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AERONAUTICAL SYMBOLS
1. FUNDAMENTAL AND DERIVED UNITS

Metric ’ English
Symbol ‘ :
Unit | Symbol , Unit Symbol
!
l
Length_____ l miefer Vit s e, LT | m \ foot-(ormile) i .- _=  ft. (or mi.)
Time-r s t FECONG . P sy gl T o | sec second (or hour)_._____ sec. (or hr.)
Force______ F weight of one kilogram_____ ; kg weight of one pound 1b.
[
Power______ 72 Roimifsec: . =N 2oy B s J __________ l hogsepower-te = - = HP:
) flamhr 22 PTG ) SOt E B M. P. H.
Pttt et R e m/gecs 2 e T e l __________ ? ftafsed e it - At sty f. p. 8.

W, Weight, =mg

2. GENERAL SYMBOLS, ETC.

mk?,

g, Standard acceleration of gravity =9.80665
m/sec.?=32.1740 {t./sec.?

W S

m, Mass,=— :
) ) g Sw'

p, Density (mass per unit volume). a,

Standard density of dry air, 0.12497 (kg-m™ b
sec.?) at 15° C and 760 mm=0.002378 (Ib.- ¢
b

ft.=* sec.2).

Specific weight of “standard” air, 1.2255

ko/m®=0.07651 1b./ft.?
g

o~

‘C,

;

Ky

3. AERODYNAMICAL SY

V, True air speed. %,
X - 1 Vi
¢, Dynamic (or impact) pressure=7 p77 P
L, Lift, absolute coeflicient 0L=~(1-3.
; D
D, Drag, absolute coefficient CD=»§,
¢, Cross -wind force, absolute coeflicient
CY -~
C SECTIR,
° g8 Ga
R, Resultant force. (Note that these coefii-
cients are twice as large as the old co-
efficients Ly, De.) 8,
1» Angle of setting of wings (relative to thrust
line). «,

1, Angle of stabilizer setting with reference to, ¢,

to thrust line.

Moment of inertia (indicate axis of the
radius of gyration, k, by proper sub-
seript).

Area.

Wing area, ete.

Gap.

Span.

Chord length.

Aspect ratio.

Distance from c. g. to elevator hinge.

Coeflicient of viscosity.

MBOLS

Dihedral angle.

Reynolds Number, where [ is a linear:

dimension. :

e. g., for a model airfoil 3 in. chord, 100
mi./hr. normal pressure, 0° C: 255,000
and at 15° C., 230,000;

or for a model of 10 em chord 40 m/sec,
corresponding numbers are 299,000
and 270,000.

Center of pressure coeflicient (ratio-of
distance of (' P. from leading edge to
chord length).

Angle of stabilizer setting with reference
1o lower wing, = (; —1y).

Angle of attack.

Angle of downwash.
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PRESSURE DISTRIBUTION OVER A WING AND TAIL RIB OF A VE-7
AND OF A TS AIRPLANE IN FLIGHT

By J. W. CrRowLEY, JR.

SUMMARY

This investigation was made by the National Advisory Commattee 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 pressuré distribution was recorded for
the full range of angle of attack in level flight and throughout violent maneuwvers. Particular atten-
tion was given to the high and low angle of attack conditions. The results show: (a) That the
present rib load specifications in use by the Army Air Corps and the Bureaw 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
less 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 to improve 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. It 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 lower 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 and at the
same time maintaining a chord of somewhat near the average chord of the tail surface.
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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.

A 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 1 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

RAF. 1S
1 I | T T T T T T T
12845 6 78 9 IQ JiavIR: 430 % 15 5le
Stations

VE-7 Upper wing

Stations
VE-7 Tail

1234 o 5 6 7 ] 10 1"
Stations
7S Upper and fower wing

T T Teat )(—r T |
/ e 3 4 '5 6 7 8
Stations
5S> Tail
F1G. 1.—Location of orifices in ribs of VE-7 and TS airplanes
VE-7 airplane T'S airplane
Wing Tail Wing Tail

Station

Inches Inches Inches

Per cent Per cent Per cent
{fo% chord {forlf:l chord {f‘"}f:l chord

2. 56 5.12 1.00 1.75 2. 80 6.75

| 9. 81 19. 65 1.75 3.07 7.50 18.10
6. 2.63 4. 60 12. 85 31.00

A 5. 50 9. 65 17. 30 41. 60

11. 50 20. 20 21.20 51.00

| 18. 50 32. 50 26. 51 64. 00
25. 50 44. 80 32.11 77.30
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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 made 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,
and 7 are photographs of the orifice installation.

Besides the manometer, the following N. A. C. A. standard
instruments were used on all the tests: Single component accel- ria. 2.—Type of orifice used and method of
erometer (Reference 2); recording air-speed meter (Reference 3); Attdclmeny
recording yaw meter (Reference 4); and an electric contact making chronometer (Reference 5).
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[n addition to the above,on the tests on the TS airplane, an N. A. C. A. control position
vecorder (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 test covers 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,

22'1 38"
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:\1" D & L5
|

el Lol f
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\—/
FiG. 4.—T8 airplane, showing location of false ribs o

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, acceleration, 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. ft., air speed in M. P. H., ete. The
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F1G. 5—View showing orifice installation in wing
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F1G. 6.—View showing finished orifice installation in wing
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FiG 7.—View showing finished orifice installation in tail surfaces of the TS-7

airplane
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F1G. 9.—Accelerometer record. Pressure distribution test on TS airplane

LEFT !/wf/

ANGLE Z K 7o

b A

F1G. 10 —Air_speedland angle of attackTrecord. Pressure distribution test on TS airplane

ErLrvaror NeviraL
Aireravs Vi

F16. 11.—Control position record. Pressure distribution test on TS airplane
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records were read at short-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 13f.

The instantaneous load curves were planimetered, and from this the rib loads, centers of
pressure, moments about the leading edge, and normal forcé coefficients were determined. The
normal force coefficient is the coefficient of lift 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 a 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:
I AT Epeed Lo ot L L e e e S +1 M. P. H.
2 cealeraion: o Rt i SO R RR Y e ol +0.1¢
3o Clontnoliposition st~ mi E T LR el +0.5°
4 e synehronizabionEte 3o SN AE S b B e s _a Sl Es =+ 0.1 second
5. iindividualmormal-pregures s cic S onio I n s e +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 maneuvers. 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 results of this investigation are given in Tables I and II and in Figures 12 to 37. Table

I contains the pressure measured at each station for each increment of air speed 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, acceleration, and control position. These values are also
21311—27——2
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® 42,099
a°

/8.
Load on wing rib: 6.45 /b[sq.ft.

Normal force coefficiert: 1.37

Location of C.P.of wing: 23.8%

950,054

Angle of affack: /26°

Load on wing rib: 6.59 Ib/sq.ft.

Normal force coefficient: 0.895

Locaftjon of C.P. of wing: 28.3%

065067
o

Load on wing rib: 7.28 Ib)sq.f?.

Normal force coefficient: 0.66

Location of C.P.of wing: 26.2%
¢ [

® 75,077

Angle of attack: 56°

Load on wing rib: 7./0 lb/sq.11.

