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A flight &e6tigatLon was conductea to determine “&e effects of k”

inlet modification and r=ket-r=k extension- the longitudinaltrim md
Mu-1ift dreg of the Doughs ~D-1 airplsme. The investlgatlcavas con-
ductedwith a 0.U?5-s@e r=ket-bo~ted model which was flighttested at
t~ ~ley ~lotless Aircr+ftRese=ch Statioaat Wallops Island$Va.
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Reskts Indicate“&t tl.wc~bineil‘effectsof * modifiedinlet imd
fully extendedrocket racks on the trb Mft coefficient and trim sngle of
attack Weresmll Mtieen ~=h n~bers of 0.94 and 1.57. BetweenMach

s

I

numbersof 1.10 and 1.57 there WEU an average increase in dreg coefficient

‘1!
of about 0.005 for the modsl Wth ~fied inlet and extendedrocket racks.
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TIM changein dra% c= fficient.due to the inlet modificationalone is small
be~een~h,numbers of 1.59 ~d 10@. ,,.“ ..... , ., ~~ --- .:”
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TMS paper presents the results of tlk last phase of a progrfi WMch-,. -
.- has been conducted by
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,,... .,..,, ,,. Reference1 is a mmmary “ofthe results of the F4D.1 imvstigatton &d
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.D09 reference 2 presentsthe developmentand test results for one version,. ,*@o* -., . . ---~of ~“~D_l* -:. “ ‘ “.,. . , ““;..,”””””:;,,+ ‘“, ~ .-. ~, ,.. :.’+
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●O*O ‘ “* “ ““ ‘& p&p&e of”the ~vestisati~ reportedher61nwas bofold: Firsts
●0

● “”9: ●
to determinethe drag incrementand longitudlnal+rlm change associated
with the ext.emion of the drplane rocket racks at supersonicspeeds,~d..’. ,...’, ., second,to deteti tbs effectson lw-lift dreg resultingfIYu!8 Modi- “.

,, fied inlet snd inlet lip by canpsrieon with the data of reference 2 Where
‘-the rocketracks were closed. ,.,,:.. .. :.... .-J,.”:, ..:”:.’;.-:;.”:‘~,..,.. . ...-”... .... .... .:.:,i .,-. . ..:...::....’.-..... ....... ... . .;
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cr”&s-sectitx@ area, eqft ‘“ ~, ., .”’ ,,-\” ,’,. ., .,.. ;. .. ..,
~.. .,<. -<. ,-.., $ -...,:- . . . . :.’ ,. ..,.. .: ...” “L.

. . . longitudlnal+celerimeter r+ng ,.::“.<.:..,..;:-~ ~. :-“i ..’ZT,..-,..~%ig ,,...,.-,-, “..., , .’.”’ ..:”?“,.“” ; ,.,”:’ .-,,.:,.....,..-;.. ....... ,,
f “i“.,”i ;,:”..’,-- .4”,, ,-. . . ..’

nomal+iccelermet4r readiilg.~., ‘,.”.;,~; .::;~,,;’ .-),... ~ -
.w~,,’. .,., .- :.-. .-” ““j:,”.; “’{’”::,,..,.:..... ,:,.,”-”.‘ .’.I

.,. .
$,’,,. .,..’ e,-”,” tian aero@wanlc chord, ft ,.., .;. ... ... ..”.~“.-- .:.””,.., ‘., , :.-,.,”.. ; ..”.-:-..:-”:’ ”...,. . ..

‘“% c= ~kr”chord-forcecoe~cient} positivein reamad directio~—~———
., .,,’-. ..-.”,,..,. . .. ..., .. gqs -

#,.’.““..;~.. .’ -. ,- .~” -’:” .“ .,
-.~:. ,~ ;....-’..

.... . .. ---
-.,,-,. .. .

