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LOADDIST!RIBUTTONOVERA FUSELAGEIN COMBIN~ON

WITHA SWEPTWINGAT SMKGLANGLESOFATTACK

AND‘I!RANSONICSPEEDS

ByMauriceD.WhiteandWnne C.Look

SUMMARY

Free-falltestsweremadeofa wing-bodyconfigurationhavinga
k5°swept-backcamberedandtwistedwingof aspectratio6 on a fuselage
offinenessratio12.4. ThetestMachnumbersrangedfrom0.85to1.06
andtheReynoldsnumbersfrom2,750,000to 5,600,000.Theresultsof
thesetestsindicatedthatovertheentiretestrangeofMachnumbers
thefuselageinthevicinityof thewing(betweenstations~ percent
oftheroot-chordforwardof thewingleadingedgeand80percentofthe
rootchordbehindthewingtrailingedge)carrieda constantproportion
of thetotalwingloadamountingto 18percent.Predictedvaluesof the
loadchrriedoverthefuselageinthevicinityof thetingbasedon sub-
sonicandsupersonictheoriesfora wingaloneagreedwithexperimental
valueswithin12percentoverthetestrangeofMachnumbers.Thechange
indistributionof loadoverthefuselageinthevicinityof thewing
withincreasingMachnumbersfrom0.85to1.06resulted”ina rearward
movementof thewingaerodynamiccenterof 5 percentof themeanaero-
dynamicchord.Thedistributionsof loadoverthefuselageinthe
vicinityof thewingweresimilartothedistributionsmeasuredinwind-
tunneltestsof other45° swept-wingconfigurationsdespitedifferences
inratioofwingchordtofuselagediameterandinwing

INTRODUCTION

Thefuselagesof supersonicaircraftarelikelyto
relationto thesizeof theliftingsurfacesthanthose
craft.Thisfactmakesit increasinglyimportanttobe
accuratelythedistributionof loadbetweenthelifting
fuselage.
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SomeexperWe@alresultsthatbearup~rithisproble~arepresented -
references1,2, 3,and~.forunsweptwingsandinr&ferences3,”4,
and6 forsweptwings.References1 and2 presentpressuredistribu-

tiondataonly.References3 and4 demonstratethattheassumption
commonlymadeforsubsonicspeeds,namely,thatthefuselagecontributes”
a liftapproximatelyequaltothatofthewingareaprojectedthrough
it,appliesequally*11 at supersonicspeedsforbothunsweptandswept “-
wings. Forswept-wingconfigurations,considerabledataon thelift,
drag,andpitchingmoments,supplementedby pressuredistributionsover
thewingandfuselagearepresentedforMachrnmibers@ toabout0.96
inreferences5 and6 andfora Machnumberof1.2inreference6. The” ‘
onlypublishedloadresultsavailableforMach.numbersbetween0.96and”
1.2areinreferencek. .-

Aspartofan investigationbeingmadeat transonicspeedsofa
camberedandtwistedwingsweptback45°somedatawereobtainedon
fuselageloaddistribution,theresultsofwhichsrepresentedinthis
report.Theseresultshavebeen
from-1°to~o forMachnumbers

Thedatawereobtainedfrom
conductedby theAmesLaboratory
California.

A aspectratio

b wingspan,inches

evaluatedforanangle-of-attackrange
fromO.85to1.o6.

—

free-falltestsofrecoverablemodels
atEdwardsAirForceBase,Muroc,
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C chordmeasuredinstreamwisedirection,inches

--- .- .. -

Jb/a

--( )

C*W
E meanaerodynamicchordof totalwing o , inches

J’

b/a
Cw

o
M Machnumber

PJ-PU }differencein staticpressurebetweenlineranduppersurface
at a fuselagestation,poundspersquarefoot

Po trueambientstaticpressure,poundspersquarefoot

P’ recordedsnbientstaticpressure,poundspersquarefoot
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AP errorinrecordedambientstaticpressure,poundspersqwe
foot

~ dynamicpressure,poundspersquarefoot

qct recordedimpactpressure,poundspersquarefoot

3

R Reynoldsnumberofwingbasedon E

r radiusofthefuselageat stationx, inches

s totalwingares.,squareinches
(Totalwingareaisthesumof thee~osed
andthefuselageplanareaincludedby the

wingpanel area
projectionsof the ‘‘-

wingleadingandtrailingedgesto thefuselagecenterline.)