Normal force coefficient: 0.48
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I

® 385, 087
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F1G. 12.—Pressure distribution on VE-7 airplane in level flight
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Fi1G. 13e.—Pressure distribution on VE-7 airplane in a “pull-
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FI1G. 13a, b, ¢, and f.—Pressure distribution on a VE-7 airplane in a
“pull-up” at 126 M. P. H. for various intevals of time
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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 C. 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, etc.); and (c) 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 36). 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 ‘J
to those actually obtained (fig. 37). c
Since the tables are rather extensive, another table has been added summing up the maxi- 5
mum average loads, maximum resultant pressures, and maximum normal force coefficients ‘
encountered, as follows:

\
|
\
TABLE III “
i
Maximum | Maximum | Maximum | Maximum |
average average positive negative | Maximum |
positive negative | resultant | resultant Cnr ‘
load load pressure pressure ‘
R TERIT Y |
VE-7 airplane: Lb.[sq.ft. | Lb.[sq.ft. | Lb.[sq.ft. | Lb.[sq.ft. !
WV D e e Rt / q3£. 8 —3.8 158 —54 1. 679
Tallrib. =2 8.7 —5.9 44 s Y AR S SR
Elevator rib-. 13.2 —13.4 32 M B P R L
Stabilizer rib. 13.5 —8.8 44 —01 eI e
TS airplane:
Upperwingribetict s, oo imens e ah SR 0o 5 LW TR iE S SO T 62 30| N anta el 164 —96.0
Towarwingdib e o oot LI MCRR S ) SN B P N RO N R A 100 —129. 5
Tallribli v - ! 2.3 —17.7 40 —53.0
Hlevatorirth et 52 & TReg 1T T SR 177 —19.0 40 —37.0
Stabilizer rib. 7.9 —19.3 33 —53.0
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 L

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. In 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 angle of attack 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 angle 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 othet 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 total 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 at high angle of attack is very interesting. On the VE-7,
where only the upper wing was investigated, the €. P. location in level flicht agrees with mono-
plane wind tunnel tests of the wing section, but in accelerated flight the measured C. 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 0. 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 C. 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 flicht
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 respect to the distribution of
load between spars and with respect to the design of lift trusses. If, 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 . 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 a 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 a larger loading on the portion
of the wing in the slip stream with a consequent decrease on the portion outside. 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.

Since it is easy to compute the theoretically possible maximum 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 series
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 calculated

from the expression: :
A=f;;—s,, (Reference 11),
where A is the acceleration in terms of g,
V, is the minimum speed,
V is the speed at the pull-up.

21311—27——3
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PRESSURE DISTRIBUTION OF AN ATRPLANE IN FLIGHT
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The accelerations are plotted for comparison in Figure 37. Uncertainty as to the exact
value of V, 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 a 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. However, it was found
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Fi6. 37.—Theoretical accelerations compared with accelerations 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 small, introduces a large percentage
error in these results.
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TABLE I
PRESSURE IN POUNDS PER SQUARE FOOT ON VE-7 AIRPLANE
Wing Tail surface
: | [ | \
StabloniNgI-" Rop o oS ik o {43 4 5 6 ’ 7k | 8 ‘ 9 (1 R | 12 13 14 15 16 1 2 ’ 3 { 4 l 5
Level flight
|
Air speed (M. P. H): ;
42 24| 24 18| 16 13 9 6 6 5 4 3 3 i) 15 =2- |
4___ 26 24 19 16 13 11 9 8 6 6 5 4 1 L5 0
B0 24| 24 19 ( 16 13 11 9 8 6 6 5 4 : 1 0
54___ 24| 24 18 | 16 13 9 6 7 6 4 3 3 1 2 S
65 - 24| 22 21 ( 17 14 11 9 10 7 7 5 3 1 3 )
67 24 24 5 | s 1919 12.5 | 10.5| 10 9 6 £ 5 4 3} 0 (00
(b 19 | 22 21 | A7 13 1 R 1 § 10 7 2 R 3 1 3 b
7 16 | 23 20| 17 13 9 10 10 7 7 5 4 1 0 .2
85— 16 | 20 21 1= 17 14 11 13 9 7 (f 6 3 1 2 15
87 - 19| 21 1917 14 14 13 11 9 i 6 4.5 1 0 &l
97 - 12 | 20 218 17 14 11 13 12 1T 8 6 3 1 1 L5
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10722 I I 18 | 17 14 14 15.5 | 13.5| 11 10 7.5 4 1 0 i
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Pull-up
\ T T
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118 | 126 88 | 85 58 4 | 43 34 | 31 24 19 12 10 6 | e 33 15 —13 —10 —37
158 | 145 122 | 105 89 60 ‘ 53.5| 43 | 39 28 24.5 16 14 i 5 2.6 ‘ 44 18 0~ [ =5 —25
132 | 124 101 | 88 79 64 | 47.5| 39 | 33.5| 26 20.5| 14 13 6 5 2 33 13 4 | -3 —21
7 i 70 56 | 48 47 34 | 20.5| 22 | 22 18 13 [ 8 9 5 3 1.5 i 14 3 e e —13
| | |
Push-down—high speed
|
| 16| ‘37 13 12 14 14 11. 5 8 8 4.5 ‘ 5 2 0 . 25| -9 | —4 ‘ 0 2 3 =16
| 16| 17 13 12 14 14 11.5 8 8 45| b 2 0 « 25) —9 T = 9 13 32 3.5
‘ —20 |—12 —8 —2 0 6.5 1.5 0 1 -5 =3 0 ) —1Li5 20| —14 | —b 4 14 —1.6
=21 |—12 =10 —3.5 2.5 6.5 1.5 0 1 =.5 ‘ =3 1 —8 —=1575) —16| —14 | =5 3 10.5 —1.5
—20 | —8 =7 —3.5 9 9 2.5 1 3 0 =0 2 —6 —1.75| —18| —14 | —6 0 -9 -5
‘ 40 | 33 25 22.5( 25 20.5 | 18 15 13 T 0 3 0 0 =0 e e 0 0 =2
| 37| 33 30 21 24 20 18 15 13 6.5 7.5 2 0 5 —4 0 i 0 0 1 —2
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PRESSURE IN POUNDS PER SQUARE FOOT ON THE VE-7 AIRPLANE—Continued

TABLE I—Continued

Wing } Tail surface
Btation No-_ -2 =T "0 2 3 ’ 4 } 5 t 6 , 7 { 8 9 10 11 12 13 14 ' 15 | 16 ‘ i \ 2 J 3 4 5 ‘ 6 7
Push-down—low speed
Time (seconds)—Contd. | | I ; I f :

0 19| 23 18| 14 13 T Sl 6 6 4 3 3 1 0 0 2 1 15 (115 e ) 1 —.5
18| 14 13 T Ulae [ O ) 6 6 4 3 3 1 0 0 2 1 15 OEEI ) 1 -5
18 10 8 (IR IS 5 6 2 1 0 0 0 04| 0 5 9 Ol 7 8 4.5

9.0 0 3 | 4 5 2 3 1 0 -1 0 -2 -1.5| -4 0 -2.5| 10 9 | 4 il

0, -8 | -8 0 0 2 0 2 0 0 | -1 0 [-8 |—-2 | —16| =7 —2.5 2 Fagt Rl 0
7] —6 | =8 |- -2 2 | -1 0 0 0 | -1 0 | -3 | -2 —12| -7 | -28| o0 | 2 2 -5

