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COMPARISON. OF AERODYNAMIC CHARACTERISTICS OF DGUBLE SLOTTED - PR
AND SINGLE SLOTTED INVERTING FLAPS, AND COMMENTS ON ITS ‘. »», N3
- APPLICATION TO BEECH 18 AIRCRAFT £, N
. &° g.flvc (4 \i\: t
1. There is no wind tunnel test data for thelinvertigg flaps. The §§
characteristics of an airfoil section with inverting flap, how- g
ever, can be estimated very accurately from published NACA data N
ir which the flap configurations and deflections correspond &3
substantially to those of the inverting flsps. This is possible N3
because the flap and wing loads for a given flap deflection are TR
independent of the method of displacement of the flap to that N
= . ) = !
. L e oo brwm & bl Gt it dﬁ“#ﬁfﬁf}?%§f?iﬁf{fﬂimfm“wZLy“
2. The sirfoil sectlion gecwmetriss assumed for the comparative study
of the single and double slotted inverting flaps are shown in
their retracted positions in Figs. 1 and-2, resgectively.5”The,_;;ihy

proportions of the'flaps have been chosen
to actual design practice of invert-
tnate coincidence.

lished KACA cdats as well as
ing flaps.

That this choice is possible is a fort

to correspond to.pub-

Compaxing Figs. 1 and 2, the followins is observed:
P [S 2 L ] £
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2.1.

chordg,
2:2:"

than that of the inverting

An identical wing rear spar location can be
both:flaps, in this case at 0.665C, s cu

The geometric/(but not effective aerodynamic flap
of the single slotted inverting flap, Fig.

ass
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‘chord)
1, is larger

flap of Fig. 2, excludinz its

vane, by 0.03C, a difference which is representative of

actual design choice for an aircraf:

Beech 18 airplana. -

The overall chord, 2nd the

inst=2llation cn a

aerodynamically effactive chord,

of the double slotted inverting flap of Fig. 2, including
the vane, is 0.07C lazger than that of tha single siotted
flap, which is appromimately representative of a desizn

choice for an installation

2.4,

The effective flap camber of the combined inverting

on a Beech 18 wing,

flap

and vane in the double slotted £lap-in-the”extended
position (as is shown in Fiz. 3¥, is much greater than
that possible with a single slotted flap, or with a flap

such as in Fig.

1 with an added fixed flap nose slot,"
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since the flap of Fig. 1 when retracted must conform
to the uncambered trailing edge of the basic airfoil.
Therefore, the double slotted flap of Fig. 2 is much
more effective for high lift development. =.c.. &t (evyey

Clesnsidy, L B e i B AP YU SR S Y

3. The actual geomééry for the NACA test data from which thecom-
- parison of the inverting flaps is made are shown in Figzs. 5

and 6, on which the following comments are made.

3.1. Fig. 5 shows a single slotted Fowler flap of NACA TR 664;
it is seen to correspond in dimensions to the inverting
flap of Fig. 1. The underlip wins fairing for the rwverims iox
corie yroerGy yretracted flap, when the single slotted inverting flap is
o in its extended position as shown in Fig. 4, adds drag
due to stagnation pressures in the underlip unrecovered
by the low pressures in the slot at the rear of the lip.
This is undesirable for take-off. The underlip may also
cause accumulation of snow in take-off with a ski instal-
lation. ,

e
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3.2. Fig. 6 shows a double slotted Fowler flap of NACA WR L-544;
it is seen to correspond in dimensions and shape to the
double slotted inverting flap. very closely, except that
in the inverting flap the wing slot lip is located at
0.94C vhereas the wing slot lip in the flap of TN=I071 :..li 744
is at 0.88C. Therefore, the inverting flap has more lift
g@pability due to wing area than that of the flap of iv,.c-7T44

