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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM
for the

Bureau of Aeronautics, Navy Department

WIND-TUNNEL TESTS OF THE 1/25-SCALE POWERED MODEL OF THE
MARTIN JRM-1 AIRPLANE

IV — TESTS WITH GROUND BOARD AND WITH MODIFIED WING AND
HULL — TED NO. NACA 232

By Vernard E. Lockwood and Bernmard J. Smith
SUMMARY

- Wind-tunnel teste were made of a 1/25-scale model of the
Martin JRM-1 airplane to determine:

(1) The longitudinal stability and control characteristics
of the JRM-1 model near the water and lateral and directional
stability characteristics with power while moving on the surface
of the water, the latter being useful for the design of tip floats

(2) The stability and stalling characteristics of the wing"
with a modified airfoil contour

(3) Stability characteristics of a hull of larger design
gross weight

The test results indicated that the elevator was powerful
enough to trim the original model in a landing configuration at
any lift coefficient within the specified range of centers of gravity.

The ground-board tests for evaluating the aercodynamic forces
and moments on an airplane in a simulated crcss wind indicate a
high dihedral effect in the présenCe of the ground board and,
congequently, during low-speed taxying and take-off, large over—
turning moments would result which would have to be overcome by
the tip floats.
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Tests of the modified wing indicated that changing the airfoil
contour of the outer wing panel (from an NACA 230 series to an
NACA 44 series at the tip) did not materially change the longitudinal-
stability characteristice from that of the original wing. The
stalling characteristics, however, were improved by the modifi~-
cation by giving a gradual stall over the wing which resulted in
a flat-top lift curve.

Langley tank model 180 hull in combination with the modified
outer wing panels gave approximately the same longitudinal stability
as the original JRM~1 hull with the same wing and tail combination;
however, slightly more effective dihedral and directional stability
were evident for the large hull.

INTRODUCTION

At the request of the Bureau of Aeronautics, Navy Department,
wind-tunnel tests were made to investigate the aerodynamic charac—
teristics of a 1/25-scale powered model of the Martin JRM~1l airplane.
Results of a preliminary invesgtigation of the original model have
been presented in reference 1, while the results of investigations
of the model equipped with a 1/25-scale XPB2M—1R tail assembly and
with various modifications of the JRM-1 tail assembly have been
given in references 2 and 3, respectively.

The present paper includes the results of an investigation of
the original model with a ground board in place and an investigation
of the model with modified outer wing panels. The latter investigation
consigte of a series of tests with the JRM-1 hull which was designed
for 145,000 pounds and a second series of tests with a hull designed
by the Hydrodynamics Division of the Langley Laboratory for a
contemplated 165,000-pound version of the JRM-1 (Lengley tank
model 180).

The ground-board investigation included conventional landing
tests with the model mounted above the ground board with just enough
clearance to reach the angle of attack for stall and tests with the
model mounted in the ground board to simulate water taxying conditions.
The latter tests were designed to provide general information
necessary for evaluating the aerocdynamic forces and moments with a
cross wind at low speeds during the take-—off, and the righting
moments required of tip floats during low-speed taxying.

The investigation of the modified outer wing panel, which was
designed to improve the stalling characteristics of the wing, con-
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sisted of tuft studies and force tests to determine stalling
characteristice. The effect of the wing modification on the
longitudinal and lateral stability of the model was also deter-
mined.

Tests with the model 180 hull were a duplication of the
power—off part of the longitudinal- and lateral-stability tests
with the JRM-1 hull mentioned above, and were made to find the
effect of the change in hull contour on the aerodynamic. charac-
teristics of the model. No power-on tests were made with the
model 180 hull.

COEFFICIENTS AND SYMBOLS

The results of the tests are presented as standard NACA
coefficients of forces and moments. Rolling—, yawing—, and
pitching-moment coefficients are given about the center—of-gravity
location shown in figure 1. The data are referred to the stability
axes, which are a system of axes having their origin at the center
of gravity and in which the Z-axis is in the plane of symmetry and
perpendicular to the relative wind, the X-—axis is in the plane of
symmetry and perpendicular to the Z-axis, and the Y-axis is perpen—
dicular to the plane of symmetry. The positive directions of the
stabllity axes, of angular displacements of the airplane and control
surfaces, and of hinge moments are shown in figure 2.

The coefficients and symbols are defined as follows:

61, 1ift coefficient (Lift/qS)

Cx longitudinal~force coefficient (X/qS)

Cy lateral-force coefficient ' (Y/4S)

Cy rolling-moment coefficient (L./qSb)

2 pitching-moment coefficient (M/qSc!)

Cn yawing-moment coefficient (N/qSb)

Ch hinge-moment coefficient (H/qb'c?)

Te' effective thrust coefficient based on wing area (Thrust/qS)

nD /v propeller diameter-advance ratio
Lift = -2
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forces along axes, pounds

moments about axes, pound—feet

hinge moment of control surface, pound-~feet

propeller effective thrust, (total for four engines), pounds
free—stream dynamic pressure, pounds per square foot (pV2/2)
effective dynamic pressure at tail, pounds per square foot
wing area of model (5.90 sq ft)

horizontal-tail area of model (1.315 sq ft)

airfoil section chord, feet

wing mean aerodynamic chord (M.A.C.), (0.830 ft)

root-mean-square chord of a control surface back of hinge
line, feet L

wing span of model (8.00 ft)
control—-surface span glong hinge line, feet
air velocity, feet»per second

propeller diameter (0.667 ft)

propeller speed, revolutions per second

magg density of air,zslugs per cubic foot
angle of attack of hull base line, degrees
angle of roll, degrees
angle of yaw, degrees

average downwash angle at the tail, degrees
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it angle of stabilizer with respect to hull base line, degrees,
positlve when trailing efge is down

s} control—surface deflection, degrees

B propeller blade angle at 0.75 radius, degrees

Fy wheel force, pounds '

np neutral-point location, percent wing mean acrodynamic chord

(center—of—gravity location for neutral stability in
trimmed flight)

c.g. center of gravity

R.N. Reynolds number

Subscripts:

e elevator

T flap

t horizontal tail

¥ denotes partial derivatives of a coefficient with respect to

yaw (?xample: Ciy = 601/6W)
MODEL AND APPARATUS

. The Martin JRM~1 airplane is a four-englne personnel and cargo—
trangport flying boat of 145,000-pound~design gross welght having
a maximun of 9000 brake horsepower available for take—off. Speci-
fications of this airplane are given 'in tables I and II. The
permissible limits for the center—ofﬂgravity travel (fig 3) were
obtained from reference 4. The airplane loading within these limits
" is not specified.

A three-view drawing of the model as originally received from
the Glenn L. Martin Company is presented in figure 1. A drawing of
the model mounted above the ground board for the conventional landing
tests and a photograph of the model set in the ground board for
simulated on-the-water tests are presented in figures 4 and 5,
respectively. The ground board, which was specially constructed for
this investigation, had a built—in turntable designed to rotate with
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the model. A rectangular section, large enough to accommodate
the hull, was cut out of the turntable to permit the ground

board to be raised around the mcdel to simulate various drafts

of the hull corresponding to epecified loading conditions. The
center of the turntable was located directly below the normal
center of gravity of the model and the two were rotated as a unit
when the model was yawed through the desired range. The hull
contour at the water line (top surface of ground board) was
approximated by attaching cardboard to the turntable. (See fig. 5.)
The draft was measured from the point of the step up to the water
line (top surface of ground board).

For the investigation with the modified outer wing panels,
the original wing which had an airfoil section which varied from
an NACA 23020 at the root to an NACA 23012 at the theoretical tip
(48-inch station) was cut off at a point 21 inches from the center
line of the model (fig. 6), and the outer panel replaced by one
which varied from the NACA 23018.65 section at the 2l-inch station
to an NACA 4413.35 section at the 45.61-inch station. The inter-
mediate sections were determined by connecting corresponding chord-—
wise stations of the cut section (21-inch station) and the 4%.61l-inch
station by straight lines. The tips were made to conform to the
plan form of the original tips. The new outer panels were given
geometric twist of 2.7° so that the wing would have no aerodynamic
twist. ;

Langley tank model 180 designed by the Hydrodynamic Division
of the Langley Laboratory represents a hull for a large long~range
transport seaplane having a design gross weight of 165,000 pounds.
A comparison of the JRM~1 hull and model 180 showing their relative
disposition about the normal center of gravity is given in figure 7.
Model 180 shows close adherence to the form of a streamline body
and at the time was desgigned to incorporate the latest improvements
in hydrodynamic characteristics. Although the over-all length is
areater, the length~beam ratio of hull 180 is 5.9 as compared with
6.68 for the JRM-1. Model 180 has a 30° vee step instead of the
transverse step. The tail pylon of the model 180 is considerably
thinner than previously desilgned huils such as the JRM--1 and the
aerodynanic efficiency of the vertical tail is thereby increased.
The details of the design of model 180 are given in reference 5.

Although the propellers on the airplane are three bladed, the
model was equipped with S—inch—diameter (approximate scale diameter)
four-blade propellers consisting of two identical two-blade wooden
propellers mounted in tandem and rotated 90° with respect to éach
other. (See fig. '5.) The propellers used in the-ground-board
investigation had blade angles of 30.2° and 32.5° at 0.75 radius
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and were powered by a 20-horsepower electric motor. The propellers
used in the modified wing investigation had blade angles of 17.6°
and 23.0° at 0.75 radius and were vowered by four individual
5-horsepower motors, one motor being mounted in each nacelle. The
speed of the motors was determined by an electric tachometer whose
error is within 0.2 percent.

