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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

TECHN ICA L NOTE NO . 604 

FULL- SCALE WIND- TUNNEL AND FLIGHT TESTS OF A FAIRCHILD 22 

AIRPLANE EQ,UIPPED WITH EXTERNAL-AIRFOIL FLAPS 

By Warren D. Reed and William C. Clay 

SUMMARY 

Wind-tunnel and flight tests have been made of a 
Fairchild 22 airplane equipped with a wing having external
airfoil flaps that also perform the function of ailerons . 
Lift , drag, and pitching-moment coefficient s of the air
plane with several flap settings and the roll i ng- and 
yawing-moment coefficients wi th the flaps deflected as 
ailerons were measured in the full - scale tunnel with the 
horizontal tail surfaces and p r opelle r removed . The ef 
fect of the flaps on the low speed and on the take- off and 
landing characteristics , the effectiveness of flaps \vhen 
used as ailerons , and the forces required to operate them 
as ailerons we re dete r mined in flight . 

TflB wind-tunnel tests showed that the flaps increased 
the maximum lift coef f icient of the ai r plane from 1.51 
with the flap in the minimum drag position to 2 . 12 with 
the flap deflected 30 0

• In the flight tests the minimum 
speed decreased from 46 . 8 mil es pe r hour with the flaps up 
to 41.3 miles pe r hour with the flaps deflected . The ~e
quired take- off run to att ai n a height of 50 feet was re
duced from 820 to 750 feet and the landing run from a 
height of 50 feet was reduced from 930 to 480 feet . The 
flaps for this installation gave lateral control that was 
not entirely satisfactory . Their rolling action was goo d 
but the adverse yaw resulting from t he ir use was greater 
than is considered desirable , and the stick forces required 
to operate them increased too rapidly with speed • 

INTRODUCTION 

At the request of the Bureau of Aeronaut ics, Navy De
partment, the N. A. C.A . is conductin g a series of tests of 
different types of flapped wings on a Fai rchild 22 airplane . 
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The tests consist 6f the measurement in the full -scal e 
wind tunnel of the primary aerodynamic characteristics of 
the airplane with each type of flap and the dete r mination 
in flight of the take - off, landing, and other characteris
tics not readily obtained in the wind tunnel . Results 
from tests of a Fowler wing and a wing e~uipped wit h a Zap 
flap are given in references 1 and 2, respectiv-e ly . The 
present paper deals with results of the tests of external 
airfoil flaps that combined the functions of ailerons and 
flaps . 

AIRPLANE AND WING 

The Fairchil d 22 airplane used in the investigation 
is a small, externally braced, parasol monoplane . It is 
normally e~_u ipp ed wi th a r ec tangul ar wing wi th rounded 
tipa having a span of 32 feet 10 inches, a chord of 5 feet 
6 inches, and an N- 22 airfoil section. The area of the 
wing is 171 s~uare feet and its weight is approximately 
200 pounds. The lateral control is provided by means of 
conventional a il erons of l2- inch chord extending a cro ss 
practica lly the entire trailing edge of the wing . 

The s p ecial wing (designed for these -tests) i s 
e~ui pped with external - a ir foil flaps (figs . 1, 2 , 3 , and 
table I), has the same over - all p l an form and total area 
as the standard win'g, and weighs 65 pounds more . It was 
installed on the airplane with an angle of wing setting of 
3 . 2 0 so that with the flap in the "Up" position ( _ 3 . 2 0

) 

the fuselage would be at the same attitude at zero wing 
lift as when e~u ipped wi th the standard wi ng . The main 
wing has a chord of 83 . 3 p ercent of the over-all chord, is 
of N . A . C. A. 2 3015 section, and has an area of 146 s~uare 

feet . The exte r nal - airfoil flaps, which are mounted be
hind and below the trailing edge of the main wing, as 
shown in figure 2, comprise the remaining 1 6 . 7 pe rc ent of 
the over- all chord (20 percent of'the main wi ng chord) and 
extend over the complete span except for a 3- foot cut-out 
in the center ~ection . These flaps , which are of the Clark 

"Y airfoil section, have an ~rea of " 25 s~uare feet . 

Apart from a crank mechan ism that deflec t s both the 
flaps together to increase the lift , an additional linkage 
controlled by the stick urovides movement of the two sec
tions as ailerons . The position of t~e flap hinge axis 
(fig . 2) limits the total downward flap defle c t i on to 40° 
from the main wing chord. At this angle the gap between 

• 
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the flap anO. the \ving is closed ; thus, the maximum usaole 
deflection of the external airfoils as flaps is 40 0 less 
the downward deflection required for aileron contro l. 

