - L. - 151
8 2,46 20.52 18,06 - .42 17.62 - Ll.hk - 1.5
*%Q ~12,5 23.1  17.80 0 17.80 0 0
10 ~17.3 148 19.06 o 19.06 0 0
*x] 1 -18.80 12,10 1545 + .39 1584  -1,96 - 1.89
*%] 2 —17.9 14.8 16.35  + 42 16.77 - 2.29 - 2.22
#%] 3 —14,9 6,80 10.85  + 60 1145 - 6.35 - 6.21
W 5.16 16.5' 10,34  +1.21 11.55 - 7.510 - 7937
15 3430 8.65 5.31 + .71 6.02  -11.78  -11.58
16 3,20 8455 5435  + .95 6430 12.76  -12.56
17 4,00 3015 -.85  + .07 -.78  -18.58  -18.34
18 4,1k 3ol -7+ 16 -.58  219.64, -19.40

*Reference page 59 for explanation of column headings.

**These scales were half-scale and inverted.,
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@@

™

AV¢ BN ' BEENES B s NS U = A *

10
11
12
13
14
15
16
17
18

6400
5.90
La52
6.32
~15.04
-13.98
~13.14
6.52
-11.52
- -15.70
-13.00
-17.02
~12.k0
Lo 40
4,80
3452
6,02
6450

)

23,03
23,61
23,00
25.58
24066
28,10
29.12
27,78
32,00
27.82
31.16
25.64
32,92
25,88
28,13
26433
30,80
31.66

Table No. 15
Wing Aspect Ratio =1.3.70

20% of Maximum Symmetrical Load
at 60 PSI Internal Pressure

Cover Ply Material - Fortisan

(E£>*

17,03
17.71
18.48
19.26
19.85
21,04
21.13
21.26
21,76
21.76
22,08
21.33
22,66
21,48
23.33
22.81
24,78
25.16

(::>*

4.85
.50
3055
2.98
2.15
1.10
85
~.05
0

0
-.65
+,10
=L.55
-55
-3.05
-2.55
~5400

-5.40

<::)*

121.88

22.21
22.03
22,24
22,00
22,14
21.98
21.21
21.76
21.76
21.43
21.43
21,11
20.93
20,28
20,26
19.78
19.76

w55

-s33
-s33
~465
-.83
-1.48
-1:50
-1.98

-2600,

*Reference page 59 for explanation of column headings.
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-ol0

-.06..

27

-.05
-.05
-.08
-026
=62
-6l
- o8l
=086
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AIRCRAFT
GER 8499

77-10C(1-5IM

Table No. 16
Wing Aspect Ratio = 3.70
L0% of Maximum Symmetrical Load
at 60 PSI Internal Pressure
Cover Ply Material - Fortisan

OO O O 0 & O O
1 6402 21.50 15,48 4.85 20433 -2052 -2.50
2 5490 22,00 16,10  4.50 20,60  -2.25  =2.23
3 Ly 5k 22,19 17,65 3455 21,20  ~l.65  -l.64
L .6.33 24468 18.35  2.98 21,33  -l.52  =l.51
5 -15.02 24458 19,80 2,35 21.95 -+90 -.89
6 -13.96 27.84 20,90  1.10 22,00 -85 -84
7 ~13.10 30.50 21.80 .85 22,65 -.20 -o20
8 65 29.09 22,55 =405 22,50 -.35 -.35
9 -11.50 34420 22.85 0 22.85 0 0

10 -15.68 30.02 22.85 0 22.85 0 0

11 ~12,98  33.72 23.35  -.65 22,70 -.15 -.15

12 -17.00 28.10 22455 .10 22.65 -420 ~e20

13 -12,40 35,00 23,70 -1.55 22,15 ~.70 -7

14 4040 26495 22,55 =455 22.00 -s85 ~.86

15 L 81 29.06 24.25 =3.05 21,20 -1.65  -1.65

16 3.52 27.27 23475 =255 21,20  -1.65  =l.66

17 6.03 31.58 25055 =500 20,55 ~ ~2.30  =2.32

18 6450 32.35 25085  -5.40 20,45 2,40 @ ~2.42

*Reference page 59 for explanation of column headings.
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Table No. 17
Wing Aspect Ratio = 3,70
60% of Maximum Symmetrical Load
at 60 PSI Internal Pressure
Cover Ply Material - Fortisan

® @ O ® & & O O
1 603 20,63 14,60 4,85 19,45 k.60 -l.60
2 5.91 20.96 15,05 1,80 19.55 4,50 <450
3 lo56 2202 17.55  3.55 2110 =295  -2.95
L 643k 24,68  18.35 2.98 21.33 2,72 -2.72
5 ~15.00 26,00  20.50 2.15 22,65 2140 1,40
6 -13.96 28490 21.43 1.10 22.53 =152 -1.52
7 -13.08 32.72 22,90 .85 23.75 ~30  =a30
8 6455 30.10  23.55 -005 23.50 ~e55 -+55
9 -11.50 36460 24,05 0 24,05 0 0