4. Comments on‘quantitative predictions of section lift characteris-
tics .-f:': G caros (Lot Bl CireTling f< =i
' i gl sl fThe s e
4.1. Predictions for the single slotted imvertinz flap of Fig. 1
' " based on data of NACA TR 664 of Fig.”§ should be fairly
accurate for 1lift values, but the drag values of the
Fowler flap.should be lower than those of the inverting

flap due to the wing underlip for the latter flap (see

7 Flg. 4) hd ;;is.;»-’ L I/"f éi ) SL’:A‘TZ‘ ‘f‘i"" ;Z&,«:c:‘:
. . 4.2, Predictions for the double slogted inverting flap of Fig. 2
G based on flap data of WRL-544 of Fig.:# should be con-
9 servative in 1lift for flap deflections of 40° or more in

that the wing of the double slotted inverting flap has

an 0.06C greater chord. For smell flap deflections up to

359, the flap of WRL-544 does not have the full area incre-

ment which the inverting flap of Fig. 2 cam provide;

hence a correction would have to be introduced for area
increment of the inverting flap.::The lift increments

of the-NACA flap of reference, are shown in Fig. 8; L5
specific comments.on lift increment are made on section 6 ./ #tv =™
specific to that figure, and on section 9‘in9re1ation'to
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5. Pitching moments and drag characteristics of double slotted
inverting flap. For comparison of section pitching moment
and drag characteristics of the double slotted inverting flap, -
WRL-544 is not useful since it has no pitching moments or drag
~data with flap deflected. Fortunately, NACA pitching moments
. and drag data for:the double slotted NACA 653-118 is available
- in sufficient quantity in "Theory of Wing Sections" by V. .
Doenhoff and Abbot, to be of use for our purposes. These-are 7 4.1l
(» used since they -are the only ones available in appropriate
geometry; this geometry is shown in Fig. 7. Its lift values
were not used because of the small camber and leading edge
radius of the basic airfoil--the NACA 653-118--limit the
. significance of that data, liftwise, for applications for
NACA 23000 series airfoils, such as is had by the Beech ‘18
airfoil. Specific ccmments on pitching moments and drag values
are made on sections 8 and 7,respectively} /;zw,¢/wfa
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6. Comments on section lift increment due to a plain flap, a _
single slotted inverting flap, and a double slotted inverting
flap, shown in Fig. 8. = =

6.1. The increment of maximum lift due to plain £lap deflection ‘
(at 500) above the plain wing is 0.75 OU:,»,_L.‘;‘ o Lol froit 919'117‘\4&/,’,‘55-“""{;
Ion s ey e AL
6.2. The increment of maximum 1ift from the single slotted
Fowler flap and for the single slotted inverting flap
at 30° and 90°, is 0.65 above that of the plain flap.
In other words, the single slotted Fowler and inverting
flaps yield substantially the same gain above the plain
flap as the plain flap yields above the basic wing.

6.3 The increment of maximum lift coefficient that a double
slotted conventional Fowler flap (wing 1lip 0.88C) can
have above the single slotted inverting and Fowler flap:
can be estimated conservatively at 0.65, that is substan-
tially the same gain that the single slotted inverting
and Fowler flap have above the plain flap.

6.4 The double slotted inverting flap offers special gains
over the double slotted Fowler flap as follows: .

6.4.1. For the 0° - 45°, unlike the Fowler, it offers
full area increment for lift at very low drag
(in this range of deflection a Fowler flap
designed for 65% cannot provide full area increment).

TN e L e T .

6.4.2. For the entire range of deflection, the double
slotted inverting flap has a structurally feasible ‘
wing lip location further to the rear than that .i"_ ...
possible for the.Foasler.

’/// -




; . 7 i S C il TG i spas el f//5 ~;3cJ>7-<’-L'!~-ﬁ ~E Apiaty
[lowr G ap froasnt oo £85 AT & A
/// » i -//,/{-‘..L.»; '\va‘”’y i-ifu"'- Z‘JIJ’ "1”/ Yy ‘L('%’zk’ 4
6.4.3. With the above considerations in mind, in Fig. 7,
there has been predicted 1ift increment vs. flap
deflecticn curves for the double slotted inverting
flap. . The first correction.is that due to flap
chord extension and appears as a curve based on
WRL-544 corrected for the actual vane position
shown in Fig. 3; the correction factor, strictly
a geometric chord increment, has been estimated
from Fig. 2 _of NACA WRL 544 and our Fig. 3 at
1.08 for 30° and 1.05 for 40°. The resulting
curve 1s identified as WRL-544 corrected for area
change of inverting flap. A further correction
factor is due to wing lip geometric difference,
introduced as a 1.06 factor to account for a 6%
difference of /wing chord between the winz chord
of Fig. 3 and that of WRL-544, The resulting
curve is identified in Fig. 8 as "inverted double
slotted with wing lip at 0.94C." These corrections
were introduced, of course, to the original absolute
values, and not to the changes shown in Fig. 8.