In order to reduce the yawing moments and not to re
strict the aileron control for large angles of the flaps, 
the aileron linkage was first adjusted to give extreme 
d i fferential movement . With th i s arrangement, full move 
ment of the stick urovided an a il e rbn deflection of 7 0 

d own and 23 0 up fr~m neutral , uhich allowed a maximum flap 
deflection of 33 0 • Preliminar~ t es ts showed , howevor, 

(/ 

that at high f l ap ang les this dif fe r ent i al linkage result -
ed in an unstaole control force , which caused the stick to 
overoalance and to assume either an extreme right or l e f t 
position . An analysis of the proolem indicated that the 
overoalan c e re sulted f rom the une qual mechanical advantages 
associated with differential op e ration between the two ai 
lerons, in combi nat ion with the relatively high hing e mo 
ments at large flap ang l es r esulting f rom the tendency of 
th e surfac e s to float upward . As it was not desired to 
emp loy a spring device to regulat e the control reactions , 
staol e conditions were ootain ed by r eadjusting th e linkage 
to g iv e tho a il e rons practically no differential . (See 
fig . 4 . ) Th is linkage pe r mitted f ull movement (±20 0

) of 
the aileron control a t a f l ap angle of out 20 0 and was em
ployed for a ll the wind- tunnel t es ts of aileron control . 
For t~ e fl i gh t tests th e aileron movement was reduc ed to 
± lO o and the maximum f lap movement was increase d to 27.4,0 . 

Recent wi nd - tunne l tests ( r efe rence 3) in d icate that 
the stick forces c ould De improved i f a 23012 airfoil sec
tion we re used i n p lace of the Clark Y s e ction . With ei 
th er ai r fo il section , th ough, adverse yaw of an objection 
aole magn itude would p rooaol~ · De en countered at large flap 
angl e s . 

WIim. TUlifHEL 

Tests 

All ful l - scale wind- tunnel tests (see r efe rence 4 for 
a descriution of the tunnel) were made with t~e horizontal 
tail surfaces and propell e r removed . Tests were mad~ to 
det e rmin e the following : 

(1) The opt imum setting of the flap for minimum drag . 
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(2) Tho aerodynamic characterist i cs for fi v e flap 
angle.s , including those for minimum drag and maximum pos
sible deflection, over an angle - of - attack range from _ 12 0 

to 23° . 

(3) The effect of the slot between the external
air f oil f 1 a p s an d the i7 i n g • ( At two f 1 a p an g I est h ega p 
w~s covered with tap e .) 

(4) The effectiveness of the flaps as aile r ons at 
several angles of attack for each of th r ee f l ap defle c
t ion s . 

(5) The scale effect on the minimum drag coeff ic ient 
a f the c:l.irplan e \vi th the flap s set at the min i mum drag an
gle • . (The spee d range covered was from 30 to 120 miles 
per hour . ) 

The tests , except for s cale offect , were made at an 
air speed of a bout 58 mi l es per hour. 

Results and Discussion 

The re sults are presented in terms of absol u te coef 
ficients based on the o v er - all wing area and have been 
cor~ected for wind- t unnel effects . 

The optimum angle of the flaps for the minimum drag 
condition wa s found in previ ous wind-tunnel tests to be 
_ 3 . 2 0 ~ith tho wing cho r d . This angula r setting was 
checked in the full-scale wind tunnel and was not cr i t ical , 
as a change in the angle to - 8 . 2 0 increased the min i mum 
drag of the airplane only ~ . 5 percent . 

The characterist i cs of the external-airfoil flaps are 
shown in figure 5 . With increase in flap dire c tion the 
angle of zero lift occurs at a la~ ger negative angle , the 
slope of the lift curve remains essentially the same, and 
the angle for maximum lift is practically constant . Fig
ure 6 shows that the slot between the main wing and flap 
appreciably increases the slope of the lif t curve , the 
maximum lift coefficient, and the max i mum ratio of l i ft to 
drag . 

The maximum lift coefficient (fig . 7) i ncreases with 
flap deflection from 1 . 51 with th o flap up to 2 . 12 with a 
flap angle of 30 0 • The coefficient at larger flap angles 

'. 

