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WIND-TUNNEL TESTS OF A 0.182—SCALE MODEL OF
AN F4U-1 ATRPLANE WITH EXTERNAL STORES

By H. Norman Silvers and Kenneth P. Spreemenn
SUMMARY

Tests were made in the Langley 7- by 10-foot tunnel on a
0.182-scale model of an FLU-1 airplane with external stores.
This paper 1s concerned mainly with present1ng the data obtained
in this investigetion and with a comparison of some of these data
with flight-test results determining the feasibility of estimating -
flight buffet Mach number from tunnel data.

The results of this investigation indicate that the incremental
drag coefficient due to external stores may be used to estimate the
meximum Mech number that the FLU-1 airplane may reach in £light when
it is equipped with external stores. This estimation is conservative
for the five configurations investigated by amounts varying from O
to 10 percent of the flight limit Mach number. The free-stream
tunnel Mach nwmber corresponding to sonic flow over the lower surface
of the wing in the region of the store is a good indication of the
lower limit of buffet in flight of the FLU-1 airplane when equipped
with external stores. The fluctuations of total pressure over the
horizontal tail are not sufficiently large (maximum of 1 percent a0)

to cause buffeting of the airplane.
INTRODUCTION

It has become stendard practice on military airplanes to
attach additional armement and fuel tanks externally to the aircrafi
to increase its ubility end to facilitate maintenance. When airplanes
equipped with external stores reach relatively high flight speeds a
phenomenon is encountered that impairs the efficiency of the alrplane
as a gun platform and restricts its maximum speed. This phenomenon,
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2 ~ CONFIDENTTIAL NACA RM No. LTE20

called buffeting, has been characterized as & progressively increasing
vibration of the airplane with increase in flight speed.

At the request of the Bureau of Aeronautics, Navy Department,
the effect of external stores on the aerodynsmic characteristice
of airplanes is being investigated for the National Advisory Committee
for Aeronautics. The first portion of this program was the deter-
mination of the low speed aerodynamic effects of external stores on
the stability of models of military airplanes (reference 1). A
theoretical approach to the problem was also published and is presented
as reference 2. The resulte of flight tests conductod on the FLU air-
plene equipped with external stores are presented in reference 3.
The flight results are confined to the Mach mumber abt which buffeting
of the airplane becomes objectionable in the opinion of the pilot.

The present investigation was conducted in the Langley high-
gpeed T~ by l0-foot wind-tummel to debermine the feasibility of
using wind-tunnel data as a means of predicting flight buffet Mach
number. No abttempt is made in this report to present a detailed
anelysis of the phencmenon of buffeting. This paper 1s confined to
a presentation of the data obtained by this investigation and a
comparison of wind-tunnel and flight-test results of the F4U-1 air-
plane with external stores.

COEFFICIENTS AND SYMBOLS
The coefficiente and symbols referred Lo in this report are

defined as follows:

ACh change in drag coefficlent due to external store,

(Dem ; SDClean\}, positive when store increases the drag
ACy, change in 1ift coefficient due to external store,
(Lex'b ’SLclean\}, positive when store increases the
1if% : | |
LCpy change in pitching-moment coefficient due to external
stbre R Mox ;S}élc;ean)" positive when store increases

the pitching moment.

C refers to Mach nunber or coefficlent
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D drag, pounds
L 1ift, pounds
M pitching moment, foot-pounds
‘-%9 pressure coefficlent (p ; PO)
M Mach number ( Y—)
a
q- dynamic pressure, %pvoe, pounds pe:r square foot
p static pressure, pounds per squarec foot
8 wing area (9.85 sq £t on model)
o mean aerodynamic chord (1.49 £t on model)
c chord of wing
v velocity of air; feet per second
a velocity of sound, feet per second
a angle of attack of the thrust line
B VA - 0P
€ blockage correction at high speeds
Subscripts:
o denotes free-stream conditions
cr critical -.Mb' at which compression éhock is formed as mani-
Tested by pressure-distribution data
cp when used with M - denotes My for ACp .divergence
cor. corrected Mach number or coefficient of force or moment
m meagured Mach number or coefficient of force or moment
Note: Mach numbers and pressures without subscripts denote local

conditions
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MODEL, AND APPARATUS

