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TECHNICAL NOTE NO. 1703

DOWNWASH AND WAKE BEHIND UNTAPERED WINGS OF VARIOUS
ASPECT RATTOS AND ANGLES OF SWEEP

By H. Page Hoggerd, Jr., and John R, Hagerman
SUMMARY

An investigation has been made in the Langley T— by 10—foot tunnsl
to determine the downwash angles and the dynamic—pressure ratios behind
wings of various sweep angles and aspect ratios, and the aerodynamic
force characteristics of the wings. A Drief discussion of some of the
effects of the more important variables is presented.

The wake center line behind sweptforward wings was found to be
located higher than the wake center line behind sweptback wings. A
low tail position appears to be most stabilizing for all configurations
investigated with the exception of the short tail length behind the
unswept wing at an angle of attack of 16°, At low tail positions and
low angles of attack the rate of change of downwash angle with angle
of attack increases as sweepback decreases. At high tail positions
and high angles of attack the reverse tends to be true.

INTRODUCTION

The analysis of reference 1 hag shown that the use of sweptback
wings for high—speed aircraft can greatly extend the range of flight
Mach number attainable before the onset of serious compressibility
effects on the wings. The resulting realization by designers of the
posgibility of attalning supersonic speeds in flight without serious
compressibility effects has caused great interest in the use of swept—
back wings and a great demand for data on their aerodynamic characteristics
throughout the speed range. In response to this demand, the National
Advisory Committee for Aeronautics has supplied data on the stability
and control characteristics of swept wings at low speeds in reference 2
and another NACA paper of limited distribution. Also a collection and
analysis of static longitudinal gtability characteristics are given in
reference 3.

Data presented in reference 3 indicated that the addition of a
horizontal tall behind a sweptback wing may be destabilizing for some
values of the rate of change of downwash angle with angle of attack at
the tail locatlon. Because the need for data relative to downwash
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behind swept wings was urgent, a preliminary investigation was made.
These preliminary results are given in reference L,

The present paper presents the results of an extensive survey

of downwash behind gwept wings. Data concerning downwash behind
sweptforward as well as sweptback wings are included. This paper

also presents surveys of dynamic—pressure ratio behind the sweptforward
and sweptback wings. The wings used for this investigation vary in
sweep from 60° to -60°. The survey encompasses & region extending
from the plane of gymmetry to beyond the tip in the spanwise direction
and extending chordwise seven normal chords behind the quarter—chord
line of the wing. The swrveys were made in a low—speed tunnel at a
gpeed of approximately 80 miles per hour.

The aerodynamic characteristics of the wings, as determined by

force measurements, are also presented.

COEFFICIENTS AND SYMBOLS

1ift coefficient (Lift/qS)
drag coefficient (Drag/qS)

pitching-moment coefficient about quarter chord of wing
mean aerodynamic chord (Pitching moment/qST)

2
free—stream dynamic pressure, pounds per square foot <§%—>

dynamic pressure in region behind wing, pounds per square foot
mass density of air, slugs per cubic foot

alr velocity, feet per second

wing area, square feet

wing mean aerodynamic chord, feet (same as ¢ for each
respective model since models have congtant chord)

chord of model, feet (chord measured parallel to air stream)

angle of sweep of leading edge, degrees (poéitive when wing
is sweptback)

2
wing agpect ratio (%;)

wing span, feet
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h horizontal—tail position with respect to wing chord plane
extended, positive upward, semispans

a angle of attack of wing chord line, degrees

€ angle of downwash, positive in down direction with regpect
to relative wind, degrees

D¢ Jet—boundary correction to downwash

Lift and pitching-moment parameters:

-

CLe variation of 1ift coefficient with angle of attack (——ggL)
%g% varlation of pitching-moment coefficient with 1ift coefficient

MODELS AND APPARATUS

Models

Details of the models are shown in figure 1. Their principal
geomwetric characteristics are presented in table I. The models were
mede to the NACA 0015 airfoil contour, perpendicular to the leading edge.
The models were msde of laminated mahogany bonded and screwed to a
heavy steel spar. This spar was necesgary to minimize deflection under
load. No geometric twist was present in any of the models.

Dynamic—Pressure-Survey Apparatus

All the downwash and dynamic—pressure data presented in this
paper were obtained by the use of a multiple—tube rake. (See fig. 2.)
The pitch heads of this rake were designed to have the pitch—measuring
openings of each head as close together as possible, so that the
detrimental effect of a steep pressure gradient on the correct angle
reading would be minimized. Details of one of theé pitch heads are shown
in figure 2(c). Because a large part of the region surveyed was in the
tip vortex behind the wing, it was necessary to make the rake sensitive
to angles of air flow in the pitch direction but insensitive to air flow
in the yaw direction. By using the slats shown in figures 2(a) and 2(b)
to form a nozzle with a 2:1 convergence, the rake was made insensitive
to yaw flow at small angles of yaw. The maximum angle—of-pitch error
caused by air flows yawed 20° is believed to be approximately 1°. Any
detrimental effects on total-pressure, static—pressure, and angle—of-—
downwash readings resulting from the presence of the slats were teken
care of by the calibration of the rake under known conditions of total
Pressure and dynamic pressure.
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TESTS AND RESULTS
Test Conditions
The followling table summarizes the test conditions for the varilous

models; dynamic pressure is constant at a value of 16.37 and the turbu—
lence factor is constant at a value of 1.6:

S| eaiig edge | At | quacy | maer
(deg) (in.)
(2)
60 0 6.0 10.000 0.620 x 106
60 30 5.2 11.5h47 .720
60 —30 5.2 11.547 . 720
60 60 3.0 20.000 1.240
60 —60 3.0 20.000 ' 1.240
30 0 3.0 10.000 .620
52 30 k.5 11.547 . 720
52 -30 h.5 11.547 .720
30 ' 60 1.5 20.000 1.240
30 -60 1.5 20.000 1.240

8Reynolds number based on mean serodynamic chord.

The models were mounted so that the atrut supported the model
8 inches to the left of ,the model center line. (See figs. 1 and 3.)
This off—center mounting was used to reduce the strut interference in
the center—line surveys, and also to allow the weight and air loads
of the model to be supported nearer the center of the fore—end—eft
dimension of the model and thus reduce deflections of the strut in
pitch.

Test Procedure

Force testgs.— Force tests of the models were made from an angle of
attack of 0° to stalling angle of attack.
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Downwasgh gurveys.— The .downwash surveys were made behind each model
with the reke held normal to the chord plane of the model. (See fig. 3.)
The survey—rake positions are shown for each model in a figure preceding
the downwash and dynamic—pressure—ratio contour figures for that model.
(See figs. 10, 13, 16, 19, 22, 25, 28, 31, 34, and 37.) The survey for
each model included 25 positions of the rake except when the model or the
structure of the tunnel interfered, as for the highly swept high-aspect—
ratio models. The reke was located to give a survey coverage from
12 inches above to 2 inches below the chord plane in order to cover the
region of expected tall locations. After the surveys were made for the
various angles of attack of the wing, the same process was repeated with
wing removed and mounting strut in place so that the change in flow
resulting from the presence of the wing itself could be found by sub-
traction. All surveys were made by changing the angle of attack of the
survey rake to agree with that of the model. All survey data were
recorded by photographing a multitube inclined manometer.

In the presentation of the data the survey planes are shown located
with regpect to the chord plane at all angles of attack. The gbscissa of
each contour plot is lald out with respect to the quarter—chord point of
the wing at the spanwise station being considered and not with respect
to the quarter—chord point of the mean aerodynamic chord of the wing.

For the 60° swept wings the first line of the spanwise survey stations
fell within the model and could- not be used. The distance from the
quarter—chord poilnt of the mean aerodynamic chord to any polnt given
on the contour plots can be found by the use of the values 1n table I.

Corrections
Tares,— The force—test data have not been corrected for tares.
The "wing—in — wing—out" method of obtaining the contour data by sub~—
traction should partly correct for strut interference, leaving only the
mutugl interference of wing and strut uncorrected. This mutual inter—
ference has been found in the past to be small.

Jet boundary.— The Jet—boundary corrections applied to the force—
test data are presented in table II. The values of C; and o shown
on the contour plots of downwash angle and dynemic-pressure ratio are
values read from the corrected force—test data. These Jet~boundary
corrections for each swept wing were calculated by assuming a straight
rectangular wing with the same gpan and aspect ratio as the swept wing.

Jet—boundery corrections were not applied to the downwash values
given in the contour plots. For the information of the user of the
downwash data, however, figure 4 is presented. The curves of figure 4
were computed from reference 5, teking into account the effect of

AeNa/d0

T along‘the wing center line in the chord plane

sweep, and give
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for each of the ten wings tested for 0° angle of attack. An analysis of
some unpublished boundary—induced—upwash calculations indicated that the
correction factor presented in figure 4 will be constant over tail spans
up to 1 wing semispan and will vary less than 5 percent at the tip of a
tail of gpan equal to 2 wing semispans. The correction factor will
probably be within 10 percent for all the wings at all angles of attack
and tail heights presented except the 60—inch—span, 60° swept wings at
angles of attack greater than 17°. (See reference 5.) The correction
should be calculated by using the dynamic—pressure ratio from the contours
for the desired tail location and then added to the value of ¢ found on
. the contour plot.

Accuracy

It was realized that high dynamic-pressure—ratio slopes would
influence the accuracy of the downwash data. The slopes were computed
to find the values which would cause errors of 1/2° and of 1° (determined
from calibration curves and geometry of the rake pitch heads). By
comparison of the dynamic—pressure—ratlio cross plots with these calcu—
lated slopes, it was found that for the highest slopes in the wing wake
the error was less than *1°. In other regions the error is believed
to be amsller. )

The dynamic-pressure-ratio contours are believed to be accurste
within 2 percent since the ratio is determined by division of "wing—in"
readings by "wing-out" readings so that errors of rake indication should
be minimized.

Presentation'of Results

The data are presented in figures 5 to 44 in three general groups:

force—test data, survey data, and analysis plots. Force—test data and
survey data are indexed in table III.

DISCUSSION

Force Data

The pitching-moment data (figs. 6, 7, 8, and 9) reveal changes in
the pitching-moment curves at a value of Cy of about 0.6, especially
for the highly swept wings of high aspect ratio, caused by a shift of
1ift load toward the root section on sweptback wings and a shift of
1ift load toward the tip section on sweptforward wings. Reference 4
indicates that this shift of 1ift load has a pronounced effect on the
variation of downwash angle with angle of attack resulting in large

de
chgnges of aa
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All straight and sweptback wings presented in this paper have
pitching-moment’ characteristics in accordance with the chart of aspect
ratio against sweepback found in reference 3. The possible application
of the chart to sweptforward wings was not discussed in reference 3. A
study of figures T and 9, however, reveals that the chart of reference 3
would apply to both gweptback and sweptforward wings without any change
except for the gign of the angle of sweep.

The following table shows the variation of CLCL and %%E with
L

sweep as determined by the force déta presented in this paper. The
slopes were measured through a small angle—of—attack range near zero

1ift.
Sweep Span Aspect G dcy
(deg) (in.) ratio (per deg) dcy,
~60 60 3.0 0.03k4 -0.20k
—60 30 1.5 .028 —-.105
—30 60 5.2 .058 -.070
-30 52 L.5 .052 —.0k7
o 60 6.0 - .063 .036
0 30 3.0 .046 '.oeo
30 60 5.2 .061 .075
30 52 b5 .059 .080
60 60 3.0 .036 .030
60 30 1.5 .032 .003

dacC
From the table of values of a—C-ILQ it appears that sweepforward

causes a pronounced rearvard shift of the asrodynemic center. Sweptback
wings show only a slight forward shift of the aerodynamic center.

The values of CLa as obtained from figures 6 to 9 for gwept wings

are in some cases in good agreement with the theoretical values in
figure 4 of reference 6; however, several of the values do not agree.
It is believed that the tares resulting from the strut mounting on the
left wing panel, if applied, would lead to closer agreement.
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The table of values of CLCL shows that sweep, regardless of
direction, reduces CLa' Sweptforward wings are shown to have glightly

lower values of CLa than sweptback wings.

Surveys

Downwash.— Figures 40 and 41 give the spanwise contours of downwash

and wake in a vertical plane through an arbltrary tail location behind
the swept and unswept wings. This tail was assumed to have the same
sweep ag the wing and to be located the same actusl distance behind all
of the wings. This distance was 2 semispans behind the quarter—chord
line of the 30—inch-gpan wings and 1 semispan behind the quarter—chord
line of the 60—inch—span wings. The effect of sweep at constant 1ift
on the gpanwise distribution of downwash at this assumed tall location
for wings of aspect ratio 3 may be found in figure 40(a). The spanwise
contours of downwash show the expected meximum downwash angle behind
the root of the sweptforward wing and behind the tip of the sweptback
wing. The unswept and 60° gweptback wings have large downwash angles
behind the tip, and a somewhat higher location of the wake center line
with respect to the chord plane than the 60° gweptforward wing. These
large downwash angles near the tip of the unswept and sweptback wings
are probably a result of the high relative tip loading encountered on
these wings.

Figure 41(a) gives the effect of sweep on the spanwise distribution
of downwash behind wings of the same basic panel unswept and swept forward
and back 60°. The basic panel concept gives an aspect—ratio variation of
from 6 for the unswept to 1.5 for the same panel swept 60° either forward
or back. This low value of agpect ratio is believed to be the cause of
the fact that there are high angles of downwash near the tip of the aswept—
forward wing as well as at the root where high downwash angles are
expected. The sweptback wing gives the anticipated high downwash angles
behind the tip, but the region of highest angles occurs nearer the tip
than for the sweptback wing of aspect ratio 3 shown in figure Lo(a). It
appears that both gweptforward and sweptback wings of low aspect ratio
have more pronounced tip loading than those of higher aspect ratio.

Wake.— The location, measured from the chord plane, of the wake
center line in the plane of symmetry behind sweptforward wings is found
to be high at medium angles of attack, and this vertlcal location
increases rapldly with angle of attack. (See figs. 18(a), 24(a), 33(a),
and 39(a).) On the other hand, the location of the wake behind swept—
back wings was in the chord plane or Just below the chord plane in the
plane of symmetry and showed only a glight upward shift in location with
angle of attack. (See figs. 15(a), 21l(a), 30(a), and 36(a).)

In the wake behind sweptforward wings values of q/qo are low in
the plane of symmetry but increase rapidly toward the tip. Sweptback
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winés, however, produce values of q/qo which are fairly high in the
wake at the plane of symmetry and decrease toward the tip.,

The comparison of the weke behind unswept and 60° swept wings at
constant 1ift and aspect ratio presented in figure 4O(b) shows the same
trends as discussed previously, that is, high location of low energy wake
behind center of sweptforward wings, and the same behind tips of wings
swept back 60°, Figure 41(b) does not present as clear a picture as
figure 40(b); however, the trend is the same. This low—energy region
behind the center section of sweptforward wings and behind the tip
section of sweptback wings is probably caused by the transverse flow
of air inboard for the sweptforward wing and outboard for the sweptback
wing.

Stability.— Some available data on sweptback wings (feference L)

indicate that radical changes.in %5 occur in certain regions behind
o

the wing. It was found from the data shown in the present paper that
sweptforward wings as well as sweptback wings produced radical changes
in %i. Figure 42 shows %i plotted agalngt the distance of an agsumed
horizontal—tail position from the wing chord plane extended. Two values
of tail length were used, measured from the quarter—chord point of the
mean gerodynamic chord, which are believed to bracket the tail positions
of modern swept—wing airplanes for which geometric data are now available.
Only unswept and 60° gweptforward and sweptback wings with aspect ratio
of 3 were conaildered. The data, presented at two angles of attack and
for two spanwise stations (in plane of gymmetry and 1/3 semigpan from
plane of symmetry), have been corrected for Jet—boundary effects as
presented in figure L and reference 5. The data indicate that the
lowest tail position tends to give the lowest, that is, most stable,

value of %5. A notable exception to the trend is evident for the

o} v
short tail length behind the unswept wing, particularly at the angle of
attack of 16°. For the short tail length behind the unswept wing the
’ highest tail position gave the lowest value of %5. In general %i

' o} o}

increases as sweep decreases. IExceptions to this trend are most numerous
for the longer tail length coupled with the high angle of attack. There
is also a slight tendency toward violation of this trend for the higher
tail positions. In general, the low tail position appears to be the most
stable for both unswept and 60° swept wings.

¢

Pictorial Representstion

Isometric representations of angles of downwash behind the 30—Inch—
span wings are given in figures 43 and Uk for the straight rectangular
wing and the 60° gweptback wing, respectively. Only the dowanwash sheets
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behind the right half of the wing are shown as the downwash pattern
behind the wing is assumed to be symmetrical. Also, the data presented
in these figures cover only about 0.3 of the semispan since the down—
wash angle becomes negative from there to beyond the tip. The data
presented were obtained with the wing at an angle of attack of about 8.1°
as that seemed to be a compromise between presenting too simple & picture
or too confusing a picture. Only downwash angles of 2,0°, 4.,0°, and 6.0°
- are shown. The heavy dotted lines show the shape of the upper surface of
the downwash sheets at each of the chordwise stations indicated. The
light dotted lines show the shape of the lower surface.

CONCLUSIONS

The data obtained from force tests and dynamlc—pressure wake surveys
for ten models having various angles of sweep In low—speed three—dimensional
alr flow indicate the following conclusions:

1. The wake—center—line location (measured from the chord plane)
behind sweptforward wings was found to be high whereas behind sweptback
wings it was found to be in the chord plane or Just below the chord plane.

2. The sweptforward and sweptback wings show their greatest wake
energy loss at the plane of gymmetry and at the tip, respectively.

3. A low tail position appears to be most stabilizing for all wings
investigated except for the short tail length behind the unswept wing at
an angle of attack of 16°. The high tail position was most stabilizing for
this condition. .

4, At short taill lengths and low angles of attack the rate of change
of downwash angle with angle of attack generally increases as sweep
decreases. At long tall lengths and high angles of attack the reverse
tends to be true.

Langley Aeronautical Laboratory
Natlonal Advisory Committee for Aeronautics
Langley Field, Va., June 3, 1948
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TABLE I.— GEOMETRY OF THE MODELS
[NACA 0015 airfoil section in plane perpendicular to
wing leading edge for all models:l
Distance
Span Sweep | Aspect Chord Area from c /4
(in.) (deg) ratio (lzdiﬁ():) (sq in.) of M.A.C. to
* L.E. at center 1line
60 0 6.0 10,00 600.0 2.50
60 30 5.2 11.55 692.8 11.55
60 -30 5.2 11.55 692.8 5.77
60 60 3.0 20.00 1200.0 20.96
60 —60 3.0 20.00 1200.0 20.96
30 0 3.0 10.00 300.0 2.50
52 30 4.5 11.55 600.0 10.39
52 —30 4.5 11.55 600.0 L.62
30 60 1.5 20.00 600.0 17.99
30 -60 1.5 20.00 600.0 7.99
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TABLE IT.— JET-BOUNDARY CORRECTTIONS
[All corrections are additive]
Span Sweep, A Agpect Aa, ACp égg
(in.‘) (deg$ “ratio @E '6]:5 L
60 0 6.0 0.420 0.0070 Negligible
60 30 5.2 .500 .0080
60 ~30 5.2 .500 .0080
60 60 3.0 .900 .0138
60 ~60 3.0 .900 .0138
30 0 ; 3.0 .200 .0035
52 30 k.5 .390 L0067
50 30 k.5 .390 L0067
30 €0 1.5 400 .0070
30 —60 1.5 .500 .0070 \

~NACA ~
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TABLE IIT.— INDEX OF FIGURES SHOWING FORCE TEST AND SURVEY DATA

Figure
Sweep
Span, b .
a.?gle, A (ini) Stations | Downwash Dynemic—
eg) Force data pressure—ratio
surveyed contours contours
i 60 10 11 12
0 = g 5
[ 30 j 25 26 27
(60 i 13 1k 15
30 9 , f 6 _
| 52 j 28 29 30
f 60 ) 16 17 18
-30 7 '
] 52 j 31 32 33
(60 ] . 19 20 21
60 .
1 o | 3k 35 36
[ 60 ] o2 23 ol
—60 > 9 :
| 3 OO R N T
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(a) Rake complete.

' Figure 2.~ Details of survey rake.
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(b) Slat removed showing arrangement of pressure tubes.

Figure 2.- Continued.




NACA TN No. 1703 : 21

e '
- B S ——————

7op view

‘ /-é‘fa//'c -Dressure openinNgs
/f !-'_ ——————————————————
T <<
‘ R
. 4(op,orox)
w ‘} == V] - Y6 O.0. fubing
/0° :_::__._::____: - " T
F ==
. '\\\ \_/’, ——————————————————
ol ey T cappron
% opernmngs |
S
N e e —_—
% 0.0 tubing
Side view

(¢) Delails of one pifch head of survey roke
showing location of the various pressure openings.

(Al dimensions are /n ckhes.)
figure 2.~ Concluded.




