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-Qperatibn of the flap: ; I e ‘.‘f'ﬁqgf}j;_ 'fiiivﬁi_’_f_‘ :f'?ff2f'

 3ect1onab1e or unpieasant acceleration of the aircraft. The flap can be retrac- -

- times on the ground and over 140 times in flight. <The flap, its mechanism of re- E
traction and its proportional position indicator have worked very satisfactorily.

1. ¢limb, usually at about 800 feet, The flap has been operated in flight at under | .
- 200 feet of altitude., For landlng, normal operation was to fully extend the flap|-

" flap has been operated up to llSﬁPH- maximim structure of speed for the flap's re+
‘traction system was l20ﬂPH. - | T S 1

','§Stall speeds and take off and lapd_ng rolls E ',:" L ‘\;A- _' ;15‘_‘!;‘_f

',ratlons. The maximum reduction of stall speed ‘due to flap power-off was from 75

- off were within 5% of theoretical predictions. Power-on and gear down, with both

"~ landing and take off flaps it was noss¢b1e to measure indicated speeds of LOMPH _

1} with 227 of manifold pressure and 2,000 RPM. The gross weight at thls stall speedf '
- tests was anprox1mately m331mum landlng welght for the alrcraft. : A

| with an aporoach soeed of 65 MPH, This distance could be shortened with good ‘
‘| brakes which the test aircraft dld not have, The take-off roll was in the 450 to Fa

“control "feel" minimum field lerngth, best visibility, best approach angle and

| RESULTS OF FLIGHT TLSTS OF THE ﬁ#IN ENGINE C—h5 BEECH AIRCRAFT
MODIFIED WITH AN INVERTING FLAP HHICH INCREASES THE AREA OF THE

' gBSTRACT

Jotlon of the flap in fllght does not produce any ob—

ted and extended without loss of altitude. The flap has been operated over 500
‘In the test flight program the flap was retracted after take off after the initial

in base leg using 90° deflection in the final leg and in actual landing. The

o

There has been made over 49 stalls in different conflgu- -

with no flaps to 58 MPH at 90° flap. The increase of wing 1ift coefficient power

Groundro.ls for landing were. of the order of 630 feet )

600 feet length, depending on the pilot techniqpe used. There was noted the cana-:
billty of the alrcraft to cllmb at a very steep angle at very low speeds. ‘

" The. landing flap p031t10n was 90° and yielded the best

loviest mirtirmum control speed. This p031tion also permits reserve altitude for a
go~around on landing, and the greatest "reach" to the landing field in the event
of engine failure in approach, by osoving the flap back to its take off position
~ to decrease. drag ranlle , _ -

' ' The w1nd in the landlng and take off roll measurements
was under 3 knots at 30° to the Tanvay . e

L .//////
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| Maneuvers

ULl T i Sinking rate with.90% flaps were over.2,000 FEM at GOMPH|
| and well over 1,000 i

_ FPM.gt under 65MPH, giving considerable advantage for steep
- approach, for intentional loss of altitude in updrafts, and for rapid descends
when in poor visibility. S R P s Fouts

DI " Under equal conditions there was a reduc%ién‘of.turning

redius of over 35%; the reduction of tuming diameler was over 1,800 feet at 30
bank, This is useful for the approach andfor exit of a landing field having dif-
_ficult access. - T £ 2 e i W

1 Minimom control speed in single'enginc.flight' e

N e
".l L

A , " The minimm control speed in sirgle engine flight Vme .
C#l0. | was greatly reduced because the asymmetric forces of t he operative engine were
“. | partially absorbed by the flaps and cancelled efficiently by the ailerones, lea~
| wving a smaller asymmetric forces to be cancelled by the rudders. The minimim cont
‘trol -speeds were reduced {rom 88 MPH with no flaps to 58 MPH with take off flaps
- and 52 MPH with landing flaps. This considerable improvement of minimum control
. speeds permit the utilization. of.this low speed attainable with a new flap,while
reraining above Vme. S W 0, TS L. P

i e

1. Description of the inverting flap -

N o a T A description of the inverting flap, as well as the me-
chanical, structural, and aerodynamic aspects of its installation on a C-45 air-
craft are the subject of a separate report. Fig. 1 of the present report shows a
sketch of the flap on a typical wing section; Fig. 2 shows a picture of the test
aircraft in flight. - - ' PRI SO DR oos e,

e . A _ cE LT : y _

} ‘ : The test aircraft on which test flights were made was a -
Beech C-45 model F of Peruvian Hegistry No. 504. The conditions of the basic air-

| craft are known to the Maintenance Department of the Peruvian Air Force (SEMAN) ..

1 o sk atmmeary L TR T TSI TR L g

3. Test objectives AT

3.1 Deterpination, on a test aircraft, of the principal aerodynamic, étruétufai;v'
and mechanical characteristics of an inverting flap.. : LA e e

3.2 Determination of the take cff, landing, and slow speed characteristics of a
twin engine Beecncraflt C~45 aircrafy modified with the inverting flaps.

no significant cnange in the wing's characteristic occurred.