6.5. It is evident from Fig. 8 that it is possible to have a
conventional double slotted full Fowler {like in the F-111)
which, at deflections greater than 300, can provide more
lift than either a conventional single slotted full Fowler
flap or a single slotted inverting flap. -

6.6. It is also evident from Fig. 8 that a double slotted ‘
inverting flap can provide, albeit with a considerably.:.:«<:
simpler and less expensive mechanism, considerably more
lift increment than a double slotted full Fowler, particu-
larly in the 200-500 range of deflection. (and from
single slotted flignht data,at least a2s much 1lift with less

* pitching moments and lower lift-drag ratios &: 900 range
of deflection) 1In fact, the double slottéd flap lift
increment shown in Fig. 8 correspond very closely to the
theoretical maximum, and to those of BLC flaps, at flap
deflectives up to the order of 40o. This is no doubt due
to the effect of full area increment tozether with two
slot flows, related to a coefficient calculation based
on the flaps-up wing chord. It is nevertheless considered
that the double slotted inverting flap is the ultimate ... ¢
flap arrangement of an eminently practical design. ’

Inprovement in climb due to smaller drag of a double slotted
inverting flap. Fig. 9, based on NACA TR 664 and on NACA tests
for a 65118 airfoil,. shows that generally, the section drag of
the double slotted flap is half as large as that of the single
slotted . for flap. deflecticns of the order of 100 to 35° and
Aiftrcoefficients greater—than—I. , o
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7Z The double slotted flap makes the airfoil section drag
with flap extended smaller the drag of the basic airfoil for
1lift coefficients greater than apv1oximate1y 0.6; the single

. slotted makes the airfoil section drag with flap "extended
- smaller than that of the basic airfoil flaps up only for lift

coefficients 3reater than 1.2. Hence, for a: *1i-1t regime of ~

{ . €L greater than 0.6, a_ doabln slotted flad may—hae? conalder-

731t is considered that the drar difference between the
single slotted inverting flap, which has a high drag underlip
on the wing, and the double slotted inverting flap, “which has
greater area increment and better drag shape “than that of the
lap on airfoil 65118 on Fig. 9, should be greater than the
difference shown in Fig. 9 between the single slotted Fowler
of TR 654 and th dauble slo;ted flap on NACA airfoil 65118.
(,-.. ) A e el B A ) /L, e
74 Let us cons&der the effect o‘ drag dif ference due to’
flap configuration-on engine power available for climb on a
Beech 18 airnlane at a low speed values répresentative say,
of single climb say with floats or with gear down, or of slow
speed climb at a steep climb angle.

- R
Lol "if ):/"" G Leai e & e ’/

From Fig. 9, it is evident that to avoid very ‘high drag
on the unflapped portion of the wing thei¥ local 1lift coef-
ficient. should b° no greater than about' 1, lQ

ot e

If we assume an 80 MPH climb speed (realistic for a
float plane in single enginz with efficient flaps), the air-
plane lift coeff1c1ent would be, from Fig. 10, 1.55.

/
The added 11ft due to flap can be estimated from
- Dwinell's formula for wing lift coefficientd, . :/jve—
L7 1 wn, T A0 f1ap {%ﬁ P e Gl

,/ A Zoesieasod
L]

- After iteration we select 20° flap deflection, which from
Fig. 8 gives a .} Cé of 1.1: ;both single and doubla slotted. The

accuracy of ‘thé choicelis verified by suostitutlng values in
the above equation é\xivm\\ / £
t\;ner L P
c;\\~/Ai 1) (0.5) = 1.65

which is slightly greater tHan the assumed aircraft 11ft coef-
ficient of 1.55 to allow for negative tail loads. The section
1ift coefficient that is benerated by the flapped portion of
the wing is then, on the average

1.1 4+1.1=2.2
The savings:of section drag ‘coefficient which could be made in

the fl;po@d portion of the wing, from Fig. 9, and 200 deflection,
is 0.029,
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able drag advantage. E T e e
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The flapped portion of the wing has an area of 175 feetz._

The drag savings /[, in pounds, at 80 MPH, which are realized
_ between a double slotted and single slotted flap are then

: //\, ;\, &= 24 (;.L___-‘,i 1 .5./),».,;,.._, -
- = -0.029 (16.4) (175) = -83 pounds of drag, without
taking into account added dymamic pressure due to slipstream.

