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SUMMARY

This investigation was made by the National Advisory Committee for Aeronautics at Langley
Field, to determine the pressure distribution over a rib of the wing and over a rib of the horizontal
tail surface of an airplane in flight and to obtain information as to the time correlation of the loads
occurring on these ribs. Two airplanes, VE-7 and TS, were selected in order to obtain the informa-
tion for a thin and a thick wing section. In each case the pressure distribution was recorded for
the full range of angle of attack in level flight and throughout violent maneuvers. Particular atten-
tion was given to the high and low angle of aftack conditions. The results show: (a) That the
present r1b load specifications in use by the Army Air Corps and the Bureau of Aeronautics, Navy
Department, are in fair agreement with the loads actually occurring in flight, but could be slightly
improved; (b) that there appears to be no definite sequence in which wing and tail surface ribs reach
their respective maximum loads in different maneuvers; (¢) that in accelerated flight, at air speeds
Tess than or equal to 60 per cent of the maximum speed, the accelerations measured agree very
closely with the theoretically possible maximum accelerations. In maneuvers at higher air speeds
the observed accelerations were smaller than those theoretically possible.

INTRODUCTION

The subject of load distribution on an airplane in accelerated flight is of the utmost impor-
tance for design purposes and is particularly so at the present time inasmuch as the high speeds
and large accelerations occurring with.the present airplanes make it advisable to improve the
loading specifications and computation methods. Considerable work has been done previously
on the subject of pressure distribution, but the knowledge of the loads in accelerated flight is
still very incomplete. Wind tunnel tests have been devoted to steady flight conditions, and the
previous flight work, while including both accelerated and steady flight, has not been extensive
enough. In order toimprove the present loading requirements, considerable additional investi-
gation is necessary. , )

The present investigation was conducted primarily to determine the rib loads of the wing
and of the horizontal tail surface in level and accelerated flight and the time correlation of
these loads. Tt actually consisted of two series of tests—first, on the VE—7 training airplane with
R. A. F. 15 wings and, secondly, on the TS fighter with U. S. A. 27 wings, neither airplane
being in any way changed so as to affect the performance characteristics. On each airplane
the pressure distribution over a rib of the upper wing and over a rib of the horizontal stabilizer
and elevator was measured. Certain peculiarities, especially in the (. P. location, which was
found in the first series of tests (VE—7 airplane) made it desirable on the second series (TS air-
plane) to investigate a rib of the lewer wing also. The ribs chosen were located as far as possible
from the slip stream and from the aileron, and where an upper and lower wing rib was investi-
gated they were located in the same vertical plane. The tail surface rib locations were also
chosen with the idea of keeping as far as possible from the fuselage and from the tip andat the
same time maintaining a chord of somewhat near the average chord of the tail surface.

79



80 REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

Since only single ribs in the span of the wing and tail surface were investigated, too close
an application of the results must be avoided. It is quite probable that the load along the span
varies considerably, particularly in the slip stream and at the ailerons, so that it is entirely
possible that the loads on the ribs investigated were exceeded by those at other portions of the
span. From the standpoint then of obtaining the maximum rib loads the results should be
considered as indicative rather than conclusive.

Al very important characteristic of this investigation is the determination of the time at
which each load occurs and the resulting time correlation of the tail and wing loads. This,
together with the knowledge of the variation of pressure distribution, air speed, and acceleration
with time, is an important factor not only from the strength analysis standpoint, but—also for
the data they provide for the analysis of airplane maneuvers, and for the check of air flow
theories applicable to accelerated flight.

METHOD AND APPARATUS

The pressures were measured at the points indicated in Figure I by means of orifices of
‘the type shown in Figure 2, which were connected by three-sixteenth-inch diameter tubing to
an N. A. C. A. multiple recording manometer (Reference 1). On the VE-7 the manometer
was mounted in the front cockpit, and on the TS in approximately the same location under
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the front cowling. At each station the orifices were attached directly opposite each other on

the top and bottom of the rib and each pair was connected to the opposite sides of the same

manometer capsule. The readings thus obtained on each cap-
sule represent the resultant pressure normal to the chord line at
a station, no attempt being msade to record the pressures on the
upper and lower surfaces separately. To avoid any permanent
mutilation of the airplanes, false ribs with special cap strips
(fig. 2) were used to which the orifices were attached. These
false ribs were inserted at the positions shown in Figures 3
and 4. 'The orifices were installed so as to present a perfectly
smooth surface, and the entire system was checked for possible
leaks at frequent intervals throughout the tests. Figures 5, 6,
end 7 are photographs of the orifice installation.

erometer (Reference 2); recording air-speed meter (Reference 3);

recording vaw meter (Reference 4); and an electric contact making ¢
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In addition to the above, on the tests on the TS airplane, an N. A. C. A. control position
recorder (Reference 6) was used. All of the instruments have been described in previous pub-
lications as noted. The swiveling Pitot-static tube used in connection with the recording air-
speed meter was mounted on a boom extending forward of the left outer bay forward strut
of the VE-7 and directly on the left forward strut of the TS. The yaw head used in connec-
tion with the recording yaw meter was mounted on a boom extending forward of the right
outer bay front strut of the VE-7 and similarly mounted on the left front strut of the TS.
In all cases the yaw head was mounted to measure angle of attack. In both airplanes the
accelerometer was mounted as close as possible to the center of gravity of the airplane.

The scope of the testcovers level flight at approximately 10 M. P. H., increments throughout
the speed range, as well as continuous records of accelerated flight during rolls, loops, pull-ups,
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push-downs, and dives. These maneuvers are all well known, with the possible exception of
the pull-up and push-down. The former consisted of pulling the control stick full back as
rapidly as possible, while flying at high speed. The push-down is the exact reverse of the
above maneuver, the control stick being pushed fully forward. The investigation included
continuously recording during all maneuvers the air speed, acceéleration, angle of attack, and
rib pressures, and in addition, on the TS, the control position. Vertical lines across the record,
timing lines, were put simultaneously on all the records by means of the electric contact making
chronometer.

The records obtained were all photographic films similar in general to those shown in Figures
8 to 11. By means of calibration curves, the various deflections from the base lines on the
films are converted into the proper units, such as Ib. per sq. {t., air speed in M. P. H., etc. The
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Pressure distribution lest on T3 airplane

munomater record

Fi¢ 7.—View showing finished orifice installation in tail surfaces of the TS-7 airplane
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records were read at shori-time intervals for each entire run, the proper synchronization of
different records being obtained by means of the timing lines. These data were tabulated and
the recorded normal pressures on the wing rib were plotted on the chord line, similar to those
shown in Figures 13a to 13{.

The instantaneous load curves were planimetered, and from this the rib loads, centers of
pressure, moments about the leading edge, and normal force coefficients were determined. The
normal force coefficient is the coefficient of 1ift perpendicular to the chord line, and is obtained
from the expression:

Where L is the specific load found by planimetering the various distribution curves, and % p V2

the dynamic pressure measured by the Pitot-static head. The various quantities enumerated,
together with some of the original data read from the photographic records, were plotted against
time, thus forming & complete time-history of each maneuver investigated (fig. 13). The loads
as plotted on the time-history curves are the average loads along the chord in 1b./sq. ft. Wing
and tail-plane moments are given in inch pounds per foot of span.

