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By ShermanA. Clevensonand

SUMMARY

TEEFINMIDCHORD

SumnerA. Leadbetter

Resultsarepresentedof someexperimentalmeasurementsof aero-
~C forcesandmomentsactingona simplifiedT-tailconfiguration
whichisoscillatinginyawaboutan axisthroughthemidchordofthe
verticalfin. Coefficientswhichdefinerollingmomentof thehori-
zontalstabilizeraloneandrollingmoment,yawingmoment,andsideforce
ofthecompleteT-tailareshown.b theinvestigationtherangeof
reduced-frequencyparameterwasfrom0.09to0.%, theMachnuder
rangewasfrom0.13toO.~, andtheRemoldsnuniberrangewasfrom

o.~x 106to 8.=x 106.

Coefficientsforthesteadycase(reduced-frequencyparameterof
zero)werecalculatedfortheforcesandmomentsandgooda~eementwas
indicatedforallexceptthehorizontal-stabilizerrolling-momentcoeffi-
cientwhichwasfoundtobe ofgreatermagnitudethanwasindicatedby
thesteady-stateresults.Somefurthercomparisonsweremadeof the
side-forceandyawingmomentonthecompleteT-tailwithresultsobtained
froma previousinvestigationfora configurationconsistingofa tiptank
mountedona planformsimilarto theT-tailfinaloneandwerefoundto
be compatible.

INTRODUCTION

Theuse ofT-tailconfirmationson sme present-dayaircrafthas
introducedtheproblemofdeterminingvaluestobe assignedtheaero-
_c forces-moments associatedwiththeyawingoscillationsof
thecomponentsoftheconfiguration.Somemeasurementsoftheaero-
dynamicforcesandpressuresactingona T-tailconfigurationhavebeen
madeforthesteady-flowcondition(forexample,refs.1 and2),hut
thereisa paucityofdata,bothanalyticalandexperimental,forthe
unsteady-flowcondition.As a resultof thescarcityof information,
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thevalidityofa-flutteranalysisfora T-tailconfigurationmaybe
●

subjectto question.Inparticular,littleislmownaboutthemagnitude
andphaseangleoftheoscillatoryrollingmomentactingonthehori- u–
zontalstabilizer.Inorderto furthertheImowledgeoftheunsteady
aerodynamicforcesonT-tails,a limitedinvestigationhasbeenmadeof
theaerodynamicforcesandmomentsassociatedwiththeyawingoscillations
ofa simplifiedT-tailwhichconsistsofa ~ow-aspect-ratiofinhaving
a horizontalstabilizerat itstip.

TheT-tailconfigurationwasoscillatedinyawaboutanaxisalong
thecenterlineofthefin. Ofprimaryinterestwastherollingmoment
onthehorizontalstabilizerduetotheangular(yawing)motionof the
fin. Of secondaryimportanceweretheoverallsideforces,theyawing
moments,andtherollingmomentson theentireT-tail. —

Theaerodynamiccoefficientsaxepresentedfora rangeofreduced-
frequencypammeterfromO.09to0.56,ofMachnumberfromO.13toO.~,
andofReynoldsnuniberfromO.w x 106to 8.21_x 106. Tiesemeasurements
weremadeintheLsmgley2-foottransonicfluttertunnel. —
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SYMBOLS

chordoffin,ft

oscillatingsideforceactingonT-tail,positiveindirection
ofleadingedgeoffinmovingtoright,Wswy, *

dampingcoefficientofT-tailinairstresm

dsmpingcoefficientofT-tailina nearvacuum

effectivemomentof inertiaofoscillatingsystem,ft-lb-sec2

effectivespringconstantofoscillatingsystem,ft-lb/radian

reduced-frequencyparameter,42v

oscillatingyawingmomentaboutrootmidchordoffin,posi-
tiveindirectionofleadingedgeoffinmovingtor@ht:
fiqs(c/2)Wn,$

r
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oscillati~rollingmoment
ofrootof fin,positive
right,WW2)W2,*“

t

v

(u

aboutan axis6
indirectionof

inchesinboard
fintipmoving

3

to

horizontal-stabilizeroscillatingrollingmomentaboutjunction
offinandofhorizontalstabilizer,positiveindirection
ofrighttipofhorizontalstabilizermovingdown,
l@WOE~,~

dynamicpressure,lb/sqft

areaoffin,sqft

time, sec

velocityofairstream,ft~sec

circularfrequencyof oscillationofT-tail,radians/see

circularfrequencyof oscillationofT-tailina neeuvacuum,
radkns/sec

angleofyawatmidspanstationof finas a functionof time,
positiveforleadingedgemovingto theright, ]Wletit,
radians

