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A PRELIMINARY ANALYSIS OF 'JIHE FLYING QUAI.ITIE OF THE B
.CONSOLIDATED VULTEE MX 813 DEL'ZEA-WING AIRPLANE CONFIGURATION AT
TRANSONIC AI‘ID LOW: SUPERSONIC SPEEDS AS DEI'ERMINED FRCM FLIGH'I'S ‘

OF ROCKEI'-PWERED MODE[S
. By Gra.d.y L Mitcha.m : 1
A prelimina.ry a.ne.lysis of the flying qua.lities of the Consolidated ‘

. *Vu.'l.tee MX- 813 d.elta.-wing a.irpla.ne configura‘bion ha.e been ma.d.e ba.sed on:

the resulte obta.ined. from the firet “two %—scale mod.ele flown at the

' NACA Pilotless Alrcraft Research Station, Wallops Island, va. The Mach

‘_'.,"‘Knumber range covered in the’ teste was from 0 9 to 1.2.

‘The ana.lysis mdicatee ad.equa.te eleva.tor control for trim in level

L ”flight over the speed range investigated. ' Through the transonic range

" there 1s a mild ‘trim change with a slight tucking-under tendemncy. The -

V]”-{elevator control effectiveness in the supersonic range is reduced to

" ‘about one-half the su'bsonic value although sufficient control for maneu-
‘vering is available ag Indicated by the fact that 10° elevator ‘deflection
: .prod.uced 5g acceleration at g'Mach number of 1.2 at 1+O 000. feet.. The

" elevator control forces ‘are high and indicate the power required. of the
'baost system ' The damping of the short-period oscillation is a.d.eqvate ‘
. at sea level but is reduced at hO 000 feet. The directional etability
"appears ad.eq_uate for the gpeed range a.nd. a.ngles of a.tta.ck covered. v

mmomcwlon' s

‘ At the request of the Air Materiel Comma.nd U. S Ailr Force flight.
tests of -]é—scale rocket-powered models of the Consolida.ted Vultee Mx-813

e.re being ma.de to evaluate ‘the d.rag and longitudinal stability a.nd.
, .
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control characteristics at tra.nsonic and low supersonic speeds at the
NACA Pilotless Aircraft Research Station Wallops Island Va. A total
~ of six models, four of which have: been flown, were: supplied. for the
investigation. The first model was lost due to a structural failure.
Three models which ‘were instrumented for a study of longitudinal
stability and control .have been flown successfully. The present paper
is preliminary. in that it-1s based on only the first two' -of the three’
_ successful models. flown and does not represent a complete analysis. =
These “two mod.els a.re referred. to herein as mod.el 1 a.nd model 2.

. . The MX-813 tailless airplane has a wing of triangular plan form
T with -60° sweepback of the leading edge and .an aspect ratio of 2.31;

" the profile at.all spanwise statlons is an NACA 65(0g)-006.5 section.
' Lorngitudinal and lateral control are: provided. by a ‘single set of .-

constant-chord trailing-edge control surfaces on.the wing called o

. elevons. Deflecting the elevons together provides 1ongitudinal control

" and deflecting them differentially gives lateral control. ' The vertical

S tall is of triangular plan form with a leading-edge sweepback of 60°.

A flying mock-up ‘'of the MX-813 ) designated as the Consolidated

”,';'Vultee 7002, was designed by ‘the contractor, and flight tests of the
o T002. configuration at transonic speeds are contemplated- The. fuselage
of, this configuration is somewhat smaller and of ‘a’ different shape -

- ‘f:' . than. that of the MX-813 ’The fuselage nose sections on the %-scale

; ‘_"mo dels, which otherwise represented the MX- 813 con.figuration, were
/vmodified to approximate the existing nose on the 7002 configurstion
"_,_Awith the exception of the air intake on the airplane which was faired.
“ito ‘a cone on the’ model. ‘A comparison of the full-scale 7002 airplane

: f‘and the g—scale MX 813 model s presented in figure 1.; S

S The models were flown with a programned-type control which called

L for abrupt pull-ups and’ push-downs with the ‘elevons operated as elevators.
‘The flight test .for model 'l was conducted on’ September ll 191{-8 and for :
-"model 2 on October 15, 1911-8. ‘ .

