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ABSTRACT

Lateral-directional handling qualities for Class IV airplanes in Flight
Phase Category A were investigated in the USAF /CAL variable stability
NT-33A airplane. The primary purpose was to extend the data base for roll-
sideslip coupling requirements specified by MIL-F-8785B(ASG) for this Class
of airplanes. Other purposes included evaluation of the minimum Dutch rcll
frequency and damping requirements of MIL-F-8785B(ASG) for Class IV air-
planes in Flight Phase Category A and an investigation of the applicability of
MIL-F-83300 roll-sideslip requirements to airplanes in high speed flight
conditions. Maneuvering tasks representative of the fighter mission and a
precision bank angle tracking task were performed for evaluation. Eval-
uations were conducted at three Dutch roll frequencies, three roll-to-
sideslip ratios and at values of Dutch roll damping on either side of the MIL-
F-8785B(ASG) boundary. Satisfactory flying qualities were not obtained for
any of the low Dutch roll frequency (&g« 1.0 rad/sec) configurations inves-
tigated in this experiment. The Dutch roll damping requirements were found
to be adequate, especially when the additional increment of damping as a
function of Dutch roll frequency and roll-to-sideslip ratio is added. The roll-
sideslip coupling requirements in terms of sideslip excursions were found
to be conservative, especially at low to moderate values of roll-to-sideslip
ratio. For the configurations evaluated, roll rate oscillations were quite
small, even when sideslip excursions exceeded the specified limits, therefore
the validity of the roll rate oscillations criteria boundariec was not sufficiently
evaluated. The roll-sideslip coupling requirements of MIL-F.83300 were
found to be generally not applicable to Class IV airplanes in Flight Phase
Category A and high speed flight. Volume 1 of this report contains the body
of the text; Volume II contains the appendices.

iii

e




TABLE-OF CONTENTS

Appendix | : | "..lE‘a\g,ef;.
I LATERAL-DIRECTIONAL EQUATIONS-OF MOTION ., . 1°
I RANDOM NOISE TURBULENCE SIMULATION. , . . . 12
il DATARECORDING . . v « « o « o o« .' . . 16

v ‘\CONFIGURATION IDENTIFICATION' AND FLIGHT
DATA TABULATION, TRANSIENT RESPONSES,
PILOT COMMENTS . e ; . 4- “ . ' . . . . - . . 17

IV.1 Low Dutch Roll Frequency Configurations . . . 18
IV.2 Medium Dutch Roll Frequency Configurations . , 69

IV.3 High Dutch Roll Frequency Configuritions . . . 163

Preceding page blank

v




Ii-1

II-2

II-3

-

LIST OF ILLUSTRATIONS

Components -of Sideslip Response-to an-Aileron
Step Input for Configuration 9 With
Ngﬂ‘/bg.ﬂs = - 0. 07 . . * . [ . e . . .

Random Noise Filter Frequency Response . . .

Record of Filtered Random Noise Signal Before

Altenuation by Cockpit Gain Controls, . . . .

Sample of Control Surface Deflections for
Configuration 8 in Flight With Randcr; Noise On,

vi

13

14

15




Agpendix T

LATERAL-DIRECTIONAL EQUATIONS OF MOTION-

B4

The lateral- d1rect10na1 equaticns are written in Laplace notation
for a set of body axes -using the fbllowxng ba51c assurptlons.

- The airplanc is a rigid body.

o The nass of the wirplane does not change during thé périod of
dynamxc anz2lysis,

e The airplane is initially in unaccelerated 2 1ght and maintains
- constant -altitude,

e The earth is considered to be a flat, inertial, nonrotating,
space- ¥ixed body.

e The air mass is nonaccelerating.

o The x~§.p1ane is considered to be a plane o¥ symmetry,

o The perturbations from the equilibrium or steady state
condition are small enough that the products a.4 squares-of the
variations are small in comparison with the variations themselves
and can be neglected. Also, the perturbation angles are small
enough that the sines of these angles may be set eqval to the
angles and the cosines equal to one, Products of thase angles
are also negligibly small.

B A e

o T

o In the steady flight condition, the airplane is in wings level,
symmetric flight with no angular velocity.

SR e

o The elevators and ailerons are symmetrically located with
respect to the x-g,plane and the rudder is located parallel to
the t-4 plane.

e The control surfaces are movable rigid components attached to a
rigid body,

® The airflow around the airplane is quasisteady.

e The initial pitch angle is zero.
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The lateral-diyectional equations using primed derivatives are as
follows:

o) oy 055 B = %5 s Yoy
4

LB +L 7 +‘[L;, s-5%)@ = L5 _ 8 - L;.BP Sop (1-1)-

Nes@ + (Nf' —5)7‘+/V>o 5@ = -Ngns s ‘/V‘S.RP Sep

In matrix form:

Y5 V! _3_+(\;,+w,)s »r A r—-Y% K
8
LS B R Rl I P A I Dl e=s
A Mo Nes o Ns | ¢ "Nz N5,
The characteristic equation can then be written as:
|a] = s‘-[y’/em/;, +L;o] 53+[L_;, i L N +Y, (N + L )
(%N ‘(’%*“‘o)",é] s+ Vol -1y (1-3)
(V1)L Ng= Lo N ) # (Yo + 2, )L My =Ly M, ')-VL‘;] s
+d L (Lg Ny~ L, ;)
Using Cramer's rulg, the @ ,  and & transfer functions can be
written as follows:
For an aileron stick inpuu:
2L {L% st [ Vo Lo =L, (W +0)+ N5 1]
(1-4)

+Y5As (L’;‘N/Q°N;'L/;)*Z‘{SAS [ ),QNr'(Y,.-/)N'; ]
’ ’ ’
e | 0% - % ]}
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which .can. bé writtén as

F Acs, (s +2!¢0¢5W¢) R -
> T e T (128
Ly R E : N
TR |
where Ay < 1
w‘s 543
r ! . |
— = —{Ns_s +[Y; N;+L, Np N5 ( ,):l
CRTY
[ 4 . .
+[L‘74$ (N/’ )Y 'F)Hv; ( A/" (Yo+4) g (1-6)
AN A A PR A YA
s TP Tl Gs PV s BV
which can be written as:
! 2 2
LA : Ar’As ($+ Try )(s F2g 0),.) (1-7)
W gl (7 2ty s )
where
A = M
"oy S1s
For Ag = 0, the following equation applied:
As
” A7 e (s%+ 2%, wp 9+ w,?)
das (6’-}- 2,)(.5‘-}—-—-)(9 +25" Wy 9 w ) (1-8)
where
4rJA5 = Ydlﬂs A//e +AJ,45 /VP
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+[L,545( -N, {Y+ )+(Yf:j)N;,)+N;~‘5 ((Y AL

- VAT
(Y -1)é] ) Loy N ~L, /vf,)] s
(1-9)
+(Ng Ll 3Lt N2
( % 4 TV A T,
which can be written as:
1
—) (2 2
g A’gsns (54-,5;‘,)(5 +2?’:’wﬂ5‘(‘)ﬂ )
= (I-10)
iy { { 2 2
AS (s +-,Z_-s—)(s+-z—_,;—)(s +ZZdast+a)d)
where
A =Y
Ly
Flgs s
For Ylfﬂs = 0, the following equation applied
;2028 W, 8+ w?
B Bsas ( 55 5" ) (1-11)
bos  (5+72,)(s+ Vo (8% 28, Wy s+, )
where: ()/ ()/
A = 2 + of -7
= “d,s o) * )
If it is further assumed that the spiral root is at the origin and
that 7, o (4/ L & —A /-‘g,-)zo , the sideslip per aileron input
Gys

transfer function can be written as:

ya -Néus Lo 40+ 75 (0 2)

y — = (I-12)
AS (d’ * (d’ +z§; )
when /V‘;-As =4
V- ——" s M ) (I-13)
% (J+— (.5' +2 ‘9”‘“’)
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The ratio of ¢/8 can be obtained by dividing the Equatlon 1-4 by
Equation I-9, For LJ”’ Yd" = 0 and NJ >0,

Li+ (Y- 1ig =40V
L. (%~ Via=47)s L (1-14)
A /Y )5l o) 405 )| 9 wil (E)
For Y, = ’;o” 0 and for equations referenced to body axes with «, =0
¢ _ L;G—(L}*erg) (1-15)
— = - —Z .
A K} -LP\S'-A,_ ’5’
From equation I-4
’ A4 w(az»* 2%, w8+ w‘)
i = # = J,qs # # d (1_16)
J d / 2 V\/,2 z
A AS (J-l- Z)(«S”LTR)(J -/-2,&%(97*%)
where: A = Ll
/d:qs %s
For the spiral root at the origin, the above equation becomes:
/o2 25,
A (J"‘zé’ww 7)) [ig. % 02wyt
P s T (L""S'R ﬂ) 2, f (1-17)
dos ! e s+1)Wf =, 28 -
(9L )@’ * 24wyt ol) oot /1 \ g7 2atet

Thus the steady-state roll rate per aileron stick input becomes:
p@_p / a) 2 .

-2 e (_1 -
T R [ Iss ] W, (1-18)

The following relationships can be written from the ¢(5)/5As(‘) transfer '

function:
z Y, t e ’ ’
“y = 2;"—”5‘ (ong-titg) [ g ai-(r-1) 4y ]
ASs /Vé' [ ) P /o ]
+ Z—&-;, (Ya-1) Lg =4y Vg (1-19)
AS
[ / / Nefas \,’
z%w¢~(z;®>4ﬂ ~Hp-bg # ﬁ)L” (1-20)
AS AS




VI e e

oA,

In this experiment, for a given configuration; i.e., a set

of stability derivatives, the -control derivatives Ngﬁs and LS—AS were

varied to change the ‘numerator zeros in the d/d; $ transfer function thus:

/ /
2 _ Ng _ NS i
w}; =C *C, Z,——ﬂ— and 2}; wy = 6’3; +C,'y, A_"-& (I-21)
d dos
As

where the constants are determined by the stability derivatives with the major

contributions shown below for Y. = );.2'-0 :

Gas
6> K g s 4= 44
(1-22)
4 /
Gz %I G =4y
from Equation I-3 for %), » o, x 0
= oY c w2
|a] = & [’,’e* N+ L ]s Eé My =L /,«/ +4p}
a2 _y ‘7 N g -
AL *[fe(‘””ﬁ“f”r)‘(‘ﬂ%‘ée”p/‘ Z4)s 12%)

. 5(4/;4/;-44;;)

Carrying out the multiplication in the denominator of Equation I-5.
/ 7 J / 7
‘Al S [?J Zr Z{;ag $ *+ Z T +2_§ (2, }

(1-24)
el Py (zv::*‘é;)]“(é é)%
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Since L and 5& are generally much smaller in magnitude than L.
% %

and «), , the following assumptions can be made:

.

2 7 7 1
W, >> 4 2+ 25w (—-——+—)
Y L i 4d\L 4

and

Thus

(1-25)

Equating the coefficients of the terms of Equations I-23 and I-25

4 7/ / / - 7
W, = 4 /‘4"47'/‘7’0*,’2(4;*470 * Ny (I-26)

v v (1-27)

? 7 ’ 7 7 I'2 / ’
S Yo (4, ’V;o'l;/o ’Vr)";o’f/ *‘96(”7"-%)
Y Y A LA S i -
25:{% 33 Ny, z# %% (I-29)
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Substituting Equations I-27 and I-28 into I-29, carrying the .

appropriate crossmultiplication and neglecting multiples of small derivatives,

Equation I-29 reduces to:

; ‘ ' bl r’ (
2y =Y Ny L (- =

Subtracting Equation I-30 from I-20

L ‘ Y N ,
ng 1’4 LSﬂ LSAS

In view of the pilot comments for the low- Dutch- roll frequency
configurations concerning the large magnitude sideslips excited with an
aileron input, it was of interest to briefly investigate the contribution
of the spiral and roll modes to the total sideslip response.

For a case with complex zeros in the numerator of the l:T(Z;- transfer
function and with sts # 0, Equation I-10, repeated below, describes the

sideslip response to an aileron step input.

A(s) Aﬂsns (5+L)(52+2g 7 5"“}52)
= -10
s @) (5+ %) (s-:- —) (s +25 0y s + Y °) (=0

In the time domain, this expression may be written, from Reference 3,

for an aileron step input as:
A& |

Sys ’ STEP

- ~¥oyt
=G+ e é-*@ % a cas(a)d‘ 1-%% t"'%)

The modal response coefficients, Gs » Cp and Cy » and the constant term G,

may be evaluated using partial fraction expansion techniques. For config-

8
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uration 9 withl!éxlﬁéﬁs -0.07 the fbllowing—values,we:e obtained for the

coefficients shown.