NACA TN No. 1703

22
60° sweptback 60" spam mode/ showsn

Junnel-fest-seclion cernter /ins \

Hind direction
7 Moatz/ center /1
bale am_er /ﬂ%}
Y N
] T _ _
e T -
\ 30°
” L 60”
35 '
- Fail” J X
Jurne! wal/ ~. .
Plan  view
Jerne! ce/ﬁhy/
t7xed/- rail pivot aris . 1! pasition or" =0 °
— T —::j:__::f::__é::: "/
Se oA
e s setpavatle/
7o rmoae/ Hord
plone

a T ==

T Sygport strof
and 1iring

T —— o
Ffch feod 3 l’ii’

Ae/d 117 chord plane

Jurnne/ floor \ :
|

view
24

~
\ -
Moo/ chord /.o/aﬂt\/'\

Mind abrection

Elevation

Yigure 3.~ Views of Langley 7-by 10~ f90r-tumne! Fest section Showing methods as

ror sypporling smode! survey rafe.



23

o
(@)
=
—
o
=
<
=
=

L 0=00 A% G 20U249j24 Wol) pPINTus0d  SD
bum ayy jo oumyd paoyo Yy puv Aipuwwfs jo asudid ay
O UOLPISASNY Y] BUYD  SU0I[084400  A1DpUNOG -[3) —F  S4NblH

wtus\.n.\&\mh ‘piod  pioya- NN‘ wody  JouvISIp  JoUIpnbLo7
8 v¥ 0% 9¢ & 8§ ¥ 02 91 7T & ¢ O

w 0
R | >
vods of ‘deams 0 - e
N .
_ ¥
uods g “yoogdams 09— — 1
uods e o4 ”\Q\Q ¢ S \“\\\\ A g0 n
08 PAOMACLa oM, D9~ 1 s 1T 7 S
A =T 7] e =5 T~
oll\1|||||||\1\|4|nw||..r|\1\ nlu‘\\u\\\ - \g‘ % mo
uods 7¢ “4o0qdams | OF —re ! / .
uods Nh DIOMIOLAMS 08—+ P o7 &
Lods 09 ‘deams 0T \“ ) Q. W
upds QQ ‘s o0g[doms Qm,\\ - . )d 27 ﬁ
uods, % “DIOMAGY fdoms _Of T A W
Qm&, 09 “pAOMAGY YoM 09 —— |4 1 57 ,
QGQ\n\\ 09 “4o0g doMS QQQ\\lII_,.vnW -]
_ | 91




2l

NACA TN No. 1703

Tg !
g ii\ O Fr=o=aPorS oo ft;é%%
TS 7 T
e =il
S <& =1
Q 28
K\
AN
. 24
AN
aDt.20
\{9 '
ﬁ/‘ \EJ 16
: — 12
Ees
Jod
} PEg 08
ot AT
Lo | oy
ot 04
h—1 |
> 20 —P 0
3 A b AF/J
lin.) A
g 6103 30 7
- né6 60 - r(/
S vl
kS ;«f
o ! %8
N %4
< O _C{/}’ SNACA |
4 L HEN
-2 O 2 4 6 8 [0

Lift coefficient, Cp

Figure §.—Aerodynamic — characlerislics — of

slraight — reclangular wings.

coefficient, Cp

Drag



NACA TN No. 1703

w
m§ ]
g 0 o=t
E.\"
'S
Dot
S %
a9 - 24
G<\\\ 20 UQ
I 1s X
Mo a)
7 S
}_/ 12 §
. ¥)
5 08
7 3
i 04 Q
— :
7 0
A (in)
©0 45 52
,§’- 20 n&2 60 8
3 16 o
-~ lofa
e -
s 12 4‘4/
N| A
& 8 . o
° va
<C

0 O 2 4 6 8 10 12
~ Lift coefficient,C,
Figure  6€.— Aerodynamic  characleristics of
30° sweplback wings.




26

\‘E N
Q
A
S
Y% o
.9
NN
< ® 7/
X g
Q 3
32
28
>
N 20
3
S 6
S
N
“6 2
v
~
> 8
<
4
Figure
30°

g}ﬁﬁFﬁﬁ_ggﬁ ey [
7
ff.
[']
]
g8
ia
b4
'@é
=P
A //Q.) '@
045 K52 .b
052 60 I
VT
16;/
1
'“./{
}/
) ~RAA,
17 (111

A

o 2 4 6 88 /0 /2

LIft coefficient C,
7 .- Aerodynamic  characterislics
sweplforword wings.

NACA TN No. 1703

.28

24

L0

16

12

.08

04

of

LDrag coeffrcrent,Cp



. NACA TN No. 1703

- 2
LNy
. S fm
*.\ .
é\é 0 P —of D:?cho@ 28
\&: - -
S il n
20 =
/i R
i/ 168
P/ $
’j 29
s .oag
e/ o
e
7 e
]
. 32 7 0
| S A 5
S 40 fin) AL
< ° 15 37 _
g . 4 030 60 [
S v
8 20
B 17
% 16 g
4!
S I I I I
3o (A
4 ié ‘
0 4 [T

. ! <2 0 2 4 6 88 10 12
Lift coefficient, C,
Figure 8.— Aerodynamic characteristics of
. | 60" sweptback wings.

2T




28

NACA TN No. 1703

< g
g\’“ 1
A
&S (0 o
= 8 S0P
L3 P P
= T 7
' o4
/]
S p 20
4l 9
/ >
. 16 %
3
AV 08
S A N
-4 0 Q
m'cycg T 1 F
- 0
28 — A b JV F
| fin.) : 4
2 | oss 30 LS
@ | (add 60 —J :
.20 o
g L
S {17
Q V
RS ;{/j
s 2O
< A
4 ‘Z;f NACA
0

0 2 4 6 8 10 [2
Lift coefficient, ¢
Figure 9 - Aeradynomic  characteristics of 60°
Sweptforward wings.



29
NACA TN No. 1703

bH=60 *%_’ bé_,. %*%*
%
) g *# |
4 S
-y ) '
%
%l f&———?—-‘a%?——T—é-
I L |
61 & i3 - &—¢—

o Survey stalions

Figure 10.- Survéy stations  behind straight
y ‘ ' ' -6.
rectangular wing of 60-/nch span. A




30 NACA TN No. 1703

&
3 .
2 46=10 ——
@ a=001; 1 g ——
-/
4
3 Wi
Z 0.0'// 0’ =
(bl a=4.11, 1 1
C,=0248. ]C> //j‘ﬁ?o_ﬁ—:—
I
% 4 < ]
E g T
(c) =820, % / 40— - -y
E E— _| | [ 20
Q 0\502 \g —‘/C_———/ // 10.9/‘(:__
S
O
«g 3 y =303 t ‘\2'0\ ~
.8 L ~50= —%0 >
Wa-1231 § =P e a— —
G745 & i e
S p
2 3 ;w 4.0": -2 ~
i L SRS~ ™
(e) a=15.37 d © B) ) 2.0
"7 0,880, S i o o =
_] —
) ao

0 2 4 6 8 10 & 1B 6 8 20 22 24
Longitudinal dlstance 7rom %-chord point, semispans
(@ Fane of  symmelry.

Figure 17].— Downwash — conlours — behind  Shaighl  reclangular — wing
of 60-inch  span. A=6. |



NACA TN No. 1703 : 31

4 \’
(@) oc=001; J —
C,=-0020 2 61\9 E’ e —]
] ] 7/ ———— 70
F=—Z —
-/ —
0 .4 I
(b) occ=4.11, 3 —
CL=0248. 2 1
- é: _”?OQB L0 T30 |
8\ 7 —20__ —20
R
N
8 4 20" o—1
(c) 062820, < J N
R e e e
® _], = 130 — R0
S - \
S 60
: 4 . T P I w—
(d) oc=12.31; g J ‘\5\0 ‘ =
- NS - -
C =0745 N f ‘\\40\ . | —
S ) o
g 4 \ 20~ —
wssr 3 SN
. By} 6. 2, M1 : P
¢ =0.880. = 5 Nb); = /)
s B % e ) —1 e
-1 ] /( ./‘0
\,
[ |

0 2 4 6 8 W0 12 14 16 18 20 22 24
Longitudinal ~ distance from Ya-chord ~ point, semispans

®) 2 spanwise  stafion.
Figure  11.— Conlinued.




32 . NACA TN No. 1703

4
(@) =001, 3
C, =-0020. 2 —:/z/eld
A ——=0 —— ]
-— =10~
—] 5 7\ ™
“ =20
. 4
) cc=4.11, 3 — E—
C,=0248. < 2 S0 == —— -
S 4 b—| 2=
T e e e e e
8 - -
v 4 20—
o < ~
(¢) 0¢=8.20; 3 J —
= Q. ~N 30 — I
C,=0502 5 N
E d“\ ——xf.Q:—:L) T
\§ _1 ‘*:f ; —] e 0
Dotz L 3 Sk ——
oc=12.31, S -y ., ——
- ~ 4 o | -
CL=0745 3 f o 60- ljo — | — | —
< s 0= —
;§ 1C> :_/{///4!,0 ///30"/,_—/20° =]
g 4 e
o8 ] )
eoe=15.37" T 3 30—
C 0880, X 2 ot ——— /50‘/,,// —
’é\ o 140 | 0 201
_j | /? —1 1] 1 —O0—
' \ao°
I |

0 2 4 6 8 10 12 14 6 186 20 2 A
Longiludinal - distance  from  Ya-chord - point,  semispans

() g spanwise  slafion.

Figure — 11.- Conlinued.



NACA TN No. 1703 : 33

4
(@) o =001, 3 =
C,=-0020 K '5\)
Az
-— o —
-/
4 =05
(b)oc=4.11° * 3 - =24 T
=), . =10 +———-20" 1 L P
. - = 6.0 = -3 SES—
53 = =20F——
§> -1 40
° Q' 4 . " T e
Cloc=6.207 & 50y =
(’L=0‘50'2' QU 2 ,;/§Z:’_0/’4:_’Q_0_;,::_‘§Qj £
Wemw o ——— ==
S Ot o -
S o 1
-84 N O G O S e
doc=12.5/, 3 /‘.0—‘6404 L —80~ 60" T —
o d L o —=F "2 —
C,=0745 2 40 20 =
L0745, ; > = —r— T %025
< ] // )
3 4 ol o =20 = =
=15 ° L 205, P B0 —=160"_—rs0=F"
CL =0880. 9 2 //Z/éiﬁ 4/40////
1 = 220! —— L 02—
R e ==
Sy s 0

O 2 4 6 8 10 12 18 16 18 20 22 24
Longiludinal ~ distance From 4 -chord point, - semispans

@) ?b spanwise  salion.
Figure 77 .- Confinued.




3Y4 NACA TN No. 1703

A c —
@ ce=001; 3 -0
C / == 0020 2
|~
] S| — P
.- 0
-] " — 1
4 SO —
Boc=41/ 3 p—
C, =0248 L2 I -
. s ] —
é\ T ]
g I
° ¥ 4 o] D —
(€) oc=8.20, § 3 /0 — ] —
CL =0502 Q. 2 : —— -3.0;// I
o 1 B = —
deoc=12.31, & 3 2201 35 50° 60—
C,=0745 2 o i —r—
LY . Y j 40 L _— _4:0,/‘ : —
s T — /./’.30 o T
e
~ 4, - o
° S ¢ . -
weissr & ST L
- ' A T s S =
" 1 — —] ——
11 —
| |

o 2 4 6 8 10 12 K 16 18 20 2 24
Longitudinal dislance - from  Yg-chord  point, semispans

@) ]7?[) spanwise  slalion.

Figure — 71.—-Concluaed.



L 4

NACA TN No. 1703 35

o 4 .Z- \100 .
(a) cc=0.01, 352207 74
C,=-0020. g 15/ 1 _
‘ 95
'j / L1 ap—
-l— =30= 90 =
) 5= ~ 95—
2 700”7
4 N0 7 —
b oc=4.11; 3 ] 90 1
CL:0248 2 gof——_
Q .j 7 § /’/”_’_: -
g\ 7\ SissBERES s i — oo
§ ;
4 9590
C) 06:8.20;0 & 3 105" RN 7 ——’—:
( cr0502. S 1 N (C e e
< 7 < maJ = e —+—
T e et ] 5 zoi_
é ‘j ] ] | 100
QO
d) cc=12.31" S ? /aj/';gj‘/j e R s
G-0745 = 7 wo-d A —Zar T Leotat—
EE A ‘o T
O = —
9 -
S
© oc=1537 3 é A%t |2 oy
C :0880/ § 2 A 00 // 6904 801 L — “
el T | —
-/ = G
i 100

0 2 4 6 8 10 12 14 16 18 20 22 24
Longiludinal - distance  from  Ya-chord  point, Semispans
@) Flane  of symmelry.

Figure 12 .= Dynamic — pressure — ralio  contours — behind Straight
reclangular — wing of 60 - inch span.  A=6.



36 NACA TN No. 1703

4
(@ oc=0.01, 3 -79:!&0) /) )
C, =-0020. 2
L ? 70 4 m} i L
PR i
gl 105
4 =
. . ——t0
(Bloc=4.11, 3 s E100
C,-0245 254 —
§\ l 70\\<%
— ™ - — A Z
§ ? == O 00 |95 i
33) .
. -~ 4 S m— e—
C,=0.502. S i Y o=
S ——r5—p o9 0%
e ===
L 4 T '
Q
. o g 4 ] 00— | —
(d)?c_— é27 37, B «g P I e S e
=02 : |l s——F—90" _90—Fg5 — 1
g ] 200 100_—g5=—
S S — ] T (== .
Q- 100
< .
3 4 7 7 = —
c15357° S [ || et ol
oy § At e
L~ oo 1 0|00 o5y
3: A ——l00—F———— 11— —205
L L

0 2 4 6 8 10 12 1K 16 18 2 2 24
Longiludinal ~ distance  from  Ya-chord  point, ~ semispans

(b) éz spanwise  sialion.
Figure  12.- Conlinued.



NACA TN No. 1703 . 37

(q) co=0.01;
C,=-0.020.

() oc-4.11 N

() 0<=8.20;
C,=0.502.

@) cc=12.51°

€) oc=1537°
C, =0880.

- Figure

4
3 a

> 7, =110 /

) 100

V4 90— 100~ —

-—— ———95. : '

— ] §~100 \ .95 T R S—

/ '

4 —

3

L
S - 7 e - 100 ——f———t——
S BT 2=
T F—r—— oot .
S Zoo
Q& 3 =105 ——
- ‘ —

] - : 100—— S

. | :\\-*j —__/7 ——
S o

. _______‘._——-—-—"

2 — 00 —=— ,
S ! e T
3 =
S -/
§ § \\ _,/7 o
S = /wij 100 —r |

. p—— o 35

1 =] —_—-/;:/_,,/w___

= - —2 1 .

1

0 2 4 6 8 10 12 14 16 18 20 2 24

Longitudinal - distance  From  Y4-chord ,00/'/77,' semispans
) 3@ spanwise  slafion.
12 .- Conlinued.



38 NACA TN No. 1703

. 4
@ cc=001, 3 /),) 7
- Z=10
C, =-0.020. f A e 10/0
e e So——95
-/ 100 5
105
(b) o411 g | _
oe=4.11, 3 — ——
C,=0248 2 B = = —
S\ T A —— 1 ——95
S -
g -/
i 4
o * ~ ]
) oc=8.20, g 3 S N )
C,=0502. S 72 B — | L —
= —=
§ 21
o oesl23,  § 3 e i R B e e T
CL =0745. L :/ (_____\.95\ e —
[\%) """ —
§ 1<> /"‘\\'QZ:JOO——‘*’,”D |
VAR
~ 4 [—
o SEEK 100 .95 105~ ———F— |
) oc=15.37 N o= /05 /ﬁ —
] 170/ i =95 -
?\ = 95 100, 1052+

0z 4 6 8 10 12 1 16 18 20 22 24
Longitudinal -~ dislance  from Ya-chord  point, semispans

(d) ? spanwise  Slafion.
Figure 2. —Conlinued.



L ¥

NACA TN No. 1703 39

4
(b) cc=4.11; 3
C,=0.248. 2 . ]
S .,
R e
g -
; 4
] N . \10 ] //
©) =820, ¥ 3 05—
- S 1 L/03]
¢, =0.502. 3. 5 N = 03
v == s =7 7=l
S 00 »
% .
. § 4 T —
O occ12.35; & 3 100 e
C,=0745. 2 = BRE7) A s ]
‘ % 05— 100 -
§ C | o3+ — -y —T* 03—
% _] '.\95h_—
(e) 0¢c=15.57 S —=A00 05— =y —
- ] el =~
€ 0680 = 2 S et P ks — 17007
A =
-/ ] B— Do——

0 2 4 6 8 10 12 14 16 18 20 22 &

Longiludinal - distance  from  Ya-chord ~ point, ~ semispans:

(@) /—72@ spanwise  stalion.

Figure 1 2. ~Concluded.




40 . NACA TN No. 1703

/ - %~ % ~ 47

o Survey stations \q

Figure 13.~ Survey slalions behind 30°
sweptback wing of 60-mch span. A=8.2.



NACA TN No. 1703 , L1

4
p 1
(a) a-001; A ‘%\B —— s
G, 0028, = :47\0&:/‘* >
_j ] e/
) 20
4
3 = <
20 ) 705 —
) a=4.12 B == A s e —
C;=0259. == ——10
i :
4 <
s ~:5° g _ 20—
N I s N~ N
© a-825 8 13 b )
oSz § e
g\ .
s 4
3 N
§ .2 \t@\ ~~
@ a-1235 5 0551 SN
G=0737. 3 ?59—2«5/"?4-0 0 — S
S :
ISt
RN 4 ———]
% 3 [ XX0) >
) .2 120—\\10040:\\ D) ///
(e &‘]645, z 40— =P . | ) 2~
C70935. < e — =
] |

0 2 4 6 8 10 2 14 16 18 20 22 24
Longitvainal - dlistance from %4 -chord point, semispans
@ PFlane of  symmelry.
Figure {4~ Downwash  conlours — behind — 30°  sweplback — wing — of
60-inch  span. A=5.2. |




42 NACA TN No. 1703

4 —0 |
J \00\
T 1 \
. 2 —5:2.0"—“—\—:, TR ——— — —
(@) a- 001, S g — = — ———
(= 0.028. ?’/ S
4 50"
3 = 5
» \_/72.()
.2 \3.0';*'—1 2 o
(b) @412, 1 R e S
& A
&
5 A4 — 1t
§ 3 : N 2.0 —
., S 2 <740 30—
(a-825 § 14 ﬁjé\OD —
Cfasz © N — = P 20—
g 7l
&£
A
8 3 S —=
5 2 N F0— —
(d) a=12.35, > 1 20005 ) =T |
C,=0737. .§ e e — ' T Zo—
o A
R .
A — . —
3 [ =F60"] — 70
(e) a=16.45 ] D VD s o
e) a:1643 , 1205 PA—A—t—=F—F e -
(,20.935. e ] #0——10 —
1

] ]
O ¢z 4 6 8 10 12 K 16 18 20 22 4
Longitudinal distarce ~ from  %-~chord point, semispans

(h) 62 spanwise - slalion.
~ Figure 14 .~ Conlinued.



.

NACA TN No. 1703 43

4 yS
S
00/ “ ) g —
@ a-001, ¥, - 1
G,-0028. = ——
-l t—=20="
4 ] F S
2 7]
(b) a-412; J \‘
(0259, < 207N — |
| -1 1.0'} 0
<
g ? A T
IS . 5.0°
25 % 2 SK/ Jﬁ.o"/ <
) a-823, & | - P ——
C-0517 S. N a0~ % —
- -] : — ] e —20=
% .
S 4 .
- 20— ——
S 3 = 70° ]
. : ~ o — o] |
(-0737 % 5 e I a = =
B .
§ -:3 t‘ \39——_/0/ /ﬂ f/ /
3 ] ROTHTa0 Tash A
(¢) a-16.45; TNt & A =
CL:0‘935 ?—‘/ :—-———VFO \4 : 1| 07
| ]

0O 2 4 6 8 [0 2 14 16 18 20 22 24
Longitudinal distance  fram Y4 -chord point, semfoans

) § 5panw/58 Stalion.

Figure  14.— Conlinued.



I NACA TN No. 1703

% ==
..Z' ‘ \\ =
() a- 001 1 —+ <~ ——
CL= 0028 ?:,_—:\ _‘_/J —¢- 0, —
.4 ‘ 0‘/
. g 0T | e
b) a-412, | T e —
C=0259/ ]C_\\ /.7.'0 K 40" Z80= zgg ‘ I
L=el: 7 I ok S i 01
‘ A — — e —
g 3 ‘/_’00/_ . | jéﬁ//
5 - B ~ /ﬂqﬁ@/éﬁz‘ig
9 . ] ST Se— —
(c) a=823; § 1 ==a0 gg: = 70"
Q=Q5]7 @ — ‘ //-3.0\( < e
s B0
L e 2
(@) a=12.33;, & ./
6\130732 -l
8
g -
] 4
s J
£ 2
(e) a-1645" = ./
C,=0935. -l
wi
| 1

0O 2 4 6 8 10 12 K 16 18 20 22 24
Longituanal - distance from Y4-chord point, semispans

(@) ZQ Spanwise  slalion.