10 -15.68 32,42  24.05 0 24,05 0 0

11 ~12,96 35.7%  2W.35 -.65 23.70 -.35 -.35

12 -16.98 30,12  23.55 .10 23.65 - o4O - .40

13 ~12.38 36,10 2424 2155 22,69 “1.36 0 <136

14 ol 27,56 23,15  ~.55 22,60  -lA5  -l.b5

15 L,82 29.12 24,30 -3.05 21.25 ~2080 ~2.80

16 3453 27,28 23,75 =255 21,20 ~2.85  =2.85

17 6.0k 30059  24.55 =500 19.55 4,50 =450

18 6,51 31.36 24,85 -5.40 19.45 4,60 4o 60

*Reference page 59 for explanation of column headings.
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SECRET GOODSYEAR

AIRCRAFT
GER 8499

Table No. 18
Wing Aspect Ratio = 3.70
80% of Maximum Symmetrical Load
at 60 PSI Internal Pressure
Cover Ply Material - Fortisan

77-!0C(l-§3‘)¥

o @ @ & O © O ©
1 6.05 20,36  14.31  KL.85 19.16 -6458 -6.82
2 5.93 20,54 14,61 4.00. 19.11 ~6.63 -6.87
3 Lo 57 22,63 18,06 3455 21.61 ~4,13 “4.31
L 6435 24,78 18.4k  2.98 21,42 ~b,32 -4, 50
5 -14.98 27,84 2l 2.15 23456 -2.18 -2,30
6 ~13.94 30,66 22,30  1.10 23440 -2434 -2.46
7 -13.06 35.86  2h.u6 85 25.31 -ol43 ~oH9
8 6457 31.53 24,96 -.05 24,91 -«83 -89
9 -11.48 40.00 25,74 0 25,74 0 0

10 -15.66 35,82  25.74 0 25,74 0 0

11 -12.94 38,78  25.86  ~e65 25,21 -.53 -7

12 ~-16.96 33.26 25,11 .10 25.21 =053 -7

13 -12.38 38,08 25,23 -=1e55 23,68 -2,06 -1.96

14 LMLZ 2848 24,06 ~-a55 23451 223 w2009

15 4,83 29,39 24,56 -3.05 21.51 ~to23 <105

16 354 274,40 23,86 ~2.55 2131 -l l3 =be25

17 6.05 29.86 23,81  -5.00 18.81L ~6.93 =6.69

18 6052 30.43 23,91 ~5.40 18.51 ~7423 -6.99

*Reference page 59 for explanation of column headings.
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Table No. 19
Wing Aspect Ratlio = 3,70
100% of Maximum Symmetrical Load
at 60 PSI Internal Pressure
Cover Ply Material - Fortisan

77°IOCﬂ=53)|{”

SECRET
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@ 0 O O O O 0O &
1 6.07 28.06 11,99 k.85 16.84 -10.14 -8.22
2 5495 27,98 12,03 1,00 16,53  -10.45  -8.53
3 L.03 31.16 16.57 3.55 20.12 -6.87  -5.43
in 636 33.25 16,89 2.98 19.87 7L =5.67
5 ~14.,96 27.12 21.04 2,15 23019 -3.79  -2.83
6 -13.92 29,94 21.93 1,10 23,07 -3.95  -2.99
7 -13.04 37.08 25.06 .85 25.91 ~1.07 59
8 6458 32,21 25.63 -.05 25,58 -1.40 -92
9 ~11,46 42,50 26.98 0 26,98 0 0

10 -15.64 38.32 26.98 0 26.98 0 0
11 212,92 U146 27,19 -.65  26.54 Sl —092
12 -16.94 36,12 26.53 .10 26.63 -e35 =83
13 ~12.36 41,78 26,57  -l.55 25.02 S1.96 -2.92
14 1,43 20.86 25,43 =55 2888 -2.10 =306
15 Lo 8l 30,73 25.89  =3.05 22.84 il =5.58
16 3455 28.88 25.33  -2.55 22,78 11,20  =5.64
17 606 31.75 25,69 =500 20 069 -6.29  =8.21
18 6452 32,30 25.78  =5.40 20.38 -6.60 =852
*Reference page 59 for explanation of column headings.
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Table No. 20
Wing Aspect Ratio = 3.70
20% of Unsymmetrical Load
at 60 PSI Internal Pressureé
Cover Ply Material - Fortisan

o o o o @O © O

1 6,00 21.25 15,25 4,85 20,10 .35
2 5.88 21.68 15.80 4,80 20.30 .55
3 4,50 21.10 16,60 355 20.15 .40
4 6430 23,60 17,30 2.98 20,28 <53
5 -15.06 20.54  17.80 2.15 19.95 «20
6 -14,00 24,04 19.02 1.10 20.12 37
7 =13.16 24,54  18.85 .85 19,70  -.05
8 6,50 25.88 19.38 -:05 19,33 .42
9 -11.50 28,00  19.75 0 19.75 0
10 -15.70 23.80 19.75 0 19.75 0
11 “13.02 - 27.98 20,50 -65 15.85 .10
12 ~17.00 22,00 19.50 .10 19.60  -.15
13 -12,40 29.90 21.15 -1.55 19.60 =15
1k bl 2,46 20,05 -455 19.50 =25
| 15 4,81 27,06 22,25 ~3.05 19.20 =455
16 3051 25,26 21.75 -2.55 19.20  =o55
17 6,01 30,01 24,00 . =5.00 19.00 -o75

18 6.“’8 30.88 24’:}“’0 -50“’0 19000 ¢ ‘9?5

*Reference page 41 for explanation of column headings.
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Table No. 21
Wing Aspect Ratio = 3.70
0% of Unsymmetrical Load
at 60 PSI Internal Pressure
Cover Ply Material - Fortisan