G = 12.84 = Steady State Component
C; = -12.63 = Spiral Mode LocSficient
Ce = 0.0546 = Roll Mode Joefficimat

Gd , the Dutch roll mode coefficient, was not evalupted since the total
sideslip response was already known frém computer generated time histories
and therefore the Dutch roll contribution to the tise history could easily be
obtained by addition: Figure I-1, sh&@s the total sideslip response and the
componients of the response resulting from the residues in the spiral, roll
and Dutch roll modes as well as the steady state valu> -:f sideslip for an

aileron step input.

From Figure I-1 it appears that the character of the total sideslip
response in the first three seconds of the transient respon.2 is heavily
affected by both the Dutch roll mode and the spiral mode. The rowth of
sideslip in the spiral mode is shown on Figure I-1 as 026525{_62!30 » plotted

to the same scale as the total B response, and the roll and Dutch roll components
of the,@ response for comparison., From this it is evident that the pilut must

cope with large residues of sideslip in the spiral mode and that the sidesiip

in the spiral mode will continue long after the Dutch roll component has sub..ided.
The phasing of rudder inputs for turn coordination, however, is still determine«
by the phase of the Dutch roll component but additional magnitude is required

to also vemove the spiral mode sideslip. Hence, the paremeter, ?% , still
maintains importance in the coordination problem, especially for lightly damped

Dutch roll characteristics. The spiral mode, however, helps account for the
9
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many pilot comments concerning the -insidious buildup of sideslip durirg the

gvaluation .of the low Dutch roll frequency configurations of this investigatior.
i sifects of the roll .mode appear minimal for the short roll mode time

coenstant evaluated in- this investigation.

11
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APPENDIX 1T
RANDOM-NOISE TURBULENCE SIMULATION

The mechanization of the random noise disturbance input system is
described in Section II, Each of the random noise signals were passed
through a second-oréer filter, The filtexrs had the frequency response shown
in Figure 1I-1. The amglitudes of the uncorrelated disturbance signals
going to the ailerons, elevator and rudder were varied independently by
gain controls in the NT-33A safety cockpit, Figure II-2 is a time history of
the three uncorrelated signals before being independently attenuated by the
cockpit gain controls. Figure II-3 is a time history of the in-flight control
surface deflections with the random noise system turned on during a sim-
ulation of Configuration 8 of the investigation reported herein, The time
histories of Figure II-3 are not purely random noise inputs since the variable
stability system signais were also going to each of the control system actu-
ators. Howerver, during the recording of Figure 1I-3, the airplane was
trimmed for straight and level flight.
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H

EOTINY
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7-33 RANDOM NOISE

FILTER, LOW PASS

ORDER - 12 d8/
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¥ =07
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-20

<24

20

10 20
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Figure II-1RANDOM NOISE FILTER FREQIJENCY RESPONSE
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APPENDIX III
DATA RECORDING

A digital recording system and oscillograph recording equipment
mounted in the variable stability airplane were used for the acquisition of
quantitative data. The following listed variables were recorded on both
systems,

Axy éﬁs éc (airspeed)

ﬂ Y SRP 773,

v Ses 7y

/] Sy bank angle tracking
task error

r 3,

3 5

7 Fas

¢ Fer

6 Fes

In addition to the variables listed above, ¢ and ¢, were recorded on the
oscillograph only, Other variables or quantities peculiar to the variable
stability system were also recorded on the oscillograph,

Pilot comments and ratings were recorded in flight by use of tape
recording equipment installed in the variable stability airplane, The system
operator/safety pilot recorded the evaluation pilot's selected value of aileron
and rudder control sensitivities, The assigned pilot rating and turbulence
rating given by the evaluation pilot were hand recorded for backup of the tape
recording equipment.

Pilot ratings and comments are included in Appendix IV,

16
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CONFIGURATION IDENTIFICATION AND FLIGHT DATA TABULATION N

: TRANSIENT RESPONSES .~ & .° " "

“This-appendix is arrangadin.thrée 8éctions in-accordance with. the .
three values of Diitch roll frequétlsy investigated in‘this experiment. The first
section, IV.1, contains data pertinént to the low Dutch-#oll frequency o=
figurations.and:the second and: third sections, 1V,2/and IV.'S, Contain:thé med-
ium:andhigh Diitch roll f¥ equency. configirations, respective ly; ‘The roll-.
sideslip.coupling-data shown was measured:from actual-flight'data utiless
otherwise indicated; . Compiitet generated transient responses are presented. :
Séléétqd;'fl"ig’htiredordjed’<tx‘a.hféieht response siare.also: presented, - "The;edited’ ‘
pilot comments.ate presented in their entirety for each. configuration imme=- {
diately following the transient responses fof that configuration,. ‘

‘To simplify-the presentation. of tabular data in this-appendix,. units. of
the various parameters will not be-presented on each.table; A listing of the

parameters and their units of measurement is shown here for the convenience :
of the reader, . S ’

N,'s,,, / L54s  ~nondiménsional [¢/’5/ d ~nondimensional j

PR  ~ pilot rating 4@‘5)0, ~ degrees "

TR ~ turbulence rating N'; ~ seconds™®

1 '

o ) [4 . -
@p ~ radians per second N, ~ seconds

114 ~ degrees N;, ~ seconds”!

-1
~ gseconds

1

Pose /70” ~ nondimensional
BBur/€  ~ degrees radians”

/Aﬂ/¢,lx [¢[3IJ ~ nondimensional

¢ 2 .
L’ds ~ degrees/second”-inch

~ radians -1
2

<
€< 8 <
R

seconds

=~
4

k -1
~ Seconds

O~

*\

N:;&D ~ degrees/secondz'-inch

-1
seconds

o
2

w, ~ radians per second

1

7. ~ seconds seconds”

. -1
~ Seconds ~ radians

X =<
]
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APPENDIX 1V.1

LOW DUTCH ROLL FREQUENCY CONFIGURATIONS.-

CONFIGURATION IDENTIFICATION AND FLIGHT DATA TABULATION

TRANSIENT RESPONSES

PILOT COMMENTS .
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3 vved o bewery slow respondiog.  Lomgiondizal tries was crzy.
SELELTION OF AILERON AXD ETDDER CONTROL SENSIFIVEIESS
Ly,, =355 Seglsedia. My, *=28:0deglsec =
lm&km&z&wmi@hmmgmm&&éda—,@mwm
wery Tapeday T2p3d m2oecwers ressited i wery Large sidesEp 20gtes. 1 feXt Exe | cocld e2sily Iose conrred Srec

y 222
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:zeéeéaneaa‘tdn:dée.—mm.ﬁ&ek.—;es&s!ipzq!e&z:xmgmwxmndoggcighwgg’réée:fo’.-.-;g
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siivities. The Lvces 222X camve op Witk realiy werenfz Beary, Bol they were mot 25 Ez2e 25 § workd Eave Exed thea,
I coclti =zt getan wTpi2ce thel wes mazecreratle, § Son't thizi ge2r x2o sefection Broe won * veally Ezve Eelped me
=ord 20 2oy drociins except ot to go oo kigh. SO the &sple £=2s § exded cp with were rez2sccable; - they were
s=2l2, the conzrol iy roeoy wes gocd. )

AIRPLANE BESPONSE 7O PILOT INPUTS

The respocse o 2ileroa caly koot was vesy poor. I got 2 Barge 2ot of sidesin 223 prexy close o
roll reverszl on the roll rate I 1 jus? pe2 in 2 step ixpot 203 Bold 22, 1 E2d 2 Iot of sidesiis, 23 Ime2n 2 kt'in tte
adrerse direction. When I gried o connieate 228 toee ¢ 2 pooely oo gk coendizziion Fooatd &5 82 Ba wseally
‘E e=ded op overcoctrollizy the sideslis. The 2isplaze E€2n" seex 2o Be oscillazozy 223 toe Ditch zoll ckaraclerislics
scemed o be well dazped, [ oever Tealiy foond mysel in a2 large oscillzticn. Al2zetwesisg coordization regoire: s
were very striogest 208 yoo re2lly couiisfz mamecyer the 2irplene very Tazpidly Beczzse I persccally coxld mot keep oo
with e sideskD dstaxiences 221 I was observizg. Wken I tricd to m2senrar the 2irplane withooe comeextrating
parely ca the sidesl I was Eavrizg 2 prodblem with conrollasilisy.

H BANK ANGLE CONTROLLIASILITY

cotiadilyti s o iU ahdiig 741 | UUAE Bitiu il (SRR GRS M A TR D Al SO O R T L AL ki

,A

Abilizy to ackieve 2 back 2ozle was good oty if you got it very slosly. Yo cas't ily e 23rplaze
5 2ggTessively.

By

S

HEADING CONTHROLLABILITY-

Ackicrizg 2 heading is difficelz becacuse of 1Se slow Jizectiozal response acd a Iarge 2mon=t of sideslip
=22 resclts from aa aileroz or rudder izprt. i

BANK ANGLE COMMAND TRACKING TASK

W T
e e

Performasnce was reasozablz bt only because I cozld only go at it very, vesy slowly. In other wozds, 1
coa1da’t do the bazk angle tracking task very aggressively. 1k2d 1o take it very easy. Acsd going very easily the tack
angle w2s not oscillztosy at 211 so I conld siop the ceedle uhere I wanted to but 1 gezerated sideslip which really dida"t
sbow ©p very much in the roll rate so that bank angle tracking task performasce probably wasa't too bad. Tke prob-
lems ancountered with sideslip 3ad the fact that 1 had to devole 2 fair amoznt of my attextion to sideslip coatroi
1 detracted from my ability to follow the nesdle in bazk angle very well. -

RESPONSE TO DISTURBANCE INPUTS

Tke response 1o disturbance inputs, surpricingly enough, was not very significant. The sideslip and
the roll rate generating by the disturbance inputs were slow and didn't even begin to compare with, in siceslip at least,
those generated with the aileron inputs.

R

LONGITUDINAL CHARACTERISTICS
Longitudinai handling qualities did not degrade lateral-directional. They were good.
SUITABILITY OF THE AIRPLANE CHAPACTERISTICS FOR THE FIGHTER MISSION

These characteristics are not suitable in my estimation for the fighter mission. Particularly n the air-
to-air- role you've got such large sideslip generated that it's doubtful to me that you coald fly the airplane atall in

an air-to-air fight. Air-to-ground similar comments. The sideslip generation is just so great that I doubt if you
would hit anything.

GOOD FEATURES

The only good features I can think of is the Dutch roll characteristics. It was well damped so that you
don't have a big oscillation along with all this other problems that you've got.
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Tod're got ©o spead ook, moock time a2cking the sidesii, 1o Feep B2 mnder coatzol. Rerily ot
Possie to Iose coazrol cf i Ext to keep the sidesEp nxder contmoh,

PREMARY REZZSON FOR TEE PILOT RATENG

There £s ro docit 0 ooy miad 22 yoo cammot pesfon the fiver missiar, or 22 lezs? Eave 2n 2deqcnte
pezfommmasce. The deficiencies cerm2izly megrize improreexs. The deficiencies 2re cermaizly mz2jor. Efs —ore 2
o352 comsidesatie pifor conmpenseticn resrired £ contzol Bere Beczore gou really Ezve to sty 21 i3 224 yowm Ezve to
2k=es? 2laados yooo 235X £0 jump B theve o 5732 the s3lesEp.  Fosicolence, mot oooxh of a prollems, xealfy mot
ton sEipTifica= eren thoogh 3 Enle —more e£%0:2 s regsized.

CONEEGTRATEON 2 ﬂgﬂﬁ‘:ﬁs =-.02 PILOT BATENG 4.5 TURSBULENCE RATENG D
EITEAL BMPRESSION AXD GENE2AL COMMENTS

TBe 23zplace sce—s o Be 2 J2tile Less Srecriomally s34 Coa pesaps 1 wocld ke £ =22 § €22 mmove
e pose grite ersily 224 B Son't t2ink iv's Sost t221 K Byve zelected Bigke redder forces. As a2 matter of f2ct, 1 d3&s"
really play arocod with the rodder forces very mmxch becazte 1 Exed tore ones t221 we sfarted oo with,
ABILITY FO TR

Uy abily to iz, hatem2l-directiozal triz, it's good, be2 it’s oot ocistanding. Bez, IR2ve oo trocdle
sriming oD tie wings O keepizg toe 2isplace trizmmed directiom2lly. More trocdle with the loogitadEzal trimt2anl
&4 with the lateral erim, Bt 272in, t221"s oot Bed 224 It's mot someriing t2t’s detractizg froos =y erakatioa Bere.

