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NATIONAL ADVISORY COMMITTIEE FOR AERONAUTICS.

TECENICAL NOTE NO. 314.

SPIRAL TENDENCY IN BLIND FLYING.

By Thomas Carroll and William H. McAvoy.

SummalTy

The flight path followed by an airplane which was being
flown by a blindfolded pilot was observed and recorded for a
number of pilots. When the pilot attempted to make a straight-
away flight there usually developed a tendency to deviate from

the straight path and to take up a spiral one.
Introduction

Tradition says that the normal tendency of man who is walk-
ing without a visual reference, as when 1lost in a forest or in
s dense fog, is to take a circular path. This traditional fen-
dency has been investigated experimentally and reported upon
exhaustively by Dr. Asa A. Schaeffer, of the Zoological Labora-
tory of the University of Kansas, in a paperl entitled "Spiral
Movement in Man," (Journal of Hcrphology and Physiology, Vol. 45,
No. 1, March, 1988). He finds that whether walking, swimming,
rowing a boat, or driving an automobile, the tendency of a blind-

folded person is always to follow a spiral path. Such a tendency

would naturally be of greater importance in flight .than perhaps

anywhere else, and it was the intention of these experiments,
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carried on by the National AdvisoIry Committee for Aeronautics
at Langley Field, Virginia, %o determine whether the same ten-

dency normally appeared in the piloting of alrcraft.
Methods and Apparatus

For the purpose of these experiments, a dual control VE-7
airplane was used. The subject pilot was placed in the front
seat, which was located spproximately at the center of gravity
of the airplane. In this position the subject pilot was less
influenced in piloting by the accelerations. 4 safety pilot,
who also served as observer, occupied the rear seat.

A face mask type of goggles, in which the glasseg WeILe I&-—
placed by light-tight pieces of cardboard and black paint, was
used as a very effective plindfold; they are shown in Figure 1.

The subject pilect was usually directed to take off and fly
to some safe altitude at which steady air conditions existed, in
the meantime getting accustomed to the flying qualities of the
airplane. At this point the observer took over the controls,
and the subject pilot assumed the "blind condition' by putting
on the goggles. The girplane was then brought into position
for straightaway flight by the observer and turned over to the

subject pilet, who then attempted to maintain straight flight.
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Results

It was found, without exception, that no subject pilot
maintained s straight flight path for any appreciable time, but
soon brought the airplane into a properly banked turn, which was
maintained for varying periods. This circling flight, after a
few turns, frequently assumed a shorter radius with a conse- :
quent greater bank, terminating in the nose dropping well down
into a diving spiral. At this point the safety pilot reassumed
the control snd placed the alrplane again in straight flight or
in a wide %urn to the left or right, and the subject pilot then
attempted to attaim and maintain straight flight, as previously
explained. There appeared little difference in the resulfs,
whether they started in straight flight or in a turn.

4 continuous record was kept during the intervals of flight
made by the subject pilot. By assuming a zero starting point
at the begiﬁning of each flight, it was possible to follow the
course of the airplane, including at the same Time information
in regard to the degree of bank, air speed, and any unusual
maneuver that the pilot made in his endeavors to maintaln a
straight flight path.

As will be seen by a study of the individual flight path
plots, it would be very difficult to combine this information
in chart form. While somewhat difficult to indicate the vari-

ous positions assumed, it is hoped that by a study of the indi-
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vidual plot, the tendencles of the subject pilot will be evident.

It is very that there ig little regularity in the flight
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paths followed, although in some cases the subject pilot evi-
denced a homotropic tendency, that is, to turn continuocusly in
the same direction during each trial.

In the total number of cases examined, it was found that
‘equally as many turned to the right as to the left, while a very
small proportion of the flights showed a heterotropic tendency,
that 1s, to turn in either direction, or to reverse directlons
in a single flight. Whether the suhject pilot was right or left-

handed made 1little difference in this respect.

Many pilots have felt that the flying sense was largely one
of muscular balance and that visual reference played a more or
less insignificant part. These experiments should serve to re-
move this idea and develop the appreciation of the fact that
muscular balance plays an extremely small part in flying, ex-
cepting in correlation with visual reference in the development
of a polished technique. Visual referenoe of some sort must be
provided, either by the horizon, by the reflection of the sun
or moon while in dense fog or clouds, or by proper instrumental
equipment.