..” , ..:.::.---:-“””..,”.”’.,
. CD ‘“’ ... ,*= c=ff~cient .... ;“:.“”” ~~,“., “,;. .: ;,~.:‘:::;.,;

,,, .....’.... ....-,...”-’....-..’,..,,’-.. ,, .’, ,. ....:.,.. . . ..,.,..:
,’. ..r)’ .,”:..”

....,,’.
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-1, ““:C;”” “ ““%Uno~-rorce coefficient,posit+vetOWard top of -12!“.
t ...., ,.. . ..... .. . .:gqs L. ‘-:, . . . . .’.’ :..? .,

.......“. ,“.’”, , ..-,,,’,.. ,“
,. b“.’”’”

g acceleration‘ik to gravit$;32.2 ft/se$ ,-, .. .’.,.,
;.,-.. .,;.,”.....’ ...

.“,-. ,’ ...,.. , ‘,,.. ..-.,...-.;. ....... ......,, .,.,-.; ..,, ‘..,,., -, .,.” .”,.“, .--
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x,
tip- Z%itiOOr *OU IJMSSrlk thrOU@ dUCtS to M8S8 fkJW at free- -

..?, ;., . stresm conditions passing through en area equal to total
... . . inlat-capture area.., . . . . . .

● ;.. , “.. .,,..., ..

~M pressures lb/6~ f% ‘ ,“’ ,“ ,, ‘: - -’ “, , . .+.:-. ;_ ::..,. pt .. . . . .. . . . ..- .. ;..:.’-.,.,,,,,

!
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A k?ee.view drawing of the 0.”125-sc~e”m6d.el
as figure 1 and a photograph of the mcdel is shm
presents the physical characteristics of the mdel
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end figure 3 sham
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the normal cros8.SeCt~o~.~a &tstfibutionand equivalentbody Of
revolution of the model. In order to show the Inlet and Inlet-1ipmodi-
fIcationsincorporatedfi t~s versionOf the Douglas~D-1 airpl~ ~ ‘
figure1 shows the wet cotiguration of the previous VeUJiOn (cOnfiSJ- ..
ration 2 of ref. 2) for comparison. mere were no changes made in any ~””
Of th? internal duct liIWS or in the longj.tutinal.l~afion of the inlets .;
on the body. Figure 1 does show$ however, that the originalinlet was ,
thinneddown by reduc~~i the thickness of the area around the duct. AS ..~(
a restitathe modifiedinletswere externallys~ler -d less a~w
diverging thsn the original inlets snd had lips-t%% were lens biunt.
In ooth cases,however}the inlet lips themselveswere of a rounded;
suLsonlc design. The chsnge in normal cross-sectional-area tistributlm
due’to tti inlet modificationcan also be seen IIIfigure s(b) but thls
tncrementis too small to be seen In the equivalent-bcdy-of-revolution

,-
P~ot of ,p ,5(~)*..’.,”.,,..‘..+ .;:.:.,:.,:,.‘..,,.....:’.:-”:’:-:;“..;: :“:””,::-“:‘“+
,..-”. . . . ....

Fuselageconstku~ti~ cohisw”d of’ea inte~ steel thrust tube
with umh~any and fiber-glassfairings making up the exterual contours.
The nom?hatch was a removablefiber-glasscastingthat housed the
telemeterequipnent. Access to other instrumentationwas providedby .: ., -
removablefiber-glasshatcheson the top and botlxxnof the model. Space
was providedalso in the fuselegefor a smoke te@ to aid radar trac~.... .,.---- ,.. ........-..

The
spsnwi3e
faces of
Ww made
,.

The
Plane in

co~hction of the ~fied del~ wing v~ a box besm made‘of,.:“”’:,
steel spars with aUmi.num-alloycover plates. w extefior sur-
the wings end fillets were molded plastic and,tlE verticalMl “” ..”
of ~hinedal!~umaUoy* .. . . .“... .:.,., ..-- .. . .

.,.,..,, .,. .“. .,-. , .-----.-. .-..
model rocket rackswere scaled h duplicatethe full-scaleWr-
their location,size, and movement. (See figs. 1, 4, and 5.)