Figure  14.— Conlinued.



NACA TN No. 1703 | 45

4
J
N 2 1¢-0.51 0=
(@) a=001, 1 //)
C;=0028. Wl
-1
4
3 ———1e p—
v ) 2 1 —20;’//4/
/b) a=4’/51 ] " : 0L
(20259, = =20 ——===—
-1
o
3 s
% % % —70°//
S : 4 e Lt
8 2 = 20
R — - —
(c) a= 825 & =70 : ——
C-057 B T =40} ] =
e T
S 4 | .
g < =0 / T
S g A_/ﬂ/ﬁo \ 60| L —
° 8 * //12’0 r f_,__._———/—//
(d) oc_——./2.53,. S i - c__///ﬁﬁ;::go’— — 1 -
C[_:dZiZ % f_/ ] /; = 30— (:O/
S '4 ‘ . ‘
o e vy \ ]
. o . / .
(e) a-1643 1 7 40" _;0': —
G =0935. = a==tF - <0
-1 -J.ag_
] |

o zZ 4 6 8 10 I 14 16 18 20 22 24

Longitvdinal distance from  -chord point, semispans

©) ]—72@ spanwise  slalion.

Figure 14 .- Concluded.



46 NACA TN No. 1703

4
J
(0) =001 218982
2) a=001, 1 B0 |
G =0028. C%—i—»—r 95, = —
</ . —
4 —
3 205 —
.Z L Q0. - 10 | ] —
(b) a=4.12; g -
6=0259. =P | _=xs0 95.
7l —
s 4
3 3 ) —~ 1 | d
§ 2 15| '
(c) =825 > .1 A2 = [
0517 § = S ———
3 -1
s 4 ) 1 P
§ 2 /41.’625 100 4//i, —"/,4
da-1255" & 1 _\80\;2———’:,// e —
| .
iS
§ .2 }‘1011.45 lmz 7 '//
o * L - X - [
(e) a=1643 ] ;/J;{Af//ﬁfy/ —
G,=03939. §> =T S
| |

0 2 4 6 8 [0 12 14 16 16 20 22 i#4
Longitudinal distance from $4-chard point, semispans

@ Flane of  symmelry.
Figure  15.~Dynamic — pressure - rafio  conlours — behind — 30°  sweplback

wing of 60~ inch span. A= 9.2.



NACA TN No. 1703 L7

A ) A e S ———
3 L
° | — 1 | —gst—F— 1 |
(a)a.=Q01, 1 | - = j"oga;_;ﬁszifjm S
C=0.028. ? ﬂ//é/ — N —
A B e =
. L ;—/—-——'r— "
(b) o=4.12; 1 == :’2_0:::%:/47”;-/9
C,=0.250. §>g/ o S — T
s 4 }
S /ﬁ\
é\ ; 105
o OB ' —
(c) =625 > 1 =299 e ——— S
(0517 8 e,
| g\ -1 “T——00 —
8 4
S 00— |
g 3
S 100" B e
© ' /
(0) @=1233,y .1 - s — T
=077 § §“_/\ =m0 [ s—
9 -
\G .
3 4 ——
"’§ 3 135 L ,00\ —— ; ]057/
-8 I e, 95 5 c.l -
) o z - Yok L 2 ]01;% <100
(e) o -=16. 4‘5, 1 :_80;—§///__—~f 110 - S
¢ =0935. C]___/ —E &00> | 205——1

i 1
0O 2 4 6 8 10 12 14 16 18 20 22 24
Longitudinal distance from %-chord point, semispans

(H) § spanwise  slafion.

Figure 15 .—Conlinued.




L8

(o) a- 001,
C,-0028

(ba-412;
(,-0259

Jem/'span

(c)a =823
CL:&j]7

~

iy

\

nce from chord plan

(d) o=12.55

Vertical dista

(e) a-16.45;
C,-0935.

Figure

NACA TN No. 1703

4 =3 .100
5 9
.2 "\
70 =100

= e L — —

= ] 100
-/
4
3
L
1 =] L00

e = L Ls_ 95 gt
- . 0;

<= e ——
4
] I i
b e o e ——————

- Ssm——— lo
-1
4 w—
g /‘"_100“‘\_. __L—/—‘/;
' 1 ] 95— T oo — = S
e R e e B e e e e R
py o I —
g} 5 i ——
. v
2 L est—go——#0 I | —
.] 5//,7_0,. /.OO ,9()’/,,'9\—5‘_.00_—
.
-/ | = - — 95

L I

0 Z

10 12

14 16 18 20 22 24

Longitudinal dlistance from Y4-chord point, semigoans

()
15.— Conlinued.

4 6 B8
é) 5/30/)14//5@

skation.



3

.

NACA TN No. 1703

L9

4
3
2 g.
° : 7'0.80 ™~
(@) =001, A > \ij ==/05=—=3 I ——
B — e ey e,
C,=0028. — 095 o =95
-/ - '
4 PRI B ——
J 100 —] | -
2 R —
(b) a=4.12; A — '901 =00~ PN R E——
G 0259, §,: E—— e 27
S B
3
EY 3 ——o+—F——f 1
o 7 I I e B e S
o 8 L N R — 1
(c)a-825 % T et T
G=0517 s F—= — =100 ——
S -1 ——95%
S
IS I
& 4r 100 T —1 =907 | —T e —
3 -95. e a—
3 2 e L
0 & : e 957700190 T
@ a-12.55'S 1 -70\%% e ) — .
Q:@Zﬁ’Z = —= {_795 —=100== ——<105
-~ 20 -
3
§ 4 ,10&95// = 90 e — 295
3 SO L
2 . jo N K .70 ”_\
. o ' 40— = /—"90 i
(8/ CX:/545 ] A\ 951 N
] ! I e e B e )
=0935. §/ %5 2SS Y —
S NACA

0 2 4 6 B8 10 12 4 16 18 20 22 2

Longitudlnal clstance from $4-chord jpoint semipans

(d) § spanwise  slafion.
Figure 15 .~Conlinued.



50 NACA TN No. 1703

4 T .
3 ! :
2 ' r
(o) =001 1 D Conslanl _value, A =100 |
C,=0028 - |
_1 e e e — Y e e e e )
4
3
° '2 HOO a——
(b) a=4.12, b
C,=0259. - 95—
e
&y
Q\ > oo4+—1__ ==
c)a=8235 § 1 ——
G057 S e
s
Q
§ 4 =
< g 700 — — ¥
o 3 ~N —
(@) a= 235" § n 160
Q0737 2 E_,/‘ — 1;9:_5‘%5_‘_ -0 =05 N
S 3 T~ o= =%
2 S
(e) a=16.43; 1 H —
C,-0935. T 105 1
od

0 2 4 6 8 10 12 K 6 18 20 2 4
Longitvdinal distance Trom % -chard point, semispans

() /12@ soanwise  slalion.

Figure 15 .~ Concluded.



-

~ NACA TN No. 1703

AN

%% /T/

-

\*

4
p

“NACA_—

o Survey slhlions

figure 16.-Survey  slations behind 30°
sweplforword  wing of 60-inch spon .

51

A=52.




52 NACA TN No. 1703

4 —— =/0"
(@) oc=0; 3
=0.0. ) —
€200 5 19> €~£0
Ic;j < ==
° | < 4 "] Mo
B o414, g 3 = 40" 4
CL=0‘2'31 g 2 200 ———1 0
i IC:: _P——@w 2o —40 =~
~_f 40— 15.0° +
VL -,
§ :
Q 4 — . S A2k -
€) 0¢=8L6, 3 \\ S G 2.0
C, = 0468 NS \E Z0° = —
§ ] \\6:7::) 50:/’ “ /-)
jC: = —":/__,___So"
-
= 4 N ] —
) 0c=12.39° 3 20 = ——
G=0683. 3§ LI jpo o =70
§ i e
g = ——— 20
-1 2 30
< 4 107 \)’ = _/‘2-000-/ e
©) oc=16.48 & .3 03% Ph 40010
gﬂ 0{2 z{i 35 L0 22 3/0 ///“ P
¢ 1 — — —
) | / /_ . N © v
T S ——— e T e
4 00"  ~80" |
(f) 0c=20.57 3 Yol fﬁy////
C,=0995. 2 L)
é — /—10 / M 20—t
-1 -
0 2 4 6 8 0 2 4 16 8 20 22 24

Longiludinal ~ disance  from — Ya-chord  poinl,  semispans

@ Plone of symmetry. ~NACA

Frgure 17-Downwash  contours  behind 30" sweptforward  ming
of 60-/nch spon. A=52.



. NACA TN No. 1703 - | 53
© () w0 5 (-
(a 066:0'0 .2 > {
L ' %/ \
i %73
—IC_/ o -0 -
-4 //< o
(5) oc=4.14; § 3 £0
- RS
C,=0231. S ? N — 7071 —
i > TR
30— g S —
g -1
o X 30— z0°
(c) oc=8.26, 3 i
C,=0.469. 2 ,
- g A 20 — ——
S§H=L =pb | _L—t—"T30
e 7 L
g
» ' RS é —
() ?:é@gf > :500 -5.0 &1 0T 21—
LoHEES e —gooy | Ss0r—Tzot—T—
! —
Lg _1 "] i / //
.31 il
(€) oo=16.45 5 3 GO 7
= g v /’12.0.
C/_ 054/ ? jlgg T80 o ‘ 0,4/, /
— ED i///ﬁa 4& ‘,/ [
=11t —39 "5 o
-1 N B — 1 T
4 > ;
o ,0/ 7 0 2, 0 0. / /
(1) 00=20.97° 3 | gugr=i500l Pl il 892 60 50—
C 099 2\ —bar=—1602 £0°
L 1 | 280" Z /Z’/fta/—/__, o=
. \‘ . //// ) ° |
) ]C_,/ ——— —r—— 20%—==

0 2 .4 6 8 10 [2 14 6 16 20 22 24
Longitidinal ~ disance  fiom  Ya~chord  point,  semispans,

<
6) 6~b Spanwise  Station.

Figure 17 - Continued.




5l NACA TN No. 1703

4
(0) cc=0; 3
¢,=00. f = | euor
== jx-z'ﬁ: 70
-1 3.0 -
(b) cc=4.44] g 3 L0 —
CL=Q23] é\ f /W 200/__0’ -
I — 1 ¢
'\"] s
(0) 0o=8.26; 3 Lo
C,=0469. 2 NP it
% IC—\ I s ey 7 2 0.30
i I — 7 T [ S0
S 39
(d) oc=12.39° = 3 '
¢, =0683. 2 =1 20—
N 50 —
E C_\ :9%%————— —’_’EO"/ I
S ms e sn—s
(o) o164 & 5 == —
¢) oc=16.48. =T . : “
C,-084 S S =L s0—5 &> ~
r —ldo” T80 1— 30" L
_'1 = \/2'0- S ——— — s ——U»~0 N W s
) J
(1) cc=2057" 3 RES o g
C, <0998, R o~ R0 —= 60— </ -
IS gm0 N Nowzen, |/, K
1 ) e e W s
-— :/ﬁ;//%—;@ = 70—
-/ 1 ] -] ] —+—9
0 2 4 6 8 10 12 14 16 18 20 22 24

Longifudinal  distance  from  lg-chord  point,  semispans

(c) 4 spanwise station. '

Figure 1 7.~ Continued.



NACA TN No. 1703 55

4
(@) oc=0; 3
CL :00 Z
) 20" 17
R s —=
g, </0°— 110"
4 -
(0) cc=4.14; § .3 = 0"
y 7 -~ ;/0 ° — I
G023 &2 1 I e e
S |/ = 50" > .,
PR e ———
o g0 —69"
S
L]
S 4
e ] a/_A./{/’/’
@) 0c=6.26" 3 iy e e
C,=0469 2 — — G0 =0l
s =——=———=——==
~= ] L Jn Es——
D R M s s P e B e
- 5.0
% /6.0
° Kt QA/%/’VO 100 //
() 06:12.5(9/ 3 0,10V"—2ﬁ’%£//‘/ﬁ;’:%
¢, =00683. 8 f e
S A —_— 3 o
S === T =Zo°
g 00 lazo]
4 b7 20
° E - . L | o ==
(€) cc=16.45 L 3 = = e
D ~8 2540 =— °/T.4/0/ —
0841 R 2 ——sr—t10]
g il e > o —
Ireesm e~
iy | S—f —feo| Ho e RO |
SNACA
L

0O &2 4 6 8 10 2 14 16 18 20 22 24
Longiludinal  distance ~ from — Y4-chord  point,  semispans

@) ZA’ spanwise stafion.
Figure 17-Continued.




56 NACA TN No. 1703

4 1
(0) o¢c=0; 3 H =
7 . £ ,:1_0 —
€,=00. 2 == ——0" —
e
-/
4 -
() cc=4./4] § 3 110 —
C,=0231 3.2 — Py ——
S e e a ( } —
_/C"/ J— -2.0
< ;
S 4 0 | o —
() 0c=8.26" 3 0 R R e
C,=0469. 2 St —=—1—
T e —1
S ;C"_; 20T E——— N LR
g '4 /5:_0_,_
s Y Y g B e == i
L 3 &)) . Ji - / / //
‘ § C_\ ] — | L -3.0° 2.0""]
S ; — | T30 —t | —1
S 4 o5 705 ) 1P .
(¢) oc=1645 < 3 :7%073;7)% /'501550"
C =081 = 2 504005 o
/ — @; — 2.%0‘ éﬁé___
C——/ 5.0 — ,’30° 207
-1 =6.0 )
-4.0° ]
4 Oa o /9/ /_jgo \
[/') oC =20,JZO .3 :2—_0-!%%5”5/0»/‘;/,&0‘//‘4.?’ _2.0.‘7?
CL =0‘998 '2 - //:/6'] //%/;3-_9_’--2.0_%‘ o
1 =] éé = e 40
e L O
; e — =30 20T
"0 2 4 6 8 10 12 14 16 18 20 22 24

Longitudinal  distance  from  Y4-chord  poinl, semispans
©@# spanwise station.

Figure 17~ Concluded.




NACA TN No. 1703 - | 5T

4
. 0 ]
(@) cc=0; 3 | \’50\__9.:100/
_ ’ | qo ‘/——/___________-
¢, =0.0. 2 60 95
L : / 70 ) g A o1
| .50 —] ="90
=== o5 —%0
-/
-4 0 ;—:‘f/:—-’""_' L
(0) cc=4.04° § 3 A0 g5 =10 g, ———F——
¢ <023 €2 —] 77
Lroek e 17 S ~ —
. — 30
K o — %%:/’—-— W =93 =
o - =0
3
. Q. 4 ] 7
(¢) 06826, .3 /ﬂ/.%o 9 —
< A e i e — L Val
IC/ 1 A __+—Zo0 (L5 T
§ 4 0”1 Pt | ] —
_ ° oY 1 : —
T s R A
S C %; 1 | 400
‘g -1 | - A0 __ 1 T L00 ——_.
) .80
- 4 _]Og\y /] ;.7% / -—
o 8 .90 % L2 ) / —
- ) ——"30 40 ///_;/
C,=084] = .2 = : 2.
R
: —
-— =1
- 60 %95
80 / j4500
‘ Y .4 :70\%% O. 7_’0 0 70/ A
(r) cc=20.07 .3 ) 3b40”£/50ﬁ‘(0' w6
C =099 .2 202 R e =
L - . ’] /O G / ,.95 /. A 1'00
. e
_]C"'Tzo\f‘”” - 400 L g5~

o
BN
EN

6 8 10 12 14 16 18 20 22 24
Longiludinal  distance ~ from  14-chord  poinl,  semispans

@ Plane of symmeftry.
Figure 16.- Dynarmic-pressure-ratio contours behind 30° sweptforward
wing of 60-inch  span. A=5.2.



58 NACA TN No. 1703

4 ™
(0) ce=0; 3 ) %Jolo
¢, =0.0. Vi 1
—t fomre ¥ /[00 |
! el fqm—
/Cj = SO L5
° ! L z00 — T |
(0) oc4.4, = J /*—/- | P
C,=023 & 2
S =& 90 ,
3 C'\ A m Ry P
= 7
-1 70 —
Qg 4 T 100 — T L
(c) 0c=826 <X 3 105 100 — 5
C,=0469 2 ] S
S = 1 | 00— [ 00
S _ICM = e ey - =
o § 1 [ [ o0 I
& C;C= 01?8?9 2 2o % 90/'00' B e
AR e B e R X Ly, e
S == E”://( /.05”;}7_5:4
o] """ | 1 L .,
Y a7 10— 9_;}
- 4 -
= ° 'g -~ \\'].00 ] /// —
@ ccpar § 31| b
F—= ] %: 5_?/ j 70 —7/[ﬂ5£——
-1
4 110—] 70 - 9P o
() 0c=20.57° 3 90 00— ——=—"0s
¢ =0998. 2 = —1 | 5
Lo ' 1 e 100
— == 200— s — 400
iy | I

S

2 4 6 8 10 12 14 16 18 20 22 24
Longitudinal ~ distance ~ from  l/4-chord  poinl,  sermispans

(b) —66— sparwise Shation.

Figure 18.- Continued.



NACA TN No. 1703 59

4 S
0 ) \\2_ 3
(@) oc=0 3 % ,
¢,=00. 2 = 0
1 ——
e T S i
-1
: Lo
(0) co=42, § 3
C,=0.231 § 2
g % 100 =95 =
_— = ——= 100
3 -1
S 4
o Q\ * | —] |
(c) oc=8.26, 3 1% =
CL=0'46‘9 ~ -i /'.'90 _—’_/—/—g—oéf—ﬁ |
S A St ——499"1 105 —
S ; — 1 ==  t—FZoo— — —
- 54 ——
(d) 0o=12.39, > 3 L o0+ F=<Tj05 | —
C,=0683" 2 — Moj;a/ Cop—
g IC\ T ! —
X i — = g 400 ——_|
s _ ~—100 — -
(¢) 0c=1640, L 3 e e
C,=0841 S 2 S — e S 2 ——
] — !
]C’_'/ g /‘].05— !'00/'/0
4
o —~110 I
" 26,: 02909§7 g 057 //,95/~1'7€0 00—
LTI ' T 90—t LOO\~
?—/ Z ———70 —-—$/1 e
0 2 4 6 8 0 12 14 16 18 20 22 24

Longiludinal  dislance ~ from ~ 1/4-chord  point,  semispans

() § Spanwise Stotion. ”

Flgure 18.-Continved.




60 NACA TN No. 1703

: 4
@) oc=0; 3 - | — =
¢,=00. 2 9,47
J
N e e S e 8 .95
-1 :
< 4
(D) OO=4.]4;0 8\ 3 100 — _——
€023 ¥ 2 = e e
i T 00— = P
= = 95f—t—
g -1
. 4 700
C,=0.469. ‘g 2 N I B B —t-75 ——
§ = 9 0
y | 100 T |
o § 4 100 | L
(@) oc =12.3Y, 3 A L 95— I T
C,=0683. o 2 | — ==
S IC\ 00—
S / — 95
- 4 155 —— : -
(o) co-1648" S 3 == 15 7 e =l Uy
G =084 S 2 - L g —
L=CO4L. ) /,msm\ 1100 - -
- 120 — 7 —
-/ —] N 95 —>/00 705 ——
4 - —— s
() 0c=20.57° 3 T =>—=1
C,-09%. 2 Tl
1 =105 4 ———=tJ0p 25 —
C—\ 1220 200 7
y S i N 1
0 2 4 6 8 10 12 14 16 18 20 22 24

Longiludinal ~ dislance  from  Ya-chord  point,  semispans

(@)% spanwise station.

Figure 18.~Continued.



-~

*

NACA TN No. 1703

61

4 T i
(@) oc=0; 3 i i
= 1 ]
€=00. 5 L Conslan? _value, 7% =1.00 -
i — I !
_IC—/ 15 Y 2 S O ! R Y Bt
4
(b) cc=4.147 3
CL=0‘231 § ? R — 700 I
e — 95 _
5 _]C’/ . 2001
. 2y
(c) cc=8.26 3 3 —
CL=0459 - .‘i | ///00 —'—95 ’___/ﬁ
€ =t ' = 100 —
-1
, 84 70—
(d) oc=12.59;, = 3 \.95:
= — 200
-
or S 4 0% ]
(e) oc=1640;, | 3 = 0=
- / \Y)
C,=0841. = 5 P =100
e e N Ry by e
-1 = =95 ~za0 TNACA,
| .
4 _
) o - £05— ‘ Croo—
7 ‘2652927 g AT T T
L ’ ' .1 7\9'0 :@ L [
'C; 17 95 _Loe 100 =105 ——"ﬁj\
- — i i |
']0 L 4 6 8 10 12 14 16 18 20 22 24

Longiludinal  distance — fiom  /4=chord  point, semispans

(e %2@ Spanwise station.