I 
----------------~~) 
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i s l ess , owing to a g radual closing of the slot as is in 
dicated fr o m the curv e s of figures 6 and 7 . 

F i gure 8 shows the scal~ effect on the minimum drag 
coeffi cient . The coeffici ent de creases normally with in
creasing Reyn olds Number . 

A comparison of the rolling-moment coefficients (fig . 
9) shows v e ry little change in rolling moment with e ither 
flap angle or angle of attack . The adverse yawing moments 
b ecome gr eater as the angle of attack or f l ap an§le is in 
creased except at the h i gh angle of attack, 15 . 2 , where 
the flap angle has little effect on the yawing moments. 

'P erf orman c e , Compu ta t ion s 

The effect of the external-airfoil flaps on th e per 
formance of tho Fairchild 22 airplane was comput ed from 
the data obtai ned in the fu ll- scale tunn el in ord J ~ , ~ c re
duce the amount of fl igh t testing r equ i red . It ~~~~ : . l be 
app r ec i o..ted that comparisons made on th e basis of : ~,: , ,-' se 

comput at ions show th e manne r in which tho perfor w:J,'.GC is 
affected but do not represent the true p erform~~~9 of the 
airpla.ne because, in pa rt i cular, the t :a il su-~ , c ~,E' S \iere 
not in place when the tunnel tests were made ~n ~ the horse
power - available curve used was only approx i mate . 

Qli~iQg_~§~fQrm§QQ~ .- The results of the- computations 
fo r gl iding f li gh t are p r esented in f ~gure 10 . ' The prin
cipal items of interest regarding the perform~nce shown by 
the fi g u re are g i ven in the following table . The table 
also conta i ns data for the airplane fitted with an N. A.C . A. 
eYH wing, wh ich has been used as the basis for comparison 
\vith wings of the series p reviously tested . Under "Equal 
disposable load," allowance has been made for't1;le increased 
we i ght of tho wing with the external-airfoil flaps . 

EowQ~=QQ_~QrfQ~~§~Q~ .- Reaults of computations of the 
powe r - on pe r fo rmance are p res en t ed in figure 11 . The com
p lete p ower - r equir ed curves fo r diffe rent deflections of 
th e flap C'.r e based on wind- t unnel data obtained, at an ai r 
speed of 58 mil e s po r hour . Because of the scale effect 
on the aerodynam ic charact e ristic s , a Dortion of the power~ 
r equir ed curve for the flap - up (_3 . 2 0 )- condition at test 
speeds corresponding to max i mum fl i g ht speed is also given . 
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The pr incipal performance charact~rist i cs shown by 
the f i gur e an d c omparativ e data f or the airplane fitted 
with the N. A. e . A. eYR wing a re g iven in th e f ollowing 
tabl e . 

7 

---------------.--l---~~:~~::----~----~~:~:um----;~ gh -~;~~~ 
Wing Weight rate of c~imb angle of cli mb (corrected 

for scal e 
effe ~t) 

(lb .) (ft . p e r min . ) ( deg . ) (m.n . h . ) 

0 . 20 c" 
external - 1 , 600 
a i r foil 
flap 

N. A. e . A. 
eYR equal 1,600 
g ross 
we i gh t 

N. A. e.A . 
eYR e qual 
d isp osable 1 , 535 
load. 

535 5.5 109 . 6 

5 94 5 . 8 110 . 6 

624 6 . 4 110.7 

The p rec eding tabl es show the effect of the external
ai r f 0 i 1 f l ap on the p e rforman c e of the ai r p l a n e e."1.d m~w be 
briefly summariz ed as follows : The g l i d i ng pe r fo r man ce is 
i mp r o v ed b ~T use of the flaps ; the climb is decreased, p ri
marily because of the g r eate r wi ng we i ght ; the high speed 
is 1 mil e ie r hour l ess than with th e eYR wing. 

FLIGHT 

Tes ts 

The flight tests we re made to determine the effect of 
tho f laps on the low speed an d on the t ake- off and l anding 
characteristics . Flight measur ements were a l s o made , to 
de t e r min e the effectivenens of tho flaps when used as a i 
l e rons and the s tick f orc es r equired to op e r a t e them. The 
t est p roc edur e, ex c opt whore noted in th e tex t, was the 
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same ~s that used. in· previous tests of this series (r efe r
en c e sIan d 2) . 