It will be noted that these experiments in no way parallel

any normsl condition of flight, since, being blindfolded, the
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subject pilot had absolutely no opportunity for visual refer-
ence of any kind, a condition which seldom could occur in actual
practical flight.

The fact should not be neglected that the use of proper
navigational instruments pro%ides an artificial horizon, if not
in a single instrument, then in the correlation of several in-
struments, such as a turn and bank indicator and an air-speed
meter.

It can be recommended to all pilots that a careful self
training in the use of and reliance on navigational instruments
of this charscter will provide them not only with definite me-
chanical assigtance, but likewise will go far to remove the

psychological hagard of blind flying.

Langley Memorigl Aeronsutbical Laboratory,
National Advisory Committee for Aeronautics,
Langley Field, Va., July'FS, 1839.
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Flight No. 1, Stralghtaway, 90 M.P.H. Pilot fell off
repidly in this flight.

30%Bank

oo L

3

Y7140 K.B_H.

\\ /7 Yertical bank’

80 M.P.H. e nose down

(Inclined to \\\?’/
stall at 130 ¥.P.H.
IS beginning until 70 Bank
Straightaway well into bank.)
30 M.P.H.

Flight No. 3,Straigntaway, 90 UL.P.H. Banking steadlily %0
right, alternating nose down, nose up. Elgpsed
time,1 1/2"Approx.  _stalling, falls off

Srapidly in steep bank.

140 M.P3H, : :
Vertical 2(lOOM'P'H’

\\_;;i:><i_//~/22ijzgé ¥.P.H.
- Experience:

Flying timej 588 hrs. to date.
Began flying June 1936.
Age 36 yrs.

Straightaway
90 ¥.P.H.
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Flight No. 3, Right hand bank, S0 M.P.H., 30°, Air speeds
slightly higher than previous run. Elapsed time, 13",

125 ¥.P.H.

100 M.P.H._ 60° Bank \/Q
90 M..P-Hcm~ e
P el , 140 M.P.H.

d Spiral dive

W65 M.P.He /)

AL . <-4-120 M.P.
N

{ ﬁ( <110 K.P.H.
. \100 N;.P-Hc \
‘\GSObank \i/éidgj/////

o .
\_/ \105 7M0P-:"‘:0

Stalling

60° Bank

“Right hand bank
~ 90 M.P.H.30°

Flight No. 4 Left hand bank 90 M.P.H., Reversal of direction showing

tendency of pilot fto fall off into right hand turns.
This is consistent with previous flights.

m85 }.‘{nPcH-
115 ¥.P.He _ \

30%bank !
{110 ¥.P.Hs |
| X/

\ \ floo }({.P.H.

\.
70 W.B.ET \\__/\—/d,}zfx
) 65 L{uPoH-
80 M.P.H{ <
\\‘
Stalling
y

-

Left hand bank 3050~
90 ¥.P.H.
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Continued \
B
.
5lipping
:ght was scopsed a2t this peint. Filot was holding to left
oanas steady and conclstunt
\#//x <85 M.P.H.
Ns=—40CBank
’\ N =80 }.P.H.

75 W.P.He! D
35%%ens | ) 15%Benk

70 ¥.P.H. ; =90 M.P.H.

-85 ¥.P.H.
85 M P.Ho—="y ~=—90 M.P.H.
20%aric N\ /75 M.P.H. -

N 105 ¥.P.H.

Flight No.l Straightawey, Altitude gain 4300 to 5500 ft,
Time 6! 30",
Noté:
First part of flight was quite straight,
the pilot evidentally feeling out the slight

20 M.P.H.

banks, and turning from cne side to the others ‘

The latter part consisted ¢f fairly steady kg?__95 M.P.H.
banks, left hand. The banks towards the end of \\ e
flight increasing 105 M.P.H?

Experience :
Flying time; 240 hrs.
Began flying, Mar.l2 1928

Age 26 Yrs. Slignt bang———*é’w

Straightaway S0 M.P.H.—~

100 M.P.H:
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Flight No.2,Straightaway, Altitude loss,4800 to 400 F
Time of flight, 1! 15Y.