‘m racks were designed-toofiratein a square-wavemotion betieen the :....~
fully closedand fully extendedpositionby using an electricmotor to
supplythe torqueand a pro~d cam for the desired timing sequence-
Because of the high longitudinallmuls involvedduring the boostedphase
of tbe flight..the systemwas designedto operateonly after madel-
bccmterseparation. This was accomplishedby instalMnG a switch in k“ ‘..‘.
base of the model ta keep the rocket-rackcircuitq?en.during boost. ““ ‘

. . .. . .
In order to presentexternaldreg it”W* Lcessary to Instrment ..

tbe model for internaland base drag. T@ rear of t~ d~t WaS choked “.
with a minimumsection$and a total-pressurerake consistingof six probes
was ins-cd near this sectionso that internaldrag could be dete~d
at Mach xnmbersgreatnrthan 1.00. Base static-pressuremeasurementswere
made by using four static-pressureorificesspaced 90° apart around tM ... ..
tuse amulus and manifoldedtogetlyn?inziw the model- “. “.

~ mcitelVU boostedto a l!ach riumbe~of about”1.64 by two 6.23---
diameter ABL Deaconrocketmotors which were timed to fire slmulteaeously. .

,.

. . . ,., .“~ ~~“. ..,.’.. . ““. .-.”,.’-..:::.::
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I Figure 6 is a photograph of the rnodel-booeter cmblnatim; ‘After &e” .“ “‘(’”-:!
● rocket rnotorahad stopped thrusting, the model separated frunthe boostar ‘

●*
c-, , and the data presented hereinwere obted.nedduring the coastlnsPhMe of ...,

k,...:-,.;: .:??t.o ,::“i>; .,:---:-:“!.’:,”~::“;:.-‘:;3;“:,”;.’.:..:;:;::..’,’.;.’::.4”’:’:),,::“:.”~~‘,,:.::-;:::-;

;: ‘;” ,:.,“2“’:.‘“.,f::..‘.;,,:.“‘:::;.“ &p&aJ:,! .::”,,:”’,””,:“;.“;”.;>;::’:;;:;::“-:.“,:;:”:.-;-:;..:

.:j“” “--:’:::;’.““““-”.:””:’”~.:”:‘“’.”““”‘: “’”: ‘ “.’!‘ 7“’ ‘ “:’”-.:-.’ --“:’““’ , “;’”:-,-.-..-...’.
.,

M quantitiesnecessarytodetermine the &g at Iw lift and the .‘ ;.”
longitudinal trim characteristics were transmitted to a ground receiving ..“.
station by an Internal telemeter Bystem. The telemetered Chezlnelaof
itionnation recorded were free-stream and duct total pressure,angle of ~
attackslongitudinaland normal acceleraffOns, b&3e static pre13BUre3aid ‘ ,
rocket-rack positiah :. L : .,. : , .,~.-. , ~ :., . :- : ~ :.:- :- ~=--- .:.. ...=..

. .. . .,..,. ,, .. --
Free-streamstaticpressu and temperaturewere oh-d fran’a“ ‘ ~

rawinsondereleasedat time of firing. Ground equipmentconsistingof “.’
a CW Dopplerradar unit and an NACA modlfied SCR-~ tracking-radarunit
were used to detenainemodel velocityend positica In spaces respectively. - “-

!,.,:.. ;“ ...’ .“-, .. ---- ... .“..,,. ’., . . ..... ....:,., :,.. . .. . ‘., . . . .. ..:..-:.-, . ,.,.- .”-. ‘.-..’.”,-.: .. ;.””.-... ,. .. ...-’ .. .,,. - ... . ..“..,., .. “-,-. -......, ,’. . ., ’...~ , ,, . ..... “,:, - “ .’: ,“”,’” ~~z~’op &A “, ,,:. , ;..-; .-. “.; ”:._~,:,a” ~~
—.-*- ., -,.,, ,., ,, .. . ,.,. ”., ,“ ;. -.. . ...... .. . ... ... .. .,....,.. .,

“f .:. ““”’ ~. ‘..’”’ ‘“ ‘:.
... .... .... . .. ... . . ..- ”... -.. ,. ,“...-. .:”””.,..:.. . . ... ,.. -. ”,’.. -.. . . . .

