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In thls report there Wlll be estlmated the magnltude of

tenszons which the single cable actuator system of each flap mnst resist in steady f 5
gflap p031t10ns.,v . . _ T : , I

For the purposes of thls report the flap loads of the -

‘:ﬁ. FANASA report ACS—I will be used. ‘Flap loads .for other flap deflections are esti—'-; :

mated from NACA TR 6?0' these are not critical.._”

’ ' g “~. A 31ng1e retractlng cable is- used on the 1nvert1ng flap -
1nsta11at10n as sketched on Fig, 1. The entire flap. load is.distributed to the .

| three flap hinges and to the 91ngle cable hav1ng an approximately central location'

on the flap panel.

The ten51on on the cable can be determlned from the es--hi

tmated loads by a moment eqpatlon about the: flap hinge axis.

2. method and approx1matlons

’ : . The moment system for the cable loads is shown in Fig. 2.
The perpendicular distance Ly ‘between the cable and the flap's hinge axis is the

J moment ‘arm of the cables ten51on force Tc. The flap load F is assumad perpendicu-
1 lar to- ‘the flap according to report ACS-1. ‘In that report, the chordwise loca- _
"tions assumed for the resultant’ flap force are further back than in fact. - There- |"

“fore the results of the present study are conservative in that the cable tension
in the aircraft should be smaller than predicted by the arm distances used herein
“In Fig.. 2 the perpendlcular distance between the flap force F and the hinge axis

13Lf M TR St

3 Flap structural speed : ' o ,.‘1 ;;;‘ 7‘:"‘j 3

For the purpose of thls report ‘a. flap speed of 12OMPH

‘will be used.ﬁ It la not the purpose of this study to’ 1nvest1gate the simulated
dive—bomblng conditions of léOMPH .

L Determlnatlon of Ilap loads 0 e 0 e TR PR i
S '1 rrom Fl? 2 the moment eqpation about . the hinge ax1s is

T L 7 FLf O '_1
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VL g T PR Full 31ze draw1ngs of the flap not 1nc1udedfw1th thls f .
1report haveibeen used to determine the distances Ly and Lc, (the unlts shown in
thls report for length ratlos are in cent:meters) o LR PPt

: i Lhe cable ten51on Tc,' a(,conilnv to the assumptlon of tms
‘-_report 1s evaluated as: fcnlows : ' L Sulg P

Aiat §o°f1dg _ ;:(F)30 »F)b
e 30°

808"
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: ‘ L 10[;.0 pounds at 120161'}{
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D T 900

St e AL fBL
" = 700 RSN at 120MPH

For f" ap. def’ ectlons snaller than- 300 both F a.nd L drop

N ramdly. It is of interes. ic estimate loads at 200 flap. From NACA TR 620 at
1 20° flap, F can be estimated at 730 pounds. Lc, however, at 19. 7cm. has not de-
creased greatly and the. (dnlc>')4d is L ; G e Ty, :

at 20 flag T s(F)zo (Lr) -
: : ot o i ‘ 20

Lm0 20.;,) R T A

| =756 pounds at 120MPH

: 5 Spe c1a1 condltlons

~

; L ; ‘For the separated flow regine. of of:=90° a snall varylng
';Jload component may ‘exist wnich the cable nust resist to prevent flap buffet.- The
magnitude and frequency of - this varying load is not known. The magnitude of - the
| variation camnot be large in reference to the total load, and the total load is
"fknown not -to change  in dlrectlon. It is noted that w1th Bf =90°, To is well be=
lc max &t 30° flap, hence the cable must resist the vanylng load component at

"an average tenszon well below 1ts ma.)mmun de31gn tens:.on.v

i ' : The tyoe of support shown in Fig. 2 prevents 't.he develop-
ment of flap buffet for any flao p051t10n, this has been shown in test flights
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*f;as rEported in the FANASA flight test report AGF-s. N

pr R EE e In the design Qf the flag provisions should be made fox_‘
adequate closure of the flap to its cruise position. - -

In the test flight ‘of the. aircraft, 1t is. possible to

':"'_"-"';:*.measure the cable's tension with a strain gage in the cable or in a. turnbuckle s
{1 as a. function of flap deflection and flight speed.- Such a method would also

1. serve as an indirect measurement of flap loads estimated in report ‘ACS-1 for the T

| i__invert:mg flap. The posubillty also exists ‘of mstmmenting ‘the flap's cable -

: '_~'system to detect fluctuating flap loads which could exist-in’ the separated fYow
~'regime on the: flap, as well as any short-time peack loads which could exist due

_i._'_..to inertia of the flap. during flap motion or detentlon.
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