—6|—4 |—4 0 (3} 0 | -2 1 1 0 1 | -3 | -2 7| =7 —2 -1 0 1 -1

3 2 3 4 6 2 0 3 3 3 1 | -2 |-L5 —4| —4 15| -1 | =3 0 -1

19 ‘ 17 13 T | 9 10 6 4 55| 4 3 1 0 0 | 0 0 0 2 ‘ 0 —1

Right turn
| |

2| 2 16 12 17 13 125 9 o e (R SN B 0 0 -3 0 0 0 1.5 3 0

34 | 31 27 21 20 15 15 12 10.5| 55| 9 3 0 0 2 3 0 0 -7 2 0

48 | 42 36 27 25 18 19 | 14 13 7 10; {8 0 .5 14 6 0 -2 | —13 -2 0

64 | b4 46 31 20.5 | 22 2 | 16 15 10 1.5 4 3 b 2683|1510 0 -3 | =17 -5 0

62 | 50 44 27 28 21 20 16 15 9 1.6 4 3 .5 24| 10 0 -3 | —15 -5 0

48 | 36 32 19 24 20 16 | 15 12 7 10 4 3 .5 16 8 0 -2 -5 0 0

25| 19 18 12 156.5| 13 1205 (<11 86| 45| 9 3 3 .5 0 3 0 0 -3 2 0

22| 17 18 12 15.5 | 13 12,5 | 11 85| 45| 9 2 3 i -8 0 0 0 -3 2 0

| )
Left turn
|

18 | 18.5 | 15 12,5 | 14 12 | 925 9 6 45|51 2 0 0 0 0 0 0 0 1 0

26 | 24 20 16 17 15 | 14 0.5 9 6 7 2 0 0 6 3 1.5 0 —3 0 0

36| 82 25 19.5 | 21 17 ‘ 16 13 11551 <7 85| 3 0 0 14 6 3 -1 | -11 —2 0

54 | 46 38 27 27 20 19 15 1.5 &5| 85| 3 0 0 21 8 3 -1 | -1 —4 0

54 | 46 38 27 27 20 | 19 15 T1e65 = 8550 | 85l 3 0 0 4 5 0 -1 | =11 —4 0

50 | 44 37 24 22 17 | 16 14 10 7 7 2 0 0 -9 L5 =25 0 -7 —2 0

28 | 24 22 14 15 11 11 1055018 2 5 e I o R 0 0 -1 1.5 L5 1 3 3 0

19 185( 1 | es|1z| o |7 [ 8| 5 | 2| &5 | o[ 0|0 oo et A R T g 0

| |
Loop

0352 19 | 21 14 126 | 15 ‘ 15 12 10 8 4 3 3 | —6 1 ! —14 | —4 —2.5 3 2 6 —5

0.50- 25 | 24 16 14 15 18 12 12 10 45| 8 3 | —6 1 ’ —12| —4 —3.5 2 0 4 -7

1.00-- 49 | 41 28 22,5 | 21 22 18 15 13 85! 7 4 | —2 1.5 0 1 —2.5 1 —9 1 —8

1.50-- 70 | 58 16 29 34 28 24 19 15 9 10 6 0 oA 16 6 2 0 | —13 0 | —12

2.00-- 79| 70 57 37 37 28 28 19 17 12 10 6 0 2] 21| 12 3 1 | =15 -2 | —12

2.50-_ 76 | 68 57 37 37 26 27 19 17 12 10 6 3 2 24| 13 2 2 | -15 -3 | —12

3.00-_ 66 | 64 53 35.5 | 34 23 23 16 15 10 10 4 5 2 26-[ 718 0 -3 | -17 -3 -3

3.50- - 53 | 52 44 29 26.5 | 20 20 15 13 9 9 3 3 15 23| 11 0 —4 | —15 -2 —2
4.00 43 | 39 34 24 22 15 18 12 11 8.5 m<i7 3 0 1.5 21 —1 -3 | -13 —2 —1.5
4.50- - 32| 30 25 17.5 | 17 11 12 10 76| 65| 7 3 0 1 19 8 25| -3 | -—13 -1 —1.5
5.00- - 28 | 24 18 14 11 10 11 5 5 5.5( 5 2 | —4 .5 19 6 =35 —4 | —-13 -1 —15
5.50- - 25 | 21 18 11 10 9 7 4 4 4 3 2 | —6 .5 12 4 —25| =3 | —11 0 —15
6.00-_ 25 | 23 18 11 10 10 6 6 5 £51 8 3 | —6 .5 10 3 -1 -2 —9 0 —1.5
6.50-_ 36 | 30 24 16 13 13 10 6 6 5.5 & 4 | —6 1 10 3 —1 -2 —9 0 —1.5

7.00- _ 43| 3 29 21 17 14 12 8 75| 65| 7 4 | —4 1 10 4 —1 -3 | —-13 -1 —2

7.50-- 53 | 46 34 26 22 18 16 12 10 7 7 4 | —4 15 14 6 0 —4 | —13 —2 —2

00 62 | 56 44 29 28 215 19 14 13 10 9 6 | —2 1.8 18 8 0 -3 | -15 —2 -3
8.50 68 | 58 49 30.5 [ 31 23 23 18 13 10 10 6 0 2 18 8 0 0 -9 0 —L5
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Right roll
(R e N R e s 9| 19 18] 17 14 14 13 11 85| 8 6 4 3 1 M ey —3 0 —1.5 3 0 5 =5
0.50- 12| 19 18 | 17 16 14 13 11 85| 7 6 4 3 1 0 0 —3 0 —L5 Gi=l 5 =
1.00 82| 58 62 | 39 38 37 | 265 19 19 14 14 i 85| 2 o= B ) 2| 12 —1.5| 12 | —245| —5 —3.5 |
) 1.50- 136 | 120 97 | 80 51 66 | 46 35 20.5 | 20 18 125 [ 11,5 45| 0 0 19( 10 =25 | =7 (=17 —4 —2 :
QRN e .| 80 35| 38 45 29 | 34 25 22 16 14 11 13 14 i3 14 6 —3.5| —4 |-15 —4 =15 |
QB0 i Rn it 16 19 17 | 24 20 14 25 13 11 12 11 i 7.5 6 0 0 14 6 —2.5| =3 |13 -3 b
GHONE SR s S ~fi, 89 15[ 17 16 14 | 14 11 85| 10 75| 45| -3 2 1 0 9 3 —3.5:) =2 [—13 —2 =5 |
FEROSH S R 2S04 1817 14 | 14 11 12,5 | 10 9 6 7 5 4 2 1 |=1 |-Ls 7 1 =261 —2 [=11 =1 0 |
E00° . mii .| 36| 33 25 | 21 18 14 | 10 9 6 7 5 3 0 0 |—-1 |—2 9 1 =25 —1 —9 -1 0 |
. Lh0-E A S| 40| 40 31| 26 22 16 13 11 85| 7 6 4 2 0 |—-1 |-—2 11 1 =25 =1 |[-11 -2 —.5 w
bag0Ee S nes T2 | 50 50 37| 31 29 2015 .17 13 10 10 7.5: 55 4 1 |—-1 |-L5 12 4 —2.5| —1 |[-13 —2.5| —1
ity ] G .| 64| 60.5 46 | 39 34 27 19 16 14 11 10 6 5 1 —5|—1 11 4 —2NHHIS R ETE -3 = o)
BE00=TT Rt Al 48 | 44 38 27 22.5 | 18 15 12 10 6 5 1 —.5 | —1 11 4 =l e Gk —2.5| —1 g
(T R S| R701= 67 53 | 44 38 27 24 19 15 12 10 5 5 1 0 | 0 9 3 —2.5 0 |-11 —2.5 | —1
7 00JEe: .| 62| 62 48 | 44 34 26 22.5 | 19 14 11 10 5 5 2 O D 7 5 —2.5 0 -9 —2 —1 o
o0 - 46| 44 40 | 35 28 21 17 18 11 8 9 45| 4 1 0 0 4 3 —2.5 0 -7 -1 =5
S000 .| 33| 34 31| 28 23.5 | 17.5/| 14 15 10 8 6.56| 35| 3 DHlEE0 0 0 1 —2.5 1 =7 0 =5 g
80512 W 24 26 25| 22 18 14 14 13 85| 7 5.5 85| 8 450 0 —1 0 —2.5 1 —5 i 0 &=
9:00--C.t. o 21|28 25| 21 18 12,5 | 13 12 85| 7 5.6 85| 8 <5180 0 -3 0 —2.5 1 -3 2 0
9.50_ | 19| 28 23| 21 16 125 13 12 85 7 5.5| 35| 3 5 0 0 -3 b =16 1.5 0 3 0 o
A0fODEAL LELa R LELTE S 14| 21 9] 17 14 11 ‘ 6| 11 85| 17 55| 85) 3 Sbiieea l 0 -3 1 =15 2 0 4 0 i ,
B |
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e Rl T e L R ' ! | 1 g
s 12| 22 20, (.17 4 | 11 115 | 11 85| 8 6 3 l G | 0 5 0 1 0 Za e &0 3 0 =
0.50- 14 | 22 20 | 17 16. | 12 BT 8.5 8 6 SR R 0 5 0 1 0 3ASISE0 3 0 o
1.00- 12| 22 20 | 17 M |1 1L5 | 11 85| 8 6 3 3 1 0 25 0 1 0 3 | 0 3 0 Z
1.50- 12 | 22 20| 15 14 11 1.5 | 11 85| .8 6 | 5 ‘ Bl k] 0 1 0 1 —6 —-6 | -2 | 3 —4
2.00- 4| 7 49 | 48 42 22 25 17 17.5 | 15 1 | 10 (% 2 P 0 1 28 5 0 =2 =) —5 —3 o
2.25_ 87| 81 64 | 56 46 32 29.5 | 24 19 15 15, (=il ili='9 3 0 .5 22| 1 0 =28 —b -2 =
2.50- 79| 68 60 | 56 44 32 28 24 19 14 15 8 =9 3 0 5 21 8 0 —2 | —15 —4 —2
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5.00- 35| 37 29| 26 22 16 13 13 10 8 6 45| 5 1 0 S| =6 3 SR T —4 —2 .
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TABLE I—Continued
PRESSURE IN POUNDS PER SQUARE FOOT ON THE TS AIRPLANE