O This paper contains the important sections of the flight time '
- histories and the~results of an andlysis of the high-speed flying
qualities to be expected from the MX-813 in the Mach number range .
from. 0.9 to 1.2 based on the results obtained fram the flight tests.
‘The ana.lysis 1s presented for the full-scale configuration with a wing
loading of 27.3 pounds per square foot at sea level and at an altitude
of 40,000 feet. The camputations are based on two center-of-gravity
positions s 20 percent and 25 percent of the mean aerodynamic chord- ,
- An ‘analysis of the data in terms of aerodynamic coefficients and

’ stability derivatives is in progress for all three stability models '
g flown
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t | ~tinme from launching, seconds
M o Mach number
Vc L _ velocity of sound, feet per second
P o - -f‘ree stream static pressure, pounds per rsquare foot
‘. 7 | . specific heat ratio, value taken, 1. 14-0 ‘

H 'hinge moment , inch-pounds, total-head pressure S
: - (equations (1) end: (2)), pounds per- square foot .

el | -_ mean aerodynamic chord, i‘eet

ay K longitudinal acceleration, feet per second per second ‘

a, o . normal acceleration, feet per second per second
at _ . : transverse - acceleration, feet per second. per second
F-3 S acceleration due to gravity, 32 2 feet per second
i S ' per. second .
* "_:.‘Se-f ' ' control deflection measured on chord line parallel
L 3 o ‘to the plane of sylmnetry, degrees
i s R .cangle of attack measured from fuselage center line s
S B ' degrees . . ,
R o o Reynolds number (L—)
W S weight, pound.s
s wing area, square feet
o q free stream dynamic pressure, pounds per square
foot 2——2
P o - , .'mass density of air, slugs per cubic foot
Ce chord-force coefficient —l Wi

=GONETREN kb
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~ normal-force coefflclent .
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»

C1ift 'coef:ficient (Cy cos a + C¢ sin a,)

) ‘trim 1ift coefficient

rate of - change of 1ift coefficient with angle of

‘attack, per gree

) rate of change of trim Aift coefficient with elevator -

eflection,' per degree
trim control deflection, degrees
stick movement > inches

stick force ’ pounds

N -;period of an - oscillation, seconds “,, R

 mament of inertia about pitch axis,. slug-feet2 SR

total damping factor »

time to demp to 1/2 amplitude, seconds | o

mass, slugs

: fuii;scale airplane

- model’

MODE'LS AND APPARATUS :

' Models

A three-view drawing oi’ the-g-scale model used in the present
investigation is given in figure 1.  The. physical characteristics of
the full-scale Consolidated Vultee 7002 airplene snd of theel—scale
models of the MX-813 are presented in table I. Since the ;'8--scale
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_models were designed, with modifications of fuselage nose sections 5 from
‘ the original MX-813 configuration, the values are not exactly one- eighth

of the valies of the full-scale 7002 configuration- Photographs of. one
<. of the MX-813 models are shown as figures 2 and 3. The model fuselage '

and components were constructed of duralumin, magnesium castings , and.
magnesium skin. The _fuselage construction was of the monocoque type and
was divided into three sections. " The three sections were tlie nose
section, which held the" telemeter, the center section which held the -
wings, tail, comptressed-air supply, and- control-~ actuating system, :and
- the tail section which’ contained the rocket sustainer ‘motor and- booster :
f attachment. : SR e . ‘

’l’he programmed movement of the elevons was accomplished by a:

‘campressed-air system which called for abrupt pull-ups and push- downs o
. .at a frequency of about .one cycle per 1. 2 seconds. The control. ‘surfaces,

. . loads. The elevator—deflection data presented. in this paper were
: ,‘corrected on. the basis of these tests- _ : : :