Figure 18- Concluded,




62

NACA TN No. 1703

e (O —]

Survey stalions
o I'ncluded
& Omitted

1
\§

Frgure 19.- Survey slations  behind 60°

A
Sweprback wing of 60~ /et span. A=3.



NACA TN No. 1703 63

4
@ oc=0; 3
0004, 2 e
J £=0
» 10" 10—
. 4 N
) oc=4.§§ g o P |
C, 014 : B — —
g P
E = 2% BT 7
S ZQV
207
o & v
€) 0c=8.15 § .3 - ]
c0300 - .2 =) AR
. v — 1 A7 = /1{/
S
S o -
4 IOt~ |, -
. § —40 =
(@) «c=12.25" & .3 0 4 4 =
CAO0522 . 2 30‘7) L T =9 |
o 7 . =50 o /.('.0 {7/
+§C ] //“0 J/PIOI
[ .'Z
S
4 — &0~ d
(e) oc=1635" 5§ -3 jo?j\/ ) ,4.0/// <
Cr0684 X 2 v 307 T2 70
Ly DO A5
] AT
7 P e W—
4 S
-] ’ /50 7 /
) 0c=2040" .3 =) /> <
- L2 - 72 ST
C=0754. A%OK 50" 40 SO
z =20 T AP
" - = L~ >

0 2 4 0 8 10 12 4 16 18 20 22 2
Longitudinal  dislance  from  Ya-chord  point, semispans
(a) Aane of symmery.

figure 20 —Downwash  contours beking 60° J//fp/boc/{' wing  of 0’&-
mch  span. A=3.



an NACA TN No. 1703

&
. <] I,
(@ o¢-0; 3 7 16~
0004, 2 s
6‘1.0 L —] ﬁ
£ e -
= _ o d -
) ~ %0
4 4
(D) 0c-4.09° 3 L \\ N e //
Go1sd. 5 2 NS DN /
&z CORNA AN
I N
) -/ R o
¥ 4 ™
@) o815 S 3 et
: . EES
0300, 2 -y T
o e e— —
S ] 1 N Y b
S -l
4 50% = TO————
(D) 0o=12.25, & 3 < \b\ ,
C 0522 2 NS
°§> el B /6.0 S e D Q 20
S
. ? o e e
(¢) cc=16.35; S 7 —e 8'0~>/60"/§ —
C,70654. § < 1qo | _F20___]" " B e ——
-/ — 1 — —2.0%
160" !
4 S/40
1) oc=2040; 3 20.0&?7-7 ” P =
C,70754. 2 2201 % 205000 /5.’0/50/
o ] 1201307 35 S
P == ==

0 2 4 6 8 10 12 K 16 18 20 22 24
Longitudnal - distance  from  lfg-chord  point,  semispans

(b) ZQ SPONNISE  ST1107).

frgure 20 Conlinved.

[



NACA TN No. 1703 ' 65

4 -
(@) oc=0; 3 s
Cr0004. ? i — .
ol —=
! = 7
4
1
(b)) cc=4.09; j’ =0
S — 0= 272.o~//
5 o —
[ 0\; 4 __].0_’;———/ —
(c) =615  § 3 N 2 I—
C:0300. U 2 S |
C“/ < 0 20+ —
< .
Q
4 60° 2
o ;——‘—'5.0"/ //
(@) oc- ]2'5? § ); e —— =
. — —— i G
S = = 1200 350
§ -/ 1 T oo
B - ] -
AS) y 1007 b /16/0&;0
‘ 12.0 1 — L Z )
@) 0o I35 5 2 =
0654 S 2f 28028 o rno A
@ost 320%%% —
NS j L e 50_ s ]
T S — 5
Y N
4 -2,0.@‘/ o
(7) oc=20.40; 3 \<%’/ :
C,-0754. 5 =120 ;(%); Bpe
- 200+-260]
) D o N Y .~
) i — =i, =

0 2 4 6 8 10 12 # 16 18 20 22 24
Longlludinal ~ dislance ~ from /4 - chord poinl,  semispans

1 (c) 3b— Spdﬁ)ﬂlfﬁ stanion.
Slgwre 20, - continvéed.



66 NACA TN No. 1703

4
(@) oc=0; g -
Cr0004. .
Y/ 4 5 6‘_ _ggf . " _30.
. -3 ‘\\ h‘[f)n' 0' =55 - 1
_j = 0= —
2 —0*
() cc=4.09’ 3 =70
CL:ﬂ/(j‘4: g 2 é /_____:30 .2.0. z _:___: '50°
8 - 2o 7 |
T — ' = e 0"
3 \ e S
' Nvoo N30
~ 4 t —
@) cc=8.15; § 3 Oz /'1'0_! / 20155+ vois
C,-0500. & 2 LON o
[ ‘ j 20 =700 1 49 /;:_2%:
\Q- o -: //;ﬁo/-/ .
S —%0= +—TL0
4 2% 1049 440"
@) cc-12.25" § 3 A 2255
. - 120 180224
Cr0822, = f ;4{)@0' ==l
20— F——ap" 2.9
8 / —1 /o.qg? = B
Q - e 1
_‘: 6.0° 2805 - °
R " - ] D, =1 o~
(6) 001635, « -3 ——tmgriao] =
G, -0694 & 230 =
L E ; o — a?,/,fo//
| ——
j 1 T —20 62.0”/
' 60 {200, 50
N 2SS - i
7) oc=2040° J %\\ P2 2o
C-0754. 2 S
L : 7 N \_,—; —-‘/ZOL//
sl B >\° N _)0./
i O3~ o F— |

-1
O 2 4 6 8 10 12 14 16 18 20 22 24
Longiludinal - distance  from  Y4-chord  point, semispans

(d) 22 Spanwise  siafion.
lrgure 20~ Lontinved.



NACA TN No. 1703 67

4 —
@) oc=0; 3 ¢
C, 0004 2
1
= i
4
) o¢c=4.09° 3 ——0°
C,-0154 2 a
g i |—20
& e
N
% Tj
< 4 =20
(¢c) 0¢=86.15;°" § 3 —50*—
C-a30. & 2 —20°
! ——e
: T 40
B —_— 1.
S o i
e 4 =100=
@) cc-12.25; § .3 G
C=0522. = f \_éfa:’:ca.o
g _1 1] —20~—]
S =305
\6 R .
4 —=1207=100"
(2 016357 8 3 0~
G =0664 & 2 =30~
- = 1 ~40-
—30™]
-1
4 a0 AR
() oc=20.40; 3 _3.0:.:4.0' p
C,=0754. 2 0
z ~40=
S e ———
-1

0O 2 4 6 8 10 12 14 16 18 20 22 24
Longiludinal  dislance  flom  Y4-chord  point,  semispans

(&) 72 spormise station.
[lgwre 24~ Conclvaed.



68 NACA TN No. 1703

, 4
(@) cc=0; J 7 / — oo |
=/7 A
7 0 004, z 3,100 — —
e —95— L,
-/
& <
(b) cc=4.09’ 7 / ™00
G =0154 2 /1-00
g ./ i 95
§ ——f—r— ——90= =
g -/
S
), = 4 100==
(c) =815, 3 —
0500 £ 2 105 |
<7 — 100 == o —
== —g5—1—] =105 —
Y S
g
o '4 /
(@) ce=12.25, 3 110-
G-0527 § 2 = b _
| , —————0 =]
§Cj — | =95, oo
o
S |
<4
° ' 110“ | —
@) =635 3 S ; —— 1
G =0684. & 2 =05 00— —
S e
— 95— — 0=
/
. 2 o, NAGB.
(F) 0c-20.40° .3 11 105
C;:0754. 5 0571 —~—50
: ] “‘l‘\ /1'00/
y 7 —H—=—00—

0 2 4 6 8 10 12 14 16 18 20 22 24
Longitudinal - disfance ~ from  Ya-chord  point,  semispans

(a) Plane of symmetry.
flgure  R1.- Dynamic - presswe - ratio contours betind 60° sweptboc k wng
of 60-jnch  span. A=3.



NACA TN No. 1703 69

4 — 95"
(@) o¢=0; 3 |
¢,=0.004. 2 ——7 00—
| A 2077 —
———— == 2B -
-1 i
4 N
b) oc=4.09’ 3 d g _
¢ S——y— |
C,=0154. < 2 _ o0 100
3 b — ' 95
‘2 i —80= "
S ; = 90 if.%/
Do
° "é 4 —100 ] 1001
€ ox=8.15, § 3 —] o ~
C,=0.300. 2 —] — -
1 9t =
I e S e
S 1 —105—
Q _] /
g 4 __
° R —
. - Qt |
@ 2‘6—52?5: 2 00 | ——F—F—
Looee o 1 2t Lo 95 705
8 A0 = =
g J = —1——200 - _-100
RS
| ° ¢ 5 ——
(e) Oé=/5.5\§: = 3 | o5 | )/
CL=0684 "g 2 00— %/
O ] .
e = — T j00——H05-—40—
-4 I | - R
e 4 00—
(7) oc=20.40; 2 100> 1| .95__55,__/—,-/.9'5 ——
: = i
] /zlio/_—1-05“-\ / £

0 2 4 6 8 10 12 14 16 18 20 22 24
- Longiudnal  distance  from 14~ chord  point,” semispans

) -5é spanwise  stafion. TNACA

ﬁ'gafe 27~ Continved.




70 NACA TN No. 1703

4
@ oc=0; J
C,=0.00¢. 2 S
b ~— =09, ———
. ] —— 395 T
o < .4 |
(b) 06:4.0\9; S\ J =10
G015 § 2 S E—
g 1 7 95 E——
——— == 90 = —
- - ~95
QD .
S
qQ 4
) oc=8.17, J
= . -2 —] 100 =
CL 0300 g 1 .70'\ .95———-\-5—0——""‘ — 2 90) s
ELp E— == | ——
<1 = T =
g
£ 4 —
@) oc=12.25; 3 ———=
G-0522. 2 o=t
8 1 == e 90—
< . :_6_9_0,::9 ——95 1 | —
2 = S=
S A
o ™~ 4 1007 1— -95
C, 70684 & f i1 | =
N T B P 80— ,‘_/// ) \
Cj 95 105
' G0N
. 4 s =~ 100
() cc=2040" 3 o7 2 NS N N .y -
C,-0754. P 60 ZZ P80 g —— —
; S
) . — 4+t 1 1 ——
S——— /@* 200 — s 710

N

0 2 4 6 8 10 12 K1 16 18 20 22 24
Longiludinal - dislance  from  l4-chord  poinl,  semispans

(c) 7‘/5 SPAWISE IO

flgure 2 1.~ Continved .




NACA TN No. 1703 ‘ T1

2 \
(a) cc=0; J
G,=0.004. 5 « bg_ =.0§95\
3[0;_; =901
) .
: 4
(b)) 06=4.09; - 3
CA=0.]'54. .S.\ 'i \\____'_\95______90/—_
S ——— =o=_|,
S 5 ;
g 4 —
) 04:8.]'5;0 %\ "; — —* '\90//0’_:
=0 300. —=80 = —
30 1 —— | So—ta |
N ——— e e e M
2 -/ 195 L00
QS
] ‘ .40
@ 012253 3 .50_%60
C0522. 2 mr——— o/
‘ 1 40— —=gs N 50
L | .50 ST
S~ o= 805
5
b 4 -60"
0 JO— 100105
(e) c¢c=16.35, . .3 80— R Sy
C,=0684. 8 2 io,ggf e
LEETS 1 b — T o —1—
= R = 105 LOOF=
1 : 1001
-1 295
.95
4 507 =50—F b L
g = )
= ; < =60 /%
(7) gc=02705.50, g 20 %/'%%:/
L Y . .J / %] 00 — —
— e
- ‘ ,,__1_04__1_0:0___

0 2 4 6 8 10 12 14 16 18 20 22 24
Longiludinal - disiance  fom  W4-chord ,point, 'semispans

(d) ZQ SPANWIse  SIaNan.
fgure R 1.- conninved.




T2 NACA TN No. 1703

4
(@) 0¢=0; 3 -
C,=0.004. 2 %= 007
) o100
<
-1
4
) 0¢=4.09, 3 —
C,=0154. s .2 <95,
> 1
§ —— 95\
)
| g4
€)oc=819, § I 100
¢, =0.300. 2
J —
g < /.957
S L1001
.95
e 4 "90 \Vf -
@) 0c=12.25, & .3 Lo
CL:05ZZ 2 /_’.’1’80.90/’,—,95
Q J 1.00=
% =
o = 4 60170
(@) oc=16.39, é 3 o e
< 1 10— LO5
-1 ;E’JO':/
4 SO0 ‘
(7) oc=20.40, J = 90795
C,=0754. 2 —100
z 105
n —550-

0 2 4 6 8 10 12 14 16 18 20 22 A4
Longiludnal  dislance  from  Y4-chord  poinl,  semispans

(6 7% SPANWISE  STONON.
fire  R1.- Concluaed.



NACA TN No. 1703 ' 73

_‘_—_——vb=60,,

o]

b |76
//2

\\
=

=
=3

/
/.

X

NN
~_

~=
N

A=
~

/ /
/

Survey Slotons

RN
"‘\‘\

i o Iricluded
sO0mittred

! ,

Figure RR.—Survey slations behind 60°
swepltorward wing of 60 ~inckh span.A=3.



T4

NACA TN No. 1703

A4
3 -
, .2 €-0 e
(a) - 0020, 1 b
¢ =002z, —— == "
-1
4
3 ] . O°+—
2 A e N ==
(b) w-420 g A 10" — ———
(=0162. < = //-/’Q/ — Sl —
-/ i
N | °
83 4 E=
70 §\ L i s XZC;‘ 0" — S
c) w- 551 % ] EE Dﬁ: ]
G=03/4. \8 == — 5.0——:34:00__ j:_; =
v
8
S 4 %%_302_%%
g 3 P —— o — PO e e S SO
S TSR0 AP 40>
=2 =1 30°= L
(d) a=1255 § Vi 0= e . :
= T e a0 7
C,=0489 % - —— —ag= > //
S ' 4_.0/
S 4 e e -
E 3 ‘]CQOE%O- 20 5 ]
\Y /?/ |~ . -
° > '2 / . b —Tt 20 T
(e) a-=16.60, N e — ///
C,= 0660, ———— — e i0—
-1
5 ERN e
2 =1 1
o ' -~ 60°:40 2.0
(f) a-2099, e 4o D 6040 2 [

W

0 2 # 6 8

@ Plane

Figure  23.— Downwash

of 60 - jnch

span.

conlours
A=3.

10 12 14 16 18 20 22 24
Longitvdinal distance from Y4- chord point. semispans

of  symmelry.

behind  60°

sweplforward  wing



L]

NACA TN No. 1703 : 7

4
2 TR
(a) a=0020’ i =5
} . I ™~ . = 0 ——
,g 1 | | 0]
2 =2
(b) a=4.20 1 ) 5
i . =1 | 0
Cfa./dZ‘. ; = = ~30° < __.ff.o°"
s 4
b ——
e 8 602 N |
) a=837 X 1 O S osS ——+—30" ]
C,-Q3l § — . e —
S z 10
Q
< —4,°4 =
Q ’? gg:__\\ 40 / B
§ .2 290 1 . /7 o=
o N 1
(d) a=12.56, g 9.0"—«:@» == ; =
(20489 3 Cj =~ _Tzot —10—
Q-
o
5 4 C %
= 3 —
§ 2 0 a0 —e0 =
(e) w=16.60" ! /403? a;o/é// 40 -
7 . =z é/ 30 /2.0
CL:0660 j /‘/ ,./ /‘/ ].0%>/
4 1607 _
3 :ngz%ﬂ\ 00 80'274 60—
A 380=P WZ/O]( =
. —3 A T ] °
CEQ?@Z. ——— 1O " o —1—"
f |7 =T= —

£ 4 6 8 10 12 4 16 18 20 22 4
Longitudinal distance from %- chord point semispans

® L spanwise  station, S NAGL

Frgure  23.— Conlinued.

S



76 NACA TN No. 1703

4
3
.y S 40
/O'/CZ =0020, ¥ =0 ‘ ( ;/7
C1=0022. C] _/_0:”—_"5.—0_/
A4
3 TN
2 10 ——— O* /:
(b o =4.20, A /;,;’_ S0 —
Ci=0162. 1 =1 1051 —1
8
g 4
8 .3 20 = —
Y 2 == ol . /16—/’ e O
(c)a=837" ] 1 e i U S S
C, =031 \gcj = '30‘——i£§:7{ﬁf,/: 1
N
§ 4 20 ==t
N i =PI
t g (5.0°-“-\:E_407 39;’:;[;2;—,/0‘/
@) a-1258 § 1 o | oL 0
G =0489 ] " { 2003— —t>
E .
§ 4 —30""8p —
.2 100823 Y30~ 20 ]
(e) =16 80, , - T 20l o=
C,=0660 = L = =
T 1I=— |~ N¥Y Eot—
i - <77
o : \3.0°
éL 100 ———————-;IZ.O.""’;D L ) P v
| 2 Lt ]03°/7 20
(1) @-2099 B L
C=0760 == — — A5 Nz
FANYA . _j = ////t/ 1'00"- —

0 2 4 6 8 10 12 14 16 18 20 2 X
Longitudinal distance from %-chord point semispans

(C)3Q goanwise  stalion.

Figure 23 .- Conlinued.



. - NACA TN No. 1703 ' 7
Ar—
- 3
. ~ €0.5" e
; — T
. 1.0°
() a-0.020, C]—* ] I
G 0022. 41
A4 O ===
J
2 — ‘].ﬂ’/:
7 e
D) a-420; — = = \_gj°0—/ 74747’
o162 § — '
S . Y
N :
S e
C — — =00
© @857 8 1 e ——
G 03 X C_] = — —
NI :
] 4 . _ 20.0% |
= s i ;zalw/—%fﬁ%}a/'i
) w1258 £ el o
G 0489 « 0
5 S 2.0 = —F—1%9
3 |
S P o 8.0°\ 100" 12.0° ]
y 4 Y I e e
s o
(e) @=1600 3 £ — e e
/7 /| — ==
| —ro) | —— R
g === s
4 o2 °-60’ I
" @209 by B
-7 ] | 0° —]'01
» ' L 4 6 b 10 12 14 16 18 20 22 4
Longitvdinal  diistance  from  %-chord point, semigpars.
. } ( 0’)f2 Sponwise  Stalion .
L figure 2.3~ Continvea.



78 NACA TN No. 1703

4 ] :
g S i
Wa-0020° y, : Conslan! _value, €=05° ]
Ano9’ : i
CL-O/)Z/ - :-—-____._____,________‘______i
4 ’ 4
3 /
. 2 vl
(be =420 1z — = =
G=0162. y — ——40
. . —]
5 A —
QS_) 3 — e //
) é’\ '2 I -1-0 :fac —
a=837 | ¥ o 20 é I —
CL:03]4 73
INg
L -1
Q )
S 4 . 70
N 10 T e |
S é A /,@00-2:-50 ——
|8 P - Lk —
e 1258 § 1 B e R
620489 | —] 0]
§ 3 -20- s y/u/é/& —
» .Z - I ‘30./|-‘¢0- L 50 \50«;/ — 70/‘0./<
o . 0
(6] a- 16.60, ¥ e =
CL"OééO =5 :%.—4:0° /1
-1 : 20
A : — 00—
3 R Y, A e
EERECT
0a-2098 1 o B — A
C=0758. — e o= =2 W T = |
/ A S/ N -j _____________:ZO —

0 2 4 6 B8 10 12 14 16 18 20 2c 24
Longitudinal distance from ¥4-chord paini.semispans

@) ]72'5 spanwise  slafion. ~NACA

Figure — 23.—Concluded.

4



‘{\

NACA TN No. 1703 9

4
3 Z -{00
| .2 % —
@ a- 0020, 1 OO e 95— ——
C20022. — 20 s t——
_] :
5 . / T s e e e
, I R — ——
(bla=4.20, b ;_____/.90 - — .40 =
C;=0162. =Se————rt—0 90=
)
4 100~
< 3 > s o g —
3 2 — 11 170"
o .% - .60 I
(C) - 857, % ] 29_;_______.’—— —— 1 80 0 —::_—
G=03U. ;1 =
S v
~ 4
D D
S 3 50 ——
S 2 =40 e
. ] — —
Da-12.56" ¢ 1 e e e
_ S I =—1t——0) —g——Ft—F— 1
CL‘0489 &= e ——— e LT
8 .']
S
2 é paan —
5 2 x 50*50 — oS0
€)a-16.80° £ 7 1T 1 1 90—+ —
C—_ 065’0 § i 195 100
L~ AOO0 7 e e 205
4 204 ~ -
‘3 .30.40]7/ 8O &90 /// 90/ /
- L5079 oz 7
2 > 70 v /.95____10 A
(f)a=20.(9£a ] /% 80//// (o]
C=A0762. _] 10 T 05 -

0O 2 4 6 8 [0 12 14 16 18 20 22 24
Longitudinal distance from ¥h~chord point semispans

@ Flane of  symmelry.

~ Flgure  24.~ Dynamic — pressure — ralio conlours . behina  60°
sweptforward  wing of 60 - jnch span. A=3.