77'|0C(l'53)l(‘ '

10
11
12
13

14

15
16
17
18

*Reference page 61 for explanation of column headings.
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SECRET

1‘!'** <::>* (::> * <::>* <::)=¢ (::>* (i:)*
1 6.01 22,37 16436 4.85 21.21 .35
2 5.88 22,39 16.51 4,50 21.01 .15
3 48 22,19 17,71 3.55 21.26 40
U 6.28 244 18,16 2.98 2114 .28
5 ~15.10 22.82 18.96 2,15 21,11 025
6 -14,02 25.84 19.93 1.10 21.03 17
7 -13.18 27.04 20,11 .85 20,96 .10
8 6.48 27.36 20.88 -.05 20.83 -e03
9 -11.52 30420 20.86 0 20.86 0

-15.72 26.00 20.86 0 20.86 0
~13.04 29.78 21.41 -.65 20.76 -.10
-17.02 23.64 20,33 .10 20.43 b3
~12.42 30.80 21.81 -1.55 20,26 .60
Lo 40 24,93 20.53 -e55 19.98 ~.88
4.80 27,34 22,54 ~3.05 19,49  -1.37
3,49 25.22 21.73 ~2.55 19.18  -1.68
6.00 29.81 23.81 ~5.00 18.81  -2.05
6,46 30434 23,88 ~5.40 18,48 . -2.38
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Table No. 22
Wing Aspect Ratio = 3.70
60% of Unsymmetrical Load
at 60 PSI Internal Pressure
Cover Ply Material - Fortisan

77-loca-san(

*Reference page 6). for explanation of column headings.
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SECRET

® & o & o © @
1 6,00 23452 17.52 4,85 22437
2 5.87 23.62 17.75 4,00 22,25 .23
3 b6 23,37 18.91 3455 22,46 ol
4 6426 25.52  19.26 2.98 22,24 .22
5 -15.12 25.86 20.19 2.15 22,34 32
6 -14.04 28.04 21;04 1.10 22.14 .12
7 ~13.20 29.36 21.28 .85 22,13 11
8 6.47 28455 22,08 -.05 22,03 0L
9 ~11.54 32.60 22,02 0 22,02 0
10 ~15.74 28.30 22,02 0 22,02 0
11 -13.06 31.56 22,31 ~.65 21.66 -36
12 -17.04 25.98 21.51 .10 21.61 -
13 -12.44 32.36 22,40 -1.55 20.85 -1.17
14 4,38 25.63 21.25 .55 20,70  -l.32
15 4,78 2746 22,68 -3.05 19.63 =239
16 3,48 25.46 21,98 -2.55 19.43  -2.59
17 5.99 29.46 23.47 -5400 18.47 3455
18 64145 30,04 23459 -5.40 18.19. =3.83
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SECRET GOODSYEAR
AIRCRAFT

CEK 8499

Table No. 23
Wing Aspect Ratio = 3.70
80% of Unsymmetrical Load
at 60 PSI Internal Pressure
Cover Ply Material - Fortisan

71-:0&«-53»(

™o

O 0 2 o W

10
11
12
13
14
15
16
17
18

@ O ® O @@

5.99 25,46 19,47 4.85 24,32
5.87 25.62 19.75 450 24425 .28
L6 25.33 20.87 3e55 2442 k5
6.25 26.73 20,47 2.98 23,45  -.52
~15.1k 27,60 21.32 2.15 2347 =e50
J14.06 3044 22,25 1.10 23,35 =62
~13.22 31.62 22.42 .85 23.27  =a70
64146 29.71 23.25 ~.05 23,20 =77
1150 36.50 23.97 0 23.97 0
~15.74 32,20 23,97 0 23.97 0
~13.08 35406 24,07 ~65 23.42 =455
217,06 29,68 23037 .10 2347  =e50
~12.46 35.08 23.77  -1.55 22.22  -1.75
14,37 27.12 22,75 255 22,20  -1.77
+.78 28 40 23.62 -3.05 20,57  =3.40
3.47 26459 23.12 -2.55 20,57  -3.40
5499 30.11 2412 =5.00 19.12  ~4.85
6.4k 30.61 2h.17 ~5.40 18.77 ~5.20
*Reference page Gl for explanation of column headings.
79
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Table No. 24
Wing Aspect Ratio = 3.70
100% of Unsymmetrical Load
at 60 PSI Internal Pressure
Cover Ply Material - Fortisan

@@@@ e © O

5.96 26,12 20,16 L.85 25.0L .15
2 5.86 25,92 20.06 4,50 24,56 -+30
3 L, b2 25.98 21.56 3455 25.11 .25
b 6424 27.95 21,71 2,98 24,69 -.17
5 -15.19 30.93 23.06 2.15 25,21 . .35
6 -14.16 33.26 23,71 1.10 24,81 -.05
7 -13.26 35.26 2U4,26 .85 25.11 .25
8 6.43 31.29 24,86 -.05 24.81  -.05
9 -11.60 38.12 24,86 0 24,86 0
10 -15.80 33.92 2L.86 0 24,86 0
11 -13.14 36.28 24,71 -.65 24,06 -.80
12 -17.06 - 30.86 23.96 .10 24,06 -.80
13 -12.41 35.01 23,71 -1.55 22,16 22,70
14 L. 34 27.05 22,71 -455 22,16  -2.70
15 .72 23.48 22,76 -3.05 19.71  =5.15
16 3.43 25.59 22.16 -2455 19,61  -5.25
17 5.95 28,31 22.36 -5.00 17.36  -7.50
18 6.43 28,79 22,36 -5.40 16.96  =7.90