In plotting loads on the elevator, this surface is shown in a neutral position at all times,
whereas in reality, it is at a varying angle. There is a slight error in the tail-moment curves on
account of this angle of the resultant elevator force being disregarded.

PRECISION

The estimated precision of the measurements is as follows:

1. Airspeed. oo - =1M.P. H.
2. Acceleration . _..__ - +01g¢g
3. Control position_._._. e +0.5°
4. Time synchronization ___ 4 0.1 second
5. Individual normal pressures.._._ —_—— - - =2 per cent

In estimating the precision of the pressure measurements it is assumed that the errors
introduced by the orifice and the inherent instrument errors are negligible. This is very prob-
ably true because care was taken to install the orifices flush with the surface of the ribs and
the manometer was calibrated at frequent intervals throughout the tests. The pressure loss
in the tubing is also small. A recent series of laboratory and flight tests conducted at the
Langley Memorial Aeronautical Laboratory on the pressure loss in transmitting air pressure
through tubes (Reference 7) has provided the basis of the above estimate of precision of the
pressures. In the case of the loads, centers of pressure, moments and normal force coefficients,
which are determined from an integration of the normal pressures along the rib, there is a
possibility of further error. However, since the different sources of error cancel each other
partially it can be assumed that these are exact to £3 per cent. _

The measurement of angle of attack in accelerated flight was unsuccessful. This was prob-
ably due to the change of air flow in such flights and also to the fact that the angle of attack
varies over the whole chord and span to some extent in all mancuvers. For this reason the angle
of attack has been included in only a few of the curves and, except in the level flights, it should
be regarded as the general trend of the angle rather than a specific value to be used in any
calculations or comparisons. In level flight the angle of attack is precise to +0.5°.

DISCUSSION OF 'RESULTS

The resulis of this investigation are given in Tables I and IT and in Figures 12 to 37. Table
I contains the pressure measured at each station for each increment of airspeed in level flight
and for each interval of time in all the maneuvers. In Table IT are given, for both the wing and
tail surface, the load, normal force coefficient, and the center of pressure location or the moment
about the leading edge (all of which are determined from an integration of the pressures along
the rib) together with the air speed, acccleration, and control position. These values are also
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FIg. 13.—VE-7 airplane iz a “pull-up” at 126 M. P. B.
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tabulated for each air-speed increment in level flight and each time interval of the maneuvers.
In the past there has been some uncertainty concerning the moment acting on the wing when
the C. P. approaches infinity. This has been remedied in this paper. In all such cases the
moment has been determined in addition to the (. P. location. Three different kinds of curves
showing the results are plotted: (a) Those showing the pressure distribution along the rib
(figs. 12, 13a to 13f, etc.), which will be referred to hereinafter simply as pressure curves; (b)
those representing a time history of the variables measured throughout a maneuver (figs. 13,
14, ete.); and (¢) those showing a comparison of the loads obtained in flight with those specified
for static load tests by the Army Air Corps and the Bureau of Aeronautics, Navy Department
(figs. 29 to 38). There were a large number of pressure curves plotted to obtain the information
necessary for the time histories, but only those of special interest are given in this report:
The pressure curves for the pull-ups and push-downs are included complete, as these maneuvers
give rise to the maximum loadings for the high and low angle of attack conditions, respectively,
and these curves are also examples of the typical stages through which the rib loading builds up.
For the other maneuvers only the pressure curve showing the largest load in each maneuver
has been inserted.

In addition to the above, a curve is given showing the theoretical accelerations compared
to those actually obtained (fig. 37). ,

Since the tables are rather extensive, another table has been added summing up the maxi-
mum gaverage loads, maximum resultant pressures, and maximum normal force coefficients
encountered, as follows:

TABLE IIT
‘ Maximum | Maxdmum { Maximum | Maximum
average average positive negative | Maximum
positive negative | resultant | resultant Cyr
lead load pressure pressure
_ e
VE-7 airplane: Lbjsg. ft. | Lbfsg.fi. | Lbfsg. ft. | LbJsg. Jt.
ing rib..o.o_. . [ G . 30.8 -3.8 158 ~54 1. 679
Tail rib_ .. - . =EN 8.7 -~59 44 || =37 ememecanaa
Elevator rib..._..._. S s 3.2 —13.4 32 =87 feammmmmmnans
Stabilizer rib-.._. - S| 13.5 ~8.8 44 =20 Jeenmeaan
T8 airplane: . i
Upper wing rib. __..__ - fomm = 72 S S, 164 —96.0 1. 858
Lower wing rib. ... e mmmmam - R 1 5 I 100 —120.5 L7770
TPail ribo ... - : : B fesEIm 2.3 —17.7 40 g T S,
Elevator rib.. . e ———— - =% 7.7 —19.0 40 =370 |acmmcimann
Stabilizer rib...oo-aas PR - e NS 7.9 —19.3 33 =530 | caeas

As previously stated, one of the two main objects of this investigation was to obtain some
data as to the time correlation of the loads occurring on the wing and tail surfaces. This has
been accomplished as the time-history curves indicate. A study of the results obtained shows
that at least in so far as can be determined from an investigation of a single rib, there is no
definite sequence in which the wing and tail ribs reach their maximum loads in different maneu-
vers. In general, the loads on the elevator start to build up sooner than the wing loads, but the
latter appear to build up more rapidly and as a result may reach their maximum simultaneously
with the tail loads or even before the tail loads.

The second main objective in the investigation was to determine the distribution of load
on a wing rib and on a tail surface rib to check the rules for specifying rib loads for design pur-
poses. Once again it should be pointed out that since only single ribs were investigated, the
results can not be entirely conclusive. Figures 29 to 36 show the comparison of the rib loadings
specified by the Army Air Corps (Reference 8) and the Bureau of Aeronautics, Navy Depart-
ment (Reference 9), with those measured in these tests, the worst positive and negative loadings
measured being given. It will be noted in general that the loadings for the high angle of attack
condition are in fairly good agreement, the Navy specified loads more closely simulating the
flight loads. 1In the low angle of attack condition there is a considerably greater discrepancy
in the comparison, the Navy loading again agreeing better with the flight loads. The Army
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specified loading in Figures 32, 33, and 34 is the loading for medium sngle of atiack condition,
but is the loading used for low angle of attack as well and is therefore comparable to the flight
tests and Navy low angle of attack loads. The Army loading to be applicable to low angls of
attack, as shown particularly by the loads measured on the TS airplanes (figs. 33 and 34), should
include a negative load on the leading edge. It will also be noted in these figures that there is a
considerable difference in the pressure distribution on the two wings investigated in the low
angle of attack condition. This indicates the desirability to further investigate the pressure
distribution on other wing sections before suggesting a distribution satisfactorily applicable to
all types of commonly used wing sections. Wind tunnel tests are now in preparation to find the
characteristic distribution on several other standard wing sections. The specified totsal load on
the horizontal tail surfaces (figs. 35 and 36) is much larger than wasfoundin any of the maneuvers,
but because of the irregularity of the tail surface load, some of the local loads exceeded the
specified slightly.