The eQuiVaIent engine horsepower which could be released
for climb by using a double slotted flap instead of the single
engine climb is, assuming a 657 propeller efficiency,

NP o283 % 80 (1.467) = + 27.2 HP
550 % 0.65

equivalent
engine power
available due
to 2 slots,
free stream
pressure,

Actually, the dynamic pressure over the flap is higher

due to slipstream. It can be estimated approximately as
follows:~ :

T x V = Thrust power

T x V= BHP x Efficiency of propeller
550 '

T =450 x 0.65 x 550
&0 x 1,467

T = 1250 pounds

. From VIOL theory, the added effective dynamic pressure
is approximately equal to the disc loading. If the propeller

radius is 4 feet, the disc area”is;:

A =‘§'R2 =77 16 = 50.4 feet2 and the average disc loading’
T = 1250 = 25 LB 2

A 50.4 Teet

is:

.

The added slipstream drag saving _A;Dsstﬁue to two slots can be

~approximated AT = -0.029 (25) (175) = +127 pounds
. "2 slots,
ss.



additional

moments o e iep S AR

the additional savings in horsepower is

/A/E = =127 % 80 (1.467) = 41.7 WP (two engines operative)

75 350 x 0.65

equivalent
engine power
available

due to 2 slots,
slipstream only

The total equibalent engine power released for climb with
one engine operative would be 27.2 4+ 20.53 = 47.73.’ This ha
a large payload equivalent. ’ o Tl e o it et i

Londh i 2 o ; s
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Due to time limitations, these calculations have not
been repeated for velocities other than 80 MPH. . The value of
80 MPH is considered of importance in view that the aircraft's
rotation speed in take-off is below 60 MPH, its approach speed
(and hence.its initial -+ . speed) 1s below 70 MPH, and its
best climb speed single engine, with floats on (or gear down),

R S—— S ~q

and with area increasing flaps, is of the ovder of 80 - 90 MPH. -,

LGy ihmnile
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Pitching moments of the double slotted inverting flap.
o :Léf,ﬁ foiiapaed
>« The double slotted inverting flap has its effective flap
knee somewhat upstream of the knee of the single slotted flap,

as can be seen irom Figs. 3 and 4. . Thus up to 300 deflection

@n

T~
\

in which both flaps have attached flap flows, the double slotted -

one should have somewhat smaller pitching moments, ‘

For deflections greater than SOo;Jfﬁe double slotted flap
which retains attached flows, should have greater pitching

PSR ~
Fy ;
[

The pitchinz moments of the double slotted inverting flap

can be estimated fairly accurately from those of an NACA 65,118
.~ test of a double slotted flap, of a geometry shown in Fig, 3-

and the NACA tests are reported in "Th:ory of Wing Sections"
by Abbot and Von Doenhoff and can be used provided these are
corrected for the difference of location of the flap's knee.
This correction factor is estimated as the ratio of the dis-
tance between the flap knee of the double slotted inverting
flap to its aerodynamic axis (0.94 - 0.23); to the ratio of -~

the flap knee to its aerodynamic axis of the flap of - 653118 test

(0.864~0.25). The ratio is 0.69 = 1,12, \
§ 0 . 6I4 \}‘ -7 ,‘“’4’"”:7?“4)-:2,';‘/"'; o
p/il’? 'ué/?; - . 1‘ ‘f‘ 'L.u A ‘-»:—j'».-.‘il""'w: \;!:;"f i .
A comparison of section pitching moment characteristics
(not wing) follow: .
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¢ ; The maxiwmum scction pitching moments of the Fowler type
g NAE £lap of TR 664 is -0.61 at 300 deflection and at a Cy of 2.4.
Py ET M 2 % \‘-,. 2R
N T - The maximum section pitching moments for 45° deflection
Q.*ﬁ\Q 1:! of the double slotted flap on the 65-110 ajrfoil-is -0,65 at
Try X%y Cp = 2.4, Slightly larcer values are had at larger flas deflections;
V2 0AAY T arssntd s gy, e IR ~“‘~“'ﬂwwﬂuw
~% P s ol The maximum section’ pltchin” moments estimated for the o
33 22 T double slottad inv verting £lap deflection (Qee Fig.}-8) which -
N9 1 Is gives as much 1ift increment over the sinvle slotted inverting
s% {323t flap as the single slottad inverting flap gives over the plain
Y, L.l fla /,"s~xalso At 450 deflection, ~0.65 (1.12) = -0 _:fg.__ S—
_f'“ ‘ 5 :::. :\:i’ § y 7 ‘-‘_L:_ s /, I AN ,(L PRGN w-'—‘ ‘;}:L—,;\_ ,’:,5' 3‘_ J> 'j P 951 5_.«‘(‘, w3t bo‘_,(...:-, “’*:‘-,)
N R AR R ‘The 45° dduble slotted deflectign is accompanied by a ¥
e EY stron_er downwash than that of the 30 single slotted inverting
R B RG flap. The increased downwash should con31derab1y relieve the
RIS T smail addad p-tcu;;g moment.’ LM between both flaps whiclh the
G ¥ ,over the 51ng1e sletted at 30°