The Langley high-speed T- by 10-foot tumnel in which this
investigation was conducted has a closed throat, rectengular cross
section, and is of the single return type. The degree of turbulence
in the air stream is very low. The model used in this investigation
was a 0.182-scale model of a Chan.s Vought FiU-1 airplane. The model
conslsted of a fuselage and a wing of NACA 23018 section at the fuse-
lage center line and an NACA 23009 section at the tip. A three-view
drawing of the model showing the method of mounting in the tunnel
and a typical store installation is shown in figure 1. Photographs
of the model mounted in the tunnel are shown in figures 2(a) and 2(b).
The locations of the static-pressure orifices on the lower
gurface of the wing are given in figure 3. The models of external
stores used in this investigation were a Lockheed drop tark and a
Navy Universal drop tenk. Drawings of these stores showing pertinent
geometric characteristics and static-pressure orifice locations are
presented in figure 4. These stores were atbached to the model by
small scale duplications of full-scale pylon fairings. Models of
these pylon failrings with the locations of pressure orifices are
shown in figures 5 and 6. The various combinations of tanks and
pylons tested are given in columns 1 through 4 of table I.

The duct configuration of the model and inlet velocity ratio
corresponded approximately to that reguired for high-speed flight
condition of the airplane.

Static-pressure mecasurements were photographically recorded on
a 56-tube direct-reading manometer.

The survey of the fluctuations in the total pressure in the
weke was made with a standard pitot-static tube, the static-and
total-pressure chambers of which were connected to either side of
an electrically sensitive diasphragm. This instrument was mounted
on a remotely controlled carriage located in the tunnel test section.
(See fig. 2.) Fluctuations in total pressure were recorded by move-
ment of a light beam on a photographically sensitive drum of paper
rotating at a known speed, thus meking it possible to determine the
period and amplitude of the wake fluctuations.

TESTS AND RESULTS

Procedure

Syrmetrical store installations were tested in addition to
asymmetrical arrangements because of the mutual interference effects
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indicated by flight buffet Mach numbers. It was originally intended
to obtain information on the sercdynamic characteristics of the
model in the presence of 1000-pound bombs symmetrically and
agymmetrically disposed from the plane of symmetry in addition to
the two types of fuel tanks tested. Due to the time available for
this investigation it was necessary to eliminate this portion of

the program and also 46 measure pressures on only a few of the
configurations onwhich force date - ags taken. TPressure tubes were
connected for only two 'basic' configurations, that is, the Lockheed
tank on a Standard pylon and the Universal tarnk on a Standard pylon.
By so doing, it was possible to obtaln the necessary pressure ,
measurements for various other store configurations without comnecting
additional pressure tubes by the simple expedient of adding either

a store configuration similar to one of the basic configurations to
the opposite wing or by inserting an extension to the pylon falring.
Due to the expeditious nature of this method of obtalning pressure
distribution date it was possible to obtaln considerably more infor-
mation in the allotted time than would have been possible if configu-
rations requiring additional pressure connections had been investi-
gated.

Static-pressure distributions for all configuratlons tested were
taken at a congtant angle of attack of -2. 75° through a Mach number
range extending from 0.3 to approximately 0-T13. The angle of attack
wvag pelected as that for which the model 1ift coefficient was com~
parable to the high-speed 1ift coefficient of the airplane. For
several configurations, additional angles of attack were tested to
obtain an estimate of the general effect of angle of attack upon
the pressure-distribution characteristice. The static-pressure
orifices in the pylons were located very close to the Juncture of
pylon and wing (fig. 5) and approximately in line with the static-
pressure orifices of station 5% on the lower surface of the wing.
The results of the chordwise distribution presented herein at

station 5% are composed of data obtained over the lower surface of
the wing and over the pylon at the pylon wing juncture. Unfor-
tunately, it was not possible to use some of the pylon orifices
because of the condition of the tubes. The pesk minimum pressure
in such cases wag based upon an estimated fairing of the data.
Pressure measurements for each Mach number were recorded simul*
taneously at all stations.