90 e P H.
3
0°Barls ——120 ¥.P.H.
Vcrulcal Bank
110 No.L OH. l i
85 ¥.P.H. { \\?7;”740 M.P.H.
Noten 100 }f'i oHu
Pilot went into éOOBark

right hand power spiral
soon after taking [ ,
controls. O¥—~straighteway, 85 M.P.H.

Flight No.3,Right Hand Benk, Altitude 4000 tp 6000 Ft.
Time of flight,K 5%30", 65 M.P.E

Continued at //Q\ ,

bottom of sheet. /
~_ 45%Bank / /
(/aa( &
95 M.P.H. Stopped flighj

Nose Aropping \ ot this point
70 M.P.H. 70 M.F.H. /

= _____——4—6%\ - -
70 M.P.H. - 80 M.P.H. /?7
_ -l
75 M.P.E.— 2 0. 4 \ =7
Nose 8 _b&r‘_&'./i/j
72 M.P.Hs up Wose up

85 M.P.E.
Z5°Bank

60 K PH.

80 M.P.E.
75 M.P.H.
70 H.P.He

i QOOI&.PrH.;

) /"‘7‘\\ \--. 50 Benk
V110 M. PLEe

Nose down

100 ¥.P.H.

- _—‘-‘-—_;-—'—’—a\ "

60 M.P.E N3 \
40°Bank e / ‘
80 M.P.E. - ) /t

20 ¥.P L/ N /

Hose up /

Right Hand Pank 85 M.P.H.
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Flight No.4, 30°® Left Band Dank,
Time of flignt, 5t O
rticrl Benk continues for apg Tox.
ORank  three turns, very high
sustained accelerrtion,

‘\\i%,,,,95 MEE. nose down.

, 4§Emﬁ .
100 1..72.7.
‘%wgb d

_~90 T.".?.
= 40%srnic

110 ¥.P.H. Ve
45

1['
=Lt
io

loo l‘-Pllt
60%Bonk

95 MaPeHe. 95 ¥.T T.}'

75 M.P.E.
350Bank

7 S /
e L/ /
80 M.P.ET / ,//2?// /
N w2 QX;T‘“' /77 // 15%7 0k
’ T \__,_/‘.

70 M\P.He_— S )7///
Nose up //////////2?\\\\\\__¢, ////

\‘.
90 }A.P'H" \_——/%
Totes 70 M.PJH

This flight had high accelerations in
the latter part,as noted.

The turns were more or less irregular,that is
consisting of & serics of up and down move-
ments, as if the pilot was working between & rnigh
and low speed range, in an attempt to fly levele !
In ths last part of flight, no esvidence was }
shown thet would indicate that pilot realized

he was flying left turns.

70 M.F.E.

' /

75 M.P.H.

20 ¥.p.g. #%

Left hand bank 30°
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Flight Wo.l,Straightaway, 85 M.P.H.
Note: Pilot banked to right immedintely, air speed fairly constant,
until bank reached approx.35° ,from that point, both air speed and
angle of bank increased repidly fGradually increcsing
120 ®.P Qr [bank
S0 M.P.H:\éﬁv///”":;77<t:if\\\
/ / ) \

100 M.P.H.
175 1.P.H.
<i— 60 Bwnk Nose down
Increa51ng speed,

{
85 M.P.H.. |
\. bank and decreasing
/ 110 M.2. h.’//;m\\\\__”// radius of fturne.
/

/

O Straightaway 7OOH. +Ho
85 M.P.H. 45 Ronk

Flight No. 2,Straightesay, 85 M.P.H.

No particular forr shown in
this flight. 55 V.P.E

Nose up _
55 M.P.E.

80 ¥.P.H.

Straightaway————-a'l
Experience: 85 M.P.H.
Flying time, 590 hrs.
Began flying Aug.22, 27.
Age 27 yrs.
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Flight No.3,Right Hend Bank, 85 M.P.H.
Note:
Steadily increased air speed, nose
drop%ing, angle of banir increase Pank Increasing
to approx. 80", speed. '

Flight No.4,Left Hand Bank 30°.
Note:

Steadily incrocascd bank to left, air speed increasing, nose dropping,
no definite ocitempt to mensuver out of turn. Approx. three full turns
befeore moximum speed was reached.