TESTS AND RESULTS

Test Conditions

The test conditions for the various model configurations are
given in the following table:

q v Test Effective

Model configuration jyy /oo’ v} (mph apsrex.)| R.H. R.N.
Landing tests 16.37 80 6.20 x105{1.00 x lO6

original model
On--the-water tests 1.03 20 ] 25

original model 2.30 30 2333 2¥

A 16.37 80 6.20 1.00

Modified wing 4.09 | 40 3.10 .50

JRM~1 hull 16.37 80 6.20 1.00
Modified wing 4.09 Lo 3.39. " < F 50

hull 180 16,37 ! 80 6.20 1.00

The test Reynolds number is based on the wing mean aerodynamic
chord of 0.830 foot. The effective Reynolds number (for maximum
1ift coefficients) is based on the turbulence factor of 1.6 for
this tunnel. '

Corrections

The data obtained with the ground board in place were not
corrected for tares caused by the model support strut because of
the impracticability of obtaining tares. Jet—boundary corrections
were not applied because they have been shown to be negligible for
the ground-board test installation. All other data have been
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corrected for tares caused by the model support strut, and Jet—

~ boundary corrections have been applied to the angles of attack,
" the longitudinal—force coefficients, and the tail-on pitching—

moment coefficient. The corrections were computed as follows
by’ the use of reference 62

bo = 0.626CT,

A0y

~0.0093¢Cg,2

N, /96
4860, [ Q49 - 0.115 <:7EE
Jae/a oty

N\

ACp

where /Ao 1s in degrees. All jet-boundary corrections were added
to the test data.

For the on-the~water ground-board tests (model set in the
ground board) where the model was rolled as well as yawed and
pitched, no corrections were applied to the data for the increased
angle of roll due to deflection of the support strut under load.
It is believed that this would not exceed 1/3° for the largest
rolling moment encountered in the tests. The angle of roll given
in the data is the angle at zero yaw.

' Test, Procedure

Propeller calibrations were made by measuring the longitudinal
force of the model with flaps retracted and tail off at an angle
of attack of ~5.5° (angle at which thrust line is level) for a
range of propeller speeds. Thrust coefficients were determined
from the relation

Te! . = CX(propellers operating) ~ CX(propellers removed)

The results of the model propeller calibrations are presented in .
figure 8.

The variation of thrust coefficient with 1lift coefficient for
two power conditions, A and B, is shown in figure 9. Power A
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and power B represent the full-scale thrust conditions for an
airplane weight of 145,000 and 90,000 pounds, respectively, at

a take—off brake horsepower of 9000. The thrust coefficilents
of the airplane were reproduced during power—-on tests by using
figures 8 and 9 to match the propeller speed and 1ift coefficient
of the model.

Static longitudinal stability and control of the model near
the ground were determined from the conventional landing tests
made throughout the angle-of-attack range at various stabilizer
and elevator settings with flaps deflected 40° and the propellers
operating at zero thrust. To determine the aerodynamic forces
and moments associated with an airplane in a cross wind on the
water, yaw tests were made with the model pitched and rolled to
various attitudes which the airplane might assume while taxying
or taking off. The tests were made at various thrust coefficients
to correspond to certain desired velocities and thrust on the
full-scale airplanes. These thrust coefficients, corresponding
to the full-scale conditions, are given in the following teble:

Thrust condition (fgs) Bt
Maximum Lo | L4.500
Maximvm €0 | 1.765
Maximum 90 <133

1/4 maximum 110 .119
Maximum 120 .397

At each angle of attack for the power-on yaw tests the
propeller speeds were held constant throughout the yaw range
approximating a constant power output.

Propellers of large pitch were used in the model tests to
secure the high thrust conditions that were requested which
necessitated deviation from the airplane torque conditions.

It is estimated that the torque coefficients.developed by .the
model propellers were about twice the values for the airplane
propellers. '

Static longitudinal—-stability characteristics of the model
with the modified outer wing panels were determined from pitch
tests for various power conditions and flap configurations.
Lateral—-stability derivatives were obtained from pitch tests at
angles of yaw of #5° by assuming linear characteristics over
this small yaw range.
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Presentation of Data

The results of the tests are presented in figures 10 to 38
which are grouped as indicated in the following outline:

Data

Ground-board tests (original model)
A. Longitudinal stability and control in landing
1. Stabilizer and elevator data
2. DNeutral points, downwash, q ratios, and
elevator trim positions
B. Cross-wind characteristics during landing,
taxying, and take—of'f maneuvers
1. Landing, negative draft (¥ = £30°,
draft = -0.96 in.)

2. Taxying and take—offs (¥ = 230°,
draft = -0.96 in.)
3. Taxying and take—offs (¥ = 0° to 90°,

‘draft = 1.80 in.)

Modified outer-wing panels (original hull)
A. Longitudinal stability
1. Stabilizer effectiveness (various power
conditions)
2. Neutral points, downwash, g ratios
B. ©Stalling characteristics
1. Tuft studies (scketches and photographs

Figure

10 to

12 to

15 to

dTelvo

19 to

21 to

showing effect of windmilling propellers

and power on stall progression)
2. Force tests
C. Lateral stability
1. BStability derivatives
. 2. Effect of tail @ = £30°)

Hull model 180 with medified outer wing panels
A. Longitudinal stability

1. Stabilizer effectiveness

2. DNeutral points
B. Lateral and directional stability

1. ©Stability derivatives

2. Effect of tail (¥ = £30°)

2k to
28 to

30 to

33 to

36 to

<5 8
1k

16
18

20

22

27
29

31

34
35

37
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DISCUSSION

Original Model. (Ground-Board Tests)

Longitudinal stability and control in landing.— The data of
figures 10 and 11, respectively, have been used to make an
evaluation of the longitudinal stability and control character-
istics of the JRM-1 airplane in a landing configuration clear
of the water (&g = 40®, T,! = O with the ground board in place
simulating the presence of water).

The stick—-fixed neutral points are presented in figure 12 and
are compared with those obtained without the ground board (fig. 18,
reference 1). The neutral points were calculated by the graphical
method given in reference 7.

The neutral points show greater stability with the ground
board in place than without it as would be expected. This shift
of neutral point varies from 2-percent mean aerodynamic chord
at low lift coefficients to 7-percent at high 1ift coefficients.
The downwash and dynamic-pressure ratios for the test condition
are given in figure 13 along with data without the ground board,
taken from reference 1. As would be expected, the rate of change
of downwash with angle of attack de¢/do is less with the ground
board in place than without the ground board, which explains to a
large degree the greater stability of the model with the ground
board in place.

The elevator—control characteristics are nresented in
figures 12 and 14. The elevator appears to be powerful enough
to trim the model throughout the range of 1lift coefficients and
specified range of centers of gravity shown in figure 12. Fig-
ure 14 shows the estimated elevator deflection required for trim
and the corresponding wheel forces for the normal center of gravity.
The elevator wheel forces were calculated assuming zero tab
deflection, an elevator linkage factor of 0.433, and an elevator
boost ratio of 0.825.

Lateral stability during taxying, take—off, and landing.—
Figures 15 and 16 show the characteristics of the model in a
landing or take~off attitude clear of the water as is noted by-
the negative draft. Figures 17 to 20 show the cheracteristics
of the model during taxying and take-offs on the water at various
attitudes of pitch, roll, yaw, and draft.
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The effective dihedral of the model in the presence of the
ground board is considerably larger than when the model 1s not
in the presence of the ground board. For example, without the
ground board Cj; = 0.0004 (fig. 27, reference 1) whereas with

the ground board in place (fig. 15) CZW = 0.0016 at Cp = 0.92.

The dihedral effect becomes even greater with the model rolled
and the hull set within the ground board resulting in large
overturning moments which will have to be equalized by the floats.
(See figs. 19 and 20.) The maximum values of these rolling or
overturning moments (C3 % 0.23) were obtained with the highest
thrust coefficient between angles of yaw of 500 and 70°. (See
fig. 19(a).) The maximm values of the rolling-mcment coef-
ficients are probably slightly smaller than would have been
obtained had the airplane torgue coefficient been simulated. An
indication of the model torgue coefficient is given by the value
of Cy atV¥ = 0° (figs. 17 to 20) which is about half the torque
of the propeller, the remainder being accounted for by the
nullifying effect of wing interference.

The yawing-moment—coefficient curves indicate that the model
generally possesses directional stability to about 20°© yaw and
restoring moments to 90° yaw. The decline of the yawing moments
at angles of yaw greater than 20° is probably due to stall over
the vertical tail. The thrust, however, introduces considerable
variation in the magnitude of the yawing mnments, egpecially at
the larger thrust coefficients.

Original Hull with Modified Outer Wing Panels

Longitudinal stability.— The neutral points (computed from
the data presented in tigs. 21 and 22) for the model with the
modified outer wing panels are compared with those of the original
model (reference 1) in figure 23. The comparison indicates that
the longitudinal stability of the model with the modified outer
wing panels is approximately the same as the original model for
most power and flap conditions. Both models show a considerable
margin of instability for the rearmost center of gravity. For
one condition, power B, &f = 09, the original model shows a
smaller margin of stability at high 1lift coefficients than the
modified wing model, but the difference may be the result of
fairing of the curves and small inaccuracies that occurred in
the original model data.

Stalling characteristics.— The stalling characteristics of
the model were determined by photographs of the tufted wing.
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Sketches were made from tuft photographs for the propeller—off
condition, and a comparison with the original wing (reference 1)
is shown in figures 24 and 25. The results of the stall studles
of the modified wing with windmilling propellers are also shown
in figures 24 and 25. Photographs of the tufted model with the
application of power A are given in figures 26 and 27.