x longitudinaldistancefromstationO of thefuselage,inches ,

Y lateraldistance

a angleofattack,

A sweepbackangle,

E
load-coefficient

fromplaneof symmetry,inches

degrees

degrees

slope
[
(q-Pu)a=4°-(q-Pull=@

h
1

r)& normal-force-coefficientslopeoffuselageinvicinityofwing

[$:!?:(E)+ ) ‘er‘evee

()
a% normal-force-coefficientslopeofforwardportionoffuselage
xm

[

station102

1

-& ff (~)~ @ , per degreeSc
stationo
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?)CL lift -curve
3G’ area,s,

slopeofexposedwingpanelsbased
perdegree

()M. pitching-moment-coefficientslopeoffuselage
x~ wiw, basedon’totalwingareaandmeasured

chordpoint,ofwingmeanae~C cEord,

DES@l~ON oF-WN5

Model

.

ontotalwing

invicinityof
aboutquarter-

—

perdegree

.-. ..— .

A three-viewdrawingof thefree-fallmodelis showninfigure1,
anda photographof themodelisshowninf’igure2. Pertinentphysical
dimensionsarelistedintableI. Themodelweighed1316poundsandwas
equippedwitha divebrakeandparachutetopermitrecoveryoftheentire

“ modelatthecompletionofthetestperiod.

!thefuselagewas210.5inchesinlengthandhada finenessratio
ofX2.4. Thefuselagewasof-semimonocoqueconstructionexceptthat
betweenstations121and146a cylindricaltubeservedto carrythe
loadsbeneaththeretracteddivebrake.Thefuselageordinatesfrom
the8-inchto the139.&inchstationaregivenby theequationin
tableI. Fromstation139.4thefuselagetaperedconicallytoa radius
of 5.2inchesat station189.6.Fromstations189.6to 210.5a tail
shapeapproximatingthatgivenby theequationwasused. Therecovery
parachutewascarriedin thesectionbehindthetailsurfaces.

Thewingwassweptback45°at-thequarter-chordlineandhadan
aspectratioof6.o,a taperratioof0.49,andtheairfoilsectionper-
pendiculartothequarter-chordlinewastheNACA64A81Owitha modified
a = 0.8 meanline. Awashoutof10°atthetip(measuredstreamwise)
wasobtainedby twistingthewingsothatt~econstant-percent-chord
linesremainedstraight.Thewingwasmachinedfromsolidaluminum
alloy. A rubbersealofapproximatelytubularcrosssectionwascemented
tothewingsurfaceandtotheinternalsideof thefuselageskinto
preventairflowthroughthegapbetweenthewingandthefuselage.

Bothhorizontalandverticalsurfaceswereall-movable,pivotingon
axesperpendiculartothefuselageaxis. Thehorizontal-tailmovement
wasprogrammedtodeflectandreturnthetailtotrimpositionimpul-
sivelyatregulartime intervals.Thevertical.tailsurfaceswere
actuateddifferefitiallyby thero~-stabilizationsystemtoprovideroll
control.
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Pressureorificesflushwiththeskinwerelocatedat thefuselage “..- --’.
stationsdenotidinfigure3. Correspondingorificesonthe~per end: , _..
lowersurfacesof thefuselagewereconnectedtooppositesidesof the
pressurecellstorecordthedifferenceinpressurebetweenthetwo

.—

orificesforthewing-ontests.Individual-pressureson theupperahd” ..-..”:.
lowersurfacesweremeasuredinthewing-off~sts. --

Awing balanceusingstraingageelementswasinstalJ.edinthe ............
fuselagetomeasuretheliftanddragforcesandpitchingmoments’on tie _._.
exposedwingpanels.

TheSCRXh radarinstallationof theNACAHigh-SpeedResearch
StationatEdwsrdsAirForceEasewasusedfortheairspeedcalibration.““-

NACArecordinginstmnnentswereusedtomeasureairspeed,altitude, ‘“--
pressuredifferencesbetweenorifices,ratesofpitchandroll,and
anglesofattackandsideslip.Theretardsweresynchronizedbymeans
ofa cbronometrictimer.Otherinstrumentsweremountedinthebodyfor -.
otherphasesof thetests;onlythosepertinentto theresultsintkis
reportarementionedhere. Thesensi~-vanesfortheangle-of-attack ..-.=.:
andsideslip-angledeterminationareshowninfigures1, 2,“and4.