(cy,~)r~ (%,~)i, andsoforth realandimaginarycomponentsof ca.u-
plexcoefficientsduetoyaw;for
example,forsideforce,
%,V= (%,*)r+i(%j*)i

% d magnitudeof side-forcecoefficientduetoyaw,

@Y,w)J2 + ~cY,,)J2

Cn,d magnitudeofyawing-momentcoefficientduetoyaw,

I ~cn,V}~2+ ~cn,$)~’

.-

magnitudeoftotalrolling-m~ntcoefficientduetoyaw,

@z,JJ 2 + [(%,IJJ2

magnitudeofhorizontal-stabilizerrolling-momentcoefficient

duetoyaw, @’,JJ2 + [%’,JJ2
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phaseangle
(positive

betweensideforceJ?y
whenforcevectorleads

tan--}(W,@i deg
@Y,lJ)r’

anddisplacementin
displacement),

phaseanglebetweenyawingmcnnentMW anddisplacement

yaw(positivewhenmomentvectorleadsdisplacement),

~m-l(cn)y)ideg
(Cn,$)r’

yaw

in

phaseanglebetweentotalrolli~momentv anddisplacement

inyaw(positivewhenmomentvectorleadsdisplacement),

tan-l(%di
(cZ,*)r’‘eg

phaseanglebetweenhorizontal-stabilizerrollingmoment%$’
anddisplacementinyaw(positivewhenmomentvectorleads

displacement),t=-, (Cz’*)i
(C;v)r’-‘eg

APPARATUSANDMIZ’I!KOD

Theappaatus,tecwiquesofmeasurement,andmethodsoftitsred~c:
tionemployedinthepresentinvestigationaresimilartotheequipment
andprocedureswhichhavebeendevelopedahdusedpreviouslyinrelated
studies(forexample,refs.3 and4). Thissectiongives
equipmentandmethodspertinenttothepresentproblem.

Tunnel

TheLangley2-foottransonicfluttertunnelwiththe
withsolidwallswasusedforthepresentinvestigation.

detailsofthe

slotsreplaced
Thistunnelis

of theclosed-throatsingle-returntype.me testingmediumemployedfor
thesemeasurementswaseitherairorFreon-12at atmosphericpresmre.

Model ‘“

TheT-tailmodelconsistedofa 12-inchspan,E-inch-chordvertical-
finwitha 12-inch-span12-inch-chordhorizontalstabilizermountedat
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thefintip. (Seefig.
thefinandstabilizer.

1.) Fabricatedconstructionwasusedforboth
Thefinconsistedofa steelboxSPU located

at theaxisofrotation,carryingfourevenlyspacedribst;whichply-
woodskinwasattachedinorderto formanNACA65AO1Oairfoilsection.
Thehorizontalstabilizerwasconstructedofthreebalsaribscovered
withbalsaplankingto formanNACA65AO1Oairfoil.Steelstiffeners
werefastenedaroundthecenterpartofthestabilizerwhereitwas
connectedtothestrain-gagebalancesat thetipoftheverticalfin.

A silkfairing,extending1* inchesoneachsideofthecenterlineof

thestabilizer,wasplacedat thejunctionoftheverticalfinandthe
horizontalstabilizertopreventairflowbetweenthem.

Thefin-stabilizercombinationwasmountedas a cantileverinan
oscillatormechanismwhichpermittedtheT-tailto oscillateinyaw
aboutan axisalongthemidchordofthefin. (Seefig.2.) Thecom-
binationwasmass-balancedabouttheaxisofoscillationin sucha man-
nerthattherewassmallside-forcereactionWen themodelwasoscil-
latedina nearvacuum.