SELECTION OF AILLEZO0N AXD RUDDZR CONTROL SEXSITIVITIES
” - - - -
[,‘—’5 = 305 deglsect-in. N}p = 29.5 &eglse? -iz -

I Eave =ice 1325t 2ilerons. There’s oo capromise t=at I'we =2de Bere, in ctber words I E2vec's selected
Liziier or Beavies ailercos thaa wiat I 2isk 22t I'd ke to k2ve purely 25 2 persomal preieresce becanse of so=e of
the 2irplace dymzmics. i citer words ailerom selection is 25ais based parely oo w2at I wocld Lke 223 oot, ¥ believe
oa soe peceliar Eyzamic czaracteristics of the 2irplaze. I asyiiing, 1 kave selecied themm too Hight 224 1 find t2t 1
2e=d 20 cocple, 1 thizk, with the Dxtch roll 2 Jttle B2t and get 23 2dditio=al oscillztion stoerimposed on wat looks like
2 zormal Dzich roll because every Kitle mmoremsext of ey E2ad sho='s ©p as an aileroa izpet and it's distractisg at
first, althoegh 1% getting better at it now. I dox't seem to be doizg it guite so bad 25 1 was before. Bt if azyikizg
oo the aileron gearing selectios, it’s a little Bigh. Now the xudder pedals are light, bo2 1 find t2at 1 oeed that because
1 fiod myself working the redder 2 fair amocst while I°m masesvering the 2irplase becacse sideslip for some reason
w2s very easy to excite and 1'd find t=at 1°d kave to work my feet a fair amnozst to work the sideslip back to tke cexter.

AIRPLANE RESPONSE TO PILOT INPUTS

Whea I put in 20 aileros-oaly isprt without the rodder, the sideslip stays pretty close to zeso for tke
initial roll input and thea takes off in the adverse directica. It Iooke like to me, if I bave to put that ia terms for yor,
if the yaw due to aileron is either zero or a little bit proverse folloxed by adverse yaw dee to roll. So that, initially,
i find that there’s no reguirement for coordination, kowever as the airplane rolls ©p then there seems to be a little
bit of an increase in requirement 1o coordinat= tke sideslip. 1 £ind it very easy to overcontrol the sides:ip arnd force
it in the opposite direction. Looking at the 2irplane in the steady tarn, it looks like 2 little rudder is required to keep
the sideslip near zero, but not very much atall, as a matter of fact, not enough to get concerned about. So the
coordination problem isn’t 2s easy as I would like 1o see and the requirement for baving 2o feed in rudder which looks
a little bit like a fuzction of roll rate, I{ind, not the greatest.

BANK ANGLE CONTROL LABILITY

As far as my ability to roll the airplane and stop at a bank angle, I played it up quite 2 bit and "m really
very good at it as a matter of fact. 1 can stop right where I want to in roll and not really excite 2n awful lot of Dutch
roll, although if I don't keep up with it with my feet, then I tend to get the sideslip excitations in the Dutch roll, but
as far as the roll and being able to stop the airplane at a given bank angle, it's really very good. As a matter of
fact the roll rate itself is very smooth and I see very little Dutch roll superimposed in the roll characteristics.

HEADING CONTROLLABILITY

So the bank anglz is no problem, but to coordinate it is a bit of a problem and consequently rolling out
and siopping the thing right cp ine heading, 1tend to get a nose wander around the particular heading that I'm after.
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Es giriog mor proflems 22 e et BB ooy 70 My tRe 2Esplieve withort coorditating 2,200 the $idesiin xeatly qers :
oct cf Eaxd. Mot 522 it's zagesios o amytiing, IS jost iRl s Back 223 footh — the fowe B muouing Eack 222 forth
scificiexcly excugh ket § deat Belivve § €ould B2t e targel very well with his. E ¥ coorditate exen for the razid
m2zecrers 23d cococestzale oo i 2 Exle B2, € seem to be 280 1 keep the sifesED quize g2y,

RESPONSE TO DESEURABANCE EXFUTS

The 23zpleoe £ coxsiderably more ESEcci to Ny £ txsiolenoe o £ the raxdors Estrriaace t22a it w28
wiZouz 228 %is §5 particciesly mocizeztie: in the Srecticral respoase. E f2ad el oole 2 BEz of £3desks uas excited.
Eezing the toxBulence, 202 2 regiiremsess Spr getting ixro e locp with the rudider o ke Be s35eskD e

LONGITTDENAL C2ARACTERISTICS -

-
B mutieed 2ootfrr thing on tracking, =2¥s the £r.” tiace § 0232k Ive seen 20 28rpiene wkere I E2ve a

Soagizadtzal-f2terall Sreguenty mismarch where the fooginedizel is pretoy f252 2241 i 2nytiag, E texd 2o Bedlle 200t

the targes, wiile cu B R2teral, e 2isplaoe texds 1o kiad of move slonly, kivd of jost sIde from oo S0t £0 e oier,

2=d it"s very izterestizg to waick.  Agris, t222has='t Bren 2 prodlems foT el )

STITABILITY OF THE AIRPLANE C:ARZCTERISTICS FOR THE FICETER MESSICN

§ will s23 22 it"s cestaizly nes s2tisfaciory the w2y 2 &5 mow 22d prizearily Beczose of toe large sideslin
Tespoose.

GOND FEATURES

I Zizk the Back 2o2le or roll cocirol is really c=ite good. My ability €5 roll to 222 establish 204 bold
a gives Baxk 2zgle, I o2izk &5 excellezz. A=d 2lso =y ability to pesfonm the frackizg fask is Mkewnise geite good.

OZJSCTIONABLE FEATURES

Prizary objecticn is the i=ability to cextrol the sideslip 25 well 25 1 woc!d Eke a-d t2e f2c2 tat when
stop the 2irpleoe somewbere, the nose wasis 20 very slowly macve off from where 1 wazted it to be, 223 oscillate
==aybe ooe OF %0 times S=rocgh the beadisg t=at | 2ad hoped to ackieve. 1find 221 if I mmanecver the airplane r2pidly
withort coozdiating, sideslip distoriacnces 2re coite lazge 2od i€ 1 coordizate, 1can keep the sideskip disterbasces
doxa, bet [ Bave to spe=d mmore timae workisg at toe coordization than I would like 2o. Tke sideskp distasbasce in
the presezce of the raxdom distzriances Is also g=ite large 22d a Xt difficalt to kandle. )

SPECIAL PILOTING TECENIQUES

You've got 10 stay in the loop with yoor feet rmost of the time in order 1o coztrol the siceslip a2 if yoo
forger thea the 2irplize wasts to set ©p fairly large sideskip aggles.

PRIMARY REASOX FOR THE PILOT RATING

I think if 1 stay ia there with oy feet ¥ can very deficitely get an adegeate performance so that I'm
talking about 2 mid-range rated airplase acd I think that the ckaracteristics that I've scen 2are more than just minor.
The redeeming feature, of course being the excellent roll coatrol 2nd the detraction being the large sideslip oscil-
lation that I see. Although 1 seem to be able to get the airplane back to ceater guite ez2sily with my feet so that tke
airplane doesn’t oscillate around very muck, the deficiencies that I see are more than just minor. The fact that 1
can get the sideslip under control with my feet and do it fairly rapidly is not enough to make it much worse than that,
There certainly is more effort required flying the 2irplane in the pr e of the rardom disturbances and I think
there's certainly a moderate deterioration in my ability to perform the fighter mission.

CONFIGURATION 2 ”;:s /1,'5‘5 =4 .01 PILOT RATING 4.5 TURBULENCE RATING c
INITIAL IMPRESSION AND GENERAL COMMENTS ’

My initia] impression of this particular configuration was that it wasn’t quite as good as I would like to
have seen because I was having some difficulty controlling the sideslip.

ABILITY TO TRI4

My ability to trim was quite good, laterally and directionally and longitudinally, it was okay. Nor 1l
probiem longitudinally but just not quite as good.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

L'Jls = 226 deg/sec®-in. Ngﬂn = 14.5 deg/sec?-in.
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The 23iezons, 1 thizk I selected refelively Ezis, smiybe oot guite 25 [z50 25 | would s, so izl

€2uld Leed that B was Ezring 1o pu< Eo & [ixde foroe with che 28lerom 22 B prefer  really jeo2 to lock 22 the ZEzplieae 223
kixd cff rmake the zErgleoe go the way X oad £2 00 go fost by sexsing 2 Epot £ rhes drecriom, mot seally Bawicp oo feel
22 B Bzvieg to xoll the 2ispiene 2o ot E0 20 Erpot. So periaps s was 2 [Exle BE2 of 2 cortpromsise, Bug mot vesy
=k, Gizy. the forces 22 B30 223 exlezzble. On tor sudder, E strrted cus witk Eigiter sudders B2 pesiins
w2 pecessary 2o Bad the s2fety pilcs, hiter, focrezse the nudder fooces Beczose § ws Erviag oot wery mexh sorcess
wils consroliiag the sidesiza, Axd | was texdEag to ovescorod tie sidesliy Soxioy ra2sid rofls 202 rolf meversals 223
E cuz dowen e rudfier sexsizivicy 2 Emfe Bix. E2 gon 2 Emle Better Boz B zeves really got wery good 2t comizollizg the
sidiskp, So ke fozces o Be sudder were conortzile. Désplrovmserss (= 2H three 2xe5 were geite szl 208 e
Ernmony of the contzels with the Iongizadtaal were prery gacd. -

AIRPELANZ RESPONSE TO FILOT BNPUES

The sidesiis ressomse seemed 25 be relfetirely slow 222 E2t 2Fw2ys go 23 ra2pilly with the 2ileron
Expcss 25 § ooogia £2 mighe Bove done.  EE seemoedi o Lrg BeBiod 2 Bir. B O3 motice 223 when B coordizated the 28r-
plzze is 2 conmal manoer, ¥ Eovarsiably exded op with 2 f2ix 200wt of siZeskD ix2o the txon ExdScatizg 2z I x2S
Boiiizg too meach rudder ixto the tomm.  So (52T e coordization was 2 B2 Efficelt. I cockS mever gel to the poi=z
wiere I coc!d ke 2 nice oty coonfizazed tora withoct geserziizg sidesity in one Sirectiom or t2e oter. The
sidesin was 2 Ei: cscillatory 208 peyer realiy seemued £0 jost camsistemtly go in coe SSrection 50 221 £2 was reg=iring
2 Rgnle B2Y of rodder maaipeiztics i 2d8om to wE2e E was Joing with the 238 cocirol. So tRat ia rmm2ororeritg the
2irplzoe, I oever meally coci keep e tiizg pesfectly coordizated 222 § fomnd t222 tRere w2s 2 Erile B2 of 2 regeire-
me=z for redder reversals, Bxs tiey seemed to B very slow 222 onconpled soomewiat froms 2iferon ixpets.

BANK ANGLE CONTROLLABILITY

2y zoll control seemed 1 be smooth 22d I cocld roll the 2isplaze 228 s20p 21 2 Beck azgle rez2somably
well,

HEADING CONTROLLASILITY

A Lizle bit of a prodlem with the Beadizg control Bere. Even 2fier I"ve gotten tie bazk 2=gle sicpped, |
still Ead f2e sideskip problem, wiich I zever was really able 15 coordizzte lo my satisfaciion a2d I'€ gez a slighe zose
w2=der o=t of the airplaze, 50 if wass't 2kv2ys poizzed at exzenly the spot that ] wold fike. And 2=k tRic is 2 Teal
deirizsest o t2e figiter mission, panticolarly if we're inclodizg the firing of guss, bBre2ese it's very ¢ifficelt to Bt
soetdizg i you can't keep the airplane poizied in the direction t2al gor wazt.

BANK ANGLE COMUAND TRACKING TASK

ke back azgle tracking task seemed to be relatively easy. Agaiz. 12idz’t costrol tke sideslip as well 2s
I wozid 1zke, bt oo prodlem cexterizg the z=eedle, no oscillatozy cZaracteristics in roll, tkat made the needle warder
off ooe w2y or the ortker so that | thoogkt =y back angle tracking task was good a=d 1 dida"t really excoznter azy
prodblems.

