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_PHE EFFECT OF SLOTS AND FLAPS ON THE LIFT AND
DRAG OF THE McDONFELL AIRPLANE AS DETERMINED
IN FLIGHT

By Hartley A. Sodlé__
Summary

This note contains the results of flight tests con-
ducted by the National Advisory Committee for Aeronautics on
a low-wing monoPlane equipped with leading-edge slots ex-
tending over the entire wing and flaps extending. only to the

ailerong, to find their effect on the 1ift and. drag character-

istics of the airplane.. Curves are.given showing the 1lift
and drag characteristies of the airplane for the following
conditions of the slots and flaps: slots closed and flaps:
neutral; slots open and flaps neutral; slots closed and ;
flaps down; and slots open and flaps down. In addition, the
high and low speeds in level flight and the climbing char-
acteristics are given.

The results show that the slots used alone increase
the maximum 1ift coefficient 54 per cent; the flaps alone’
increase it 38 per cent; and the slots and flaps in combi-
nation give a total increase in 1ift coefficient of 94 per
cent. The slots and flaps in combination decrease the land-
ing speed from 60 to 43 m.p.h.; increase the speed range of
the airplane 40 per cent; and increase the glide angle at
landing speed CE

Introducfion

It is generally recognized that one of the most impor-
tant problems now confronting aeronautical engineers is to
_improve the airplane in such a.manner as to increase the
safety of flight. The National Advisory Committee for Aero-
nautics has realized this and is now engaged in a very ex-
tensive program of research, including both wind-tunnel and
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flight testing, for the express purpose--of increasing the safe-
ty of airplanes. ! R

From the standpoint. of the aerodynamics of the airplane,
it appears that the most promising immediate line of attack
is to find means of decreasing.the landing and take-off speeds
and of providing aaequate control and stabllltv at the atti-
tudes corresﬂoqung to these .speeds: Because of their knowa
ability to increase the maximum 1lift coefficient, slots and
flaps present one very prom151n5 method of accomplisaing this
object.

As a part of its general research on safety, the Committee
has therefore undertalkten to investigate the aerodynamic, per-
formance, landing, take-off, stability, maneuverability, and
control characteristics of an airplane eguipped with slots and
flaps so taat the iunf 1uence of these devices could be appraised,
not- only with respect to safety but also with regard to per-
formance in general. This investigation is now in progress on
the licDoanell airplane, which was originally designed for eatry
in the Daniel Guggenheim Safe Aircraft Competit*on. Some pre-
liminary information, the presentation of which is the object
of ‘this: revort, has been obtained to date.

+

hesg'preliminary'data consist of 1ift and drag character-
jsticss slot‘behavior or operation; and certain performance
data, including minimun speed, high speed, -glide angles, and
climb characteristics. These results were obtained, in general,
with four combinations of ,slot and flap setting; slots open

and closed, 'with flaDs neutral; and slots open and closed, with
flaps -depressed. easurements were made according to methods
comnoqlv in use by the Committee.

Che Airppl

A three-view drawing and photographs showing the general
arrangement of the McPDonnell 1rplane are given in Figures 1 to
4, inclusive. The principal features of the airplane are given
in the following table:

Tvpe - Low-wing tractor monoplane.
Seating arranbement - Two-place, tandem, open cockpit.
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General Charactéristics

soan S el e over—all length - 21 ft. 4 in.
chord (c) “riBu PR Bl ol ket s TERL BE A,
area® ) fea, LOBE B glqretitisi i iema ne ~ Warmer "Scarabdb"
ratied 11 0EnD
at 1,850 z.p.mn,
agnect -patio ~ 6,2 weight (test) = 1,800 1b,
wming section - M=6 power loading = eRIS lb./hp
5° wing loading R T T T

dilhedral - 4,

Slot and Flap Dimensions

Spax e danilidary, o pEes: ]
ehord of auxiliagry aizfoil
spaxn "of flaps
eaord of flaps

L 6. T dme

102 40, . 15% &4

ol S S
172976 in, 2 25009 &

flar angle when fully depressed**—4oo

hoeabion of Auxil e Asrfodil
(iScel fial #o.)

with Slot Open

width Budz. dn., 28Rl e,
depth .88 in.s 8.6%. ¢,
gap : 102 lnas 1Bk o

The apxiliaryl

or leading-edge,

airfoil is divided in-

to four sections along the span, two on each side of the
fuselase. Jormally, these auxiliary airfoils are automat-
ijc in action, .although, in order to allow testing with slots
* . ; j

The ares was computed to include the projected plan area

of the fuselage bounded by the wing roots and the leading

and trailing edges extended. Thus it differs from that

published elsewhere, viz., 180 sg.ft.

* % . . : 4 ? i s
Value given is that used in tests. -Flaps designed for

500 travel but air loads prevent full movement in flight.
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opened or closed at all angles of attack, means were pro-
Viidedisioll oclks them inteiither the fyll-open or closed po-
sition.

The flaps extend along. the entdire: trailing edge with
the .exception of the part occupied by the ailerons and are
sngnualiySRopierated fromibthe pilotle cockpit.  They are inter-
connected. with the stabilizer. Means are provided, however,

for adjusting the stabilizer independently of the flaps.

The'airplane,'as originally designed and coanstructed,
was egquipred with wheel fairings, landing-gear strut fair-
"ings, and N.A.C.A. cowling. These items were not included
when the airplane was delivered to the Committee, and the
sudject tests were made without them,

Tests and Test Methods

A complete description of the methods and apparatus
used in these tests will be given in a later report deal-
ing with the complete investigation. Only a brief descrip-
tion of the method is given here.

Lifit and drag chapaeteristics.— The 1iff and drag
characteristics were measured for each of the following
slot and flap arrangements:

bl WSl otis ‘clogediand ' £flaps neutral.
2. Slots open and flaps neutral.
&.  Slots clozsed and: flaps down.

4, ©Slots open. and flaps down.

The characteristics were determined by means of glide
tests, which are described in detail in reference 1. Brief-
1y, the glide-test procedure is as follows:

The airplane is flown in a steady glide with the pro-
peller operating approximately at V/nD for zero thrust.
During the glide, simultaneous records are taken of the
flight-path angle, the indicated air speed, the angle of
inclination of the wing chord, the engine speed, and the
tenperature and pressure of the air at the altitude of the
airplane. The weight of the airplane during the glide is
known. From the weight, and the flight-path angle, the com-
ponents of force acting perpendicular to and parallel to the
flight path are calculated. The indicated air speed is
corrected to true air speed by means of the pressure and
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temperature data. Propeller thrust is calcnlated from the
r.p.m., the true air speed, air density, and propeller
canaracteristics. The drag component, as calculated from
tihe weight and flight path angle, is then corrected for the
conponent of thrust acting ‘along the flight path, and also
for the drag of the apparatus used to measure flight-path
angle and air speed. Similar corrections to the 1ift com-
ponent are mneglected. i

Fron tie 1ift and corrected drag components thus
found, the correésponding coefficients are.calculated ac-
copdinz bor the"relations, - ; j

Oy = L

and,

0% =ik

in which the symbols have their standard significance. An-
gle of attaclkk is taken as the difference between the angle
of the flight path and the angle of inclination of the wing

chord.