A comparison of the tuft studies (propellers off, flaps up,
fig. 24) of the new wing with those of the original wing show
that the flow is essentially the same up to an angle of attack
of about 11°. In both cases, separation starts near the trailing
edge of the wing between the engine nacelles at an angle of attack
of about 4° and gradually spreads outward and forward. Increasing
the angle of attack beyond 11° causes the tips on the original
wing to stall suddenly, while, with the modified outer panels, the
stall continues to spread gradually outward until the outermost
tips finally stall at an angle of attack of about 17°. With the
flaps deflected 40° (fig. 25), the stall progression appears to
be quite similar to the case with undeflected flap. The original
wing stalls completely at an angle of attack of about 11°, while
the modified wing maintains 1ift at the tips, even at 13°.

A comparison cf the tuft studies with power on (figs. 26 and 27)
with those of figures 45 and 46 (reference 1) shows stalling
characteristics similar to those noted above for the power—off
condition. Separation is delayed by the new outer panels,: and
the stalling angle is consequently increased with the tips main-
taining 1lift up to the highest angle of attack tested which results
in a flat—top 1ift curve. This results in a higher maximum value
of Cj, (figs. 28 and 29) and probably an improvement in aileron
effectiveness.

It is interesting to note how the propeller rotation influences
the stall behind the nacelles. At a large angle of attack
(o = 12.4°, fig. 27) the stall has progressed to a point on the
trailing edge inside of the left outboard nacelle while on the
right side of the wing the stalled area along the trailing edge
has only reached the point where the new panel is attached.

Lateral stability.— The effect of power, lift coefficient, and
flaps on the lateral-—stability parameters is shown in figures 30
and 31.

With the modified wing panels the model generally possesses
less positive dihedral effect than the original model (reference 1).
However, one condition (power A, &p = 0°) indicates the opposite:
more dihedral effect with the modified wing than with the original
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wing. The difference in effective dihedral is as much as.2° with
flaps up, and 5° with flaps extended.

Hull Model 180 with Modified Outer Wing Panels

Longitudinal stability.— A comparison of the neutral points
of hull 180 with those of the JRM~1 hull (fig. 35), indicates
that the longitudinal stability of the hulls is approximately the
same throughout most of the 1ift range. The difference in neutral-
point position near maximum 1lift is within the accuracy of the
method employed in determining the neutral points.

Lateral and directional gtability.— The lateral-stability
parameters for hull 180 and the JRM~1 hull are compared in figures 36
and 37 for the windmilling condition. Hull 180 shows slightly
more directional stability and greater effective dihedral throughout
the 1lift range than the JRM-1 model for both flap configurations.

The greater directional stability is probably the result of model
180 having a thinner tail pylon which would increase the aerodynamic
efficiency of the whole surface.

The tail-on and tail—off characteristice of hull 180 at large
angles of yaw are shown in figure 38 for the flaps—up configuration.

CONCLUSTIONS

Results of wind-tunnel tests of the 1/25-scale model of the
Martin JRM~1 airplane with the ground board in place, with the
modified outer wing panels, and with a hull of different design
(Langley tank model 180) indicated the following conclusions:

1. With the ground board in place, simulating a landing
attitude, the elevator of the original model appeared to be powerful
enough to trim the model at any 1lift coefficient within the specified
range of center of gravity.

2. The ground-board tests for evaluating aerodynamic forces
and moments on an airplane involved in a cross wind during taxying
at low speed during the take—off showed that the model had high
dihedral effect and possessed large overturning moments which would
have to be corrected by the tip floats. Considerable variations in
the magnitude of the yawing moments also existed as a result of the
high thrust coefficient.
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3. Changing the airfoil contour of the outer wing panel
(from an NACA 230 series to an NACA 44 series at the tip) did
not materially change the longitudinal-stability characteristics.
The. stalling characteristics were improved by obtaining a gradual
stall over the wing which resulted in a Flat—top 1lift curve.

For most power and flap conditions tested, the modified outer
wing panels generally gave less dihedral effect than the original
wing.

L. Langley tank model 180 hull in combination with the
modified outer wing panels gave approximately the same longitudinal
stability as the JRM-1 hull, with the same wing and tail combi-
nation; however, slightly more effective dihedral and directional
stability were evident for hull 180.
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TABLE I
PHYSICAL CHARACTERISTICS OF THE MARTIN JRM-1 AIRPLANE

Type . . . . . . Personnel and cargo transport (flying boat)

~

Engines (four):
Manufacturer's designation . . . . . . . . . . . R-3350-8

Ratingg:

Jéooo bhp at 2400 rpm at sea level

Normal power .
\11800 bhp at 2400 rpm at 13,600 ft

Take-off power . . . . 2250 bhp at 2600 rpm at sea level
Propeller goer Tatio « s v [l s s o v v« »s s . 1637
Propeller:

g, SRRl SRR I RSN, P S SN, e L
PHERREr; B% o o o« v v m e s bd e e ke il & s EBLE
Blade design . . 4 « « «v.v ¢ o 0 4 e« o o . 1016~1CHL-18
NunborwerSbladen o &, G A BL RT3
A bIVEIEFERRENOL). o ol v v b aidas woisl a e vl e e ety 900
Side-Lforce TRELOY o . W bl B e o el @ld d W d 1B

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE II

ATRPLANE WING AND TAIL-SURFACE DATA

Horizontal (Vertical
Wing tail tail
Area, sq ft 3686.0 822.4 373.6
Span, ft 200.00 61.67 23.33
Aspect ratio 10.85 4.58 1.46
Taper ratio 0.254 0.643 0.530
Dihedral, deg a0 bgo | ===
Sweepback, leading
edge, deg 3.68 8.05 11.65
Root section NACA NACA NACA
23020 0015-63| 0009-63
Tip section NACA NACA NACA
23012 0008-63| 0009-63
Angle of incidence at
root, deg 5.5 3.0 | ee-e-
Angle of incidence at
tip, deg 345 3.0 —————
Mean aerodynamic chord, ft 20.74 14 .0k 17.22
Root chord, ft 29.50 16.72 21.60
Theoretical tip chord, ft 7.50 10,76 11.46

8Djihedral measured on upper surface.
PDihedral measured on chord line.

NATTONAL ADVISORY
COMMITTEE FOR AERONAUTICS



NACA RM No. LTH20
FIGURE LEGENDS
Figure l.- -é']-'5--scale model of the Martin JEM--1 airplane.

Figure 2,— System of axes and control-surface hinge moments and
deflections., Positive values of forces, moments, and angles
are indicated by arrows. Positive values of tab hinge moments
and deflections are in the same directions as the positive
values for the control surfaces to which the tabs are attached.

Figure 3.,— JRM-1 center—of-gravity location on mean aerodynamic
chord.,

Figure 4.- Position of the —é]-'s-scale model of Martin JEM-1 airplane

and the ground board in the wind tunnel, o = 0 e

Figure 5.- The -%5-— scale model of Martin JEM-1 airplane set in the
ground. board for on-the-water tests., Draeft = 1.8 inches,
¢ =3 Bp=20° o=5.9%

Figure 6.— Geometry of modified outer wing panels for -%—scale

model of Martin JRM-1 sirplane. (Spanwise stations refer to
distance from model centerline. All dimensions in inches.)

Figure T.— Comparison of hull lines of original JRM-1 mode]i
(145,000 1b) and Langley Tank model 180 (165,000 1b). -gs—sca.le,
(Dimensions in inches)

Figure 8.-. Variation of thrust coefficient with propeller diameter—
advance ratio of 3-inch-diameter four-blade propellers on

é%-scale»model of Martin JRM-1 airplane. o = -5.5°.

Figure 9.- Thrust coefficient availlable at any lift coefficient for
the Martin JRM-1 airplane. Total take—off power 9000 BHP.

Figure 10.— The effect of the stabilizer on the aerodynamic charac—
teristics in pitch of the %-—scale model of Martin JRM-1 airplone.
Ground bosrd in place, ¢ = 0%, T,' = 0, q= 16,37 1b per sq ft,
B = 30,2%, 8p 40°% (Draft),_so = 2.1 in.



2 NACA RM No. L7H20
FIGURE LEGENDS ,~ Continued

Figure 1l.— The effect of elevator deflection on the aerodynamic
characteristics of the %-—scale model of Martin JRM-1 airplane.

Te' =0, aq = 16,37 1b per sq ft,

Ground board in place, @ = 09,
= 3%, (Draft) -go % -2.1 in.

B = 30,29, B&p = ko9, iy
Figure 1ll.— Continued.
Figure 11l.— Concluded.

Figure 12,- Elevator—-fixed neutral points and trim ranges for
é%-—scale model of Martin JRM-1 airplane, Ground board in place.

iy = 3.0°, 8p = 40%, T,' = 0, Vertical location of c¢.g. at
29.,8-percent M.A.C,

Figure 13.- The effect of the ground board on the dynamic pressure
ratios and downwash at the tail of %—-scale model of the Martin
JRM-1 airplane, ©Op = 1o°,

Figure 1lh.- Estimated elevator angle and wheel force required for

trim for the Martin JRM~1 airplane, Istimate made from model
tests with ground board in place (fig. 11).

Figure 15.~ Effect of angle of attack on the aerodynamic charac—
teristics in yaw of -%——scale model of Martin JRM-1 airplane.

Draft = —0.96 in., ¢ =0°, T' = 0,119, q = 16,37 1b per sq ft.
Pl 30.20, 6f = 09,

Figure 15.~ Concluded.

Figure 16.—~ Effect of angle of attack on the aerodynamic characteristics

in yaw of %—scale model of Martin JRM-1 airplane.

Draft = -0,96 in., ¢ =0°, T;' = 0,119, q = 16.37 1b per sq ft,
B = 30,29, &p = 55% :
Figure 16.~ Concluded.

Figure 17.— Effect of thrust on the aerodynamic characteristics in
yaw of -%;-_—-—scale model of Martin JRM-1 aliplane. Draft = 0.96 in,
2

¢ =5.0% gq =2,301b per sq ©t, B = 32.5, bp = o°.