REISPONSE TO DISTURBAKCE INPUTS

The respozs2 to the disturbance izpsts were really not sigaificant, no more thaa [ would kave expected
for tke fighter mission, and really dida’t seem 10 create any problems that I kada't seen before. A little bit more
sideslip wander tkan I world lixe brt that really wusa't tied vesy direcily to tke random disturbance inpets.

LONGITUDINAL CHARACTERISTICS

Longitedinal characteristics were in barmony with the lateral-directional and did not interfere or
degrade the lateral-directional handling gralities.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I find that I dont think they are satisfactory as they are and primarily because when I roll the airplane
and try to stop it on a given target, the nose wants to wander a bit more in sideslip than I would like and weuld much
prefer it 1o bave the nose stop right on the target. Attacking ground targets, when you roll in and try to stop the
airplane, you've got this noticeable sideslip disturbance. Now these are not wild things, they're just things that are
disconcerting and it moves off just enough that I think it would reduce my accuracy. So that as far as both air-to-
air and the air-to-ground roleis concerned, the biggest problem again is this sideslip wander that I see and not the
bank angie control.

GOOD FEATURES

I like the roll control and I like the fact that I can stop on a given bank angle with ease. I like the fact
that the sideslip disturbances that I see don’t seem 10 show up very much in roll so the bank angle control is good. 1
Lke the fact that I could pick light forces on the airplane and that I can move the airplane quite rapidly without -
creating any problems in roll.

OBJECTIONABLE FEATURES

There’s only one and it's more than just a minor objection and it's primarily my inability to coosrdinate
the airplane as well as 1 would Jike. The fact that [ never really could aggressively fly the airplane in roll and keep
the sideslip zero and the fact that { had to make a conscientious effort once I had started a maneuver to zero out the
sideslip and then when 1 had completed, say a bank angle change or a bank angle reversal, and established an
attitude that I want, that the nose would wander a bit away.

27




i The 2izplame dbes Tepcise a Biz mitve thocgle ot the rodders tkam [ wocdd ke 10 see 202 you Eave to gy
2tesiod to the sideskD to keep £ near zero. e

PRIMARY REASON FOR FHE PILOE RATENG R
1 8o 2t feel toe dirpiase is satisfactory withioct fmprovemme=2. I do feel thar i2's acceptable, bowerer
2=d thae the deficiescies t=at 1 s 25e 22 Reast moderate, particsipsly in sideslip 2=d thae Iikink yoo kave 6 pr2 2 -
g more pilot corpessation £260 IT 22a § wecld iy, 2khocg® it's ocly 2 modeTate compessation.  The deficiency.is. -
more than fust miscr, Bl the pil compemsaticn regsired is ealy moderate.  As fax 2s the torbelesce is coccerned,
t2ere is 2 Bt more efort recaired to keep the 2irplaze om am even keel, Bt rezlly only 2 mizor deterioratios in oy
283kry to perform the rmission )
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coxsicoRaTION 2 Wi fih. =ees PILOTRATING -6 TURBULENCERATING A
INITIAL DPBESSION AND GENERAL COMMENTS

My i=itf2] f=spression om 22 was that it wasa't goi=g to be really too B2d. It scemed to Rave 2 lotcf
sideslip assoctated with £, Ber the sides)ip kind of locked Eke it was wasdering 28! aroead, presty fmuch oa its o=z,
I fizst few the 2irpla=e withoct 2 1ot of 27gressicn, 32 w2sa't 290 mi=ch of a2 problexs, I cocl2 take oy titve 22d 'ger
the sideslip Back 1o the cexter. Howerer, wien | gt 1o the point ukere I was fiying the 2irplane 'more 2ggressively
tle sideskEp 2prare=tly crezted scoe prodle=: is the rolll

ABILITY TO TADMK
Abilizy 2o 2rim, laterally 2nd directiozally was good. Loczitedizally was good,
SELECTION OF AILERON AND RUDDER CONTROL SEXSITIVITIES .
L5, = 220 eeglsec” -in. M3, =15.5 ceglsec’-ia.

Tkere scexed to be gxite a bit of proverse yaw asscociated with an aileron izprt. I increased tke
itivity and ended ©p in overcoztrol preblems in roll so that I selected 2 sensitivity that was a little keavier than
1 wonld like and probably not as seasitive as I have been selecting. There was not really much of 2 compromise.
1 1eft the rodder sensitivity pretty much where it was, I thozght thatthat was good. 1kada problem:with large side-
slip acgles that were generated so that 2 noticeable amoust of rudder was reguired 1o get the sideslip needle back in
the cester, but the selection that I started oxt with 1 thought was comfortable. The displacements on both roll and
yaw charuels were good. Control Earmozy was good.

AIRPLANE RESPONSE TO PILOT INPUTS

An aileron only isput produced cuite a bit of proverse yaw however, it didn't seem to affect the roll very
much. Tke roll appeared to be quite smooth. Coordinating the sideslip required cross controlling with the rudder.
Oscillatory ckaracteristics, the Dutch-roll seemed to be well damped. Didn’t seem to bave any Dutch roll oscillation
however, there did seem to be a pilot indcced airplane oscillation when trackiag in bank angle tightly. This was more
noticeable, the more aggre«sively I went atit. As far as maneuvering coordination requirements are concerned,
it's interesting, yoa do have to end ©p paying attention to the sideslip, but not so much to make the airplane do what
you want to do, but just to tzke out what I am calling the wandering sideslip that I see, so you end uvp spending a lot
more time on sideslip control than I think is absolutely necessary, but it didn't seem to be creating very much of a
problem to me in the bank angle control.

BANK ANGLE CONTROLLABILITY

Ability to achieve desired bank angle is quite a bit of function of hew aggressively one wishes to
attempt bank angle control. Flying the airplane slowly and smoothly it's pretty good, but when you ge at it any more
aggressively there is a quite noticeable tendency to overshoot and I had one or two cycle oscillation about the bank
angle, so my bank angle control is nocas good as I would like it to be.

HEADING CONTROLLABILITY

The heading control was also a bit of a problem because of the large sideslip that was generated, When
you look up at the nose it is kind of wandering back and forth. 1 think that this is quite disconcerting and I think it
detracts considerably from the fighter mission.

BANK ANGLE COMMAND TRACKING TASK

1 thought my performance only fair. Again, the tendency I noted about overcontrolling, overshooting in
bank angle applies, and 1t was taking me one or two cycle oscillations to settle down. 1 lost quite a bit of time looking
at tre bank angle tracking task because it seemed to be a major factor in this particular configuration.
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RESPONSE TO DISTGRBANCE INPUTS ’ . s . T

Resporse o disterbance izpcis was barely noticeable. I dca't thx.nk there was any: sxpu{xant eﬂect on
=y perforriance, mmeﬂonreqmedmﬂymgmwmrbnkxe.

LONGITUDINAL CHARACTERISTICS Ce -

+

TEe-longitedizal Easdling qualities were good. They didn't detract or degrade from the lateral-
directional} evalzation. ’

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION | -

T A AR TP CER AR, R e

Lulue o e o e Dt B

I'm willizg to say tRatitis margizaily dcceptable. 1If you calm down your ‘inpits you czn'get your bunk
zﬂgle contzol to wkat I thizk is'a reasozable pe-forz-nxxe, however, when you go atit in an aggrcsswe manner, ;there
is 2 very strong texdency for your bank angle to be quife poor. In the air-to-air mission, I'putquite a:lot of cmpha-
sis ox being able to control bank angle with precision and I think my precision is rediced here, ,alzhough I'think.- I'm
willizz to say k2t it probably can be doze. Another.thing that detracts from the air-to-air mission are these slow
sxéeshp respozses 2nd the fact that large sideslip a.ngles are generated and the pxlot bas to spend moré time than'l
taizk is desirable p:t:lzg ske sideslip needle back in the center. I don't think there is any pmblem getting to such a
large degree t=2t the pilct will begin to lose control in sideslip because i it happens 'so slowly, -it's just a-matter of
teahzng tkat the airplace is sxdcslxppmg ott in o-e direction and make a conscientious effcrt in getting it back: ‘On
tEe 2ir-to-grocnd modc. I thizk the slow sncesh‘, would also be detrimental to what you are trying to'do and I think
it really wocld degrade your performance in the 2ir-to-ground mode.

GOOD FEATURES

I like tze roll performance, you counfd roll the airplane quite nicely.

£
% OBJECTIONABLE FEATURES

i

Tke large sideslip angles you generate I think is the primary objection and the second objection, if not
eg-ally as strong, is the tenancy to overcontrol and overshoot in bank angle when you track bank angle quite-tightly.

SPECIAL PILOTING TECENIQUES

’

TR

ekl

If you wish to coordinate this configuration and keep it coordinated through a continuous rolling maneu-
ver it would require opposite rudder initially and not much rudder in the other direction, but in a steady turn I
noticed that I ended up using a little bit of rudder into the turn. Other than the cross control I really don't think
taere is 2n acceptable way to fly the airplane but I think that is what you would have to do.

PRIMARY REASON FOR THE PILOT RATING

The deficiencies I see are quite objectionable, certainly very objectionable. 1 do have to compromise ‘
my performance a bit and I interpret that as extensive pilot compensation. I'd worry a little bit about the slow side-
slip response and I worry about the bank angle overcontrol.
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CONFIGURATION 2 N";-‘S/L:;” = 40,06 PILOT RATING 8 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

My initial impression was that it was going to be a bad configuration and that held throughout. The most
- obvious thing about the configuration was the extreme amount of proverse sideslip that accompanied any aileron input
3 and it was really quite large, it created a number of problems.

ABILITY TO TRIM

Lateral-directional was okay in both modes. In longitudinal it was likewise okay.

£ SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

L:;“ = 227 deg/sec?-in. N5, =19.5deg/sec?-in,

2P

To be honest I took what I started out with on the aileron and the rudder because they are comfortable,
hezvy a bit, but it was a configuration where you didn't really want to go up on the geanng because I was generating
what [ thought were quite large sideslip angles. It was also a configuration which I cauldn't fly very aggressively and
did not tend to fly it aggressively because of these large sxdcshp angles. So even though I haven't had a good look
at all the other possibilities I'd say that there is a compromise on the ailerorn, I couldn't have it as light as I wanted
because of the very large sideslip generated. The rudders were about right, if I made nice slow inputs and con-
centrated on putting the rudder in the opposite direction, I could control the sideslip with the rudder forces and
rudder sensitivities that I had quite well, So the forces were moderate, they weren't really heavy, nor were they
light. But the control harmony that I had between the controls was good and displacements were good also.
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AIRPLANE RESPONSE TO PILD'I' INPUTS- ) . ' s ED

Quite- lazge sxdeulxp zngles generated in the'proverse, direction wuh .the, aileron only mputs. It's a slow-
responding axrphne so.that the sxdeshp wanted to persxst a. httle bxt. The: sxdeslxp generated was so’ large that it took
you a"while:to get it back to zero. 1 wouldn't really consider it an oscillatory. conﬁgurat;on because the sxdeshp

-response which was the major- response here tended to be very slow and I vould keep up- thh tt. Coordmauon reqfure-

ments were all in'the. wrong direction, - very difficult to do and I couldn't do’it unless I made 2 conscxennous effort
and thought about what I was doing.. Just for driving, around and general type maneuvering. - if’ anythmg Ltended to.

increase the. sxde)lxp rather than reduce it.
BANKANGLE CONTROLLABILIT»Y - - H

Bank angle controllability was only fair, if you tried to do anything aggresswely -and; ;you'could’ keep the
sxdeslxp rnder control, . then you overshot on the bank angle sol ended up: flying the axrplane at qune a bit. less .than‘l
think is-an adequa!e performance fora flghter and that was the only way I could, do a reasonable bank angle task. My
bank angle controllability,..using aggressive mputs was _poor.

HEADING,CONTROLLVABILIT‘Y

Heading control was very poor, the sxdeshps generated were quite. large and-the wrong duecuoq to
coordmate very well, so,l ended up having quite.a bit of difficulty gettmg the airplane. pomted in the direction I- wanted
it to go. -

BANK ANGLE COMMAND TRACKING TASK

Performance was only fair - again I could not perform the task aggressively so that ever though-I'was
keepmg the sideslip needle pretty much near the.center,. the amount of time it-was taking me.to get back to center was
excessive, During the tracking task the sideslip got away from me.and I'had to spend a 16t of time working on-the
sideslip and occasionally the bank angle would creep off so that the command tracking task;performance was really
not very good.