, Slot operation.- The angle of attack at which the slot
starts %o open was determined by flying the airplane at
high speed and then slowl; increasing thé angle of attack
until the auxiliary airfoils began to'move out. Records
of the air speed and angle of attack were obtained at this
point with the same apparatus used in the-glide tests. The
angle of attack was then further increased until, the aux-
st o Tar airfoils reached the full-out position. At this
pvoint, records were again taken. . The slot operation was

determined both with the flaps neutral and with the flaps
depressed.

Performance.- The performance characteristics measured
consisted of the minimum speed in level flight, minimun
speed in a glide, high speed, glide angle at minimum speed,
minimom angle of glide, and rates and angles of sldmb,"

For the measurement of thé minimum speed in level
g2t and minimum speed in glide the same apparatus used
in the glide tests was utilized, the only additional in-
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strument required being a sensitive indicating altimeter
to enable the pilot to maiantain true level flight when
required. :

The high speed was determined for two conditions,
namely, slots open, and slots closed; the flaps were neu-:
tral in each case. This determination was accomplished
by timing the airplane over a measured speed course.. Three
runs were made in each direction for each condition, and
the results for the six runs averaged. No corrections
were made to standard atmospheric conditions, as the cor-
rection to the engine horsepower practically compensates
for the correction to the air .speed.

Climd characteristics were obtained for each slot and
flap combination by measuring the air speed and flight-
path angle in a series of climbs at different speeds, start-
ing from 100 feet altitude.

Minimum angle of glide and glide angle at minimum
speed were obtained as incidental results of the other tests

Precision

Thie instruments used in these tests are capable of
measuring angles of the flight path and attitude of the air-
plane to within 0.1°, and air speed within 1 per cent.
(Reference 2.) Such errors introduce approximately a 1
pér cent error in the drag, and an inappreciable error in
the 1ift. However, although all flights were made under
the best obtainable air conditions, a small degree of at-
mospheric turbulence existed at all times. This insta-
bility in the atmosphere, in addition to a small but ap-
preciable tendency for the airplane to oscillate, caused
slightly irregular records of the angles measured, which
are reflected in the dispersion of points in the results.
The accuracy of the results is therefore somewhat redunced.
It is estimated that 1ift and drag coefficients are cor-

iect to within 2 per cent, and angle of attack to within
ki e

The maximum and minimum speeds are correct to within
T1 per cent. Angles of climb are estimated to be correct
to within 10.2°, and the rate of climb to within i per cent.
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by the presence.of the fuselage in the case of the airplane
which makes close comparisons invalid. The minimum drag
coefficient, 0.08, is rather high, compared with an average
value of 0.06 for conventional airplanes in the same class.
In this connection, howewver, the lack of landing-gear strut
fairings, wheel fairings, and engine cowling during the
tests, should be borne in mind.

In the following discussion of the improvements of
the 1ift and drag characteristics obtained through the use

“of slots and flaps all comparisons are made with the con-

dition of slots closed and flaps neutral. It should be
realized that the results obtained by the use of slots
and flaps will be different with different airfoils and
that the percentages given cannot be taken as represent-
ing the increase to be expected from the installation of
slots and flaps on any wing section.

With slots open and flaps neutral, the stall was de-
layed 11°, and the maximum 1ift coefficient was increased
to l1.54, bor 54 per cent. This increase represents a 19
per cent reduction in landing speed. On the other haad,
the minimum drag coefficient with slots locked open was
increased 10 per cent. This means that the sacrifice of
the movable or automatic feature of the slots, in favor
of simplified construction, with slots of this type, would
require a 10 per cent increase in power to maintain the
speed range possible with the slots automatic.

With slots closed and flaps down, the maximum 1ift
coefficient was increased from the basic value of 1.00 to
i, Bensior BB ener cent.. At the sSzrpe time, the anglis.of at-—
tack of maximum 1ift ccefficient was lowered 2° from the
original value, and the angle of zero 1ift was i2wered §-
Although the minimum drag was grsatly increased with flaps
down, no significance is attackhed to this result, as there
is no reason for using the flaps at the low angles of at-
tack.

With slots open and flaps down, the maximum 1lift co-
effieient reached its highest value,; 1.94. ftds ‘of dn-
terest to note that the sum of the increases in Op,. .
resulting from the use of slots and flaps separately is
92 per cent, as compared with the total increase of 94 per
cent when the slots and flaps .are used together. This re-
sult would indicate that the effects of slots and flaps
are almost independent of one another.
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Discussion of Results

The resvulte of the tests are given in Figures 6 to 15,
~and in Tables I and II. Figures 6 to 13 give the results,
with experimental points, of the 1ift and drag measurements
for the various slot and flap combinations. -These resultis
are presented as curves of 1lift and drag coefficient and
L/D against angle of attack, and also in the form of polar
curves, To facilitate comparison of -the results with the
different slot-flap combinations, the curves of Cj and Cp
against o for all cases have been reproduced, without

the experimental points, in Figure 14. For the same reason,
he polars have been grouped in Figure 15. The data fron
which the 1ift and drag curves were obtained are given in
Table T, : DI ! '

Table II gives the results of the performance and slot-
operation tests.

The. 11ft and drag characteristics.—- Referring to Fig-
ures 14 and 15, it will be notieed that -in all cases the
1ift coefficient is still. increasing when the curves are
discoatinued. 'This ecircumstance could not be avoided,
because-o0f the instability of the airplane at the higaer
angles ‘of attack, and the consequent inability of the pi-
lot to maintain steady conditions long enough to take rec-
ords at these angles of attack. It is probable that the
instability at high angles of attack was caused by a par-
tial stall of the wings (burbdle at the center portion) so
that when instability was encountered the airplane was
operating very close to its maximum 1lift. Consequently
the values given for the maximum 1ift coefficients (hizhest
points on the 1ift curves) are believed to be not more than
% per ecent lower thentitiie true maximum 1ift coefficient.