. The flaps were installed such .that withffiépsiretracted

The information of this resort is principally related
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.-'ifﬁ Instrumentatlon E lm?]_”_?pg'

. “h l Alrc”aft 1nSurunentatlon. The 1nstruments avallable durlng test fllohts were
- | those normally installed in aircraft 504, duly calibrated at ‘the ‘instruments la~ |
| boratory of the Peruvian Air Force (SEMAN),. Addltlonally, however, & separate in-{-

‘| the fuselage with its pitot head about 1 yard below.the nose of the aircraft; the
" ¢limb indicator was changed during the test program, There was 1nstalled an angle
_of attack indicator on the alrcraft of elementary constructlon uszng a pendulum.__g

L,2 Flap instrumentation: nghts vwere used to ' indicate tne fully opened take off

‘lative to the wlng. A convex mirror was installed on the left cowl to permit the

Jvfcable were not 1nstallea due to various llmltatlons of the program

5. Speed measurements: ' S T P »@"_Q.f-,,ﬁ...a; ;

| cated in this repert were measured is the principal one on the aircraft. The in-
.| dicator is on the left side of the panel, its pitot entry is located approximately
30" below the fuselage approximately at the location of uhe rudder pedals._ 1t was

| dered that the location of the pitot is subiect to such pressure gradients and
' ;speed gradlents as may be . 1nduced oy the fuselage and . by the. nropeller sllpstreams

‘and tested with varlous “instruments including a helicopter speed indicator, and
~4n this report

B 504 ‘calibrated in the Peruvian Air Force Laboratory has the greatest possible ac-
- euracy attainable with the instrument and pitot location; it is conservative in

io objectlve 3.2 above. : o AL F o e,

dependent ‘speed indicator with a separate pitot was installed at the front end of

position and the fully closed flap position. There was also installed in the ins-

trument panel a proportional flap position indicator comprising an airfoil section] -

and a needle which moved relative to that section as the inverting flap moves re-—
pilot to visually inspect by looking below the wing the positions of the flaps;
range by looklng on top of the

' : ; ‘The variable Speed flap retractlon system u81ng Varlable
resistors for the flap's electric motor, as well as the strain gage for the flap s

. B . . . -

The speed indicator and vpitot..'with which the speéd's' indi-

calibrated originally by the Instrument Department of the Peruvian Air Force Labo-
ratories in the vpresente of Frof. A. Alvarez Calderon, the calibration indicated
that variation no greater than one mile ver hour from the stendard. It is kconsi-

‘A second 1ndependent pitot was 1nsta11ed on the alrcraft

one calibrated at Aeronautica S.A. snop 2t the International Airport (CALLAO). In
all cases this second indicator gave lower speed readings than the principal in-
dicator. Consequently the measurements of the prlncipal indlcator have been used

It is conaldered that the speeds indicated in this re-
port which were taken with the principal and original speed indicator of aircraft

‘each. flap was provided with projectlng rod whlch‘germltted :the pilot to observe e
~.also the- p051t10n of the flaps in vhe "ero to 90
¢w1ng. . v 4 SoeE e e p, , X | “Tf 1_

that it read the highest speed neesured by the speed indicators available on the _
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?iﬁ, aircraft and 1t is con31dered representatlve of the speeds that could be measured- )
. jonmea C-kS and .Beech 18 Aircraft with 51m11arly located pitots. and with speed indi~‘_?

& ‘cators calibrated ax the Peruvien Alr Force Laboretony (SEHAN)., _;,,hﬁ:m_»,r.__ iy b6
i, is shown in F1g. 3; '
6. Welghts . |
_its manual that is, to its basic weight there has been added additional weight
on the alrcraft and crew. In each flight for stall speed tests, the calculated
| In the take~off and landing tests the calculated weight at their initiation was

| 7277 1b. The maximum landing weight is 7850 1b. In the remaining maneuvers the
: _calculated welght at thelr 1n1t1atlon in the test area was approx1mately 7600 lb.

' ;,'advanced corrosion .in the wings -and control system and poor condition of the land-
| ing gear, oleos, brakes, and fuel cells. The aircraft 504 was rented to fly on an
| experimental basis, did not have gn airworthiness. certificate, and the fact that if

>"~7; PerSonnel for test fllghts

: gas has over 2y 000 hours of flight time in C-45 and has been chief of the C-45
. sqpadron of tne Peruvian Air Force for several years._ He is rated on tw1n and fouy

' _Alberto ThorndlkeAwas a331gned by the Air Force to evaluate the aircraft. His test "
flight data is. 1ncluded in thls report and when mentloned 1t is accompanled by the
initial (CAT) o , i,

o .8 List of tests made in flight relat,ed to 'chis report

: .1‘>In-flight exten51on and retraction of flap.,

A f‘78.3 - Similated take-offs at altitude.

18.5 Approaches Dower-ofl.

e

A sketch of the p031tions of the pltots in the test alrcraft “:f'.

The weight of the alrcraft has been determlned accerding to

welght at take-off was 7637 1lbs; stalls were initiated 20 minutes after take-off.

The alrcraft was not flown at gross weight because of the

was mortaged prevented heavy 1nvestmentsonshe frame.'