RESPONSE TO DISTURBANCE INPUTS

The airplane really didn't have much of a turbulence response- it really wasn't a factor.. I'm going to
say that there is a minimal effort requu-ed but really no sxgmhcant deterioration in my abllity to'do the task, which
was already poor. The major response in disturbance inputs was in the sideslip and moatly a low frequency type
buildup of sideslip.

LONGITUDINAL CHARACTERISTICS
Longitudinal handling qualities were okay and they didn't detract or degrade the lateral-directional.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I do not feel that these characteristics are suitable, the sideslis response is much too large and much
too slow, The fact that you can't maneuver the airplane aggressively I think really detracts from my ability to do the
fighter mission. In the air-to-air role, quite large rapid inputs are required, probably more 50 than in the ground
attack mode, so that I think you would have a more difficult problem in the air-to-air tracking maneuver simply
because of the large bank angle changes required and the rapidity at which these things have to be accomplished. Air-
to-ground you might be able to do a little better simply because you are going at things a little slower.

GOOD FEATURES

There are really no outstanding good features. Fortunately the airplane seemed to be damped enough
so that I didn't end up with continuous sideslip oscillation.

OBJECTIONABLE FEATURES

The outstanding objection is the quite large proverse sideslip generated in the aileron control inputs,
The fact that these sideslips generated are so large, it cuts down my ability to maneuver the airplane aggressively
without overcontrollmg or losing control in the sideslip direction. You spend so much time controlling the sldeslip.
which is first of all in the proverse direction, that you can't control your bank angle simply becatse you can't divert
your attention to it.

SPECIAL PILOTING TECHNIQUES

You have to fly the airplane in what I think would be considered a low gain and to coordinate the machine
takes quite a bit of rudder in the opposite direction to an aileron input, a difficult input for me to do consistently. The
only way 1 could do it was to do it consclentiously and slowly,

PRIMARY REASON FOR THE PILOT RATING

1 think that the airplane is not acceptable. 1 don't think adequate performance is attainable, I think we
are getting into the point on the sideslip where control is getting to be a bit of a problem because if you are really
doing 1t aggressively, you can generate quite large sideslip angles and quite a bit of compensation is required to
control the sideslip.
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COMPUTER GENERATED TRANSIENT RESPONSES TO AILERON
STEP AND RUDDER DOUBLET FOR CONFIGURATION 3
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CONFIGURATION 3 af Mz =01 FIOTRATEVG 8  TCRETLENCTSRATENG  C

DETIAL EMFRESSION AXD GEXERAL COMMENTS
Myiﬁh&i@:mimmaho:yﬁ:z!i:?:uﬁx. £2 meally wzs B2l
AZILETY FO TR

. Lazeral is good. ﬁ:wim!wum.bcmw&:emb&a:m%mkw—
mwaamwummzmm&smus;wmmamwma TEe gt
2ztilizy was presty good. Loogitadizal was gocd.

L"‘b = 182 Cegfse-i=. ”;,“ =25.0 Seglser-i=

AIRPLANE RESPONSE TO PILOT INPGTS

With aa aileron enly isprt. yoo gemer2te 2 lot of sidesEp in t2e 2éverse directica. It also 2ppe27s to
me 2t it cots down the roll rate thatiam expectizg bt it’s over scch 2 long period of tinse t=21 it"s oot too
soticeable. Wken I coordizate tze aileron with the sedéer I can do better, but I mever couls coordizate wvery well,
TEere really doesn’t seem 10 be moch of an oscillation. It seems the aizplace just wasts 20 g0 ot there 222 sio=ly
ccme back. Maneuvericg coordization reguiremecis are geite severe, you kave to spexd most of yoor time oper-
ating on the sideslip with the redder pedals.

BANK ANGLE CONTROLLABILITY

Tke large sideslip that I saw dida'’t rezlly scem to carry over into tbe bank angle very mach bet I bad to
spend so much time coming back to the sideslip trying to control it with my feez.that my ability to achieve a bank
angle wasn't very good.

HEADING CONTROLLABILITY

My ability to achieve a heading was extremely poor. The airplane, once you got it rolled out would
bave this very slow oscillation back to center and was very slow coming back to a given heading.

BANK ANGLE COMMAND TRACKING TASK

My performance was really bad because I dida't realize until I went to the bank angle tracking task
how much 1 was relying on the sideslip indicator and I had to keep the sideslip within even sufficient bounds to keep
frem dumping the system. Once I lost the sideslip indicator during the tracking task,I demped the airplane a number
of times on sideslip. So that my major problems 2re associated with the bank angle tracking task. Not so much
that I couldn’t control the airplane Zaterally but because I couldn’t control the airplane directionally.

RESPONSE TO DISTURBANCE INPUTS

Disturbance inputs really weren't too severe. It does excite this low frequency Dutch roll and I find
that I spend an over abundance of time using the rudder trying to keep the sideslip somewhere near the center.

LONGITUDINAL CHARACTERISTICS
Longitudinal characteristics were good, about the best thing about the configuration.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

For the fighter mission the characteristics were completely unacceptable and I think we are getting
into controllability problems on the directional stability of this configuration. I don't think that it's satisfactory for
the air-to-air or the air-to-ground mission primarily because I cannot control the direction of the airplane. It is
the major problem with the airplane. The large sideslips generated, my inability to coordinate the sideslip very
well, and my tendency to over-coordinate.

GOOD FEATURES

The large sideslip disturbances that I saw were not oscillatory but were damped. The longitudinal was
one of the best features. The sideslip disturbances did not carry over into the bank angle controllability.
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OC2UECTIONABLE FELTERES

Mmmdimdma&hmmdsm@madwﬁﬁmmm&pz

228 the EaBifiny am oy garl 60 coordinite s 2ad the foan the yow Ezve to spend 20 Eordinite 2zorung 38 e o
ool the sidesiEn 50 222 you re2lly couldnll perfonm the fiziter rmigsinm.
SPECEAL FELOTENG TECETQUES

%%mmwmh&mm&%mwmm:p:mm;
22t 2cccempiish the missiog Loczase Jrn spesd e time wosking o contrelfzEEtty.

PROMARY REASOMN FOR FET FILOT RATING

1 do mct fred thas 2lenxate perfosmmaate is asw2irallie po maries Bow E2rd ¥ wosied 22 £2 224 1 iz thaz
corsideratle pilet cormpens2cion is reqgrired 223 § woctd sy et tis £5 2 r2jor defSciescy. Fesulenre really diia"s
facrezse the e£Xorts wery sauci ‘E‘bzto’dé&‘lm:obe&s&:‘bdmméb;ée&:{a@e. E woxid s2y tat
mere effort is recsized bat the detesioration £ my 2kre2dy pror performaare was oaly meizor,

CONFIGERATION 3 M3 [p5  =-0.19 BIOTRATENG 7  JTURBULENCERANNG A
EITIAL DEPRESSION AND GENERAL COMMENTS

ey i=Stial fmoressicn of s oo is 35t it's really not very goed 21 2L There are Lazge sideskioe
geoesated, azyiize you pet in 22 atlerce inpet, 222 coe foxtzmzte t2ing is tOey are in e 2dverse &rection 50 yoa €22
2t Beast coordizale i the proper direclica 2ad ity 20 keep the sideslin someniere neara sl 2oz, WZeal toi=k
I've got a BEack 2ogle establisted, axd [ t2izk ffre got e sideslip ender castrol, it sloxly moves off ia e otber
direction, or in ooe direction or the otker, it is very diffice’2 for me to comtrol.  FhRis airplace scemms to Eave very
small divacstinmel s2iffzess 203 consegmently e 2izpizne jrst wa=ts to Irift coe w2y or tte cther, i2 kizd of skides first
iz cze direction a=d then the ctter and it's kind of toucdy oo the odder cozirol to get the t2izg Eack 10 ce=zer. Se,
tkat"s my Exitial fmpressio=n.

ABILITY 70 TR

-

Ability to trim latexally is pretty good, directiozally is ot as good as it is laterally. Small trim ckanges
cacse faicly large sideslip cka=ges. Yoa Eave to be very ginger with directiozal trim in order to get t2e sideslip
trimmed £ to zero. Ox=ce yoz get it there 2od as long 2s you 2r2 in smmooth air, it's oo prodlem. Locgitcdinol is okay.

SELECTION OF AILERON AND RUDDZR CONTROLZ SENSITIVITIES
Llips = 240 eeglsect-in. II";‘;, = 25.0 deglset-in.

1 tended to select 2 slightly heavier gearing than perbaps I would have Iiked because the less seasitivity
on the ailerozs tended to cut down the amount of sideslip that was gexerated and I think in general I tended not to
ver the airplane as rapidly as I thizk is necessary for the fighter mission because of that. Bui, even at that, tke
forces were reasonabie, they were still light., Rudder pedal - I worked with that because [ needed 2 lot of rudder to
control the large sideslip angles I was seeing, but when I got the rudder seasitivity too light there was 2 strong tendency
to overcontrol about the neutral point, so that there was 2 compromise there I needed what 1 thought were high sen-
sitivities to help me control the large sideslips generated by the aileron but I needed lesser sensitivity to be able to con-
trol the sideslip for small angles about the zero sideslip condition. So I guess you might say there is a3 compromise
in both axes. The forces on the radder were light enough to be comfortable. Displacements were noticeable because
it's a lot of rudder required but they were still not unsatisfactory. Harmony of control in general was okay.

AIRPLANE RESPONSE TO PILOT INPUTS

When I put in my aileron without the rudder, I can very definitely see a reduced roll rate and a very large
amount of adverse yaw created. The sideslip is not something that is rapid and abrupt,it's very slow but again that's
something that I coordinate very well. When I coordinate the airplane, the roll response is smooth even with the
uncoordinated aileron inputs, the roll rate is smooth, I don't see any oscillatory characteristic there or anything that
1 noticed in the time span that [ put the inputs in. The airplane seems to be quite well damped in the Dutch roll, so
that the sideslip responses and the Dutch roll response that 1 see is really not oi an oscillatory character, more of 2
slow sliding maneuver and there secems to be a relatively low roll to sideslip. The sideslip doesn't show up exces-
rively in the roll. The maneuvering coordination requirements are quite stringest. You've got to discipline yourself
to put in the amount of rudder every time you put in an aileroa input and you have to continually come back tc sideslip
to see that you haven't overcontrolled in the other direction. So to fly this airplane you really have to pay attention to
tke ball or the sideslip needle or the string. At le st do, I have to have some indication of sideslip or you can very
easily build up quite a large sideslip angle.

BANK ANGLE CONTROLLABILITY

Bank angle capability is pretty good. I think primarily because the sideslip does not tend to affect the
roll very much.
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EZASNING CONTROLEAZIIETY

Geirg 2 beadtog B3 2ncther probies, when yow zuil cut yow Bere &0 mmake 2 cogacietions oot o ase:
goux Seez to oo the sidesiEp 2odl gra the 23-plizoe poitted £0 the drertieon o wSsh b g So  tias BeadSng coneecil
s gorite pooT.
BaANE ANGLE COROUAND TRACEDNG TASXE

I thowgie =y pexfonminre wis 22 fezst good, meting cursteadSop § iSuk paetly Becease § tonded to mmeoro.
ver the 2irzize bess 2zgTessirely Gas I Exe to do 228 (R ze2scn E was deinyg 1222 of course £ 1o preciade Bubiny up
2 vezy lerpe sidesty Eenriances 922 200crrzeTy 20 230eren Expatt.  ScdesEpwas s3I 2 profiem Brre, Butery
2Ly ton ol 1o 22 sTop 22 2 Eawk 2ogie &Ednlt seemm to B too Segraded.

BRESFONSZE-TO DESECREANCE EMFUES

ke Tesp 2o stzzieare Frpats seemed to Be grite fow o 21 2xes, 25 2 matter of fact, really ro
SEp=ificaan deteriorition o wika2 § was 2:te—ctizg o don

LONGIITDENAL CHARZCTERISTECS

Mo coz=e=ts.
STEITASILETY OF THE AIRPLANE CEARZCTERSTEICS FOR fiz".s FIGESEER AESSI0M

I t=32k they 27€ co2cceztable Because of the extieely Eazpe sideskn 2ogles 1221 2re geserated 224 the
very slox resporse of the thizg which § Bink degrades mmy Toilisy I get the sideskED zeroed. E g23sk I Bave to spend too
=k e workisg the sxdders 0 keep the sidesis seocudere near ce=ter 223 you Ezve to consegor=tly devcte tie
to t=22 thre shoeld be devoted to cSer f20ets of the =ission. E2 w2s extremely poor for trackizg grooad targets 242
yoo 2re costineally working the zodder 204 the 23rpline Tesponds 50 slowly 1321 1 wasdered 250t toe L2216t et 2 BEX
Before I erex got settled oz 1 3=k it's 2050 cm2cceptable for the 2ir-to-groasd.