Force measurements were made at congbant angles of attack of
-3.5%, =2.75%, -1.5°, end 025° through a Mach mmber renge similar to
that of the pressure-digtribution tests. Force measurements
consisted of six component automatically recorded balance readings.
Results of these tests are presented as increments of 1ift, drag,
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and pitching-moment coefficlicnbts. These increments were obtained
by a subtraction of the data for the model without stores from
the data obtained with stores in place. Although all forces and
moments were recorded, only those which showed any appreciable
difference (drag, lift, end pitching moment) due to stores are
presented. ‘

Weke surveys were conducted 2 a plane located at the hinge
line of the horizontal tail and perpendiculer to the plane of
symuetry. These tests were made at a constant angle of attack
of -2.75° through a Mach mumber range’ from 0-3 to approximately
0.650. The region surveyed extended from the plane of symmetry
outboard 12 inches and from the center lins of the tank vertically
upward 18 inches. '

The results of these tests (pressure and force measurements
and weke surveys) were compared with the results of Tlight tests
which consisted of the Mach number at which buffet was first
encountersd (colmm 5, table I) and the Mach number at which
buffet beceme objectionable (column 6, table I).

Corrections

All Mach numbers and force and moment coefficients were
corrected for blocking by the following equation obtained from
reference 4.

P N
Ccor'“cmtl e(2 Moﬂ

where

€ ..+ €
solid wake

P =& 00925
solid Bu

0.0533 Cp
weke 52

m
1
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An Increment in drag coefficient of 0.0013 has been added to
account for the horizontel buoyancy reeulting from the longitudinal
pressure gradient in the tumnel.

Presentation of Results

An outline of the figures used in this report is given below.

Pressure distribution on the lower wing surface of
a 0.182-gcale model of the FA4U-1 airplene with
external stores, o = -2.75° . . . .. e e e e e e e
Lockheed tark on left standard pylon R (€]
Lockheed tanks on left and rlght standard
pylons . » . . B b;
Univergal tank on left standard pvlon v e e s .« Tle
Universal tanks on left and right standard pylons . T(4)
Universal tank on left standard pylon with
6 inches extension . . . . N ()
Pressure distribution over droppable fuel tanks mounted
on the wing of a 0. 182~scale model of the FhU-L
glrplane, station 5, = -2.75% . . . . e e e 8
‘Lockheed. tank on left standard pylon + + + s « « . . 8(a)
Lockheed tanks on left and right standerd pylons . . 8(b)
Universal tank on left standerd pylom + . » + « » .« » 8(c)
Universal tanks on left and right standard pylans . . 8(a)
Univergal tank on left standard pylon with
6 inches extemsion - . . . . . e e .. 8(e)
Pressure distribution on the lower wing surface of a
0. l82wscale model of the FLU-L alrplane with external
stores, = ~3,50 . . .. e e e . .. 9
Lockheed tanks on left and right standard pylons .o 9éa)
Universal terks on left and right standard pylons . - 9(b)

Pressure distribution over droppable fuel teanks mounted
on the wing of a 0.182-scale model of the FEU-l
eirplane, station 5L, @ = -3.5° . . « . . .0 . . . 10

Lockheed tarks oh left and right standerd pylons. . . loéa)
Unlversal btanks on left and right standerd pylons . . 10

Pressure distribution on the lower wing surface of a
0.182-scale model of the FLU-1 a;rplane with external
stores, a =-1.5% . . . . . . .. e e e o . 11

Lockheed tanke on left and ”lght standard nylons .
Universal tarks on left and right standard pylons .