(a) o = 1.9°
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Figure

Figure

Figure

Figure

Figure

Figure
yaw

Figure

Figure

Figure

Figure

FIGURE IEGENDS,-~ Continued

17.,~ Continued.
(a) Concluded.
17.~ Continued.
(b) « = 5.9,
17.~ Continued. .
(b) Concluded.
17.— Continued.
(c) o = 7.9°.
17.~ Concluded.
(c) Concluded.

18,~ Effect of thrust on the aerodynamic characteristics in
of %%-—scale model of Martin JRM-1 airplans. Draft = 0.96 in,

5.0°, g = 2,30 1b per sq £, B = 32.5°, By = 20°,
(a) « = 1.9°.
18.— Continued.
(a) Concluded.
18.~ Continued.
(b) o = 5.9°.
18.~ Continued.
(b) Concluded.

18,—- Continued,

(¢) @ = 7.9
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FIGURE LEGENDS .~ Continued

Figure 18.- Concluded.
(¢) Concluded.

Figure 19, Effect of thrust on the aerodynamic characteristics
in yaw of %-—scale model Of. Martin JRM-1 airplene., Draft = 1.8 in,
$ =3.0° B =325, & =0°
(2) o = 1.9°
Figure 19.-~ Continued.
(2) Concluded.

Figure 19.~ Continued.

(e)

(b) @ =5.9
Figure 19.~ Concluded.
(b) Concluded.,

Figui'e 20,~ Lffect of thrust on the aerodynamic characteristics in
yaw of %—-saale model of Martin JRM-1 airplane., Draft = 1.8 in.,

g = 3.0° B =325° B8 =20°%
(2) o = 1.9°.
Figure 20,—~ Continued.
(a) Concluded.
Figure 20,.-- Continued.
(b) @ =5.9°
Figure 20.-~ Concluded.

(b) Concluded.
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FIGURE LEGENDS.— Continued

Figure 21,—~ The effect of the stabilizer on the aerodynamic
characteristics in pitch of the -2-5-— scale nodel of the Martin

JRM-1 ai‘f'plane. Modified outer wing panels. q = 4.09 1b/sq ft,
Bf c

(a) Power A,
Figure 21.-~ Continued.
(b) Power B.
Figure 21.- Concluded.
(¢) Windmilling.

Figure 22,~ The effect of the stabilizer on the aerodynamic
characteristics in pitch of the -glé-—soale model of the Martin

JRM—l airplane. Modified outer wing panels, q = 4,09 lb/sq f%t,
= 40°, :

(a) Power A,
Figure 22.— Continued.
(b) Power B. .
Figure 22.— Concluded.
(¢) Windmilling.

Figure 23.~ Neutral-point variation with 1lift coefficient for
-él—5-—-scale model of Martin JRM--1 airplane.

o %
(a) af = O .

Figure 23.— Concluded.
(b) 53’: = 1#00.

Figure 2L.—~ Interpretation of air flow over wing of -é%—scale model
of Martin JRM-1 alrplane from tuft photog,:aphé of the original

wing (ref 1) and modified outer wing panel. q = 16.37 1b per sq ft,

= 0°,
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FIGURE LEGENDS.- Continuved

Figure 24,- Continued.
Figure 24.— Concluded.

Figure 25.— Interpretation of air flow over wing of é%-—scale model

of Martin JRM-1 airplane from tuft photographs of the original
wing frgf.l) and modified outer wing panel, g = 16.37 1b per sq ft,
| af:‘-l‘oo

Figure 25.— Concluded.
Figure 26.- Tuft studies of %g-—scale model of the Martin JRM-1
airplane with modified outer wing panels., Power A, &g = 0°.
Figure 26.— Continued.
Figure 26.— Continued.
‘ Figure 26.— Concluded.
Figure 27.— Tuft studies of g;-scale model of the Martin JRM-1
airplane with modified outer wing panels. Power A, 8p = 40°.
Figure 27.- Continued.
Figure 27.— Continued.
Figure 27.- Continued.
Figure 27.— Concluded,

Figure 20.— Effect of the tail and the propelleré on the aerodynamic
characteristics in pitch of %;-—scale model of the Martin JRM-1
airylage. Modified outer wing panels. ¢ = 16.37 1b per sq f%t,
8f=00
‘ Figure 29.-- Effect of the tail and the propellers on the aerodynamic
characteristics in pitch of_é%u-scale model of the Martin JRM-1
>
airpling. Modified outer wing panels. q = 16.37 1b per sq Tt,
Bp = 40O
T y
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FIGURE ILEGPENDS.—~ Continued

Figure 30.—~ lateral stability derivatives of the -%;-—scale model of
D

the Martin JRM-1 airplane., Modified outer wing panels.
q = 4.09 1b/sq £t, Bp =

Figure 31.— lLateral-stability derivatives of the %—scale model of

the Martin JRI&+1 airplane, Modified. outer wing panels,
= 4,09 1b/sq £, B = 10°.

Figure 32.—~ Effect of the tail on the aerodynamic characteristics
in yaw of ég—-scale model of the Martin JmM-1 airplene. a = 2,5°,
8f o° ,» windmilling propellers, modified outer wing panels.,
g = 16.37 1b per sq ft.

Figure 32.-- Concluded.

Figure 33.~ The effect of the stabilizer on the aerodynamic charac—
teristics in pitch of the -é]-;- scale model of a long~range flying

boat; JRM-1 tail and modified outer wing panels, Hull model 180,
q= 5, 09 1b/sq ft, windmilling propellers. &g = 0°,

Figure 3L.— The effect of the stabilizer on the aerodynamic charac—
teristics in pitch of the —l;—scale nodel of a long-range flying

boat; JEM-1 tall and modifioo. outer wing nanels. Hull model 130,
q = i .09 1b/sq £t, windmilling propellers. = 4oC.

Figure 35.—~ Neutral point variation with 1ift coefficient for
-élg—scale model of a long~range flying boat; JRM-1 tail and

modified outer wing panels, Hull model 1C0., Windmilling
propellers.

Figure 36.~ Lateral stabllity derivatives of the %»scale model of
8 long-range flying boat; JEM-1 tail and modified outer wing
panelsé Hull model 130, q = 4,09 1b/sq ft, propellers windmilling.
6f =

Figure 37.— Lateral stability derivatives of the -2—1;- scale model of

2

a long-range flying boat; JRM-1 tail and modified outer wing
panels. Hull model 180, q = 4.09 1b/sq %, windmilling
propellers, B®p = 40°,
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FIGURE IEGENDS.~ Concluded

Figure 30.— Effect of the tail on the aerodynamic characteristics
in yaw of the —Elg—scale model of a long-range flying boat;

=

JRM-1 tail and modified outer wing panels. Hull model 180.
q = 4,09 1b/sq ft, windmilling propellers, a = 2.5°, 8&p = 0°

Figure 38.— Concluded.
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NACA RM No. L7H20 Fig.

All 2imensions 1n inches

areas H.7ai] 8224

V. Tail 3736 59 #t

Gross Weight /4 5000%
TaKe Off power-
BHEYRPM 225¢/2600
Prop. Ora. 16.5 ft.

. 27.36-——!
e
=7

.6 pos/?‘?én ZB
29% aft MAC.
298 7 below MA.C.

MAC =996" |.33.20 7o elevortor //T‘ ¥

Reference - — . ——
datu m 106 Hull base line l

art bow ' 5772 -

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Figure 1.- (f25-scale model of the Martin JRM-/ airplane.

Full scale [\wing 3686sg f
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Figure .- Position of the [/25-scale model of Martin JRM-I
alrplane and the ground board in the wind tunnel, =0’
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Figure 5.- The -2—15—sca1e model of Martin JRM~-1 airplane set in the ground board for on-the=-

water tests. Draft = 1.8 inches, @ = 3°, o, = 20°, a = 5.9°.
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Model Versron
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Section A-A
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Figure 7 .-Comparison of hull ines of original JRM-/ mode/ (7_45,0@0 /b) and
Langley Tank model 180 (/65,000 /6). L25-scale (Dimensions in inches)

0ZHLT 'ON INY YOVN



NACA RM No. L7H20

o1 P ek 1 o G 8 R e e i i =
: £
SoPRs E s Bt
L i =5 =

bl

COMMITTEE

LIEEEE LR SEERREEEE
| A Al : = ; ; ; :
B EE = e e e
5 AT g =g . SENE =
¥y : i : H H : - i
N e ; E i S . §
~ = i ST S i : - i i o ilaal
2 - EEEEY, e :
To H : iy : H : :
= - - : - - - : - e
o  EaRR - SEE 5
LL = e : $ 3 £ i : |
| 1 NATIONAL ADVISORY E £
s : : :
20 4k | 48

SRRy SRS AR

7/

B i r@mﬁ/[a?ﬂﬁaf

SHIE ST TN {

. Figure E=Variation of FhraSY coefticient Wit or
" diamerer-advance ratio of 8- inch-di e
T propellers on 25-scale model of Martit JRM-T airph

- 73.5: AT




'NACA RM No. L7H20 Fig. 9

T T 3 i 7 7 T T T i ShE
& Y B R o BESESEGENE.- - -
T T S s i n EaE
§ o 3 1 i ¥ i % i .
L e R e O A o e -y o S S 1 T O S R
| 5 0E o m i P d I e | |
. : | B = ] g I E

} i i i } 1 } i ?

5 W § i 1= I i W‘m f i 1 1 i

- RS R &= Wi u B

s BETE NEESRE =

1] 1 14 v 2

{ t / | { M } t

| L \

2
Fhe.
| |

|

20

L AoF.

|

!

|

]
s

QO. BH
i
|

|

NATIONAL ADVISORY

|

COMMITTEE FOR AERONAUTICS
%ﬂt ‘
!
{

+
1
!
T

|
T
|
[
|
s
B
il
|
|
B At
|
'J
| l 11’Bt
i
Uft chefts

I
oo

{ S

!

|

T

sl

1.