The center of pressure location af high angle of attack is very interesting. On the VE-7,
where only the upper wing was investigated,'the €. P. location in level flight agrees with mono-
plane wind tunnel tests of the wing section, but in accelerated flight the measured . P. is
farther forward by approximately 4 per cent of the chord. On the TS, where both the upper
and lower wings were measured, in level flight the C. P. location of the upper wing again agrees
very closely with wind tunnel tests, but on the lower wing is about 1 per cent of the chord farther
forward. In accelerated flight the €. P. of the upper wing is 2 per cent forward of tunnel results
while the lower C. P. is 2 per cent back. (Nore:—The comparisons of wind tunnel and flight
center of pressure locations were made for the same normal force coefficient.) This variation
is not at all serious with respect to rib design, but may be so with respeect to the distribution of
load between spars and with respect to the design of lif$ trusses. 1If, as is indicated here, there
is a change in C. P. location caused by accelerations in flight the use of the usual wing section
data for wing design might be dangerous. The present tests are not complete enough to
definitely establish this. The variation of C. P. over the span might vary considerably so that
the average C. P. location is farther back than found here, as was the case in & previous pressure
distribution experiment (Reference 10). The problem warrants further and more complete
research, which is at present in progress.

To determine the possible effect of engine power and slip stream on the loads experienced,
pull-ups were made with “power on” and “power off”’ at the same air speed (figs. 22 and 23).
The results show that while the same acceleration was obtained in each, the wing rib loads in the
pull-up with “power off "’ exceeded those obtained in the “power on” condition. This seeming
contradiction is explained by the fact that the rib investigated was outside of the slip stream and
the “power on”’ flight, because of the slip stream, produces s larger loading on the portion
of the wing in the slip stream with a consequent decrease on the portion oufside. Thus, while
the total loading for these two flights was equal, the distribution along the span was different
in such a manner that the “power off” flight showed the largest wing rib load at the rib investi-
gated. The “power on” flight indicates a much lower air speed drop between the start of the
maneuver and point of maximum load.

Singe it is easy to compute the theoretically possible maximurm acceleration on an airplane
when pulled up suddenly, it was considered of value to compare the theoretical and actual
accelerations of each of the airplanes used. The flight tests were extended to include a serles
of pull-ups from level flight at speeds ranging from about 60 M. P. H,, to the maximum speed.
The actual accelerations were measured by the accelerometer and the theoretical caleplated
from the expression:

]72
A= A (Reference 11),

where A is the acceleration in terms of g,
V, is the minimum speed,
V is the speed at the pull-up.
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of TS compared with specified static test loads

ATRPLANE IN FLIGHT

PRESSURE DISTRIBUTION OF A

F16. 30.—Maximum loading encountered on upper wing
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The accelerations are plotted for comparison in Figure 837. Uncertainty as to the exact
value of ¥, makes the computed values liable to some error. It appears though that on these
two airplanes it is possible to obtain the theoretical maximum accelerations in flight below and
up to speeds that are approximately 60 per cent of the maximum speed in level flight and that
“power on’’ and ‘“power off”’ does not affect this. In all cases the control stick was pulled
full back practically instantaneously. The falling off of the actual accelerations from the
theoretical at higher speeds must be due to lack of maneuverability and there may be derived
therefrom & maneuverability factor.

In attempting to obtain the no lift or low angle of attack conditions in flight, several
maneuvers were attempted before the push-down was decided upon. The most promising method
of passing through zero lift apparently was in a dive at high speeds. Howerver, it was found
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F1a. 37.—Theoretical accelerations compared with neeelerations obtained in flight

that neither airplane had sufficient elevator control to reach the desired attitude, i. e., partly

“over on the back in a dive. A second method employed, that of ““hanging” on the top of a slow
loop, gave the desired result, but at such a low air speed that the pressure readings were very
small and consequently indeterminate. The push-down method proved entirely satisfactory,
the negative accelerations obtained indicating conclusively that the no lift condition was
obtained and at the same time the air speed was large enough to eliminate the error caused
by small pressure readings.

In some of the time-history figures of maneuvers made at low speeds, such as the loops, it
will be noted that the shape of the normal force coefficient curves appears to be erratic. This is
because at low air speeds the accuracy of the pressure measurements is poor and also because
the errors of integrating the load curves, when the load is ¥mall, introduces a large percentage

error in these results.
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TABLE I
PRESSURE IN POUNDS PER SQUARE TFOOT ON VI-7 AIRPLANE
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Wing Tail surface
Btatlon NOw-ccvvenrnannn wee| 1 2 3 4 5 a 7 8 9 10 11 12 13 14 15 16 1 2 3 4 5 8 7
Lavel flight .
4| 24 18] 16 13 9 1] i} -5 4 3 3 1 1.5 -2
20 M ] 16 18 11 9 8 ‘e [}] b 4 1 1.5 0
U 24 19 16 13 11 9 8 N [ B 4 1 1 0
4| 24 18 16 18 ] 8 7 a8 4. 3 3 1 2 1
241 22 2| 17 14 11 9 10 7 7 b 3 1 3 X
24 245 0] 19 12,81 10,6| 10 9 8 7 I} 4 1 0 (1}
19 21 17 3 1 11 - 10 7 .7 b 3 1 .8 1
16 23 200 17 13 10 10 7 7 b 4 1 0 .2
1861 20 | 21| 17 14 11 13 9 7 7 6 3 1 2 Lb : I
19 21 | 10 17 14 14 13 |11 9 7w [} 4, 1 0 B >
12 20 21 17 14 11 13 12 1 8 6 3 1 1 L5
121 a1 181 17 1261 126 138 12 10 10 ] 4 1 .5 b
17 18 17 14 14 15,5 13,5 11 10 .0] 4 1 0 1
12 7 19 19 14 11 14 11 8 7 3 1 0 | 2
0l 185 6 17 14 12,60 16,8 18.8| 126 12 8 4 4 0 1
6| 138 161 16 14 12 15 iz 12 10 8 3 1 .1 L6
0] 14 161 16 L 14 5.5 14 12,6 14 8 8 1 [4] 1
-2 12 16| 16 14 14 17 15 12 11 8 3 1 1] 1
Pull-up
]
Tima (seconds): ] | ] B
[ e m—— 0 14 181 17 16 14 17 16 14 12 1 10 4,5 7 - 0 LB 0] -2 0 3 b ] —-1.56
{115 T, RN 0] 16 221 a2 18 16 1 18 19 18 10 A8 7 3 0 1,8 2| —4° —3. b -f —19 0, & -5 5
0, B0 e ——— 118 | 126 881 8 58 4 43 84 31 24 19 12 ] 10 [i} 3 2 a3 15 —18 =10 —37 —10 —0
078 miamaans mmamanan 158 | 145 122 | 105 4 | 60 3.5 43 | 39 28 1 24.56| 18 14 7 il 2.8 44 18 0 —f —28 Bt i] L]
L0 pmemmm———— 132 | 124 101 a8 70 Tid 47,5 | 89 33,5 206 20,56 14 13 [ 5 2 33 13 4 —3 —2a1 —~3 —4
i 1 M e n w7 oTe 56| 48 47 34 2.5 22 22 18 13 8 9 b 3 Lh 14 3 3 -1 ~13 ~1 -2
Push-dewn—high spesd
-1 12 15 17 13 12 14 14 11,8 8 8 4,8 8 2 0 . 25 - | -4 0 2 3 7 -1, 5
—~1 12 5] 17 13 12 14 14 1.6 8 8 4.5 b 2 0 . 25 -8 1 @ 13 32 17 3.5
—42 |—32 —20 |—12 -8 -2 1} 8, b LB 0 1 - b8 —8 0 —8 -1, 8 -0 | —~14 | -5 4 14 156 ~1,6
~54 |—37 -2 (—12 |—~10 —3,8 2.5 6,5 1.6 0 1 — b -8 1 —~8 —1,78 —16|—14 [ —8 3 10,8 11 ~1. 6
—&4 [—36 ~20 | —~8 ~7 —3. b 9 2.6 1 1 8 0 —4 2 6 —1. 75 ~18 | ~14 —6 0 —9 2 -5
0| 38 40 | 83 25 2.6 26 20,5 18 18 13 7 0 3 0 ' —{ 0 -5 0 0 3 -2
26 41 37| a3 a0 21 M 20 18 18 13 (i} 75 2 0 ) —4 0 0 [} 1 3 | -2
91 86 34 20 25 21 22,5 19 18 15 12 4.5 7.5 2 0 . . —6 1] 0 0 1 3 -2