Upper wing Lower wing Tail surface
| | |
5 6 ¢ 8 \ 9 J 10 ‘ 11 1 2 3 4 | 6 B |7 8 9 ’ 10 ‘ 11 1 1 2 3 ' 4 ‘ 5 6 7 8
| | |
Level flight
I |
16 | 12 8 6.5 4 2 : 0.5 15 ] 20.5| 20 14 ’ 13.5( 12 | 9 5.6/ 3.5 2 5| L6
19 | 13.5] 9.5 8 6.6 2 | 2 15 19 18 14.5| 13 12 | 10 6 4 8 =2 |
21 16 | 12.5 9 6 | 3 1 1 8 12.5] 13 12 13.5| 14 11.5 8 b 3 8 B |
21 118 |[13.5 10.5| 7.5 4.5 1.5 0 11 11 9 14 16 | 13 9 6 4 1.5
21.5/20 |16 (12 | 7.5/ 4.5 2 (—16 1 8 6.5 14 18.5| 15.5 11 8 ‘ 6 2
24.5/ 23 |18 | 13.5 10 6 3 }—29. 6] —4 2.5 5.5 13 19.5) 17 11 9 | 6| 2 |
26 |25 |21 {16.5 12 8 || 2¢ |=36' (=26 |'=8 2 13 20 [ 20 14 1000 16 2
22 | 21.5| 17 1] B G AT S 5‘ 0 (=59 |—26 [—16.5(—13 14 19 18 12 7.5 b 3.5 |
26 \ 25. 5| 22 15, 5[‘ 8 3.5 2 ‘—72 |—50 |—24 [—18 17.5| 23 ’ 21 14.5| 10 | 6.5 3.5 | ’
| | | |
| | | | [
‘ 10 |28 |31 |225| 18 ‘ 12 5’ 11.5 14.5| 13.5| 9.3 b5.5—24 (—19 | —3. 5| —3.4| —4 2 0 0
10 | 28 (31 |22.5|19.5 14 ‘ v ‘ 14.5| 13.5| 9.3| 5.5(—25 (—19 |11 [—16 |—12 |—37 |—18 (—7.8
[ 58 | 59 |45 | 34.5| 28 ’ 19 8 | 21.6/ 18 10.2] 5.5/ 0 |—14 0 | =5 (—10.2(—27 |—12 [—5
{109 | 87.5) 64 |39.5( 31 | 17.3| 7.5/ 26 20 il 5.5 30 | 0 0 | —3.4 —9 |—23 (—10.5|—4
97 } 81 | 59 |43.5 29.5 16.5/ 6.5| 21.6( 18 11 42011 110 0| 0 |—=7 |—20 | —6.5—3.5
‘ 81 | 73.5| 55.5| 37 | 25 ‘ 15 5. 5 17.5| 16 9.5 15 | 0 0 0 | =5 |—14 | —5 |—2.5
48 |43 |35 [22.5/16 |10 4 11.4| 10 3. 5] 5| 0 0 0 | —2 [—10.2] —2 0
‘29 (24 |14 |13.5] 9 ‘ (S D 6 5 2 3 \ 0 0 ‘ 0 0 = 0 0
| ! |
7.5 —16 19 26.5 22. 5{ 12.2( 12.5| 5.5/ O [—3L5/—16.5 —4.5 —6 | —5 —4 Q& e
7.5 —16 19 26.5 22.5 12.2[ 12.5 5.5 0 |—=30 |—20 —=b5:5| —9 |—13 {—85 [—=16 ...
9.5 38 36.5 47 34 17.5] 18 8.5 0 [—36 |—20 =56 =9 |—12 |—81 |—=15.8|---_-.
10 76 48 54 41 20.5) 21 10 0 0 | =2 0 0 = OB =230 | =T A0 i
9. 5| 76 66 49 41 23.5( 20 17.5| 0 33 9 0 0 =9 [=18 [=—1a:5L (& 0
8.5 66 69 47 37.5| 20.5| 18 10 (] 28 7.5 0 0 =0 =168 =10F5120 TN
8 54 55 39 32.6| 17.5 17 7.5 0 25 —4 0 0 —9 |—12 S
8 50 51 39 29 16.5| 14.5) 7.5/ 0 14 [ IS 00 | =7 =11 Qe A
|
Push-down
8.5 —14 | 19 | 23 | 22.3| 13.4] 13.5 8.3 —16.5 —5.5| —3.2| —=3.5| 6 | 0 | 0
7 =961 19/ |\ 17 |.22:3| 113] “1273| "8.3 —16.5 —.5 5.5 8.5 40 | 155 4.4
7 e R ST ST ST O FE —22.5 —9.8 —4.7) —3.5| 19.4] 7 | 1.8
8 =36 |9 [1q 819 [ 1279 32 30" 83 —22.5( —9.8 —7.5/ =7 | 0 | 0 | 0
9 —14 |—22.5| 26 | 26 | 26 | 14.3 13.5 -19 | —4.5 —47 =7 | 0 | 0 |-L6
Right turn
0 Qo= 03 o8 43 1140129422 || = 8.5 2 (—21 0 28 17 40 38 27.5| 16.5 12. 4] 7.5 —750 | =1.4| -6 [ —7 | =9 | ~7 [-3.5
0. 36! 1001671 <=2 59 |48 | 37 | 26.5]- 9.5 2 26 56 60 35 48 43 34 18.5| 15.7| 9.3 0 0 | =5 |—7 |—-12 | ~9 [—4.5
1 82 131104 ...} 74 | 57 | 39.5 29.5[- 9.5 2 73 83 84 68 60 51 37.5 20.5 18 | 10 7.6 2 5} =5 | —9 |—20 |—10.5|—5
1.50 98 117(124 | ... 74 | 55 | 35.5 28 |- 9 2 71 69 68 68 49 41 30.5| 17.5/ 16.8| 10 7.5 0 ’ —6 [ =9 |21 [—10.5|—5
2.00 821 95108 |-----| 63 |47 | 30.6| 23.5|- 8.5 2 62 68 64 57 44 38 27.5| 14.5| 14 7‘ 9. 3] 3.6| —.6 —6 [—10 |—21 |—10.5|—4.5
2.50. 72| 86| -----| 55.5/ 42 120 |22 | 8.5 2 56 61 60 52 50 34 26 11.3| 12.4 7.5 0 -.5’ =5 | —9 |—18 |—10.5/—8.8
3.00- 621 781705 Jo= o 49 | 37 | 26.5) 20. 5| 8.5 2 50 61 52 44 35 32 22.5| 11.3| 10 ‘ 4. 5 3.5 0 ‘ =3 | =7 |16 | ~9 |-3.5
3.50- 58 69 69 |--.-- 43 (32 |24 |18 | 8 2 44 50 44 40 33 28 20.5 10.3[ 10 3. ) 56 0 |—4 [—5 | =9 | ~7 [-3.5
4.00- 30 38 654 |----- 36 (27 [20 |15 7 2 24 29 28 26 26 25 19 10.3| 10 4.5 35 0 |—2 |—4 | =6 |~5 |—-25
4 BN S R 12| 240801 (598 94 SETT 8. blE 4 6.5 2 0 14 15 14 21 21 17 9.2 10 4.5 0 0|—2 |-2 |—-2 |~2 |-2

