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RESEARCHMEMORANDUM

WIND4’UNNELINVESTIGATIONOFTHEAERODYNAMIC

CHARACTERISTICSOFA l/15+WKiZMQDEL

OFTEENORTHROPlvIX-775AMISSIJX

ByE.RayPhelpsandFrankA.Lazzeroni

SUMMARY’

.

*

Thisreportpresentstheresultsofa wind-tunnelinvestigation
conductedtodeterminethecontroleffectivenessandthevariationsof
forcesandmomentsasfunctionsofanglesofattackandsideslipfora
l/l~calemdel oftheMX-775Amissile.Them jorportionofthedata
presentidisforMachmmibersof0.85,0.92,1.30,1.40,and1.70ata
Reynoldsnmiberof2.2)million.A Mmitedamountofdataispresented
atthesesameMachnunibersfora Reynoldsnwiberof1.10millionto
indicatetheeffectsofReyuoldsnuniber.Theaerodynamicchmacter-
isticsofthemodelinsidesllparepresentedforMachnum%ersof0.85
and1.40only.

Theresultsindicatethatwithinthersngeofthisinvestigation
theeffectivenessofthecontrolsurfaceswassufficienttopermit
longitudinal%alanceofthemissileuptoa liftcoefficientofabout
0.35ata subsonicMachnumberof0.85withbothmidspancontrolsur-
facesdeflected+0 whilemaintaininglongitudinalstability.Ir-crsasing
theMachnumberfromsubsonictosupersonicsyeedscausedanincreasgin
longitudinalstabilityanda decreaseincontroleffectivenessrequiring
a -18°deflectionof%othmidspencontrolsurfacestobalancethemissile
ata liftcoefficientofabout0.15.Theeffectivenessofthesurfaces
aslateralcontrolsissufficienttoholdwingsleveltosideslipangles
of5°withP differentialdeflectionofthetwotidspancontrolsux’fs.ces
ata Machnumberof0.85andwith4°differentialdeflectionata blach
numberof1.40.

INTRODUCTION
.

.
The

TheNorthrop
missileisto

MI-775A isa long-rqe,gro~-two~ ~ssilem
flyathighsubsonicspeedsduringthemajorportion,
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ofthefllght,followedbyanincreaseinspeed.tosupersonicMach
numbersduringthefinalapproachtothetarget.Inviewofthecliffi-
cultaerdynsmicdesignconsiderationsengenderedthereby,a requestwas
madebyI’TorthrapAircraft~ompany,Inc.,throughtheUnitedStatesU
Force,fcma wlnd+tunnelinvestigationofa l/lficalemodelofthe
missile.Thelift4!ragcharacteristics,a primefactorinlong+range
flight,andthelongitudinaltrimmingoapaci.tiesofthecontrolsur-
facesthroughoutthespeed.rangewereofparamountconcern.Inaddi-
tion,thecharacteristicsofthemissileatsupersonicspeedswiththe
wingtipsbluwnaway(clipped-wingversion)werec&interestsinceit
wasbelievedthatremovalofthewingtipswouldimprovethecharacter-
isticsinthet8rmi.naldive.Thisreportpresentstheresultsofthe
investigationconductedatbothsubsonicandsupersonicspeedsinthe
*S & by64mt supersonicwindtunnel.

NOTATION

Allforcecoefficientsdefinedhereinhavebeenresolvedtothewind
axes.Therolling+mnentcoefficientshavebeenreferredtothebody
axesfortestsofthemodelatzerosideslipandtothestabilityaxes
fortestsofthemodelinsideslip.Allothermomsntcoefficientshave
beenreferredtothestabilityaxes.Theoriginsofthethreesystems
ofaxeswerelocatedonthebodycenterlineatthepointdefinedby
theprojectionofthequarterpointofthemeanaerodymmicchord.