:-,/,..””
~ ad~tion”to values of to~ dr~ coefficientobtainedfr= the ~“ -

measuredtelater data the CU Doppler radar values of velocity obtained ---
. during this test can be used to give an additional set.of totsl-drag “”

. values. By differentiatingthis velocitywith respectto tchneand adding
the flight-pathcanponentof weight to obtdn the drag deceleratica~the ,
tot.sldrag coefficientcan be found by tbs,foil+ ~t~~~Ps .‘,..,,.- ,,,,..,:

1 .,~... ,...,” .,:,.. ..,,,,.- ‘‘ ,. .“,..’~,i“-....,”,. “.,(”:,~~:JL I“~~j”.~.,”.>
: “.” .“.., .. ....... .’. ,....’..,..,.:. ....-..’...... . .-,.- ,....’.,-:.,..... - ...:-----.. . . . . .~ ,,,’”(‘.””..:.:,:..::..’......::”’;,: \, ~ .“”:..:-,. ..”..-.
~, :, .... ..

(
CD;M = - QY+ ~=ti”;p.. “:”-“::””~~“.:; ““ .,’.’,.,,.-

1“

,,. ,‘,,,’, . ...’,,.,..,.:..,,., ,:,. “,,., .-.
..-,. ..”.’“..”.,”’-...--.’‘:. “1”..”:’...“,,.

. .....!,.:,...,.,. .-----
,, .:..’..:’-”,..,’..=.,..‘“,:.’. .--.’.,.,,;.,,.,,.,.,;,...>.-.:,..,. ”:...’,,.. “. .,, :. “..,.....’.. ..”. ..’. ..,

,.
t. A more ctilete discussion‘of this method of analysis &d I& “equipment ,

involved csnbefound in reference 3s, ,. ,. ... : .,.. . . . - ,..
.,.. ,,. . .. . .
‘;

Base and internaldrag coefficientswere determinedfran telemei%r ‘~
quantitiesmeasured durfng the flight. Static-pressuremeasuzwnentsreads
on the model base aanuluswere used to calculatebase ~ coefficient

I :,fmtheequatiom - “. ,.: -.-” ‘“: j ‘:”.:,.:, ., :,. ‘. ::....
i .. : ,:,,-. : .,-,,,-,.,
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where y is the”ratio Of specificheats. With tie i~ trumentation”used ‘.‘..’.
in this investigationall of’the quantitiesnecessaryto detemirn .. . ...
internaldrag coefficientat Mach numbers less than 1.01>were not m%ss~d,
Estimateawere made et subsonicSpeeds$howeverJby 8SSUdZW tht the
values of duct-exit static pressure were the saae as the ueasurF5 values ~ ,,
of base staticpressure. Experiencewith znodelshaving similar duct+xit “ ‘“.
and base conf~uratiom has shown t~t this ~s~ti~ IS -d * ,
reaeonab+? estimates usually result. . (’. .... .,”,.” ‘ ,:, ,, ..
.’ ... ., ..”. ,:..!. .. ..... .,-:-, :,... ,,

External “~ coe’fficientswe’redeterminedW‘ subtradtiti CD,int “ -,

@“ CD)b fr~ the f-d V8h33 Of cDs~t.’ Inasmuch88 “~se ~~~ ‘

d cD,ext were obtainedat low trim lift coefficients @ trh 81)gle3 ~

of attack they represent essentiallythe minimum drag of tb? model for
the test conditionsdiscussedherein.
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# “Thefollowing t.ibiepresentsw“kat”1s felt to be reasonablevalues ofJ

the accuracyof the variousquantities and coefficients presented In thi8
paper. Where possible, these values have been obtained fra agreau?nt
between comparative data in this or in shller tests. Where the accuracy
could not be obtdned frcm a cqison of data the values have been esti-; .
mated mthe baais ofinetrument.ermri j, ‘. ‘“”,... ‘ “’” - ““ “.;. ””.. .: ..!.
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i“” “Astintionedin the section krititled‘Amlysis of Mta” the Internal@
drag coefficientcould not be measuredat suboonicspeeds therefomz