*Reference page 61 for explanation of column headings.
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SECRET

GOODSYEAR

AIRCRAFT
GER 8499

Table No., 25
Wing Aspect Ratio = 8.15
15% of Maximum Symmetrical Load
at 40 PSI internal Pressure
Cover Ply Material - Fortisan

(;;):, <::)* (::> x <::)* <::>m <:i>* (::),a ‘I'j*

6458 -8.85 -15.43 9,60 -5.83  -40.,76 43,41
2 6455 -8.95 -15.50  8.85 . -6.65  -41.68  -h4.33
3 4,85 8,40 3455  6.23 9.78  -25.,15  -27.20
L 6.60 10.30 . - 3,70 5.81 9.51  =25.52  -27.57
¥ 5 -15.30 21.20 18.25  3.35 21.60  -13.33 1474
kG -13.90 22.80 18.35 2.05 20.40 -14.63 -16.04
k7 -14.30 46 .40 30.35 .85 31.10 -3.83 -4.55
8 6458 35.85 29.27 <40 29,67 -5.36 -6.08
%9 -10.90 58.95 34.93 0 34.93 0 0
**10 -14.33 55473 35.03 0 35.03 0 0
k] -13.97 43,30 28,63  -~s65 29.28 -5.65 -4.93
*%12 -17,40 40,10 28,75 .80 29.55 -5.48 -H.76
*%]3 ~12.97 23.50 18,23 =2.55 15.68  -19.25  -17.84
14 4.43’ 22 .46 18.03 .05 18,08  -16.95  -15.54
15 4,16 12.20 8.04  -5.85 2,19 -32.74 -30.69
16 3.04 11.26 8.12  ~3.25 4,87  -30.16  -28.11
17 5,06 3.80 21,26 -10,00  -11.26  -46.19  -43.54
18 5.67 4,05 -l.62 -10.,20  -11.82  -46,85  -44.20
*Reference page 59 for explanation of column headings.
**These scales were half-scale inverted.
a1
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Table No. 26
Wing Aspect Ratio = 8.15
15% of Maximum Symmetrical Load
at 60 PSI Internal Pressure
Cover Ply Material -~ Fortisan

@ O @ O @ & O 6

1 ~6053 3.15 -9.68 -6.90 -2.78 25.88 34,82
2 -5.63 3,75  -9.38  -6.20  -3.18  26.27  35.21
3 5. 6.90  +1.50  -H.70  +6,20 16,90  23.80
b 6.39 8.15 +1.76 -3.65 +5.41 17.68 24,58
5  -15.00 8,50  +11.75  -2,05 +13.80  9.30 14,07
6  _14.33 9.67  +12.00  -1.8  +13.80  9.29  14.06
7 —13.80 25.92  +19,86  -1.45 21,31 1.79 A2l
8 —6.50 W.H0 420,90  -.8 +21.70 1.39 3.81
9 —9,60 36.6  +23.10 0 23.10 0 0
10 -13.98 32,20 23.09 0 23.09 0 0

11 —12.62 21.35  +16.98  +2.45 +14.53  8.57  6.15
12 —17.52 | 17.46 +17 .49 + .85 +16.64 645 4,03
13 —11.92 11.15  +11.53  +7.70 + 3.83  19.27  14.50
14 433 16.05  +11.72  +4.85 + 6,87  16.22 1145
15 4.82 11.40 + 6.58  +15.30 - 8.72  31.82 24,92
16 3.76 10,60  + 6.84 412,95 - 6,11 29.20 22,30
17 8.80 10.80  + 2,00 +22.90 422,90 44,00  35.06

18 6.18 8.30  + 2.12 +22.95 -20.83  43.92  34.98
*Reference page 5 for explanation of column headings,
g2
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Table No. 27
Wing Aspect Ratio = 8.15
20% of Unsymmetrical Load
at 40 PSI Internal Pressure
Cover Ply Material - Fortisan

O & O G 6 © O

1 6.32 9.12  2.80 9.60 - 11.40 4,20
2 6.26 9.08  2.77 8.85 11.62 4,18
3 5437 12.64  7.27 6.23 13,50 -2.10
n 7.06 13.82  6.76 5.81 12.57 -3.23
%5 -14.00 +8420 11.10 3435 1445 -1.15
*%g -12.96 +9.65 11.30 2.05 13.35 ~2.45
#x7 -12.95 +15.15 14.05 = .85 14.90 - .70
8 6494 20.61 13.67 40 14,07 -1.73
%9 -11.68 +19.51  15.60 0 15.60 0
*£10 -16,20 +15.57  15.80 0 15.80 0
11 -12.88  +13.40  13.14 -.65 12,49 -3.11
#2612 ~17.00 +9.85  13.42 +.80 14,22 -1.58
*%13 -10.43 + 64,50 846 -2.55 5491 -9.89
1k 5.36 14,02 8.66  + .05 8.71 7,09
15 7.19 10.83  3.64  -5.85 -2,21  -17.81
16 5.97 9.76  3.79  =3.25 S 215426
17 10.27 9,12  1.15 -10.00 ~8.85  -24.45
18 10.80 9.85 .95  -10.20 -9.25  -25.05

*Reference page A1 for explanation of column headings.