EE
ce
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Fipure Io.
Pressure distribution over droppable fuel tanks mounted
on the wing of a 0.182-scale model of the FiU-1
airplene, o = -1.5° . . ., . .. 12
Lockheed tanks on left . and. rlgh’o stand.ard pylons. . 12(a)
~ Universel tanks on left_and right standard
PYLONS ™ v v e e e e e e e e e e e e e e s 12(D)

Effect of various pylons in combination with a Liockheed
drop tenk on the aerodynamic characteristics of a

0.182-scale model of an FLLU ~1 alrplane G e e e e s 13
a==3.5° . . .. .. o e e e e e e e s 13(a)
o = ~2. 750 S O . 1 € ).
a = -1. 50 O I 1 €<
o = -0 29 e a)

Effect of various pylons in combination with a Navy
Universal drop tank on the aerodynamic characteristics

of a 0.182-gcale model of an F3+U~l alrplane e e e 1k
o= ~3.59 L L L L L. R L (9
o = -2, 750 v e e e e e e e e e e e e e e e e . 1k b)
o o= =1, 50 O 2 X ()
o Oc35..........,..........:Ll;d
DISCUSSION

Pressure Digtribution

Pressure distributions over the lower surface of the wing
obtained by pressure orifices located on the lower surface of
the wing and in the pylon at the wing-pylon Jjuncture are shown
in figure 7. As previously noted, presgsure could not bhe trans-
mitted through certain tubes. Unfortunately the orifices for
these tubes were located in what appears to be a region of high
velocities. However, consideration of the characteristics of the
data available indicate that the minimum pressures presented may
give a close approximation to the exact mirvimum pressures.

It hag been established that when a local Mach number of one
1s exceeded on a wing the boundary layer tends to separate, resulting
in weke vorticity. The precise local Mach number at which this '
phenomenon occurs depends to some extent upon initial boundary-layer
conditions. It is felt that buffet is first experienced in flight
when the turbulent wake associated with local supersonic velocities

' CONFIDENTIAL
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over the lower surface of the wing passes over the tall swrfaces of
the airplane. It follows thabt M, corresponding to local sonic

Tlow over the lower surface of the wing might be used as a rough
egtimate of the flight Mach number &t which buffet is first
encountered. DPressure-distribution data indicate that the local
velocity of sound is first attained on the lower surface of the
wing at approximately 28 percent chord. The free-stream Mach number
corresponding to this local sonic velocity as determined by cross
plotting peak minimum pressure agalnst Mach number and critical
Pressure against test Mach number is tabulated in column T of
teble I. The agreement between these data.and the flight initial
buffet Mach number (column 5) is better then might be expected in
light of the previous discussion and since the precise attitude

of the alrplane during the flight tests was unknown.: Recent work
(unpublished) has indicated that sideslip mey have considerable
effect upon data of this nature. In addition flight results
presented herein were based upon humen reaction to the vibrations
of the airplane when stores were added and as such should be
congidered as only a qualitative index to the onset of this
disturbance. In column 6 -is presented the flight buffet Mach
mmber &t which buffeting of the airplane becomes s0 severe that
 the airplane was rendered useless as a gun platform or was demaged
structurally due to the vibration. Tabuleted in column 8 is the
free~gtream Mach number at which a well defined compression shock
is formed on the lower surface of the wing as menifested by a
tregking down in the variation of peak minimum pressure against M-
It is obvious that this Mach mumber is, with the exception of one
configuration, considerably higher than either the initial buffet
(column 5) or the 1limit buffet (column 6) Mach numbers. It appears,
therefore, that the formation of a compression shock may not be
esgential to the phenomenon of buffeting, but rather that the
turbulence associated with local sonic velocities prior to the
development of a well defined compression shock is sufficient in
itself to be prohibitive. - oL '

Pressure distributions over the tanks used in this investi-
gatlion are presented in figure 8. The velocities over the tanks
in all cases are lower then those over the lower wing surface at
the seme M,, and, therefore, the criticeal Mach number of “the

‘tanks is higher than the critical Mach number of the lower surface
of the wing. ' RPN :

A veriation in angle of atbtack of -3.5° to -1.5° meems to
have small effect upon the results discussed previously. Increasing
the angle of attack appears, however, to increase slightly the
free-stresm Mach number that corresponds to the attaimment of the

~ CONFIDENTIAL
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local speed of sound over the pylon. This may be attributed to the
decreases in the peak minimum pressmres of the pylons that are Caused
by changes in local pressures over the lower surface of the

wing.