. which were unsealed, moved together between stops in a square-wave motion.:
- .On model 1 the surfaces were deflected down .5.39 and up 5-3°; on model- 2 '
the deflection was down 4.7° and up 4.7°. " This.control motion was in:.
operation during the entire flight.- Prior to each flight the ‘control
- system was sub,jected to & static load test at two locations along the
- gpan of the ‘elevon to determine the twist that would be- encountered A
along the. span and in the control-linkage system under high aerodynamic o

" The models were boosted to supersonic speeds by a dry-fuel, 6 inch_-vfrgb"_f
o diameter Deacon rocket’ motor, vhich is capable of producing an average S
thrust of 6500 pounds for, approximately 3.1 seconds- ‘ :

The rocket sustainer motor for the model was a 5- inch HVAR dry fuel =
rocket shortened to. 17 inches and modified to give an ‘average thrust of .
900 pounds for 1.4 seconds- The ‘small sustalner motor served a two= fold
purpose: during the power on portion of the flight s the motor allowed
the controls to operate ‘one complete cycle at approximate]y a constant . -
Mach number and’ assured-a positive separation between model and booster
at" booster burnout- . . : ‘ S '

The sustainer-motor nozzle served as _the point of attachment of’ the
booster to the model. This type of attachment allowed a drag separation
.of the booster from the model at. cessation of booster thrust inasmuch as
the drag-weight ratio of the model was less than the drag-weight ratio
of the booster. e ‘ ,

. The booster-model cambinations were ground-launched irom a crutch—
type launcher. (See fig. 4.) The launching angle for model 1
‘was 43° 40" from the horizontal and for model 2 was 4i® 4O'. Table II
“presents the weight and balance .data for the models and for the full-scale
airplane. Figure 5 shows a sequence of photographs of the booster—model
combination at take-off. .
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Apparatus
The data from the flights were obtained by the use of telemeters, -

Doppler velocimeter radar unit, photography, and radiosonde. The time
higtories of the data as the models traversed the Mach number range
were transmitted and recorded by a telemeter system which gave elght
channels  of -information: four channels of continuous signal and four

: channels of intermittent slgnal. The data recorded were longitudinal,

v transverse, and normal . acceleration, hinge moment; - control position; -
angle of attack; total head; and a. calibrated static pressure used to
" determine free-stream static pressure.. Angles of attack were obtained

. by a vane-type' angle-of—attack indicator located on a sting ahead of

 the nose of the model. The pressures obtained from the telemeter

o records were reduced to Mach number by the following equations

o Subsonic

E 1+L—M2 (L)
B - ) o ) S \y-1
Sl T ¢ §
| ( o7 ﬁé'_'L.'l)r-l* - |
7+l Y + 1) .

~ where . p was obtained fram the calibrated static-pressure data. The o
" maximum -altitude ‘attained on model 1 was approximately %000 feet, while
- om- model 2 the maximum altitude ‘reached was l4-700 feet. . The Doppler "
_?.velocimeter radar unit served as’ an independent check of the Mach
‘ number obtained by use of the total and static pressures

Fixed wide angle cameras and l6—millimeter motion-picture cameras

recorded the launchings ) -&nd the flights were tracked by l6-millimeter
color motion—picture cameras-

TEST 'I’ECHNIQUE |

R

RO S e

The model was disturbed in pitch by abrupt movement of elevons
operated as elevators at preset time intervals which gave a square-
- wave-type elevator motion. The flying qualities of the full-scale-
‘alrplane were calculated fram an analysis of the forces and motions
‘resulting from these cyclic disturbances.

S
R it

o .Y
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| BASIS"OF ANALYSTS

The most recent specifications for satisfactory flying qualities .
(references 1 and 2) have been used as a guide in the present analysis.
However, inasmuch as the analysis 1s restricted to the behavior of the
model at transonic speeds, no detalled step-by-step comparison with
these specifications has been attempted. ’ o v

The Reynolds number and Mach number ranges for the fuLL'L scale

‘MX 813 airplane ‘and the %-scale models are. presented in figure 6.