Theverticalfinwasdesignedtohavehighnaturalfrequenciesin
ordertoreducetheamountof correctionto themeasuredforcesdueto
elasticdeformationsandtobendinginertialoads.Thefirstnatursl
cantileverbendingfrequencyofthefinalonewas130cyclespersecond.
Thenaturalrollingfrequencyofthehorizontalstabilizeronthestrain-
gagebalancewas131cyclespersecondandthenaturalbendingfrequency
ofthefin-stabilizercombinationwas68 cyclespersecond.Duringthe
teststhefrequencyofyawingoscillationofthesystemvariedfrom18
to 14.1cyclespersecond.

OscillatorMechanism

Theoscillatormechanismmaybe consideredas a simple,torsional,
vibratorysystemconsistingofa torsionspringfixedat oneendand
attachedtoa bearing-supportedhollowsteeltu%etowhichthemodeland
baseplateareclamped.(Seefig.2.) Themechanismwasoscillatedin
torsionat thenaturalfrequencyofthesimplespring-inertiasystemby
applyinga harmonicallyvaryingtorquethroughshakercoilsattached,to
thesteeltube. Ina nearvacuum,thisnaturalfrequencywasapproxi-
mately18 cyclespersecond.

Thebearingswerecontainedinhousingswhichwerecarriedon strain-
gagedynamometersfromwhichthe”sideforceandrollingmcxnentcouldbe
determined.Thesedynamometerswereoftheforce-displacementtypeand
P&da full-scaledeflectionof0.(X315inch.Theverticalreactionsat
thefixedendofthetorsionspringwerenegligiblebecauseof the

—
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flexibilityofthetorquerodandthesmalldeformations
thestrain-gagedynamometers.

Theelectromagneticshakers,whichfu%nishedtorque

NACATN44o2

.
experiencedby

&

to thesystem,
consistedof stationarycoilssupplyinga steadymagneticfieldand -
movingcoilswhichwereattachedtothesteeltube.Themovingcoils
weredrivenby a variable-frequencyoscillator.Thesemovingcoilswere
alinedsothatthedirectionoftheappliedforceswasperpendicularto _-
thedirectionofthesideforce.Provisionwasmadeforinterrupting
thepowerto t~’movingcoilsinorderto obtaina power-offdecaying
oscillation.Duringthetests,theamplitudeof oscillationwas+2.8°. .._

Instrumentation

Theinstrumentationwasdesignedtoprovidecontinuoussignalsthat
wereproportionaltothesideforceactingonthefin,therollingmoment
ofthecompleteT-tail,therollingmomentofthestabilizeraboutthe
tipofthefin,andtheangularpositioninyawofthefin. Figure3 .

indicatesthesxesandthepositivedirectionsoftheforcesandmoments.
Theside-forceandtotalrolling-momentsignalswereobtainedfromthe
appropriatesummationoftheelectricaloutputsofthestrain-gagedyna- . -
mometers.(Seefig.2.) Thestabilizertismountedonminiaturestrain-
gagedynamometerssensitiveonlyto therollingmomentofthestabilizer.
Theelectricalsignalswerefilteredtoeliminatenoiseandhigherhsr- F
moniesandthenamplified,andtheirmagnitudesweremeasuredby using
a vacuum-tubevoltmeter.

—

Theangularpositionwasdeterminedfromtheoutputoftorsion
straingagesmountedonthetorquerod. Thissignalwasrecordedona
recordingoscillographbothduringtheforcedoscillationofthemodel
andduringthedecayoftheoscillation.

Phasemeasurementsweremadeelectronicallyofthesignalsrepre-
sentingresultantvectorsoftheforcesati_readona metercalibrated
indegrees.Thiselectronicmeasurementwasmadeby determiningthe
timelapsebetweena givenpointontheside-force(ormoment)signal
anda correspondingpointonthepositionsignalwhiletheT-tailcon-
figurationwasoscillatedata constantfrequency.