With slots closed and flaps neutral, corresponding
tio 'the condition of ‘nelslots gz flaps, the airplane has
a maXisoum lift coefficient of 1.00 and a minimum drag co-
efificient of Q.08, The maxinum 11ft coefficient compares
favorably with the maxinmum 1ift coefficient of 1.113 ob-
talned In the N.A.C.A., propeller research tunnel on a 2-
foot by 12-foot model of the -6 airfoil, and at a Reynolds
Nunber of about two-thirds that of the present tests.
(Reference 3.) The difference between the two values is
explained by the discontinuities in the wing surface of
the airplane, caused by slot and flap installation, and




¥.A.C.A. Technical Noté No. 398 9

In con31der1ng the n035101e vse of auxiliaries such

'as slots and flaps to decrease the. landing speed, it is

worth while to analyze the. drag at maximum 1ift, with re-
gard to lts effect. on the power requlred to maintain level

Afllght Such an'ana1y51s has been made for the several
"slotbe flap comblnatlons of the subject tests, u51ng the
formula, g ; : :
B 0P CLomax 3/,
A g )
2 Do Inax

where,

‘P - power required for minimum speed level flight.
‘with auxiliaries.

Po - power required for minimum speed level flight
without auxiliaries.

' Cp - drag coefficient at maximum 1ift with auxiliaries.
QDO - drag coefficient at maximum 1ift without aux-
; iliaries.
‘rCL -~ maximum 1ift coefficient with auxiliaries.
CLO - maximum 1ift coefficient without auxiliafies.

The results of this analysis follow.

With :slots alone, the increase from the basic condi-
tion in power required to maintain minimum horizontal
speed is 8 per cent. With flaps alone, there is a de-
crease of 12 per cent. With slots and flaps together, the
decrease is 4 per cent. This is an apparently favorable
result. However, since the minimum speed is lowered 28
per cent with slots and flaps, there is a corresponding
approximate 5 per cent decrease in the ratio V/nD at
which the propeller operates, with a consequent reduction
in propeller efficiency. Computations based on average
propeller data show that the efficiency of the propeller
is decreased by about 20 per cent, with a 5 per cent re-
duction in V/nD in the low-speed range.. The power
available at maximum C; may therefore not be sufficient
to maintain level flight when using slots and flaps, un-
less steps are taken to increase the propeller efficiency.
at low speeds.
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Aneinispectiion fof “the ‘curves of ‘Blgures 7;. 9, 1Y gnd 13
shows that the maximum L/D is 5.8, a2 value which compares
uanfavorably with the average value of 8 for conventional
airplanes. Here again, however, the absence of important
fairings during the tests must be considered. TFigures 7
and ¢ also show that the maximum L/D with slots open and
flaps neutral is the same as with slots closed and flaps
neutral. Thus, it does not matter a great deal whether the
auxiliary airfoil opens below or above the angle of max-~
inum L/D for the unslotted wing.

Performance.- For the weight and drag as flown the
airplane is somewlkat underpowered as evidenced by the low
rate of climb, 310 feet per minute. As a result the per-
formance as such is not impressive. However, for the pur-
pose oi these tests the performance itself is of minor in-
terest, the chief interest Teing in the difference of per-
formance obtained with and without the slots and flaps in
operation as is discussed in the following paragraphs.

It will have been noted that the actual take-off and
landing speeds were not measured. The reason for this was
that a direct measurement would have required a calibration
of the air-speed head mounted on the airplane, for which
time was not available in this part of the investigation.
With respect to the take-off speed, it so happens that the
angles of attack at which the minimum speeds in level
flight were attained with and without the slots and flaps
in operation can be obtained with this airplane at take-
off. It is possible, therefore, to use the minimum speeds
in level flight for these conditions of slots and flaps as
indicative of the corresponding take-off speeds, and they
are used hereafter in place of the true take-off speeds.

It is realized that this procedure does not give exact re-
sults because at take-off there must be some power avail-
able for climd and at minimum speed in level flight there
is none, and also because of the influences of ground ef-
fect. However, it provides a satisfactory basis for the
comparison of the effects of slots and flaps on take-off
speed. With respect to the landing speed the minimum speed
in a glide is the true landing speed for a landing which

is made from a glide without leveling off, a type of land-
ing which is entirely possible and is practiced with this
airplane. The minimum speed in a glide is used in place of
landing speed hereafter.

Without slots or flaps, the landing speed is 60 m.p.h.
and the glide angle at this speed is 13°9. Slots and flaps
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reduce the landing speed to 43 ‘m.p.h., and at the same time
increase the glide angle to 17.29. ' Thus, the slots and
flaps have reduced the landing ‘speed 17 m.p.h. and increased
‘the angle of approach by 4° without increasing the vertical
velocity. Without slots and flaps the take-off speed is

556 m.p.h. and with slots and flaps it is:4Q m.p.h.

It is interesting to note that the minimum speed in
level flight was 40 m.p.h. and oeccurred at an angle of at-
tack of 16.7°, while the minimum speed in a glide was 45
m.p.h. and occurred at an angle of attack of 23.7°, The
fact that a lower speed at a lower angle of attack was at-
tained in tiae -level flight condition is due to the slip-
gstream effects. The fact that the highest angle of attaek
attained in level flight was 16.70, while the maximum 1ift
occurred at an angle of attack of 23.7°, shows that the
airplane has insufficient power available to take full ad-
vantage of the use of slots and flaps to decrease the min-
imum speed in level flight. It follows that if the air-
plane nad:sufficient power to. maintain level flight at
maximum 1ift and had a higher landing gear so as to take
off at a higher angle of attack it would be possible to
appreciably decrease the take-off speed.

he high-speed runs witlh slots closed and slots locked
open, indicate the 'effect of ‘sacrificling the movable or
automatic feature of the slots in favor of simplified con-
struction. With slots closed, the high speed was® 91.4
m.p.h.y; and with slots fixed open it was 84.8 m.p.h. This
reduction of 6.6 m.p.h. in the high speed is probably suf-
ficieat justification for the use of the automatic or mov-
able fedture for ‘this particular design of slot. It should
be appreciated, however, that it is possible to design
fixed slots which will not. have such an unfavorable ef-
fect on high speed. (Reference 4.)

The speed ranges given in Table II are gll based on
the high speed with the slots closed and the flaps neutral.
The low speeds used are thaose obtained in the glldes, as
they are more indicative of the wing improvement than the
low speeds in level flight, where the propeller character-
istics are a consideration. The use of slots and flaps
increases the speed range 40 per cent, the slots account-
ing for a 25 per cent and the flaps a 17 per cent dinecrease.

he results of the climb tests show nothing of par-
ticunler interest, other than that the climb is poor.
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"To. summarize, the results show that the slots used

alone. increase the maxiimum 1ift coefficient 54 per cent,

the fleps alohe increase it 38 per cent, and the slots

nd flaps in combination give a total increase in 'maximum
11ft coefficient of 94 per cent. The slots and flaps in
combination decrease the landing speed from 60 to 43 m.n.h.,
increase the speed range of the airplane 40 per cent, and
iacrease the glide angle at landing 4.2°.