GO0 FEATURES
1 25=% there 2re really oo cetstending gred fealures 22d roll control iss't too tad 2od the coly rezson iz
52"t 200 Bad is becacse the roll 2o sideslin matio. Tmese Parge sideslip asgles tiat I've sees do oot spill over 3210 the
roll co=trol.
O3JZCTIONABLE FEATURSS
Prizazy objection is the very sloppy directiozal coxtrel of tie aisplaze, the lasge sideslip azzles that
re gezerated with an 2ileron izp=t and tha fact that yoa kave to spead minch too munch tisme coztrollizg sideslip and
=0t beizg able to devotle that time to m2pidly masexverisg the 2irplaze.
SPECIAL PILOTING TECHNIQUES

Lots and Jots of redder is regrired; very easy to overcoztrol on the rudder so that yoa £o have to spexd
a 1ot of time working at the sideslip coatrol.

PRDLALY REASON FOR THE PILOT RATING
1 don’t thirk controllability is a problem ac- I don't feel that 1 cculd fly this and give an adeguate perfor-

mance with this configuration. As far as the turbulence is concerned I don't thirk thére is any real significant
increase in my effort required.

CONFIGURATION 3 M:;‘s /L'gﬂ = -0.05 PILOT RATING 5 TURBULENCE PATING A
INITIAL IMPRESSION AND GENERAL COMMENTS

Initial impression on that one is that it was not really very good, it wasn’t very bad either because 1
could maneuver the airplane around pretty well and it only seemed to have the one problem that was outstanding on it
and that's the slow directional response and the large residual sideslip angles that I would occasionally find myself at.
ABILITY TO TRIM

Ability to trim in all three axes, 1 thought was good. There was no problem ttere.
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

L,:;" = 250 deg/sec®-in. Na"gp = 20.5 deg/sec?-in.

1 ended up increasing the aileron sensitivity from what we started out with, but still it was a bit heavy,

Even with the final selection that I had, and I couldn't really tell whether that was because of the sideslip angles I

wag generating or what, but the sensitivity was a little Jower than I would have liked, As far 2s a compromise there,
1 don’t think I really compromised on anything. On the rudders, Ihad a bit of a problem. Quite large sideslip angles
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ZERFLANE RESTOICGE TO FELOT EXFUTS

wammnw&@mmw@mmh&mgm@;n
2i0ezom Erput.  Bowerer, @3is doesalt sees o 2800 the roll rate very s, Fhe el seess w0 Be smooth even
tiough Earfe sifeslEp 2ogles 2re grmezared.  Coondiatiom B resained, s repu 2 £ the zozezal or adiverse Crac-
tane 20 &S met too Effira™ to din. mmmw!%k&zkmma&dmws%&m
se, 3 other weads, a'smwmnmammmnm&m;m@pamagsgs@
.-.Wasmymm&pmmuh“uxmmwnwmmanagmm&m@n
oo, £25 to0 sxurh 20d the silesiEs k2s Brem drires cut £ e sopevize directiom, So tia? the s3esks responze s 2
Bicf 2 proffes=. Chzy, whes § do coosdimece, #1 concestozie e 2, !aakae?&gss&s_!‘?m'gemdxc;:g
e center. These seesm £ Be o cuciiieiory cheractesiscics., either &n tack 2ogle or sideslin, Fesponse Es 50 siow
éz:i:'spn":zﬁ!fﬁ:&&m&ulmk«;u?ﬂlwisawmcgn:emia Beczxse i3 is shoon, B t2Sxk tac’s wiay

2loxs £2 £o get 2oy froca mor. As f2r 25 mazecresitg coosdiation e=ests; tkac’s e Bippessoroiless ia tiis

eocfigzmzsien. B Eave to spemd 2 fot rmoore titee 228 2 fo8 more conrenization cm sidesEs cortzol thax § Mke 224 1 cam
&o 2, 5::E:'sqﬁza&é:c!zca:p:c:iscm:ypx:s&zmmw&:ma:hmu:dﬁzgs&sﬁp_ WE2T yo
Fnﬁk&:mmﬁcm&z%h&ezﬁtmémaﬁmw&amm&zm.Ec::.’:»e_::ma.:“:jm:k’:é
of mm2ke a2 2essemacic Evpen Becaosr yor E2ve 0o coooe Badk 322 t2ke oot these, scroeiiors geize Barge residez) side-
slZp 2xgles 1222 develop.

BAYE ANGLE CONTROLLASILITY

E oocgis 2t was good, primmarily 2 fooctien of Box 2zgressively yoa wish o go 22 Er. ;Ibgbiacsgp:pb-
Lo with EBpaik 2o7le coczrel is the inpxdizate 2omnes of comrextr2iion § E2ve o pit om the sideskip coctrol 202 con-
segoe=tly oy Besk 2ogle controd gets 2wy frems e,

EZADING CONTROLLASILITY .

Hea&izg cosizel ts oxite 2 Bi1 of 2 prodlemss with t2is cocfigeration beczese yoc roll o=z, yo get the wizgs
Zexel, B2 yor c2a develop olte large sidesEp 2-zles so it's oxite possidle for t>e 2irplace oot 20 Be Beaded ia the =
direction =21 you wish for it to be Beaded.

BANK ANGLE COMMAND TRACKING TASK

I 2izk =y perfommacce was only £2ir oo a1, »ot so much Becacse t2e ol coctro! was bad, bet now
I'm E2viog 20 cse a Hile ball 20 gel t5e sideskp coder control, thes my 2itection is diverted from p=iting the trackizg
oeedle in the center Sowxn 20 genting the Bali tack ia the middle 2nd occasiozaliy I'm grite slow on keepizg op with the
trackisg or leitizg the trackizg oeedle move off the cezier 2s I'm concextratizz oo the sideslip.”

RESPONSE TO DISTURBANCE INPUTS

Tiis pasticclar configoration kas a very low response in both sideslip 22d roll 1o the random distorbasce.

As a madter of fact 1 think it's really no sigzificast increase in my effort regrired azd certainly oo significart
deterioration in performance with it.

LOXNGITUDINAL CHARACTERISTICS

The loagitcdinal handling qualities were good. 1 don't think they detracted from tke lateral-directional
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

1 think they’re probably acceptable. They're cerfainly not satisfactory as I sce them now and I find that
again the big problem is the slow directional responsc ard the fact that large sideslip angles are generated, I think
would greatly reduce my precision, at least in tracking a target. I found however I could maneuver the airplane
quite aggressively and quit: rapidly and that the bank angle control is pretty good. Again the big problem is the side-~
slip. On the air-to-ground, 1 think the sideslip control could also be a significant problem but perbaps you've gota
little better control because things are happening a little slower.

GOOD FEATURES

I thought the roll capability was good and 1 thought that the bank angle control was good. The turbulence
response or random disturbance response is quite low.

OBJECTIONABLE FEATURES

Only one real major objection and that is the slow sideslip response, the fact that the coordination re-
quirements are large and because of the slowness of the response, it's possible to end up with quite large residual

sideslip angles. [ have to spend more time than I want looking at the sideslip and getting the sideslip needle back in
the center.
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SPECUAL PILOTENG TRDCEEQTES

Bloz=mel coczdEnetios s semired oz 213 the maaenrers 2ad i quite sciat2=ci2l 2ad gow Ezve o k2ep
Erefinding En gous scee e ghfesiis Estoziaace,

FARLARY BRE2S0M FOR TEE PILOT RATING

B t22xie s williag 0 52y (e 2ispleae is 2ccegptatle, b ez, e ck -m‘.‘sf:zllhﬂ:&odm
e sileskE) 2ve ceztritly 2 mraderately chiecticratie Jeficiency 222 E thisk regcires ¢© 2 compessation oo
B 2oz ef the palce.
CONFIGERATION 3 A [Jih =sce2 FIEOT RATENG 4.5 TURBULENCZ RATENG A

EUFEAL BEPRESSEON AND GEXERAL COMMENES

230228 E. fows of 22T conSipzraiion was thes it w2s’t goizg to be 2 wery gocd ooe Beczuse of te slow
&Erecticez? response.  Axd it turmed ot B2 ':a..‘y w2sa’t wery Bad eitter. I guess I'd pz it £ the rmediocre category.

ABILITY TO TRIM

Abilizg oo trim f2ter2lly was gpood.  Direciicc2lly. =xf g=ite 25 good 23 it w2s latesally Becaczse of tiis
wesy slow directiczzal responmse. it doesz’t coite w2st 1o comoe aracmd 25 L2531 as § w2z, bes eoce I got iz there 224 got
2 Izimoved, the 2irplese Beld its 2rim o=ite welll Loogitadizal ti=n was ok2y.

SELECTION OF AILEZON AXD RULDER CONTROL SENSITIVITIES
= 286 Leglsec® -in. N

L; e

» = 19.5 deglsec” -i=.

1 was able to select lgk: 2ilero=s on t2at ooe, Bt oot oresly ligst becacse there were 2 corple of
problems there. Sideslip was geserated 22d it looked like it w2s i:i:ia!!y i the proverse direction. Tkere's a bit
of a tendescy for the aisplaze 20 acceleraie in roll, 22 2 lirtl= Bi2 of 2 tendency peskaps to orercoztrol in back angle.
So you mizil interprel those 25 a s:mall comprommise in the lateral 2ileros gear selection. 122d 1o back off on what
I started o1 iziiially oo e :ndder seasitivity. As an 2irplacze, @t doesa't Rave vesy mch of a teade:xy 10 wazt to
stay poizted is ke direction you're goizg, or it's ot very stiff so tkat 2 little bit of rzdder causes the nose 1o move
crite 2 bit and picks cp quite 2 large sideslip angle. There was a need for some coordization with the proverse yaw
pn..a*:!y oot dering the rolling masecrers, bzt at the end of a rolling manecrer where the nose wozld just want to
slide, first coe direction and t=en the otker 22d you kave to put it back with the rodder. With the initia] gearing
selectiozs, trere was a gaite s2rked tendency on my part to overcoatrol that so I keavied up the rudder and that
kelped a2 bit.  The control forces are goed in all three axes. The displacements 1 thozght were good and no prob-
lems with ce=trol barmony.

AIRPLANE RESPOXNSE TO PILOT INPUTS

Aileroa-oaly inputs produced a little bit of proverse yaw and you could feel the airplane accelerate a
litile bit in roll, bot in gexeral the roll respoase was smooth and didn't really notice much difference between with
2rd withoot redder. I wasn't able to coordinate the proversc yaw because it comes in very slowly and thea tends to
go out in the adverse direction, either at the end of the rolling maneuver or during a rolling maneuver. 1didn't
really have to coordinate very much during the actual rolling maneuvers, but at the end of a rolling maneuver, par-
ticularly if I ended ©p in a sizable bank angle, I would usually end up with quite a bit of sideslip into the turn. 1
found myself having to hold rucder in the direction of the turn for a steady turn maneuver. Mostly you end up just
controlling your sideslip with the rudder and doing whatever is necessary without really tying into 3 given aileron
input. As far as oscillatory characteristics are concesned the Dutch roll seems to be very well damped, it was no
problem with oscillations either in roll or in sideslip.

BANK ANGLE CONTROLLABILITY

Ability to achieve a bank angle wasn't quite as good as I would have liked. The airplane bad a bit of a
tendency for a rapid rolling maneuver to want to accelerate in roll and caused me a very slight tendency to over-
shoot the bank angle a little bit and T would like to emphasize that that's very small, but it was there.