Keraff power 90
4 |
[
1

ight
L
1y
[

Tt (a7

—(seu/bup Inoyy

s = - } W i {
| N Er SR
SEaames HAH e
S ENEEENNT = i PRy T N
ZEEEEEEEENE RN, O 1{ 19 EE!
_ 1 r{Pl T (A t ¢ -0 i { e
! ' W Y 0 ol i I - M L|VL B S O T
i { Py TN i ! { Qg 5=
4 Q g . SRR } 5=
SHEEC TR g i TRl 1 RERs i
=kl - ~ g S e B4
m e ] o S } R xwl‘lyﬂMf i er 1 &
HEER , M : Y BE: D ME
CEEETEi I 1, i B L { e N
i ‘, L1939
i 3 { t { ; ] 5/
P RcEiAEEmE | e mMEEr
G o % 3 N i J‘“
128 e o o T i SRR R ] .
e R .“ e e e SHE-
ENEE I N B I
=REE 1% IR RSN NAREE - S
R R
. BEP EEE AR SENE 8L 3
(' ) AL JORVEY ATV TR =) T b G R S TR
i i

4 |
L fetyithiad oo




teh

T

"*ﬁ?’* _ :..Q ?

| :
i;’Hm ;l"r.. h

gl

SOILNYNONZY 04 JILLWNGO 1.|
AHOSIAQY TYNOILYN : $ 3 \
3 1] s t i
- - - ﬂ et | 3= 7 1 ot
i _ | i =l PR F
t i 3 1 7 [ T T =
+ ko i i i 4 S e S § { ==
| = EECEENL RS ESE T
m. et m _ 4 e A Ol\l Ll
1 i i i / 3 e
r R EEEEE SR EERCELL:
i =i Sl P T 0 ! |
e e i i
| } , AN m !
1 = \\m 2T AT T ST | ey | H L —— 1]
- —- - . — Ao st %&n 2 ! i
£ s ol ] # B ] , m HMN |
ey b : | i | R . H
BN E S } 1 3 ﬁrl,. T 9 ﬁ ¢ 1 +
: e 3 i R f 3 ; fots
NEREEN 2 EEEEEE A =
B w i . {7 N T T
i IRESEEE 3 ! qE
2! “ 22l I 1 N $ i
2 1 T T !
R R SREENESECRERS T m
seitEaE et : . a8 & |
= i | { i |
m.w.n. ; \A..Ik ,V { } { i T 1
o =1 W i I HArOr | s B =
1 i : I 3 ! } I IS = 5 S o TR = P
= B 8 ; “ . | i £ L
Bl BEEESEREIND.- i85 ¥ 1 bl
t { | 3 7 l|JUI
: 3 e
) 5
=TINS
b N




NACA RM No. L7HZ20

I 3 { ] ] ! q
i SaercMaAmsEmsREMBTEEEAAEESus
SEXEEEE NN ] - SRR
R S 13 1 T e Side: I T 1 [ =h 1 NN T Bg=E e ¢
] b AN A S 8 ] T e
1 0 A S W 5 R o M L [0 0 TR O v 2 Wi 0 W PR P
: Kl L____@(dbq'} LA REEETER
8 25 0 P I 1 T 3O G 5 |+t LT P AL 4R M
| :;i PR O 0 i H i ] .SJ
0 O S INEKY 2 EEREES
r 1t ERI o -/0 ol REEE =
5 O L ES EE
=Y | [T i P loi-2h P R M
e -t =28 = i Bl
=n N BEE:
r”f TR 5 T S gl - i A

i G ol T T e
o T A T "?}‘*””‘ g g e EEeT
SMETTTWENTU I RSTER HENNE=SEIESE.

e oy T £ T S O 1 ! } { a ~
S P 5
OEENSESENEEINEHE) ? - ?

; i T* i i . i }
: : o i i | . i
ST DT BAER WE R SR g TR  RRI T T
e R Eis EaEs :
SNEDENE R NEEE ESESREREESEEEEREEE:
1 ST EESGoREr - 2 |
e J= | |
s | |
| g i = | | 2 =
BEECESTAREES S i ( B8
e CURERE RS 1 | ek i P e
Py L 5 . i o B S :
E “4?”"“%'J"‘9 ] 53 : ; : i e f E
SR 1 _.___ LA_I‘ ; NATIONAL ADVISORY i B
i " COMMITTEE FOR AERONAUTICS ! A
ARDUEEREBEDEEY S0V Y L@ | ‘:
S L ’ e
_— ! % g f = T - 7 % S T3 it 3 = _:
L | 4 ¥ / (B 20 f
=1 I E RN ?
o M [ [f_caeffrcs ) ;
Flg

Qure.

‘effect of elevator

Ca,

07

;JWM o

9= (]

Q=l6371b. par sg i,

har ﬁﬁ,en.sgr _of 1he K25~
alrplone. G

n

77 i

F-2ilin

i v } |
I 4 1 1




Fig. 11 cont.
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Fig. 18a
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Fig. 18b

|

1
|
— ot f i

1656 1 S I B LR

1
{
1

4

o 0757+

b 1765

NATIONAL ADVISORY

| COMMITTEE FOR AERONAUTICS -1~
5 1 ]

L

I

HHUE

Angle of

BrBEERRE 6L ARE AREEE
| | | | ! { Lt ! !
B e e
TSRS IS TR En RN
ol dusnar44o00| 1yurt “..,Y.stmi. B
m,, i ! _ ,Jfl e B! 0
“ ! T HRREENE N
i o] | [l



EEbein e BT IRESR S R
| ‘l‘ oo |
i Q Bl i i i i i
| S e e e e e i R rENRET RS G R e e
S ; ‘ ? 1
£ & & il 5K el i ol IS M S B Sl b
i : ﬁ\ : i i i
3 : *~ i i
| 'g NIRE 2 | SR TRt S 223 "" e |
=

al”ﬂ’

™y

| | | 1 1] 1] st ; : ! |
e T U L o fiites el et ot

7 ?’L -
S
T

£ T3 ""‘“‘-";'- : T l J"_"‘
2 { : Vi ) AP,
I /& SagEn ]
ety ¥ g ey |
L PN i
4 3 1 ! |
{ |

R R
R W e i i
£ 52 0 5 5 T R T R I f
RN o/ I S
4. - .ii*. -3 .‘;..Ej; .mj e - ._ - _‘T,~_4‘1_..__%h._~,.

i

NATIONAL ADVISORY

|
1}
|
{
|

Rolling-moment coerpEmsni G T

4

e e | _ | COMMITTEE FOR AERONAUTICS

SRR B L/, (S 0, ) 2 1.

-

A ?
= Figura /8- Continged T




NACA RM No. L7H20

it

.119/77, 7

P
|
!v

|
1
|
|

1t coerr

firig

15

oo ! ,
udinal-force coe)

)

X - et o
pigd
: N : __ ,
=< : llr [.M \
3/ : :
~8 i |
: 4 : i |
L i S i |
| | | ‘
i ]
| il : : S - j
. e |
R —d i 7
¥ : 5
NATIONAL ADVISORY e o e ‘
COMMITTEE FOR AERONAUTICS |
R (L I e
1 i 5 T i o
- s 2 l.lTlr Ll .!\m'lu = = .1..M.1l ! ..?,,IJ,
i 1 | i 3 !
R e e e o
" | L W
S —— 1 Phsielsloaiaan
i ” =5 7
| e SR A 1 =l
» N qm\ i ! } |
- i’ i ! :
i bsidS AR i H = S
1 !
BEREELE
7 M S
= : o e - e
| i i i
i i i R R T e R T o e e TP 5 & i
R m i | ~ _ 1 ; : !




1
|

'S
.

.

.

.

C’!" J
| i

f/ci m‘, :

R

. L

W, L

| Esscis

| Q
s raxs 2 v\upwnt.

of.

Or¢

1

i .
{ i y
{ e
b e
i ¥ H
w ;
i T

* | i ¢
= t

o G
-

- . " NATIONAL ADVISORY

b b 1 COMMITTEE FOR AERONAUTICS [ | {7 |
i i i i i ! H ! 4 4 ~ } i

N

£ N1 o~
,, | 3 N
| e L
ﬂ i S

§: ! N 1

§ D e - 3% SIS N S Ss SO SSSSEIREI S S MRS CICK, BRI (O AR SRS AN
: B A PR G R |
|

Y WD R R A RN e
. 3 HEAEES S NEETEN | A
{ T TFLERpARECEFT e FR R T
DT ER EoEEEN | SR LS R
T e
,,_ T RSN A §
J ] | | ik S Lot
| I‘M NE EE w 2 = \” '
FE | i i
,,




|

.

=

e

b

:
il

|

|

noment o

nt, Cy

L=
>
A

yotl

R s s

dingl-force |coers

S R S L ©NATIONAL AOVISORY .

;- COMMITTEE FOR AERONAUTICS

# i

\

u

.:f—\% i”" .
o

o

[??/0103’0%5060 ZQEU .S’O

Ana/eofunw ;KO’BO W f‘I'j




Fig. 19a conc.

NACA RM No. LT7HZ20

u+Buimis

!