double slotted at 45° has | °°

\L/,;~_,;~“”“"f#’it is estimated that for the double slotted inverting
flap with S50° inverting <lap and 209 vane defliection, the
section pitching moments should be ©of -the- oreigfgf -0.35 to -0 40,

/‘J—c..(/ f FL P A u_ut Le Lo P R B Y A’ ..v-— a -4_» -~ i#.\ s.w.-~\.,&

t -y,
v

. On the basis of test flloht experience on a Beech C-45
with a farr7j forward C3 location f)*lo“ coplaoe, one main

. fuel tank full) this writer is of the op1n101 that a double

slottad inverting flap can bz used in Reech 18 aircraft

["* satisfactorily. :

9. Comparatxve change on a Beech 18 ai rplane of stall speed power
of, and of velative changayzround rolls withoiat taking into
account beneficial effects of slipstream:;with no flap, plaln
g%ao, single siotted inverting £lap, and double slointed iuverting

ap; ' :

Maximum wing lift coeff1c1ent can be e;tlmated approxi-
mately according o Pwinell, as

- A £ .
Clmaz = Clmax "’Acl 82 W
wing airfoil flap 2 |
LL/.{,._—,,W,» ,‘..‘r,»(’)" ’\.--'-,'- e & »(--V‘f 7 > ")

whare-S—is-flapped-area-of-wing. - For the Beech.18, the

ratio S-'. = 0.5. The usefulness of equa21on can be established
by checkinz for a g*ven flap deflection the predicted wvalue
against test gllgh; values. Using ch2 Fowler fiap data of

Fig. 8 at 17° deflection and test data of inverting flap at 17°
-this is done as follows: - .

max
‘vln" .
- 179 f14p
E chler
ff et -
(L
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P cr—



)

-

AACA ‘ -
4 p; . 9

S/
where 1.1 is/ C; at 17° and 1.6 is maximum 1ift coefficient
for the basic airfoil 23000 series at full Reynolds number. -
The measured maximum airplane 1ift coefficient for 179 inverting

 flap was 2.37. The difference is 0.22 = + 10.2% of the

Z.15
predicted value. This inaccuracy can be attributed to favor-
able Reynolds number effect, and to favorable nacelle and
fuselage 1ift which overcome effect of tail load, and the
fact that the flap chord-wing chord ratio of Flé. 8§ is more
favorable than that of the test aircraft., The difference
could be also attributed to error of speed indicator, or to

3 ) ¢ «,/A
error in pilot reading. o T S S i, gy pzs tfi%ﬁ o
et 2 Beeri Loy roytan T ¥
~In order to make prediction of stalllno speed for a
Beech 18 significant in terms of Fig. & and in temms of = jeeclowdi) .,