Ge

SOLLOAVNOYHEY Y04 HHLIIWNINOD AYOSIAAV TYNOILVN IH0dTd




Left turn (
1
| |
36 |38 |28 [22 |.-—--|10 5.5—53 [—28 | 0| —1. 2‘; 26 30 26 15.5| 15.8 - 84 0 [—19 |[—12.5| —4.5| —5 | —9 | -2 [—2 |—-3.5
-|48 |43 |33 |26 |----- 10.5) 4 |—12 0 L7eE 3415 185 34 29 17.5| 17 9.3 0 |-10 [—9 | =25 -2 |-10 | =8 | -2 |-3.5
-| 56 |60 |34.528 |.._.. | 10.5] 4 0 24 a0y |" 311 4 39 30.5 28.5 29 9.3 0 (U = —=1.4 —2 =10 = (el e T = 38D
-| 76 | 67 | 89.5[ 29.8|-- ...| 10 2 54 80 “ 8 | 68 | 58 49 36 21.5 19 9.3l 0 12 0 4 0 (=10 |—14 | —9 |—4 {
e A e o] e (e 0 o[t | 80 | 59 | 54 45 32.5| 19.5 17 9.3 0 30 1015]" -7 0 [—10 |—12 | =7 |-¢ |
-| 66 |46 |82 |26 |--——- L 0 62 71 80 | 59 | 48 41 30.5, 17.5] -16.7 84 0 15 6 4 ) e B e S T |
e L R S L B 1 ) PSR (R 0 56 61 68 | 47 | 42 35 26 15.5| 12.4] 5.5 0 4 0 0 0 =7 =12 =0l
<1560 © |<87: | 25 1|r19.6= 22 6.5 0 46 54 60 \ 40 | 35 30 24 14.4| 11 3.5 0 0 =2 0 0| =7 |-11 (-7 |1
-| 456 | 34 ‘ Sl Gebi s 6 0 38 45 | 48 35 i 29 28 20.5 11.2{ 10 T e Ve M —6 0 0 =) —9 —5w|—2
-| 40 | 31 18.5 15 “.._, 5.5 0 32 36 4 | 28 28 26 17 9.2 9 S 6|8 BN IO R 51 R 0 | =5 -5 | -2 |-2.5
2|86 [28- [ 17 | 16w (=] - 5.6 0 23 28 40 | 24 | 26 24 17 9.2 7.5 35 o0 [—18 | —7.5 0 0 | =4 | =2 0 [-2.5 ‘
4lsBASI 528 R1T, o [wi bl 22l BB '@ 18 26 40 24 26 24 17 9.2l 9 3.5 0 |=24 |-—=7.5] 0O 0 | —2 0 0 1=2 i g
= | A B 1 5 8 455 Pt 5.5 0 12 24 36 | 19 \ 26 24 17 9.21 9 3.5/ 0 () = 0 (Y TS 4 0 =1 ! é
Y. o ! y2 ¥ s | D R e s e Lk | éﬁ
Loop =
z
i o1
(e St S el i} 7 9 4 32 54 60 50 ‘\ 51 41 34 20.7) 1471 9.3 0 20 0 0: /| 1. 71—10,5|—14 ‘| —9 %—3. 5
0:5- 82| ____(104 8.5 4 60 71 76 59 | 54 45 0 M8 5; 4.7 9.3 0 27 9.4 1.6 —1.7|—10.5|—19.6] —9 |—3.5 E
1.00. 76| 98/102 7.5 4 62 71 72 56 | 46 41 206 165 14.7 ‘84 0 25 11 1.6] —1.7(—10.5|=16 | —9 1—3. 5 "
1.50- 72| 86| 89 6 4 60 64 64 50 | 45 36 25.8 15.3| 13.5| 6.5 0 23 11 1.6 —1.7/—10. 5{—14 =0 5“—3. D =
2.00. 66| 72| 79 5 4 56 60 52 42 | 38 30 22.5 14.4| 12.3) 5.5 0 20 11 1.6 0 =8.6|—10. | —6. 51—2. 5 ‘ =
2.50. 52| 55| 62 4 4 56 50 44 35 | 31 25 1% <1153 ~11 4.5 0 19 11 1.6 0 47 =7 | —4.5—1 | ;
3.00 36, 36 38 3.2 4 32 38 32 26 | 23 19 1ol =D 3. 0 17 9.4 1.6 0 i -5 | —2 ( 0 { o=t
3.50_ 30| 29| 27 2.7 2 24 26 | 28 21 20 14 86 6 8 2.0 15 9.4 1.6/ 0 -2 —1 = 0 _:]‘
4.00 241  22( 20 2.2 2 20 22 24 14 17 10 i | 5 4 108150 14 1) e 1| REE 3 ) = =t 0 =
4.50. 12 14| 14 2.2 2 14 7 20 12 15 8 7 5 2. 5! 1.8 0 12 4 1.6, 0 —naliie=il -2 0 o
5.00. 0 10| 10 2.2 2 12 14 ‘ 20 12 15 8 sl sey 2. 5 TR 20) | st o 3.5 1.6/ O —3.6| —1.6{ —2 | 0 2 -
5.50 0 10| 12 2.2 2 12 14 20 12 N 15 8 7 ] 5 4 1.8 0 11 3.5 1.6 0 —3.6| —3 =3 ‘ 0
6.00. 12 14| 18 3.2 2 14 i 24 14 17 12 10.5 6 aegli TE 257|880 14 3.5 1261 0 =858 =Ti i [a=4c 5‘ 0 )
6.50- 24| 29( 30 3.6 2 21 29 ‘ 28 24 L 23 15 M4 | 82 8 3.5 0 15 78] L6l 0 | =36 =85 =05 S0 | =
7.00- 30| 40| 42 4 2 30 38 40 28 28 21 17 10.3) 9 45 0 17 9.4 1.6 0 | —3.6] =87 —45 0
7.50. 36| 43| 44 5 2 38 36 36 28 | 30 23 19 | 12 10 4.5 0 19 3.5 1IBL=0 -5 | =87 =9 |—1.6 ’ =
SOORENR o f 47| 60| 60 6 2 42 45 ‘ 40 40 1 37 28 24 \ 14.3| 11 55 0 22 201 1 B TR I (e 8] e E R RS s W Z
L R o =
-
Dive =
o)
| | E
0 0 10 15 20 12 13 8 s 4 SAA R =0 0 O3l 250) 0 0 0 0 0 Z
1. 0 =10 =2 4 0 11 8 7 5 8.6/ 3.8 0 |—=10 | —7.5 0 0 0 0 0 0 =
2. 2 [—38 |—23 |—16 [—10 9 8 8.5 6 7.5, 5.8 0 [=17.5(—12.5 —3.5( —2 0 0 0 0
3. 5.5|—56 |—35 |—20 |—16 13 12 14 18 10 6. 5i 0 |—25 |—14 —4.5| —3.5( 0 0 0 0 —
4. 7 |—74 |—48 |—32 |-21 15 17 17 10.2( 12.5| 7.5/ 0 |—34.5(—18 | —6.5| —5 | —7 0 0 0 2
4. ‘ 7 |—69 |—61 |—32 [—12 19 25 26 14.5 14.5 82 0 (—17.5(—18 | —8.5 —7.5| —7 |—12 [ —6.5/—6.5 \
5. 40’ 38 1 (=21 0 0 18 31 36 32.5/ 19.5 19 9.2l 0 —8 |—14 | —3.5 =5 —8.5(—14 | —6.5—2.5 =
6. 70, 77 9 7 27 28 33 51 56 39 22.7 21 10.2 0 —6.5—10.5 —2.5 —3 ' —10.5/—10. 5( —6. 5|—2.5 E
—_— | | 3
o
=