80 ' NACA TN No. 1703

A
3
. L
(a) a= 0.020, y) 55
G=0022. :fg5—90
| :
A4 .95 R ——
USRI st
, g = 100=57 —
(b) a= 420" :] 95 == —
f 80 . So5=—= 195 —
¢ =0162, = 700 — —
b4
§ 4 B s s P s e v
g . g e
£ . - ’ —1 > 95—
©a=837 3 .1 — ==
C,-0314 % —;/____100; =105 T—_
S ol
S
S 4 05 = —
N | l—"] —
o= 2 e ey -y e R =T
(d)es12, 8 A ——— e /’1007105
G=0469. S Cj — 00T =05 =
~G -—
IS .95
2 4 105 1% _L—)
s 100 EPI00 A2 11— s6—
S |
’ 1107
4 B0 g2 | A | L
.3 — o 0~
| ., 2 =1 00T~
() a=20; Ny —— p ~ 0
G 0762 » g T ]

0O 2 4 6 8 10 12 4 16 18 0 22 A4
Longitudinal distance from ¥-chord point, semispans

(b) 5~b spanwise  slafion.

Figure — 24 .- Conlinued.



NACA TN No. 1703 , S - 81

4
3
) 2 P
(a) a- 0020 1 =100 :
C-0022. < — ISR S -
o
4
3 . —
. Z 200
(b) a- 420/° v i = '—"‘;jo—o/:"’—__ 95—.95 —
C=0162. ] s —=so——— g
.
';{ '4 I me
§) '; /J//
A , T —
(c) a=8E3 ,-°§ g ‘ —— _-%%:%/jﬁ?oio’—%
C=0314. 3 «gj—*\ === |
% .
: A /00
S 3 — 05— ——t=
() a-1256°8 1 =l
C=0:489. 3 R i A I s O s O S
L .
AL
e) a=16.80" ' e ——y
() C,-0.660 qj— S —— //Zﬁ% U=
_j ~ 100
4 140 105 s—
; = //{%’.30‘:///—)}95-/
. IR SR L
(f) a=2099° 4 =—m |
Q:Q J62. e %ﬂ)\ :g}l’.¢/ 110
1072 4 6 6 0 1z & 6 18 20 22 24

Longitudinal dtance from ¥-chord point semispans

(c)gb spanwise  Slafion. '

Figure 24 .- Conlinued.



82

NACA TN No. 1703

4
3
- 2 3100 —
(a) = 0020/ A
G=Q022. g5 —" Fo5 ——1
A
3 =100
) 2 — 100
(b) a=4.20, b — =g — 11
G=0162. SRR = ] — 0 ]
-1
<
g 4 —
3 S —=
(0 0-837°8 1 e e g e e e e L
G034 ~ < F—= = ==107 70 —
g ’
Q
£ L
£ 3 =
ooE 2 T o
(d) a-1258'S - 1 105 =95
G=0489.S s = 00—
3 =1
5 :
= g w0~ 957 L~ L —T =] —
g N e N O
le) a-16.80; I e e i N B
G-0660. ] =————0=—C
A4 100+~
105 —
? L1107 e e
. ° —1207) 11 1007 ==
(f) a_ZO. 99, A T R " Pl s
02 A 6 8 10 12 14 16 18 20 22 i4
Longitudinal distance from % -chord point, semispans
(@) —é—) Spanwise  slalion.

Figure  24.-Conlinued.

L]



NACA TN No. 1703 ’ 83

.4’ | :
3 ; :
(a) a-0020; f ~—|Conslant _value, % =100 i
(-0022. === 1 - '
. _._] e - ¥ - — L — ] — ]!
A
3
: ¥4 ——7 ——
(b) a=4.20. A
A
< 431 | 1100 =i
' ‘2{ A T 2032
(c)a-837"8 1 e
C,=0314. g . Cj P
Q_ .
o
S ]
E .é <_100§i:_
° Q 2 /]07
) a=1255 1 o
;20489 %3 ] ————=100
:g ) -
ks .4 \ — 7 1001T——
& 3 03 05— <
§) _Z \\ \ —— . oo b/]f.&?/
(e) a=1660; Vi 7o5= -
C,=0660. Cj — o102 =10 —
4 1057
3 | L — ==
| . L e S e —
(f) ©=20.99 ¥4 C 205 _ -~ [
GO 76L. —— == =10 113\:
v : - :
0O 2 4 6 8 10 12 #H© 6 18 20 22 24

Longitvdlinal distance  from 4-chord point, semispons

(@) ]77/3 Spanwise  Slalion.

Figure 24 .— Concluded.




84 NACA TN No. 1703

—
!

A4
0

‘ 9__ oD
f 4 4 A

o  Survey S falions

Figure 25~ Survey shations  behind straight
rectanquiar wing of 30-/mch  spar. A=3.



NACA TN No. 1703 ‘ 85

Kol
(@) cc=001; 6 s Z ol// =S D
C,=0028 41— ;>// = —=
Vi T
- — \_j??f)'\  — IS pum—
4
: ) , o] \\ - L
(b) c¢=4.03; 6 ———70- — 1
C,-0166. 4 ] P S . —
L Ny E— — 30—+ L
g = e i ——
L L
: s NN
(€ cc=8.07° o6 :\ \_///zp,_,#_—i =]
C,=0342. 5 ‘é 500 \_/0’ ~30] —
Q - -60- —<0__ L 1]
=== %\\m’—’// | 20——
T L
S 8 20%
: = — ] ——
Doc-121 g 6 R e e e e N 2
G=a650. £ 4 S S — T
T e e e o
§ 3*/ — 140" 1 30— __20f—
35
. 8 I T e U e
(6 0c=16.413" 3 6 ———60%—————@—’—\i // —
C,=a7e. § 4 _——ab°? 1T ==
2 =002 040" | -
?3 P I A/-//'// RO
I !

0 4 8 12 16 20 24 28 32 36 40 44 48
Longiludinal  dislance  from  Y4-chord  poinl,  semispans

(a) Plane of symmelry.
fTgure 26~ Downwash) conlovrs Dehind siraight recionguiar wng of 30-7d
span. A=3.




86 . NACA TN No. 1703

8 (:00 =
() OC:-O.&Z; o) —] 0/ e
C,=0028.
e ? ,/"'“\'._5-:/ —
= ~H0- ' P Joo
) 2—”’ N\ —ty
B S
(B c¢c=4.03" 6 h:\ ) B R ——
C,=0166. 4 20
< 2
g < S
S Z 107 |
. " ~ 207 -
© oc=607 & 6 —] 5 I A— —
S 2 =4 —o—
'C | —1 o [enmmnite 7S
K B I B 20
‘Q . 300
(S
8 T e
° ’ N1l 30 3 — 1 —
0 oc=12.10] § 6 — 64-92/‘/
C 0550 = 4 =74 S g
2 80 = ——
s — 1 @ —1— 1 JI—1 | —1—
S 2/ 1 so—1 [ —F%07T _T30—1
N2
T
8 30~ —
: o = I et e e
€ oc=1615. 8 6 —0=50° - ’// +—
C=a072 5 4 = —=40 50°" ——
L X 100% —1" 60T 50— /
2 10 5 50
= O e e i
S 1 +—F 11 4ot

0 4 B8 12 16 20 24 28 32 6 40 44 48
Long/'fud/ha/ dislance  from  fa-chord  point, semispans

(D)E sparmwise staton.
flgure 2 6. - Conlinued.



NACA TN No. 1703 87

8 <95
0 15—
@ oc=‘0.0z"; Ko) ~—_
Z e 10— [E—
’ ey 45
7 Sr\v 70> —1— - 1
2 0\54)"
" .8 //
(b oc=4.03; Gr —10 1 |
C,=0166. 4 = oy VO I i
L 20> . — 305
S <= S _f————i"ﬁ —
S o _ S 1
2
8‘; 8 _]0:_ ///
© =8070 A 6 4 0 /-—//7//
Sl A A 1 g0 —F  —
0542 3 4 Tt | Tt
: %/Wﬂ/é/
i) _?'-/ ’\/—: — 120 1=
D
S
8 ~ 2-00 /
o Py 30/0/ %// -
(0) ce=12.10, § 6 ——40 %/40@ — e —
6=A0850 4 6080 RO— T BO—30 40— |
- 0
S P — 1 V" 1 —t—20
-
S
8 3 " = ’
o T \‘30"”/’/_505 %
© co16.15 Z 6 B e
G072 5 4 —PO 000, —
T2 el L
e e e
. — — ]
2

O 4 8 2 16 20 24 28 32 36 40 44 48
Longiludinal  distance  #from  Ya-chord  point,  semispans

(c) 3Q SPANWISE  STONON.

flgure 26 Conlinved.



88 NACA TN No. 1703

¥ol —
@ o¢=0; O 1 g—\oﬁb
60028 4N
2 D &7 | —O 3 —]
.C—\ P =] - — | |
S| 7] 1T [ |5
o)
b oc=4; 6 0~ ] —
9 :0}56 4 o’)_": —'/._D/O/g T ] -
L6100 - B — ol
< 5 10" — 30— |
a i N g q___= 7%1__-_____,,20%//
§ D R 0 | — 10—
A
Q .
“ .
;8 o S
©) 0c=8; Q6 0= = >
eodss 84 = o
LATA R 4% "80=p 601 —+=3, —1 —
.2 = 10 é___’//; afree—T1 L//
IR —— O 10° 0
é —2—/ =S ’ /’/ -0
S 0
.8 /'0;y o - o L] g —
A oA “30° 40 A== "
@ oc-12; S 6 00 = /:%aﬁzo”'/;%& e —
C,=0550. ~ 4 7= 0
8 2 fﬁogjg/é/ ‘/ ]0./
é _?E zgg/ ——F—719¢ o=
% .
8 /\, L] / -
R o | Ao g dr
€ ccl6; S .6 020 L2 = ,,
R | e = o S e e T s
B e RS
) —— 4/ = X
_j/ e e e e
| |

O 4 &8 12 16 20 24 28 32 36 40 44 48
Longiludinal  distance ~ from  Y4-chord  point, semispans

( d/f SPanwise  SIaon.
ligwre 26 Continved.



NACA TN No. 1703 _ 89

] Yot | '
@) cc0.0/7; b :r i
2 =— : ' '
Craozo. 'g = Conslant __value, €=0° -
pd N | |
5—“’/ RN ______—____r____t_,__i__L____———————:
o) _—
() cc=4.03; 6 —0 — |
c-0166 4 e P o
: o 2 1l 44 0 A
s .
- = =
5
8 ~
o Nl = //
) 0c=8.07 Y /—\'—\j_b O————
C,=0 S¢ o SR e
120342 3§ 070" T~ =20 1
2 I s = e o (o) e 7 o0~
XS — 1 7 |
§2 | |
8 —1 s =
@ 0c-12.20; § 6 R e
C=d550J. ¢4 405 =70 i /|
[ 5 % 1 __-30!/ — o
8 e e Rl O S B .
SST | T+ e
S22
S
8 : g >
€ cc=16.13; .6 \-z;L?o/ /g//-fo“/i)/’/
_ S S € F=5E
607§ 4 S i e e 1
_2 e iy —1
| |

O 4 8 [ 16 20 24 28 J2 36 40 44 48
Longidinal  dislance — from  fa-chord  poinl,  semispans

(¢l -]-732 SPanise - s1ajon.
flgure Ré6.~ Conclvded.



90 NACA TN No. 1703

8 //
() 00<0.01; 6 — 00— —
C,=00&8. 4 /-/95/ 90=
2 —%‘m&\;\ | — .90
- ,@;—’ === 295
2
8 —
(b cc=4.03° 6 100—g5—=1 ==
G,=0166. 'g g I %
. 70 & '
S Caﬁéﬁﬁ. /:95’{7@0" <705
& 2 e 200
g
5 8 700 T
o o __ — "’//"—
€)oc=8.07 < 6 - /'9%?05/"70 -
C0542. § 4 s —
Q 2 ] // 95 =7 I D E——
CEe== _"\" “ S [0.0) 410
T2 —1
5
8 >
) oc=12.107 & 6 10017 Vgr ———
pesA S | 0 A e
G=0550. < 4 ¥ =S %, CHIO—T—90—5—
‘ 2 :—-9,5‘,/_—//‘-/ —
= =" 1 o=+
S 2 - S
Lg
_ 8 — L |
€ oc=16.13; S 6 IO/Q ].06/ /// 7 //(f//'o//g:
= S .90 4—_
R == e
-— :*'&)j
2 —
| |

O 4 8 12 16 20 24 28 32 36 40 44 48
Longiludinal ~ dislance  from  ¥a-chord  poinl, — semispans

| (2) Pane  of symmeiry.
Flgure 27~ Dynamic -pressure -rano - contoors behind strajght rectangular wing
of J0-inch Span. A= 3.



NACA TN No. 1703 . . 91

8y
) cc=0.01, ¥e)
C= 0028 ’3 N geo0| | 1
=] %@L 95—t
<2 .
| 8 —
b oc=4.03, 6
]
C=06 4 ——— J—
L 707 /00 0
§ e Srsw—
S5 =T 00— | —
g
° 8 00
€ oc=807° N o) = S95
C,-0542. § .él = —
p o= [ 1]
IS = —15
S 2
Q
ot 90=——
o * /
@ o121 § 6 = R s Z
=055 £ 4 L -
2 Q\ B—D 100 —
g T S Wi A e —T—]05—
S et oo ——1
S 2
S
-8 — : 55—
€ oe=16.13 8 6 100 /00
Crane S 4 2 - —— —
(ce e 3 7 =T "
V4 _'907”95)//5%.%;:— 105
— 105
2 //V/ —] T Q\ ].1(/\
| |

0O 4 8 2 16 20 24 28 32 36 40 44 48
Longiludinal ~ distance ~ from  Y4-chord  point,  semispans

/b)—éé SPOTWISE  STann .
fTgore 27~ Conlinved .



92 NACA TN No. 1703

8
0) cc<001; 6 =F1007= — 5
C,=0028 'ﬁ ~——fwr T |
. =95
'\_‘\.
=% ;ﬁog; =
. 8 O
() 0¢=4.03; b 100=—
e =70}
g 2 707 :
80
~.B ‘
° 00 L — —
(C)Od=807, g o) 95 | /; // -
00342 X 4 — -95= — —
ST 2 P S s S 2 =
= ] | 100 /0’:
é C— — C s ——2
S ‘.2
o & g %5 oo 1
@) 0o-12.10; § © — 1=
- P ]
G 0550 g A9 o0 —fF—— o0
S o N == s>
S 5 +—T—00 —— |
;‘g .
.8 — — 5
61613, 8 .6 =1
( c=05Z/z S NN = = .
S = 15—
5 —1 ~F——05=T 000 —F— —
NACA
| 1

0 4 8 12 16 20 24 28 32 16 40 44 48
Longiludinal — dislance  from  Ya-chord — poinl,  semispans

‘ (5)3& SPONNISE ST
fTgure 2 7- Conlinued.



NACA TN No. 1703 93

8
@) 0¢=0.01° b6
C,=0025 4 - = F
2 . ' gf!.OO ‘
C%—Qgg ;%90__ =95
2 '
. B T
) oc=4.03, 6 — ]
C, Q166 4 e I w———
2 —gp—>p 95 =
=] 00— 705
S 2 S — 100~
.§'~ '
| 8 0 e
o W — 0 |
© cc=807 © 6 p—— —]
C =0842 .~ 4 e B e S = —— —
‘ g 2 ——F—» ;;30 o
Nl —— — 100105 =
w2 . —100"
IS 100
2 8 > 9
S . ] | — rH—

(d) o0=12.10); 6 90" ) |
C=0550. § 4 = s e
/ A . . S N —_—/ //

= 2 =="90; — =95, —
© G}——W — <% ﬁ_
€ 2

_%

0001615 < 6 2 T N i B i —
cc=1015 3 - = | g~ —
a7 S 4 —— i\—.%’ - —

= 2 U= 1OOF
/) ’\ L
F=H .3\\\\ 10505
2 - .

O 4 8 12 16 20 24 28 32 36 40 44 48
Longiludinal - distance - from  Ya-chord  point,  Semispans

(d )?Q Spanwise  Sianon.
fTgure - 2 7- Contimved.




9h NACA TN No. 1703

o .8 | }
@) oc=0.0!- o) ; i
=" ! }
= aoes é - Conslan?  value, g— 100 -
| , ° |
?/ 0 [ O O Y APy A N B
, . 8
b) cc=4.03° 6 B — —
_ o]
¢, =0166 ﬁ //,-0 ——
« =t S —— —
§~ 2
3 8
o —00 — 1 ——F—
©) 0c=6.07; 6
. 200" | 95— ]
C,=0542 S g ////ip 1///00 .
B\ ' — /_”/”// | .
N — 00— S/ 05—
‘§ 7
.8 T
@) oc=12.40, 6 B 0 s i
0550 § 4— 1t —— -
] R
' 00 A —1
€ oc=16.13° 3 .6 SIS M —
S /957 \.__.__100 -95\\
= 0 \, =100 —
=== = 7 ———
—2 = e 700—]

O 4 8 [2 [6 20 24 28 12 36 40 44 48
Longitudinal  distance ~ from  a-chord  point,  semispans

(¢) 7231—’ SPAINISE S/ .
figure 2 7.~ Loncluded.



NACA TN No. 1703

7

4 /2
61 % %~

@S>

L—'* N w
30° 7%

————

F 14 - |
]5%%‘ _ | \\ |
/%5 ‘l—‘ / Q\ -
Z 7 ? \\T\
354 o | ) \"\i\ ,

IS

~

.\"
N

f\
T
7\»\ |
has|

~

~
|
|

o Survey slofions

v

Frgure R8.~Survey slations behind 30°
sweplback wing of 52~inch span. A=45.

95



96 NACA TN No. 1703

5
@) o¢-03 4 e i -
a) o¢=0; 107 ]
T ' ray'd —ToT
C,=001Z f 7L o
—— : 20— -
e S N VN =, Qi S 777 =10
] - -
(1) cc-4.09° 3 -y -
G025 _ § S ,1.0‘254’ Sl
§ e
§ .
s ~ —
] . : £0%
(c) oc=8.15; § 3 ~ '4:500" - ) -
C, =047 f S T— Iy ——
-— = =
S o l—1— 1 1%
S 00°
5 -
. § 4 — DA S
@) oo=12.25" & 3 ] —
C-anmz 2tk — s
] 100%G=g,8:0 = 348.0"~ ——“ >
§ b ] = — —— 20
§ - ——1 T _A 20 1T 1
K=l
S5 ~
.o 4 60" ~—40 2
(e) cc=16337 § g = i P
= PN 20°.
CL 0.902 3 ] Y 0°‘<~/2.[ 70) \,5?0;/
_]Cj 3 /j/,/ /5-0/:’_—/ _/4.,?30 T
I | |

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Longifudinal  dislance — from  1/4-chord  poinl, semispans

(@) Aane of symmelry.
fgure 29.~ Downwash contours Lehing 30° sweplback wing of S2- rmct span. A=4.5,



NACA TN No. 1703 97

) -~ |
| 4 — €=0
(0) o¢=0; 3
C,=0012 ¥
. N L/0°
C"\ ] \\o% 10— —
Iy PR SNy
5
, 4 o Lo==———"T"
(b co=4.09° < 3
G a238. 8 2 P
E ]CN Q\?\«@\\L)
IS S S NS0T
| b 2
©) cc=815, .3 - 20—
CL=ﬁ/57 > f \.\ | \\
S L 50> — 40 5
I — E——— — J0— —30 ]
g 2.0
g 5
° Qg '4 — e
(d) oc=12.25; 3 \ S —
CL=J’702 Q .2 \‘ \ ' -
S /I 80T T ST 20— gy
j§ "]C_// = | =30 20—
54 il NN B —
(e) 0¢=16.35; & 3 [T &0 > —
C =092 2 ; 12,0 5
/ %‘g&aﬁ, %0
-—c A ———— 40
'_l — — —1

| L
0O 2 4 6 & 10 12 14 16 18 20 22 24 26 28

Longitudinal  dislance  from  Y4-chord  point,  semispans

/b)zb— Spanuise  siation.
flgure 289, - Conlinved.