Calibration

.,

Theangularpositionofthemodelwasdynamicallycalibratedin
stillairwiththesignalfromthetorsionstrain”gagesby a photo-
graphictechnique.Timeexposuesweretakenofa finechordwisethread
ontheouter(upper)surfaceofthehorizontalstabilizerforvarious
amplitudeswhilethestrain-gageoutputwa”srecorded.Theamplitudeof
oscillationofthemodelwasobtainedfromtheen-velopepositionofthe

a.

.
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.
threadontheoutersurfaceofthestabilizerandcorrelatedwiththe
strain-gagesignal.E& usingthiscalibrationalongwitha calibration

. madewiththeT-tailconfigurationreplacedby an equivalentmomentof
inertiaandthethreadplacedontherootclamp,itwasdeterminedthat,
at themaximumfrequencyof oscillation(18cyclespersecond),thetip
angleofattackexceededtherootangleofattackof thefinby 6 percent.

Thesignalsfromthestrain-gagedynamometerswerecalibratedin
termsofpoundsof forceperunitof signalstrengthforthesideforce
andin foot-poundsperunitof signalstrengthforthemmnents.For
thesideforceandthetotalrollingmoment,knownloadswereapplied
to thefinat givendistancesfromtherollaxisandthedynamometers
werecalibratedfromthemechanicsofthesystem,thatis,by treating
themodel-trunnionsystemas a simplysupportedbeamhatingoverhang
andhavingsupportsatthebesrings.(Seefig.2.) Thereactionforces
andmomentswerethenrelatedto therespectivesignals.Thevacuum-
tubevoltmeterwascalibrateddynamicallyby usinga low-frequency
oscillatoranda voltagedivider.Thesedynsmiccalibrationswerethen
relatedto forcesby useoftheopen-circuitloadcalibrationofthe
straingages.Thereadingsfromthevacuum-tubevoltmeterarebelieved
tobe within+3 percentof truesignal.No correctionwasmadeto the
measuredrollingmomentonthehorizontalstabilizer.Althougha rota-
tionofthestabilizeraboutitsaxisora bendingdeflectionofthe
verticalfinwouldcausea rollingmomentonthehorizontalstabilizer,
a calculationof thiscorrectionfortheworstcondition- ~XY>
highestMachnumber- waslessthan1 percentofthemeasuredmmnt.
Forthewind-offcondition,thetarevaluesamountedto only3 percent
of themsximummeasuredrollingmoment.

Thephase-measuringsystemwascalibratedat variousfrequencies
by usingstandardresistance-capacitancephase-shiftcircuits.Cali-
brationsofthephasemeterindicatedthatthephaseanglemaybe deter-
minedwithinf2°oftruevalue.Inordertominimizeerrorsinphase
introducedintheelectricaloperations,a tie valueofphasewas
obtainedat eachreadingby applyingsimultaneouslytheangular-position
signalsthroughbothchannelsoftheelectricalcircuits.

DataReduction

Thetotalsideforcesasreceivedfromthedynamometerscontainan
aerodynamiccomponentandan inertiacomponentwhicharisefromthe
bendingdeformationofthefin. InappendixA ofreference3 a correc-
tionfactorisdevelopedwhich,whenmultipliedby themeasuredside
force,givestheactualappliedsideforceduetoyaw. Forthepresent
problemthevalueof-thisfactoris0.955.Thephaseangle ~,w con-
taineda ccqponentduetobendingdeformationthattendedto increase

—
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thanO.1O.Thetotalrollingmomentsduetothebending
.

thefinwerefoundtobe negligiblerelativetothemagni-
tudeofthemeasuredmoment.Sincetheaerodynamiceffectsdueto fin

—-“
bendingwerewithintheaccuracyofthemeasurement,noeffortwasmade
toadjustforthesequantities.