**These scales were half-scale and inverted.

8
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®-
1
2

3
B

ok 6

AL

*ETD

*%Q
*%7 0
i W
*x12
*%] 3
14
15
16
17
18

*Reference page A. for explanation of column headings.

<::>*

6,14
6.08
L.89
6.58
-14.82
-13.78
-13.00
6.91
-11.18
~15.50
-12.85
-16.98
-12.15
4 5
+4.97
+3.68
+6.28
+6.77

Table No, 28
Wing Aspect Ratio = 8.15
4o% of Unsymmetrical Load
at 40 PSI Internal Pressure
Cover Ply Material - Fortisan

5,12 -1.02  9.60  8.58
4,97 =111 8.85 707k
14,20 9.31 6623 15.54
16.15  9.57 5.81L  15.38
+22,00 18.41 3.35  21.76
+24,00 18.64 2,05 20669

$39.30 26.15 .85  27.00

3348 26.57 M0 26,97
+47.80 2949 0 29.49
Al 29.97 0 29.97
42950 21.12  -.65  20.47
+28.20  22.59 80 23.39
4 .85 6.50  -2.55  3.95

12,20 7.66 . .05 7.7

4,05 -9.02  -5.85 -14.87
4,30 -7.98  -3.25  -11.23
17.10 -23.38  -10.00  -33.38
17.60 ~24.37 10,20 34,57

**These scales were half-scale and inverted.
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-20.91
-22.23
-13.95
~14,59
- 7473
- 9.28
- 2,49
- 3.00

0

0
- 9.02
- 6.10
~25.50
-22.26
-l 36
41,20
-62.87
-6, 5l

e O 6 © O

8



Approved for Release: 2019/04/09 C02014934

77»!0(:(!-53)!(

SECRET GOODSYEAR
AIRCRAFT -
GER 8499
Table No. 29

Wing Aspect Ratio = 8.15
20% of Unsymmetrical Load
at 60 PSI Internal Pressure
Cover Ply Material - Fortisan

@ & O O 6 O O

1 6.20 23,93 17.73 6.90 24,63 ~2.90
2 6.10 24,73 18,63 6420 24.83 -2.70
4,85 25.88 21.03 4,70 25.73 -1.80
L 6455 28.68 22413 3.65 25.78 -1.75
%5 -14,76 34.76 24,73 2.05 26.78 -.75
k6 -13.62 37,04 25433 1.80 27.13 - L0
112,86 40.00 26,43 145 27.88 +.35
8 6485 34,08 27423 .80 28.03 +.50
#%9 -11.06 L4, 00 27.53 0 27.53% 0
**10 -15.38 35.22 27.53 0 27.53- 0
*%11 -12.,76 - 36.90 24,83  -2.45 22,38 ~=5815
#%12 -16.86 30.80 23.83 ~+85 22.98 -4.55
*4] 3 ~12,06 28.80 20,43 -7.70 12.73 -l .80
1l 456 22,79 18.23  ~4.88 13.38 ~1h4.15
. 15 495 22,28 17.33 -15.30 2.03 «25450
16 3466 19.39 15.73  -12.95 2,78 -2k4.75
17 6427 20430 .73 22,90 -8417 -35.70
18 6.77 21,10 14,33  =R2.95 -8.62 _=36.15

*Reference page 61 for explanation of column headings.

**These scales were half=scale and inverted.
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GER 8499

Table No. 30
Wing Aspect Ratlo = 8.15
4% of Unsymmetrical Load
at 60 PSI Internal Pressure
Cover FPly Material - Fortisan

@@@@@ @

1 16.30 10,20 6490 17.10 ~12.40
2 6400 17,00 11.00 620 17.20 -12.30
3 4,80 20,80 16.00 14,70 20,70 8,80
I 650 23470 17.20 3.65 20,85 -8.65
**g ~14.80 28,60 21,70 2,05 23.75 -5.75
w6 Z13.64 32,96 23,30 1,80 25,10 4,10
w7 112,90 141,50 27,20 145 28,65 -.85
8 6.82 .92 28,10 «80 28,90 . =e60
w9 11,10 48,00 29,50 0 29.50 0
#5120  -15.40 143,60 29.50 0 29.50 0
*#]] 212,80 - 36400 21,40 ~2,45 21.95 7455
*¥12 216,90 3150 23.70 -.85 22,85 665
%13 -12,10 17.90 15,00 ~7a70 7.30 ~22.20
14 4452 17.32 12,80 ~4,85 7.95 -21.55
15 4,92 10.12 5,20  ~15.30 ~10.10 ~39.60
16 36k 7034 3,70 =12.95 ~9425 -38.75
17 6o24 1.94 4,30 22,90 -27420 _56,70
18 6.72 1.82 490 =22.95 -27.85. -57+35

*Reference page 61. for explanation of column headingS.