ThecarrierairplanewasanAirForcephotoreconnaissanceairplane _%,___
thatwasspeciallyadaptedforthedropmodelprogrsm.Theairplanewas
equippedwithNACArecordinginstrumentsinordertomeasureairspeed,
altitude,andfree-airtemperatureduringtheclimbpriortoreleaseof
themodel.Thesemeasurements,inconjunctionwithradarrecords,corn- __
prisedthesurveywhichwasa necessarypsrtof theairspeedcalibration
asmentionedina later.sectionof thisreport.

— —
Additionalins&umenta-

tiontoperformpredropchecksofth&mod&lwasalsoincludedinthe
airplane.

TESTS .

Thedropmodelwasreleasedfromthecarrierairplaneat an a,.lti-
tudeof ~,CQOfeetandallowedtofree-falltoanaltitudeofabout ““- ‘-“~
18,0(xIfeetwhererecoverywasinitiated.Recoverywaseffectedby oFen-
ingthedivebraketodeceleratethemodeltoa speedat whichthe

-.

recoveryparachutecouldbe released.Duringtheentiredropup to &e
initiationof recovery,continuousrecordswereobtainedonallthe “-.”

---1

recordinginstruments.

.



E!EiE!QENTU$L?—..———.......
NACARM A51H15

In thetestsreportedherein,thehorizontalstabilizerwaspre&et
atreleasetomaintaina modelangleofattackcorrespondingtoapproxi-
matelyzeroliftforthewing, Aftera Machnumberofabout0.85was
reached,thehorizontaltailwasmovedinaccordancewitha presetpro--
gram;at2.4-secondintervalsthetailwasdeflecte~brieflyandreturned
to itsoriginaltrimsetting.Theresultingoscillationsof themodel_
coveredan angle-of-attackrangefrom-1°to+4°,andoctiurredovera
Machnumberrangefrom.0.85to1.o6anda Reylioldsnuuiberrangefrom
2,750,000tO 5,600,000.A typicaltimehistoryshowingthevariationof
recordedMachnumber,altitude,andmodelRe@oldsnixnberduringthefree”-
fallisshowninfigure5.

Theairspeedcalibrationwasmadeby themethoddescribedin

-. .

—

.-
—,
. .

reference.7.‘Thismethod.consistsof co&paring,at a commongeometric‘“
altitude,thestaticpressurerecordedby theairspeedsystemof the
fallingmodelandthecorrectstaticpressureasrecordedinthecarrier
airplaneduringtheclimb.Thegeometricaltitudeisdeterminedby
radarmeasurements.Theresultsof theairspeedcalibrationarepre- .
sentedanddiscussedinappendixA.

Basedon
repeatability
errorsmaybe

ACCURACYOFRESULTS .—

thesensitivity
ofresultsfrom
assignedtothe

Machnumber,M

oftherecordinginstrumentsandthe
differentdrops,thefollowingestimated
results: ._

M =0.85 M= 1.05

to.01 tool

Load-coefficientslopeat a
point,aqik 2.006 :.002

Normal-force-coefficient .....
slope,(d@a)F Z.0018 t.0006

Pitching-moment-coefficient — —.
+J~5 .SIOpej(&m/&L)F :.0014 ..
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RXSULTSANDDISCUSSION

LoadssndPitchingMoments

Theresultspresentedinthisreportarebasedontheload-
coefficientslope,aP&, whichwasevaluatedusingtherelationship

~p (P@J&40 -(P@%)&&—=
au kq

Thepressuredatawerereasonablylinearwithangleofattackoverthis
rangeofanglesofattack,whichpermittedinterpretationof theresults
as slopesratherthanas finiteincrementsovera particularangle-of- .
attackinterval.Valuesof theparameterbP/??aforthevmiousfuse-
lagestationswereintegratedovertheareabetweenstations76.5andH-6
inordertoobtainvaluesof thenormal-force-coefficientslope(&H/&dF
andvaluesofthepitching-moment-coefficientslope(bCm/b)F.

—

Infigure6, thecurvelabeled“fuselagetivicinityof~“ sh~s.
thevariationwithMachmumberof (&N/%)p as determinedlythisinte-
gration.Inassessingtheseresults,itmaybe consideredthatthe
valuesshownrepresenttheincrementinloaddueto thetingbecausethe
loadoverthisregionwasverysmallwiththewingoff. This is show
by thedataoffigure7 whereforseveralMachnunbersthelongitudinal
distributionofloadoverthefuselagecenterlineforthepresenttests
iscomparedwithsimilardataobtainedinpreliminarytestswiththe
wingoff. It isalsoindicatedby thedataoffigure7 thatthefuselage
areacoveredby theorificesusedinthewing-ontestscomprisesnesrly
allthesreainfluencedby thewing,thevaluesof bP& forthewing-
on testsapproachingmeasuredorextrapolatedval..sfromthewing-off
testsattheextremitiesofthesreacoveredby theorifices.