140 ¥.P.H.
Yertical Bonk.

)

g

AN
55 }.'EDPEH.
Stalling.

85 M.P.H. -
30%Bank Left Hand.
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Flight No.5 30° Right Hand Turn. 85 M.P.H.
Note: JAincreasing Bank
This plane is #trimmed slightly tail TN/ Fose Down
heavy at medium throttle, this probadly - /// u— .
accounts for the more or less consistent \\ \\
elimbing duvring tests. TLoevel flight ai Y K \
1400 R.P.}M. should give about 85-90 ¥.P.H, \ _/// /

All tests ended in practically same manner,
a tight power spiral. The subject Pilot said
that the plane was in a dive and he attempted

/

1
- /~<—-25°Bank

\/

correcting by pulling up nose, as the angle of //’\140 ¥.P.H.
bank was ususlly over 45°, this naturally Vertical Bank

made the condition worse. /////,ﬂ——«f” N o
60 M.P.H.

] 65 ¥.P.d.
| 20%Bank.

. Nose Up
p Stalling

Nose Down
o

\ 50 ¥.P.H.
\Yéz/ 20%Bank.

i
i )
T § Lég,,astalllng

‘At this point, pilot recovered
by apnlying correct aileron and
rudder. Jorrection male very
abrupts plane coming out in
level position, nose up.

N

-

85 M.D.H,
30°Right Hand Bank
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Flight Wo.l, Straightawvay, 90 M.F.H.
Elgpsed time,B’ZO“
Notes
Pilot was climbing throuchout flight, control was very steady, . .
slight tendency to fall off when stalling specds were reached. (60 ¥.P.H.)

7( Finish

15%Bank

\\\\<fi::jfi M.P.H.

60 M.P.H.
65 M.P.H. 65 MUaP.He
70 M.P:H.

Start
- -Straightaway
80 M.P.H.
Experience %
Flying Time,325 Hrs.
Began Flying March 1-28.
Age 27 Yrs.
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Flight No.2,Straightaway Level,S0 M.P.H.
Blapsed Time,4130% Notes

Slight "Hunting" after getting

into Right Hand Bank. No tendency -
///ZZ;:;Z§:::;>\\\ shown, to fall off, with nose down.
Noge Down

Steady climb.
65 ¥.P. 3.7/ ,85 ¥.P.H.
/VVO K. T.E, N
y.p.m., 05°Benk

-

""80 MDP‘.“Q
105 ¥.P.H 1003@111«:
35%Bank
Nose Dropping
Vi

68 M.P.H. i . .

72 }E.P I'l- O }‘E'P.H.
P h.
S 90 ¥.P.H.

80 ¥.T.H

\&75 EE.PDEE‘

|
&
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Flight No 2 Right Rank,90 M.P.H.
Elapsed Time, 530"
Note.

In tnis flight the pilot was climbing airplane continusly. Flane
rgther unstable in stalled wmositions.T he last turn develoned. into rather
bad power spiral, bub pilot recovercd from this nosition before high speed
condition was recached. Rscovery was normal for this position. It is
believed that pilot cither chenced upon correct recovery first off, or
attompted first onc side, and then the other for purpesc of feeling turn.

/Ls—VO ¥.P.E.

70 H.PLH, /

e
N
+150Bank

/

\/’“

/ 70 }‘IL «PuHe N
traightencd” / B0 M. P.i. N
out y \\

f ZRecovered
i \ at this
\ \ . point, nose
90 M.P.T. LD,Suﬁlllng ]
= i | 90 M.P.I.
\ 60%Bank Wose /| Right Zand Bank

/
own. L/
ééii%EE_EEiE}J&/ 20 M.F.H.
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Flight No.4,Leoft fand Banlz, 90 MoPolle
Blapscd leu,Approx 610oM

Wotes
This flizht was made at slizhtly hicher specd than the provious
onc. It was notcé that the stability »~nd confrol of nlanc 7as more
positive than other flignts. Pilot recwmarked that he could get feel
of plane much better at wvhesc speeds. No evidence of uncorteinty
was noticed on mart of pilot to fall off in uncontrolled banke.