**These scgles were half-scale and inverted.
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Table No. 31
Wing Aspect Ratio = 8.15
15% of Maximum Symmetrical Load
at 20 PSI Internal Pressure
Cover Ply Material - Dacron with Fiberglas

GO O O @ O O O

8455 13.70 515 -.70 4ou5 +.52 -l.21
2 8,72 13.90 5,18 -.70 4,48 +.55 -1.18
3 7.08 11.92  4.88 -+50 4,38 445 -.88
L 6.88 11.77 4.89 -.b5 Lo bk +.51 -.82
AEE -14,00 -4.95  L4.53 -.10 Lo 43 +.50 )
*kG -15.02 -5.82  L4.60 -.10 L, 50 +.57 -.35
% ~14.75 -6.40 4,18 +.10 4,28 +.35 -.12
8 6.00 10.30  4.30 +,22 .52 +,59 +,12
**9 -13.30 -5.484  3.93 0 3.93 0 0
#4010 -14.7h -6.88  3.93 0 3.93 0 0
k] -15.76 -9.30  3.23 +.30 3.53 -.40 +.07
*%12 -17.00 -10.38  3.31 +,10 3.41 -e52 -.05
#%]13 -16.32 -11.50 2.4 +.70 3.11 -.82 #,10
14 5.83 8.32  2.49 -.05 2.4 149 ~e57
15 3.80 5.28  1.48 +,80 2.22 -l.71 -.38
16 353 5.56  1.03 0 2.03 -1.90 ~e57
17 L.81 5480 .99 0 W99 2,94 -1.21
18 b.56 5.60 1,04 0 1.04 -2.89 -1.16

*Reference page 59 for explanation of column headings.

**These scales were half-scale inverted.
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Table No. 32
Wing Aspect Ratio = 8.15
30% of Maximum Symmetrical Load
at 20 PSI Internal Pressure
Cover Ply Material - Dacron with Fiberglas

(;;>* <::>* (::>* <::>* (::>* <::>* <::>* 1"'*

785 14,97 7+12 -670 642 -.10 -2.78
2 8.U42 15.86 7ol =70 6.7k -ol7 -3.15
3 6.64 13.96 7432 -+ 50 6.82 +.30 -1.77
b 6.96 13.98 7.02 -ol5 6457 ~.6H -2,71
*x -14,05 —.22 6.91 -10 6481 4,29 -1.14
G -15,50 -.80 7.35 -.10 7.25 +.0l -1.39
a4 14,72 -1.25 6.7  +.10 6.84 +.32 -1
8 5471 13.00 7629 +,22 7451 +.30 -o43
*%9 -11.18 +1.85 6652 0 6452 . 0
#4710 =15.65 -1.25 7.21 0 7.21 0 0
*x1] -15.62 4,96 5.33 +,30 5.63 -+89 -.16
*%12 ~17.68 =5.72 5.98 +.10 6.08 ~dol3 =40 ... -
*x13 -16.10 -8,28 3,41 +,70 b,61 -1.91 -.48
14 5.62 10.10 Loug -.05 bou3 -2,78 -1.35
15 3.97 6,36 2,39 +,80 3.19 =3.33 -1.26
16 3.76 6.67 2.91 0 2,91 -4e30 =223
17 5.04 6412 1,08 0 1,08 -5,44 -2.76

18 4;62 5098 1536 O 1036 -“55085‘\ —301?

*Reference page 59 for explanation of column headings.

**These scales were half-scale inverted.
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Table No. 33
Wing Aspect Ratio = 8.15
Ls% of Maximum Symmetrical Load
at 20 PSI Internal Pressure
Cover Ply Material - Dacron with Flberglas

@'*@@@@@@'

13.84 -.70 5e7H -2417 =349
2 8.03 14,56 6.52 -s70 5.82 -2.12 =3ohh
3 6.68 13.52 6.84 -.50 643l -1.57 -2059
0 6,46 13.36 6,90 -5 645 <L -2.50
*ox -14.18 +.30, 7024 -.10 7.1k -a77 -1.47
*x6 -15.55 -+80 7438 ~-.10 7.28 -.66 -1.36
*k7 -14.65 +.70  7.67  +.10 7.77 —olk4 ~e50
8 5480 13.50 7470 +.22 7.92 -e02 -.38
**g -10.90 +14,92 7.91 0 7.91 0 0
#%10 -15.05 +.83 7.9k 0 7.94 0 o
*%1] S15.48 . Sl.7M 6.87 +.30 7.17 - 74 38
*%] 2 17,48 000 23,22 7.13 +.10 7423 -7l -e35
*x]3 -16.12 -5.20 5.46 +,70 6.06 - -1.85 -1.15
14 5.62 11.39 5477 -.05 5472 ~2.22 -1.52
15 b7k 8.80 4.06 +.80 4,86 -3.05 -2,03
16 3.68 8,00 4,32 0 4.32 ~3.62 ~2.60
17 5,12 8054 3042 0 3.42 -4 49 -3.17

18 4,38 724 2,86 0 2486 -5.08 -3.76

*Reference page 59 for explanation of column headings.