A.R.
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b wingspan,feet

c localwingchordmeasuredparalleltoplane
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cross+tnd<orcecoefficient(
cross+indforce

qls )

+ncmmntcoefficient
(p%

w-iyawing moment
Q3b

lift-dragratio

free+tieamMachnumber

)

free-streamdynamicpressure,poundspersquare

Reynold~mmiberbasedonmeanaerodpamicchord

f Oot

tOtall?roJectedwingarea,includingareaformedbyextending
leading andtrailingedgestoplaneofsymnetry,squarefeet

x,y, Cartesiancoordinatesfarwingplanformindirections
z longitudiml,lateral,andnormaltoplanform,. respectively,feet

a angleofattaokofbodyaxis,degrees.

ai wingincidenceanglemeasuredbetweenchordplaneandbody
axis,degrees

P angleofsideslip,de~ees

5 anglebetweenwingchordandcontrolsurfacechord,measuredin
a planeperpendiculartothecontrol-surfacehingeline,
positivefordownward deflectionwithrespecttowing,degrees

APPARATUSANDEQ-NT

WindTunnel

Thee~erimentalinvestigationwasconductedintheAmes6-by
6-footsupersonicwindtunnel.Inthistindtunnel,theMachnumbercan
becontinuouslyvariedfrom0.60tothechokingMachnumberandfrom
1.15to2.00.Thestagnationpressurecanbecontinuouslyvariedfrom
2 to20poundspersquareinchabsolute.TOpreventthefornationof
condensationshockwaves,theabsolutehumiditywasmaintainedata
valueoflessthan0.0003poundofwaterperpoundofair. lturtherin-. formationregardingthiswindtunnelis.presentedinreference1.

.
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Themodelusedinthepresentwind-tunnelinvestigationwasa c-
pletel/l~calemcdeloftheMX-775Amissile.Thewingwasuntwisted.,
hada leading-edgesweepof48.39°,andwascoqosed,inplanesparallel
totheplaneofs-try, of6+ercen-&thick,csmberedairfoilsections,
theordinatesforwhicharegivenintable1. Toproducetheclipyed-
wingconfiguration,thewingtipsweremaderemovableoutboardofthe —

~ercent semispanstation.A photographofthemodelmountedinthe
—

‘windtunnelisshowninfigure1 anda three-viewdrawingofthemodel
isshowninfigure2. —

Thewingpanelswerefittedwithadjustablecontrolsurfaces,as
showninfigures2 and3,topermitthedetemninationoflongitudinal-
andkteral+ontrolcharacteristics.Themidspancontrolsurfacesare
intendedtoprovidetheprimarylongitudinalandlateralcontioldepend-
ing,respectively,u~onwhetherthesurfacesaredeflectedtogetheror
clifferentially.Theoutbomdsurfaces,whichwererepresentedonthe .-
modelbya flapinstalledontheleftpanelonly,weredesignedas
longitudinaltrinmlerfl. Inlosrdflapswereprovidedonthemodeltoob-
taininformationastotheeffectoftheseflapsontheliftcharacter- --
istics●

Thegeometriccharacteristicsofthemodelareyresentedbelow.In
determiningthesecharacteristics,theoutbotidextremityofthewing
wasconsideredtoMe inthestresmwiseplanethroughthepointof
tangencybetweenthetipfairingandthelea@g edge,asshownin
figure3. —

Totalwingarea,S,squsrefeet
stiha whg”
Clippedwing

Aspectratio
standardwing
Clippedwing

Taperratio
Standardwing
Clippedwing

—
. . . . . . ● ✎✎☛✎✌ ✌✎ 1.45
a, e.,,, ,,, . . . .1.25 --

● ..***. . . . . . . .595
● ..*..* ● ..*.,* 4.1

● ****** O****** 0.40
● .***** ● **.9** 0.52

Thewingandtailsurfaceswereconstructedofsteelandthebody
ofsteelandwood.Allexternalsurfaceswerepolished. .

*

.

~
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Themodelwassupportedinthewindtunnelhya stinglent50and
havinga diameteratthebaseofthemcxielofabout~ percentofthe
maximmbodydiamter.Thestingsupportsystemalloweda mdel angle-
of+ttackrangeof-12.5°to22.5°inthehorizontalylane.

Balanoe

Theaerodynamicforoesandmomentsonthemodelweremeasuredby
meansofa fomo~onent strai~agebalanoe,ofthetypedescribedin
referenoe2,enolosedwithinthebodyofthemodel.Thebalanceisso
designedthateachforceandmomentcomponentismeasuredbyonestrain
@.geonlyandeachgageIssupportedbyballbearingssothatinteraction
betweenthevariousgagesisminimized.Theforcesandmomentsas

. measuredbymeans of thebalanceweretransmittedtoreccmlimg-t~e
&Plvanometers.Theforceandmomentmeasuringsystemwascalibratedby
applyingknownloadsonthemodel.

.