Force Tegts

The results of the force tests are presented as incremental
variations dues to stores of drag, lift, and pltching-moment coef-
ficients. Results are presented for each tank in combination with
various gwlons at model angles of attack of =3.5°, -2.75°, 1. 5°,
and 0.25". These tests were conducted in an attempt to recognize
as discontinuities in the incremental force data those adverse
flow characteristics that were shown to exist by pressure-dlstrlbution
methods. Due to the nature of the problem the varlation of ACy

with free-stresm Mach number was thought to be of fundamental
interest.” The free-stream Mach numbers for which rapid positive
increases in Incremental drag coefficient occurred are glven in
column 9, teable I,for each model configuration at an angle of
attack of -2.75°. These Mach numbers were obtained from inspection
of the cwrves of the variation of ACD. with Mach number. The

Mach number for divergence of ACp agrees closely with the limit

flight buffet Mach number,(oolumn 6). The tunnel results were in
all instances either equal to or lower than limit flight buffet
Mach number. In view of the gqualitative nature of the flight
results and the unknown effects of boundary layer and sideslip,

it is considered significant that the incremental drag measurements
agree within 10 percent with the five flight configurations on which
data were available. It is important to remember, however, that. an
underestimation of the flight limit buffet Mach number by lO percent
may be of the same order of magnitude as the decrease in the critical
speed of the airplane caused by the addition of stores. As might

be expected, increasing the angle of attack generally seems to
increase slightly MCD.

It is apparent that the addition of stores to this model
generally resulbted in a decrease in 11ft coefficient at constant
angle of attack at low Mach numbers. As Mach number is increased
the incremental 1ift coefficient seoms to lncrease positively in an
orderly mammer for the lower angles of abttack. However, for angles
of attack of =1.50° and 0.2%°the variation of "AC;, with Mach number

does not follow amy general pattern. The addition of stores to the
model generally caused a positive incremental change in pitching-
moment coefficient which increased in megnitude with an increase

CONFIDENITAL
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in Mach mumber for angles of attack of -3.5C and ~-2.75°. Vhen the
angle of attack was increased to -1.5° the incremental pitching-
moment coefficlent remained fairly tonstant to a Mach number of
approximately 0.675. Further increases in M, resulted in decreases

in ACp. At an angle of attack of 0.25° the variation of AC,  with

M, seemed to be rather erratic, although a small general decrease
was noted.

Weke Suxvey

At the onset of this investigation it was felt that if pulsating
wake characteristics existed in the plane of the horizontal tail
the concurrent changes in aerodynamic characteristics of the hori-
zontal tail (primerily 1ift) would furnish ample cause for buffeting
of the alrplane. Such results could be affected by either changes
in dynamic pressure or angularity of the wake or a combination of
the two. It was, therefore, decided that a survey should be conducted
to establish grounds for such a hypothesis. Due to the time limita-
tiong of this investigation, it wes possible to obtaln a survey of
the fluctuations of only the total pressure which is amalogous to
the fluctuations in dynemic pressure.

The results of the survey of the fluctuations of tobtsl pressure
in the wake are not opresented herein because the magnitude of these
disturbances over the horizontel tail preclude thelr analysis as
related to buffeting. The maximum fluctuation of total pressure
as indicated by this survey was of the order of 6 percent free-
stream dynamic pressure and was located on the center lime of the
terk. However, the amplitude of these fluctuations decreased
rapidly with increase in distance from the sbtore cenber line so that
the flow over the horizontal tail was relatively unaffected (meximm
fluctuations 1 percent of q). It is felt that more fruitful results
pertaining to quantitative information on the compawative merits
of various store installations may be cbtained by surveying the
dynemic angularity characteristics of the wake.

CONCLUSIONS

Based on a compsrison between high-speed wind~tunnel tests of
a model of the FUU-1 alrplane equipped with external stores and
flight tests, it is possible to conclude that:

CONFIDENTTAL
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1. The incremental drag coefficient due to external stores may
be used to estimate the maximum Mach mumber that the F4U-1 airplane
may reach in flight when it is equipped with external stores. The
data indicate that this estimation is conservative for the five
configurations investigated by emounts varying from O to 10 percent
of the flight limit Mach number.

2. The free-stresm tunnel Mach number corresponding to sonic
flow over the lower surface of the wing in the region of the store
is a good indication of the lower limit of buffet in flight of
the F4U-1 airplane when equipped with extermal stores.