●0000 L
home

m Value of accuracyof ACD,int is pre6entd at M “ 0. ● Inorder.to “ -
--—
,***

“1
increase the accuracy of thi8 coefficientat low supersonicMach nwnbersj ““

● 0 ~weverj dual-renge‘@tel-pressurecells were used to measmthe duct-, .’
,, exit tdal pressureso that at M = 1.00 the aCCUraCyof .~D#$nt in .:

.,,,. ,.‘,. , ,,. ..,..
:.atmut 0*~4;”..”””-.,- ‘“:‘“’““J‘“ ,“’‘“‘“:”l.j:~”.V.j~-:..”,“.,”~;j~.:j;--T’.-:-::,::j~Y~~Y~,’,,.,,, ....
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The variationof test Reynol~ nuber (basedon the wing”mean ~r6- . ““

~ -C c~rd) wIU M=h nd=r is shorn in figure 7, and the mass-flow.,
I ratio during the test is shown In figure 8. By operating in the range ‘~.

i. of us-flow ratio shown in figure 8 the model closelyduplicatedthe .
,. mass-flow requirements of the full-scale airplane at probable operational. .

~chnumbers end .~,titude6., ‘... , ,. .,,,:‘....., - .,..,,: .’..”,,,-::
i.. .{.. ,, ,.
1

... , ..,’
Figure 9 preseuts the totsl-p&3s&e recovery of tk duct. These.

values should be considered qualitative ~because they were measured Lear
... the duct exit and therefore representths loss in totalpms.sm,e relative

1’
“titkduct exit rather than the engine face. ... ..: . .,: -

,,, , ,,, .... ..,,“ .,, . ----
:. ‘Zhe positionof” the rocket racks during tti ~st is 61xmn b fig- ~
!. u.re10. This figure shows that the racks dld not -tion properly and.’

as a result the incrementaldrag differes~eEUO to tlw effect of the
Inlet modificationalone can be detendned only for Mach numbers between j ““
1.59 and 1.64 where the racks are fully closed- Between M . O.* and
M = 1.57, hwever$ the racks are essentiallyfully extendedand the --:”
effectsof the rack extensionon the longitudinaltrim of the zwdel can ‘,
.@ determi+md.. “. .“... . .,“ ....”-
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\ ,., Figures 11 and M present the variations with.W-h number of CLQtrh,.

and ~ti, respectively,for the model of W present test aud the m6del

from the test of reference 2. The nrd& of reference 2 had the original
inlets, a center-of-gravity location at 0.1816,and the xvcket racks ~~”’
closed. A com=ison of the data presentedin figure 11 shows t%t between
M . 0.81 and M = 0.92 when the racks ea% only about 44 percent extended
&era is a negativeshift of 0.042 in CL.-. For the supersonic Mach ~
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nmber6 of the test when we racks are essentiallyfully extended,the
,..... .. ....... ,,
.,’. .-.

,.. ., ’.--..,
:, ,, ..,.

~~‘ ,::~’ ‘ .““:.-.:”,:--- :,””:”;;::

. . . . . . .

.1.
,.

)
,,” ., .,,,-,.,, ..,. ::,:>..-. ... .. . .. .. ,. -,. ... . . ... . . ..’. .-. . ..’. .. .

.,, ,,., .’ ,.. , ----
“,, ,,,..,. . ..:. ..

,,.’ ,,,

. .
,“

... ,,, . . ,“ .--.:”,. .. .. .
. . . .

.. . ., ..’ ... . . .,.-*.. ~
,,.,, .,.