Langley Memorial Aeronautical Laboratory, 5
dational Advisory Committee for Aeronautics,
Langley Fleld, Va., October.13, 1931.
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21503 e 5 7 |8 19 (10|11 12|/3|12|15|/6|17 18] 19 |20]|2/ 22
Flight|Atti- | G/ia-|Angle| Cos | Sine | WT. |Lift | Ap- | Dy~ |Baro- Air |Spec. | True | Fro- Thrust|Ty_ |Oragof |Tr, | Lift |Drag
and (tude | ing | of | of | of |dur- Par= |namic\merré| fem- |wt. of veloc-|peller| V | coet- ’i@’ susperid | ;€ | coet- | coef
run \angle| ingle|attack|glid- | glid-| ing | L |ert |pres. pres.\pera-| air | ity |speed | AD 7 ; L
No. | A | Y | e |ing |ing |run, drag| q | p |tuet| 9P | V | 'n clent
' |deg. | deg. |deg. |angfe |angle|W, /b | 1b. | Do, b.| 1/ # nHg| F |Bleut|ftsec|rp.s. Cp
“Jlots | closed fand Fidps neatrol: el ar
2/-2 i e 27 | 982 | 49 | 1776 | /HO | 239 | 942 | 2730 | 75 |.0677 | %41 | /143 178
3 |-/4 |42 | 90| 98¢ |.480 |/764 | 7720 377 |/2.70 1094 | /55 120
4 |-30 |09 | 79| .982 |.189 |/752 | 7220 | 331 |/380 /4.5 | 16.7 /77
5 (=58 | 15 | 57 |.380 |.493 |/740 | 7700 | 347 |/8.15 /30.3 | /8.2 093
6 |-87 (/30 | 43 | .97¢ |.225 |/728 |/680 | 388 |2L.2 /40.5 | 20.3 .090
7 |-/o | /138 | 28 | 57 |.238 |/7/6 |s660 | 408 |Z5. 533 | 22.1 .080
22-/ | 21 |13.6 | /57 |.972 |.235 | 1784 | 1730 | 4/9 | 874 | 27.30| 75 |.0677| 907 | /3.1 238
2| 22| /24 | 146 |.977 |.215 | /767 |1730 | 379 | S./0 92.5 | /3.5 .206
3| 21 /23 | 144 | .927 |.2/3 | /750 | /718 | 372 | 9.0 92.5 | /134 203
4| 1.8 | /L4 | /32 |.380 |.198 |/733 | /7 342 | 9.52 54.7 | /4.2 180
5 |-.9 | /04 | 95 |.984 |./80 |/7/6 | 1690 | 308 | //:5 104.2 | 154 132
6 |-30 |/06 | 76 |.963 |./64 |1699 |1670 | 3/12 | /39 /4.5 | 168 /10
7 = B0N Y 6./ | .981 |(./92 (/682 | /650 | 323 | /7.6 128. 2.2 093
32-/| 2.6 | /2.8 | /5.4 |.975 |.22/ | 1797 | /250 | 397 | S0 |27.30| 72 |.068/ | 93. | /3.2 .2/5
2| 7.9 |/0:9 | 12.8 | 962 |.189 {1788 | 1750 | 338 | 3.4/ 92 | /35 179
3 S (0.2 | 1./ | .984 |./77 (/779 (1750 ( 34 (/0.03 57, /4.3 156
4 |-.8 |02 | 94 |.984 |.177 |1770 | /748 | 3/3 |/.34 /04. | /4.9 /36
& |-24 | 9.8 | 74 |.985 |./70 |776/ /7230 | 299 |/3.0 1. | 155 110
6 |-3.4 |/0.0 | 6.6 |.985 |.174 |/752 |/730 | 305 |/B.8 na. | 16.5 .09
7 (-34 (9.9 | 6.5 (.965 (.72 |/743 (/720 | 300 (/4.3 /6. | (7.9 108
8 |-74 114 | 4.0 |.960 |.198 |/734 |/700| 345 |/8.5 /32. | 194 .08/
9 |-/02 |/2.6 | 2.4 |.976 |.2/18 |/725 | 1680 | 378 |2/.9 /43. | 204 .083
10 |-12.7 (144 | 1.7 |.969 |.249 |/7/6 | /660 | 427 |25.6 /55. | 220 .08/
34/ | 26 |126 | 15.2|.976 |.2/8 | 1803 | /760 | 393 | 9./0 |2730| 70 |.0683| 93. | /2.9 .22
2| /9|08 | 127 | .982 |.187 | 1796 | 1760 | 336 | 9.4/ 54. | /37 .178
3| 742|107 | 12.1 | 963 |.185 | 1789 | 1760 | 33/ | 9.9 97. | 14.2 .166
4 |- .3 (/0.0 | 98| .984 |.175\ /782 | /750 | 312 | 1102 02. | 14.5 .138
5 |-20|/2.0 | 80| 984 |./174 | 7775 | /750 | 309 | /233 108. | 154 2/
6 |-26| 99 | 7.3|.985|./77 |7768 | 1740 3/3 |/3.30 112, | /6.5 116
7 |-30|/00)| 70| .985)|./74|/76/ | 1730 306 | /3.9 S f75 /12
8 |-74|/.5| 4/|.980 |./99 | 7754 | /720 | 349 | /8.5 /32. | 187 .09/
9 |-96|/2.7 | 3. |.975 | .220| /747 |/700| 364 | 2.9 143. | 204 .085
10 |-it9 |13.9 | 20| 97/ | .240 | 1740.| 7690 417 |25.5 155. | 22.0 .079
Slots|open \and Hlaps reuirial s neutral
10-/ | 9.2 | /3.0 | 222 .9744 | .2250 | /849 | /1800 | 4/6 | 6.55|2730| 77 |.0675 | 750 124 .323
2| 355|703 | /589839 |./788 | 1834 | 18/0 | 328 | &.27 88.7 | /3.7 /98
3| 40| 92 | /3.2|.987/ | .4599 | 1879 | 7795 | 25/ | 9.72 96.2 | /152 154
4 7 | 9.8 | 10.5|.9848 | ./706 | 1804 | /780 | 307 |1Z.06 107.9 | 164 128
5 |-1,8 |/0.5 | 8.7 |.9833|./822 | /789 | 1760 | 326 | /46 /178 | 17.8 113
6 |-551/2./ | 6.6|.9778|.209%| 1774 | /730 | 372 | /8.6 133.0 | 204 ./03
7 |-80 (728 | 4.8 |.975/ | .22i5 | 1753 | 1715 | 389 |2/.4 142.7 | 21.7 .093
8 |-10.1 | 143 | 4.2|.968/ | .2474 | /1744 | 1690 | 431 |25.0 1540 | 23.4 089
1~/ ) 2.9 1 /41 | 22.0) .9690 | ;244 | 1780 | 1720 | 435 | 6.3¢)27.30| 75 |.0677) 757 | 120 .35/
2| 37|07 | /44| .9826 |.1857 | 1768 | 1740 | 328 | 7.96 870 | 13.7 212
3| 41| 9.6 | 107 |.980!.1668 | 1756 | 1730 | 295 | 9.72 9.2 | 154 .156
2 |-24 | /06 | 82 |.9829|.1820 | /744 | /715 | 321 |12.06 107.0 | /4.7 AT
5 |-46|/07 | 6.7 .28 |.1857 | /732 | 1700 | 322 |144 1170 | /7.4 L
6 |- 7.5|12.1 | 4.6 |.9778 | .20% | /720 | 1680 | 36/ |/85 /322 | 19.7 .098
7 |-103 | /3.2 | 25 |.9736 | .2264/| 1708 | /660 | 39 |22.0 1444 | 21.7 .090
8 |-134|/52 | /.8 |.964/ |.262 | /696 | /635 | 445 | 25.0 154.0 | 23.2 090
12/ | 70| 13.7 | 207 |-97/5 | .2368 | 1788 | 1736 | 423 | 6.40|2730| 74 |.0679 | 78.0 | /24 : ; .333