IHDOTTI NI ENVIJEIV NV 40 NOLLOSTHILSId HYASSHIEd

¢01



PRESSURE IN POUNDS PER SQUARE FOOT ON THE VE-7 AIRPLANE—Continued

TABLE I-—Continued

Wing Tail surface
Station No. .._..___....__.. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 l 16 1 \ 2 3 4 5 6 7
Push-down—low speed
18] 14 13 11 9 9 6 6 4 3 3 1 0 0 2 1 L5 0 0 1 —5
18| 14 13 11 9 9 6 6 4 3 3 1 0 0 2 1 15 0 0 1 ~.5 |
18| 10 8 9 65| 8 5 6 2 1 0 0 0 0 0 5 9 0 17.5 8 4.5
91 0 0 3 4 5 2 3 1 0 | -1 0 |—-2 |~L5] -4 0 ~2.5) 10 9 4 1
0| —~8 | -~8 0 0 2 0 2 | o 0 | -1 0 | —3 |-2 —16 | —7 —2.5 2 | 3 4 0
=7} =6 | =8 |- | —2 2 | -1 0 5. 0 0 | -1 0 |-3 | -2 ~120 -7 | ~25/ 0 | 2 2 —.5
—61—4 | —4 0 | 0 3 0 | -2 1 1 0 1 | -8 | -2 =70 =71 -2 ~1 0 1 -1
3] 8 2 3 | 4 6 2 0o | 3 3 3 1 -2 | -Ls —4) -4 ~15] —1 -3 0 -1
19| 17 13 1 9 10 6 4 1 55| 4 3 1 0 0 o o 0 -1 —3 0 -1
Right turn |
120 24 23| 21 16 12 17 13 125 9 85| 45| 7 3 0 0 -3 0 0 0 1.5 3 0
30 | 41 34| 31 2 21 20 15 15 12 1.5/ 55| 9 1.3 0 0 2 3 0 0 -7 2 0
52| .59 481 42 36 27 25 18 19 14 13, 7 10 3 0 .5 14 6 0 -2 | —13 —32 0
77| 78 64| 5 46 31 20.5 | 22 22 16 15 10 1.5 4 3 .5 26 10 0 -3 | -17 -5 0
72| 72 62| 50 44 27 28 21 20} 16 15 Q 1L.5§ 4 3 .5 2| 10 0 -3 | ~16 -5 0
38| 49 48 | 36 32 19 24 20 16 15 12 7 10 4 3 5 16 8 o | -2 ~5 0 0
41 2% 25| 19 18 ) 12 155 | 13 12,51 11 85| 451 9 3 3 .5 0 3 0 0 -3 2 0
9| 23 2| 17 18 | 12 155 13 125 11 85| 45| 9 2 3 by -8 0 0 0 ~3 2 0
. T “on o Lo B .y, Lefttarn . Cy I " i
8| 19 18] 1851 15 125 | 14 12 2.5 9 i 45| 5 2 0 0 0 0 0 0 0 1 0 [‘
19| 29 % | 24 20 18 17 15 14 10.5] 9 6 7 2 0 0 6 3 L5 0 —3 0 0
36| 42 361 32 25 19.5 | 21 17 16 13 1L5] 7 85| 3 0’ 0 14 6 3 —-1 | -11 —2 0
621 65 54| 46 38 27 27 20 19 15 iL5| 85| 85] 3 0 0 21 8 | 38 ~1 | =11 —4 0
87| 67 54| 46 38 27 27 20 19 15 1.5 85] 85| 3 0 0 4 5 | o | -1 |-11 —4 0
57| 56 C 50| 44 37 .| A 22 17 16 14 10 7 007 2 0 0 —9 Lsl -25) 0 | -7 -2 0
28| 33 28 | 24 22 14 15 1 11 0.5} 8 45| 5 . 0 0 -1 1.5 Lo 1 | -8 3 0
4 23 197 185( 15 05| 1.2 9 7 8 5 | 25| 5 0 0 0 0 151 Li{ 1 —3 -3 0
Loop
ol 16 19} 21 14 12,6 | 15 15 12 10 8 4 3 3 |8 1 —14 | —4 —2.5 3 2 6 -5
2| 22 25| 24 16 14 15 18 12 12 10 45| 3 3 |6 1 —12 | -4 ~3.5 2 0 4 ~7
38| 53 49 | a1 28 2.6 21 22 18 15 13 851 7 4 | -2 1.5 0 1 —~2.5 ¥ —9 1 —8
75| 80 70| 58 46 29 34 28 24 19 16 9 10 6 0 2 16 6 2 0 | —-13 0 | —12
92| 89 79| 70 57 37 37 28 28 19 ) 17 12 10 14 0 2 21| 12 3 1| —15 -2 | —12
92| 89 76 | 68 57 37 37 26 27 19 7 12 10 6 3 2 241 13 2 2 | -1 -3 | =12
87| 8 66 | 64 53 35.5| 34 23 23 18 15 10 10 4 5 2 26| 13 0 -3 | =17 -3 -3
74| 68 53 ) 52 44 29 26.51 20 20 15 13 9 9 3 3 15 | 220 11 0 —4 ) —15 -2 —2
80 | 58 431 39 34 24 22 15 18 12 11 85| 7 3 0 1.5 21 11 —1 -3 | -13 -2 —1.5
431 41 32| a0 25 1.5 17 11 12 10 5| 65] 7 3 0 I 19 8 ~2.5| —3 | —13 -1 —1.5
36| 34 28| 24 18 14 11 10 1 5 5 55] 5 2 | —4 .5 19 6 —3.5] —4 | —13 -1 ~L5
31| 28 26 | 21 18 11 10 9 7 4 4 | 4 3 1 2 | -6 B 12 4 -2.5| —3 | -11 0 —L5
30 29 25 23 18 1 4 10 10 8 8 5 f 458{( 3 3 |6 .5 0] 3 —1 —2 -9 0 -L5
401 37 361 30 P23 18 13 13 10 i 6 58 5 14 ] -8 1] 10 3 -1 —~2 —9 0 —1.5
52| 49 3] 35 20 21 17 14 12 8 75| 661 7 4 | -4 1 10] 4 -1 -3 | 13 -1 -2
64| 61 53| 46 34 28 22 18 16 12 10 7 7 4 | —4 L5 14 [ 0 —~4 | -13 ~2 -2
80| 74 82| 56 44 20 28 215 | 19 14 13 10 9 1 6 -2 1.8 18y 8 0 —~3 | -15 ~2 -3
851 78 681 58 49 30,5 8 2 | 23 18 13 10 w1 8 0 2 18] 8 0 0 —9 0 —1.5 "