For the flight tests a ±100 angular displacement of 
thQ external airfoils was found to be sufficient for lat 
er a l control , thus permitting a maximum flap defloction of 
27 . 4

0 
from the main wing chord . The defle ctio n of the 

f l~~H;, when used for lateral control, is plotted against 
s tick position in figure 12 . 

Results and Discussion' 

Maxi~~~~if.~QQ~ffiQi~~1B .- Inasmuch as the wind
tunnel t es t s we re ~ade of the airplane with the horizontal 
tail surfaces r omoved, measurements of the maximum lift 
coefficients were made in fli ght . The results of these 
mea suremen t s ar e g iv en in the following table . For com
parison the lift coef f icients obtained from th e tunnel . tests 
are also g iven . 

I I Flap 

( d e g . ) t
defloction 

------------__________ _ ___ 4 _____ _ 

Flight : 

P01v c r off 

P ower on 

Full - sea l e tunnel : 

No h orizontal tail 

I 

- 3 . 2 
27 . 4 

27 . 4 

- 3 . 2 
27 . 4 

Vmin 

(m . p . h . ) 

46 . 8 
4 1. 3 

4 1.3 
35 . 2 

Tail correction applie d l - 3 . 2 
2 7 . 4 i --

------------------------- - - - - - - - --------------

1. 60 
2 . 06 

2 . 06 
2 . 84 

1.51 
2 . 12 

1. 47 
2.02 

In accordanc e with t he urevious tes~s of this series, 
t~e lift coefficients obtained in flight are somewhat 
hi gher t ~ an those obtain e d in · the full~ scale wind tunnel . 
With the f lap up t he ma x imum lift coefficient obtained in 

• 
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flight exceeds that obtained in the tunnel by 8.8 percent. 
With the flap down the lift coefficient in flight· is 2 . 0 
pe rcent higher than in the t~~nel. An investigation being 
conducted at the present time indicates tbat the discrepancy 
is due partly to ~he fact that in flight the maximum li~t 
coefficients were obtained by slowly increasing the angle 
of attack; whereas in the tunnel, measurements were made 
with the wing stationary. 

~~k~~Qf~~h§!§~i~!iBii~B .- Figure 13 shows the effect 
of flap position on the g round run and on the distance re
quired to attain a height of 50 feet in a take - off. The 
values g iven for the take- off distances apply to still-air 
conditions , in wh ich the ai rplane l eaves the ground at 5 
miles pe r hour in excess of the full - throttle stalling 
speed fo r the gi v en flap setting and in which this speed 
is maintained con stan t throughout the cl i mb . 

The method used in previous take- off t es ts was revised 
to sone ex tent for the p r esen t tests in order to improve 
the prec isi on of the re~ults . One of the chief difficul 
ties previously experienced was that comparative take- off 
runs are diff icult to obtain because it is p ractically im
poss ible for the p ilot to make a take- off at exactly the 
specified speed in ea ch run and to hold that spe ed during 
the initial climb. Bo th of these it ems are important, the 
u ir speed at the inst a nt of take- off being particularly so 
because.it critically aff ec ts the ground run and also in
fluences the d i stan ce required to climb to an altitude of 
50 feet . The p rincipal change in pro cedure was that, in 
the p resent investi gation , the g round run corresponding to 
a ·g iven take-off speed was determined from data obtained in 
a series of tests separate from those in which the air runs 
were measured . A description of the procedure for the take
off 'tests follows . 

In the determination of the g round run the airplane 
W'as he ld by the brakes unt il steady full - throttle engine 
speed was obtained . The brakes were then released and the 
tail was raiserr as soon as poss ible . The fuselage was 
held horizontal until the airplc.ne had reach e d a speed 10 
to 1 5 mil e s per hour above the full - throttle stulling 
speed for the given f l up setting . The motion of the ai r 
plane dur in g the run was recor ded with a phototheodol ite 
and, f ro m the rocords, curves of speod ag~inst ground run 
wero determined . These results were corrected to zero wind. 
Check runs gave consistent results . The ground runs cor 
respond i ng to s~ee ds 5 mil e s per hour in excess of the 
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full - throttle stalli ng s~eed for any g iven flap setting 
were taken directly from these curves. 

The air runs were made in a Danner similar to that of 
previous inv e stigations . The separat ion of the a ir runs 
from the ground runs el i minated the need for consid e ring 
the ground surface from which the take- offs were made, a 
practica l advantage that was due to the fact that the con
crete r amp used for the ground runs is available only for 
limited periods of time . A large number of runs were made 
so that it was possible to select only those in which the 
take- off speed was that specifi ed and in wh ich the varia
tion of spe e d during the climb was small . 