HEADING CONTROLLABILITY

Heading control was one of the poorer features. The airplane tended to slide quite slowly in the direc-
tional sense, and I found myself spending quite a bit of time using the rudders just to bring it back. This is a very
slow responding airplane so you just kind of have to feel it back with the rudders until you got the sideslip centered.
The rudders were very strong in creating sideslip even at the reduced control sensitivities so that you had to take it

fairly casy with the rudder.
BANK ANGLE COMMAND TRACKING TASK

Performance was fair to good, no real oscillatory problems, but a little bit of a tendency to overshoot
particularly for a large bank angle change, but again this is real slight. The biggest problem again was picking up
sideslip and having to make a conscientious effort to put it back toward the center.
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LONGITUDINAL CHARACIERISTICS

Leogirodizal kandling cralities were good. I'é&ids’ttisk tiéy ixterfesed with the literal-diréciiosal.
SUITABILITY OF T=E AIRPLANE CEARACIERISTICS FOR THE FIGHTEX MISSION

I Goo't believe that these cE2racteristics aze saus!acwzy I tkick L.ey re acceg:able. Ect not szt.s—
factory. Inthe 2ir-to-2ir role, yoo Eave to spe=d goite 2 bit of time workicg on the sideslip and'tkis s!orr*vm
coe w2y or the ctber, althoogh you c2o pet it back o the cester. It'sa::oyx..ga::dlt.z.l:mc'ases e amieEt of
work, ce-:a::!y 2 moderate 2ot you kare to contizzelly perform that sideslip cezlering. ‘Oze good featcie aboct
tbese cEaracterisiics o2 e zir-to-groead wockd be the l2¢ck of turbulence respozse sO that thx:-k yo= coald ..zndle
=22 pan of i2 pretry well, -

GOOD FEATURES

Yoo Ead good rolt pesformance and fortemately you dida't kave much of 2n oscillation to kave to- contead
with in the sideslip.

OBIECTINNABLE FEATURES - R

Primary objection is the drifticg off in sxdeshp. the fact that you have to hold stady rc.dder in the tu'n.
2od the fact that the 2irplane accelerates ©p in roll. -

SPECIAL FIiLOTING TECENIGUES- -

You kave to pay cons:derable attention to tke sideslip and" continually put it back toward the cenxer. but
this was really got too difficalt to azcomplish, so the bxggest problem was how rapidly you'd be able to getit back
towards the ceater.

PRIMARY REASON FOR THE PILOT RATING

-1 think the airplane is acceptable, however I do not feel these characteristics are satisfactory. I think
the deficiencies are slightly more than minor, moderate compensation is required.

CONFIGURATION 3 N5, L% =+0.10 PILOT PATING 8  TURBULENCE RATING A
INITIAL IMPRESSION AND GENERAL COMMENTS

My initial impression was that | wasn't going to lixe it and that it wasn 't going to be very good. Lot of
proverse yaw every time you put in 2n aileron control input'and a relatively low frequency.n looks like to me that
large sideslip angles were built up. Had a hard time coordinating the proverse.yaw - in the steady tarns the sideslip
comes into the turn and you end up holding rudder in the normal directions. Quite a bit of coordination is required
and quite large sideslip angles are developed.

ABILITY TO TRIM
Atility to trim laterally and directionally - I thought were both good. Longitudinal trim was likewise OK;
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
1 = Y 2 _: 1 = 2_:
L5,u 272 deg/sec” -in, NS” 22,5 deg/sec® -in,

1 ended up keeping what we started out with on aileron sensitivity because it seemed to be just about
kind of a moderate type selection, as I mentioned large sideslip angles were developed with an aileron control input
which are aggravated by the higher aileron control sensitivity so that the value I had seemed to'be in a range that [
could control the airplane in roll to a reasonable degree with forces that were only moderately light. 1 was able to
keep the sideslip under control somewhat so that there was a bit of a compromisc on the-aileron gearing selection
keeping it lower than I would probably normally like in order to keep down the large sideslip angles that were
generated There was also a tendency on the aileron on the roll control to overshoot and oscillate. A very squeamish
airplane in roll so that keeping the gearing a little lower than normal would help that situation somewhat so there
were a couple of compromises involved in aileron gearing sclection. Rudder I ended up going to lighter forces-on
the rudder in order to be able to coordinate the large adverse sideslip that seemed to be there during a steady turn.
In other words when you would initially put in an aileron control} input you would get a quite large proverse yaw but
then when you got into a steady turn, the airplane required steady rudder into the turn and the rudder sclection was
primarily based on my desire to have light for .cs since 1 was having to hold steady rudder in turns. Displacements
were small, control harmony 1 thought was go.d.
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AIRPLAKZ RESPONSE 70 PILOT INPUSS

Usirg 2ilerca izpot without the rudder, most roticeable thing was that there was enough proverse yaw
t:at yoa coald actcally see it is the roll control even though there seemed to be a relatively small roll to sideslip -
you cocld {eel tte airplace accelerate tp in roll and generated a qrite lasze proverse.sideslip initially then as the
2izplace rolled and began to pick cp a steady tarn, tke sideslip came back into the adverse direction. Coordinating
tkis wag difficult, such large sideslip angles were generated in both the proverse and adverse direction if you wish
20 keep the airplane under coztrol in sideslip you kad to make an attempt to cross control initially followed by normal
coordination, this was a difficult task to do. The 2irplare, in the Dutch roll, dida't seem to be oscillatory direc-.
tionzlly bowever there was aa oscillatory tendency in bank angle when you attempted to ¢ontrol bank angle tightly.

It takes I thirk an incrdinate amount of your time attacking the coordination requirements in cross controlling
followed by the normal redder inputs so that the maneuvering coordination requirements were quite stringent.

BANK ANGLE CONTROLLABILITY

o st

d

LR T S B

It's difficult when done aggressively. There is a definite tendency to overshoot and also 2 tendency to

TEYY v
ik WAL S
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t

- oscillate abort the bank angle so that you really have to turn down your input on the bank angle and go at it quite a bit-
;;;q slower in order to achieve the proper bank angle.
3 HEADING CONTROLLABILITY

Heading contro! is quite poor ca this airplane and the large sideslip angles that are generated seem to-
be at a relatively low frequency so that you end up kind of pushing the nose around with your feet.

BANK ANGLE COMMAND TRACKING TASK

g

Ol
ot

When I lose the cue of the sideslip needle I have more difficulty because I find that I was.relying on the
displacement of the-sideslip needle and making a conscientious effort to put the needle back in the center in order to
keep the sideslip under control. When I went to the bank angle tracking task and attempted to use just the ball then

I wasn't quite so good at it. So that the bank angle tracking task performance was only fair and | think the only
reason I could do it fair is by goiag at it quite slowly.

RESPONSE TO DISTURBANCE INPUTS

The airplane has a very negligible turbulence response, both laterally and directionally so that it was
really no problem there.

LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualities were probably the best thing about the configuration. They did not
degrade or detract from the lateral-directional evaluation.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

1 do not feel that these characteristics as I see them are acceptable for the fighter task, The quite
large sideslips generated I think would completely negate any ability on the pilot's part to be able to suit him in a
target air-to-air or air-to-ground. You just have to spend too much time controlling the sideslip. Also, the ten-

dency to overcontrol and oscillate in bank angle I think is a great detriment to the air-to-air task in particular,
perhaps less so on the air-to-ground,

GOOD FEATURES

There were really no good features, longitudinal was perhaps only good feature.

OBJECTIONABLE FEATURES

The major ones, the large sideslip angles generated starting initially in the proverse dircction and
Ji ending up in the adverse direction - difficult to coordinate.

SPECIAL PILOTING TECHNIQUES

You do have to spend more than the normal amount of time tracking the sideslip in order to keep it
under control. You do have to try to coordinate the proverse and the adverse yaw,

PRIMARY REASON FOR THE PILOT RATING

- e

I think the airplane is not adequate - you cannot do the job, it’s not acceptable, however, I do feel that
it is controllable., However, you do have to spend a lot of time controlling the sideslip so that you have to detract
quite a bit from your task just to keep sideslip under control.
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CONFIGURATION 8 I\vs' Tes /L'g" =-0.05 PILOT RATING 8 TGRBULENCE RATING c
INITIAL DMPRESSION AND GENERAL COMMENTS
Voice recorder malfunctioned. Pilot comments were therefore lost.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

I 4 - . 4 _ 7 2 _.
L’u = 304 deg/sect-in. N&? = 17.0 deglsec }n.
CONFIGURATION 8 N, [Ls, =-0.03  PILOT RATING 5  TURBULENCE RATING D

INITIAL IMPRESSION AND GENERAL COMMENTS

It was a confusing configuration because there are some interesting things going on and it’s kind of hard
to sort them out.

ABILITY TO TRIM

Trim wasn't difficult in either axis. Directional, if anything, a little degraded from the lateral, but
still okay. Longitudinal trim was okay.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
L:;u = 287 deg/sec?-in. Na,-ﬂ, = 14.0 deg/sec? -in.

There was a lot of sideslip generated to a roll control input. Very difficult to zell if it was coming from
the ailerons or from the roll rate. But I purposely kept the gearing a little lower than I would possibly like in order
to cut down on this sideslip problem. It wasn't an airplane that you could really be overly aggressive with. [
ended up with the rudder sensitivity that I started out with. It was real easy to overcontrol the sideslip. By heavying
it up I found I had a little better coordination. In other words, better harmony between the ailerons and rudder input
with the heavier rudder selection. Forces were noticeable. Displacements were still small, Control harmony in
gencral was good.

AIRPLANE RESPONSE TO PILOT INPUTS

I didn't look at that closely but what I think I was seeing was a little bit of proverse yaw due to the aileron
input and then a fairly strong adverse yaw due to roll rate. Anyway, it turns out that coordination required is in the
adverse direction. It's a problem, but not too difficult to do. You have to stick with it because of the fact that you
can generate quite a large sideslip if you don’t coordinate. But the coordination required is in the proper direction
so that I was able to accomplish it at least. The airplane seemed to be very heavily damped, oscillations were not
a problem, at least in the classic Dutch roll. Rudder is required in the normal direction for most rolling maneu-
vers. That surprisingly was not too difficult to achieve.

BANK ANGLE CONTROL LABILITY

Ability to achieve desired bank angle control surprised me a little bit. The roll rate was not real smooth
cven with coordination and 1 had a tendency to kind of work my way up to the bank angle and 1f I went at 1t aggressively
enough then 1 tended to overshoot and I felt that it would take me 2 or 3 tries to settle down on the bank angle. Any-
way, the bank angle control is not as good as I would have liked or has been.

HEADING CONTROLLABILITY

Heading control was not even as good as bank angle control because of the sideslip angles that were
generated and the fact that | had to pay attention to sideslip and put the ball back into the center.

BANK ANGLE COMMAND TRACKING TASK

Performance was not particularly good, only fair. I noticed a tendency to work my way up to the bank
angle, a tendency to overshoot. It's kind of difficult to explain. It's not what I would call a classic oscillation about
the bank angle. 1 think it was the fact that I wasn't able to pinpoint the thing as nicely as I would have wanted to.
Sideslip was a bit of a problem there. Sideslip seems to have a fairly strong rolling moment assoctated with 1t.
Maybe the coupling of those two was getting me,

RESPONSE TO DISTURBANCE INPUTS

Response to disturbance inputs was mostly in roll. They weren't as bad as I had expected them to be.
It did cause a moderate deterioration in my performance and 1n my bank angle controllability,

LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualities were okay. No problems there.
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SUITABILITY OF 7HE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

tey 2 - i 2 d ‘don’ fize 2 tazk

1 think they are 2<C ble. Tkey certainly are mot szu;!z_czc:y. beczcse you doa't Eave 25

angle coztrol 2s yoa wold lﬁéegj'oa don't kave as good 2 masecvericg capabilily 25 1 -'c:}d 41::: tto see_m"l'ch‘e otker
reasch is becacse of e large sideslip 2ngles that cas be gezerated withool c_oo.'dx:n_uoa.; ’ n::_- o-grocad 2 e ] o
thi=k the bank 22gle Tespozse to torbalence wozld be 2 factor. Eowerer, 1.1bink that t2c ro “‘iﬁme&t c'.-.;? 21

you to get thizgs oz target in enough tie to keep fromm kavicg these large disterbarces to really 2 yo

were doing.

GOOD FEATURES

s 5i ink = rdizatics regrired is in the proper
Nothing rezlly octstardingly good. I think the fact x_hat :.t:e cooxdis 3 e proper
direction and tberegloze you kave a chazce at least to keep tke sxde‘shp somenkere in boe=ds by né:_::g ,csm;.::n
costrol technigues is perkaps a good featave. Then the fact that t=e D=tch roll is so well damped is 2 g -

OBJECTIONABLE FEATURES

Objectionable features revolve primarily around the not really slow directional response, but perkaps it
is, and the fact that a large sideslip angle can be generated if you don’t coordinate and the fact that you kave o
spend a considerable amount of time working at the ccordination. I think that the bank angle response to disturbance
inputs falls into the objectionable features category.

SPECIAL PILOTING TECHNIQUES

You need to coordinate with the rudder for any mansuvering task and if you don’t cocrdinate, quite large
sideslip angles are generated.

PRIMARY REASON FOR THE PILOT sATING

I think that it is acceptable, however, I don't think that it is satisfactory. I think that the sideslip that I
am’seeing and the fact that I have to keep working them out certainly falls in the moderately objectionable category;
considerable pilot compensation was required.