‘JXSTSANDPROCEDURES

Testsofthemodelwereconductedthrougha rangeofsubsonicand
supersonicMachnumberswithvariousconibinationsofcontrol+urface
deflectionsforthestandard+ingversionandwithcontrolsunreflected
fortheolipped+ingversion.Lift,&ag, pitching-androll.lng+oment
measurementsweremadeatMachnumbersof0.85,0.92,1.30,1.40,and
1.p. Boththestandard-andclippedaingconfigurationsweretestedat
thesameReynoldsnuniberperunitlengthbut,duetothedifferencein
referencelength,theresultingReynoldsnumbersbasedonthemeanaer~
-C ohordwere2.20millionand2.33million,respectively.A few
additionaltestsforthestandard+ringversionwithcontrolsunreflected
weremadeata Reynoldsnumberof1.10millionforthepurposeofdeter-
miningtheeffectofReynoldsnumber.A limitedinvestigationofthe
lateralanddirectionalcharacteristicsofthestsndard+ingmodelwas
alsoconducted.

Themajorityoftheteststodeterminetheeffactivenessofthe
mid-n andoutboardcontrolsurfaceswerenmdewiththesurfaces
deflec%dontheleftwingpanelonly.Theresultsofa lhitedinvest-. igationthroughtherangeofMaohnumbersshowednoappreciableinter-
actionbetweencontrolsurfacesono~ositewingpanelsonthelift,
drag,cmpitching+mment,theincrementaleffects& thedeflectionof.
twocontrolsurfaoes(oneoneachwingpanel)beingtwicethoseforthe
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deflectionofonecontrolsurfacewithinexperimentalaccuracy.Itwas
possible,therefore,toreducethenumberoftestsbyinvestigatingthe . .
characteristicsofa singlecontroltoobtainsimultaneouslypitching-
mcmmntandrolllng+uomentdata.

—

ReductionofData

ThetestdatahavebeenreducedtostandardNACAcoefficientform
withallcoefficientsbaseduponthegeometryoftheappropriatewing
configuration.Factorswhichcouldtifecttheaccuracyoftheseresults
andthecorrectionsappliedarediscussedinthefol.lowingparagraphs:

Anglesofattaokandsideslip.-Thedeterminationoftheanglesof
attackandsideslimofthemcdelunderloadnecessitatedthatseveral
correctionsbeap~-~edtothemeasuredanglesasdeterminedfreonstatic
calibrations.Correctionswereappliedfortheangulardeflectionof
thestingandbalanceduetoaerodynamicloadsandforthefreeangular
movementresultingfrominternalclearancesinboththebalanceandsting
supportmechanism.

Tunnel-wallinterference.-Correctionstothedataobtainedat
subsonicspeedsnecessitatedbytheeffectsofthetunnelwallswere
madeaccordingtothemethodofreference3. Thesecorrections,which
wereaddedtothemeasured‘data,areasfollows:

Z!u= 0.339CL

~ = 000059CL2

Theeffectsofconstrictionofthefldwduetothepresenceofthe
modelweretakenintoaccountbythemethcdofreference4. Thiscor-
rectionwascalculatedforcotitionsofzeroangleofattackandwas
appliedthroughouttheangle+f+tbckrange.

Nocomectionstothedatafortunnel-w%lleffectsweremadeat
supersonicspeeds,althoughthese
degreeat M = 1.30,becausethe
leftwingtipatabout70percent
photographs.

gVtreamvaritionsa .-A survey

effectsnw.ybepresenttoa slight
reflectedbowwaveintersectedthe
ofthetipchordasshownby schlieren

d the& by&footsupersonicwind
tunnelatsupersonicspeeds(reference1)hasshownthepresenceofsome
inclinationandcurvatureofthestreaminverticalplanesbutlittlein
horizontalplanes.Totinimizetheeffectsofthesestreamirregular-
ities,themcdelwasmounted.withthewingina verticalplanefortests

.

.

—

“
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inwhichlongitudinaldatawereobtainedandina horizontalplanefor
thetestsinwhichlateraldataweremeasured.