90 ¥.P.I. \N/
P

S0 M.P.7I.

7 900 1. Poi |

25 Bwnk

/V/‘\

130 1.P.T, 100 .PuTe

/ 30 Bﬂﬁk
/‘ \74
r
/ /llo I .Pl--l..

90 l--Pa-.o

80 MePele— o

b
!
I

/

7

/ /

\\___/ s
90 M.Pu e o_/////////
Left Tand Bank — =
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Flight No.l Straightaway, 85 M.P.I.
Notes

Pilot did not have good horizontal control during this flight,
alternating between high speed nose down condition and nosc up position.
Towever he did not hold stall position long enough for air speed to drop
excessively.

5 M.,P.T.

’85 Llort-'.-
llo .‘lt.L eile - /"95 MOP.Z{.
N /% 1:;5 M3 <

™ \/ J
\ _135 M.P.H+>

S

N

>—~/

90 M.P.EC

85 M.P.I.
Straightavay—==¢

Flight No 2 Straightaway,85 M.P.l. 4400Ft.No loss .
Notes

This flight is similar to flight No 1, but does not have as severe
alterations of air speede.Conbrdl .in turns about the same.

140 M.P.T. o
Vertical Baunl 90 M.PJI
) S
100 ¥ Pole—

30°Bani

Experience:
Flying Time, 217 Iirs.
Begen Flying March 1,28 .
Aze, 23 Yrs.

75 M.P.il.
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)
Tlight No.3, Right Iand Turn, 30 .
Elapsed Time,1145% Altitude,4000 - 35007t,

0 M.P.H.
e N

i ™~
/ 145 M.P.Is \

100 }r{aén}i‘

80%ark ___ / S \Vertical \__ N
= /QOM.Pa:_it. “80%Bank N
NV
N / S
T ~100 ¥.B.H.

90 M.P.I:q
450Bank \

Right Hand Turn

Flizht ¥o.4, Left Hond Bank,30°,

£

Elapsed time,3'0"
Altitude,‘i@OO Fte- 3000 ¥t.

Vertl cal Bank

- 95 ﬁ.P‘cHt

— BN\
B P ey

\"90 M-P-EI-

f
50 ¥.P.I.
Nose Droppling

95 M. DM

e JA . ..D.”,.
110 M.P.H. 80" M.P.3

/

04 Left Hand Turn 30°
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Flight No.1, Straightaway,90 M.P.i.

Stopped flight at this point.
No indication of break.
Slight variation in air speed.

,Steady Bank. Alr speed
/WV%rrlnh between 100 &
10 M.P.I.

,Steady 30%Bank. |
jAlr speed 105 M.P.T.

Working into
gradual bank

90 M.P.I.
Btraightavay
Tlight No.2,Straightaway, 90 M.P.H.
. Experience
100 M.PH. Flying Time,38l Hrs.
End 135 M.P.H. Vertical  45°Bank Began Flying, Nov.14,27.
Bank. Nose Down Aze 30 Trs.

120 MoPA}Zc
758Bank

130 M.P.I.
Vertlcal Bank

20 Bank 80°Banic

90 M.P.I.
Straightavay
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Flight No.3, Right Iand Bank 20° s 90 M.PH.

r—o k]
45 Bank
N [Increasing Bank
/Tosc Down

\\ Lx
— A arn
/7’“\\’2‘-/:\\ ﬁx\/ii’i“m
\\ ‘/ \'\, \‘" :
A

20 ¥.P.I. b
Wose Up

Hose Droepping™, ~ A
{ K

I

~ 110 ¥.PeZe
Nose Down

90 .P.7.
Right Tand Bank 30°

100 H.Polle

Flight No.4, Loft Eand Bank. SO M.D.I.
35%Bank \

Nosec Down
80 I\'i-Pu:-N

70 ¥.Bule moaamr

Hose Up j /

90 M., AR Verticel Bank --—— 7
30%Bank / - . Hose Up

Left Tand 60 1.B.T. 140 ¥.E7
/ < Vertical Banl,

s d B0 M.P.71. Nose Dowin

O\é/
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_ 90 K.P.E.