Test pllot Comuander (Ret ) Dante Vargas P, (Commander Var—

engine aircraft),

: ‘ Test flight englneer. Professor A, Alvarez—Calderon, who flew
as conllot during the first 6 test flight hours including first 1n-fllght retrac-
tlon and extension of the flap and first tests for stalls. :

,' o Test fllght ooserver and coo¢lot durlng rema;nlng test fllght
hours: Enrique Leon. . _ S

Test pllot des¢gnee by the Peruv1an Alr Foree Commander rAP

8.2 Determlnation of stall speeds.

8;4' Simulated flareouys at altitude.
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8,6 Slmllated awproaches power—on at altltude.

2l 8 8 MeaSurements of take-off and’ 1aﬁd1ng rolls. o

:[:~9. Flao extenelon and retractlon

-1 to 5 seconds. Durlng exien81on, the alrcraft galns altltude, estlmated at 50 feeotl,

isbeed of flight. There was measured a 7 second retractlon time at 95 MPH and 9

1 retractlon.

| its initial tests, -

1ot ma; nroduce a slight loss of altitude as is usual for any flap. Due to the

8. 7 Anproaches tothe ‘landing field.

.9 Determlnatlon of turnlng radius. oy, BTy
8.10 Minimum control speed in 51ngle englne fllght .1_ {._*f”;
8 11 Slngle englne cllmb ‘ E ‘ G el 7
ik V E Results of tne test fllghts are belng reported in the f9~;
llow1ng sections and 1n the comparaulve tables Wthh constitute sectlon 17. )

The flap has been operated on the ground over 500 tlmes.'-:

' ' _ "The flan has been operated in. fllght over lAO tlmes, 1nc1u- -
dlng demonstratlon fllghts. e R -
Sl Te g The flap has been operated 1n fllght wzth the control wheel
free,,, I L : TIPS o . - .-‘.‘

: Flap extens1on in flight is of short. duratlon because air—
1oads ald flap exten31on. Time of extension was measured to be of the order of 4

e

The time of retractlon for the flan varies accordlng to the

seconds as 105 MP%

The retractlon of a flap if 1t is not ant1c1ﬂated by the pi—

increased drag during flap- retractlon, there is. a small loss of speed during the
. : > o

It is pOSSIb’e £6 gain altltude whlle retraculng the f7ap by

adequate use of control, if desired. o 3 i e

, The exten31oq and retractlon of the flan Has been made under
200 feet altltuqe without any objeciionable change of - altltude. :

Durlng extensionand retraction of the flap, there does not

apoear any. linear or angular acceleration which might be considered objectionable
from the view pcint of structures, aerodynamics, passenper confort or cqrgo staol—

lity.

Tne retrGCuj, -and extension mechanisi vorked perfectly [rom

Tests to ulter the retraction speed of tue fiap were not
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"7anbrox1matelj 105 ¥PH. On many occasions, as normal overating procedure, the 7
flaps were retracted at- about - 40C feet and while over the runway. Minimum retracs

10. Determnat:.on of ste.ll sneed

made dhe to va.r:v.ous llmtatlons of uhe program. . S

e

tion speed used was §5 MPH or more depending on the aircraft's welgh’t. Maxcimum

stmctural speed for vetraction vas 120 HFPH.

: - Norma.l *‘lap D“ocedure for lanqmg, estaollsned a;ter explo- ‘
rlng several »echnlcues, was determined to be full extension of flaps to ta&e—oxf
; poswtlon on base leg or prior to base leg, and 90 flap position on final leg or :
prior tc final leg, depemimg on traffi €y approach pnttev‘n, obstdcles, etc. ‘Maxi-

mnm stmctural speed’ or flap extenswon is -120 "J"“l. , b e P B B

By stall Speed 1t is meant in tn:Ls repor‘c the sneed at wh:.ck
the pﬂ ot of the aircraft felt the initiation of an‘craft vibrations of aerodyna-

mic origin which were .generally followed by a substantial loss of altitude: 1-G
“gonditions in the- entr'y to the stall was substanulalb' achleved in the tests re— _

ported herein :

The stall sneeds measure in the various coqflguratlons tes-|

ted are renorued as follows (S*al; speeds measured by Peruvian air Force test

- pilot cmsn_gnee, Commander A. Thormdike, are mdlca.,ed with the 1n1t,1als (wa;.

9.1 No -flaps (flaps retrached) _ w . o

Gear up power-off T75.¥PH S : e N B
Gear dovn power ofi 78 #ri L R T e 3 .
Gear up power-—on Ern 20" 2000 BEPk

Gear down power—on 62 “PH 20" 2000 kil

\

3
e
i

'l

9.2 Ta?e—c:f flaps L L '”;Q R . ; NI;A;,.“ .
_ " Gear up power—off 63 PE R AR R
. Gear down power-off 2 :#PH : =R
Gear up pover-on L7 ded 20" 1850 Pk (CAT
Gear down power-on LT MrH 22” 2000 RF¥ (CAT)

9.3 Landing flaps

Tear down poz-:'er—off‘ S s
‘Gear up power-on L5 FiPH 20" 1350 REH (\,A’I’}; o
Gear down power—on 53 H lB" 1505 WP E =
Gear down power-on 40 JiFH 22" 20U nFE - (Laly