g£e
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TABLE II

VE-7 AIRPLANE

| .
Upper wing |
Normal
Ad accelera- | Angle of
(\ﬁ'lsjpgeti (inﬁton Average | Centerof | attack
erms| load e pressure | (degrees)
of g) (Ib. (per cent
| sq.ft.) chord)
[
l Level flight
|
g 1 | 65| i3m | 28 18
2l 1 6.6 950 | 283 12.6
|
o 1 7.3 .660 | 26.2 7.5
L 7.1 480 28.8 5.6
@1 1 7.8 .410 29.0 43
AL R 7.8 0| I Saz0sllita0 /7 3.1
107 1 7.9 .270 32.1 2.5
117 1 T .220 33.7 2.0
-+ } 1 8.0 .190 32.8 1.6
j Upper wing Tail surface
Nnrlmal ;—4- : i —
Time |Air speed| 2¢¢¢'era- | A 3 ! | Moment | Average | Average 5 Moment
(seconds) [(M.P.H.) (in“t:?ms \ A Y:;ggt [ about | load on | load on “lxoyn(:‘ir?ﬁf about
of g) (b, Cyp leading |stabilizer | elevator tail (1b./ leading
stk | edge (Ib./ (Ib./ Gt y edge
tbe) | and b ORI sq 6 N Biadrstt) | S0 il E (iniiThe)
| {
\ Push-down—high
i speed
| Je A
| |
0 126 1.00 ! 7.9 | 0.203 | —650 -2.6 2.4 —0.1 —129
. 50 127 1.03 501 . 189 —642 4.3 13.2 8.7 —1085
1. 00 128 —. 76 —3.4 . 084 =173 —8.6 6.6 =31 —309
1.25 129 —. 90 —3.8 —. 093 168 —=T:9 4.9 =175 —219
1. 50 130 —. 60 —2.4 —.057 | —26 =88 —2.9 —5.8 390
2.00 134 2.10 12.8 288 ‘ —995 —2.'7 0 =1 76
2050l A 2.20 13080, el fiesi—=00]. —.Q .d —2 13
GHELUN Y e £ 2.05 1801 e X0 o | —986 =183 i = —20
| | = |
| | Push-down—low |
1 i speed ]
0 66 1. 00 6.3 0. 593 —393 15l .5 .8 —60
.50 66 1. 00 6.4 . 601 —407 151 2 =0 —13
1. 00 66 .05 4.8 . 451 —209 6.5 8.9 7.0 —T766
1.25 66. 5 —.25 1.2 L1156 —64 —1.3 3.6 1k —297
1. 50 67 —. 35 =143 —. 097 77 s 1.9 =159 —50
1. 756 69 —. 20 =21 —. 180 111 —4.8 .8 —2.0 —10
2.00 72 .25 —1.2 —. 096 70 —4.4 &) =251 110
2. 50 77 .80 1.8 <127 —143 —Z sl =18 125
3.00 83 1. 35 ! 6.9 . 404 —496 = =111 =0 ‘83
|| Upper wing Tail surface
N orlmal
Time |Air speed| 2¢C¢era- , f | Average | Average Moment
(seconds) [(M.P.H.) (iut;g?ms A}oe;gge (‘;gstg%r%f' load on | load on 'ﬁ,‘;‘?{%f’ about
of b./ Cyr (p St cent | stabilizer | elevator tail (Ib./ leading
| sa. i) hordy | b/ bR | edge
SQVLG GRS G W BT O] [Fheedits (in.1b.)
| Pull-up
0 126 1 1514 10. 6 0.269 | 35.0 0.4 2.3 1.3 —164
.25 126 \ 1. 25 1.5 .292 316 =3 —8.4 —5.6 645
.50 125 3. 50 29.8 . 766 24.9 4.9 —13.4 —4.1 520
.75 124 5. 40 39.8 1. 040 24.7 13.5 =83 2.8 474
1. 00 120 5. 10 34.4 . 965 24.8 11. 6 —6. 4 2.6 292
1. 50 107 3. 156 20. 6 . 726 25.8 | 4.6 —4.2 .4 197
[
Right turn ‘
0 | 116 | 9.4 0. 295 ! 31.7 =6 .4 —90
1 Pt dlb 12. 8 .403 | 28.1 | 1.3 .3 26
2 | 110 17 .584 | 25.9 4.0 50; 186
3 \ 104 21. 4 R 82_0 2'» _l_ 7.1 l.p ?90
4 100 20. 8 .863 26. 7 7.8 1.3 246
) 102 15,7 . 628 28.3 5.4 2.0 30
6 104 QL8 i 376 30.4 8 4 —16
7 107 9.7 =T =y 0

‘ .350 33:8
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PRESSURE

{ Nor]mal
Air speed| &ccelera-
MP, , tion
| (in terms
of g
|
113 1 1.45
110 | 1. 80
105 2.30
98 2.80
92 2.70
91 2.35
89 1.30
88 1..00
126 1.20
126 1.40
126 2.45
124 3.35
12 4.05
109. 5 4.00
98 3.60
86 2.90
1.5 2.30
61 1. 80
57 1.45
56 1.30
59 1. 40
65 1570
73 2.05
82.5 2. 55
91. 5 3.05
99 3.20
97 1. 05
97 1. 10
97 3.10
91.5 3.80
79 2.80
67 1.95
60 1. 40
57 1.10
58 1.25
62 1.45
67.5 1. 85
7 2.2
80 2.40
85 2.60
87 2. 50
87 2.10
85 1. 65
84.5 1.40
84 1.30
83 1.25
81.5 1.05
85 1.10
86 1.10
86 1. 05
87 1. 60
84.5 3.45
79.5 3.2
74.5 2.80
65 2.30
56.5 1. 80
& 1. 50
48.5 1. 5
52 1851
57 1.85
63 1.75
70.5 1. 65
8 1. 90
84 2. 65
85 2.85
86.5 2.70
87 2.30
88.5 1. 90
89. 5 145
90.0 1.20

DISTRIBUTION OF AN

AIRPLANE

TABLE II—Continued
VE-7 AIRPLANE—Continued

Average
load
(Ib./

o)

—
00 ~3 35 0O hD ~100 =

Upper wing
Center of
v pressure
Cnr ‘ (per cent
| chord)
|
Left turn
[ =00274 1 31.4
[ 2a8 |~ 205
. 517 27.4
. 790 24.1
. 900 24.9
. 819 24.0
. 511 25.8
. 366 26. 5
Loop
0.204 29.4
.232 28.1
. 397 27.8
. 605 25.9
.74 24.9
. 876 25.1
991 25.2
1. 080 25.8
1. 285 25. 4
1.310 25.7
1.110 22.4
. 980 18.3
. 892 21.4
1. 028 23.0
. 958 24.4
. 992 22.6
1. 005 24.4
.919 25.4

=3
SRR ROERNIOIRO®

FEsSEan
DNO0 I T A T

=
=0 DO D00 U0~

X
PDOHOT
O —WHT — 1T R

%)
= =l
—CODINORINW®

T 5 z
=1
=

Right roll

|

0.317 | 27.9
.314 27.6
792 23.0

1.495 | 22.0

1.204 | 3L 6

1.045 | 32.9
.922 ‘ 28.6
815 | 24.0
938 | 17.9

1. 006 19.6

1. 105 ‘ 20.9

1.101 | £0.9
1.025 21.1
. 946 21,1
. 865 22.3
. 649 22.2
. 559 23.4
. 479 ‘ 25.2
cetil 25.4
.468 | 25.6

439 | |
o
Left roll
0.412
419

|

IN FLIGHT

Tail surface

‘ |

Average | Average

load on | load on
stabilizer | elevator
(Ib./ (Ib./

| sq.ft.) \ sq. {t.)