2| 27| 10.1| 128 | .5645 | 1754 | 1778 | 1750 | 3/2 | 842 89.5 | /34 | . . é g .186
Zi Ll| 9.6 | 107 |.9860 | .1668 | /768 | /742 | 295 | 9.72 96.2 | /54 | .77 |.008 | 17 | 11 |30l | .9/ | .158
4 \-22{/02| 80/|. (77 | 17:8 | 1730 | 312 (/223 107.8 | (64 | .8/ | .002| 10 | 13 | 309 .72 | .129
5 |-39| /05| 6.6|.9833 | ./822 | /748 | 1720 | 319 |/4.05 154\ 179 | .80 | 005 | 2 | 2 | 319| ‘62 | .//6
6 |- 77|17 | 4.0/ .92 |-.2028| /738 | 770! | 352 |18.15 1310 | 196 | .83 | .003 | 70 | 15 |347| .48 | .097
7 |-100| 128 | 28| .975 | .22/5 | /728 | /685 | 383 |2/.4 /428 | 215 | 82 | .00t | 17 | /5 | 385| 40 | .09/
8 (-/326| 150 | 14| .9659 | .259 | 1748 | 1660 | 445 |25.0 /540 | 225 | .83 | .00 5 | 16 |438| .32 | .088
19+ | 63| 157 | 220 .963 | .211 | /1794 | /1725 | 495 | é.24| 2730 77 |.067 | 77./ | 128 | .75 | .006 9 7 |487|cr4l | .389
2| 56| 138 | /94| .97/ | .239 | 1782 | 1730 | 426 | 6.55 7686 | 120 | .80 | 005 | 8 1. |2z7| 4341 332
3| 5/ (126 /77| .97 | .28 | 1770 | 1730 | 385 | 6.86 930 | (25| .78 | .007| 10 | & 387 | 1.28 | .267
4| 40| /26| 16.6| .976 | .2/8 | 1758 | 1715 | 383 | 7.28 " 823 | /25| 82| .004| 5 | 8 380 | 1.20 | .266
S| 28\ 113 | (4.1 |-.98/ | .79 | 1726 | 17/0 | 342 | 7.9 872 | /29 | 8 | 002 | 2 9 3351 7.09 | 214
6| 26| /12| /38| .58 | /94 |/73¢ | /700| 336 | 7.9 872 | 129 | 84| .002| 2 9 329 | 1.09 | .2/0
7| 25(/06( /37| .983 | 184 | 1722 | 7695 | 317 | 806 87t | Bz | e o] 5 9 3/3 | 1.07 | ./198
8| 22|105|/27)| .98 | /82 | 1710 | 1680 | 31/ | &42 877 | 133 .82| .004| 6 S 308 | 1.0/ | .186
9 7.2 |~140 | 212 | .o10 | 242 | /698 | 1650 | 41/ | 6.08 72 | 09| 8 | .o ! / 7 |405| 138 | .339
/0 | 94 |-162 | 256 | .90 | .279 | /686 | 1620 | 470 | 546 72.2 | /1.2 | 80 | 006 | & 6 |472 | 151
26+ | /0.3 (~173 | 27.6 | .955 | .297 | /797 | /7/0 | 532 | 567 |27.30| 53 | .0693|72.5 | /1.3 | .80 | .006 | 7 7 |532 | 453 | 478
2 | 100 |-168 | 268 | 956 | .289 |1776 | #7100 | 573 | 546 7090 ol g0 | o067 7 |5/3 | 158 | 477
3 | /82 |-149 | 23./ | .966 | .257 | /765 | 1700 | 453 | 5.98 74.51 /1.6 | .80 | .006| 7 7 | 953|144 | 38
2 | 6.6 |-138 | 204 | .97/ |.239 | 1752 | 1700 | 418 | 6.3¢ 768 | /2.2 | .78 | 007 | 10 7 |42/ |36 | .338
5 | 4.8 |-/25 | 17.3 | ‘976 | .216 | /739 | 1700 | 375 | 7.12 814 | 125 | 8/ | .005| 8 8 | 375 12/ | 268
6 | 5.6 |~105 | 157 | 978 | ./99 | /1726 | /690 | 344 | 7.70 84.0 | /3.1 | Lo | 006 | 9 9 | 344 |/1/2 | .228
7 | 7.5 |~03 | 118 )| .985 | ./79 | /7/3 | /6%0 | 307 | 9.20 93.0 | /4.1 | .62 | .004| 6 0 | 303 | 293 | /58
8 7 |~03 | 96| .984 | ./79 | /17200 | /670 | 304 | 11.85 /050 | /5.2 | .86 .J Q 2 - W M
9 ~12.5 .976 | .26 | 1687 | 1650 | 365 |/7.02 1260 | /8.5 | .84 | .002| 6 /5 |35 | 49 | ./03
/0 -/4.9 .96 | .257 % 1674 | 1620 | 430 |24.05 480 | 204 | .90 |-.004 |- /5 /6 | 399 | .34 | .062
272 | 9.2 |-/5.7 | 249 | .963 | .27/ | /766 | /1720 | 493 | 5682|2730 64 | 069/ | 73.5 | /12 | .8/ | .005| & 7 |48/ | 1.50 | .4/6
3 | 99 |-/6:2 | 26.7 | .50 | .279 | 1774 | 1700 | 495 | 567 735 | e | a7 | ool 3 7 | 497 | /.53 | 449
2 | 83 |-148 | 23./ | .97 | .255 | 1762 | 1700 | 449 | 5.98 745 | 124 | .75 | .0i0| /5 7 |457 | 745 | .379
5 | 70 |-136 | 20.6 | .972 | .235 | 1750 | 1700 | 4/7 | 640 770 |'/27 | .75 | .00 | 16 7 |920| /.35 | 332
6 | 45 |-/1.3 | /58 | .98/ | ./96 | /738 |17/0 | 340 | 7.4 837 | 140 | .4 | .0/l | 2/ S | 352|175 | 237
7 [9 |-99 | /18| 98¢ | /72 | /726 | 1700 | 297 | 9.22 930 | /5.2 | .76 | .008| 20 10: 12071 93] ./70
8 |~23 |-/05| 82 | .93 | .182 |/7/4 | 1680 | 31/ | /388 /136 | 18.6 | .75 | 000 | 34 /3 | 332| .67 | .122
9 (-85 |-/25 | 40 | .57 | .2/6 | /702 | 1660 | 368 | 2100 /385 (22 | .78 | .007| 34 | /5 | 387 40 | .092
25- | 8/ |-148 | 22.9 | .97 | .255 | 18/9 | 1760 | 463 | 6.4 | 2730| 65 |.069%0 | 762 | /1.2 | .84 | .ou2 | 1 7 |457| 146 | .378
2| 68 |-133|20./| .973 | .233 | 181/ | 1760 | 422 | 645 780 | 11.5 | .84 | .002| / 7 |46 | 139 | .32
4 | 24 (-105 | (2.5 .883 | ./82 | 1795 | (762 | 327 | 8.7¢ 8.0 (/3.0 | .86 | .0 a 10 |3/7 | LO2 | .14
5 .8 |-/0.7 | 103 | .985 | .175 | 1787 | 1760 | 3/3 | 9.88 56.6 |40 | 86 | .0 7] 1/ |302| .9/ | .156
6 |~/.9 |-/04 | 82| .965 | .175 | 1779 | 1750 | 317 | 12.38 Table 1080 |15.5 | .86 | .0 a 1301298 i) /22
7 |-4.2 |-1l.2 | 70| .38 | ./94 | 177/ |/740 | 344 | 457 |[ copntinued on )| 1/7! |16-7 | -87 |-.001 |- 2 /4 | 328 | .6 | .//5
8 (~78 |-/125 | 47| .9% | .2/6 | /763 | /720 | 36/ | /893 /34. '/8.7 | .88 |~.002 |- 6 /6 | 359 | 46 |.097
S |-#t |-16.0 | 1.9 | .96/ | .276 | /755 | 1685 | 485 | 2730 |\ next page [|i6/. |22.0 | .90 |-004 - 20 | 16 |449 | .3/ |.083
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N.A.C.A. Technical