901
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Right roll
[ — e ——— a- 0 19 18| 17 14 14 13 11 8.5 8 6 4 3 1 0 0 —3 0 ~1.5 3 0 5
0, 50 12| 18 18 17 16 14 13 11 8.5 7 8 4 3 1 0 0 -3 0 —1,86 3 —35 b
1.00 82| &8 621 an 38 37 26,6 19 19 14 14 7 8,b 2 0 ] 32 12 -1,5] —12 —24, 4 —b
1,50 136 | 120 071 80 51 60 46 35 20,6 20 18 12,8 | 1L5b 4,8 0 0 19 10 —2,5 -7 —17 —4
2,00 50| 44 3| 38 485 29 34 25 16 14 11 13 14 5 3 14 [ —3, 8 —4 —15 —4
2,50 161 19 17 24 20 14 25 13 11 12 11 7 7.6 6 0 0 14 6 ~28 | —3 —13 ~J
3.00 161 19 Blo17 16 14 14 11 85| 10 7.6 4,5 3 2 1 0 ] 3 —3.b -2 ~13 -2
3,50 24| W 14| 14 11 12,61 10 9 7 b 4 2 1 —1 —L.b 7 1 —2,5 | ~2 —-11 —1
4,00 36! a3 26 ) 21 18 14 10 9 [} 7 i) 3 0 0 —1 - 9 1 —2.5 -1 ~9 —1
4,60 40| 40 at| 26 22 16 13 11 8.6 7 [i} 4 2 0 —~1 -2 11 1 -2 8 —1 —-11 -2
5,00 50| 80 37| 81 20 22,61 17 13 10 10 7.5 b 4 1 -1 —~1.5 12 4 —2,6| —1 —13 2.5
6. 50 64 | 60,8 46| 39 34 bad 19 16 14 11 10 6 5 1 —b8 | —1 11 4 —2,5 -1 —~13 -
6,00 67 ) 04 48 | 44 38 27 22,61 18 16 12 10 [} 5 1 —b | 1 11 4 —2.5 -5 —13 —2 5
6. 50 701 67 53| 44 38 27 24, 19 15 12 10 b b 1 0 0 ] 3 -2, 8 0 —11 —2.5
7.00 62 62 48 | 44 34 20 22,5 10 14 11 10 5 8 2 |10 0 7 b ~2b 0 ~f —2
7,80 46 | 44 40| 35 28 21 7 18 11 8 9 4.5 4 1 1 0 0 4 3 —2.b 0 -7 —1
8,00 3 M 81| 28 28,5 | 17,6 14 16 10 8 6.5 3.5 3 B 0 0 0 1 —2,8 1 ~7 0
8. 50. 24| 28 25| 22 18 14 14 13 8.8 7 5,6 3.8 3 B0 0 -1 0 —2.5 1 ~b 1
9,00 211 28 26 A 18 128 | 13 12 8,5 7 5.8 8.5 3 B 0 0 —3 0 ~2.b 1 —3 2
9, 50. 19| 28 28| 21 16 12,5 | 13 12 8,5 7 56| 3.5 3 8 0 0 | -3 I N ] 1.5 0 3
10, G0, 4 2 19 17 14 11 1,6 11 8.5 7 b.b 3.5 3 ] 0 0 -3 1 —1.5 2 0 4
Left roll
....................... 121 22 20 17 14 11 sl 11 8.5 8 a 3 3 1 ] B 0 1 0 3 0 3 l
080 c e esammmrm . 14| 22 201 17 16 12 1,8 11 8,5 8 [{] 3 3 1 0 i 0 1 0 3 0 3
1, G0 12 22 201 17 14 11 L5 | 11 85 8 [} 3 3 1 0 .b 0 1 0 3 3
1.50 12 22 201 18 14 11 1,61 11 8.5 8 [} b 3 1 ] 1 0 1 —8 ] -~ 3
2,000 0. M| 40{ 48 42 22 26 17 17,5 | 16 11 10 . 9 3 (] 1 28 8 0 —2 —~2L —b
PR J— 87| 81 64| 566 46 32 206 24 10 15 15 9 9 3 0 Wb 22 1 0 -2 —~17 —B
2,50 70 68 60| &6 44 32 28 19 14 15 8 9 3 0 B 21 8 0 -2 —~15 —4
3,00 680! 83 481 42 34 27 22 20 15 12 12 [ 7 3 0 B 18 6 0 —2 —~13 -3
3. 60, 48 | 44 38| 43 28 21 17 18 12 10 10 b i} 2 0 i 16 [i} 0 —2 —~13 —3
4,00. .. 36 ) I ay 26 22 17,6 ] 13 12 10 8 7 4.5 b 1 0 N 12 8 0 -2 —~18 —3
4.60._. 33| 84 261 22 | 20 [ 1,5 18 10 8 @ 4,5 b 1 1] Wb [i] 8 0 — —~18 —3
5,00 .. 35 | 87 20| 28 22 16 13 13 10 8 [i} 4.8 b 1 0 B —G 3 ~856 | —2 —~17 —4
5,50 46 | 46 36 ] 31 25 19 14 13 10 10 7 4.5 5 1 0 ] 18 [4 4 —2 ~11 -3
6,00... 48 | 44 351 81 25 19 14 13 10 10 7 4,b b 1 Q , B 12 13 55| —2 -0 0
6, 80.. ... 41 | 41 M1 28 28 17,6 | 14 16 10 10 7 451 b8 1 0 .5 7 8 0 —2 ~0 -1
7.00_ .. 18 | 47 a8 381 28 19 14 20 12,6 10 7 [ b 2 0 i) 7 1 —1 —2 ~11 —8
7.560... 81| 70 81 [ 46 42 24 22 23 17,61 11 11 8 7 3 0 Wb 16 b 0 -2 -11 —4
7.68. .. 81 78 60| b1 45 32 28 23 19 14 13 8 9 3 ] ] 12 5 0 -2 -~11 -3
8.00... | 70 601 80 42 32 25 20 17,6 | 14 12 7 9 3 0 B 9 b 0 0 ~11 —3
8,50..-. 58 | &9 51| 42 38 26 22 17 16,6 | 12 11 i3 7 2 0 B 9 3 0 1 —Q -2
9,00.... a8 | 46 40§ 32 20 21 10.8 16 14 11 10 5 b 1 0 A 9 3 0 2 —2 0
9,60 .. 24| 83 321 26 24 17,5 18 13 12,51 10 9 4,8 3 1 0 5 4 3 0 2 0 2
10, 0 16| 26 28| 21 18 12 13 12 11 8 8 3.5 3 1 0 ] 0 1 0 2 0 2
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TABLE I—Continued
PRESSURE IN POUNDS PER SQUARE FOOT ON THE TS AIRPLANE