The results of the measurements as given on figure 13 
show that the flaps were effective only in reducing the 
ground run . The minimum ground run ,vaS 285 feet (Of = 
27 . 4 0

) as ~ompared with 355 feet with the flap up. This 
decrease of 85 feet in the ground run r epresented a de
crease of 8 . 5 percent in th e total run required to attain 
a height of 50 feet. 

1:§:nd.i~{L_gh2,l:.Q.g1~l:.i.§1.ig.§.- Figure 14 shows the effect 
of the external ~ airfoil flaps on the distance requir ed to 
l and from ~ height of 50 feet in still air and also on 
the ground run required after landing when a normal amount 
of braking is applied . The flaps reduced the a ir run from 
600 to 250 f ee t, or approxima tely 60 percent . Even with 
the flaps up, however, the a ir run was about 20 percent 
less than with the standard wing . With the flap~ down , 
the air run was about the same as those obtained with this 
airp l ane equi pped with the previous ly tested flapped wings . 
The ground run was reduced from 335 feet to 280 feet , or 
15 percent , owin g p rimarily to the decrease in landing 
speed from 4 8 to 43 miles per hour. The flaps, therefore, 
are responsible for a decrease in th e total landing run 
from 927 to 4 80 fe e t, or 48 pe rc ent . 

1at~l:§1=gQ~1l:Ql_Qh§l:2,Q1~l:iEl.iQE '- The results of the 
tests to determine the lateral-control characteristics of 
the external-airfoil flaus when they were deflected as ai 
lerons are presented in- figures 15 and 16 . Maximum angu
lar velocity and accelerat ion a re plotted against aileron 
deflection for the two extreme flap pos itions (fig. 15), 
and show that the rolling action due to the external
airfoil flap increases uniformly wi th aileron displacement . 
I n figure 16 the maximum angular velocity and acceleration 
in roll obtained with abrupt full-right displacement of 
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tho control stick are plotted as functions of air speed. 
The maximum rate of roJ.l nnd th o max i mum acceleration in 
roll obtained ,vith the flap e ith e r up or down are consid
e r ab ly g re a ter than with the standard ai l erons for this 
airpl~no (r efe r enc e 5) . 

It will be observed from figu r e 16 that at any given 
speed the max imum rate of roll is less with the flap down 
than it is with the flap up , whereas the maximum angular 
acceleration is larg e r wi th th e flap down . A poss i ble ex
p l anation of thi~ ap p a r ent inconsistency i s the effect of 
th e adverse or negative yaw with the flap down. In figure 
17 , which sh ows rates of roll and yaw against time for the 
two extreme flap positions , the difference in the charac
t e r of the yawing act i on c a n be noted . (Magn i tudes are 
not s tr i ctly c omparable owing to th e diffe r en c e in speed . ) 
With the f l ap up the yawing velocity is sl i ghtly positive 
at f irst and does not become negative until after the at
t a i n men t of maximum roll i ng velocity . With the flap down, 
however, the yawing v e loci ty is negat i ve from the start and 
i s of an appreci able magnitude before the attainment of 
maximum rate of roll . It se ems possible that the rolling 
moment due to this n egat i ve yawing velocity may be of suf
ficient magnitude to account for the apparent disc r epancy 
betw oe n th e relative magn i tudes of angular velocities and 
accelerations fo r th e two flap p ositions . 

Anoth e r characteristic of the fun c tioning of the con
trols shown by f i gure 17 is that the roll i ng motion starts 
almost immediately af t er the controls ar e deflected or, in 
oth e r words, these ailerons have no appreciab l e lag . 

The yawing action as obse r ved by the p i lot waS adverse 
fo r all flap pos itions . With the flaps up , it was small 
and not obj e c tionable . As the flaps were deflected, ·how
ever , the adverse yaw increased and was considered to ~ 
of objectionabl e ma g n i tude wit h the flaps full down . The 
stick f orces require d to operate the external- airfoil f laps 
as aile rons wore c onsidor od b the p ilot3 to be too h i gh 
for an a i r p lano of this size . Tho forces for full aileron 
deflection were shown by measur emen t to be 12 and 20 pounds 
with the flaps up at 60 and 90 mil es per hour , respective
ly . With the flap d own a t speeds of 50 and 70 miles per 
hour , stick forces for full deflection were 11 and 15 
pounds . 