98 NACA TN No. 1703

5
() 0: é 1
0 oc= 7 R g 6‘:00
C,=0012. f RN —
T oo L0 ELy
_:] /0" —= " ——
o) :
4 L 0~
(p) cc=4.09° I 40 —20 55
9 =043%% g o e
P - A B = g ey I — N7
3%) -1
-5 ~ 20:./ 30 |~ L I —
o QJ'\ '4 E = — ——40:___.
R ey
CL: 04&7 -? L 85-00.; 50 \ _5& // 30 =]
g - il <0 20— ~
Q .
%) _
° g 4 \_‘.5,0:/4//~/ /.// J 7
(d) cc=1225" < 3 50— O o 052 40
C =002 2 89 50" 89 L
L 4 . 8 -] ]000_\: - \ \’_%/ // °
Ra==NNT 4 =20 = Sy
% "'../ - ﬁy 4.0 S e 1 O——
3 g R = S LT
(e) oc- 16357 3 3 —rdo—mmp s 100, =80 S e
.o S 2—1ea- Z 20— 6C5C | som— —
O~ O, '[ 140" { — 80 ¥ 3, ‘4'0 —
.C‘”\ ; —t ‘;/’/ 30—.50-_,,_.__
| 30’ // ’___‘/0 A
-1 16020 /
L

0 2 4 6 8 10 12 14 16 [8 20 22 24 26 &6
Longiludinal ~ dslance ~ from  Vg-chord  poinf,  semispans

_ (c)3b- Spanwise  Sstation.
e 28. —Conlined.



s NACA TN No. 1703 99

o)
A 4
(q) cc=0; 3 “ —
C,=0012. 7” 7 o
. 10" f
— ‘O~ /. _
_]C_/ =420 . —o—
; o
. e ‘
) OC=40L2 3 10" PR Bom— — ==
0259 o 2 — A IT =<1
8\ ! 7 —— ot =2
: ] (e 1
e e e
&) .
5 i —— -
) . 84 R e e e
. -8 15 S 10— - —
(5 Oé_' 8/5, S 3 — =301 _204,% _— //
C,=a487 2 e e IR ETA/S = ==
1 — " 0 50=—
Rpe=— = /0 20110
< -/ 20 &0 — —
5 2007
‘ I L T >
g 4 AR EYY e -6.0°—
% B o S ,'0 R 2l / / o/% P
- S & 3 J 40" -
(0/) 26= 2275? > _—/QO: /—6-00’,:-6’-04/ T 1?0/:5_0 [ -
L : © 1 | 120 é ///’——_\:QOG““/ 0/.,0=/
. Q 140 = P R e el P <l -
* S 7 — ] T ™ A 70t
S o o
'5 Ibg* qum— | — b >
N AR g BV, - = 20705060
@) occ=16.37. & 3—20" > = :40’//
C =080 S 2__30_,»3/// 0 ——-——gl(j.o ot
= k(S 207 T
g —% NS 10 — ("0;1
—IC—/ % “o . K 2-00/
. 1'000
| | I

¢ 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Longitudinal ~ distance ~ from  Y#-chord  point,  semispans

» (d) Zb- SPANISe ST,
flgure 29 - Conlinved.




100 NACA TN No. 1703

5 — T T T T
4 : B i !
o ° : !
(@ (20:00’018 g ,‘ Conslan] _vale, €=10°7 -
1 =00 - | :
N i .
— ’ !
._J o e el I skl sadicefis Bnfiefions srlbunfhend sl il nflndids e
5
. 41— p— ———
(D) oc=4.09. 3 " —
CL= 025\9 'Z s . ] 2.0
! e
§ = R
S -]
Q-
35
'4 /0° L —] — T 1 __
° o~ ¢ . _ o //
() oc=8.18; g3 e e T
C 0487, &2 - e R — —
E —Z</ =0 — 30 —-20
=
5 — — = —
g 4 2.0 &705// e —
(d) oc=12.25, & .3 e S e e T e e e
=070 ’ 2 _—<5.0C ]
G 20702 < [oo—F—1 00— I —]
Y ]C =005 — 40" — T
é Wy 1 —— ///_3:0 2.0 —+—]
5
10"
< 2— £ - = ? 8.0/0/ L LA
) 0c=1635 L 31—ttt . P
/ ] . 0271 e oA L
AR M T
-<: -14.0— )] / R0 ‘1.0. P
-1 | 1 )
. =2.0
I

O 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Longitudinal ~ distance  from  Y/4-chord  poinl, semispans

() ]Zfr Spanwise Sianon.
flgure 28— Conclvded.

2

-



NACA TN No. 1703 ‘ 101

5
(a) Os :
a; oc=0;s 3 Z_ . v 1
C,- 0012 2 1 925 ; 2
! %\:T T 100
f 1 — 05
(b)) cc=4.07" < 3 . B 200 —————
‘ C,=0.259. S ? 70
i - ST
3 —,]C/ = e
) 45 »
. L <
(c) oc-6.18 %3 e
C 0467 2 R i 1 7 s B
S LT = == o i
S :?'/ =1 1 ,/——/faoioj
g .5 :
S A —
K 4 Y — 105
@) oc=12.25, .3 7// A B 7T e e R B
¢, =0702. §§ g e //-/35/_/100/05
2 =1 = | e =
- b
S 4 HL10—=L Y
@ co-16.55" & 3|05 A=
R | e e
L

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Longitudinal  distance ~ from  Y4-chord  poinl, semispans

(a) Plane of symmelry.
fgure - 30. - Qynamis - presswe -ratio. contours Lehind 30" sweptback wing o S&-inets
span. A=4.5. ‘




102 NACA TN No. 1703

5
(a) o; ¢
ar o¢= ; .3
C,=0042. 2 BN
’ N L150- 5 = 100—]
| 5 - =
° ‘4 __]055 */00
(1) oc 4.0, 3 5P —
I = i S
o RN L 9%
A o 100
3 70 i 4
~ 5
g 4 —
[6} 06: 8..st E\ _3 105 —'100 — / /’_
Cr= 0487 2 = i — e
-] . 100
g = e — 105
S -1 ] 80
g ) 1 - -
o N 4 —2 105 100 cEL05 =
@ oo-12.257 = 3 —= | =
G, =0702 § — - | 00" 405
e e e D |
\ % | 90
. 105> A 3
@) oo- 1635 S é = L 10— g —
6 Ce = ! S :‘E B —__’ﬁl/_/___.g el /
— —'50:'/’»4% I e .
_1 | = —] | 1
| | ]

O &2 4 6 8 10 12 14 [6 18 20 22 24 26 28
Longiludinal - dislance ~ from  ¥4-chord  point,  semispans

fb)f SPANISE  STanon.
lTgure  30. - Conlinved.



NACA TN No. 1703 103

T
(a) oc=0; ] -

CL: 00/2 L —.80 — ] P
S = 95 I —
~]C—’/ =2 = 9 L s00 ——
5

A 4
(5) oc¢=4.09. 3 -
- - e 100 ]
¢,=0239. S ? ‘ _8090 -_95/0
S ==t S Mk 100
g -1 60 =]
[
5 * — -
o 4 L 1057 /00— 100-=F—
(¢) oc-8.16; g3 — —
C,=0487 Q.2 ——.80 —
R 95 T 100 A—T1"77,
© ]C WS =T e s e T
é _1 ] =] —L00 1T
S -
5 E— 105
° % '4 /-m —
(@) cc=12.25, < 3 —
= L2 — = -
S A= = — w05
2 -1 F— 400
V]
~ 4 e S ~— 00— T
° S R | ] |~
C,=0902 RS f ——=%r % /;;/%55/
7 = T 4
e — 05—
—IC/ = | I iy a7y
L1

0 2 4 6 8 10 [2 14 16 18 20 22 24 26 28
Longitudinal ~ dislance ~ from  Ya-chord  poinl,  semispans

(6L sparwise statin.
fTgure  30. - Conninved.




104 , NACA TN No. 1703

o]
. 4
(@ o<=0; 3 5
C,=0012 £
A ==70 1
_jc__// = ST 95~ qia I ey
5
4 105 —+—"
) oc=4.09" 3 T
-0239 2 —— o —
‘ s ./ e — 5= —
.g -7 | T—t200~—{_ 200
5 5 »
. ~ 4 /00
(6) 0c=8.18] § 3 —
C,=0487 K 95" 95 ]
J =95t — ) ——
3 IC—/ ] N e w7 T T
S -
< —
3 4 +— 100 —] r 95 =
) oc-12.257 < 3 — — —
= - 200 5=
¢, =a702 . f 80 —1 B ) .95/% 1
' S =% — /10 :
% 7 =95~ 400~
) co-t6.55 5 Sl
16.35° L L o F
C,=0902. = ? % = ’ﬂj ,:!0/—-3;51/00/
[C_/ Tor] 1105 —
[

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Longitudinal ~ dlance ~ from  Ya-chord  point,  semispans

() B sparwise  station.
/Tqure 30.- conlinved.



NACA TN No. 1703 105

'45 =
(2) cc=0; 3 T 100
¢ =001 2 :
e i
5 ”
o < '4 /00 =
() o¢c=4.09; S 3 '
’ Q- ] Log —+—
C=0259. g 2 —r— T
_f — ~ w1 |
g s
() 8.18; Ly B
¢l o¢=68.10; 3
40> ' L1400
C,=0487 T 5 B _ost+—b o _— 95/»
-1
S 3— s —F L~
o t * ' r .00 .
(0) cc=12.257 3 100> e T
G =0702 2 e —
y = U . ® .[ :_,_l.ja/j/ 1 .95 |~
S 400 4= —
S == 100 € 100 405=—
S -f 9 === =
< 5 — S
gy 100 A o0 F—=—
() 0c=16.33" & 3 Sty S 95 —
C-0902. ~ 2 e I —
S — i .
5: — —— 95— 4% =951 —
I N

0 2 4 6 8 10 [2 14 16 18 20 22 24 26 28
Longitudinal  dislance  from ~ Ya-chord — poinl,  semispans

(e) % spanwise - staron.
/e 30 .- Concluged.




NACA TN No. 1703

< 6=52"

o Survey slations

Figure 31.~ Survey Slalions behind 30°swept-
forward wing of 92-/77#4 sparn. A=4.5.



» ‘ NACA TN No. 1703 107
)
¥ . 4 /5:0}"// e 0'
(a) oc=0.0; 3 = S —
. ] [ E— - ——
e
f yazi—
(b) oc-=4. ]57 3 7 0% — e
- 2 e S =
C[_ O—gg- - .1 | . 100‘%%\ &300 —
I = 40% G R
} g'\ _]C 2.0 T~ — 20T
g -
| 5 5 —— —
. 4 — =
(c) cc=8.2; ¥y .3 7 20, —
= XS] — &0° = S -
CL adj Q\ ? ___gOO"\_. 500 &ﬁ_‘_!o\_.goaﬂh\ C—j.O
- ? =80 D 30‘,//-—'
, [Tt =
3
5 i ——
. & =20 = —
- (0) oc=12.3 & g ] b\\ ;(;3-0 —t
‘ : C,=0.64. —10.0" = 5,07 ~
%\=§ 6.0
3 IC-—\\ 3 [ —+ SS90 1
S — — = =20~
kS S
S
Y — —
. S 4 — —
(€) oc=16.3;, T .3
C,=0.75. N ? >
'IC—/ ——F20| =T
)
. 4
' (1) cc=20.4% 3
CL = ag/ Z P
! ' : 10"
- 2 - d

0 2 4 6 8 10 12 ¢ 16 18 20 22 24 26 28
- _ Longitudinal -~ distance ~ from  Y4-chord  point,  semispans

@ Flane of  symmelry.

Flgure  32= Dowrmwash — confours — behind — 30°  sweplforword  wing  of
S2 - mct;  span.  A=4.5.




108 NACA TN No. 1703

v}
° 4 i \___]'oo
(0) OC‘=0.0; 3 — =7,
C, =00/ 1@ 70 ——=£0
e — D)
_jc Lot 39~
v  —
. 4 '
() oc=4./, 3 20
CL"QZZ' '? \40\?_00 '
S I~
é —IC_/ R0 IO 4] <4
5 s
. L4 e |
/6) OC=5.2; § 3 3 T 300_/
CL=0.¢J. B\ ? ——S -0 - 409///
e e — ]
R pp —1_|—30
5
O
5 R p—
. g \43 = 3.0 20°
L ] |—100° =80 —1 50T | = | —
W I ] — 60— —+T—40 T -
*S 1<—/ ] . A 4.001_ //30.
S
S
5
° E 4 1 8 2] //
(e) 00163, X 3 R e e —
C=0.78. = 2z N0, y — T
! = —ra0— 69 =40 701
C./ —// A . 20.
-1 — -
5 6.0°
. 4 — 80 S
(1) 06=20.4; 3 =0z 100800 2z
‘ CL= agz. -? :5200‘,2 !&O/JV/’—40 )
.C p _//a/ —_+—130 i =
" 1400 2.0 /k————--Z.O

!
—

.

0 2 4 6 8 10 12 14 [6 18 20 22 24 26 26
Longitudinal  dislance  from  Ya-chord  point,  semispans

(b) § spanwise  shafion.

Figure  32.- Continued.



NACA TN No. 1703 109

. i A4 ] —
(@) 0¢=0.0; 3 -~ ]
- =777 1
=001 ? NN ¢o ——
~< , 1’.0° = I
[ =20t i 20 o3
5 —
‘ 4 S—— - 10" - L
(b) cc=4.1 3 =~ e APy e e, s
CL=0.ZZ, § \405_00 e £.0°
. == F—2.0—F——F——T1_
& - L=t
S
Q
e "45 20° 1 i
° - ; 6.0° o R "1 =50
(¢) 0c=8.2 g 3 {ze—edl O == 40—
c,=045 S 2 ' S| ]
R = s
o C.__/ ’, :‘700 . ‘//
S =/
© 5 =2.0"
e 4 : 5oL 500D o
(D) co-12.3;  § 3|60z T . 50" o=
- 0.6. 2 | = | °
C =064 RS NS S o e Gl
8 e | .00\\.;\
é _]Q_/ —T_—T
S : .
Iy 10" 2
3 4 "E—T\SO;,OT/ = e e — ==
€ oc=16.3" § 3 N ST LO0F—T——
C =078 X 2l -120—5l0 3 =40 - 30 —F—F
1= O ] __14.0"’“37, — . ///'I
—— 359, -20°
-1 ] N » 11—
50°
5 % 0 S, ) ) /
o 4 80°_lao’ 2 A J1, 0] 1
(7) 0c=20.4; 3 — 100 50" 4043 0°7
C =09 2 —13_0"\;—":@ ’6.0°/ —1 =, ; —
N % 1#04—=5< 5= A=
R ° s A .
_IC—/ 1 1.9 — | T — L I
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

Longiludinal  dislance ~ from  Y/4-chord  poini, semispans
b

© 3z spanwise  slafion.

Figure 32.-Continued.




110 ' NACA TN No. 1703

5
. 4
[0) Oé:O-O,' 3 4/———\.
CL=a0] '§ ] /_/.00 \
S =5 e -
_]C/ —10 10— —
5 =
: 1 — - —=0:
() oc-4.1, 3 I i e B P S I
C=022, f 7 02y )
o C /—__ﬁ\&__///
& -
N
8 2’ 1
o -~ 1.06’0 /—4-00 —2.0 :—:
(c) oc=8.2; L 3 ‘[\ /04—*-.0"——- // o
C,=043 A 30 [ & 180" T~
L Q\ / /fb =) 5:0 _40¢ e 00/ P
e (e
g —/ —] ‘60“ o——1 - aﬂ _[01 * | /C?‘/
< 50°
N 45 v IOQ 100° o= = ///I
Doz & AL A ZZ V.
C-06g = 2L AN\ WS e &l A0
L Y »-——ggo__d ] .%-o, = =
S == o e e o, W
§ Y — AN _fég o+ L0 —_o—
S =
S 5 77
° E -4 -{0—._/5:200 —Zo—
(¢) 0c=16.3, 5 3 R o Sy
c-078 = 2 e =00
| ~12.0' e 160
= 20" _—!_-8.0
-1 %0 -26.0 ==
' o —Tz2q 40°
5 10 — 1800
. A = /’/é/ T
(1) oc=20.4; 3 20 =R = v
C = 09/ 2 L 3.0°—] Z //_/.,/ > _20./// Py
- 5.0 1 | g~ | 19~
" S E— / [P 'o"
- V=205

0 2 4 6 8 10 12 14 16 18§ 20 22 24 26 28
Longiludinal -~ dislance  from  14-chord  point,  semispans

(@) 2@ spanwise  slalion.

Figure 32.— Continued.



NACA TN No. 1703 111

5
o y
(0) 0650.0; 3 Q\.‘as
C,-001 2 s —L
e =
1 2
5 i
. 4 L
() oco4. 3 , —
) CL= OvZZ. P~ -i .10
| S L 20— =
Q t~ o - " et ———— -
§ _]C—/ 1_0')7\0\ / L—"1T — Lo “9
l) 2
A
. f = — _
) oc-82, 8§ 3 S e I e i p i e L e
CL=d4\i. '5 — -0 ‘0 -
b * | - ] ] |1
} e
5
8 A SR s e e e PP
(@) cc=12.3; < 3 20— 3.0 g0
C, =064, 2 < = o ]
L ‘ ! 8 1 A C/’GO —_~50 _4.0¢/ -
g C—\ J/ C _;-—————‘—‘_"’ﬂ___-\,ioa___l_/
j?) | /‘/_ -200—"‘"/, =10
s -
3 j 9T = =
@ oc-163° % 3 Mo o
C,=078 2 2 /{(3.0° 5 ’/0" ,5_0'/5' 0 — L —
L « . ' ] ’4'0-'5.07j/7 7/—’4_0
E— —_— o///”\?a—zo |—1 4 —1
_]C—/ 1 //‘/ . ‘\/*‘10
5
_ 4 £y P . ? // P
= .° ) - O o °f .0 N /r
[/:) (0’ 20- 4, .3 /1-0;3.0 ’40 5/ —60%/'/ / P
c,- a9/ 2 29357520 950 -
é—% —— ,;'4/;0:?"2;3_'/_1;/,
pEaE— e e

0 2 4 6 B8 10 12 14 16 18 20 22 24 26 28
Longitudinal ~ dislance ~ from  Y4-chord  poinl,  semispars

(@ ]Zg spanwise . Stalion. ‘

Figure 32 .- Concluded.



112 NACA TN No. 1703

) l
4
(2) c¢=0.05 3 1-00[ =
,] 70 — /-gL S0 .
-l .
y R X go
9 —
o 4 $00 = —— =400
(8) oc-4.4; 3 e
C,=0.22 2 70 7o—t—
.8\ _]C_'/ = jm:?.f
g - .80
o) .
g 0/ —001=—tr | — — c
- R oo L) 0 -
/6) O¢ = 82,‘ é 3 t/ 95 C/ 80 /// 70 [
CL = a45: Q\ ‘2 e 70 90 L .50 80 ___k’;__—-"/ |
I e ——t—%
IS _]C—/ ==
Q .
Q
5
(d) oc=12.3; S 3 ~95 /% e 7 e e
C,=064. 5 o = /9/0/70 I e o
8 .C,,ﬁ E _—r—t 11—+l
S - = — E
| 100 ;00
= ° S I 0: =50 1 ] L
(g) cc)“é - 105;5 3 g e = S e B s
AN A . — 44/'90‘-95_ ] i .
‘ | ——10 e e 100 T—]
e =1
-1 60
5 100~ /50
4 .92;}/ %50’/ » / 5 ; P ;// L
C 40 . E . 0
(7) 0¢=20.4; 3 70 == ,50.4‘/ -5 607 ]
C,= 091 2
Lo — 0 —
L] =7 10 TNAGA T
120 Et/05 [

Y072 4 6 8 10 12 14 16 16 20 22 24 26 28

Longiludinal  dslance ~ from  Ya-chord  poinl, semispans

‘ @ Plane of symmelry.
Figure  33.— Dynamic - pressure - rafio  conlours — behind  30° sweplforward
wing of 5Z-/mch span. A=4.5.



R

' NACA TN No. 1703 113
'5 r T~ |
. 4 — Ry ——
(a) o¢=0.0; 3 100 =] %'/'00
C,= 807 2 =70
L 1 80
'C,_\ \30 95
—] ] 98
-1
)
4 — —=
() cc=4.1;° 3 b
- ” Z 2 “1.0[0 |
C =028 .
L s 7 70-. L0 |90
& = B =
©
o) —
(c) cc=8.2: § J =95 — _—
G045 % 2 S e i e S e e
. 3 - 90 21 Tt
IR === 95
\8 —] ‘/
b .
)
o g '4 - .95_— //
() oc=12.3; < g 100 T e e o
C= Q.64 v c80| B 90— |
g C_\ == 95
& —""1 :/
Re) _1
‘b .
.5 / ~— —
. . S 4 5 05"
(e) oc=16.5; *Q%: 3 11‘%0 / b 0 o ‘95,, -
.C =00 == o =105 —
I— — T f = 205~
-1 ] o5 =
45 | 10—~ /5 4 L~ L~ =
(7 oc= 204 3 10510227 2 — 1
. o ) -2 gy - —160 ) / 7
—— 100 11244905
y | —— 105 /1/ I

0 2 4 6 8

Longitudinal

oF
Figure 33 .- Continued.

span wise

0 12 14 16 18 20 22 24 26 28

distance  from 4 -chord

slalion.

poinl,  semispans -

,




11k NACA TN No. 1703

o) ~
. 4 00 N
(2) 0¢-0.0; 3 = Za0
N i — £-095
§:_~—: = 90 o -
Ky -
) é ( 0
(5) oc=4.1, . = =
) \
C[_: aZZ '? T |80 ‘—-———'—/.?0
S L] % ,égo L — | -
g _C”‘/ =T ad |_100—
£ 1
5 5
N 4 100\\
() ccs82° § 3 0 C
CL:045 QU 2 g | 1 195 ———
A ] - 90— —.95 |
3 __,C"/ T _ 777 R —
E B
5 105
. § 4 Z _
(d) oc=12.3; K 3 o [ 200=—]
G064 f P As0 s ) | 00—
S A= === =
% Ry - — _] 100 — ]
5 105 > —
_ . 8 4 /\/ - —— =
(e) cc=163° K 3 , =L00— =90 L 95700/~
=0 L 2 A e =7 o
C, =078 g ) e ﬁ/ 1 | 00—
—— == 1 T | T 205~
iy P<=3%0 G —
")
° .4 N __100 —_— —
(7) o =20, 4; 3 \ 4 100 .95/2_1'00 T
C, - 0.97 2 105 —mg=) L
By - = Lo5 100

0 2 4 6 8 10 [2 14 16 18 20 22 24 26 28
Longiludnal  distance — from Ya-chord  point, semispans

) 3Q spanwise  slation.