Theinphaseyawingmomentonthefin-stabilizercombinationwas
determinedfromthechangeinresonantfrequencyduetoairflowingover
themodel.Sincethetorsionaldampingwassmall,itseffectonthefre-
quencyisneglectedandtheentireshiftisattributedtotheinphase
moment.Theyawing-momentcoefficientinphasewiththeyawingangular
displacementisgivenby

1)]‘(%,$)r= + &2 - ~
fiqs; %ac

Thederivationof thisequationistreatedinappendixA ofreference4.
Thedependencyof (cn,Y)ronthesmall d~ferenceoftwoquantitiesof
approximatelythesamemagnitudeleadsto considerablelossinaccuracy
andconsequentscatterinthedata.

.—
F

Thequadrature-momentcoefficientforthefin-stabilizercombination
wasdeterminedby operatingonthetimehistoryoftheyawingangular u
positionobtainedduringthepower-offdecayoftheoscillation.The
momentcoefficientinphasewiththeangul&velocity- “ -isgivenby

The

the

derivationofthisequationistreatedin appendixB ofreference3.

Thephaseangle @n,V betweentheyawingmomentoftheT-tailand

yawanglewasobtainedfYomthere&-&onshi.p .

@n,*=
tm-~ (c-n,~)i

(cn,V)r

Therollingmomentsonthehorizontalstabilizerwereobtainedfrom
outputsofthestrain-gagebalances,sndthephaseangleswere”deter-

—the
minedflromthephasemeter.

.

.

.
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Theexperimentalresultsforthemeasuredaerodynamicforces,
moments,andphaseanglesfora T-tailconfi~ationaregivenintable1.
Alsogiveninthistablearethecorrespondingreduced-frequencyparam-
etersanddynamicpressures.In orderto showtrendsandcomparisons,
theexperimentalvaluesareylottedinfiguresh to 7.

Includedin figures k to 7 are calculated results for the steady
case(k= O). Theseresultshavebeenobtainedby ap@icationof the
four-vortexlifting-lineprocedureofreference2,modifiedto account
forthepresenceofthetunnelwall. Theyawingmomentandsideforce
forthecompleteT-tailarealsocomparedwithexperimentalresultsfrom
reference3 fora planformverysimilarto thefinaloneandforthis
planformcarryinga tiptank.

Allthecoefficientspresentedarenormalizedby dynamicpressure
q,an area S, andtheyawingangle ~. Themomentsarealsonormalized
toa referencechord~. Thesignconventionemployedforthedatapre-

S sentedis indicatedinfigure3.

* Horizontal-StabilizerRollingMoments

Thehorizontal-stabilizer rolling-momentcoefficients [1Ci+ ‘d
phaseangles@z’,*areshowninfigure4. Thephaseangle&preients

theamountofleadorlagof thisrollingmomentwiththeyawingposition.
As maybe seenintheupperportionof figure4, thephaseangle @Z~W

is slightlynegativethroughthelowerrangeofreduced-frequencyparam-
eter k investigated.Thismeansthattherollingmcmentonthestabi-
lizerslightlylagsthepositionoftherudderinthelowerrangeof k.
Ingeneral,thephaseanglesincreasedwithincreasingk.

Themagnitudeof thehorizontal-stabilizerrolling-momentcoeffi-
cientisindicatedinthelowerportionoffigure4. Itmaybe seen
that,as k isincreased,thehorizontal-stabilizerrolling-moment
coefficientdecreasesconsiderably.Theconclusionmaybe drawnthat
reduced-frequencyparameterhassomeeffectontherollingmomentand
itsphaseangleintherangeof k investigated.Also,inasmuchas
thereislittleinformationabouttheoscillatoryrollingmomentsacting
onhorizontaltailsurfaces,it is of interesttonotethemagnitudeof
thesemoment“coefficients.Otherworkhasindicatedthatthemagnitude
ofthiscoefficientis quitesmall;thatis,itmightbe negligiblein
a flutteranalysis.Forcomparison,a valuecalculatedfor k =Oby.
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.
useofthefour-vortexlifting-lineprocedureofreference2,modified
to accountforthepresenceofthetunnelwall,isincludedinfigure4.
Alsoshowninthisfigureisa calculatedvalueofthehorizontal- .
stabilizerrollingmomentfromtheresults”ofreference1. As canbe
seen,bothofthesecalculatedvaluesareconsiderablybelowan extrap-
olationofthemeasuredma~itudes.