A EH T ﬁew Yubrayylso
UH

Ua
4

TR

90
p-=iTn)
|

H *\
P

e !
- ,A+_ %

}

|

|

}

{

i

1

|
{
|

i

|
|
1
| { {
NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
1 { 1

{
!
1
T

1
|
\
i

P

Angle of yow, W, deg. |

|
|

+

7

=4 i
|

40 50 80

Eea

1 ]
| | 1\
al _I765 (230 ;\1

1

_ b

..... T L 2 J,W
LS : nm
TN T

+ mw _ .o,w‘" _“.Luu .,w

L fi7)
7

4
nol
WU
L

L gent
AT

1]
gl |

T

¥ (. =7 | 1 1y
{272 Lo 0 0

T2 e lTa |y o o i

NV

Fiqure /39-Continued.

il LA

fﬁe&x,%ﬁse\ 5l

)

{
T 3
0
) Nl i
e
:‘_Q\x
8
L
SN
Qo
o
Q
bl
g_
(‘I\".




Fig. 19b

NACA RM No. L7H20

;

5

/4 420!

A
Pl

B

4-3-

1)

. e Fr
RIF|RIS R R] 3
| 0 e _ i il {1 R |
= + ft:th m t .mi hv @W m m _J
! \ : / 3 HME | il
O - B |
e N dokGe
| | ] Ty s b WREN
L1 TR R R T8 L 4 :
. AT T T
-+ S A bl W G Rl B B
{ | 1 t - i i !
= * W - S
' i + + ‘ i \,‘
pbi | ! o _ | | | | p
o AT s )
m g ,“ fehl 4 &

L TR |

20

wbarys,

S ‘ B
- | i .W | D
10 0 O s . MO 5 T B<E
R o O G S B W ¥
: 1 SREEN S i 7 9
W , £k = HE I I Sy
1 ! 4 f ! L i | n
| i ! B 2 R
r ] B ; i 1
o il H L1 m it .
U 3) bl ., . , g Q.
M | e 9 m o
M _ R S O 5 S _\a , N. AR ey
! ] 108 Y “ / L i
! 8 S N T e T
& B M et i Pt
S I <Y . e T | T T i e
DINEL s v RIR R Q
m _,

ot .%A_.V e

_Figure 79, - Continued.

1 1 o e !
L {Py | | D Yusoy 4
S 8 o O R R | =i Y o , -
2 0 o0 O O , (37 b | L
L X ee%e scee
. . L]
LB TP BUST TSP b R N 2l



Fig. 19b conc.

A
v
13
UL
NA
U

-

23U

o7/ 3
SRS
BEEA
|
i
o0 |

o 0753

PR

!

1

|
aw

LAl i
sy

=
T NATIONAL  ADVISORY
COMMITTEE FOR AERONAUTICS

|

{

I

EEE
!
41

i
|

[ i
5 ecaeete
FAEE
|
Angle of-

’
N7

1
!
]

Concluded.

-

4
i

1b]. Concluded.

)

“Figure 13

.
. oo eee eece sose
. . L3 . Y
. . . .
LR . . .
. . o - o o ™
oo . e oo e i e - s i oo 28



Fig. 20a

X N P L A ) w.wv_a..,%l.u_ew B IOy ~f P [ 5- - 2 ,wm i
g \ N ™ | a3
b
B i 1 03 .m Q)

).

7

e

o4 | S
20
4

A
i
ynamic. charac,

=

e
TogE
ol
har
tin JRM-lairplane. Draft=

.
"51 -
¥

?

NATIONAL ADVISORY

>

BE

ol s A

COMMITTEE FOR AERONAUTICS
]
610
cq
7

W

]

250-9

T

[ &,

A e s IS 1 ST |

SEAN
]
ingle of yaw, Y,

:32.5°

NACA RM No. L7H20

I

2

o

- ;

Effect of thrust on the oerad

of V25 tscale. model of

i

{
‘ 1
) = 13°

!
&
.4
A
|
i
et
v
1
4
r_‘-t
]

20
2
[Se g

SR

dpigl T

R

20
LU
b A,
K
2,,
24!
20
LYV
iJ |
L
12
{
Ji2
1A
¥
|
QL |
O
|
i

Sy

|
C AT i R D

, ; v i ! Eii ; ! w ! ! it : = = bt
L uaral 202 JuSOW-OUIYIY IS ﬁ i B 1/ [ T -l WAy A 3

P’-».ZU

>

3 /n,




g. 20a conc.

.

! i I
T ] g5
e 8 =T i ,
B R B R R R R m
e B gl Rl ank 1 L, . w |
i * 1 ! el

0
,deg

e
NATIONAL ADVISORY

 COMMITTEE FOR AERONAUTICS

w., W,

N . > -
RTTNG i
m 1 _/ 1 /1 y

Angle of ya

2030 | 40

0= Contihued.

NACA RM No. LTHZ0

b
!
[
|
3

&
i
i W f i |
| i R D
: HEEENERERANesNRRRARNER
M 1 0 0 1 P 7 By 0 8 S
“ 80 A , Iy
A 9 BRAY-) 115 P S
iy 1 A M 8 PR S RHE HR e TS S
T rg Yu2101447 mm,fwu B(oPtS(2 - {2 AR NI I .wq TUIDILIFOD  LUBWIOW B Oy
I T30 I N0 T o O O A B R R 60 5 U T N 5 e 7 A ot 0 ) 18
B ik £ L 3 S N S 1 5 O s " L




Fig. 20b

NACA RM No. L7HZ20

L

o
O
ﬁ
O
!;l
S
S
—
S
~d
=g |
i
|
]

o

¥o| Yalagys

| © & S| IS
M S R M R S anEe aH|
i B K _ W W e b
! | i 0 M o5
+ T .fﬂ + $ el S b e b R IR R SRS SRR st vaste
REEIRERURENG T RN / R
B B HGR 26 Bh 7 B | .
_ R ! ! :
i i | (S 5
i e T v N .MJ.
. N Br - BERY
e - : : : x — ]
oottt ol : b Fhe 9 .,klr <
EEE P T ] PPN EN
ARSI . ! w ¥ REEE 2 s
i e A 1 L G e
4 " | 1 1 _ 1 ‘ \ 3 mm UJ
i “1 ﬁ _ “ 2 x ..W _A-n_t g
4 priil -k { 4 { UR 0
._, _ \ == i I hi i M 2 . ST P L o
T w L g wm
T w 1 a3 - m‘[ s
-
I

Angle

4
1
Pl
1

-Continue

_ L 0

—— ” i : - .;‘..‘H<. - .- [ - - 9

. | A w ! | )

i Jod 15 55 B 70 R T | #7950 V1 SR OB o A 13 MR ). T ) ) 00 80 L 1S O O 1 CREAE: 7 R AR S D —

{ I 1 H 1 i T Ny | - nL T
ERSNSvARRE JRCIREC JNREIRED 2 IR AL ek R b AL SR R SRR
kel B J T O ™ 4 R T
9 s Loy 26 0 7D YU LF0D 24T | | Tt
E X | g 0 0 112 5 e 5 A O 0 N i
o0 oo (XL X LEX]
. L] . . E
L] . . .
e - Ll .
e S LN By i e, S it S et LR LN R Vit e b e i



‘..oo

Fig. 20b conc.

NACA RM No. L7HZ0

z

.
I O I VAR 8 0 D O
$ } § i | { | [
55 i B
080 T A 5
021 S VR
SISk S R et § 1
| | i | i
T ¥ i i i
. e + + i i q
Fl oy o
= L . |
i -+ t
N~ m |
his ! e |
F*VO N u B
LEERY B T
NN 4 0
» N

g
4

.

| &)
=

U/D3

{oot
NATIONAL ADVISORY

]

E

a0

4

x 4

 COMMITTEE FOR AERONAUTICS | = |

= 4

e e 1 m

iEn

I,

Anqgle of yaw

ol b
P

a S D ” 3
| g 75 g P P T BB 1 R
, R galHECL v Puow-buljoy | | i

luded.

-~

o

sl

N

(h)

ite 20-Conclud:

-

B EEEEw

|
e T L
t




Fig. 21a

NACA RM No. L7H20

i 5 o s i SRR Qeenits tt
e 1S s 5 ) Bl B 153 I L
Yy
| F ¥ ey ATF - [OUTITY L] o &
| S
] SRS, EARL o= ﬂu 1rsJ =S ACCE e |..T.; N N __
5 b1 | 2] N " & .
ﬁ_»g ) _.1 m 0 N5 L _
2 A 53 O B T L EEIRIE Sp
" iy : Y W
=i o x m = %
: el il R vt 1 B Q
I : m " <3 - pCRE
f X R SN b
.V ] e
W ; el TS
D4 {17 | S &
578 ) ' R RRELN
L1 1| 19 gkl B I e
// Fou PSINRS
- 1 ¥ 1. 1Y lsiale |
_ e STTISR8S
2 ¥ _ 3 3 B ﬁ T .
RS A 1 B M
el s — A \k * o IL - I»L\IfJT m o !
i T j TOERY
] CORCONERS
bl e N £ R i N
m i Y U .ﬁl.. Oy
LS £ JIC
FECS | ~fert T RS
, T ITHS 747 7o T RV




=

4

Fig. 21b

=+

i

|

i

E 1
RS
B ;

]

Y- =
i

)

deg)

+ |

|
-
|

I
}

i

S T R 'f"

|
]
]

i

{__._',;_ Sl

|
- ——

| |

gt 2

T+ 5«_1__,_‘_,‘,!;_“__‘____~_‘*__

I
{ Rl i
]

|

——

i

|

K i
e e —

LIS T

|

] |
! e pu st S SR Y NS N S G N S N

R e o e o e S

NATIONAL ADVISORY |

IMlTYﬁ FOR AERONAUTICS

|

{ ___.5

1

2| Tdel | gl

ient

{

——t 2 :
. Tt
¢ {
St

15T o

SER

fti
T’
R %7

e
|
|

/- cloe

S o
!
]
e P ety el

S s e S S
- S8 T =30 N vl

|

|

- RS AEH S

- —

Ff]

L/

[

—t

!