65 M,P.He )

60 M.2.I.
Strai bhtpned Flight No.l Straightaway,
/ .. out Air Speed Low, Climbing.

70 K.PaT. \/ | Tote:
/ 15%Bank 100 M.P.T 7/ Pilot is exception—

- 120 M.P.E. > ally steble, and holds
‘ \\ // his bank very constant

o . in continued flight.
60 M.B.Il. \\,(

110 M.P.E.

€5 M. P.IL

\é,/'zé M. P. .
lfz/Straightaway Plight No. 2, Stralghtaway

85 I':’Pc::.
85 M.P.H.

/lOO MoPni.I»

Straightened )
out of bank g )
Started 1nto /%/ i
banik slowlg | i
/ / N\
\
qw,,ﬁfz/”’fﬁy X

75 M.Pn Lle

- ~P0M. P K \
| /k‘//\kJ& 80 M.P.H.
95 }VSQP.HO ’

Experience :
Flying Tiwe,K 212 Hrs .
Regan Flying kar. 12,28.
age 23 yrs. ’ Straightaray —>°
85 M.P.E.

50°Bank
65 M.PHe
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Flicht No.3s Right -land Bank 30°.
Elapsed Time)B'SO“

110 M.P.iL

R
77 / { } } \moh.f.“.

e —< oL
™S130 ¥M.P.T.

120 MePeTlew

il

100 M.P.T.
85 M.P..
Right Hend Bank 30°.

L 85 M.P. .
Flight No.4 , Left Hand Pank 30°, 85 M.PuIi. 40 05 anlc

75 HaPoil. 75 M L.;.
65 MBI ol 20%Bank / 110 ¥.P.I
Increasing
Balﬁ»{ 110 i -Pc--e lOO If P L'

110 M.DAAL

60 M’.Pi

86 M.P.HE.

Vs

100 M.P. H, //,

60°Barc— /" / 75 }fz.P.EE/
90 M.F.H. . 1./. 30%Bank
100 ¥%.P.H. 95 M.P.I.
4% "Bank 85 M.P.I.

Ieft Hand Bank 30 .
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Flight Ho:l,Straightaway,

Altitude Loss 4000 F{. to 3000 Ft.

Elapsed Time, ‘21450 Pilot reversed rudder &t this
point momeontarily in attempt
to regain position.

85 M.P.H.

- Increased specd, nose
7 105 M.P.E. / droppingy bank
, /// eOoBank increasing, from this
140 ¥.P.H. / . point.
Vertical Bank

loO M.P. h. \“ ‘ 30%Bank
|7 110 V.P.HS ; i
45 baﬁk

\ radual Bank
a0 M P.H. 115 ﬁ.P.“. 80 M.P. H.

30 Bgnk

Straightaway
20 M.P.H.

Flight No.2,Straightaway
Al%itude Loss,450 Fi.
Elspsed Time,2tOM

85 M.P.H.

15%Bank ,
120 M.P.He.

30%Bank
75%Bank

90 }Y/EQP.HI\/
1“30 MlPoHo .‘/

Vertical Bank

110 M.P.H.

135 M.P.H. I Begins banking to left
\ / immediately. Alr speed
Experience : N /// constant.
Flying Time, 921 Brg}\\\\\\‘tgﬁﬂz/ﬁgz
Began Fl<¢ﬂb March 1924 = ' |
Age 30 Yrs. 160 M.P.H. i
45%°Bank Straighteway

85 M.P.H.
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Tlight No.3,Right Hand Denl 30°
Altitude Loss 400 Ft.
Blapsed Time 1'15"

Starts i, right hand ban
30°

Lo

W

o

Flies straight —="  ~~

75 ¥.P.H w

65 M.P.H.

)
SRight Hand Ieﬁk
85 Iﬁ‘—

Flight No.4,Left Hand Dank 30°,
Altitude Loss 600 Fo.
Elapsed Time 1100%
Observers Notes
This pilot does not

Comes out of banit /;

gase T (21)

ﬁO ¥.P.H.