3. The Fluctuations of total pressure over the horizontal tail
are not sufficiently large (meximum of 1 percent q,) to cause
buffeting of the airplane.

Langley Memorial Aeronautical Leboratory
Nationel Advisory Committee for Aeronsutics
Langley Fleld, Va.
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TABIE T
Flight-test results Wind-tunnel results
Tank Mounting Pylon Extension Tnitiel | Timit M= 1.0 ‘ . M,
buffet | buffet (pylon) | (pylon) D
Lockheed Left wing Standard None 0.51 0.56 0.545 0.640 | 0.525
Lockheed Left wing Standard| 6 inch .60 . 64 <575
Lockheed Left wing MK 51 None . 60
Lockheed | Left and right wing | Standerd None 495 .550 .525
Lockheed. | Left and right wing | Standerd| 6 inch .525
Lockheed | Left and right wing | MK 51 None (a)
Universal Left wing Steandard None .62 .65 <540 .585 .65
Universal Left wing Standard| 6 inch <570 (p) <675
Universal Left wing MK 51 Nonse None ¢.70 <675
Universal | Left and right wing | Standard None .5k .58 .535 . 610 575
Universel | Left and right wing | Standard| 6 inch .525
Universal | Left and right wing | MK 51 None (a)
®No clearly defined M, . CONFIDENTIAL NATIONAL ADVISORY

bInsufficient data.

CRestricted dive speed of clean airplene 410 knots at 5,000.
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FIGURE LEGENDS - -
Figure 1.- Three-view drawing of a 0.182-gcale model of the
FhU-l airplane
Figure 2.~ ?hotograph of & O. 182-scale mod.el of an F4U-1 airplene
mounted. in the high-speed T= by 10-foot tumnsl showing external
store installation. - : ,
(a) Front view.
Figure 2,- Concluded.
(b) Rear view.

Figure 3.- Location of wing pressure orifices on & 0.182-scale model
of a FhU-1 airplane.

Figure b4.- Location of pressure orifices on models of Lockheed and
Universal auxiliary fuel tanks as tested on a O. 182-scale model
of the F4U-1 airplans.

Figure 5.- Location of pressurs orifices on & model of a Standard
pylon as tested on a 0.182-scale model of the FLU-1 airplane.

Figure 6.- Location of presgure orifices on a model of a Mark 51
pylon as teSted on a 0.182-scale modsl of the FLU-1 airplane.

Figure 7.~ Pressure d.istm’bu*blon ‘on the lowsr surface of the wing
of a 0. 182 scale model of the FlU-1 airplane with external stores.
o = -2.75°,
(a) Lockheed tank on left standard pylon.
Figure 7.~ Continued.
(b) Lockheed tanks on left and right standard pylons.
Figures T.~ Cont:.nued. ) _ _ '
fc) Universal tank on left standard pylon.
Figure 7.- Continued.

(4) Universal tanks on left and right standard pylons. ‘
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FIGURE LEGENDS — Continued

Figure 7.~ Concluded.
(e) Universel tank on left  standard i)ylon with 6" extension.
Figure 8.— Pressure distribution over droppable fusl tanks mounted’
on the wing of a 0.182-gcale model of the FiU-l airplane.
Inboard orifice row, a = -2.75°, _
(a) Lockheed ’canl: on left s‘bandard. pylon..
Figwe 8.5 Continued. o
(b) Lockheed tanks on left and right standard ﬁjions;
Figure 8.- Continued. T
(c) Universal tank on left stendard pylon.
Figure 8 — Continued,. o » _
(d.) Universal tanks on le:f't and right standard pylons
Figure 8.~ Conclua.ed.. T
(e) Universal tank on 1eft standard. pylon with 6" extension.

Figure 9.~ Pressire d;lstribubion on. the lower surface of the wing
of a 0.182-gcale mod.el of the F)-l-U-l airplane with exterral stores.

= 3. 5 . L
(a) Lockheed tanks on 1eft a.nd right gtandard pylons.
Figure 9 - Concluded. - o
(‘n) Universal tanks on 1eft. and’ righ:t stané.ard. pylons.