|
o S

1 p o

|
| ! |
e M S S S

i
B0 (P [ (e e =

4

Q7

{ T foie e 1
el el .
o A Nl Wb
P = Vi ! A ‘W-Z Nﬁ
B ) HE
| 1 ! 1 | SRR o foay pono o -
- R
Jvsat] Lals _< w0 Y ”l:MLU

pt i

1

|

S0

|
T

FA__L,A

! i i P70 e e S

——t

o (R

{
\ | {
P~ L 4 I ]

¥
5/ Lo ] N
el < =(m N .
— B 5
41 -t o £ 5 Wl il
AE [ JT.._ _

NACA RM No. L7H20

O.. .....00.
° . L]
»




Q i
— o T ] R A A O e T e e e B0 U I % I I T o T
R I A S , , Q 1] ! Lokl
(AN} -ttt — b b e 1= | | - | — t= | | —-1 t |- — o
: [ SRR ”%;:m__.ff_wqr;m__fm L
B0 Ll SRR 5 O N0 0 O 0T O 0 5 0 0 R i L Y N Sk S
-y _ | P I 0 8, P Lt 0 2 | |
17 5 5 O O 0 ) (R L S A | mww.w__ W
| A , P 8 W R O
i) 2be {f i mk, $17% ! ! I :
’ S I T g T AUPIONFI00 III0Y L AL AT R
I i D 1o - T AR | k. 0 T D R E | R 4 ¥ i
. ! B T + G TP A o
0 R e B B B o] e 558 e SRR ¢ TR A ) e . VS [ & af ol el 0 IR e
i 2 O T R SRR R oy w
| N | L | | B D N ]
ﬁln \(:u e 4 _~|J M | _ gﬂ i _” “ L,r ﬁmm w w u L_ ~
& e 2 @ ) & 5 i il 2 O == 2] S S S £ e . P Mlb. - ‘_ " | SR ,l =S B
IS | | 0 M |
] E N 7B N . 5 O 5 0 s R
] w | P e _ s el e LT B
! e s 1 £ = T , =
s o) ™ e ‘_v«é b A R - | o B g sl
Aw l\ k _r | __ Jeaw ﬂ_ # 1
_ ﬁ

o

}

t
!

{

s

]

o

/Uéa

G G e O e 75 e e

3 _”_.“___‘_‘Ljf t coeffic

ol |
i |
O
I

=
T _ _r 1 i T OB e T
| ik BN L9061 ([ L I | G et L LRI hle Iads, =
.1Wé e '%\ ML ] I . <Tm _¢| - hm m i~ il sk #..: . B “ ,;w ;M‘L.O{m
[ bt e 167 G50 e (o 0 ) AR e U R R RN N
B R T N 7% 5 g 1 N B A B B R R ] 1 T R T e e
SRS b bt ﬁ, s .:7“; .w;;_ b e R S L bt ” .,; - el K S S
R o R R O L R R B Y e W W
: [ | T e L 1 AN R byl | ; {
. o N 1 0 e 5 e e o G SRR D TR e -t
! d_ilﬂ Lf.. _7_ m_ [ “ _@,W,rul | _,ﬁwr*__,r M_.F WC N {
| i A A ! BEE | A . D
e o A o ok S B0 L0 5 =) AHITHE. | ol . =k WS i 1 € ot : P PSEN 00 O R G . o O o SR8 B 92
4 m e L 0 R L L L S
1} }

17

Pl g i e e 15 : M
Aeht 15 R K O 0 O T 5% g RO CRNERDMREN G R REEN e (8 o T e T
ORI P R R P N D 8 1 5 8 5 2 A
Bl it LT e

NACA RM No. L7H20
IS
n



[ay]
% u | A 0 S P P K (T o ) o T
5 = : w.y ¢ S h . ! a __ “ | m .__~ Mmr,lj
B O S A RIS G S
ﬁ _ 4l I | ; i a_ 3 , f= ,‘m.n.n o S
o w ?i;t;./f
Ed ..mL Ll L L odat 3 Y Mf La]
, gl (ol T TN R
N R - D
|8 E _:i/ﬂb&
B S T R M A A
et = X ERLIA e ot
m.ﬁ.m;, BT bt |- Folodedl . |
Mm:;w:m |
_ SN AN
) _, L‘“M% “ ! m Wo =
; 0 N O IR R
: I .__mea,
o A.:‘N Ladl ,_ C A Z“O:Y
Rl A D O S - 55
1 T ) | Alk H I |
fof J( W -t ”.< rn ,;‘Qﬁwyﬁ” { —d
5 ol | _WML A 0
| ] i |
B s T o 0 DO S A
“_ | hL.Z‘T Joudosa e N
: =l 5 Ty
! “ B L
| i = T &S 3
%)
&
N

L8

i

n pirch off 70

p Lifwt coef

‘L |

:

I ASHCS |/

e .771 T

L alrolan €. il{t/lc)cv’/f/.d

DC74

it

[E 422.

1

1

ZHE

NACA RM No. L7H20

. ° e o e
» . . .
. e®e o

e e o oo
ve e esee o

5
“quaro

e O |||o_r.f,ll_rL{. (A 581 )|

144507 Emﬁns =

|

|

o bt}
AQQ.:\.H\.\Q\. B

o T

oede ssee
. .

| ta] Pawer A

A

4Pl D
Pisle %,_JQ




m T A R W ) T
i |

Fig. 22b

|
S

|

|
N

i

IR

—_—

{

J__.

e
{
—

—
i

i O
- AR 8 =3 el T ok 4 S e e = SRR SR SO A S St S : h. SN, [ (R SR L S 4 O Al
iy “ 4 % %4\ w - | * btd : “ Lo L\-, 18 _, ; I ! fa i ,I._r
W * 1 : o | #USNS LIV S @ PA0S - JETATE RS T T T P
T a1 P 1 0 T I 0 S S T P D B
P A (R e I it O LAY (20N Gl 4 =P S HEA L A _+ BB Sy = } _ ., s P ot | Al B
S | R Y UvT_L,. I i
SN ) T IS0 0L O R N D45 30 .4 e O S O 70 R
ﬁ f _. Ww | | HEERER | mq 500 B TN |
ARE S DN A _M | i B bl | 18,
| | | I}
e b e | . iuili I
oo i o e . L L R 8 : IR S R
_ : S R
: Wy e e _ |
I
5

R
1]

: =
Pl

2y

(2.} | s
it ot il B0 SRS e e i P S
i BV [ FRT R tod - | |
L T,ﬂ\.if | i RS R v
” ) - L Y, ASE Bl [ o b i s G SR TS S S e o B S S
%__, 58 4*; : __“/a_e,_“__m_
| 1 P ] 1 ! 1 { el | |
. =2 ;;tw \ \.f NES | A SRS 1 R 1 0 R & Rid e
R e B - T 1 o - R
S RN A S A R WA I g |
|1 A SR RS | | 00 1 L WS EU % Bl 11 % .00 D, i< - 3 S b S 0L . . N 58 | gl
_ A AR T R S - CEYAS M
| (il ! i g , , i { ETA
At it Pt S 7 S8 RS | ! 4l ; e b S IR =1 (s e L PES I (2K 8
1+.1R f\\;\ﬂwﬂ; Bk E T R e
i“_._ %A-L ..\N. 5 i f 1 T o e e
AW, B BN DR S A — _ :

{
|
F
e EET'S
|
-
4

|
ntinue

t ¢ <
' H i
—t =1 =
L i T WS S

B 200 Bl BEL
|

-

Co
RamkAw

1
-

LT

Ry

b - 1 T

o

o

(b) Poker' 3 |
relz2zk ¢

:-_2 SR

=3

$%
J:& —

el
|

Vol

S

Pyt~

{
| |
1 i VRS | T A %

A

L

_ =10 <13

P2 bt T el e b A D L3} EER O S | ey O L

i
-l
— p—t—1—t

Lkt 1 PR
~0Fp 0YoopFD Jo 210U
! O s P TR A i = ot I

i | 1

s
L
W
|

NACA RM No. L7H20

A, e

 EH i £

00 veee
. .
L ]
b4 .
. L ] . : A ‘ 24 e =
oo oo i TR A . PR



s
!

ig. 22¢

NACA RM No. L7H20

{ ! { o gl TR I R
273 B L s ST, e | ) e A S o P O ﬁ | i _

1 EEaEEEEE T
_ m _ BRE s _ 0
SRR e J.-.‘m..,ufi AR -;_ TR W;. R T_, I
, t T T 3 i | e s T T
NIER: 5 B M i.ﬁ:mx LA e ) | | N né_rl vl ‘_ - _;[ 4 _H NEE