Themodelwastestedinbothuprightandinvertedpositionsto
detemninepossibleeffectsofstreaminclinationorcurvatureonthe
longitudinalcharacteristics.Examinationofthedatarevealeda
shiftinpitching+nomentcoefficientwhichwasshownbytheoretical
calculationstobeduetostream+xnglevariationsofO.1°to0.2°over
thestreamwiselengthofthewing.Thedatapresentedhereinerefor
themodelintheuprightpositionandareuncorrectedforthisstream
mrvature.Therefore,thepitding+nomentcoefficientsaretoolarge
by0.005atM = 0.85and0.g2;0.004atM = 1.30;0.002atM= l.kOj
and0.001atM = 1.70.Comparisonofthedataforthemodeltestedin
uprightandinvertedpositionsindicatedthatthestreamirregularities
hadlittleeffectontheforcecoefficients.Theerrorinliftcoeffi-
cientdidnotexceedabout0.01atsubsonics~eedsanddiminishedwith
increasingsupersonicspeedstowithintheprecisionofthedata.The
errorindragcoefficientdidnotexceedabout0.001throughoutthe
speedrange.

Thedeviationofrolling+uxnentcoefficientsfromzeroatcondi-
tionsofsup~osedlyzerorollingmomentswasprobablycausedbya
combinationofstreamirregularitiesandmodelas~etry. Theincre-
mentalrollingmomentsshouldbeunaffected,however.

Thewind-tunnelsurveyalsoindicatedaxialstatic-pressurevaria-
tionsatsupersonicspeedsinthetestsectionofsufficientmagnitude
toaffectslightlythedragresults.Therefore,a correctionasa
functionofMachnumberwasaddedtothemeasureddragatsupersonic
speedstotakeintoaccountthelongitudinalbuoyantforce.At SUb-
sonicspeeds,thelongitudinalvariationofstaticpressureinthe
vicinityofthemodelisnotlmwn accuratelyatthepresenttime,but
a preliminarysurveyhasindicatedthatthevariationislessthan ..
2 percentofthedynamicpressure.Nocorrectionforthiseffectwas
made.

Supportinterference.-At subsonicspeede,itwasbelievedpo&-
siblethattheforedragaswellasthebasedragofthemodelmightbe
appreciablyeffectedby supportinterferenceinviewd thesevereboat-
tailingoftiemodel.Todeterminethemagnitudeofthiseffect,the
bodyalonewastestedatsubsonicandsupersonicspeedsbothona mnall
stingwithdiemeterequaltoabout25percentofthemsximumbodydia-
meterandonthestanderdstingwhichhada diameterofabout50percent
ofthemaximumbodydiemeter.Totaldragandbasepressureweremeas-. uredinbothcases.Theforedragdataforthebodywereunaffectedby-
thedifferenceinstingdiameters,indicatingthattheeffectofsuyport

. interferencewasconfinedtoa changeinbasepressure.A ~as+pressme

*C
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correctiontoadJustthepressureatthebasetofree-streampressure
wasmadeforalltheexperixuentaldatayresentedherein. -—

l%?ecisionofData

ExcludingthepreviouslymentionedeffectsofstreamIrregularities,
thedataarelelievedtohavethefollowingaccuracyasevidencedbythe
abilitytorepeatdatawithintheselimitsafteranela~sedtimeofabout
twoweeks:

Quantity Accuracy

Liftcoefficient
Dragcoefficient
Pitching+mxnentcoefficient
Rolling+nomentcoefficient
Angleofattack
Machnumber
Reynoldsnumber

*0.005
*.()()1()
*,()()1 .
*.001
*,1O
*.01 --
*.O3x 106

Althoughnoanalysiswasmadefortheprecisionofthelateraldata,
theaccuracyofthecross+ind-forcecoefficientsisbelievedtocorr~
spendtotit oftheliftcoefficients,
tothatoftheyitchingmoment,andthe
sliptothatoftheanglesofattack.

RKXJLTS

theaccuracyoftheyawingmoment
accuracyofthe,anglesofside- —

—- .——

StaticLongitudinalStabilityandControlCharacteristics

BasicexperimentaldatafortheMX-775Amodelwithseveraldeflec-
tionsoftheleftmidspancontrolsurfacearepresentedinfigure4.
As explainedina precedingsection,thesedataareuncorrectedforthe
inducedtwistandcaahereffectsduetoexistingvariationsofstream
angleoverthewing.Thesedataindicatethqtthevariationofpitching-.
momentcoefficientwithcontrol+urfacedeflectionwasessentiallylinear
throughouttherangeofdeflectionanglestested.