Figure 10.~ Pressure distribu’cion over droppeble fuel tanks mounted
on the wing of a 0.182-gscale model of the FhU-1 airplane In’board
orifice row, = -3, 50

{a) Lockheed tanka on left and right standard pylons.

Figure 10.- Concluded. o . L

(b) Universal tanks on left and right standard pylous,
CONFIDENIIAL °
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FICURE IEGENDS — Continued

Figure 11.— Pressure distribution on the lower surface of the wing
of a 0.182-scale model of the FLU-Ll airplane with external stores.
o = —1.50.
(2) Lockheed tanke on left and right standard pylons.
Figure 11,.~ Concluded.
{b) Universal tenks on left and right standard pylons.

Figure 12.— Pressure distribution over droppable fuel tanks mounted o
on the wing of a 0.182-scale model of the FiU-1l airplaene, o = -Ll.5 .

(a) Lockhesd té.nks on left and right standard pylons,

Figure 12.— Concluded. B

() Universal tanks on left and right ‘standard pylons.

Figure 13.— Effect of various pylon configurations on the aerodynamic
characteristics of a 0.182-scale model of an FiU-l airplane with
Lockheed drop tank. ,

(a) @ = =3.5°,

Flgure 13.— Continued.

(a) Concluded.
Figure 13.— Continued.
(b) o = -2.75°,
Mgure 13.~ Continued.
(b) Concluded.
Figure 13.~ Continued.
(¢) o =-1.5°,
Figure 13.— Continued,
(c) Concluded,
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FIGURE LEGENDS - Concluded

Figure 13.- Continued.
(@) a=.0%0
':Figm'e 13, Comluded. .
(a) Concluded. o
Figure 14 .~ Effect of various pylon configurations on £he. asrodynamic
characteristics of a 0,182-scale model of an FLU-1 airplane with
.Universal drop tank.
(&) & = ~3.5%,
' Figure lh - Con’cinued;
(a) Con.,luded.
Figure lh.—- Continued;
(b) o= --2 750
,Figure lh - Continusd.
{ b) ‘Concluded.
Pigure 1lh.— Conbinued.
{e) a = ~1.5°,
Figure 1h.— Continued.
(c¢) Concluded.,
Figure 1k,- Continued.
(d) @ = .25°,
Figure 14.— Concluded.
(4) Concluded.
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Figure 1 .- Three-view drawing of a 0.182
scale model of the F4U-1 airplane.
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LMAT, 48787

(a) Front view.

Figure 2.- Photograph of a 0,182msca.1é model of an F4U~-1 airplane
mounted in the high-speed 7- by 10-foot tunnel showing external

store installation.
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Figure 2.- Concluded.
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(a) Lockheed tank on left standard pylon,

Figure 7, - Pressure distribution on the lower surfasce of the wing of a 0.182-scale model of the PLU-1 airplane with external
stores. & = -2,75°

B), "3,



NACA RM No. L7E20 Fig. b

5E]
oz -
¥
g%
22
q wn M|
Q-
VMY ) >
SIIRIS &
< N Yk N
m Asi<liOR | M
I
0 e i
o .
3, (Y]
2 - e
Nl N
[/
//
/Y
AN/ g
AN ,
%_«L ..K\* S
\\ .\‘.N\, - 5
A}
(o s SN
cd n
_ T g 9y &
S i Ssfl sif SRR
= B ==z S8l lg s
..:ltm \.\“ |~ *\\\ )Uu e g
BR-IRP e APl % N3 5
STRISNE @ CACHIE
3 ] 4
= S
0~
NN N g
VA 4
. G4
] = _
Sy ) 1 §
~ _ T O A T b a
- - QT 1§ 3
D N | 3
Y RECHR AR § §
MO/4 oS 1230 Yof | by g °
L )5 (030 1% 1NN .
-w-, uu | mw- ;mm}m I ] ¢ Y85
T &wqi»ewu..\m ZuNZEanEnEn -




0Z2HLT "ON INY VOVN

'CONFIDENTIAL SimBol ABA
: : . OUmBEr,
LH8
L5
510
A6l
1 B
56
24
A
q\
e o]
8 SN, 2.8
¥ Iz STl
‘ t\;\ !
- TN ~ -
S NG SSSSSN N .
\\ﬁ S N
Nay JN - it B s o
Y - 7 T - ?
| : : = NATIONAL ADVISORY
suvolnl 11 1 LT~ I T | 17| cCOMMITTEE For AERONAUTICS
("4 . - B N -
4 CONFIDEN'[IAL T - 3
Ji 2 3 Fisl @P 701 1 180 (fo
Pearceant | dhbor i i

{c) Universal tenk on left standard pylen.