.“— ..- ,. -— ..- . ..=..
,’...’. . ..... . -’ --7-=7; a:---”,,::,:,“’:::“.’ “’--: “: “ .++-+$. . . ..

----A,, -—. —-. ;
.,,

., ,.,.

. .?
,, ● -..., .



,.
. . ..
‘-,

,.. .

.:.

. . . .
;,.

-. ,!

. .
. .

.,

,... . .

.’. ..,- .. ..
.. . . ..,., :1:... ,.’ .:...+.. “1 “. : ,:----..,,’. ... .. .---- .. . . . . . .

.. .. . .. . . .. .. ... .,(,..... -:
~,,:.,. :. ....

........-. ....,,”,.. ..-.. -.. . . .. ,---
... . .... “.. ,,,_ ...... .. ...::,...

. .
. . .

. . ...,,,. ,.. .. .
.. . .“’. .!,..,.-... .“.”...... .. .. .. . ....... --”..’..... ..-,,
,, ,. . ....- ... ,.. .“, .

:;...”i”~:~.:~.”i:+~,“’?:?.+~f”.l~~.-~:;f.:~,.’:~%::$.:+-? “S”;.;;: ~~”7’“.”-.”‘“-:.~--yw~~
, a

. : . :.-”.,..- . .:”, .:
. ... .. , ,,.. . ~ -., .:.,”,..- ...... .:.. ..-= ”..-...’..,,.-.:. .;

., ..:...;.-: ...;..’..”l .,”..,.,.-.,...~= ..-..,;.....,......... ..:...,..=,,..”--- ....-
,*..,.. :,, -$-

. . ---- ------

~ .,.’.::.....-,,-,- .. “.-.: .,..,:.. f...:;.,..-... .,=?.... .“;,-.““
..-...,.., :..-.-.

,,’. c -,,-. ... ,1.”.”, ,.-,.:. - . . ,.: : .. . .. . .. . . . . .. . -:.4.:
.,... .... ... .. .

.:.?’”:, : .. -.;.;;:.~:-;.:’?::;:-~:::.......” . ...”;,;”.- ‘...’..:.,. . . . .. . . . . . ,; .,.. :

.. -..”. ““ fiCA R!, 8L57~~”-.,, . . ,. .-,’ ,-. :-,, -’ --.:+.. .. ‘....1 ,-. ..
~q. ‘..’”’““‘.”’ “:”-’‘.”” - ;’; ‘“” .f%,: :,’.- . ...-. ,,.,..,-..+ .. . . .. ..... ... . . ... ...... .. ...: .,,,. ,. .’..., :,. -... ,,-”; --.: .,. -:-,..... .. . :., . ,,, ., ... .-.... . .- -
● m.”..

:-.. :.:<-.--.-:. ..- ..-..: ,- ..,’. . .. .... .. .-, /:.
..

● 9* ‘ticremnt In CLjt*
● *O-., io a miall”M&tive” stif t-which decr&3e8 with ‘“’~’

,. WOO* ‘“lncimsing Mach numbertitil,betueen M - “l.& end 1.57$ the fully . ,-
,.. .

●
●*** extended rocket racks have no effect upon CL)tr~. By Co.psmingthe .“b ●e ‘,,

● 00
●*9 ● da~ of figure“11in the Mach n~ber range where the rocketsracks of..

the presenttist were closed (M . 1.59 to 1.6h) it can be seen that the ‘
,. itiet~dificatio~ do~ h6ve ~ effect on the vd.ue of CL$~~ be~een

. . ,. ,- . ,.
tkse Mqch nuiabere~ “’..’ ~j.,-.-~,,, . .. . ~.,:-:..”:..-.-::: ;; ~.--j:...:-... :,,: .-...-:,.> , -----,.,