An evaluation of the effect of damping in pitch on the' control

‘position required for trim indicated the effect to be of small magni- o
tude with the maximum effect being 1.5 percent at. sea level and 3. per-

cent at 4O, 000 feet for a Mach number of 0.91. This error decreased
with increasing Mach number because of a decrease in elevator effec-

‘tiveness at transonic and low supersonic speeds. ‘The data presented__ o

are not corrected for this effect- -

The fl,ying q_ualities were estimated frcxm the actual time histories-

"~ of flight models 1 and 2. The method and steps necessary to reduce the. ]’ _

flight records to fl,ving q_ualities are described in detail-

Variation with Mach Number of' the Control :Position
Required for Trim in Level Flight

The trim lift coefficient CLt :Lm for 00 elevator deflection was

obtained by plotting values of Cg,- corresponding to constant positive o
and negative elevator deflections against Mach number. These values

were taken f‘rcm the trim values of CL and Se obtained f‘rom the

time-histor;r data of the flight test of the two g-scale models.

Flgure 7 presents a: typical sectlion of a time higtory and the ‘method-
of determining trim values fram the oscillations. The value of CL

for Bg O°» was obtained by interpolation. Values of Cp for 1evel |

’flight for the. full-scale airplane were obtained fram the relation
CL(1 8 = ’—’@ ‘The difference between cL(l g) for stralght and level
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"fli t and C  for 8 = 0% was divided by C . to glve B
e
Lt 8trim

""‘vfor straight and level flight for various Macki nuinbers

CL(1 g) ~ CLtrim(s—OO)

B, =
° CLStrim

- Elevator Control Force for Trim against Mach Number S

P A value of deflection of elevator per inch of stick movement for :
" a. high—speed fighter—type airplane was assumed to be Lo : o

—; =2 degrees per inch

‘ ‘, : Values of hinge mament were obtained f‘rom the time-history plots of o
the-é-scale flight-test models for corresponding Set 1m values . f
against Mach number. The method for determining trim lines was the L

same ‘as- in figure "( The va.lue of (%g—) - was obtained from |
: B : ‘ trim - ' o

At a given Mach number a value of hinge moment was read at a given‘ o
elevator deflection and- corrected to the 6 .~ for straight and .

E level flight sea-level conditions by

Ii

n (*"e e >( )
| 1 trim AD, tr im
If the hinge moment for Setrim for straight and level flight at

s sea-level conditions 1is known, the elevator-control force is obtained
. by

Hsetrim

R -
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57.3 x
‘ ther,.e_ “H has ,Vbeen corrected to full ecaleo.
Change in Normal Acceleration for a Corresponding Change

E in: Elevator Deflection g against Mach Number
e S :

e Thv‘e'v‘aiuee of CL for level flight for various Mach numbers were
‘.divided by CI'Strim 80 that -

~for 1 g-Thereciprocal of this ..q_iiaiii;:ity. is the required quentity
P

O AR
- \tse

Change 1n Trim Angle of Attack for a Correeponding Change in Trim

Elevator Deflection Aa. as a: Function of Mach Number
AGQ -

o The change in trim angle of attack was divided. by the corre-

sponding change in trim elevator deflection at constant Mach numbers

..W.,,:-H ,%—w nere ; «(m‘)w- _~ ;.,wm(ﬂe : »—-1) br:lln
CorET X . (5e2 el)trim
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Stick Force per g against Mach Number
" The change in elevator deflection req_uired for a c‘hange. in normal

Aacceleration of 1 g, reciprocal of __g’ were multiplied. by —LE
ABe Adg

. trim

' to obtain the’ change in hinge moment req_uired. for a change in normel

' acceleration of l g.. Then for % 1n pounds per g

Dynamic Stability AT

v The dynamic stability of the airplane in terms of period and.
' ‘damping of the short-period longltudinal ogcillation were determined -
©-fram the oscillations of the model corrected. to. full-scale conditions.
 The correction factors were -determined from 'a two- degree-of-freedom
‘method of ‘analysis of the motion which assumes no changes in forward
. speed during the oscillation. The period of the oscillation for the
o ,airplane in terms of period for the mod.el is

X - Pm e \/ Em_ °m

Sac IYm 8. :