%he accuracyofthedragcoefficientatM = 0.92is+0.0020.me ~a$
.

acmraoyatthisMaohnumberasshownbyconsecutivetestsisimpaired
bya verylargevariationofmodelbasedragwithMachnumberinthis .
speedrange.
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Ba~edupon
. controltiace

withthecenter

9

theresultsobtainedwithdeflectionoftheleftmidspan
only,itisestimatedthatthestabilityofthemissile
d gravityatthequarterpointofthemeanaerodynamic

chordtillbe slightlypositiveinthebalancedconditionat M = 0.85
forliftcoefficientslessthanabout0.4.WithincreasingMachnumber,
thestabilityatconstantliftcoefficientincreased,reacheda maximum
valueat M = 1.30,anddecreasedwithfurtherincreaseinMachnumber
toM= 1.70.Itcanbe seenthatabout9°deflectionofthetwomid-
spancontrolsurfacesis requiredtoprovidelongitudinalbalanceat
M= 0.85 ata liftcoefficientof0.35 anditisestimatedthat 18°
deflectionofthetwomidspancQntrolsuxfacesisrequiredtobalance
ata liftcoefficientofabout0.15atsupersonicspeeds.Thelarge
deflectionanglesrequiredforbalanceareduetoa oonbinationofthe
largenegativepitchingmomentatzerolift,resultingprimarilyfrom
theuseofcaniberedwingsections,andtothedecreasedcontroleffec-
tivenessatsupersonicspeeds.

An examinationoffigure5 dtsclosestheeffectsofleftmidspan. control+uzYacedeflectionsupontheaerodynamiccharacteristicsofthe
modelwithbothinboardflapsdeflected3°downward.Itmaybe noted
thatthedeflectionoftheinboardsurfaceshadlittleeffectonthe
pitching+manenteffectivenessofthemidspancontrolsurfaces.

Figure6 showstheeffectofleftmidspancontrol-ace deflec-
tionsupontheaerobnamiccharacteristicsofthemodelwiththeleft
outboa~controlsu&acedeflected6°upward.Froma
figure4,theoutboardcontrolsurfacecanbe seento
onlyaboutone+balfthepitching+ncxnenteffectiveness
surface.

ReynoldsNuuiberEffects

comparisonwith
exhibitingeneral
ofthemidspan

TheeffectsofReynoldsnumberareshowninfigure7wherethe
relationshipsbetweentheliftcoefficientandtheangleofattack,drag,
andDitcilina+mmentcoefficientsarepresentedforthetworelativelylow*—
testReynoldsnunibers.It canbesee=thatthemodeledibiteda
slightlyhigherUft-curveslopeatthelowerReynoldsnumber.At
subsonicspeeds,thestabiut.vofthe@el was~fected althea ‘e
yitchingmoments

Theresults
ofthemodelare

weremorenegativeatthelowerReynoldsnumber.

Lateral-ControlCharacteristics

ofa briefinvestigationofthelateralcharacteristics
presentedinfigure8 withthecross+ind.-force,yawing–
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moment,androlling-omentcoefficientsshownasfunctionsofangleof
sideslipfortwoMachnumbers.Examinationoftheresultsshownin
figures4 and8 indicatesthatthemodelislaterallyanddirectionally

.

stableandthatabout70and4° differentialdeflectionofthemidspan
controlsurfaoesisrequiredtobalemcetherollingmomentsproducedby
anangleofsideslipof5°forthesubsonicandsupersonicMachnumbers.
respectively.

Clipped+ingConfiguration

Ithasbeensuggestedthatitmaybe
ofthewingoftheMX-775Amissileinits

Characteristics .

desirabletoreduoethes~n
terminaldivebyblowingoff

thewingtipsinordertoimprovetheaerodynamiccharact&istics~
Severaltestsweremadewiththemodelalteredtosimulatethemissile
inthiscondition.Theseresultsarelabeled“clipped+ring”configura-
tioncharacteristics.Theliftcoefficientasa functionofangleof
attaokandtherelationshipbetweenliftanddragareshownforthis
configurationinfigure90

Longitudinalstability.-Thecharacteristicofprimaryconcernis
thepitching+nomentioefficientvariationwithliftcoefficientwhichis
showninfigure10togetherwithdataforthestandard+ingconfigura-
tionforcomparisonpurposes.Thedatafortheclippedwingaregiven
bothfortheoriginalcenter-of-gravitypositionwhichi~locatedat
43.2percentofthedipped-wingmeanaerodynsmicchordandforthe
centerofgravityshiftedtothe25-peroentcKjed-wingmeanaero-
dynamicohord.Thedatashowthattheremovalofthewingtipsresults
ina stabilitydecreasetoalmostneutrallongitudinalstabilityat
supersonicspeedsforliftcoefficientslessthanabout0.4andmarked
instabilityatsubsonicspeeds.Removalofthewingtips,therefore,
materiallyimprovesthemaneuveringcharacteristicsintheterminal
diveatsupersonicspeedsifthecente~f~avitypositionremins
fixedandtheoontrolcharacteristicsremainunchanged.