TotalRollingMoment

Thetotalrolling-momentcoefficients
II%>$

andcorresponding
phaseangles92,* aregiveninfigure5. Forcomparison,a calculated
pointfor k = O (calculationbasedonprocedureofref.2) isalso
presentedinthisfigureandgoodagreementis indicated.Thetotal
rolling-momentcoefficienthasthesaneformas thehorizontal-
stabilizerrolling-momentcoefficientandthephaseangleagainrefers
to theyawingangleoftherudder.Itmaybe seenthatthephaseangle .—

increasessomewhat(from-1°to4°)overtherangeof k shownwhile
thetotalrollingmomentdecreasesslightly.Thus,itis seenthat
reduced-frequencyparameterhassmalleffecton.themagnitudeofthe
total-rolling-momentcoefficients. w

are

TotalYawingMoment *

Thetotalyawing-momentcoefficients
I
Cn,V andphaseangl@sdn,~

showninfigure6. Alsoshownforcomparisonsrea calculated
pointfor k = O (frommethodofref.2)whichindicatedgoodagree-
mentandthemeasuredyawingmomentsandcorrespondingphaseanglesfor
a planformsimilarto thefinaloneandforthesameplanformwith-a
tiptankattachedinthemannerofa pylon-mountedexternalstore(aver~
agedfromref.3). Theyawaxisofthemodelusedinthepresentinvesti-
gationcorrespondstothepitchaxisofth<mgdelusedinreference~,
rotated90°withrespectto thehorizon.Itmaybe see-ifromfigure6
thattheyawingmomentfortheT-tailconfigurationhasapproximate~
thesamemagnitude,asthemomentonthesimilarplanformwiththeplain
tiptank(nofins),whereasitismuchhigherthantheyawingmomentfor
theplanformsimilartothefinalone.Thehighervaluewouldbe
expectedfortheT-tailsincethehotizon&Lstabilizercouldbe con-

—

sideredas anendplate.Thephaseanglesforallthreeconfigurations
decreasewithincreasingreduced-frequen~”parameterwiththeT-tail
indicatingthegreatestdecrease.Allphaseanglesindicatea stable
yawingmomentthroughouttherangeof k shown.Itmay,therefore,be
concludedthattheoverallyawingmomentontheT-tailconfiguration

.

becomesmorestableandincreasesinmagnitudewithincreasingreduced-
frequencyparameter.

.

.
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SideForce

Thevertical-surfaceside-forcecoefficientsandphaseanglesare
showninfigure7. Again,forccmpsrison,areshowna calculatedpoint
for k = O (bymethodofref.2)whichindicatedgoodagreementand
measuredcoefficientsfora planformsimilarto therudderwithand
withouta tiptank(ref.3). ThephasesnglesfortheT-tailconfigu-
rationfollowa trendwithreduced-frequencyparametersimilarto that
of themeasuredphaseanglesofreference3. Themagnitudeof thephase
anglefortheT-tailis smallerthanforthesimilarplanformthrough-
outtherangeof k shown.Thephaseangleincreaseswithincreasing
reduced-frequencyparameter.Theside-forcecoefficientsontheT-tail,
whichwereessentiallyconstant,alsofollowthesanetrendas the
coefficientsforthesimilarplanformwithandwithoutthetiptank.
Itmaybe notedthattheuse of thetip tank increasesthemagnitudeof
theside-forcecoefficientsforthefinaloneandthattheadditionof
thehorizontalstabilizerincreasesthemagnitudeofthecoefficient
slightlymorethantheadditionof”thetiptank. Thisincreasewould
be expectedbecauseoftheend-plate”effectofthehorizontalstabilizer.