‘ The rate of change of the pitching-moment coefficient with a.ngle of
“attack is amitted from this equation since the center of gravity for =
the model and that for the airplane is the same. The time to damp to
i one-half amplitude for the airplane was: determined. by the following
e f relationshi p -

o i
Cr.. + C = -81y 0.693 _ ot 3 Lo CM
S L Pmee T Omag T v wee? Ay m

P oo ' ' = e M | MRS
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- and equated for vmodelivilan(i'e.irpiehe as fellcﬁs:

' 0.693 ’57.30LapaY°sMSa‘ [ 1 ‘IYmca' IYmv a.pa' a%a 0.693
2223 2 2 (.= +
CO M E P Trmi IrTeta® /e

RESULTS AND DISCUSSION

Time Hi stories

Time histories of the important parts of flight for. models 1 and 2
»are glven. in figures 8 and. 9 -and - a: plot of g qS is given in figure 10

on model 1, 1ongitud.ina.1 acceleration ,as a switched. channel as shown
- 'in figure 8 ‘The channel markers indicated in the a.ngle-of-attack,
;control poeition, hinge- ‘moment, and norma.l-a.cceleration channels on
ufigure 8 serve to identify the: channels a.nd during this time interval
no values are recorded; the dashed. lines are estimated fram the shape
of simllar oscillations. The hinge-mcment and transverse-acceleration
‘channels were switched to give intermittent signals on model 2 as shown
in figure 9. The short dashed lines. were estimated fram the results
obtained on model 1.- The solid portions of the curves are the actual
_data obtained fram the flight. .The elevator deflections as presented
© dn figures 8 and 9 have been corrected for the twist in the system e
' -caused by the" hinge moment; the angles of attack have been corrected . =
“for the differencé in. angle 'between the: a.ngle-of-attack vane. and the
‘center’ of gravity. .. .

Longitud.inal Trim Characteri stics

The characteristics of the elevator control in level flight of the
' MX-813 configuration are presented in figure 11 in the form of the .

. variation of the elevator position required for trim with Mach number.
vControl-position trim cha.nge is manifested’ between a Mach' number. . :
-0f"0.90 and O. 96 at sea level and at 40,000 feet. The control-position
.trim change is a function of variation of out-of-trim pitching moment
‘with Mach number, change in control effectiveness, and the movement of
the neutral point. The resultant changes in trim, tucking-under tend-
o ency , appear to be relatively gradual and of moderate magnitude. For
--example, at 40,000 feet a maximum up elevator a.ngle of about 5° is
" required at a Mach mnn'ber of 0- 96 ‘ }

1ls III———__—-
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- An evaluation of the stick-fixed maneuver point in the Mach number
range between 0.90 and 1.2 indicated that the point is well behind the
.most rearward center-of-gravity position and the requirements are met
for maneuvering stability in reference 1. .

Longitudinal control forces - The elevator-control force required.

for trim in straight and level flight at various Mach numbers 1is pre-
sented in figure 12 and. the stick force per g 1s presented in .
figure 13. These stick forces are based on a conventional airplane

i configuration with 20 of elevator deflection to 1 inch of stick move- .
~ ment. This assumption wag necessary sgince the full-scale MX-813 is
provided with an irreversible lOO-percent hydraulic boost control
‘system; therefore, no relation .exists between hinge moments and. stick

- forces. The data do indicate, however, the power required of the . -

control boost system with no balancing and trimming devices. For
example, at a Mach number of 1.2 at 40,000 feet, the stick force
per g based on msasured hinge moments is about lOOO per g.

The variation of elevator control force for trim with Mach number

. v(fig 12) indicated that pull forces were required at all speeds below, RO

. the trim speed and push forces: required at- all, speeds above the trim. :
speed within the range of Mach numbers fram 0.96 to 1.2. The opposite
- 1s true frcm Mach numbers of 0.9 1o 0.96;- but the elevator angle for . -
_ trim in this range of Mach number increases with increasing Mach

number- However, the. stick ‘force would be in the correct sense. with :
"_respeot to stick movement throughout the. transonic reglon. ‘

. The elevator hinge-moment data obtained for model 1 indicate a
forée reversal at high angles of attack (a = 15°) at Mdch numbers

) '-,;:below 0.9. Model 2, which flew at angles of attack of about T° -

“at ‘M =0.9, did not show a hinge moment reversal but did indicate
: :hinge moments near zero. . o .