= ' - ih In test fllg‘ms p retractlon of flap after take—off was usuaIv
1y made after initial climb from the air field at about 800 feet elevatlon and at ]

) e ’I"ne llghu posi ition mdlcators, ai‘ter thelr mltlal recal:L- 1.
' ‘bx:atlon to allow for the difference of cable slack on ground ‘calibration and in-
fllght “worked very satlsi‘actomj\v. The prooortlonal i‘lap p051t10n indlcator ‘was
T very satlsfactom . " ; AR e

I3
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vy S The_tdtal'numberrof stalls, inéluding'tﬁoéé&offother:flap'1  2_
deflections, those with other power settings,;and»th¢Se.wi§h'bank'angle,:are'h9¢;'”'ﬁ

55 .. .. _The type of stalls encountered.in the stall tests; as observed ' -

..} from tufts in the wings, is progressive trailing edge separation-and flow rever-' |.
-} sal in the inboard portions of the wing towards the nacelles. In the poWer-on SR

-] stall tests,(power limited to maximun continuous) there was noted the initiation -
‘|- of flow reversals in the inboard portions of the ailerones prior to stall. s

EANEERS , “In all the stalls made there was retained very satisfac- = .
- | tory control in pitch, yaw and roll; the stalls were gentle and were preceeded .
| with vibrations. From observations comparing stalls of a conventional Beech 18
with the modified C-45 aircraft witk the inverting flap it appears that the lat- -
ter had less inclination to drop a wing compared to the former. In no case was '~
o | there any loss of lateral control or drop of a wing with the inverting flap.
- (:»‘ ‘| This is explained in terms of the cnange of stall angle in the wing section of

_ namic twist or wash-out to the wing which improves the spanwise stall pattern
© | distribution. S A , R gdie R e Ve
. ~ ‘It should be noted that the maximum 1ift coefficients cal-
" culated from the power-off stall speeds are within 5% of those predicted for the

-

| wing on the basis of wing theory. The 5% difference can be easily atributed to
 fuselage effects and/or tail loads which were ommitted in the theoretical predic-.
~ tion. o IR o TS T
5 - The significance of t he stall speeds determined with the
inverting flap in relation to the landing and take-off maneuvers are discussed in
P “sections 12 and 13 of this report; the weights for the stalls measurement are men-
S tioned in section 6 of this report. ' ‘ LAk Rt

‘11, ZTests for maximum sinkine sveed with landing flap

The tests to determine the maxirum sinking speed made with gear down and at low or
‘no power indicated a verv marked effectiveness of the 90° inverting flap deflec-
tion to increase sinking speed for s given flight speed. The 90° position not -
only gives higher lift coefficient <han the 309 position, but also permits through
4ts high drag to efficiently dissipate the potential energy of the aircraft withe-:
out increasing its kinetic energy. The angles of approach obtained efthe order .-
of 12° at very slow speeds of the order of 65 MPH exceed the steep approach capa=
7] bility of any other conventional aircraft or flap known to this writer; including
(" | specialized STOL aircraft, : R B
e The changes of sinking speed at 90° flap, relative to the

~ fiap's up condition, were approximately 607 at 90 MPH and 4O% at 80 IFFH. The an-

" gles of approach neasured at speeds of the order of 90 MPH were in excess of 1L°,:
Sinking soeeds of 135G feet per minute at 70 FPH and 1200 feet per mimute at 60

oY,

MPH have bsen measared with 90° Iflap.

» } , o It is considered that the siuking speed obfained can be
useful not only for landing, but for rapid loss of altitude in bad weather or
when flvinz in poor visibility witizit danger of undesired pain of specd.

. the flapped portion of t he wing due to flap which introduces an effective aerodyA_""{"
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“Tests for 31mulated dive condltlons were not made at speeds f:“;:

"over 100 MPH due to the poor. structural condition of the basic airframe in the:

test aircraft and the severe nosedovn altitude whlch such tests would have requlé

The p0551b1¢.ty of stopplng the hlgh 31nk1ng rate establlsh—;i:,

’ed with 90° flap by moving the flap to its take—off position can be used as an e-

mergency device in approach to increase the "reach" of the aircraft towards a.
landing field in the case of an emergency in an approach, or to use. available ad-

‘ditional altltude for a go around for any given dlstance -to the air field,

| 12; Technloues of snort take—of_ and tests for short take—off

A short take-off in which'the sllpstream of propellers is

| used to increase wing 1ift can be made, according to NASA TND1032 (1961} at 1. 15

of the stall speed in thé take-off configuration. A stall speed's measurement in the |

3 take-off configuration, that is gear-down, open-~cowl and take-off flaps, but with
130" manifold pressure and 2000 RFX (instead of 37" manifold pressure) has been made

at altitude under a simulated take-off climb. The aircraft stalled at 42 MPH at an

‘approximate 12° fuselage sititude at a climb rate of approximately 450 feet per mi~
Inute at the initiation of t he stall vibrations. The entry towards this stall was

begun at 6000 feet and vibrations begun at 7000 feet. According to the NASA TN 1032,