n T fu«_ﬁ\w;& 5 5 0 1
I o U1 e R ol N L 5 ORI T 220 B 2 SR v GV ol S LA B I I R 3 5L R I T T
e P s
oy L] 46 VAR | A ) e S X B e Lo el P A TR BRI R R
_r ] W ASRNLER Vo N
Y I 2 it BN, SRS 8 e O R,
R e T HEWNE | S AN RS EREEN
0 o o N O O B A BE L T N B I B e
o A S TR O At S
) IR st S LV A et o o 1 A LR LR s f “,
i i a1 T | Tmim_i”A L |
S ] il B, 08 7 R \\‘ 1 1500 . R (8 s\ 5 . kel M 04 i1
I N :\i_,ﬁ m URBENE SRS ,ﬂ
67 O O O ,[\ﬁ: W ioz I & T P - 50 B
» X R I W A _,_,M,,q_..,_, || M I~ g ﬁm.‘ N (et i)
| 11y V« 5 70 B R el S0 o - D B P
_;_tfw:f LT LN | H L
WA el ol 0 e St R0 R R R R TR L b L e N el e e
\“A:f_ _TWLL,“ L_.f_; - :,ﬁfm_i_uaf
e Pl gl S 1 A L et L O I IR B R LS L
¢, 8 R o T R B
468 T 6 0 0 L L TR e W *% < LM < BBl -
I I O 0 2 5, P 5 0 0 S . BT
o 8 0 0 0 R T S L fodeh T
,_m_w_;.,,_._;_AW,_“._;L“N_H.W._;“A* _.N_:_M;.M_f
T TE T by B SR e O N R BRI E AR e )
= .4‘ L _v. = , i KM d o ‘ i} L I oy } - = P . A n/.l. ¥~ K
_ {4 r d e e _ |5 “ ‘ _ | & L . " L | I ! w —t m L B he | W g—u
: 50 0 O ) 1 e o 2 T 5asl 25 o 8 0 SO0 O o 1o
S TR S 0 R B i 5 0 e S L R I R
e ‘ A 5 A I Y R : SN
.l R N I 0 . I s YR s AW P
{ | 1ol { =54 | | | b st i | \ | | u ~J
:).!l‘\w T\‘ 1 | SR el ww , ﬁ. o ey Jlm 7.1_ A M.up 7.‘ v b _ ‘v  — |*5 ". _ _\\& - 1= TS LT
_\v\n\ - ! | | 2 , | “ * } I / N o L& ! & | N
L AP0 | TP 0w 4urg O ref Y L_ bt M 00 R ﬂm | YT SO FTOOV) H
, | - o O 12 N b 10 [

| | i 1 18| |
ooo" ooo uocw:wob?w]\ o ST AL TEGST il SN R S S, N Sl LS



NACA RM No. LT7H20

, TS SRR R i i AL AR O O L W ) O R W & 7._
,. i ¥ b, | : . . TR ENERESENE
; - ) B e ) . L) L B tnirtft:&-? _ _ _ o | ‘
I - . . & &~ | B S | | S, )
AT HRERFL SRS SR AR R A BT U SRR A R T
N + , G
ini e e Sl Tt SR e 0 1 L 1L L AR e
T = LS P | |
o R VSR . A RN S I G~ 47 0 T B e o i WEE
i ] ! St e e e e
SURITNT R SR S B3 § R b
| o z!.ﬂ!llitirLlLIﬂV.l’lrl el S0 S SRS T o - T L AR .8 = G 8 1 T 0 [0 R CM! , v
M_ 3 49/_- MJ ) R > ! M : 2 mA U ‘au i 4..I.nlp i
F or e e , E ! 3 Y, SR 3 S R TRICH & e AT e iR
S IRE $EL i : £
ST R e WA I B s S SR |
SR R s+ ]
R B T b R T z_aMu L
W | f ﬁ " W.J i
] S SH n \ LI L WV Ll e
F o LR i T, Ny |
| r PR LRI S et - -lwmiia_
| 1 { _

m.,. .

e b e el S S L
el 40 A8 chatatet 5 Dl L A ,.m}i_ AT o
| . | 1S B

L SR BT T e B il ] Ty
t ; ! { S N N (S RS T _ ! VS = gy 1 o { ! ,»,_ !
bl ‘R “ o N
SR A TS PN D R T laicy e e A A

3

|

S LA S ISGRPENIH | SR "

{

RIS T SR S SIS S

=
|
3

= e SRR LGNSR G SRS T S S

Lift coefticient

Yy

/r

}
——t

4

i

oL,
s for

} |

;AW pmeerd

o MR SR SR LR i R (57,1 (NS T 1) SN

ol iE M D5 e I

[

WL

e BT B

e

C T s

b

1}




NACA RM No. L7H20

-l i T ]t |
S T 1w ot 5 . A 0 O O O O
m.q__ﬁ: | _" Kh/
BN e R 0 O I -5 < I I
B EEEEE S S _Mw_ R S ]
i e S = ! A gt o S Y SO Y PO A p——t ) g
bt 8 Ll LI ol I HE R ANV,
LN i s 5
v.\ bt W F;ﬁrﬁ bt i 4L 5 ——teet L] ! ! , 1 | 4 _ | _ | ! _M .m-
o l _M m __ | “ , 4] w } _ w J 3
() 1 N B LR T
XY ! R
bt rw_m , " | = | T 0 A | oefe
Ll s T 0
KRR " T , 1 SR T e
BCHCHERREN HEamkEaaabE o
| ) 4 i ] | frst | I | ]
L +|w¢11J;:r4;we4a+Llr+fw
el L] el | S e A
L A EEE T
L J__ 58 B ,.T NI ,
e R | (L , - 50
A 0
S M| . ﬁ ; L] i ]
| |

T

r'F—— T

B O e

+ Canclyded. . |

= 40°

4

(b)

1qure |23

20 15 0 I

iE Y H
o i . | * i el B
| Lo [ | it a | | ﬁ I m _ A 1
HNN RN RN /! pad | i
8 S f S ACSS W | [l i I
e B i e R Ak e
T A R L SR T oA e ahl e




o -
. L

.
. . .
®0se vene eoe

Original wing Modified outer wing panels
Propeliers OfF : Fropellers of'r

Windmilling pPropel/ers

L0)

0 v
. 0.9, l““‘"-:“"]

el
—1 " T T P XA
s RS0t %0k 7090k
: oAL-88° a-87° | =87
| Flow arrection L] Smooth 01 unsteadu. R sra/lea

Frqure 24 Interpretartion ofair flow over wing of 1/25-scole mode/ of Mar’in JARM-/
airplane rrom rurt phorographs or rhe original wing (refl) and moaifred ourter
wing panel. o =/16.37 16 per sqfr, &g=0°. e b

COMMITTEE FOR AERONAUTICS

0Z2HLT 'ON INY VOVN

vZ "314




rrginal winag Moarricd owuter wing, Lane/ls

Fropéllers orf Fropellers off Windmiiling oropcllers
1 7 ' l L 5 o )

— ‘,';‘u, . > Pyl ol CERIR T

i W

‘ 777 2L TR
35 . AR,

b v
777 T
7 gogf“é;:gs‘

!
Preeessam s SIIEG 0L Y, -
- BZERHEIEILY ¥ JR I
2955 ‘gpg.:.., .::.00 g
XK S

< :
e / SRR %

Py 28>

KA unsreaay B4 Sralteqa

NATIONAL ADVISORY

|
|

[

|

[

|

|

[

|

|

| V| Flow airection
|

{ F/gu,"e 24-Continued COMMITTEE FOR AERONAUTICS
|

|

I

|

OGHLT 'ON IWHd VOVN

"Juod $Z ‘314

|
!



W] Alow airection

Frqure 2%4-Concluded.

Frooeliers ore

Modified outer wing pPanels
Windmilling

T

Al

VA Unsready

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

v::).\

1
B Li’wﬂ —,

%

Prooeliers

A

/

7

[

|

+

v

OGHLT 'ON WY VOVN

*oU0d 7 ‘314



Original wing Modified outer wing panéls
Fropellers off Propellers off Windmilling 0f0/0<9//<9f)
g3 9 ;’Tﬁ{%*’;{} *f* o T R B *Q)‘{V@y\* &3 B* O
ey A_{’/j R\ SALAN, \i/ X /b
a=50° a=50 ac=50°
el i kb
T by FF v R 1 T F ! )* Hoy )
QREARTAIE g b e Uy M QG At \ \ ' J~ WA Y
SN N ¢ S —REEINY T SY ) R 55 i, \ X
Sy ¥ RN */fg\\ f /X a \\ Y\ / ]
ac=7/° X=70" o =7/°
(+ ¢ : g 'h \. : :@_i D)
LA [,_y ,@
a=8/° a=8/° o=8.1°
M i (
iyi=—=alty L 'T
: AR l R N — by { 1 é'\ ﬂ
Gt i tf-t;U‘--.' \)» oo Gl S T A 40 v
—xa e f ,._'\e( RS S Bt EFTT Y
=92 ] , a;-9/
(Y] Frow direction L1 Smoorh £ unsteoay Eg Stallec
Frgure 25- Interporetalion oF airr/ow over wing of (25-scole model of Mortin JRM-/
9 9
u/r /anc rrom Turt phorographs or rhe original wing (ref [) and modified ourer
g panel. g=/6.37 /bs 0er 54 Ll Sg = Hal. NATIONAL. AOVISORY

02HLT 'ON INY VOVN

Gz 314



Original wing
Propellers

orr

Flow direction

Figure 25 ~Concluded.

L]
o
.

Modified outer wing ponels
Winamilling propéel/ers

Fropellers off
i

a@=130° a/3/°
[J Smooth Kl unsreoay B Sralea

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

O0ZHLT 'ON WY VOVN

EOU0Y €7 *81d



NACA RM No. L7H20 o o Fig. 26

o A1 Cha I
1,7

/ (‘lllfll [‘ ” ‘; lll‘ ‘(\‘

l‘/l[’/ Fy Y i x

e R

Ia:))!/

Figure 26,- Tuft studies of 5F -scale model of the Martin JRM-1

airplane with modified outer wing panels. Power A, & = 0°.
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Figure 26.- Continued.

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS
LANGLEY MEMORIAL AERONAUTICAL LABORATORY — LANGLEY FIELD. VA



Fig. 26 cont.

NACA RM No. L7H20

Continued.

.

Figure 26

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

VA

LANGLEY MEMORIAL AERONAUTICAL LABORATORY - LANGLEY FIELD



Fig. 26 conc.

NACA RM No. LTHZ20

Concluded.

Figure 26.-

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

LANGLEY MEMORIAL AERONAUTICAL LABORATORY — LANGLEY FIELD. VA



[ ]

[

3
L L2 ]

NACA RM No. LT7HZ20 Fig. 27

i [/1 77T,
14 [ 4 /
! / /
218 f / /[l’r

!

Figure 27.- Tuft studies of 715- - scale model of the Martin JRM-1

airplane with modified outer wing panels. Power A, &;= 40°,
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