Upper wing Lower wing Tail surface
lstat.ionNo _____________ 1|2 |3 14}56 6 7|8 |¢10711)f1 2 3 4 5 6 7 8 9 0| 1 1 2 3 4 5 6 7 8
i A
i ' Level flight
2 [ 0.8 15 | 20.6 20 14 13.5| 12 9 5.8 8.5 2.5 L5
2 2 15 19 18 14. 5 13 12 10 6 4 3 2
3 1 8 12.5/ 13 12 13.5 14 L5 8 5 3 L5
4.5 L5 0 11 11 14 16 13 9 6 4 L5
4.5 2 |~16 1 8 6.5 14 18, 5[ 16,5 11 8 6 2
6 3 |—20.5 —4 2.6 5.5 13 19.5 17 11 9 6 2
6 2 [—36 |—26 | —3 2 13 20 20 14 10 6 2
L5 0 |-59 [—26 [—16,58/—~13 14 19 18 12 Y& 5 3.5 f
3.5 2 |72 |50 |—24 |-18 17,5 28 21 14. 5| 10 6.5 8.5 i I
; 1.5 3.5 1.5 18.5 9.3 5.5—24 |~190 [—3.6 ~3.4 —4 2| 0 ¢
7| 35 14.5| 13,5 9.3| 6.5~25 |—19 [~11 |—16 [~12 [—37 [-18 [~7.5
8o 216 18 ! 10.9 5.5 0 |-14 0 | =5 |—10.2~—27 |~12 |-
7.5 0 2 | 20 [ 1 5.5 30 0 0 | 3.4 -9 |~23 |-10.5|—4
6.5 0 2160 18 | 1L |...__. 20 0 0 0 | ~7 [~20 | —6.5[—3.5
5.5 0 17.5 16 9.5l .. 15 0 0| 0|5 |~14 |5 |-2.5
400 11.4] 10 3.5 3 5 0 0f 0 |—2 [~10.2 =2 | 0
2|0 6 5 2 3 3 0 of o0 0 | =7 0|0
Pull-up--power off
0
i 0 1" 7.5 &5 —16 19 206,50 228 122 126 &8 O |—38L5--16.5 —4.5f —8 —5 | —~4 [}
d "0 7.5 5.5 -16 | 19 26.5r 22,50 12221 12,5 55 0 |30 [—20 | ~b & —~9 {—13 |-35 [—1&
68 9.5 4 38 36,5 47 34 17.5) 18 85 0 [(—36 [|-~-20 ~55 -9 |—12 [—31 [—15,4
104 10 4 76 48 54 41 20.5| 21 10 0 0 | ~2 0 0 |—10 |—23 [-14
152 2.5 4 76 | 68 49 41 23.5| 20 17.5( 0 | 9 0 0 |—~9 |—18 [—12.5
143 8.6 4 66 69 47 37.5| 20.5 18 10 (1] 28 | 7.5 0 0 | -9 |—16 [~10.5
111 8 4 54 b5 39 32.5] 17.5 17 7.8 0 25 | —4 0 0 | -9 I—12 | -9 |
| 28 8 4 | 50 51 39 29 16.5[ 145 7.5( 0 | 14 [ 0 0 0 -7 j~I11 -9
| Push-down
8.5 ~74 |43 |—28 |~14 19 23 '22.3| 13.4| 13.5 8.3 ~16.5 —B5. 5 —8.2| —3.5 6 1] Q
] 7 | 5.6 -—04 |62 |28 [—26 19 17 22.3; 1.3 12.3] 8.3 —16.8 —. 5 55| 85 40 15.80 4.4
L 7 1 5.6|—120 | 85 |-~38 7 12 17 10.2{ 1 8.3 —22.5 —9.8 —4.7) —3.5] 19.4] 7 L8
| 8 505 e ~86 (—52 [—36 9 14 19 12,2 12,8 8.3 —22. 5 —9.8 —7.5| —7 0 0 0
H 9 5.5 —64 [—36 |—24 |—14 |—22.5] 26 26 26 14.3) 13.5 19 | —45l —4.7 —7 ¢ [—L6
| !
Right turn
85 2 |1—21 1] 28 17 40 38 2750 16.5 12.4) 7.5 ~L4 =5 | =7 | -9 | -7 |88
0.6 2 26 56 a0 35 48 43 34 18,8/ 15,7 9.3 ¢ f~8 | ~7 [~12 | —9 [—45
0.5 2 | 73 83 84 68 60 51 37.50 20.5 18 10 2.5 ~5 | ~9 ~20 |~10.5—5
a9 2 71 69 68 68 49 41 30.5 17.5 16.8 10 0 [(~6 |—9 [-21 |—10.5—5
8.6 2 62 68 64 b7 44 38 . 5‘ 14.5] 1471 9.3 —. 8 —6 |~10 ‘—~21 —10, 4. §
8.5 2 56 \; 61 | 680 | 52 50 34 26 1.3 12.4 7. =5 ~5 | —9 |—-18 [-—10. 5—3.5
i 8560 2 | 50 [ 81 | 52 | 44 | 85 32 22,50 11.3] 10 4.5 6 -8 {~7 |18 [ —8 [—3.5
8 2 44 50 4| 40 33 28 20.8 10.3[ 10 3. 5 0 t—~4 | -5 [~0.[~—7 -85
i 7 2 Ul 28 1 26°] 26 | 25 19 10.3} 10 | 4.5 0 {~—2 | —-4 | -6 ‘ -5 (—2.4h
I 8.5 2 0 14 } 15 4.0 21 21 17 92 10 ¥ 4.5 0 |~2 [—2 ;—2 | —2 [—2
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Left turn