Qut of banlk
Stalling
St raightavay

Z 140 M.B. He
(/%{’*\\3KVort1cml Pank
90 W P.H.
4 ﬂ’ %a Bank

|/

Rldly,
Goes into left hend bank

specd increasing, nose
dropoing.

9001 .P.H. 80 M._ H

40%Bank \ %O

/1.55 ¥.P.H.

55° Bank
/2;5 MJP.nVQ; \\

Zoes into
L.HE. Bank

have tendency to come out of turn, / \ rapidly;
once being well into his bank, bub ¥ 75°Banlc \\ \ \ 4ir Speed
rapidly progresscs into severs { N\ . incroasing/
power spiral. (AlL four meneuvers A §§J \ nose
. ending in left hand snlrais.) - \ L dropoing .
7 Y%
Slight side siip \ /{
(Pilot endeavoring ©0 ~

rudder into turn, but 75 M.P.He

applied reverse rudder)

Rapidly increasing
in Yank

Flies Straight g
Lcft Hond Dank
85 HM.P-H.




N.A.C.Ae Tochnical Note, No.314 Casc J (28)

Flight No.lStraightawvay, 100 M.P.H.

. Flight No.2 Right Hand Dank / .
LBO MoP H-

M 0°Tank

Right Hand Bank
o 80 M.P.H.




W.A.C.A. Technical Note, No.314 Case J (23)

Flight Wo.3 Left Hand Bank

Flight No.4 Straightaway, 80 M.P.E.
/_\ \ _
/ /

Uﬁél-Left Hand Tank

85 M.P.E.

/.80 M.P.H. -

xperience *
& Tinme , @000 Hrs.
Flyllg 1917,

FTSe

3 (FJ

i

tr)
=

L[]
[ORRVE B
03 ‘é’

3

&

///%
apid increase of speed to 100 M.P.E. in bank, confusion,

(:g%z'///////é;/' eecd increased to 140 M.P.H. and over on back




¥.A.G.A, Technical Note, No.314 Case K (24)

Flight No.l Stmnighteway, 85 M.P.H. Level .
Elapsed Time,2100% .
Notes R

Change of flight path very gradusl. Approximately three turns
left harnd hank were made very consistant, with slight variation in
speed. Angle of bank increascd steadily with nose well on horizon,
dropping slightly on last turne '

!90 L{nPuH-
EGOO'_T_»‘W:‘?“,

i 70 M.P.H.
T “Jk\\\ /////Slight s1ip..Bank increasing
~

e 3\ T
El ) e i // 80 }ﬂ-Pu.—.A'

i
g / 0%Benk ,
\ / 80 ¥.P.H.
o /{l’\ //.' 70 MIP"H.
35 Bank ™ - Nose Up
Nose Down \&:ii:____ﬂ,,/ﬁ/
80 ¥.P.H.
\
15°p

Experience !
Flying Time, 901 Hrs.
Began Flyinz Active since Dec 25 1922,
Aze B7 Yro.

Straightaway )

85 K.P.E. Y

of
air




NeAsCohe Technical Note, No3ld Gase K (25)

Flight No.2 Straightawey, 85 M.P.H. Level .
Elapsed Time, 1100

Stalling~—~———"“'—‘?7Z//’////j;;%oso Eown’;>\

/

/

|
15%ank %&\'
/N

100 ¥.P.H. /
Yerticel Bank
Kose Down

$ Straightaway
85 hi-P.H-

. 0
Flight No.3 Right Hand Turn 30 Bank

Nose Up

Right Hand Turn 30%nanic,




N.A.C.A. Technical Note, Fo.314 Case X (26)

Flight Foe.4, Left Hand Rank, 85 H.P.H.

80%Bank
Nose Up

65 M.P. Hoe

\‘ Nose Up
Slowly— Nl
Increasi ;
/

Bank

i
15%Bank z{ \)\
Nose Down—«-*"‘ 110 M.PoHe

110 ¥.P.H.
‘\ Nose Down

Starting lefs ‘mnd bank,
nose dropping

Straightened out

VOOI\J’i.PnE.
45 Dank
Nosge Up

[0
Left Hand Dank
85 M.P«He