i S/ flaps neutral
[ e g e | S e
Slots open,fiaps neuiral 7 18 | @@l 1/ |24z | 14|75 175 B9 20N 222
29-/ | 8.4'\-1/53,23.7 | .965 | .264 | 1827 | 1760 5988|2730 69 (0684 740 | /1.2 | .82 | .004| 5 7 1480 | 150 |
2 6.3 |-13.1 | 194 | .974 | 227 | 18719 | 1770 | 4/3 6.76 788 | /1.7 | .83 | .003 5 8 1«2/0| /.33 | .308
3 4.6 |-11.5) 16./ | .980 9 | 811 (1770 | 360 | 7.5¢ 83.2 /2.9 | .80 | .006| 8 8 60 | 1.79 | 243
4 | 32 |-02)| /34 ) .984 | .177 | /803 | /775 | 3/9 | 843 880 | /134 | .82 | .00¢] & 9 |36 | s.07 .79
5 .6 |-/0.0 | /0.6 | .985 |.174 | 1795|7770 | 312 | /004 97.0 /22 | -85 | @ol| 2 121 30z 90 | /53
6 |-2.5 |(-/0.6| 8/ | .983 | ./84 | 1787 | /750 | 328 | 1300 /092 | /5.5 | .87 |-.00/ |- 3 /13 |32 | .68 | ./22
7 (-4l |-114| 7.3 | .98/ |./198 1779 | /740 | 352 | (444 150 /6.9 | 851 w00l 3 4 |34/ | .61 | .12t
8 |-78 |-128 | 50 | .975 | .222 | 777/ |/730 | 393 |/8.58 /305 | /8.5 | .87 |-.00/ |- 3 /5 | 375 | 47 |./03
9 |-12.7 |-/53 | 2.6 | .965 | .264 | /763 | /700 26.32 1555 | 224 | .86 | .0 0 16 | 349 | .33 | .087
- 29 (-15: 2. 1720 82| 27. : . ¢ ; .00. 2730
30/ | 89 |-154 | 24.3 | .964 | .266 (/786 11720 | 474 | 5.82(27.30| 66 |.0689| 74.0 | /1.4 | .8/ 5| 6 7 3| 150 | 413
2 | 69 |-/3.3|20.2|.973 | .230 (/780 | /730 | 409 | 6.29 270\ 2.1 | .79 | ‘007| 9 7 |41 | 140 | .332
3 | 5/ (-/24\ (7.5|.977 | .215 |/774 |/730 | 38/ | 6.92 8/.0|/2./ | .83 | .003| 3 7377 | ;28
4 39 (-/09 | /4.8 | .982 | ./89 (/768 | /740 | 334 | 71.70 &5.1 |12.9 | .82 | .004| 6 9 |\ 331 | 145 219
5| 25 |-104| /29 |.984 | .18/ |1762 |1730 | 319 | &.53 896 43,7 | -85 | .00 2 9 | 372:|7ia3:, 186
6 B |-99 (/0.7 (.985 | /72 |/756 |1730 | 34/ | 9.57 950 | /4.] | .83 | .003| 4 /0 | 305| .9z | .158
7 =26 |-02) 7.6 |.984|./81 /750 1720 | 316 |/12.7 /085 | t5.3 | .88 1-.002 |- 5§ 43 298 |69 /19
8 |-47 |-/08| 6./ |.982 | ./87 |7/ /710 | 326 |/4.6 11751 176.9 | .86 | .0 a /2 | 32| -5 | .109
9 |-85 |-/27| 4.2 | .976 20 | /738 1700 | 382 | /9. /340 | /8.9 | .88 |-.002|-6 /15 | 36/ | 45 | 0%
/5-1 9.3 |~/50 | 24.3 | .966 |.259 |/780 | /720 | 460 | 572 (2730 | 70 |.0663 | 73.6 | 120 | .76 | 010 | 13 7 |454| 153 | .404
3 | 84 |-/4.1 |22.5 |.970 |.244 |/750 | /695 | 427 | 5.72 73.6 | /1.9 | .77 | .009 | 17 7 |2zl e a7
5 | 188 |-14.6 | 234 | 968 |.252 |/720 | 1665 | 433 | S.ez 729 | 122 .75 | 011 | 15 7 |425| /.57 | .385
/6-3 | 8.7 |-14.7 | 234 |.967 |.252 |/832 | /770 | 465 | 5.77 (2230 | 75 |.0676 | 73.6 | 1z0 | .76 | .00 | 13| 6 | 458 | 156 | .404
S | 88 (~r4.9 |23.7 |.965 |.257 |/806 | /1745 5.62 763 | 122 |71 | ‘a2 /8 6 |452| 158 | .409
7 | 7.6 |~/ |21.7 |.970 |.244 (/784 | /730 | 435 | 6.08 73.6 | 12.2 | .75 | .01/ | #5 6 |426! 145 | .356
Slots closed and flaps down S/ots |closed arid flgps dowr
23/ (- .6 |~/2.5| 1.9 | .976 | .2/6 | /876 | /830 | 405 | 6.97 (2730 | 70 |.0683 | 8.0 |r2.8 (.78 |.007 | // 8 8 (.34 |.298
3 |- .3 |-/28| /2.5 | .975 | .222 | /850 | /800 | 41/ | 6.86 80.5 (/3.0 |.77 |-008 | /3 8 |4/6 |1.33 |.369
4 |-47 |-/.5| 6.8 | .980 | ./99 | /837 | /1800 | 366 | 8.06 872 |/13.1 |.82 |.004 | 5 9 |36z |1./4 |.229
6 |-/03 |-/23| 2.0 | .977 | .2/3 | /8// |/770 | 386 |/[1.85 1057 |15.9 |.83 |.003 | 7 2 13811576 |t
24-3 8 1-/3.3| /4./|.973 |.230 | /780 (/730 | 409 | 640 (27.30| 7/ |.0682 | 78.0 | 12,9 |.76 | 00 | /5 7 |47 |38 |.332
6 |-/02|-120| 18! .977 |.208 | /750 |/7/0 | 364 | /1.5 /04.5 1155 1.83 |.003 | 5 12 357l 75 W57
7 |-12.6 |-13.0 .4 | .974 | .225 | 1740 | 17 392 [/3.6 /136 | 17.0 |.83 | .003 | 8 /13 | 387 | .64 |./45
8 |-158 |-/14.4 |- /.4 | .969 |.245 (/730 | /660 | 430 | /6.4 /25.0 | 18.9 | .82 | .004 | 1/ 4 |427 | .52 |./32
10 |-20.6|-/7.4|-3.2 |.954 |.299 |/7/0 |/630 | 511 |24./ /512 |22.7 | .83 | .003 | /4 16 | 509 | .34 |./07
/ S |-725| (3.0 .975 | .216 | /800 |/760 | 389 | 6.55 78.9 |12.9 | .76 | .000 | 15 8 |39 |137 |.308
Z 4|-12.6 | 13.0| .97 |.218 |1790 /740 | 389 | 6.55 789 |/2.5 |.76 | .00 | I5 8 |39 |135 |.306
202214 52130 |06 |17a 1550 | 343 | Gis Sooliz B 1| | o (3% | o |
5 |- ~/1 B / i i 5 5 ! ;
9 |-/9./ ~ﬂs.z 2.9 | .960 | .28z | /720 | 1650 | 485 |20.6 /40.0 \20.5 | .85 | .00/ | 4 5 |3m | 4l |.1/6
33+ |- 34|-//.9| 85|.978 | .206 | /800 |/760 | 37/ | 780 |27.3C| 7/ .0682 | 86. | /24 | .86 | .0 0 9 |362|1L15 |,236
2 \-53|-/2.1| 6.8)|.978 | .210 | 179/ | 1750 | 376 | 842 ga 2y |86 ‘0 9 | 367|106 |.222
3 |-635|-122| 57|.977 | .24 | 1782|1740 | 376 | 9.0 93. |/3./ | .88 |-.002 |-3 10 | 363 1597, | -203
Z |- 74 |~12/ | 4.7|.978 |.2t0 (/773 (1730 | 372 | 942 2 1437 | &0l 2 /10 | 364 | .94 | ./97
5 |=9.01-(27| 37| .-975 764 | /720 /04 9. |/4./ | .87 |-.00/ |-2 {1, 375 | oL |83