Figure6 alsoshowsthevariationwithMachnumberof thelift-
coefficientslopeof.the~osed wingpanelsasmeasuredby a balance
withinthemodel,ad theload-coefficientslopefortheforwardpart
of thefuselageas determinedfromwing-offpressuremeasurementsat an
angleof attackof about5°. In thewing-offtestsan ellipticaltrans-
versedistributionofloadingwasassumedin conjunctionwiththepres-
suresmeasuredalongthecenterlineofthebodytoestablishthe
loadingovertheforwardpartof thefuselage.

wing
Thewingareawithinthefuselagecomprises2kpercentofthetotal
area. Theloadcsrriedby thefuselageinthevicinityof thewing

.—

.
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representsabout18percentofthetotalwingloadlthroughoutthetest
Machnwberrage, includingtransonicMachnumbers.‘Iheratio
18/24= 0.75maybe consideredasequivalenttotheratiooftheaverage
localadditionalliftcoefficienttothetotaladdttfonslliftcoeffi-
cient,whichmaybe denotedas”C~/CL.Thetheoreticalvaluesof CZ/C!L
forthisregionofa plainwingwouldbe calculatedfromreference8 as
0.85forallsubsonicMach numbersup to about0.975,ad fra refa-
ence9 as0.79fora Machnumberof1.05. Theagreementofthetheoret~-
calresultsfromreferences8 and9 withtheflightvalueof CZ/CL of
0.75isremrkabl.ygoodconsideringthatthe”theoriesme fora plain
wingwithouta fuselage,andconsideringthattheco~erisonsarebeing
madeforMachrnmibersverycloseto1.0wheresuchtheoriesarenot
expectedtobe applicable.Sincetheagree.~ntmaybe onlyfortuitous
theformulationofconclusionsregardingthegeneralapplicabilityof
thetheoriesatMachnumberscloseto1.0orathigheranglesofattack
shouldawaitfurthercomparisons’withexperimentalresults.

.

.

Theloadingovertheforwardput-ofthefuselagecontributesan ..
additionalloadofabout12percentofthetotalwingload.

— .-

!l?heV&WiatiOn of (&m/&)F withMachnumberisshowninfigure8.
.. .

Thecurveshowsarathersmoothvariationin (~C*)F withMachnumber,
.

thevalue.decreasingby about0.004as theMachnumberincreasesfrom 3
0.85to1.05. Thischangeinva~ueof (aCm&)F isequivalenttoa
rearwardmovementoftheaerodynamiccenterof thetotal.wingof ‘“

.—

5-percentmeanaero~smicchord.Thechangeinaerodynamic-center“-”‘~ ...
locationwithMachnuniberisdueprimarilytoprogressiverather?@R.. “., “~
abruptchangesinpressureattheindividualorificestations.This —.
isdemonstratedby thedatashowninfigure-~whereihe”valuesof “~P/aa ‘=
for’theindividualorificestationsareplotted-asa f~ctiogof.Mach
number.Theforwardstationsshowa generallyprogressivedecreasein .-..—–-

..

valueof ~P/baandtherearwardstationsshowa generallyprogressive
increaseinvalueof aP/A withincreasingMachnumber.Theseprogrek:

.-

sivetrendsaccountforaboutthree-quartersof theaerodynamic-center. —

shiftnoted.Theremainderoftheshiftisprobablyattributableto the
abruptchangesin loadingat stationsnesrtheleadingedgeandtrailing
edgeofthewingroot. ..>..— .-

Theabruptincreasesinvalueof bP& atthestationsinthe
viciqityofthewingtrailingedgeat therootsresimilartoabrupt
increasesinthisregionthatwerereportedinreference6. Inrefer-
ence,6, itwasshownthatthe@essuresoverthe-fuselageinthisregion
correspondedcloselyto thepresswes over,thewing adjs,centtothese
stations.Reference6 showedthatat thefo~d stationsthewingand

l“Totalwingload”isdefinedas theloadoirertheexposedwingpanels
plusthatoverthefuselageplanarea.betweenstations‘7605and 1.16.”

.—

.

----

.