*xThese scales were half-scale inverted.
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SECRET GOODSYEAR
AIRCRAFT
GER 8499
Table No, 34

Wing Aspect Ratio = 8.15
60% of Maximum Symmetrical Load
at 20 PSI Internal Pressure
Cover Ply Material - Dacron with Fiberglas

oo oo e MGG}

1 7036 13.90 654 -470 5.84 -2.67 ~5.37
2 7,91 13.95 6,04 -270 534 -3.19 -5.89
3 6469 13.90 7.2 =450 6.71 -1.80 ~3488
in .42 13,70 7028 -5 6,83 -1.70 ~3.78
o5 ~14.23 1.20 772 -.10 7.62 -.89 -2.33
6 ~15.40 40 7490 -.10 7.80 -o73 -2.17
wx7 -14.88 1.80 8.34 +,10 8.l -.07 -.80
8 5074 1415 8.41 +422 8.63 +.10 =063
**9 -10.97 6.05 851 0 8a51 0 0
#%).0 -15.05 2.00 8453 0 8453 0 0
*x] 1 -15.32 -1.80 6476 +,30 7.06 -1.45 -T2
**12 ~17.26 -3,10 7.08 +,10 7.18 ~1,35 -o62
**13 -15,90 -6.80 455 +,70 525 ~3426 -1.82
14 5.70 10.68 4.98 -.05 4,93 ~3.60 -2.16
15 3.66 6010 244 +.80 3.2l ~5427 -3.19
16 3.62 6421 2.59 0 2.59 -5.9% -3.86
17 4.93 5.00 07 -0 07 ~8o4l ~5.7k
18 4 48 4,81 033 0 33 -8420 ~5450

*Reference page 59 for explanation of column headings.

**These scales were half-scale inverted.
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R

**5
**6
#*7

*%Q
*%70
wa] ]
w*12
#%]73
14
15
16
17
18

*Reference page A1 for explanation of columm headings.

**These scales were half-scale and inverted.

8462
9.23
743
733
-13.55
1445
-14.60
6.05
~10.85
-14.60
-15.12
-16.44
~15.52
6.15
3498
4,18
529
5405

Table No. 35

Wing Aspect Ratio =
40% of Unsymmetrical Load
at 20 PSI Internsl Pressure

22.88
23450
21,56
21,56
14,63
13.86

13.44

20,08
17.20
13.52
11.98
10.86
10.08
19.06
16.02
16.02
16,54
16.28

14,26
1427
14.13
14,23
14,09
14,15
14.02
14,03
14.02
14,06
13.55
13.65
12.80
12.9)
12,04
12,02
11.25

11.23

-.70
-e70
50
-5
-.10
-.10
+.10
+,22
0
0
+.30
+.10
+,70
-.50

+.80

SECRET
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Cover Ply Material - Dacron with Fiberglas

®* ®,.. @* ®,. @*.

(::>*
13.56
13.57
13.63
13.78
13.99
14.05
14.12
14.25
14,02
14.06
13.58
13.75
13.50
12,86
12.84
12,02
11.25

11.23

o)
,

-6
-.49
-39
-.28
-.03
-.01
+.10

+.19

N
-3l
-e52
-1.20
-1.18
-2.04
277
-2.83

91
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Table No, 36
Wing Aspect Ratio = 8.15
80% of Unsymmetrical Load
at 20 PSI Internal Pressure
Cover Ply Material - Dacron with Fiberglas

@@28@)@@*@*

25425 16,37  -.70  15.67

2 9,45 25,88 16,43 =.70 15,73
755 23.52 15,97 =50 15,47

4 7440 23,53 16,13 -.b5 15.68
wxg ~13.65 17.92 15,79  -.10 15469
26 ~1455 17,20  15.87  =-.10 15,77
w7 _15.18 15.86  15.52  +.10 15.62
8 5.72 21.32 15.60 +022 15.82
#+9 211,75 18,72  15.24 0 15.24
#%10 ~15.88 15.13  15.51 0 15.51
*x11  -15.66 - 11l.48 13,57  +.30 13.87
%12 ~17.38 10,44 13,91 +.10 14,01
*%13 ~15.96 6.92  1l.4b  #,70 12,14
14 5.86 17,65 11.79 =405 11,74
15 3.88 12,50 8.62  +.80 912
16 4,00 13.40 9,40 0 9.40
17 5430 12,16 6.86 0 6.86
18 5,02 12,02 7400 [« 7,00

*Reference page 61 for explanation of column headings.

**Thage scales were half-sclae and inverted,
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«26
«38

31

=137

-1.50
-3¢10
=377
-5.82
-6.11
~8.38
~8.51
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Table No. 37
Wing Aspect Ratio = 8.15
100% of Unsymmetrical Load
at 20 PSI Internal Pressure
Cover Ply Material - Dacron with Fiberglas

® @ o O o O O

1 8.62 26.66 18,04 e 70 17.34 2,02
2 9.15 27,32 18,17 =70 17,47 1.54
7453 214,88 17.35 =50 16.85 1.53
4 7.17 2480 17.63  =.b5 17.18 1.25
w5 13,68 19.58 16,63 =410 16,53 1.21
xx6 15,04 19.00 17,02 -.10 16.92 99
w7 _15.03 16,84 15,94  +.10 16,0k 72
8 5+69 22,06 16,37 +.22 16.59 66
*t9  _11.60 19.04 15.32 0 15.32 0
10 -15.87 16.00 15.93 0 15.93 0
*x11  -15.80 - 10.56 13.18  +.30 13.48 <1.84
12 217,42 9.96 13.69  +.10 13.79 2,14
*%]13 -16.25 4,28 10,27 +,70 10.97 ~=lbo35
14 5.7k 16,48 10.74 =405 20.69 5.2l
15 3.69 10.94 7.25  +.80 8.05 7427
16 3.8k 11.42 758 0 7.58 -8.35
17 5.06 9,3 1428 0 428 -11.0b
18 b.78 9.30 452 0 h,52 . -1l.b41

*Reference page 61 for explanation of column headings.