0 .9
2.4 —.6
5.1 —3.2
7.6 —3.6
2.0 —3.5
—2.2 —2.0
.8 1.5
i) —1.5
|
|
—4.0 1.0
—4.5 —1.2
—.1 —4.5
5.6 —6.4
8.7 —8.6
10.0 —8.0
; 8.6 —5.7
7.5 —4.5
| 6.3 .5
‘ 4.2 3.4
4.3 —3.7
1 2.0 —2.7
| 242 —2.8
| 2.1 —2.5
1 Uis —3.9
o 0] —4.5
5.4 —4.8
i 5.8 —2.2
|
|
|

R i
-9 Al
6.5 .4
4.9 5.1
2.9 .6
3.6 o
1.9 3.5

25 .6
1.0 .3
1.8 3.1
2.9 .0

PR 3.8

|~ 28 3.6
251 .0
7 .9
1.1 .0
—.1 8
—5 -5
—1.1 2
= 1.3
—.6 152

i

9 1.1
.9 1.1
.9 1
—3.2 | =59
6.6 | —7.4
7.5 | —5.4
63 | —4.9
5.1 4.1
48 | —4.2

R e

2.1 —4.4

—16 | =52
58 | —23

68 | —21

2.8 | —21

1.4 3.7

4.1 —3.6

| 36l =32
3.2 | =—3.4

[eeaio 8 =0

‘ —.6

| i3

i5

Average
load on
tail (I1b./
sq. ft.)

l el
RN =10 0w

—1.
=2
=

bt

(il el

—
O~ WINW RN ONOW NN D~

By |
e R
X=) ©

A DR T

o g

|
R RUN—INW— e bl st~ — oD

Moment
about
leading
edge
(in. 1b.)
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TABLE II—Continued
TS AIRPLANE

‘ Upper wing Lower wing ‘
Norlmal | e }
3 accelera- | ngle o
(ﬁ,[“ ;p%%(} tion (in | Average | Center of | Average | Center of| attack ‘
5| terms of load C pressure load o pressure | (degrees) |
9 | (b./sq. J NF | (per cent | (Ib./sq. NF | (per cent
| ft) chord) ft.) | chord) [
| |
[
Level flight ‘
‘ g it
54.5 1 8.2 ‘ 1.210 29.0 8.1 1.199 28.4 10. 95
62.7 1 10.7 1.176 29.8 8.6 . 945 31.4 8.3
71 il 12.0 1. 039 29.2 8.8 . 760 35.4 5.9
79 ik 12.3 .845 32.0 9.0 .617 37.6 4
86.7 1 12.3 « A1 36. 1 9.5 . 549 42.3 2.48
95.5 1 13.3 . 631 38.5 9.2 . 436 46.5 1
106 1 14.5 . 541 39.5 9.2 . 343 53.0 —. 45
117 1 10.0 . 304 41.7 6.7 . 204 61.3 =15
127 1 11.8 .301 43.7 7.8 .199 67.3 —-1.8
Upper wing Lower wing Tail surface
T v
ime : accelera-
| Air speed| % B 3 Moment Moment | Average | Average | Average | Moment
O(Islgcs) (M.P.H.) ttégllllls(l(l)]f Afgﬁge about A;'g;gge | about | load on | load on | load on | about | Elevator
7 (ib.sq Cyr leading (b./s |  Cwr leading | stabilizer | elevator tail leading angle
HN | edge (in it )q' | edge (in | (Ib./sq. | (Ib./sq. | (b./sq. | edge (in | (degrees)
e ¢ i 1b. ft.) ft.) ft.) 1b.)
t T
| Push-down |
0 128 1.00 14. 8 0.373 | —1,840 9.2 0.230 —1, 564 =11:8 1.8 —5.8 93 S=0rh
.50 128.5 .05 10. 00 .248 | —1,613 5.6 .139 | —1,405 —10.1 177 2.1 —T747 -19
1.00 131.5 —.15 5.3 .124 —1,380 | .4 . 009 —1,112 —19.3 9.0 =72 —140 —9
1. 50 132 | .56 9l . 225 —1,639 | 2.4 . 055 —1, 266 —19.3 — —10.6 280 —4
2.00 132.5 | 1. 55 18.6 .429 | —2,160 | 12,8 . 295 —2,186 —12.0 —¥f —7:.0 220 =1.5
Upper wing Lower wing Tail surface
5 N onexial ] |
Time SEN|acop s Center | Center | Average |
(oo | gpeed |omiion| Aver | | i | Aver orpres. | lond on | heere Averoge Moment | Rudder Aleron
onds H) | terms logd (¢} ~ure logd Cy sure | stabi- | ovator | tail | leading | angle | 20gle | angle
Tl etey | abg | | @er | Qg | M| Ger | liser (GRTT! (bjsa. |edge (in |(degrees)| (@5 | (e
ST cent | cont | (Ibisq. | C/¥9- | CliA- | 6GRS BNt |(ACBTEES) grees) | grees)
LR chord) | 54 ™ chord) | ft.) i : :
Pull-up—power
on
- |
0 126 1.00| 15.0| 0.412| 46.0 9.8 0.258 (5.7 | —10.2 7| =56 b B R e T F U
50 126.5| 1.00| 151 .387 | 456! 10.6| 272 6L.6 | —16.9 | —19.0 | —17.7| 1,199 10 [ s
75| 127 3.45 | 30.6 7191 33.0| 20.6| 754 3281 61| —13.9| -9.7 760 167 54 | S s Rn s SE
100 | 126 4.90 | 46.6| 1225 27.2| 369 | .96 3L.9 1.7| —11.6| —3.9 613 e SRR PR
1.25 | 24,5 4185 434 11607 271 | 82 858 31.5 L7| —9.6| -—3.4 453 T I PR IRE
150 | 119 3.40 ‘ 37.801 LA19\ 27 6il - 275 814 3L.7 14| —65| —20 313 3 { Y P S | Pl 1
2.50 96.5( 200 231| 1.057| 28.6| 17.2 786 313 -7 —-2.7| -l4 173 Q) i S I [
3.50 75 1.25 | 12.9 .993 | 30.5| 108, 832 30.1 e sl =R 113 bedind R Tl BT 2 }
[ |
| ‘ ‘ |
fPul]-up—power off . [
f
1 |
0=z 126 1.00 16.1 .427 44.2 8.5 4 1298 61.0 —12.6 -7 7.4 226
.25..| 128 1.00 16.1 . 427 44.2 8:h1 1| 1228 61.0 —-17.0 —14.6 —16.0 226
.50..| 125 2.2 35.0 . 929 33.0 25.6 .679 34.2 —16.6 —15.5 —16.2 965
Gy f el B V4 4.3 46.2 1.317 29.5 34.9 . 995 31.2 —2.7 —13.0 —7.0 646
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
1.25_.| 114 3.95 45.7 1.480 27.8 34.6 1.120 30.3 5.8 —9.2 —.6 426
1.50..| 112.5 3.45 | 39.4 1.305 29.7 27.9 | .94 29.7 2.0 —8.3 —2.3 419
1.75_| 100.5 | 3.16 | -36.1 1. 250 29.8 26.2 . 908 31.0 1.2 —-7.4 —2.3 366 |
|