2332338238353

1=
S

10 5,5/—53 |—28 0 | ~1.2 26 30 15. 6 18,8 8.4 0 |-10 -4, 8 —-3.5
10.5, 4 |—12 0 17 14 36 34 17,58 17 9.3 0 {—10 —2 bl —3.5
10,5 4 0 24 30 31 40 af 28, 29 03 0 0 —1, 4 —3.5
10 2 B4 80 84 68 458 49 21,6 19 2.3 0 12 4 0 —4
9 0 {3 80 59 54 45 19, 8 17 9.3 0 30 7 0 —4
8 0 62 71 80 59 48 1 17,58 187 8.4 0 16 4 0 ~1
7 0 56 o1 68 47 42 38 15,580 12,4} 5.5 0 4 0 0 -1
6.5 0 46 5 60 40 a5 30 14,4 1 3.5 0 0 0 0 -1
] 0 a8 48 48 35 29 28 1L2) 10 36 0 | —i 0 0 -2
&5 0O 32 36 44 28 28 26 9.2 @ 3,5 0 [—10 0 0 —2.5
5.5 0 23 28 40 24 20 24 92 7.8 &5 0 |—18 1] 0 -2.6
56 0 18 26 40 2 3] M 9,2 @9 3.8 0 |—24 0 0 —2
b 0 12 u 36 19 20 24 9.2 9 3,5 0 0 1] 0 -1
Loop
36 0 4 32 B4 60 80 81 41 20,7 14,7 9.3 0 20 0 [ —~L7 —3.5
38,2 8,08 4 60 7L % 59 4 48 18,5 147 93 o0 27 1.6 —L7 ~3.5
3 6 4 62 71 72 hili] 416 41 16,5 147 84 0 26 I I M -3. 5
30. & 6 | 4 60 64 01 50 45 36 15,3 18.8 6.5 0 23 1,6( ~1, —~3.5
26 51 4 56 60 62 42 38 30 .4 12,30 88 0 20 1,6 0 -~2.5
20 4 4 56 50 44 3b 31 26 1,3/ 11 4.8 0 19 1L.6 0 -1
13, 4] 3.2 4 32 38 32 20 23 19 7.9 0 3.5 o 17 1,8 0O 0
12 2.7 2 2 26 28 21 20 14 [} 8 27 0 15 Le 0 0
6.8 29 2 20 22 24 14 17 10 b 4 .8 0 14 L6 0 0
8. b| 22 2 14 17 20 12 15 8 b 26 L8 o0 12 L6l 0 0
&, Bl 2.9 2 12 14 20 12 156 8 b 2,60 18 0 l|eao-n- Le 0 0
&, b 2.2 2 12 14 20 12 15 8 b 4 L8 0 11 1,6 0 0
8 3.2 2 14 17 24 14 17 12 [ 58 27 0 14 LG 0 0
12 3,6/ 2 21 20 28 24 23 16 83 8 3.5 O 15 1.6 0 0
14, b 4 2 30 38 40 28 a8 21 10.3] 9 45 0 17 Lé 0 0
18,5 5 2 38 ] 36 36 28 30 23 12 10 4.5 0 19 L6 -2 -8
22, 5! 6] 2 42 45 40 40 37 28 1.3 11 5.8 0 22 L6 ¢ -1.6
Dive
R 0 10 15 20 12 13 8 4 52 27 0 0 0 0 1]
5. 0 |=10 | —2 4 0 11 8 b 6.6 3.8 0 [~10 0 0 0
6, 2 {—38 |—23 |~-18 |—10 9 8 1] 7.5, &b 0 |—-17.5 —3. 5 0 0
12 5 6—56 |—35 |—20 |[—16 13 12 18 10 65 0 |—25 —4, B 0 0
16 7 =74 |—48 [-32 |-21 15 17 10.2] 12.8| 7.5 0 |-34.4 —0. 5 0 0
22,5 7 ]—69 |—81 |32 |—12 19 25 4.6 148 82 0 |-17.5 -8, 5 = f}, Bf~@, b
33 7 |—27 01 0 18 31 36 10,50 19 9.2. 0 |—8 —3.6 —0. b6]~2,b
50 9 70 27 28 | .33 51 56 22,7 21 10,2 0 | —6, b —2. b —6, 6—2.5
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REPORT NATIONAL ADVISORY COMMITTEE FOR ABRONAUTICS

TABLE II
VE-7 AIRPLANE
! Upper wing
N orlmal | Angle of
: accelera- B ngle o
?ﬁ %Ple{e% tion Average Centerof| attack
N Gnterms lead pressure | (degrees)
of ¢y b/ (per cent
sq. ft.) chord)
Level rﬁight
il ! 6.5 ] 130 | 2.8 18
50 5 ,
5 }oo 6.6 950 2.3 12,6
o % 1 7.3 . 660 2.2 7.5 :
= -
gz § 1 7.1 480 28.8 5.6
I i .
i } 1 7.8 410 20,0 43
oo 78 | .0 | 37| 81
107 1 7.9 vty 32.1 2.5
117 1 77 . 220 33.7 2.0
Zo 8.0 190 | 328 L6
128 . 4
Upper wing . Tail surface
Norfnal . =
Time |Alr speed accelera- = liomexi; Average | Average Moment
(seconds) |[(M.P.E.) (int%(emms A;.Oe;gge about | load on | load on zltovagr%%e about :
of ;) by Cwe | leading |stabilizer| elevator | iy | leading |
| sq. 1t 2age. | Obfob OB Psa Y | o088
(in.1b.J | sq.ft.) | sq.ft) GnIb)
7 P usb-down—h;gks- |
speed
0 1% 100 7.9 —650. | —2.6 24| ~01 | -129 !
.50 127 1.03 7.5 4.3 13.2 8.7 — 1085 [
100 128 —. 75 —3.4 —8.8 6.6 —.1 300 |
1.28 12% —. 90 —3.8 —7.9 4.9 —-L§ ~219
é. 83 ]lgg —2 60 —2.4 ~8.8 —2.9 —‘5.2 390
. . 10 12.8 —2.7 0 -1, 7
.50 b ... 2.20 13.8 —9g1 - ¢ N -2 13
3.00 jocaoooas 2,08 13.1 —086_ -1.3 .7 —.3 —20
Pusb-down—lowr
speed
i 86 100 6.3 0. 593 —393 1.1 -1 .8 —60
.50 66 1. 00 6.4 . 601 —407 L1 .2 .8 —13
L& 66 .05 4.8 L4581 — 269 6.5 8.¢ 7.0 —7066
1.25 66. & —, 25 L2 115 —64 —1.3 3.6 L1 —297
L. 50 67 —. 35 —1.1 —. 097 kvl ~5. 7 1.9 -1.9 —50
175 69 — 20 -2,1 —. 180 111 . —4,.8 .8 —2.0 —10
2.00 7 .25 —12 —. 096 it} —4.4 .2 —2.1 110
2. 50 77 .80 1.8 127 —143 —-2.7 - ¢ —1.8 125
3.00 83 1.35 6.9 . 404 —496 —.2 —L1I -6 83
E TUpper wing Tail surface
N orlmal == =
Time [Alr speed! 3C¢8era- -t Average | Average Moment
tion Average Center of Average
(seconds) [(M.P.H.) Gn tferms I&g(} Cup | prOSSUE load on éi);daé)& lon dc%n[ Ig.;y&z;tg
of g , : : : i tail (ib,
sq. ft.) P ol el L
. sq. ft.) (in. th.)
1] 126 110 10.6 L4 2.3 1.3 —164
.25 126 1.25 1L 5 —3 —8.4 —5.6 645
.50 125 3.50 29.8 4.9 —13.4 —4.1 520
.75 124 5. 40 39.8 13, 5 —8.3 2.8 474
1.00 120 510 34.4 11.8 —6.4 2.6 292
1. 50 107 3.15 20.6 4.6 —4.2 .4 197
0. 115 1.30 9.4 —.6 1.5 .4 —90
P 115 2.05 12.8 13 —6 -3 26
{ 2 110 2.80 17.1 4.0 —3.3 .5 186
i 3 104 3.45 21.4 7.1 —5.2 1.0 250
H 4 100 3.20 20.8 7.8 —5.3 1.% 246
I s 102 2,25 157 54 | —L3 2.0 30
} 6 104 1,40 9.8 .8 4] 4 -16
| 7 107 1.85 9.7 =17 .1 -.8 0