Longitudinal control - effectiveness = The variation with Mach
) number of the normal acceleration produced per unit elevator

deflection %‘é— is: presented in figure l‘+ At sea level a large

-~ transition in elevator effectiveness was apparent fram subsonic to

: * low supersonic speeds with minimum effectiveness occurring at a Mach
_number of 1.06 for model 1 with the center-of-gravity location at .
25-percent mean aerodynamic chord and at a Mach number of 0.98 for
model 2 with the center-of-gravity location at 20-perceiit mean aero-
-dynamic chord.: ‘ .Sufficient control for maeneuvering 1s available as
Indicated by the fact that 10° elevator deflection produced Sg
acceleration at a Mach number of 1.2 at 40,000 feet. :
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Another measure of control effectiveness is the angle of-attack .

- change produced per degree elevator deflection c%%—> (fig. 15)

trim
The effectiveness of the elevator in changing angle of attack at C
supersonic speeds is reduced to about one-helf of the subsonic value.
This change of effectiveness occurs gradually This effect was
particularly noticeable on model 1 with the rearward center of gravity

. where the trim angles of attack ‘below M= 0.9 were greater than the
range of the angle of—attack vane. ‘The. decrease in“eontrol ‘effective~

ness .1is evidénce of the . increased stability of the configuration and L

- the decreased 1lift effectiveness of the trailing-edge flap that can be
-expected at supersonic speeds as. compared.with high subsonic speeds»

Dynamic stability-- The characteristics of the stick-fixed short-
period longltudinal oscillations ‘are presented in figures 16, 17,
. ‘and 18. U. S. Air Force. specifications for stability and control
“ characteristics of airplanes require that the short-period dynamic
oscillation of- normal acceleration produced by meving and quickly

o releasing the elevator shall be. damped to. l/lO amplitudé in one cycle

(based on free controls). The damping characteristics for the full-
scale MX- 813 have been evaluated for the control-fixed condition,g""
although there is a, slight oscillation in the control position due

40 hinge-mament effect, which 1s’ apparent in figures 7 and 8. “The’

- Fixed-control characteristics will dictate the behavior of ‘the MX-813
" " gince 1t 1is equipped with an irreversible 100-percent hydraulic boost
control system. Figures 17 and 18 indicate that ‘this tailless design
*would.more than meet such a requirement at sea ‘level since the longi-

. tudinal -short-period oscillation will damp to an average value of

1/16 amplitude in one cycle. At 40,000 feet, however, the d.amPing ié_ﬁ ol

reduced to about 1/3 of the sea-level value.‘

Directional stability.- Model 2 apparently had some | directional

fasymmetry causing 1t to develop a small positive side force throughout ‘

“- the flight. " This effect became ‘about twice as large #t Mach numbers-
_;ibelow 0.9.. Model 1.41d not exhiblt any such consistent side-force
"*variation, ‘the side forces on model 1’ resulting fram an occasional:
disturbance. Neither model showed divergence or continuous oscil-
lations thus indicating positive directional stability.» '

‘-'._‘c*,oucrusmns* o
_An enalysis of the flying qualities o‘f’the' Mx-’813 , Basga an ‘the

v results obtained from two'%-scale medels, for Mach numbers - 0. 9 to 1. 2
, ;indicates the following conclusions for the full scale airplane

o CONPERRNSAL
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l There 1s ample elevator control for trim in level flight at sea

 level or at altitude. At 40,000 feet a maximum up elévator angle of

about 5° 1s required at a Mach number of 0.96. The tramsonic trim.,_v

change, a tucking-under tendency, appears to- be mild._'