|
|
)
{
|
|
|
|
|




{ PRESSURE DISTRIBUTION OF AN AIRPLANE IN FLIGHT 37
{
|
I TABLE IT—Continued
| TS AIRPLANE—Continued
1 Upper wing Lower wing | Tail surface
Nomllal\ - - e = Ae e = ‘ 7 T
; Air | accel- : | s ‘ |
Time : Center | | Center | Average |
(oo | gpeed |ersfion Aver ofpres-| A%e" of pres- | Tond on | veruge | 4 veruge Moment | Rudder| Afleron
| ond) | “H) " | terms | load | Cwe (S‘ge load | Cwr | PO Sﬁ‘;z’; elevator| tfail | leading | angle a(::igel-e | *‘(’:ig;_e ‘
‘ [ ofg) | {b.) | an | i apees (llt)‘./sq. (ll;./sq. edlgbe (in | (degrees)| groce) | grees \
‘; 1 S Sy chord) | $4- ) | chord) | = ft.) ) SOElIED I ‘ 1
| - — ]
|
’ o ‘ Right turn | |
| Tl |
1 DZiden 127 1.156 | 24.5 .624 | 352 | 19.1 - 486 37.6 | —-7.0 | —6.3 —6:7 .| 433 [ .0 5.5 | 10
50| 125 2.75 33.4 . 894 31.3 26.5 - 709 33.3 —2.2 -7.8 —4.7 | 447‘ 7 10.5 11
| 1.007| 120.5 | 405 | 410 | 1.170 | 20,1 | 837 | -960 29.7 0| -11.2 | —4.4 | 583 17 1.5 | 8.5
(2502 K1 =118, 5 4.30 | 42.2 181689 1| 72819 - 944 29.9 —.3 | —10.9 —5.0 | 560 19.5 11.0 4.5
| | 2.00__| 105.5 3.55 | 35.8 1.363 28.2 | 26.4 1. 005 29.3 —1.7 | —11.4 —5.9 593 20 7.5 | —1
‘> 2.50__| 98 895 | 82.2 <] 1cagg(LoaR e (96 60N el 42 29.3 —2.9 | —12.1 —6.9 660 20. 5 2.5 | —4
/ LR 2.90 | 28.4 1.456 | 29.9 | 20.4 1.046 28.5 —.9 —8.7 —4.2 460 | 21.5 0 —5.5
| } 3.50__| 86 2.65 25.0 1. 455 30.4 18.7 1.090 29.1 —.5 —5.6 —2.6 320 19 -1 -7
! 400 8.5 | 220 | 20.6 | 1.282 | 30.4 | 14.9 <925 32.8 0 —4.0/|" ~1.7 206 85 -1 -9
{ 4.50__| 8.5 1.55 15.7 978 | 34.4 11. 5 .T18 37.6 -9 -1.8 —1.4 60 8 1 —9.5
i Left turn
1 [
! 0z0ite 126 1.45 | 20.0 .520 | 42,8 | 13.4 | .348 49.2 | —10.3 —-2.7 —7.0 313 3 2 —10
" A e Dt 2.30 | 26.4 27ie 8700 | agis | 602 41.0 —6.2 —3.1 —4.9 280 5 -7 —11.5
[ 1E0RI| 8108 G R 810 | 34.2' | 25.7 . 690 40.0 —3.3 —5.4 —4.1 353 7 —17.5 |-11.5
| 1.5:7] 118.5° | 3.86 [ 40.2 | 1.200 | 20.9 | 83.0 | .-985 30.5 ) —8.5 -3.0 420 18.5 | —=7.5 | —2.5
} 205|111 4.35 | 41.3 1.303 | 28.3 | 30.8 | 1.040 29.9 7.9 —7.6 1.3 306 16 —8 —1.5
| O TR I TV R W 1l T Ty 1 S T (R 1.109 30.3 3.6 —6.7 —.8 293 17 —8 0
1 8:0._- 97 oo KSR (W01 T 7 0 1.118 28.8 —1.0 —7.4 —3.7 386 16 —8 1
i T (R 290 | 27.9 | 1.450 | 28.8 | 21.1 | 1.096 28.6 —2.1 —6.0 —3.7 320 12 —8 2.5
: | 4077 8.5 | 255 | 248 | 1425 | 284 | 181 1. 040 29.8 —3.2 —4.7 —4.0 203 10 5.5 4.5
| [* 4is. | 8556 |-2.10 | 22.4 1307 [ 2865 | eni [ G084 29.8 —4.3 —2.9 -3.7 207 6.5 5 7.5
: 5.0._.| 856 1.80, | 19:6° | 1.180. |* /301 14.3 .845 29.9 —5.6 -1.8 —4.0 | 160 L5 3 8.5
i BB 2| 8660 | TL70h | I8i8 | 1.080¢ [1-30495 |« 14:4 ‘ . 827 31.3 —6.7 -1 —4.1 113 0 3.5 9
i 6.0-22| 885 1.55 17:8 L 978 31.4 14.0 . 769 32.3 —1.0 .9 —.2 ‘ —20 —2.5 4 9
i e e Ve wes, |
! Loop i
‘: B T T D |
117.5 ( 3.00 | 34.1 1.040 | 30.8 | 27.7 845 32.0 1.4 —8.3 —2.4 | 434
110.5 | 3.95 | 38.8 | 1.342 | 28.7 | 30.7 | 1.062 30.3 5.0 | —10.3 —1.8 494
102 3.75 | 36.7 | 1.459 | 28.1 27.2 | 1.080 29.9 5.1 —9.0 —1.0 400
i 97 8.25 | B8L.9 | 1.444 || 28i6 | 26.0 1.130 29. 1 5.0 —17.6 —.5 361
I 88 2:85 S|noTEA Il SBDE L o7 7 1 1e g Rl 199 29.7 4.6 —5.6 =2 247
‘ 75| 210 (~21i6 | 1.483-| 28.7 4| 18l0" | “1.236 29.1 5.1 —4.5 1.0 173
68 1.65 | 15:2 | 1.428 | 80i6 | 18.2 | 1.239 30.5 4.4 —2.5 1.5 87
b7.5 | 1.16 | 11.4 |[*1.512 | 20:9 | 10.4 [ 1.380 29.9 5.0 -7 2.3 0
51 .80 8.1 1.483 | 31.1 7.9 | 1.448 28.9 3.9 —.4 2.0 0
45 .65 6.0 | 1.359 | 35.0 1 1. 608 28.9 2.6 -1.6 .9 l 50
41 .55 5.3 | 1.360 | 36.0 6.9 | 1.770 28.3 .9 | —1.1 0 67
45 .60 8.7 [l Ei33 2 6.9 | 1.561 30.4 2.6 | —L6 8 67
| 50 .15 82 | 1.500 | 35.4 9.1 1. 666 30.0 2.9 —3.8 0 160
56 1,35 1310 | (1.863 4 319 | 1272 | 1.740 30.9 4.1 —4.7 73 173
64 1.65 1820 1 31.5 15.2 | 1.670 30.6 4.6 —4.3 8 | 153
7 1.85 18.9 | 1.58 | 32.9 16.2 1.355 35.4 2.9 —6.0 —-1.0 | 280
|15 Sosan S S 01y 1.870 [ 120:8" | 20.2 1.319 30.9 88 —7.8 R T
Sl i
Dive
[ a0l 52 .76 8.9 | 1,354, [ '81.2 6.9 | 1.154 31.9 0 0 0 0
| 15055 ]ic 68 .40 4.6 .506 | 48.5 5.2 571 46.5 —4.3 0 —2.4 53
; N0zl 7058 .25 3.7 .254 | 66.3 3.8 227 78.4 -7.3 0 —4.3 86
3.0...| 95.5 .30 5.7 .268 | 65.8 5.3 249 79.5 —9.1 0 —5.1 113
j 47054 111 .35 8.8 .299 | 67.7 5.3 180 78.0 | —13.7 -7 —8.0 193
I 46| 119 SHBE =816 473 | 46.5 9.3 273 62.7 | —12.0 —6.7 —9.8 540
| 5051 122.5 | 2006 | (282 .786 | 37.1 19.0 .529 45.1 —8.2 —7.4 -7.9 507
“ | 6.0. 130 3.40 | 410 .994 | 32.3 | 28.6 . 693 36.0 -17.3 —6.3 —6.6 440
| | i ST BN
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Positive directions of axes and angles (forces and moments) are shown by arrows

Axis Moment about axis Angle Velocities
Force
(parallel g
Desishiatins Sym- g%ﬁ;gg% Designa- | Sym- Positive Designa- | Sym- (52?:3;- A
SEenaLlo bol < tion bol direction tion bol |nent along | A18War
axis)
Longitudinal___| X X ol bray S L Y——Z | roll._____ @ P
Tmteral -0 5 0o Ve )7k pitehing____| M Z—— X | piteh_____ () v q
Normgl= v = VA Z yawing_____ N X——Y | yaw_____ ¥ w r
Absolute coefficients of moment Angle of set of control surface (relative to neu-
o 7 C M 2 N tral position), 5. (Indicate surface by proper
BTGB A geS A oS subseript.)
4. PROPELLER SYMBOLS
D, Diameter. 7« Bhrusty
»., Effective pitch Q, Torque.
Ps, Mean geometric pitch. P, Power.
ps, Standard pitch. (If “coeflicients” are introduced all
Py,  Zero thrust. units used must be consistent.)
P, Zero torque. 7, LEfficiency= 71 V/P.
p/D, Pitch ratio. n, Revolutions per sec., I. p. s.
77, Inflow velocity. N, Revolutions per minute., R. P. M.

V,, Slip stream velocity.

®, Lffective helix anglc=tan“< o >
2wrn

5. NUMERICAL RELATIONS

1 HP =76.04 kg/m/sec. =550 lb./ft./sec. 1 1b.=0.4535924277 kg.
1 kg/m/sec.=0.01315 HP. 1 kg =2.2046224 1b.
1 mi./hr. =0.44704 m/sec. 1 mi.=1609.35 m = 5280 ft.

1 m/sec. =2.23693 mi./hr. 1 m=3.2808333 ft