6 |-10.1 |~128 | 2.7|.975 | .22/ | 1755 |17/0 | 388 |/1.0 102. |150 | .84 | .002 | 4 2 | 380 .79 ./7g
7 (-12.2 |~13.3 | /.7 | .973 | .230 | /746 |/700 )/ |125 108, I\1516% .86 |0 0 /3 ag .69 ./55
8 Ve |57 |- 5|5k | 26 |77k e | S0 (735 s |\ | B e | 2 | % |
LY e B S / 4 : ; : . : .
/0 |-/8.3 |~/6.3 |- 20| .96/ | .28/ |17/9 | /650 | 483 |/7.3 /28, |19.2 |-82 | .004) /3 /5 1481 | 48 | .14l
5 (=7.2 \~/.7| 45| .979 | .203 |/824 /790 | 37/ | 972 |27.30| 70 |.0683 | 957 | /4.0 | 84| .002 | 3 10 |364| .94 | .19/
2}7 -/3.0 |~129 |- .2 | .975 | .223 (1798 |/750 | 402 |/4.7 (7.8 %20 | 85001l | 2 4 |39 | .60 | ./
S/loffs operr amd flops down
Slots open and flgps down
/5-2° 6.3 |-/6.2 122.5 | .96/ | .279 | 1765 | /695 | 492 | 4.63 |27.30| 70 |.0683 |66.3 | /0.9 | .76 | .00 | // 6 |497 | 1.86 |.545
66 (~/6.3 122.9 28/ |/735 1665 487 | 4.42 648 [ (12 | SR a3 U5 N - S AT
/6-2 | 64 |~/6.2 |122.6 | .960 |.279 ' /846 | /770 | 5/5 | 4.63 |27.30| 75 |.0676 | 660 | /1.6 | .70 | .0/5 | /8 4 | 329 | 195 |.580
4 | 64 |~/6.1 |22.5|.96/ |.277 | /1820|1750 | 504 | 4.63 660 |'/h.7 | 7@ | 005 | 13 4 5//9 1.92 g%
6 | 64 |~6.2 22.6 | .960 |.279 | 1796 | /725 | 502 | 4.63 66.0 | 1.7\ 70 |.a5 | 3 4 1517 /.gg 39
8 | 6.5 |-16.222.7 |.960 |.279 | 1772 | /700 | 495 | 4.47 64.8 | /1.6 | .69 | .06 /8 4 Sla v
/7-/ 8 |-134 | /42 | .973 |.232 | /1853 | /805 | 430 | 5.77 |27.30 | 72 |.c68/ | 73.7 | 124 | .74 | .02 | 17 7 |44£0 | 159 |.388
2 |-47|~11.8| 7.1 |.979 |.204 | /844 | 1805 | 377 | 7.64 848 | r4.0 | .75 | .01 | 20 9 388|120 255
3 |-/20 |~14.1 | 2.1 |.970 |.244 | 1835|1780 | 448 |/1.70 104.5 | 154 | .85 | .00/ 2 2 478 | .77 |.20
4 |-74 |-12.3 | 4.9 |.977 |.2/3 | /826 | /790 | 389 | 8.89 9/.5 | 156 | .4 | .02 | 28 /g 407 /.c672 2535
5 |-14.5 |-14.9 4 | .966 |.257 | /817 | 1755 | 467 |/4.25 /16.0 | /7.9 | .80 | .006 /7 / 470 .42_ / 4
6 |- .7|~125| /1.8 |.976 |.216 | 1808 | 1765 | 39/ | 6./9 764 | 124 | .76 | .00 | /3 7 0113974 g 324
7 |-47|-120| 7.3 |.978 |.208 | /799 |/76C | 374 | 7.64 84.8 | 13.7 | .77 | .009 | /5 9 368 1L 2/58
& |-781\-/25| 4.7 |.976 | .2/6 | 1790 | /750 | 386 | 9./0 92.6 | 14.6 | .76 | .008 /4(1) 0 | 39 9 .92 285
9 |-//.9 ~136 | (.7 |.972 |.235 178/ | /730 | 418 | 1120 104.5 | 16.7 | .78 | .008 | 2 2 (426 | .7: /
10 |-/14.5|~152 7 | .965 | .262 | /772 | /710 | 464 | (440 1165 | 18.1 | .80 | .006 | 18 14 | 468 | .60 |./65
18-/ 9 |~22 | 11.3)|.974 | .21/ | 1789 | /1745 | 378 | 6.34|27.30| 73 |.0679 | 773 | /122 | .78 | .007 | /O 6 |382 | 140 |.306
2 |-50|~/1.8| 681.979 |.205 | /780 | /740 | 364 | 7.70 asq 137 | 7 | -0cd /tot /9/ .?gg { [/349 %{/7
3 (-93(-/27| 34 |.976 |.220 | 177/ | 1730 | 389 | 9.68 %64 | (4.7 | .8/ | .005 /6 2 2031 B At
4 (-12.5 |-/14.1| 16| .970 | .244 | 1762 | 1710 | 429 | /I.55 104.2 | 164 | .79 oog /5 ;4_, i B
5 |-/4.5 |-14.5 0\ .968 | .250 | /753 | /700 | 44/ |/388 /145 | (7.7 | -80 | .00 // 2 158 1% |20
6 |-/.6|-/1.8| 02| .979 (1744 | 1710 | 357 | 6.5 785 | 125 | 78 002 9/ 3. | 2e i il aag
7 |-6.0|-/2.3| 63 |.977 | .2/13 | /735 | 1700 | 370 | 765 84.9 | /3.2 | .80 | .00 ? 7 | 3B eg e
AR EAE A A gl d e 1| || 2
9 |-/2.4 |-/4. 74| 970 1717 | 166. 7 : 2| il y 8| .
10 -,/15.4 —?5.4 /.0 | .964 | .266 | /708 | 1645 | 455 //4.40 (170 | /79" 81005 | /3 4 | 444 | .58 |.160
1.89
20-/ | 6.3 -166 | 22.9 | .958 |.286 | (790 | /720 | 512 | 463 |21.30| 78 |.0673 | 66.5 | /08 |+.76 | .0/0 | /O 5|97
2 | 7.1 |-165|23.6 |.959 |.284 | /777 | /705 | 505 | 4.63 66.5 | 108 | .76 | .0/0 /j- .; 510 5.2:;’ 562
3 | 40 |-/48 | /188 | .967 | .255 | /764 | /705 9L 5/5 700 | /0.7 | .8/ | .005 £ M bl
4 | 43 |-152 | /9.5 | .965 | .263 | 175! | 1690 | 460 | 5.15 70.0 | /0.7 | .8/ ooj: 2 : e e Al
5 | 28 |-126 | /54 | .976 | .2/8 | 1738 | /700 | 380 | 5.62 o W TR 004 g o3 At
6 .0 |-/20 | /2.0 |.978 |.208 | /725 | 1690 | 359 | 5.93 752 |2 1582 og5 2 Z el (o
7 | 22 |-/30 | /52 | .974 | .225 | /7/2 | /670 | 385 | 546 722 | 110 | .8l | -0 2l 3 : el e
8 4 |-/25 | 12.9 | .976 | .2/6 | /699 | 1660 | 366 | 577 742 | /1.5 | .80 000 7 L2 gt 2
DSINT (700|787 | 0956, | 297 16/0 | 49/ | 4.32. 64.2 | /1.5 | .76 | O 5 2
31~/ | 35|(-149 | /84 | .966 |.257 | 1794 | /730 | 460 | 5.36 |27.30| 70 |.0683| 7/. | /0.7 | .82 | .004 | 4 6 |458 | 163 |.435
2| 25|-13.5| 15.0|.972 |.233 | /787 | 1730 | 415 | S.67 730 | il 180! 5006 | 7 i/ gls; /33’,77 .%g
3 |- /13(-/22]| /0.9 | .978 | .21/ {1780 | 1740 | 376 | 645 83. | /1.6 | .89 |-.003 |-4 7 (] (A 2
42 |-20|-//7 | 19.7 | .973 | .203 | 1773 | 1730 | 360 | 6.76 80. | 120| .82 | .004| 5 el ey /.[374 2ot
5 |-68|-12.2| 54 |.977 | .2/t | 1766 | /1730 | 372 | 848 89. | /13.2| .82 | .004| 6 9 | 369 /.85 2/
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Note No. 3398