...,., ~ ... ..... . -.., . . . -..:.. .,.
. . . .. . :’.-.’,.:.’ ~“&mp~&& o~ *“”~~~&8 of ‘“”&’ in” fl”&& .~ ‘~~~~ at t~~
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“isa small negative shift of 0.3~ due ta the rocket racks being extended
at about the 44.perce.ntlocationbetween M . 0.81 end M .,0.92. At
Mach numbersgreaterthan l.Od$ hovever$tb? ch.smgein ~ti due to

fully extendedracks is a positiveshift having its greatest influence
at” about M . 1.37 where the shift h ~ due to extendedracks is

about 0.55°. Between M - 1.59 end M . 1.64 the racks b closed tid
the effectsof the inlet.reiieslgnalone on ~ in thisMach number
range is seen to be =gll~ble.-. .-,. . - ~ “ ,..:.., ~~ “ . :,.,-.,...~..

.. ... ..:.,- .”. ,..,.,,-. ...’,- ...-
Mgure~ ~’ ~“ ‘~ iri~catet~t, ~~e~n “M“xOan ~“ M ~ l.%

when rocketracks are fully extended,the VS2.WSof CL>- ere slight~
,nega-dvewhile ~a~m Is wsitive. Thin conditiondoes not exist for th5
test Of referenca2 in which M racks were ,closed.Apparen~ “the
pressure field createdby the extendedracks counteractsthe ~sitive --
lift incremsDtassociatedwith positivevalues of ~- so that the

r86ti*t CL,~ is ne&hi~. !h abrupt changesin CL,& and
~ which occur betweenabout M .0.94 and M = 0.g7 are tremecaic

effectsratherthan effectscausedby rack movementinasmuchas the rack
position Is constant from M = 0.94 to M = 1.57. An examinationof &
tel~ter record shows that these changes take place while tln3racks are
stationary. h general, the chemgesin the longitudinal-trim data in
figures11 and 12 caused by the full rocket-rackextensionand inlet
nrdificatlonbetueen M . 0.94 and M = 1.57 &rs S- to be SWM.1.
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~ 13Pms&&CD,tit k the’telemeterend w cu ~PPler ‘“ “”..’.

. *king-r* dab. Agreementbetween the lam sources of data is .Vel=y‘ “r
f“---%., , g~d at the higher Mach numbers of the test. ~ch as dr~ ob~n~.
, from tracking-radar data has usually pzmved to be @re unreliablethan.,
...., telers?terdata at the lowerMach numbers for this type of tests the faired

valuesof CDs~t in figure13 H based upon telemeter date. don belov‘.
M = 1.28. . ,, .,.

,,
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Neullred VdUeOOf 6D)b -d CD$@ and estimated subsonic VdiM38 .

‘f” cDtint - sbwn u functionsof Mach nm~~ in f-e 14s. ~se ‘

measured data were in”excellentagreementwith those.of reference2 ‘
altlmgh this corqwison is not madein figure 14 for the sake of fiti ..~..
clarity. m=oughout the Machnumber=w of * *Bt+2 CD,tit is. ‘.. ..’

nearQ constant at O.m ti ~sb hCreSSeS fm *out O as eubg~n~: “,:.= -~.
speeds to about 0.0015 at Mach numbers above 1.20*” -.” “.’‘ “ ..”.’-.“~:-=:,. .,” --..,.. :,..... ... .,...’ :. .:,.“-’”..’.. ;...,.=,,.-,..“.,:,.....“.,-.,:,...”-.~.,

The externaldrag coefficient of tti preient test is compared~ith ~-‘-‘.’”
tit of reference2 in figure 15 b ShOV tie effec~ of rocket-=k’ “ ~,.: ~:
extineion and i~let mdif ication. Because of the wide-range instrument “:;:.,
used in the measurements of duct total pressure in reference 2, the sub-”’
sonic estimates of CD,fit fmm reference2 vere ~~e~d to be we- ““..‘~:““.