CONCLUSIONS

Someaerodynamicforcesandmca.nentsassociatedwiththeyawing
oscillationsofa T-tailconfigurationhavebeengivenaswellas the
horizontal-stabilizerrolling-momentcoefficientsaboutan axisat the
tipoftheverticalfin. Comparisonsoftotalyawing-momentandside-
forcecoefficients- thecorrespondingphaseangleshavebeenmade
withthoseofa similarplanformwithandwithouta plaintiptank
attached.Somecalculatedresultsfora reduced-f?equen~parameterk
of zeroareincluded.Fromtheresultsgiven,thefollowingconclusions
aremade:

1.Thehorizontal-stabilizerrolling-momentcoefficientsdecreased
withincreasingreduced-frequencyparsmeter.Thecorrespondingphase
anglesshoweda generaltrendof increasing.Thecalcfitedcoefficients
fromtheresultsofpreviousworkforthesteadycase(k= O) indicated
a smallermagnitudethanwouldbe obtainedfroman extrapolationof the
experimentalcoefficients.

2.Thetotalrolling-momentcoefficientdecreasedonlyslightly
withincreasing reduced-frequencyparameter,whereasthecorresponding
phaseanglesincreased.Thecalculatedcoefficientfor k = O wasin
goodagreement.

3. Thetotalyawing-momentcoefficientsincreasedwithincreasing
reduced-frequencyparameterandthecorrespondingphaseanglesdecreased.
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.
Thecalculatedcoefficientat k = O indicatedgoodagreement.The
coefficientsforthepresentT-tailconfigurationaregreaterthanthose
fora planformsimilartotheT-tailfin. .

4. Thevertical-surfaceside-forcecoefficientswereessentially
constantwithincreasingreduced-frequency“parameter,whereasthecor-
respondingphaseanglesincrease.Thecalculatedcoefficientat k = O
wasingoodagreement.ThecoefficientsforthepresentT-tailconfigu-
rationaregreaterthanthosefora planformsimilarto theT-tailfin. .—

LangleyAeronauticalLaboratory,—
NationalAdvisoryCommttteeforAeronautics,

LangleyField,Vs.,,J* 25,1958.
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T.ABLEI

RESULTSOFAN EXPERIMENTALINVESTIGATIONONA T-TAILCONFIGURATION

k

~
O.ogo
.092
.og~
.105
.115
.116
.128
.142

a.156
.158
.160
.182

a.194
a.195
.202
.204
.216
.240

a.240
.280

a.291
.298
.331

‘.353
.387

3.435
a.357

%
b/sqft

2&)
247
234
209
184
182
162
138
287
118
116
94

230
228
79
79
70
59

174
44

131
39
32

102
24
70
47

CY, *

1.247
1.20:
1.222
1.3ti
1.242
1.lg4
1.21;
1.101
1.39
1.132
l.o&
1.1%
~.36
1.40
1.215
l.lgc
1.12C
1.22E
1.31
1.14C
1.39
1.167
l.1~
1.23
1.137

1.23
1.10

k,‘1’
deg

-1
-1
-1
-1
0
0
0
0
0
0
0
0
1
1
0
0
0
2
3
3

:
6
9
9

15
22

0.256
.236
.234
.264
.250
.231
.222
.199
.262
.226
.212
.216
.224
.234
.204
.198
.l%
.196
.ao
.177
.199
(b)
(b)
.170
(b)

.137

.123

-4
-3
-4
-4
-4
-4

::

::
-4
-5
-4
-4
-5

-;
-4
-3
-2

&
(b)

i:)

4
9

I%,lyl

2.56
2.48
2.38
2.74
2.62
2.48
2.52
2.30
(b)
2.38
2.30
2.4o
(b)
(b)
2.30
2.22
2.24
2.30
(b)
2.32
(b)
2.38
2.36
(b)
2.18
(b)
(b)

~z,w
deg

-1
-1
-1
-1
0
-1
0

(;)
o
0

(;)
(b)
1
0
2

(;)

(:)

(:)
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(b)
(b)

Ic%d‘;;:
0.602 -2
.613 -6
.608 -6
.616 -8
.650 -7
.653 -2
.599 -II
.656 -lo
.68Q -13
.636 -12
.628 -13
.648 -14
.662 -17
.668 -17
.671 -17
.755 -15
.722 -18
.7X -=
.691 -20
.th6 -27
.757 -26
$2J -27

-29
.748 -39

1.072 -27
.gol -70
.945 -70

?Oataobthinedin&eon.
%ata notobtained.
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