*»*These scales were half-scale and inverted.
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@ ©

EXPLANATION OF COLUMN HEADINGS

COMPARISON DATA, TEST PANEL TO SIMULATED WING

Points where deflections measured, reference Figures 17 and 18.
Measured deflections of test panel.

Twist of specimen in radians, determined by dividing difference of

forward and aft deflection by appropriate distance indicated in either

Figure 17 or 18.

Deflection at 50% chord line of specimen. Determined by averaging
forward and aft deflections.

Non dimensional multiplication factor for converting twist of tedt
specimen to twist of simulated wing. Reference Figures L and 5.
Non dimensional multiplication factor for converting bending de-
flection of test specimen to bending deflection of simulated wing.
Reference Figures 4 and 5.

The twist of the simulated wing. Determined as the product of
columns three and five.

The bending deflection of the simulated wing. Determined as the

product of columns four and six.
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Table No, 38*‘

Wing Aspect Ratio = 3.70
100% of Unsymmetrical Load
at 60 PSI Internal Pressure

Cover Ply Material - Fortisan

@@@@@@@

1 .15 ‘
164 «+075 113.5 99.0 +186 =0742
2 -30
3 25 -
.043 . O4 97.5 97.5 L0419 .039
L =217
5 35 :
.022 « 15 84,5 95.5 .0186 L1483
6 - 005
7 .25 n
011 . 10 71.0 90,0 ,0782 .090;
8 -.05
9 0
\ 0 0 100 100 0 0
10 0
11 -.80 :
' 0 -.80 71.0 90,0 0 -72
12 -.80
13 -2.70
0 —2¢7Q 84&5 95 05 0 -2 058
14 -2,70
15 -5415
-0005 -5 020 97 05 97'5 -oOO“‘B? —5007
16 ~5¢25
17 -750 :
- .15 ~7.70 113.5 99,0 -ol7 ~7.63
18 -7.90

*Reference page & for explanation of column headings.
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VR - LW o

AV TR o * T B 0 AN

"~ 10

1n
12
13
14
15
16
17
18

-8:22
_8.53
_5.43
_5.67
~2.83
_2.99

- 92
- .83
-2.92
-3.06
-5.58
-5.64
-8.21

-8.52

Table No. 39*

Wing Aspect Ratio = 3.70

100% of Maximum Symmetrical Load
at 60 PSI Internal Pressure
Cover Ply Material - Fortisan

& & 6 6 0 O

11 -8.37
02h -5.55
009  -2.91
013 - .75
0 0
_.0023 - .87
L0078 -2.99

:0065 L5:61

119 -8.36

113.5

97.5

84,5

71.0

1.00

84.5

97.5

113.5

99.0 o125
97.5 0234
95.5 .0076
90,0 .0092
1.00 0
90 -.0016
95.5 L0066
97.5 .0063

99.0 135

*Reference page 94 for explanation of column headings.

SECRET

Approved for Release: 2019/04/09 C02014934

8,29

_5.41

—2.?8

- .67

-2.85

-8 .28
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Table No., 40 *
Wing Aspect Ratio = 8.15
60% of Maximum Symmetrical Load
at 20 PSI Internal Pressure
Cover Ply Material - Dacron with Fiberglas

® & 6 ® 6 © 0 ©

1 =537
.069 =5.63 9043 82.0 0062 -4, 61
2 -5.89
3 =3.88
~-.0125 -3.83 81,0 82.5 -.0101 -3.16
4 -3.78
5 -2.33 - ‘ : . . . .
-.0117 -2.20 74 8045 -.0086 -1.77
6 -2,17
7 - .80
-.0072 - .71 68 7745 - 0049 - +55
8 - 63
9 0
. 0 0 1.00 1.00 0 0
10 0
11 e T2 :
- -.0045 - 67 68 77.5 -.0031 - .52
12 - 62
13 -1.82 '
. .023 -1.99 7H 80.5 ,017 -1.60
14 -2.16
15 ~3+19
.086 =3.47 81 8245 .070 -2.86
16 -3.86
17 -5¢7h
.032 -5462 90.3 82,0 -.029 4,61
18 -5¢50 ,

*Reference: page 94 for explanation of column headings.
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Table No. 41*
Wing Aspect Ratio = 8.15
100% of Unsymmetrical Load
at 20 PSI Internal Pressure
Cover Ply Material - Dacron with Fiberglas
1 2,02
006’4' 1078 90;3 82.0 0058 1:»%
2 l.54
3 1.53 ’
.035 1.39 81.0 82.5 .028 1.14
L 1.25
5 1.21
.016 1.10 4 805 .012 .88
6 99
7 .72
.0025 .69 68 775 0017 53
8 .66 '
- 9 0
0 0 1.00 1.00 0 0
10 0
11 ~1.84 . '
.013 ~-1.99 68 7745 ,0088 -l.54
12 -2.14
13 -4.35
.06 4,79 7h 80.5 .00k4 -3.86
b -5.24
15 ~7:27
.139 ~7.81 81.0 82,5 »112 -6.44
16 ~8e35
17 -11.04
. 049 -11.22 90.3 82.0 Ol ~-9.17
18 ~11.41
*Reference page 94 for explanation of column headings.
g
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