‘at the same weight, the take-off speed (rotation speed) for short take-off in this
| configuration would be 48.3 MPH, a figure which would be conservative for take-off at |
| sea level and with take~off power at 37" manifold pressure. In this type of take-off
‘| 2 very considerable prooortlon of the total 1ift would be generated by the flap

portion of the wing, which is approximately 50% of the wing area and which is almost
completely inmersed in the slipstream; the take-off would be accomplished by rotating

| the aircraft near to its .stall angle at approximately 49 MPH. This rotation would be
~_lim1ted by the maximum ground ait.uude of "a conventional Beech 18 to approx1mately -
12 . . :

bhort take-of fs w1th moderate rotation of the order of 6° and 8

at speeds of‘the order of 50 VFH nave yielded ground rolls of the order of L50 feet '
| without wind. Aircraft climb out was rapid; the aircraft did not feel in any way
| forced; control was very satisfactcry. Lateral control was good because the aileron

portion of the wing can operate at relatively low effective angles of attacx 51nce I

"+ { the slipstream llft is large. o o A e _ C;?_a

' Take—offs in dwlch wheel llft-off occurred with approximate
horizontal fuselage aititude and without aircraft rotation occurred at approx::.mately

1 58 MPH with anprox1matel 630 feev of groundroll with 3 knot w1nd at 30°,

: _ " Take-off te3us were made at approximatelf 7650 lbs, that is
200 1bs. below maximum landing weight. Flight at gross weight was avolded due to-

_ avructur&l COAdlthH of test alrcr .

On tne bas;s of l—u sfal~ speed d@uerrLrad on tana«off con-
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:iflguratlon, but wlth only 22" man1401 on - tests made by Commander Thorndlke at

5

‘2500 fest -of altituds, there is indicsted below a rotation speed for short ‘take- |.

: C—h5 alrcxaft at 7637 lbs. o W f;';‘m;;jt c ;..: 1 v'f' ‘
(test data) L ... &G MPH ‘~”:'7_-,fu_.. b6 MPH
?QC-AS aircraft at 8800 lbs, : lj L. e .'J:j. L ‘
t L (calculated) R - &3 WPH h9.5 MPH _
| Beech 16 at 9500 1bs. . . . ki.5 MPH . SL2MPH

-H'exploratory tests, the pilot concludec tnat the flap deflect¢on that gave the best

- also gives the steepest approach, minimum field length over an obstacle, minimim
ground roll, best directional control if there is a failure of one englne, improved .

| ﬂtests is 90° flaps gear down and with an appropriate power setting depending on’

:'sole_y for englneering information.

off according to the’ cr&terla of NAbad”\ilOBZ
AIRCRAFT WEIGHT Y L | STALL SPEED AT APPROX.

(calculated)

<q,

13. Technlque for short landlngs and sqort landlnq_tests ,

| . =, The short landlng technlqne utlllzes eﬂglne horsepower to'i ;
'3,develop sllpstream 1ift; according to XASA TN-D 1032.an approach speed of 1. 15
”times the sta*l;soeed in the land1n5 conflguratlon can‘be used in approach

4

tions intermediate between the take-off and the fully closed position. From thés

handling characteristics during approach and landing was 90° flap. This position

v131b111ty, and reserve altltude during approach LOT go—around
The recommended landing conflguratlon selected from these

the type of approach and flare-out desired, Before discussing these matters fur-

niqués were tested at altitude of about 5000 feet; then are rev1ewed separately

e g R -

B .“.’-;-f,a.._‘-h-,;a.: A,:: o~ .

ja flare—out ‘at fixed aircraft angle of attack and fixed flap deflection. Tests

“were made at 61 -MPH steady speed, in waich a uniform sinking rate.of 500 FPM with
¢ 20" manifold pressure and 2000 RPM can be flared-out by .increasing power settlng '
g to 30 inches &anlfold presaare to a new sink rate of 50 FPM,

500 FPH existing at 61 KPH flight speed with 90° flaps with 20 inches manifold

" 'ROTATION SPEED FOR TAKE-| .
221 MANIFOLD 2000 RPM  OFFS ACCORDING T0 TD [ -

‘ : In order to deterzlne ‘the optlmum flap p031tlon for landlng, :
,several exploratony approaches afid landings were made with a flap in various posi+ -

Bt

One method tesvea JtlliZeS an adstlonzn power to prodace‘w““

:~.'ther it is well to review the flare-~cut techniques investigated with the new flap) -
""Whnile these were investigated and are reviewed oné independent from the others, '
. 5it is not implied at the moment that any one technique is recommended. . These tecq;;iff

R Ancther method cf lare out utllizes variaticns c’ llft-drag'-
'Eratio by motlon of the flap only. There was determined that a sinking rate of -

na

- pressure and 2000 RPN, can be flared-cut al constant pover setting and fixed an=-
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': ,ncessany ‘to utilize in.such a case the full power of the remaining engine, The

| that best short landlngs results could be obtained using fixed 90 flap and angle |

',gle of attack of the aircraft by movmng ‘tha flap to its take—off p051t10n, “the .
- resulting. sinking rate is 50 FPM, This type of flare out is due only to ths in-
“creage of speed for a ‘fixed angle of- attack and powver settlng and is therefore..
“not ‘desirable for short landings. This method nevertheless illustrates a possi» _
bility ‘of increasing the safety margin in an approach in which t he pilot is fall-| =
_1ng short of the landing fleld and at the same time has an éngine failure: by mo-
ving back the flap from 90 %o take-off p031tlon he can increase his lift-drag ra-
tio without running the risk of a stall; it is not believed that it would be ne-

time of extension from 90° flaps to take—off flaps is annrox1mately less than 2 1 S

”'f'seconds.