111

PRESSURE DISTRIBUTION OF AN AIRPLANE IN FLIGHT

TABLE IT—Continued
VE-7 AIRPLANE—Continued
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TABLE II—Continued
TS AIRPLANE

Upper wing Lower wing
N orlmal . . Anel
: accelera- ngle of
(ﬁr }S_,p%{"(i tion (in | Average Center of | Average Centerof] attack
el terms of load Ow. pressure load Cnr ressure | (degrees)
I @h./sq. F | (percent| (hb.sq. per cent
1t.) chord) ft.) chord)
Tevel flight -
54.5 1 8.2 1.210 29.0 8.1 1.199 28.4 10.95
62.7 1 10.7 1,175 ©20.8 8.6 . 945 3L 4 8.3
71 1 12,0 1.039 29.2 8.8 . 760 a5 4 5.9
79 1 12.3 843 32.0 9.0 L6817 37.6 4
86,7 1 12.3 71t 36.1 9.5 . 549 42.3 2.48
95,5 1 13.3 631 8.5 9.2 .436 46.5 1
106 1 4.5 541 39.5 9.2 L343 53.0 —.45
117 1 10.0 .304 41.7 6.7 204 61.3 -1.5
127 1 11.8 301 43.7 7.8 . 199 67.3 -1.8
Upper wing - Tail surface
. Nor‘mal — e
ime B accelera- )
= 1 Alr speed| 57207 Moment Moment | Average | Average | Average | Moment
(fggg) M. P-H) tté?ég’gf A}ggge about | ATerage about | loadon | loadon | loadon | sbout | Elevator
) (b.jsa Cyr leading (b.fs Cwr leading |stabilizer|{ elevator tai leading angle
fﬁ) . ed%e (in ft )q. edge (in | (b./sq. | (b./sq. | {b./sq. edfe (in | (degrees)
- b.) . 1b.) £t ft.) it.) b.)
Push-down
4] 128 1.00 14.8 0.373 | —1,840 £ 9.2 0.230 { —1,564 —11.8 1.8 -~58 93 —6.5
.50 1285 .05 10.00 .248 1 —1,613 5.6 L1389 | —1,405 —-10.1 17.7 2.1 —~747 —19
1.60 131.3 —. 15 5.8 L1241 ~1,380 } 4 009 | —1,112 —19.3 9.0 —7.2 -140 -9
150 132 i) 8.7 .225 | —1,639 2.4 L0355 | —1,266 —18.3 -7 ~10.6 280 —4
2,060 132.5 1.58 i8.6 .428 | —2,160 } 12.8 .295 | —2,186 —12.0 -7 -71.0 220 —L5
Upper wing Lower wing Tail surface
A Nonz;al : et i } = t
Time ir accel- Center Center | Average . e i !
(sec- speeg eration| Aver- of pres- | AVer: of pres- | load on f"vgmge : co - . ' Allgren
ondg) | ML F.| (B age sare | 288 sure | stabi- ji92dong. . : : . angle
H.) terms { load Cyr (per load Cyr (per Yizer elevator : o ; o
of g} ab./ cent @db.} cent @b.jsa. (lki)./sq. . I K . grecs)
sq. ft.) chord) | 54 ft.) chord) T t.) Lvey )
Pull-up—power
on
0 128 1.00 150 0.412 46.0 4.8 0. 2_5_8 ST 1 —~10.2 .7 -5.8 133
50 | 196.53 | 1.00 | 151 .387 | 45.6 | 10.6 .272 61.6 | 36,9 | ~18.0 | —37.7 | 1,198
75| 127 3.45 | 30.6 L7719 | 330 | 296 .75 32.8 1 —61 | —13.9 | —9.7 760
1.00 | 126 490 | 46.6 | 1225 | 27.2 | 36.9 - 966 31.8 L7 | —11.6 | —3.9 613
125 | 1245 | 4.35 | 43.4 | L3160 | 27.1 | 32.1 - 858 315 L7 | —0.6 | —3.4 453
.50 | 119 3.40 | 37.8 | L119 | 27.6 | 273 . 814 3L.7 L4 | ~65 | —20 313
2.50 | 96.5 | 2.00 | 23,1 | L0s7 | 286 | 172 .78 4 313 -7 1 =27 | —L4 173
2.50 75 125 | 12.9 L9903 | 30.5 | 10.8 .832 0.1 3 | —25 -9 113
‘ Pull-up—power off|
! 1} 126 100 16.1 427 44,2 8.5 .226 61.0 | —12.6 -7 ~7.4 226
.25 126 1.00 16.1 427 44.2 8.5 .226 610 | ~17.0 { —14.6 | —16.0 226
.80 125 2.2 35.0 .929 33.0 25.8 .679 342 ; ~16.6 | —156.5 | —16.2 965
.75 121 4.3 46.2 1,317 29.5 34.9 . 695 31,2 —2.7 | -~13.0 -7.0 616 -
1.00 117.5 4.95 52.3 1,585 28,1 38.2 1,157 31.6 6.5 | —11.0 1.3 500
1.2 114 3.95 45.7 1,480 27.8 34.6 1,120 30.3 58 —0.2 —.6 426
.50 112.5 3.45 39.4 1.305 29.7 27.9 .924 29.7 2.0 —8.3 —2.3 419
1.75 109.5 3.15 36.1 1.250 29.8 26.2 . 908 310 12 —~7.4 —2.3 366
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PRESSURE DISTRIBUTION

TABLE II—Continued
TS AIRPLANE—Continued
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