‘. previous flight test data of Beech 18 type aircraft, an

experimental constant is introduced to equation (1) as to make w7

agreement of known flight data and results-of equation l with

~data of Fig. 8, as follows: R
C =C + K AC (S:/) 3
I%mx _ Lmax exp .1f1ap /S

aircraft airfoil ,
A . & PRI AN e C0 0 vinvens ,;,C & 'u_ ,_,-.:)
whare Kexp = 1.4 and yiztds—-agreement of predicted and
flight dataq,\Reﬁalllno that the data of ACy of Fig. 8
g e o074 fla

assumes an identical rear spar location for the single and

double slotted flap, as shown in Flgs. 1 and 2, then prediction

based on Fig. 8 according to equation (3) can be made on a

consistent and realistic basxs *~For the sake of completeness,

the »nlain flap data is also lntroduced TThe follow1ng calcu- .
lations are made, power off usinz identical assumptions on the =7 - :=
operations- and;previously established- flap geometrlcs fromlu; /

which Fig. 8 was derlved).ﬁgv k_l;«iiuya 2

f" FRATR S /» L Y e : N
U CL = 1.6+ 1, 4 (0 75) (O 50) = 2 125
&\,_/

e 2N

'max 7 4 S
aircraft \ﬁ- N PN
plain flap A x s gw K
50° IR S TR E

CL =1.6 + .4 (1.4) (0.50) = 2.58 ; f\:ggggijfg

max ) P o AR
aircraft LRI IR

¥ inverting g e iy

single slotted R R T I
300" (or 90°) AR $y g
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10
= 1.6+ 1.4 (1.7) (C.50) = 2.79 |

C
Lnax
aircraft
inverting -
double slotted, 30

CL = 1.6+ 1.4 (2.05) (0.50) = 3.04
‘max _ ,

alrcraft

inverting o

double slotted at 40

or double slotted

Fouler at 48©

¢ = 1.6+ 1.4 (2.35) (0.50) - 3.25
max ’

aircraft
- double slotted

inverting flap
at 60°%, 90°

The change of stalling speed, power off, can be determined for
W = 9000 fxrom Fig. 10; the ground rolls, neglecting slipstream
effect, vary with the inverse of lift coefficient. Principal
data is summarized below,

Flap CL Stall speed Use of Drag CL Ground
max MPH flap , no flap roll witl
aircraft G, flap rel:
flap tive to
ground
roll no
flap
without
taking
into ac-
count .
. benefizi:
slipstres
effect
) for lift
/No flap 1.6 79 [Tde ~off  Aoen 1. 1007
- 217° Fowler 2.15 68.53 take-of f low | 0.745  74%
or single
_slotted _ ‘
< 309 inver~- 2.79 59.8 take-off lower 0572 57.2%
__ting double _
‘:‘s‘l o tf FY: R — e 3 ) . : - -
50° plain  2.125 69 land high 0.75 75%

’;,4". //‘ . Py .
(_/‘ AL sl



G mAX. T <ty SPEwD e < seee
kAT »Rl Zz‘;ir _ DFRG 011
2307 Fowleg; 2.58 62.5 land Fowler 0.62 62%
- 30° or 90° : mediun high:
" dinverting ' inverting 9C°
L v very high
540° double 3.04 58.5 land medium high  0.526  52.6%
slotted : _ ' :
inverting or
48° doubie
slotted Fowler ‘
£.60° or 90° 3.25 56 land 600 high ©0.492  49.2%
double 0° very high
slotted
inverting

10, Summary and conclusions.

10.1. Lift. The double slotted inverting flap gives as much
increment of wing lift coefficient above the single
slottad inverting flap as th= single siotted inverting
flap gives above the plaln flap. “The section value of
this increment is 0.85. lGoﬁar»‘l} the same 1lifc
improvement in stall speed and landing distances can be

o obtained with the double slotted inverting f£lap above

{3~ ' the single slotted inverting flap as those that were
obtained with the single slotted inverting flap above
the plain flap.

- L.
= i (i s N e ' A
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For the case of a Beech 18 alrplane calculatlon us1n0
a lift coefficient based on power-off section data, the
. take-off rotation speed is reduced from 68.5 MPH with
the single slotted inverting flap to 52.& with the
double slotted inverting flap, with considerable flap
form drag reduction. The corresponding recuction in
ground roll in take-off is estimated as 17% _of the

original ground roll of the aircraft with 6° plain flap.

L«'(.”‘“

Forlanding, based on power off section data, the reduc-
tion of stailingz speed is from 62.5 MPH with the single
slotted inverting flap, to 56 MFH with the double slotted
inverting fiap. The corw espoudlnv reduction of ground
roll is 17.3% of the orisinal ground roll of the air-

. A o I e~ )
craftc with 50" plain fiap. For purposes of comparison
the reduction of stall speed due to single slotted
inverting flasp compared to plain flap is from 69 MPH
to 62.5 MFH.
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