: . A third method of flare-out from a steep apgroach uses a -
v constant low power setting, high pitch of the propeller, fixed 90° flap, and ap-
‘| proach speeds of about 65 MPH with a sinking rate of about 500 FPM. The aircraft
can be flared-out easily by increasing the wing's angle of attack W1th elefator
nwtlon, w1thout changing power settlng or flap deflection. £y

The types . of flareaouts reviewed above are not to be thought"

-] as a rigld criteria ‘or optimum short landings. = Rather they are engineering com- | .

‘| ments of exploratory methods for one particular aircraft-flap combination. The
actual technique used by the pilot must take into actount obstacles, wind condi-
tions, field length, altitude, and other factors. It is felt from the tests done

of attack increment for flare-out w1th power settlng related to approach angle and __“

' abruptness of flare out

We have dlscussea the crlterla for short landlngs and Te-

viewed some flare-out techniques. In the landing configuration, that is gear down Y

90° flap and some power, there has been measured a stall speed of LO MPH at 2000

‘RPM and 32 inches of manifold pressure at 2500 feet altitude; at ‘the initiation of}

| stall vibrations there was a 51nk1ng rate of 200 FP¥, According to the criteria
.of NASA TN-D 1032 an approach speed of 46 MPH could be considered using 22 inches
of manifold pressure in the approach, corrected to'take into account altitude. As
a reserve for flare-out power could be increased con51derab1y, as a reserve for 201
| arounds power can be increased and flap can be moved to: 1ts take-of f posvtlon w1th w
' . out rlsk of sua_llng. : , . , -
: Due to the relat*vely short tune durlng whlch the alrcraft
“ | was, avallable for test purposes, as well as due to the poor condition of the air-
| craft, the steep anvrodch capability Has not been fully explored in flight. The
‘usual approach speeds used were between 40 and 70 MPH, With an approach speed of
68 MPH and 90° flap setting with low power; ground rolls of approximately 630 feet '
‘were measured -at 95% of maximim gross weight of 7850 1lbs. Dué to poor wheel ‘brakes
1t is considered the ground roll can be improvedi; good brakes on a tricycle gear
- should prodzce ext ordlnarnly sho”t rolis of the order of 450 feet.

114._ Determlnation of turning rgdi;§

One lmoortant nharacteristic of a short taxe—off aﬂd lxndinv':°“;“
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//alrcraft is 1ts low—speed turnlng raalus, slnce thls determlnes the capablllty
.- ‘of the alrcraft to use_flelds of dlle*ult access. ‘ :

*1120 feet whlch is LO% of the turning radius of the alrcraft with no flaps. The

,of ‘the alrcraft in slow speed flight, It should be consvderably lower 1- flown
 15 Tests to determlne m¢n1mum control So eed in 51n?1e engine xliéhtv

the mlnxmum sneed at which the alrc”aft flown with maximum contiruous power on

”1can be flown with ade~uate control ir n#th,roll and yaw.

" MPH at which speed there was also a tendency to drop the right wing as well as
-the presence of stall v1bratlons. A sirong pressure was required on the left pe-|
“_dal in this test,. ' :

recticnal control and a drop in ke right wing. " The pressure on the lefi neaal
u.»has greatly Sdecreased. » e o -

_fly the alrcraft down to 52 »PH with a tendency to drop the right wing which was
'rcontrollaole directional control was satisf actorv with littie pressure on the
'left pedal no 1nd‘caz10ns of - snalls were detected. :

“trol. Speed nas been oot Lnea without a3ding tall surfaces. This is because a
_“large portion of the 9501 tric‘power is absorved by the flaps and cancelled out
_°ff1c1ent‘" by the aii<rons, wath oniy & smzil rema ining portion of ¢5jmnet“1cal

on the psdal forces originates in the sower critical speeds. These excellent re

_hicle at speeds spove minimum ConLror opsed, & most unusual and sdvantageous fea—
ture for a tvzu cn‘lne aircrait of &y Lype. ' ' : ’ . ER

i-ﬂ1‘Tb obtain minirnm. turnlng radlus 1t is advantageous:to fly ,

1 the aircraft in & high-lift low-drag configuration. The test aircraft was there4 .
. fore flown with no flaps, and with taxe-off flap, at the same percent of speed | -
above the power-off stall 3peed for t—e conflguratlon in questlon and w1th a 30
_tmnk in both cases.. : T . : R L)

' fhe rednetion of tarning redius under thésé‘cohdifioﬁé was
reductlon of turning diameter is the“e*ore 22h0 feet.
No attempt was made to measure the minimim turnlng radlas

over 35° bank, at. slower speed and with more power.:

e

By minimum control speed in bhls report it is understOUd

the left engine, and with an idle right engine with its proneTler not feat 1ered,