Figure  38.-Conlinued.



NACA TN No. 1703 115
o '4 I — "'00
(0) 0c=0.0; 3 o
¢, =001, ?
e
e .95
(b) co-4./; 7
=02z, 3 00 4= —
= e
-% 'C__/ ‘/. — 400 A
§ _7 1 —
) 0e-82 9 —
C,= 043 g4 100
= 5 ———— - =
. — % T
< - » :
V]
. ‘ / —Z200 —
(@) 0c-12.3; S 5 L —
C,= .64 £ —
R — =2 T —— 1 v 7051
§ e e
S 5
R e
(€) oc=16.5; S 3 95 A=
C,-078 = ,]2 L=z 5 -
| A== =
—— o — 4 1054 o
-1 Lo0
2 C 100
. 4 e Tl 7a e >
(F) oc=20.4; 3 L (2005
CL= a\?j 2 :/1-10 \ R _//-00 g5 700
é fS— — 2 210 —
iy - —tort——1—+ 100 —
T0 2 4 6 8 10 12 K4 16 18 20 22 24 26 28

Longitudinal ~ distance  from  Ya-chord  poinl, semispans

)
Figure 33 .~Conlinued.

b

? spanwise

Slalion.




116 NACA TN No. 1703

,5 Ik':;’_ﬁ_'— DR R ,,_._,_:':‘__4____._4_.__'
. 4 i
() OC:OJ J T Il
- 1
CL"O&Z ? ; Conslan! value ?Z = 100 -
. R il ’ ° - :
_IC"/ L.___‘___,__»___L.‘L______.___.___L___,__.__I
5
4 N —
(h) cc4.09° 3 40 —
CL'_‘QZZ' - 2 b L 100| —+—T | //
sl e— e
‘§ ] — T St w98 107 | 100}
N “ ~98
3 1,00
O s = =
o l) N |
c) cc=877 S 3 ~C L”/,
C,= 043, Q ? o N —— 2 —
ol 7T E= e = I
E -§«/) R R S S 7, pt ol s e
Q
5 ] —
S 4 ~ [.00 pat :zio T
(@) cc=1226; & 3 — ]
C,= 064, 2 =0 "0 s 105 =0 -
R ——— =7 —
£ ] X E— —
% .
- g L& |w3 s — 1
o ‘U 0 —— L/f.05
@) oc=16.55 S 3 £0 /03| S
gl L. ’/‘
=075, = c rag =T
) N =
-/ 1,00 o8 195
b
y i e
(f) oc=20. Jf 3 7 103 1/0 Cos=
C = 0.9!1. Z N
. ] I C ~ =
C:.\/ . ~ 103 LLIO—~<—
05— 98 —

P
.

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Longitudinal ~ dslance  from  ¥4-chord ~ poinl, ~ semispans

©) 177b 5panw/5€ station. W

Flgure — 33.—Concluded.



NACA TN No. 1703 ‘ 117

w
T3
| 47
| |
i
7% |
A
Survey slations \ K
o 7, ﬂC‘/UG/ed | \\
& Omitted \
\
|

Figure 34-Survey stations behind 60°
sweptback wing of 30-#ch span. A=15.



118 NACA TN No. 1703 »

el \ {=‘110°
(@) o¢=0; 6 s N >
C,=0009. 4 — >
i ] 5 _/// 0 / /-2.0
S _— [ T
] | —RoVo [ ——z0%
2
o)
W) 00406 _ 6 2l
€=0119 § 4 20
§ L | //V‘;Ooc___ . £0- D
’ f | 60| ~2.0 |
i §'\ ’5 2_0"__—_—‘
(c) oc=811, o © = Sy e —
C,=0.251 A 57
50 L
e e =
N ] B A/
. & o} — 40~ i —

(7) co=1217, & 6 S py 50 >
- : 4 — 6.0 —
(=039 2 1004 =895 |~ 50 ]

@ | = L — | 40"
§ P / 1 1 -z0— »
S 50
-8 e S— - /L S i i A D
(€) cc=16.24, + 6 o T
= 9 e
CL“Ojéj’ E) é — 10.0° /
e L 00 s |
P == T Tl 1 407 130
Kol — 80" ——

(f) oc=20.30; .6 200" "1
=077 é BOSTRS ] o -

e N N 1] 60— T
e N s s el e
0 408 12 16 20 24 28 32 36 40 44 48 *

Longitudinal ~ distance ~ from  1/4-chord  point, semispans

@ PFune of  symmelry. :@jNACA ¢

[igure 35.~ Downwash — conlours — behind 60" sweplbock — wing — of
30~ inch spari. A= 15,



NACA TN No. 1703 119

8
(2) co-0; 6 AL o o=
C,~0009. 4
£ €nr0 —
CZ 200\ | -200\\
< 8
) 0¢=4.06; 8 .6 — =
c019 L 4 B T o e S
g 2.0 2.0
3 2 ] — ' —T1
J— o=
AT
S
) %\ '5 T~ "/.0 L=’
(¢) oc=8.11, 6 S A R W e =
C,=0251. o é | Ry — 3.0%0~ 0]
% C —50— | 30"
/
2
s e e B e
(@) oc-12.47 S 6 — —drr——
CL :0 395 4 = ) 00_? i ] ___
S £ S — = 6.0 PE——
S — 15020
S ‘.2 — | = w— 3.0,,7’
- b 50 =]
(6) cc-16.24; £ 6 —] »“jw 80" —
CL ?Q 563 § .4 e 4l D 1 .
=S — SO
-2 - S — | —30
' ) 8 w01, | -
(F) oc=20.30, 6 —t 12.0 "']”1
{0 o~
C, =007 é > ao) 109 155 /
0 4 8 12 16 20 24 28 32 36 40 44 48

Longiludinal  dislance ~ from  l4-chord  poinf, semispans

(b) BQ spanwise  Slafion. |

Figure 35 .— Conlinued.



120 NACA TN No. 1703

5 .
. = [ ~2.0 l—
() cc-Of 6 0 < - —
¢, 0000, 4
Ve
S s R
_p —
o] L0"
(0) cc=4067 5 6 2.0
- Q. e
€ 20119 2 421 S~ 17 o
S - 35 S e ——
)
=
Q.)'\
3 8 AN T
G o8l 6 Bl ey e
¢,=0251 4 R e ——uu
v 2 0T —
E | | sl =25 25 50?0,//
S — 30—t L3¢ ]
"L 207
. 5§96 T e e g
(d) oc=12.17, < 6 ————159=6.0"= —— ——
C,=0.395 4 —— 80100 — gy —————
o 2 h_///ﬁ/g; 1 —
soc 1 A v W
‘23 P [ R //_,/}—-”"3'0__20‘—-
85 ; s
(e) 0o 16.24] 3 6 = 4
G083 S 4 =Sl —
/A A . § _2 ———-—""1’ 3 /74_{00/-:50‘ |
- =1 60=%0 4/ e
-2 1z %Y 05—
(F) 0c=20.507 'g LD 104100 = —
(o' . ' . — o “ 320 °
C,=0707 4 520 = 00 05—12-0; St -
L= . 2 /// 15,0 0. 5~0 5.0’/ L
.C—“\ =" 5.0 4.0°§a°;’/2’.”—_"
Py I B e e e e /e s
0 4 08 12 16 20 24 28 32 36 40 44 48

Longitudinal ~ distance — from  1/4-chord ~ point, semispans

(0)34;2 spanwise  stalion.

Frgure 35 .—Conlinued.



NACA TN No. 1703 ' 121

8
(a) cc=0; 6
CL;0.00Q. 4
2 :
- €0 >
e e ——r—
8 —70
(4) o406 8 6 4 —&
C-0115. € 4 =22
R a2
A E e s
_2 \:///
| § .8 | 100"
e X L vy =50
(6) 2‘6=082\]55; 2 _/4:0.__\//'349;40 e ~8,0
ChEa -12.0' T = e %9,
® 2 = =—=3.0
S -~ = 9/20 =40
e —— %5~
-2 i — o6
~.0° 40" |~ 1-80
g g T 50" | 100"
a o N L
| ) oco=12.17" S 6 Ty = =
€, 20:395. g - /W =
« S = 350 129
3 2.0 ~4.0° gn .
S "k 20" 39" 50 -80
8 Oig" 6:01 _/40 '6:0
° ' L =4 0=
oo S SR
€,=0563 £ 4 = 30% 2
= 2 00" = =0 [
— :_’_’ffﬁa =1 =
-2 —172.0
&o
8 — /;4.0
() 0c=2030° .6 0
C,-0707. 4 — 05 —
2 ALy 0" ‘
1 _—F ~NAGA
+ 2 ] T N ! ]
0 4 08 12 16 20 24 28 32 36 40 44 48

Longitudinal ~ distance  from  Y4-chord - point,  semispans

'» ) ZQ spanwise  slafion.

Figure 35 .—Conlinued.




122 NACA TN No. 1703

‘a) oc=0,
¢, <0009

(b) cc-4.06"
C,-01l6

semispan

-‘ . . - .J - - -
Z\)mé\ﬁmm% NAE\)LAQ\OO

plane,

(c) oc=8.11
(,=0.251.

chord

o [ v
‘\l\
T

|

from

(0) oc=12.17"
C,=0.395.

=0 ' -5.0°
_,g °

N (R Dy

distance

L

_}g'_g, 240

-/6.0'12?2_()‘ A _-R6.0°

(¢) oo=16.24;
CL=0563

Verical

(f) oc=20.30°
C\L=0707

- - -I - - »
(\3\»‘4\0\% mme\)‘«o\m

N
= 2 s
4 8 12 16 20 24 28 32 36 40 44 48

Longiludinal  dislance  from  1/¢-chord  poinl, semispans

@ /ZZ-D spanwise  stalion.

Figure 35 .- Concluded.

-l
™o
()



NACA TN No. 1703 123

. .8 9 I [ I A
(q) cc=0] b -g-0=1,00
¢, 20009 4 1
: — L —
-2
S 8
(b) co-4.06; X 6 -
¢,=0.119 5 4 77 //
L ] — =95 — 1 4100
«C———————/ —1.90 —
QQ_) ".2
Qs
() cc=8.14° 6 0 | A s
€025 o 4 1 e (b — ’
% .2 /..95 |
—— . —— 100 5=——
R -
.
S b — R
() cc-12.17 S 6 /Lm ==
S Czﬁ\ 10 — | I —Fzo5—
S : —— —
8§ -2
8 —_—
() cc-1624" T 6 B e
C,=0.563 § 4 — 200
2
<§—#: ~9_ 70—
() o0 =20.30° y — 90 ——
g = . . . *
G-o7w7 4 T
v .2 —— 700 —+> = :
?h__: = = W7 ————
0 4 8 12 16 20 24 28 32 36 40 44 48

Longitudinal  distance  from  Ya-chord  point,  semispans

@ Fane of symmelry.

Frgure 36 .~ Dynamic — pressure — ralio  conlours — behind — 60°  swepl -
back wing of 30 - inch span.  A=15.



124 NACA TN No. 1703

8 < —
(@ 0c=0; 6 ~ g, T
¢, 70009. 4 %
2 —1 =& 490 3 —
> e ——aY o5
.8 , =
(D) oc=4.06; § 6 o0 =
C=0119. 2 4 k
5 2 . %
—X 0F+— —
= Tro0 P2
Ve
W
\i 8 | —.95
(c) oc=811; 6 '/
¢, =0.251. A —— ——
® 2 —r— — 9Tt —
8 — ]
S5 1 tesT _1T—H4
L1190
o E ’8 5/ —
(0) 0612177 & 6 7 ——
: 95
C0395. 4 — s
3 * 95— /’100 [
S — B e
{ <
3 — e 4002
(¢) oc=16.24; 5 6 =957 P i P—
C0563. E é — T T =100
] = 1o | ‘% i
P | —<ent T d—i00—D -
o '8 ‘.90""‘ L
() oc=20.30, 6 S——’ziﬁ ///
CL=0.70 7 .é —//.907 _95 100
) L / —— A
St
0 4 08 2 16 20 24 28 32 36 40 44 48

Longiludinal ~ distance  from  1f#-chord  poin,  semispans

(b) 5Q spanwise  sialion.

Flgure 36 .—Confinued.



AN

NACA TN No. 1703 ) L 125

8 400 ]
(@) oc=0; 6 \\
¢,-0009. 1 e
— 71} ] 97 95
-2 S==/00
.o 4 e 7 s
(D) cc-406] § 6 =
CL:O./]g .§ .é ) .95 T ' . —-—'/0[0
70 >80 = L=
i S LLow s | T
2 F — —
2
S 3 —
. 1 00— 95—
12) oc-8.11] 6 —_— —
- C,=0251 - 4 o0 —c (,,/,.'-Ma P
e e T—==o
<2
. § 9 T — Coo—
(4) oc=1217 & 6 ==y e
0395, 4 =
LO J. Y < Y /04/
P e ——— = 205
% o —1 q
A 5 95
o ) 5 I A —— |
(¢) 0o=16.24] 5 6 /jﬁ 0 —Z =
0563 % 4 P ey
2 2 e —
-2 —
b
- e 90/‘/7 ]
(1) oc=20.50, 6 %/ A T,
C0707 4 jgﬁ —— g
2 ] — = __‘____//—/./051,10 B
] e A — =l 9 05—
-2 S— ]

0 4 8 12 16 20 24 28 32 36 40 44 48
Longifudinal - dislance  from ~ lfa-chord  point,  semispans

) -3Q speanwise  slkalion.

Figure 36 .—Conlinued.




126

(q) cc=0;

€, =0009.

(p) oc=4.06°
C,-0/16.

/

(¢c) cc=811;
C,=0.251.

(@) oo-12.17
Cfdf)’gé'

(6) cc=16.24;
0563,

(7) oc=20.350;
C0707.

semispan

chord  plane;

distance from

Vertical

NACA TN No. 1703

8
6
4 70
> 60 00—
* g_{; -\95 \90 ———
2 =r—F 90 —/05
8 =£ 10
% {1
b
4 —.95 =
2 S ——
— — =80 _ gp A+
-2
'g 51 |
.4 \ —'ga 1
.2 S e 0 ——1=
il B — —— 95— 50 ——
_2 ".95—-‘
'5 //:
b 195 -/90».80 p 0// —
4 /%F/.QO 95 ——
2 200 |
= 24 —— /00
-2 .60
70 .50
8 By NN - 0l
) 13 )2 .7 o
6 o
4 20 _‘-i (;_
2 e P Py R
S———— 105 D5
— —
-2 20 40 .50
951 30 .30 60
8 90N\ 40\, .20 4 70
.6 .80 - .90 ‘95/
'4 > %\&5 80
'2 = \gg LooZ
o =
—— : oo _
_ 2 /[, l_ ] !
0 4 8 12 16 20 24 28 32 36 40 44 48
Longitudinal  dslance ~ from  Y4-chord  point,  semispans
(@) gﬁ spanwise  sialion.

Flgure 36 .— Conlinued.



NACA TN No. 1703 ) 127
8 =
(@) oc=0; b -5:1.05/
. : /,1,00/
“2
« b
(L) cc=4.06; § 6 J
¢,=0119. g 4
- S 2 9595~
10000
N -2
3 8
(¢c) cc=86.11; 6 953
C,=0251. ~ 4 95
| s R2 o
[§) |
P —2100—
§ 8 =05
(d) oc=12.17; b6 ?90%
C,=0395. 4 — 0 ~
8 CZ —100——
3 —700—
S -2
.8 80 3()& —
(€) cc=16.24] 3 6 ;/%30/5/
G=0563 % 4 SO~ 22.9
=L 0%
— | 2w
-.2 | ‘II)_
o) 6C 50 —— 110
(F] 0c=20.30° 6 ae S ]
e w2,
CZ——\ T 410 _
0 4 8 12 16 R0 24 28 32 36 40 44 48
Longitudinal ~ distance  flom  Y4-chord  poinl,  semispans
@) ]ZZQ spanwise _5/21/‘/0(7.

Figure 36 .—Concluded.




128 . ) NACA TN No. 1703

3

o~
—
-

Survey stotions

/ o [ncluged
a Omitted

Figure 37-Survey Stalions  behind 60°
sweplforward  wing of 30-nch span. A=1.



NACA TN No. 1703 129

, 8 €0 —
(@) o6=0; 6 —o_|
C,-0008. ¢ — it
2 =9 |
27— — —
S 8 —
(6) cc=4047 L 6 e ——
G-0tt. 3 4 e —
2 T —
[. ——7= P° —
- :.2 e et /20_6/2,0‘ 20—
g - !
% e u
/6) Oéz&agjf’ Y, A0 ° ——— ERN —
C=02% - 4 e
g 2 — | leol ==
2 — | & ég/// .
- ] 307
S
‘ s 6 |
) oc=12.135 6 =%
C =034 :
0V 4 == Crim
3 ] 60— 90" gpe—r—
é CZ — ] _‘/f'g—i&o:-zp"
RS TN
() oc- 1618~ 6 ———
CL: 0525 § P ]2_0°)/_,// ] L
S | ——80— | eo—bte 1
— ===,
2 2201 200, 120°
‘ OO 5180 _Ir 249 100"
,. 8 2.0- ‘svﬁ >
Y U /
(f) cc=R2022; .6 J0DE 7/§8‘Op - /// -
C=0646. 4 160 <505
- is0” [ o 0 T80 604" 3
g e = 907" | 20
-2 I — ;

0 4 8 L2 16 20 24 28 I2 36 40 44 48
Longitudinal ~ distance ~ fiom Y4 chord  point,  semispans

(0) Plone of symmetry.

Figure 38~ Downwash cortours behind 60° sweptforward wing
of 30-inch span. A=1J. i




130
(o) oc-0;

‘ ¢, =0008.

<

. S

() oc=404; &

G, =01 3

QJ"\

S

Q.
c) oc=809°

CL=025‘5 ‘g

%

S

(d) oc=12.157
CL=057¥

3

S

.j’b\‘)

) cc=16.15; §

C,=0523 <

‘ D

(7) oc=20.227 -
C,=0646.

NACA TN No. 1703

o] —

' = - £0*

2 ] = I — =
-2

g

6 [ 10+ |
VA RS

8 — 20 < - — |
.6 _30_—}—___’—‘/'

4 40-

2 60~—=50"

____\?_8.0: /9 4 0- . —
-2 -
) 3,07
.8 40. —

o) E\:_{O, 60"

4 e YO

2 ~100=24 =
— /& 0. ,/. S P
2 1 [ 1990~
"g —80 700 ] ,
' —/20—] A

4 0° v

— = 60— 1sp" —
-2 —+— 1 _ +— 1 | —40—
' 120 e

8 14,0 1605 :

6 5%?%/%7 o D e

4 z»zon%/zo.O'/ 801 s o* ////

2 (20nl ———"T J—"1 _ 50°

> 5.0-——%\ 4.10 70"

0 4 8 12 16 20 24 28 32 36 40 44 48

Longiludinal ~ dslance ~ from  Y4-chord  poinl,  semispans

6) -6é Spanwise station.

Flgure 38~ Continued.



NACA TN No.

(@) o¢=0;

C,=0008.

() oc=4.04;
CL=0U./

@) oc=809
C,-0235.

(@) oc=12.13;
C,=0374.

(¢) cc=16.18;
C,=0523.

(f) oc=20.22°
CL=0646

1703

sermispan

from chord plane,
. - . . ol 3 . . . - . .. . o ol . - -
NENES i\')ﬁi\)i{;bfoo Nl oo Ni|had NIuRNGX N[N

distance

Verlical

_ | —F=%0 30T |

—
— —
1 | creotT—
7— -

B0~y

/"/ B0, éOa -

1 | 201 0] .9
=

80
100

—

| —] 4.
- =30 .0

E——

)

oo T R080 80 _gi
=

P =

e g &'
=] ——] 4£.0-
O 4 8 12 16 20 24 28 22 36 40 44 48
Longitudial - distance  flom  Ya-chord  poinf, ~ semispans -

©) -3Q spanwise Station.

Figure 38-Contirued.




