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“light tests were rede Lo determine the lateral son-
trel charasteristies of en FLr=% nirrlane cgulpped with
snring=-tab allerons, wuich were developed oy the druman
Elrevafl Enyinaerﬁ.a Corn, o nave Leon made a produsticon
{nstallation on 76T airplaner,

The flight tests shiowed that ths spring-tab allerons

had dzgiradly 1ight stick forces =2nd no teadcrney to over-
valence., Altkoush the tapos were not mass-balenced uO
flutter t=nderclies mE“o lndicatasd «t speeds up to ) lles

per hour, and any osctlletisna following ahrur ce:trol
defleﬂticnw vers heavily damped. The aspring-tab 2ilerons
sava B0 percent higher mﬁlun‘ of effectlvensos with a
Z0=-pounad shtick forece at 400 miles ner hour thsn the
original etlercan on the FAP-7 al rpl ne. At gpseds lovwer
than 275 wmiles per hour, the spring-tab allercns vers less
nfi@ﬁr_ve than the Driﬁinﬁl stlarons odcause of Tostricted
ileron travel a3 e result of tiha use of larpe stick

Pfﬂr*t""on te dzflest the sorins tab. Fecommondat:corns are
made for modifizations thot weuld inerscse the sileron
effectivonores at low specds without affecting, tas latzrol
control st high speads. The moiifisaticns consiol of
Inercosing the avellable aileren deflectlon ard modifying
the snrlani-tob asrrangement, Such on arrangurent "“1t
hawovar, ba more suscaptible to fivitsr than thz prodas-
tion inastellotlon,

ITTROTACTION

"light teosts wero mede to diterming the lateral cen-
trcl shoractoristies of an Pér-3 airnlane aquipped with
anring-tab ailerons, whilch wers doveloned by the rumemin
Alreralft Engineering Zorn. and have bYacn made a progduction
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alrsnecd, rellianrn veiosity, ellieron stick lorece, <nd the
nosition af the )D]lﬂ tab, eilzron, and stick. Jorr:zeot
servine indicats WLrSDQQd Vi unzed herszin is defined
5
1 -V L
\.’T 1 - 1 i O\"itic
g
wliers
1

v o= 05,08
Ty compracsibllity corrsction at sea level
Qg impact prezanres, weasured Al fforecrce hetwean static

and totil~re:d proscsures corrocted Ior nocition
error, inch=zsg of waterp

Teats wore mnde tﬁ detorwine vhethar e ooring -tnb

wflerons tonded to czelllebto or Tluviltss Ln ooe momead range
to 00 ridlen »ner hour., Theos fecbs coniiarol oroao Ve 1S
in vhizh the pilat abruptly Asilotced ol roeie el Th
Aailercon control 1t various oosodn 3 "

of tne mansuvers 2Are shovn 1w o1.omae G, vhiosh lnwzcut
thet any eosafllation of the wiloroen or spriag fau wes

ravily demnsd and dlsumpesrsd comtletely withdn twe
evelss. The vilot reported o flutter in thoe STsE.l PENIS
un to LOD miles por hour.

The lateral sontrol charecteristics were measured in
abrupt sileron rolls with the ruddsr held flxed as
described in referernce 1. These rolls werc made at
incremsnts of 50 milcs por hour from anproximatsly 100
to 0O miles per hour. 7The results are given s tho
variation of helix angle »b/2V  and ch’rgu in silcron
stick force ot verious snozds with the chunge in total
ailsron engle In flgure 7 and with asticlk position In

. 8] . X ; 2
iurs C. Ho foree data ure rhown in these figurss for
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the apring-~tsh allorons aro
original allerons abt spesis
275 miles per hour. Tre loss |
sprinz-tab allierons 18 casuased D) : i
t*”v“l, which results fron the wse of large si;ox
aflcecotion to deflect the zoriang tzo. At sneeds greater
tuan 279 miles mer hour, the effect of the Tiwhfar stielk
Torcen of fhe anring-tab =llerous bezones edorinant
and, as a4 result, the sllsron elfectivencss cbtained
with a Z0-pound stick forae at 100 wiles per hnour is
arproximately 20 percent nizher with the s»oring-taub
ailerons then the alleron affactivensss obtained with
tha orisinal =zilerons.

rximately
ss nf tilﬂ

t o

The loss in offectivoness of the spring-tab sailercns
can e decreasaed ot low gpeeds without affceting the
desirably lignt stlecikr {forees st high speads 1f a stilfer
spring 1s used and 1f, &% the same tirme, the lensth of
tiie tab sctuating erm (fig. 2) 13 so incrensed that tre
ratio of stick force Lo tab dsflection 1s %ept the sawe
as In the zpring-teo ailsron tested, In this supyestad
arvangement, the cticlt deflection reauired for full tab
defleaction wvould be decreascd and th's decresse would
allow larger allercn Zefleectlon. Suech an arrangsvent,
howaver, might wolke ths tadb instsllation more susceptible
to flutter (reference 2}; that is, the tad would have a
greater meshanical sdvantase over The cothol svstem
than the spring-tab tested and, thorefors, inertia eftects
of the tab wvould be wmore 1lkely Lo cause ilutter. Tarther
iuer2ases in alleron elfectiveness at the lower speaeds
could be accorplished by ifncreaaing the down-silaron
daeflaection to th, same value as the precent up-aileron
defloetion. Ingreasss 1o the wo-sileron deflection
are not rzcomwended, howsver, siance figure 2 Inticatos
flow sevaraticon sbout Lhe nose balonce and any iroreoasze
in un~=rilaron deflection wight therefore result in
ailsrna buffet at full deflection. Althouagh the 1ucraas
In dosm-aileron deflection mipght result in couwewiinl hiher
stick Iorees throughnut the spzed range, sore radvetion
could be muade in the spring stiffness to roduce the ztick
forcas to the nresent values snd, at tlhs sams time, rotain
incrocased alleron effectivencss at low sneeds.

]

e

CONNLIETI0NR

Flight teszts to determine the lateral control char-
acteristics of an PET-7 eirnlane equizped with cpring=-tab
ui lerons indicated the following cenclusions:
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Pigure 1.- Three-view drawing of Fgf-3 alrplane.
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