Lift-drewcharacteristics,-A comparisonoftheliftAragcharac-
teristicsasa functionofliftcoefficientforthetwowingconfigura-
tionsisshowninfigure11. An examinationofthedatarevealsthat
theolipped+ingconfigurationsuffereda decreaseinmaximumlift-drag
ratioofabout22percentatsubsonicspeeds,9 percentatM = 1.3and
1.4,and5 percentatM = 1.7fromthevaluesobtainedtiththestandard-
wingconfiguration.Themaximumlif-klragratiosoccurredatliftcoef-
ficientsof0.30to0.35.

.

.

—
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CONCLUSIONS

I-1

.

.

Testsofa l/l~oalemodeloftheMX-775Amissilehavebeen
conductedatMachnuribersof0.85and0.92andfrom1.30to1.70for
Reynoldsnumbersof2.20mil~on. Theresultsindicatethatthetissile
waslongitudinallystableat M = O.@ whenbalancedata ltft coeffi-
cientofabout0.35withbothtidspancontroltiaces deflected-g”.
IncreasingtheMachnuniberfromsubsonictosupersonicspeedscausedan
increaseinlongitudinalstabilityanda decreaseincontmoleffective-
nessrequiringa -18°deflectionofbothmidspansurfacestobalanceat
a liftcoefficientofabout0.15.Theeffectivenessofthesurfacesas
lateralcontrolsissufficientlygreattopermitwings-levelflightwith
a differentialdeflectionofthecontrolsurfacesof70and4°forside-
slipanglesof5°atMachnumbersof0.85and1.4Q,respectively.

An investigationd theclipped+ingversionofthemissileshows
thata markedimprovementinthemaneuveringcharacteristicsofthe
missileintheterminaldivecanbeobtainedbyblowingoffthewing
tipsandretainingthesamecenterofgravitypositionifthecontrol
characteristicsremainunchanged.
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NationalAdvisoryCommitteeforAeronautics,
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TAHiEI.- AIRFOILOR!XUIATES

[Stationsandordinatesgiveninpercentoflocal
ohord,measuredparalleltoplaneofs-try]

●

U~persurface Lowersurface

Station OrdinateStation Ordinate

o 4.785 0 4.912
.116 -*533 .U6 -I.158
.234 -.410 .234 -1.267
.351 -.314 .351 -1.345
●585 -.150 ●585 -1.446
.878 .018 .878 -1.543
1.461. .267 1.461 -1.685
2.915 .681 2.915 -1.937
5.806 1.240 5.806 4.275
8.672 1.631 8.672 4.485
11.514 1.932 11.514 *.646
17.126 “ 2.344 17.126 4.847
22.647 2.625 22.647 ~.958
28.076 2.822 28.076 -3.015
33.417 2.946 33.417 -3.023
38.672 2.996 38.672 ~.oo;
40.562 2.998 40.562
43.843 2;977 43,843 -2:977
48.931 2.876 :.;:; a.876
53.940 2.686 +.686
58.113 2.467 58:113 -2.467

‘o~’rairH~’01’rai~~4T 0
Leading-edgeradius:0.444

13
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I?igurs 1.- Thel/l&3caleW-775Amdel mountedinthsAmes 6-by &foot
supersonh wind tunnel.
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3.87
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All dimensions shown in inches
unless otherwise noted

For wing ordinaies see Tabie I

Standard wing

Clipped wing
3.53=-7 y--- \\

\

\

4

32

1,48
lq=150”

I I
I
~ 49.93~

17@m 2.- T%se-viav _ of f/15-sImk MX-7Z5A mow.
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Inboard
chor~

otherwisenofed

control surface,constantpercent
hl~ed at 82.41% chord he- /

Mldspon

7/’
/‘1/08

I

(streomwise)

\

ond outboardcontrol
surfaces,constantchord

I

/’

I

I

I
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Figwe3.- Detailsof control surfaceson left wingpanel of

V15-stole MX- 775A model.
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