—
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u

fuselagepressureswerequitedissimilar.Thealmuptdecreasesintke
valueof ~P/&x at theleading-edgestationsinfigure9 arebelieved -
tobe associatedwiththepassageof shockwavesemanatingfromthe
$umtureofthewingleadingedgeandthefuselage.

Load-Coefficient

!Ihedistributionofloadingalong

Distribution

thefuselageinthevicinityof
thewingisshowninfigure10forseveralMachnunibersfrOIII0.90to
1.05. OverthisrangeofMachnumbersthedistributionsshowlittle
changetithMachnumberexceptnearthewingleadingedge.

Co~arisonsaremadeinfigure10withwind-tunneldataforwings
having45°of sweepbackas obtainedfromreferences5 and6. Subsonic
datafrombothreferences.srecomparedwithflightdatafor M = Ox.
Datafromreference6 forMachnunibersofO.% and1.20areshownwith
flightdataforMachm.uibersof0.975snd1.05,respectively.

..
Thedataoffigure10 showreasonablygoodagreementbetweenthe

flightresultsandthewind-tunnelresultsat theMachnumbersconsidered.
* Thisisparticularlysignificantinviewof thefactthattherewere

largedifferencesinratiooftingtiordtofuselagediameterandinair-
foilsectionbetweentheconfigurationsusedintheflightandinthe
wind-tunnelinvestigation.Therelativeinsensitivityoftheresultsto
changesinairfoilsectionandinwing-fuselagesizesuggeststhatthe
datapresentedinthisreportandinreferences5 and6 maybe usedto
predictthetransonicloadingdistributionsfora wideclassof con-
figurations.

Comparisonsarealsoincludedinfigure10 of thetheoreticalload-
ingdistributionsas calculatedfromreference10 andfkoman unpublished
exbensionofreference10. Reference10 isapplicableto stationsfor-
wardof thewing-roottrailingedge,andtheunpublishedextension,b
stationsaftofthewing-roottrailingedge. Thetheoreticalcurves,
whichareinvariantwithMachDumber,areplottedwiththedatafor?@cb
numbersofO.W md 1.05. The.maximumvaluesforthetheoreticalcues
werehigherthanthosefortheflightdata,andtheshapesof thedistri-
butionsweregenerallyonlyapproximated.Becauseitisassumedinthe
theorythattheflowineachtransverseplaneperpend.iculsrtothemodel
centerlineis independentof theflowinadjacentplanes,theslight
forwardspreadofwinginfluencethatoccurredat subsonicspeedswould,
ofcourse,notbe predicted.Forthisreason,too,the sft movement
with increasingMachnumberoftheminimumpointinthevicinityof
station~ wouldnotbe predicted.
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SUMMARYOFRESULTS -.

FYee=falltestshavebeenmadeat smallanglesofattackandat
wch nunibersfrom0.85“t-o1.o6ofa-wing-bobcofiigurat’ionhavinga
45°sweptwingona fusdageoffinenessratioWk. me fol.lowi~
significant“resultswereobtainedwithregardto thedistributionsof
loadingoverthemodel:

1. ThroughthetestrangeofMachnumbersthefuselageinthe ._ .. ,-
vicinityofthewingcarrieda constantproportionofthetotalwing
loadamountingto,18percent. —

2. predictionsoftheproportionoftheloadcarriedbythefuse{ .._
lageinthevicinityofthewing,basedon subsonicandsupersonic
theoriesfora wingalone,agreedwithemer~n~l valueswithinl-2Pe~-
centfor~ch numbersfrom~.85to0.975andata ~ch n~ber Of1“05D..

3. Theportionofthefuselageforwardofthewingcarrieda load
additionaltothatcarriedby thefuselageinthevicinityofthewing
amountingtoabout12percentofthetotalwingload.

4. Thechangeindistributionofloading@verthefuselageinthe
vicinityofthewingtithinc.r.easing~ch n~ber from0085to1“06

—
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resultedina 5-percentrearwsrd movementofthewingaerodynamic
center.

5. Thedistributionsof loadingoverthe.fuselagein‘he‘.icinit~.. .,:
ofthewingwerequitesimilartothedistributionsmeasuredinwind-
tunneltestsof 45.0sweptwingshavingno c~ber andhavingratiosof

“-

wingchordtofuselagediameterdifferentfromthattestedinflight.
=

AmesAeronauticalLaboratory
NationalAdvisoryCommitteeforAeronautics _,.—

MoffettField,Calif. =.
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APPENDIXA

AIRSPEEDCAIZRRAZTON

Theresultsofthecalibrationoftheairspeedheadshownin
figure4,as obtainedby theradarmethod,arepresentedinfigure11
asa plotof &/qct againstMachnumber.ThecorrectedMachnumber
variationwithtimeas calculatedusingthecurveoffigure11 is
includedinfigure5 forcomparisonwiththe recordedvalues.