2- The - elevator control remains effective in changing 1ift or

- angle of attack over the entire. speed range. The effectiveness of
“the elevator in changing angle. of attack, however, 1s reduced to about

half of 1ts subsonic value at supersonic speeds. This change of '

| ‘effectiveness oocurs gradually

3 With the ‘center of gravity at 25 percent mean . aerodynamic chord

‘fthe normal acceleration produced -per degree elevator 1s such that. about

10% up elevator are required to produce 5g at - 40,000 feet at a Mach “'“

5ﬁ1.number of 1.2. “The corresponding stick force per g based on the -
- measured hinge moments . is about 1000. pounds per g, a figure which

gives an indication of the ‘power required of the control boost system ,;

h The damping of - the short-period longitudinal oscillation is
adequate over the speed range for the sea-level condition (of the

.x-'_ff'order of 1 cycle to' .damp “to’ 1/16 amplitude) At 40,000 feet, however,—‘ |
o Athe damping is reduced to about 1/3 the sea-level value

5 The directional stability appears to be adequate throughout

p f(}vthe speed and angle-of-attack range investigated-

: ;i Langley Aeronautical Laboratory

National Advisory Committee for Aeronautics
. Langley Air Force Base, Va T

Grady L. Mitcham
Aeronautical Engineer

e L T Robert R. Gilruth
, Chief of Pilotless Aircraft Research Division
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“1. Anon.: Flying Qualities of Piloted Airplanes. U: S. Air Force -
‘ Specification No. 1815€B, June 1, l9h8

2. Gilruth, R. R.:

Airplanes,-

Requirements for Satisfactory Flying Qualities of
NACA Rep. No- 755, 191+3
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l

TEE §-SCAIZE M@DELS l AND 2 OF THE

CONSOLIDATED VU'LTZEE 7002 AND

MX 813 CONFIGURATION

LV Airfoil section .

Wing.
Area, sq ft (1ncluded)

e s o s s &

Aspect ratio .

L Mean aerodynam‘lc chord., s PP

'&veepback of leading edgey deg
‘Dihedral (r}elative ‘to mean thickness line)
Tapér ratio (Tip chord/Root chord) .

s ‘8- & @ o

R Vertical tailT

Area. (outside of fuselage), sq ft e e
' Height (outside of fuselage) W e s
. . Aspect- ratio. o e e se e _
- Sweepback of leading edge, deg s e e e .

Taper ratio (Tip chord/Root chord.) « .
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Area (aft of hinge line, one) s8q £t « - .+ -

 span (at trailing edge of wing, one) ft .
. Chord (hinge line to trailing edge), ft .
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WEIGBE AND BALANCE DATA FOR §-SCALE MXr813 MODEIS 1 AND 2

ARD FULL-SCAEE CONBOLIDATED VUBTEE 7002 CONFIGURATION

Bc;cket'fue;.inclﬁde_d: Iclin.tl.;,é %_; s"ca‘.le models .

Ve :l'gh‘b

Wing loading

(1b/sq £t)

Center-of -gravity

position -

(percent M.A.C.) |

‘Moment of inertia,

Iy
(slug-£t2) -

| .2 189'75

1 | 188.00|-

30.1
30.4-

1752
e

8

‘L _ gcale mbdéls wiﬁho_ut i‘pcke"‘l__; fuel . -

“Weilght

Wing loading
_(1b/eq £t)

Center -"o”f";gi"avity :

. position
(percent M.A.C.)

Mament of inertia,
Iy
(s1lug-£t2)

1 | 18.50|

29.2.
29.5

25.0 -
200

- 16.65.
- 17.10

2 Full—ecale 7002 -

Normal gross’ veight

(lb)

(1b/sq £t)

Wing loading

position

| (percent M.A.C.) B

Center-of -gravity| Moment of iziert_ia,

I
. (slug-£t°)

27.3

28.5

27,083
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Figure l.- Three-view drawing of the "-é-‘-scable»MX-813 rocket-powered flight model; all dime:

in inches. Consolidated Vultee 7002 airplane is'sketched in for comparison-



NACA RM No. SLOE13

Figuré 2.- Side view of one of the MX-813 models.
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‘ Figure 3.- Bottom view of one of the MX-813 models.
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.- .Phqt_bgmph; of ‘launching of %-scale model of the ME-813.

Figure 5
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