Thes e s ti c k fo rc os could have b een reduced by increas
ing the stick t rav e l but they would s till be undes i rable 
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in that they increase more rapidly with speed than do the 
stick for c es for normal ailerons . 

CONCLUSIONS 

1 . , The aerodynamic characteristics of the external 
airfoil ' flap differ from those of split or plain flaps 
principally in that the maximumolift is attained with 
less deflection of the flap ( 30 ) and , in general, the 
Lin ratio is g reater for a g iven lift increment . 

2 . The maximum value of the lift coefficient obtained 
from the ,vind- tunnel tests is 1.51 with the flap in the 
minimum- drag position and 2 .1 2 with the flap deflected 30 0

• 

3 . From flight tests it was found that the use of 
flaps decreased the minimum speed from 46 . 8 to 41 . 3 mi l es 
per hour, reduced the te,ke- off run required to attain a 
height of 50 feet fro!:! 820 t ·o 750 feet , and reduced the 
landing run from a height of 50 f e et from 930 to 480 feet . 

4 . For a g iv en aileron defle ct ion there is very lit
tle change in rolling moment with either f l ap angle or 
angle of attack , and the rollin g action found in fl i ght 
was satis f actory . 

8 . The use of external - airfoil flaps as ailerons is 
considered unsatisfactory hecause tho stick fo rc es required 
to op e rate them as ailerons increase too rapidly with speed 
and because the a dverse yaw with the flaps down is too 
large . 

Langley Memorial Aeronautical Laboratory, 
Nation~l Advisory Com~itt ee for Aeronaut ics, 

Langley Fi e ld , Va ., July 8 , 1937 . 
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TABLE I 

FAIRCH I LD 22 AIRPLANE WI TH ,EXTERNAL-AIRFO I L FLAP 

(Fl i ght Condition) 

Wing: 

Area (wing + flaps) ... ..• 
Sp all ( b) . • • . . • • • • • . . • 
Chord (cw) ••.•••.••.•• 
Aspect ratio .•. 
Airfoil section •. 
An g l e of wing setting 
Di:b. edral 

Flap : 

. . , . . . 
. . . . . . . . . . . . . . 

Ar ea.... • • • • • • • • • . . . • • • . 
Span (3- foo~ ~ut-out at ~enter) ; . 
Chorel (cf) .. ..... . 
Airf oil section . • . . . • . 
Flap deflection relativ e to w~ng 

cho rd . .. ..... . 

Ail e ron defle c tion f o r all flap 
positions •. 

Stabilizer: 

Ar ea . • . . . . . . . . . . . . . 
Sp an • • • . . . . 
De f lection (relativ e to thrust axis) 

Elevator: 

171 sq . ft. 
32 ft . 10 in . 
5 ft. 6 in. 
6 . 31 
N.A.C.A. 23015 
3 . 2 0 

o 

25 sq ~ ft . 
31 ft . 4 in. 
11 in. 
Clark Y 

o Up - 3 . 2 
o 

Down 27 . 4 

Up 10 0 
0 

Down 10 

27 sq . ft . 
10 ft . 
Un 4 . 1 0 

.. 0 
Down 2 . 5 

Area. . • . . . . . . . . 10 . 4 sq . ft . 
Deflection (relative to thrust axis) Un 28 0 

Distance from leading edge of wing 
to elevator hinge ••• 

Fin: 

D;wn 27 0 

15 ft . 9 in. 

Area . . . . . . . . . ... 4 .1 sq . ft . 
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Rudder: 

Ar ea 
Defle c tion 

Weight data : 

Weight 

TABLE I (Con t • ) 

c . g . p os i tion : back of l eading 
edge of wing 

below thrust axis 

6 . 0 sq . ft . 
Right 20

0 

Le f t 20
0 

1 , 525 to 1,575 lb . 

1 ft . 2i in. or 
22 pe rcent cw 

0 ft . 5 / 8 i n . 

Engine : 4 - cyl i nde r inverted ai r- cooled Cirrus . 

Rat ed ho r s epO\7er 95 at 2,100 r. p . m. 

, 
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Figure 15 (a).- Va riatiom of control cha r acteristics with aileron deflection of a Fairchild 22 
airplane with an ext ernal-airfoil flap. Fl ap up(-3.20 ); test air speed, 69 m.p.h. 
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