.
Reference11presentsthecalibrationofan identicalairspeed

headmountedinthesamelocationon a similarbody,butnothaving
angle-of-attackandsideslipvanes.Thecalibrationcurve.fromrefer-
ence11 isreproducedinfigure11. It isapparentthatthereisa
bigdifferenceinerrorwhichisattributableto thevaqes.Thedif-
ferencesinvaluesof &/qcl dueto thevanesis showninfigure12.
Confirmationof thecurveof figure12wasobtainedin.flighttests
conductedonanF-86Aairplanein@ich thetwoairspeedheads,one
withandtheotherwithoutvanes,weremountedonboomsextending
l-1/2-tip-chordlengthsforward ofeachwingtip. Thedifferencein
recordedstaticpressureofthe.twoheads,as determinedfromthe

. F-86Atests,isplottedinfigure12 againstairplaneMachnumberas
determinedfroma calibratedairspeedinstallation.It shouldbe noted
thata directcomparisonof thetwocurvesof fi@re 12 isnotstrictly
validbecausethelocalMachnumbersat theairspeedheadson theF-86A
wereprobablylessthantheairplaneMachn~bers (reference12). The
correctionsforthesedifferencesinMachnumberarebelievedtobe
SIE1lenoughsothattheF-86Aresultscan be interpretedas confirming
thefree-fallresultsat leastup to a Machnumberof-about1.01;the
decreaseinvaluesforthe,free-fall-modeltestsathigherMachnumbers
indicatesthepassageof thefuselagebowwaveoverthestaticorifices
(reference12).

.
.-

. . .
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TABLEIo-DIMENSIONSOFl?REZ-FALLMODEL
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NACARM A!51H17

Grossweight,pounds . . . . . . . . . . . ..c . . ..c ●
1316

Centerofgravity. . . . . . . . . .’....... ..stationlooo~

Wing
Area,““squareinches,S (including315.4sqin.
projectedthroughfuselage). . . . . .,.. . . . . . . . ~9~07

Aspectratio . . . . . . . . . . . . = . . . . . . . . . . 6.0
Taperratio . . ..a. .c . . . . . . . . . . . ..s. 0.49
Swepback,l/4-chordline,degrees. . . . . . . ..-. . . 45
Twist,washoutat tipkithrespecttofuselage
centerline,streamwise,degrees● ● ● 9 ● ● ● ● ● ● ● ●

10
Incidenceat centerline,degrees ● . ● ● ● c ● c ● ● ● ●

-0.17
Airfoilsection,perpendicularto
l/4-chordline . . . . . . . . . . NACA64A81O,a=o.8(~dified)

M.A.C.,inches.~==. ~ •=.~..~~===-”” “= 15.19

Fuselage
Ordinateat stationx (x= 8.otox = 139.4),
inches. . . . . . . . . . . . . . c . . . 8.;[1& .l).].,~

Finenessratio c ● . . . . ● . ● s ● ● . . . ● ● =* ● ● ● ~04
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IFigtlre 2.- Model in free fa13-
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immediatelyafter release&Om c-er aixplam.
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Figure 3. – .Locotlons of pressure orifices on upper and lower surfaces of fuseloge. .‘
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Note: All dimensionsore in inches.
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Fjgure ,4. - Airspeed head, angle-of-attack vane, and sideslip - angre vane used on free, - fall model.
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Figure 5.- Typical time history of altitude, Mach number, and Reynolds number during test
period of drop.

k!

.



.84 .&& .92 .96 /.00 /.04 /.08

Mch number, M “ =3?5=’

to
o

Figurw 6.- Variation with Mach number of lift- and normal-force-curve
s/ope for several portions of the fme - foil model.
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MACARM A5~5
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fuseiagein presenceof wing.
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F@re 8.— Variution with Mach number of pitching-moment-
coefficient slope due to loading over fuselage in
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NACARM A51H15
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— Free-full model
------f?efere~ce5; A,6;A,45°
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Figure10.- Chordwisedistributionof load-coefficient slopeover

fuselagein vicinityof wing at varioustransonicMachnumbers.
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Figure Il. - Calibration of airspeed head mounted on nose of free-fall model,
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