' ' Comparatlve tests were made at SuOO feet altluude.‘ hlth
flaps retracued the aircraft showed izpending loss of directional control at 88

: With the flar in take-off position,at 58 MPH there first
appeared the 1q1tlatlon of stall vibrations together with impending loes of dl~

Mltn the lana~n= Plap position of 9u it was possible to

G B .~‘--. i i T T
Foag & N

it snould be 2c uhnt the enormous gain in minimum con-

rower being left sver is be cancellen ty tnz rudders. Fart of ithe improvement

sults perndi .. :i; une aireralt as a. efficient short take-off and deﬁihg Ve~
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IE: Most deflected n‘mmwnwww.@%vﬁouuoa in % of flaps-up data; most test data taken within 5% of maximum landing weight

Y FLIGHT £ TS RESULTS OF INVER.

1

G

m‘;.w o\.aJc. S.

- PATENT 3,126,173 INSTALLED ON A TWIN BEECH

HEN . ;

1 . — . - i . . .
Y : STALLS o GROUND ROLLS ISINGLE ENGINE DATA - STALL MANEUVERS e
. L - e B - — Y i m
Inverting Stall Speed .>vaHmuo.2 Stallg speeds |Ground roll _ Remarks | Vmc ' Remarks [Rate. decent |{Turning radius
Flap Po-- '~ Idle Power : 1ift coef- |partial power [take oun.m:a_‘m : ; at Vme., '|in steep lat 1.3 . Vgtall i
sition Gezr Down “ficient  |gear down landing, 5 : “lapproach TOw bank i
o R RSP idle power|. . -, B : : Y7 RE gear down :
. HEeas gear down | N7/ &ess ; .\S\ . idle power | .
Tleps uwp . 100%  _  100% ‘¢ 100% - —_— ——— | 100% - critical | 100% at 100%
SoP v LIS ®R 7659, -l og 7e5¢ ; gg - in yaw; 90 MPH » W
o ., . 93w ¥500 N T 67E& 750 ° stalls | i
Take S so% _// 151% »v { 66.6% 600 feetw| 3 knot |66% Yaw un- _ 65% w
544 R N P g e L JesSe . . . {wind no | .. der con- f _
Flaps = - . ko 7wz \ - . oz m.. 4 o N , rotation| ? 8 trol;manr- ) _
‘S RN AICE T2 / _ Wn\uhv STou |-, 450 feet —s»|{ no wind _ ginal in « ; i
30 o P \ ) 8¢ rota- roll;stail : y
5 - . ,/ ., tion + vibratias | |
s s P E . ] 2 SRR i v 1 !
: 3 . N ST : : C 5 oo v .
Landing = - ﬂ.uagn\ﬁwuw;fkoqu__ 66.6% 600 feet - | 90° flap| 59% eritical | 162% at
.Flaps e 2wy . AR ALY L approach| . in roll; | 90 MPH; ;
I o quﬂn\zNwabQ ; “Q .Axwm\;. ) .poor dﬂ?.um% . no stall | over Hmco ——————— :
800 gppac 9500 7 45E 5co kes... | 7% § mo yaw | FPM at un | w
: = S “ : . T _ problems | der 65 MPH
moauﬂwn.v ; A)ll stalls onmcﬁoa l»e:.~o<m~,:»=mm. <m&% satisfactory Single engine Steady smocth Confortable
‘2 and warning; lateral control retained} control and visibi- test at 5000 decent;excel | slow speed
.- Note: Stall spedd with par-{ lity; approach and feet;left en lents control,turns,
; %kal power is 53,3% of stall speed take-off angles ex- gine max.con- visibility; )
.- ddapg up idle power, . : cellent, Data taken tinuous;right approach an-
: Y -1 +Ail comparative data taken at same’ within 5% of max, engine idle as |gles over 149
Additional | gross weight, : landing weight . prop would not [available.
zonamn . Ty m 8 ¢ a : o B unfeather,

In flight fiap motion has been noum with hands-off controls without ocuooa#oso:wa.oﬂ.::vpommmsa aircraft motions,

Trim chamges due to flap are very mwild since 90° and t

those of a fowler flap in i1ts landing position,

In T1ight complete flap motion has been conducted under 200 feet altitude,
Test flights show definite advantages in aboited flight regimes. to continue f1
- improves angle of .climb, margin above Vmeo, and
 Maxieun flap loads oocur near take-off flap position and not a

system 1s estimated to weight and nost appro A

_reduces fuselage dra

ot at or near 90° deflection;
ximately 80% lasg than a Bawlawia -

ight with flap fully extenced mu.auw!. S
g both in single and twin onmpso,ovonmaﬁon..;_ A N
flap support and linckage

ake~off setting have much smaller pitching moments than say

¢

!
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_ Fig 2. » :
INVERTING FLAP PROJECT

STOL TWIN BEECH

~Bhotograph above shows Twin Beech C-45 with inverting flap in its

area-increasing landing position: a high-1ift, high-drag low-moment
flap deflection of excellent nerodynamic characteristics,

To move thé’flap-to_its'cruise position, it is rotat.d forw:rdly

. about a fixed hinge axis contiguous tou the trailing edge of wing
- by ahout 90° to a fully retracted position in which the aircraft's

- characteristics are not altered.