Figure 7. - Continued.

24 314



02HLT "ON INY VOVN

! ’ RN
: 9 CONFIDENTIAL
IR N ' Symbol A/
o mber.
3 p 7
263 5lo ' ALITTS
DN [ \ 1L
oN 2 ; : '
S /25N %6'5
1 /ol S i AR
O Y T R56! A 7 N
AN B 1 A NN
N S \ . /AN ’
+ 1‘£;‘Q<*¢£5 ! - 'I \ |
S N ' %
'S N i\ W -} \
o 668 : \K
N o Q -
T \ L :\ - '\ak N
3 725 N v NSl
(: \\\ // a] \\: I,
w, N *iiag N
3 ‘# ' I~ g\\_\\\\ ;
! e
Q\ i rim} : : ™
-+ EEED [T TP
L . Pulo i ’ ||| NATIONAL Aovisory:
' : i _ . v ] E ] COMMITTEE FOR AEROMAUTICS
mAN CONFIDENTIAL . T - ,
T / Ve 5 80 | |7 ‘ I,
ERERE LT Percent | dhord] | 1 ’
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(a) Lockheed tank on left standard pylen,

Figure 8. - Pressure distrivution over droppable fuel tanks mounted on the wing of a 0,182-scale model of the FLU-1 airplane.
Inboard orifice row, a = -2,75°,
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(c) Universal tank on left standard pylon,

Figure 8, -~ Continued,
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(a) Lockheed tanks on left and right standard pylons,

Figure 9, - Pressure distridution on the lower surface of the wing of a 0,182-scele model of the F4U-1 airplane with external

stores, o = -3,59,
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Figure 9, - Concluded,

qe 3T



3 | T T T T ' T
; | CONFIDENTIAL | ‘ ; l
| ! || Symboy ch _
L [ ‘ ; number | Ad
i . | 20
f e * gc:a'
‘ [ e i ) : :5 |
: 15,8 J NN > 605 |
: C.V! ~ | —g
'S 7 |
‘ S
; 16 4\:5:5-
o i s ], !
QY <l
<t N
L glalay 1605 LA
S A
S ] (&
iQ Q | i ; L] % A
" NI 715 f?ﬁ === AN N\
QL l"il/'/ i m“/ [ \\\ ™
} . = B | ‘\é ~
4 R
S £ | NN
3 RN
: >
Y. lo o |
; I ] _ : NATIONAL ADVISORY :
| Pylo , . COMMITTEE FOR A:nQuAurtcs N
: CONFIDENTIAL - .
| . : . :
R 140 3 4 50| fo) % 80 00
L] : ' | Perdelnt | dhord] : i - | i

(a) Lockheed tanks on left and right

Figure 10. - Pressure dlatribution over dr
Inboard orifice row, a = -3,50,

standard pylons,

oppable fuel tanks mounted on the wing of a 0.182-scale model of the FLU-1 airplane
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(a) Lockheed tanks on left and right standard pylons,

Figure 11, = Pressureb distribution on the lower surface of the wing of a 0,182-scale moddl of the Flii-1 airplane with external
stores, a=-1,5
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(a) Lockheed tanks on left and right standard pylons,
Figure 12, - TPressure distribution over droppable fuel tanks mounted on the wing of =2 0.182-scale model of the FljU-1 airplane, & = -l,5°
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(b) Universal tenks on left and right standard pylons,
Figure 12, - Concluded,
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Figure 13, ~ Effect of various pylon configurations on the
aerodynamic characteristics of & 0.182-scale model of an
F4u-1 airplane with Lockheed drop tank,
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