132 NACA TN No. 1703

(0) A |
0) 0o=0; 6 L.
¢, = 0006, 4 =0— _
4 1 - —
R 5 S S 0=
2
S .8 ]
b oc=4.04° § 6 o= e
g, FLO 172 0 z [
G=alf £ 4 = e A 2 o e Y, TR
- o= == ey
i —120+——F——F— 10
< 2
S
() oc=8.09° < g 0 0" L2 F30 R0 557
G, -0235 4 a0
- p 2 e e e e
S @ ——30 o t—1
& < —_— ——— e ——
S5 =5 2001 — ot—
' Y. A EZ :
8 4 N i
W) coe12157 & 6 WS e
C\L:0374 .4 140‘ ’12;0/97/[%00 ‘J.'O'/:_ ‘
2
Qg ——
S X
2
=
o 8 _an°
() oc=1615 _ .6 22
C,-05235 & 4 '
3 2
2
. 8 20~
(f) cc=20.22; .6 =12.0"
C, = 0646, 4 -14.0-]
2
2 204

0 4 & 12 16 20 24 28 32 36 40 44 48
Longitudinal — distance  from — Ya-chord  point,  semispans

(@) EA Sporwise slation.

Figure 38—Continued.



. ' NACA TN No. 1703 133

8 €=0>"
< (a) oc=0; b /ﬁ —>
3 - |
CL=0008 4 " 2 o
A
CZ _‘_Li_J - Jatrpz 0'\\?
. § ¢
) cc=4.04; & 6 o
CL=0/][ SE% .‘g ?20 C,__-leo’-——-//
_:2.0.“/l // /
- +— .
§ . ! ]
. X b 1707 —
(c) c¢=8.08, o) — —5-
C,=0233. 4
L v 2 — 1 — >
S -<40 =405 30— | —
S == G ha PR —-
2
g 8 =10-
o Q /:__—'—-*—-——:2.0""_ | "/
. _ 7o ! 20 —<£0
DETH T o =
L / : ¢ /— 0.7 [ —— 0. = /,/-
v 2 =P S0 A
Q Ké—éo é/ | L
- g ':/’// /*210"
2 2 -
L -
8 Ot —
o = =2. A/‘L//__———‘
(6) cc-1618] - 6 2 g0F 0 560 —
C,-0525 S 4 = 5.0 = —
T 5 =
== =207, - }—|
-2 F—tf0 1% e s A
. |
8 A 0/'6:O|°
° . _ ‘\5‘7 =
(1) oc=20.22, .6 ‘28 1970 = //Q/O, 0/./0/
C, <0646, 4 = gorp 021 S 0O =t 50
.2 [—— : /' =20 i S
S ————— —_— ] )
. _2 —-—ird%/ i

0 4 8 12 16 20 24 28 32 36 40 44 48
Longitudnal ~ dislance ~ from  Y4-chord  point,  semispans

o @ é—b Spanwise stotion. 'W

[Frgure 38.- Concluded.




134

NACA TN No. 1703

|

Do

of 30 - inch

ot ‘37'100——‘
(0) 0¢=0f 6 4
¢,=0008. 4 — 77 i s e
L Ot - 2206
\3\——770 180
= O~
2L
100
s 8 ya
. S 7 270 |
) oc=4.04; ‘é\ b C_\Oj - ==
C-01, % 4 L00 =9 5—=r——t— —
s § 4 =
' L ] 7 > 80 | -
R S0 S —
- 95
R -2
S|
Q.
° '8 I'OO_,'—-:__”':: — —
(c) cc=8.08; Yo} e S D e e s e e W
(70255 4 S0
52 == ==u——
R — £ =L %
P =90——05% 10025~
g '8 /9%—//——-"‘ . +fr
() 01213 = 6 ===
C =034 =L =
/ 4 50— //.70,?,1
N £ et — ¢ 50— ————
S<—= =T —t o0 Joo— [ =]
S 2
8 -8OJ\
o . =260 ——
(¢) cc=16.16; E 6 50T P
= - e r— " | ——
e %T:ﬁ 3 oo T 105"
2
(/,/ -20 ZZO 'g ZO‘\;’\\ (l-) ) /‘/ /
o¢ =20.22; : =0 i —
C.-0646 4 77 60170 £60=00—F—
l . < /.50 ///4/
C___d_-——,” ; | 10‘ ///105/——]%00:—

Longiludinal

O 4 8 I 16 20 24 28 32 36 40 44 48

dslance  from  lg-chord  poinl,  semispans

@ Flone of symmefry.

Figure 39~ Dynamic - pressure - rallo  conlours  behind — 60°  sweplforward — wing

span. A

=13.



NACA TN No. 1703 135

8
(a) oc=0: .6 AN
¢,=0008. 4 pe —
2 70— ~ —
S —— é 0 I 95
-2 < 95
Y g 8 —— l
(b) co=4.04;, 1 .6 =] 00=—F——
Ci=0111, & 4
5 2
. 70— T~ 95—
s
o 2
S
o X 8
(c) c<=8.09 -~ .6 —
Cfdai)f 4 |85 ]
T 2 —] -90=—]
S — —80—=> ___________..—.30——- = ]
S -CZ' =395 1—100 o E—
° g 8 95_/// [ S—
(aq) cc=12.13, & 6 122 90 =F——
C,=0574 4 — 00
2 — —HO0=—= oy —
Y ———— — “95.
< -] 105
% 2
8 o —
(e) oc=16.18] 6 ///'90"80 70— /D
C=0525 3 4 seun WS- T '
34 ——
e — =i L
' 90—
8 80—\ e
o . '70_%0 /
o =20.22; 6 s> "
v e
: | —1 90 %;%63
CZ —=—100 110 1077 ]5

0 # 5 1L Io 20 26 26 4F 36 40 44 %
Longitudinal  dislance — from  M4-chord  point, Semispans

(b) 62 spanwise ~ Slafion.

Figure 39 .—Conlinued.




136 NACA TN No. 1703

8
(0) Oé”Of .6 ‘%3100'\
¢, =0008. 4 ¢ — ———
< ——— s — — 90—
= " 95——
<L .80 £90
o g .8 - 1-00—/_—__
6) o¢c=4.04; X .6
=011 § 4 S il
5 2 I \% S oo
7 == ="
i — /——100—'0\0 —105—
Q_;\ .
S 8
-3 a - ] |—"] . 90—
(c) 0¢=8.09; .6 — T //,————//
C,=0235 4 95 95— =700
® 2 g0 ::y; 2 ; |
Q * | — 1
R —— w"/gj} 200 (== 105\\
2
§ 8
o Q ’ “4— /
) oc=12.157 < 6F 95 =
C,=0374 4 - =
L ’ ) ’ 195 70 +— ] =851+
v 2 = O+—100 —100
S L | | A 05—
.% - ] A 205 " pp—
S 2
8 —
o 100 "
(€) cc=16,18" 3 6 o i —
C,=0523. »% 4 .95. 100/1{ D95 L —90
= 2 105= < 1
L] - /],PO G—110——
— = — V00— ———F——+1705_]
4 95
Pt
" 8 ——100 // —D
(7) 0c=20.22; 6 P o % ——
C=0646. 4 07 I~ T M j00]
<] :—::Qj—_é% - -
—= T0—— 105— 200+~

C0 4 8 12 16 20 24 28 72 76 40 44 48

Longiludinal -~ distance  from  fg-chord ~ point,  semispans

© 3Q spanwise  sialion.

Frgure 39 .- Conlinued.



NACA TN No. 1703 | 137

8
(a) oc=0; 6
C,=0008. 4
L 2. 100
-2 =1 200
ol
< ——100
(5) oc=4.04; _§ 6 |
¢ =011, S .g o — .
et N I "=802"0 >
~ 2
S
. a b TR —
(c) oc=8.09° .6 0 | o5
C,=0235. 4
T L =—J0—
S s =L | —doo—
2
8 [1.00
: ] 95
(d) oo=12./3f§ 0 /100/\§\ =T :
C,=0374. 4 o = jaf\,s ;9‘9_——/
S 2 “:35\.00\\\\\500———"‘""
2 J
) T
(e) oc=16.18; _ .6 — _,_C\ %5
S E— ;“O 705 = 200
2 195" 700—F——
.8 105~ _lijor—T1 |4
() cc=20.22; 6 % 0 = /49{[:,
C,=0646. 4 120 c 90—
== 1 L= 100
2

O 4 8 12 16 20 24 28 i 16 40 44 48
Longifudinal  distance  from  Y4-chord  poinl, ~ semispans

(@) 2[2 spanwise  slalion.

Frgure 39 .~Conlinued.




138 NACA TN No. 1703

i e e T 1 T S
(2) oc=0, Yo : | :
¢, =0008. 4 ~— Consian? value, 27700 )
2 0 l q0 :
_Czw/ T ! AV O S I O
S ) IS B —
(b) oc=4.047 & -6 200= — =
=041l § 4 95—
27 —
S 00 ]
Q" 4
S
S b8
o / ]
/6) 06=8.0L9,' '5 / 95 | L
G, =0.23), - ? oo =100
% L ] ‘“ZOO\L—_VWO 105
A
@) oo-12.157 & y 100 95— =
Oé= . ; lt . /‘ 7, T
.// L
C,-0374 4 = 400 S
2 — 105 ———
R s ————— 105"
§ _2 — 95 — 2,00 —
5
AS)
8 100——] —
() cc=06.15" _ O ~ LI ESmm pas S wapy 10
§ 2 ———— 100 == 100
g NI e S S 1) Sy == £ oF— —
i g5 |~ e~ -:{05 10O
100
.8 — 200
r) 0c=20.22; .6 —
C,=0646. 4 = 00— =50 =.95-
2 =710 I
e —— 105
S 100——F

0 4 8 12 16 20 24 28 12 36 40 44 48
Longitudinal - dislance — flom  Y4-chord  poinl,  semispans

@) /:72@ 5panW/lsc sialion.

Figure 39 .—Concluaed.



o

NACA TN No. 1703 139

o ., 4 —Z
60 sweplforward, 60 spaon 3 =L.0
o =84° )
C/;L:gg] § AN Y, S Yy fé\(}@
' ‘9 0 /;9—32@.)50 ~—)/ /
E 1 e}
D)
o =/
g
\g\ 8
O’ swegp , 30 'span v C E20 \\
_ ] N T 30———-"0‘"'—_\
=8/ Q4 [ 4.0
C1=0.34 2 €
X -2 — ! /
X
, S 4
60° sweptback,60 Span S .3 +30° 2po
o=82° \8 2 1 \ AN .
€, =030 S P N\
A=30 NG N7,
, I\ |0 )
=/ Cos T~ | —

0 2 4 6 8 10
Lateral distance from plane
of symmelry, semispan

@) Dowrwash, €. ' o

Figure 40. -LFfect of sweep on the spanwise distribution of dowrwash
and dynamic-pressure ralio behind wings of the same aspect
ratio. Jarl length, 10 semispon for 60-inch-span wings and 2.0 Sem/s,oons
for the 30-/nch-spon wings.




140 NACA TN No. 1703

o y 4 .
60" sweptforward, 60 span 5 \k\§1;=100
G.203! NS SNIZI R
- NG’ 8 L Y L
A=30 Q /) S - ~9
% 0 90 —— - \
M >
03 .
<
S .8
o ” ~N
0 sweeo, 30 span QL 6| /00
o=8.1° vk T9s e
C =034 R 4 =904 I —
A=30 S 2 95— | o p—
0 S =
g ] /.00\
L 2
S
S 4
60° sweptback, 60 ‘span %3 3 51 00 >\\
«=6.2 N .2 o0 '/g.safor\
C=030 R, B0 D) |
A=30 § '0 K/’":————’ _— 954/
.95 <
y S\~

) 2 A 6 8 70 L2
Lateral distonce from plane

of symmeltry, semispan
() Dynamic-pressure ratio, 57/70 .

Figure 40 .~ Concluded.



!

@

NACA TN No. 1703 ) : ’ 141

8
60° sweptforward 30”3,0017 6 '0//30" <
ol=8.1° 4 =] 40;ﬁ‘\)
C,=0H4 2 =50 ¢« =0 )
A=15 S o L6E2 / /
5
9
Y g
0 sweep , 60" span S 3
oL=41° _ ,3 2 —
Cl=a25 é / - IQ
A=60 S, 204 /
-
g
§ et
60°sweptback , 30 'span N6 =20
d =8.2° ‘G '4 3.0°~ \
G029 3 2 — o\ )
A=15 S | <=%5))
~ 0 f3.|0° i //
2

o z 4 6 8 Z0
La’eral distance from plane
of symmerry, semispor

() Downwash, €. :

Figure 47 .~LFfect of sweep on the spanwrse distribution of downwash ond
dynamic -pressure ratio behind wings of the some basic panel. Tail lenglh,
1O semispan for 60-nch-spon wings and 20 semispans for 307nch-spon wings.



L

142 NACA TN No. 1703

ot
| P 100 ?%51 00—\
60 sweptforward, 30" span N ol \\
ol=8.1° 4 — P
¢, =024 g 4 ~35=.907 ==
A-15 W _/,
% -
v
N
O sweep, 60" span N ~100
(04 =4./o g 2 \/00(__795__
S P =—=FS s
. § i — /
X
-% 8 1.00 (@ QF——
60°sweptback , 30 span N —95 / P ' /
:8 2° \D. 4 / ” /90
& =0, S N A : 7//
C =025 NI = —
A=L5 s a
| — 700 — “~NAGA”

0 2 4 e} 8 10 12
Loteral distorce from plone
of symmetry, sermispan

) Dynamic - pressure  rafio %o .
Figure 41 .- Concluded.



NACA TN No. 1703 143

6 ///_‘\\
p AT 1T | "1
de ~ D ™~
doc
L [T — —
0 /ail length=1.5 _ZQ
: _N,deg
— O
—-— 60
8 - —50
6 ./,/"f \\\\
‘ _d_é; \\
doo 4
e i e N [
2 — ]
< Tail_length=0.75 g

-1 0 A L 3 4

Tail position, h, semispan
(a) Plane of symmelry; oc=8.

Figure 42— Effect of sweep and tail posifion on The variation
of downwash with angle of altack for the different
swepl wings of aspecl rafio 3.




1hh

NACA TN No. 1703

8
6 — Lt
//‘ ) >~ A
i A
/ .
de / P
doc / L~
2 =t - -
0 =
— Tail length =152
& _A,deg
— 0
—— 60
5 - -’60
6 I SN
BN
de
Joo 4 B
< | 7ail length =075 8
0 1 I

-1 0 1 2 J A
Tail position, h, semispan
(b) Plane of symmelry; oc=16"

Figure 42.— Conlinued.



NACA TN No. 1703 . ‘ 145

o]
P 1
b g
)
de 4 1 N RS Sy ) N
doc //'////." T | —
// ///
2 = v
Tail length =Z.5é2
0
A, deg
—-— 60
8 ———— -60
T 1 ~——
~
6 // S~
|l
de 1~
ge 4 S
doc -
R :
Tail length=0.753
0 1 !

-1 0 1 2 3 4
Tail position, h, semispan
b . . o
() & spanwise plane; o =8

Figure 42.— Continued,




146 NACA TN No. 1703

— 16
lail length=15% T
\\\ = 14
adeg | | \NAT
—— S R 1)
——-—— 60 /W\ \
/
YA
IR
// \\ \\ 8
y
7 A o
L2 // /// -] ° t(.u\‘)
10 ; //’/ = 4 ﬁm.
o L7 . §
Qly = 7 N
N ) Ve N
S 8 // // \/i \\ 2l S
! T 3
“Eh 6 X \\% o O
R ] // \\\
N : _2
N / \l
W J \\\
o =< |
— Tail length=075% —
_2 : l‘ 7.

7 o [/ 2 3 4
Tail posifion, h, semispan
(d) gé spanwise plane ; oc =167
Figure 42 .- Concluded.




1hT

NACA TN No. 1703

k4

‘deams

‘2560 = 10 ‘ok0'8 = P
o0 WM Burm ueds-youl-0¢ PUIYsSq SI90US YSBMUMOD-JUBISUOD -'¢¥ aandrg

»




149

NACA TN No. 1703

'162°0 = 10 (o118 =0

‘yoeqdesms 09 UM 3urm ueds-YoUl-Og PUTYSQ SI98YS YSBMUMOD-JUBISUOD -"§¥ aJn3tg




(ePTg 98I0A0Y UO 30BIIEAQY)

gH6T 1690300
€O/T *ON NI VOYN

uemIedsyg Y wjop puv ‘-ap ‘paedlog oFeg ‘H £q

+doong Jo soTduy pus so0T3vY 10edsy
ENOTJIBA JO SBUTM Poxadejun puryed O}BM PUB USBAUMOJ

- — VO

T°1°g'1T oTrers ‘£1ITIARAS

(oPTS e8I0A0Y] UO 40BILEQY)
gH6T 1600300 | : 8H6T 1040300
€OLT *ON NI VOVN €OLT *ON NI VOWN
uemIe8ey *y uyop pue ‘-ap ‘paedBopg efeg *H Lg uemIeBey -y Uyop pus ‘-ap ‘pasdog ofeg *H L4
+doeng Jo soTduy pur soTarvy 308dsy -deoomng JO soTduy pum soTqry qoedsy
snotaep Jo sBuipm poxedejun puryeq SYBM PUB YSBMUMOQ SNOTIBA JO SBuTM pegedsiuf) pulyeq ONBM PUB USBMUMOQ
VouN — YN
A ARAN | sButp ejeoTdwop - deomg ARARAR AN sBurM eroTdwo) - orgey 1oedsy




€OLT *ON NI VOVN

*guoTqIsod TI®}-TBIUOZTJIOY 9TQB}INS
1som Bululmrelep I0J pesn aq Lew pojussaad wvie(

s poqussaad

osTe oJe deeoms JO 198JJ6 pur JOB8I1E JO oTdus TITM o1fus

YSBMAUMKOD JO aduglyo JO 18I oYL -deoms pus s073BJI 105ds®

Burfrsa Jo sBuim pededeium qQUSISIITP USY PUTYS]q SJINOLUOD
019 BI-0aN85Id-0TWeULD DPUB 9TIUR-YSBAUMOP SUTBIUO)

YoBIy8qy

* sUOTATsod TIB}-TRIUOZTJIOY OTQBl1IUS
9480W JUTUIWILLSP JOJ pesn oq Levwm pejusesaad Bye(g

*pequssead

c8Te oae desms JO 1096 DPUB JOBYIR JO oTJue T IM oTfum

USBMUMOD JO o3usyo JO oqeI oyl -deoms pus solqel q0odse

Burfresr Jo sBurm pexedeiun qUOISIITP USQ PUTYS] SJNOJUOD
OT3BI-0aNE80Id-0TWRULD PUB STIUB-YUSBAUMOD SUTBIUO)

FoBI18qy

+suoTqTsod 1181 -TBIUOZTJIOY 9TQBIINS
Q50w BUTUTMIS}EP J0J posn oq Lvw pojusssad eIeQ

s poruesaad

osTe oxw deems JO 100JIo Ppums }IoBI1B JO oTJuw U} I# ST2usm

yseMauMOp JO oBusyod JOo 918X oyl +deoms pus solqBI qoodss

Burfasa Jo sPulm pegsdevliun qULISJIITP US] DUIYS] SJINOLUOD
o1quI-aansgead-oTweulp puw 9TFUR-YSBMAUNOD SUTBIUOCH

3o BqY




€OLT -ON NI VOVN

*suoTqaTsod TIB1-TRIUOZTIOY STQelIns
9som Bululmrejep I0J pesn oq Lew pejusssad vye(g

*peqjussaad

osTe axe desMms JO 406JJ9 PUB }O0B131® JO oTFus U IM oTTum

YSBAUMOD JO o3UBYD JO 918I oY -deoms pus SOTQBI 1oodse
Butfaes Jo sBulm pegedsium JUSJISIITP USY PUTYS] SINOJUOD
O0T3BI-9a0E80Id-0TWEULD PUB S6TJUB-YSBMUMOD SUTEIUO)

30BIYBQY
+8UOTATs0od TTel-TBlUCZTJICY STqelIns *sU0T3Ts0od TT®}-TRIUOZIIOY 9TqRIINS
480w FUTUIWILLOP JI0J pesn oq Lem pejusesadd BB nsomw BUIUTMISLSP J0J posn oq Lewm pejussaxd 8IBQ
. «pojussoad sporusssad
osTe axe desms JO 106JJ6 PuB IOBIIE® JO o[BUe LT oTdum osTe oae deooms JO 109JIJ° pur Jovile JC oTdue U3 TM sTdum
USBMUMOD JO o3ueyo JO 938X ol -doems puw sOT1eI 100ds® YSBMAUMOD JO o3uryo JO o918 oyl -doors pue soT1wI 10edse
Burfaes Jo sBurm pegedeiun qUsIOJITP USY PUIYSQ SJINOJUOD Burfaea; Jo sTurm peaedejun 3USJISJITP U} PUTYSQ SINOJUOD
OT3BI-0ane8seId -0TWRUAD PUR STIUB-USBAUMOP SUTRIUO)H o1yeI-oanssodad-oTweulp PUB OTIUe-YSBAUMOD SUTBIUO)
308431 8QY 3oBIIBqQY