To move the flap to its landing position, it is rotated rearwardly
about its hinge axis by about 70° t« an are—augmenting high .itt
low-drag low-moment deflection hivicg exce:lent ¢ aracteri tics,

and ‘shown in other photographs of this repert.

Test flights have shown thit complete flap moticn is smooti:ly per-

- formed., There is no undesirable aircraft motion_during.flap exten-

sion and ietraction. and there is no buffetine. at anv +1mo
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~ Dear Albertofl ‘ o L .

 feet, 1 would 1ike to feel the controls when ths f laps are

"FOTﬁz'Mr. ifish'is civilian Attachelin Liaa'£ v.s.

LMBASSY -
of THE

NiTLO STATES OF AMIRICA g

f__utiea; &archv{.tloﬁs.‘jT*‘v

Mr. Aibcfto Alvarez Calderén,

VVAvenida Selaverry 2363,
;San,lsidro; Lima. o ST, T e . 4
S : ~,Chief Advisor'?.\ﬂk.-Yimi;Pér5

BEnclosed is a letter Harry Taber sent to =% in regard to

vthe flight we sade together to observe and take pictures of the
'D-18 on which you had your forward-folding flap instal led,

-1 Vaa‘greatly‘xspzetsed with the pcrfore@n6\ we obaekved‘

‘from the Musketeer, end only wish we had been in an airplane

with a lower stalling spsed 20 W3 could have maintained our
‘position relative to the D-18 battar; {-am afraid that tha novies
we took were not good bacauss we could not fly slow gnough. Lo

1In addition to the very low slow-flight and stalling sppeds
ehich we observed, 1 was impregsed with the apparent stability
of the D-18 when flaps were extended and retracted, 1 think
that everyone who, knows about your flap had pnticipated that
there would be 9ronounced forward pitching 28 tha flap reached

théAninetyudegrec position and that thar@ might be uffeting.
‘The only reaction of the airplane apparent to =2 when the {laps

were €xtended in fl1ight was noraal ballooning of fifty to sixty -

7z

opsrated, but I suppose now that you are having the installatios %f’ﬁ*‘
nade on a military aircra!t-thgt'-ill be impossible. : g

i L . T o \XS.
Sincerely, , ; o 593:.
/. s . o J
,‘,;L.;V . . f
. Lk : gf:
ER John P, Irish coy g ; =
‘Enc,- As stated - -5 '. ¥ |
' L.

ks

vEmhussy;aw formerly wigh the FAA, HE was
flying thie Musketeer. ' ’ ~_






' Mareh 1, 1965

M-, Jo? tn P. Ivlah ) ,  = A -
Civil A3+ & *.e.che' : . e T e e T T
TS, P‘&BBV

: LL"H, x'“"

_Juavjﬂ;; ;*18“ _ -
15 1. *“e nu-nose of thie letsew to record the obae-—vations mﬁa vy e
- on I.;;'wua—) 1C, 1255 111 commectfon with the twin-englne .}eecPwv-aﬁ',
equirmed vit.t. tha Alvanen—CaL:laaon flap. s T
~ilo- to f1lsht trhe flap, hinged at the" mg:s twaiiing edge vis obe
: su—vodvt,, opurate gmoothly f-cm the faired, m’ll-to-wayd position to -
the 09 {landing) position and then to an app-oximate 15° (aft taksoff)
mozitior, The-¥ svenod to he oor.:pls*e froxdaon of mvament during the
Qe *‘ﬂ*‘nr opew~ation, . .

et teys 900, shiteh’ 14d not ir any way appear to havs been -foﬁoead, secmed
«xt=o-elr sho~t fo="a D=1 .sesthec-aft; hovever, it must bs pointed cut -
that the-¥ sas no ——opur casa-isdn to “e made, Ou-"own takeaflf, a ghort
tize Yat>» -ln a Musy-teo~ ' -* thwed no-mNl-sized porzons abeard, m
“oh ae-vo..l ‘o ~squi-e a oonai o~a'.ly Matm -umzw length

In flight and f’wom our aiy-o-at‘t the flep- e'xtenaiems to va%-ioua %ttmgs
. did not avpca»— to ceuse any wu’fsting, The~e vas, howave-, a definite
"balloon® of an estimated 60 to 80 fect. The longitudimal axis was mst
seen - to pitch amr&ally dm-ing t&z@ac mat.

‘It {s judged that the landm,g o obaewmd froa tha side of the yusvay \sas‘
“uwusu¥lly sho-t for this alr~&raft but, egain, the—eo w3{s o way to make
c~étparisons, Touchdown and ~oll-cut were to-al sppearances cormletaly
rovoal, . RS ) a :
I Veey Lruly yours,

oRN. vl JISNED BY

T

STy W, Tabhow -
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(F ST R VI U 14 2 1
EET I R CTIN OVET
Brosmbeny V.o ALioen Ve RNOD

SIMA PR

- ~- S . . & - ———mae - - 5 oiliallil 3 -
- 3 - g —- * -~ 5 ; -t v e WP BN € O BC-