I.lable.“k a result,values of CD$eti fmm refere~e”2 “werewt cor= .

rected for—CD)in-t belOV M = l.~$ whereas the data of the present test .’.~~

is coirectedfor the estimatedvalues of CD,~t between H = 0.81 and “”

1.00. This should be kept In mind when cowing values of ~$,~ f~m -“’
“fi~ 15 at Mach n-r6’belW” N=”l*OOS .,.. .:: ,. ~ , , :, .“,.D=<:,,,. ...

.,.. ;, ...””.. .“. .
When the “mckefiracks mom” fxmm 47 percent extended~ 94 percent

extendedbmween M = 0.93 end M E 0.94 there is an ticreaseof ,0.0010
in CD=at. The dreg-riseMach nuuiber(the Mach.nmuber at.whi,cl- .’,:.”i’

‘--’-—”d@&= ‘W1O)“withthe rocket racks 94 percent extended occurs at ~~
!. M = 0.g6. “Between M = 1.10 and M = 1.57, CD,ext -is”&o!ieteiIt“at ..

---
.,
! ‘“ 0.028 with the racks essentially fully extended.- This represents an” ‘

due to inlet zzdification and rocket-rack extension j.

/ ~ ~~~j ~ cD,extM=1.1O end O.mat M=L25.” Mm M=l.25 k “-”’.’” ““

I
M.1.57 the increaseiII CD}e~ due to Inlet nmmcation and rocket- ..

rack extensionretine a cona~.ntvalue of O~W. Wbsnthe rocket racks .
are fully closed between M . 1.59 an~ M = l.~ the effects of the .,

i Inlet modificationalone on the drag of the configurationcem be deter- ~”~

~
.nined. Ngure 15 shows that the change in CD,efi due to tk -et . ~

1 “.”
mllf ication is so small”that it is within ‘W accuracyof the da* I “..’:.

I

between M=l.59 end M=l.@h . ,,
..-,,,. .,....,,,‘,..._.,:, ,.,.’,, :,..,. ,, ....’;- .. . .; .”..--+’;”--”,,.., ,,....... .. . . . . .,, ...... . ..

i -’“: “,. .,.
~

., ., -,’ -, .,. -

A flight investig&lon wks”conducted WItkma O.125-6calezmcket”-~s~
;

1:’. .“’ ~~

mdel of the Douglas F5D-1 a@laue to determinethe effectsproduced by
rocket-rack extension and an.inlet nrdificatlon on longitudinaltrim and
exteraaldreg. The fol.lowlngconclusions~ indicated: .

‘‘ ~ “ “ “‘“ ,“<.. c’<,”,, ., ... .
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. .. .. ..
.. . . .

,,. . .
3.- —.- —--- - —- .-—-— ——. — . .. .

.- —. ______ .* ---.+<.*- ...
.-

.——— .. .
.



,, .,, .’. .: .,,,..-.. ..’ .’.”.”
:-’. . ‘. 1. ‘i%echangeaproducedin trim lift coefficientand trim angle”of

,, ●.00. attack due to inletmodificationsand full rocket-rackextensionswere
.000 ..,. -smallbetweenMach numbersof O.?! and l.~?...’ .. .,. .; . , .,9000,. ,. ● “... .,,-
9**O .. ,’”-..,
& ●e 2. With the rocketracka fullyextended end the revisedtnlet incor-●-:
●*a paratedthe dreg-riseMach numbervaa 0~g6. EetweenMach numbersof L.lc.,.,. .....,, end 1.57 the externaldrag coefficientme constit at 0.028 (an average

.. increaeeof abut O.~ over that of the model with the original inlets
endcloeed rocket racks],. ,. -’, ... . ,,... !.” .. .--,.- ‘

.:.. .- ---- ‘., . . :.-.’..‘,’,.,, :.. . ,, .”.” :.”.: ..’..,... ....... .. :.”....,..;”;.”-.,.:r. -:...,,...,,.,:,. ..’ - 3. Between&h numbers”of 1.59 &d “1.64the:c& in ex’tirI&‘I&.
.. .,. , . . . coefficientdue to inletmodificationalone VIM mna,ll.
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