Mc DONNELL

Continuation of Table I

GLIDE TESTS




TABLE II

Performance Characteristics of McDonnell

Airplane

Slots closed, Slots open, l Slots closed, Slots open,
flaps neutral | flaps neutral]| flaps down flsps down
High speed 91.4 m.p.h. 84.8 m.p.h.
Minimum speed in glide 60 m.p.h. 48 m.p.h. slim:p.h" 43 m.p.h.
(Landing speed) R
Angle of attack at landing speed 16.20 N 14.2° 2.7
Angle of glide at landing speed i3.0° 17.3° 13.5° 17.2°
Vertical velocity at landing svpeed 19.8 £4./sec. | 21.0 ft./sec. | 17.5 £%./sec. | 18.8 ft./8ec.
Minimum speed in level flight 58 m.p.h. 44 m.p.h. 46 m.p.h. 40 m.p.h.
(Take-off speed)
Angle of attack at take-off speed 13.8° 24.0° 31.89 16770
Minimum angle of glide 9.89 9.89 b2 S 18.69
Speed range 15 a5 LiE 2l
With Slots Automatic and Flaps Neutral

Maximum rate of climb
Maximum angle of climb

310 ft./min.
3.40

Slot Operation

Power on Power on
flaps neutral flaps down
Slots start to open 5.80 angle of*attack | 4.1° angle of attack
Slots fully open s o SR i gra e e .
Slots start to close A SR H g4 &0 .
Slots fully closed Bebe 4 B E e 2 W :
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