............................................. e =

CONFIGURATION 8 N5, [l =-0.01 PILOT RATING 4 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

It's one where I'm really having difficulty making up my mind. It's got some good points and then it's
got some bad points and the bad points don't show up all the time and that’s what concerns me and I'11 talk about
that later. My initial impression of the configuration was that it wasn't going to be very good.

ABILITY TO TRIM

Lateral-directional is really very good. The airplane is a little slow responding directionally, but once
I get a trim, it doesn't seem to want to wander away, Longitudinal trim is okay.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
7 - t r - F
Ls,, = 297 deg/sec?-in, N52P = 16,0 deg/sec? -in,

I had a low frequency, lazy feeling airplane that I couldn’t maneuver agg-essively, I felt like I was
tuning mysel{ to the airplane somewhat with the aileron gear ratio sclections that I wanted. So they were quite
satisfactory, I had no complaints about the selection that I made. This really wasn't a compromise. The rudders,
I heavied up a bit because it was very easy to overcontrol directionally. With the heavier rudders, there was less
tendency on my part to disturb the sideslip. The forces on the rudder then were a little heavier than perhaps
would have liked, and 1t you call anything a compromise, it would be that, Displacements were small in all three
axes, control harmony seemed to be good.

AIRPLANE RESPONSE TO PILOT INPUTS

The response to an aileron without rudder, the roll response seemed to be very smooth and there was a
little bit of sideslip generated. It secemed to come about primarily due to the roll rate, but it was not excessive.
I coordinated the airplane, the yaw that 1 was seeing was in the adverse or normal coordination direction. When I
did coordinate the airplane, I had a tendency to overcontrol and forced the sideslip out the other direction. Sol
think I tended to keep my feet on the radders, but probably putting in very small, if any inputs, So in maneuvering,
if I tried to coordinate the airplane as I rolled it, I usually overcontrol, however, if I'd stop the airplane abruptly
and maneuver abruptly, it'd look like I occasionally ended up with fairly large sideslip angles which were relatively
slow in coming back to center. That took some conscious attention on my part, had to go into coordinating the side«
slip as it built up just because it was there and not because I seemed to be putting it there with my aileron control.
Coordinating aileron and rudder together is pretty easy to do with a slight tendency to overcontrol. However on an
abrupt maneuver, when I've stopped putting in inputs, the airplane would occasionally end up in a large sideslip angle
and had to tuke the rudder to bring the ball back to the center.
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BANK ANGLE CONTROLLAPILITY

Ability o 2ckiere E2=k 2228 was £2ir 1o good. A Ertle bit of tendency o oversosirol, meriicalizly when
sidestin &4 get izio the plctcre. Was Ezvizg 2 Kitle moore &ifficcly t2as | wocld ke to see becacse the 2irplaae,
directis=ally is very slow to respond 5o t=2t whes 1 roll the wizgs level 22d expect t2e nose to be £igka wkere § wasy
it, occasioc=2lly it's sloxly drifiizg back from t2e sideskip distertance.

HEADING CONTROLLABILITY

Tke Eeacizg comirol is ool as good 25 the Bank 22zle coxirel.
BANK ANGLE COMAMAND TRACKING TASK

Bank angle trackisg task, serprisizgly, was I thougkt preny good. I perposely left the trackisg task o
so t=at t=e sideslip necdle wonld zo away or oot indiczte sideslip 10 rme, marnecver t2e 2irplaze 2brepily, 224 we
seemed to be doizg pretiy geod. If I worked 2t tze sideslips or o't coordizate at all even, t2e sideslip seems to
stay relatively sm2ll, bet on occasion ] exd op with t2ese real large sideslip angles.

RESPOXNSE TO DISTURBANCE INPUTS

The airplane dida'"t seem 10 be excited very much by the random disturbance. If anything I"m seeing a
little more in the bank angle than in tke directional ckannel, bt even t2at wasn’t too bad and we had aa asrborne
target which we tracked for 2 while and that was reasomably fair excepl for the sideslip and ke disturbance wken |
try to keep the nose right on the target, 1°d overconirol in sideslip. So the response to disturbance dida’t cause
major disreption i my ability to perform the task.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

Air-to-air - Idon't really think tkey're very good. I think the slow directional response really 1d
cut down my ability to get right on a target ard hold it there. Air-to-ground, I think you'd have similar problems.
The 2irplane is so slow responding that it just takes 100 long for it to come back by itself and when I get in there with
the rudder, I tend to overcontrol the directional response and that's not good. So the special problems involved are
in those two things. When I do get a sideslip disturbance and I let the airpiane take care of itself, it's slow coming
back. If I try to take care of it myself, a stroang tendency to overcontrol.

GOOD FEATURES

The roll control is certainly a good feature and also the fact that there is only a2 small 2mount of sideslip
generated if you roll the airplane at reasonable. but not necessarily the very rapid, roll rates.

OBJECTIONABLE FEATURES

It's an objection on my part that I don't get in there and fly the airplane as aggressively as I like to fly it
in the fighter mission because of a slow directional response and a tendency to excite large sideslip angles. It's
objectionable to me that, when I do try to coordinate the airplane, I overcontrol in sideslip and again excite large
sideslip angles.

SPECIAL PILOTING TECHNIQUES

You have to pay considerable attention, I think, to the sideslip response and keep checking it to make sure
that the sideslip is near zero.

PRIMARY REASON FOR THE PILOT RATING

I'm going to say that this configuration, as it stands. is not satisfactory without improvement. [ think
that the sideslip response that I see is certainly annoying. I don't think it's a real moderate objection, but I think
it does require, on my part, a moderate amount of pilot compensation to keep checking, getting the stdeshp back
to zero.

CONFIGURATION 8 N3, iLj, = -0.0l PILOT RATING 4 TURBULENCE RATING C
INITIAL IMPRESSION AND GENERAL COMMENTS

Initial impression of the configuration was that I wasn't going to particularly like 11, then I kept going
through phases with the thing where there were some things about it that I liked and some things that I didn’t like. 1
triecd maneuvering the thing aggressively and less aggressively and working without the random noisc a number of
times just to see what was going on and frankly I found it a very difficult configuration to evaluate.

ABILITY TO TRIM

Ability to trim laterally seems to be a little better than it is directionally. Directionally the airplane
secms to be relatively slow although it seems to be well damped. You have to spend a considerable amount of time
looking at the sideslip and making sure you've got it squared away, There were a couple of times there when 1
thought I had it trimmed, when it seemed to drift off a little bit on me. So the directional trim wasn't quite us good
as the lateral. Longitudinal trim was good.
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SZLECTION OF AILIRON AND RUDDEZR COXTROL SENSIFIVITIES
o= S [ = -2
Lz, =282eglsect-ix. K3p = 10 Segplsec® =

1 selected am zilerow geasiag 1221 was prolebly o Kxle less =22 wiat L E2d £= the past bo i seeed thaz
I meeded 22t iz osder to keep froam cverconizoliing 222 25 I we=2 oo o the 2ileson gearizg, E see=ed to excize 2
Erle more sidesliy, alitocgh mot a log, adﬁesﬁes!i;m-udmm&ée&ms:;zgalfzm&scﬁgmm
Thrre was 2 very slze: compromise i 2ilersa gearisg, Bos to mey thisking, 2 wery sigeifica=1. _l &2 fizd E:x 1
Eave to ccz dows tBe redder se=sitiwity | tink a sigoifica=t 2mmocst from the i=ftiz] rwider se=sitizity that we kad,
axd primarily becaose it was very e2=y to excite sideslip with the rufder with tiis cenfigeration. | focad tat :be:-e
w2s 2 oeed for 2 litle ¢oa:é£n!ioea=dlmcvrer¢oc::cu£=;:besi&s!ipqauzwzzdw:muazé_oun:be seddes
sexsitirity, it meade my torm coordization 2 Bot easier to pesform. So the forces were sa2tisf2ctory in 2l three axes.
Displzceze=ts were s=2l! 222 in gezeral the E2rmo=y of the conirols was good.

AIRPLANE RESPONSE 7O PILOT INPUTS

With atleros-o=ly izpels it seemced to Eave 3 ootk roll rate. At least _v-E:z: listle _c':a:;es 1 was seeisp
were s=211 enocgh or slow enosgh that they &id="t make rmuch differecce. A little bit on coo:é_::a:: regoired in
ke norm2l or 2dverse direction, bl it was relatively easy to perform and ooce £ got tee gearicg sex somewiere zear
tke proper valve, I Gids'; kave 100 mzck difficelry with that. The airplace, doring rapid masecverizg, did seemto
break izto 2 Jittde bit of 25 oscillatioz. It was very slow and it dida't persist, bl there was about oze or two ever-
skoots 2nd it took me caite 2 bit of time for these cocple of oscillations that I s2.~ to dic o=t.  So th2t was a bit of
2 problem.

BANK ANGLE CONTROLLABILITY

Bank angle coztrollability is caly good. A teadeacy for this kind of residzal sideslip, I thizk is probably
a good way to describe it, causes the airplane to roll a little bit away from the bark angle :l:at_l just got, and 1 'could
control it, but it required kind of a secozdary inpct in order to be able to kold the bank angle right oa. It wasn't
something that was really difficuit to do but something that was noticcable.

HEADING CONTROLLABILITY

Heading control was only good also. You'd stop the airplane then you'd have this little bit of resideal
sideslip or this very slow oscillation with the rose.

RESPONSE TO DISTURBANCE INPUTS

I seemed to have a fairly noticeable roll response to the disturbance_ inputs. But more noticeable were the
sideslip angles that [ was seeing 2s I maneuvered. 1 don't know whether that bzfxll up or Wha_n. but I would tend o
end up in a lot greater sideslip angle than I really wanted to be. The random disturbance did cause, at least a minor
deterioration in my performance.

LONGITUDINAL CHARACTERISTICS

The longitudinal handling qualities were good, didn't interfere with the lateral-directional.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

1 don't think they're suitable for the air-to-air mission primarily because of my poor directional control
or poor sideslip control and when you're trying to shoot another airplane, particularly with guns, sideslip can be
quite critical and here the airplane is very slow responding in sideslip. Air-to-ground, you'd have similar problems,
perhaps you'd have a little more time to keep the sideslip in the center. 1 would think for this configuration you'd
definitely want some type of sideslip indication whether it's string in the front or needle or something because the

sideslip is a little bit insidious and it's not oscillatory to the extent that it's noticeable and you're getting side accele-
rations which tend ¢z he very slow.

GOOD FEATURES

The airplane had, I thought, good roll and bank angle control. 1 could manecuver the airpsanc aggressively
and 1 couid fly it like a fighter.

OBJECTIONABLE FEATURES

Objectionable features - just one that I've been talking about mostly and that's this tendency to generate
or end up with a residual sideslip angle which I found required more attention than I thought was necessary in order
to be able to perform the fighter mission. 1 thought the sideslip anglcs generated in the turbulence were noticeable
and excessive for protracted mancuvering.

SPECIAL PILOTING TECHNIQUES

You do have to pay more attention to maneuvering the airplane dircctionally than I think 1s desirable.
Coordination, however, is in the proper direction and if you're concentrating on it you can keep the needle pretty
close to center for making rapid turns, I tend to get behind on the sideship.
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PRIMARY BEZSON FOR TS FILOT RATING

B doc’t sk this 2icplane is s2tisfactony as 23 is. ¥ tiixk sideskis or EErectior2? conirol wonld Eive o be
tmproved, 22 i's 2 meitor Bl 2omoyieg deficiency Be2 i3 does reguire B thizk moderate pilot compensation.

CONFIGURATION 8 n5,_fL% g = $0.62  PILOT RATING 3 TURBULENCE RATING B
DAIFIAL IMPRESSION AND GENERAL COMMENTS

E=itizl Zmoression wes that i w2sa’t too Bad, oot good, Bat =ot too Eed. Iagemeral I comld perform
the t2s5k.

- ABILITY TO TRIM
ABility to trim I thoog:t was preuy good Botk lateral 2=8 direstionally.
SELZCTION OF AILERON AND RUDDZR CONTROL SENSITIVITIES

L5, =226 deglsec-in. b5, = 15.5 Ceglsect -ia.
1 tried aileron with a few different numbers tryisg to get the ttivity that 1d aflow me to rmanenver
t=e 2irplane rapidly 2=d yet keep t=e sideslip doxn to mmore reasozable valres. WEen 1 went too high os the gear
selection there was a very sligkt tendency to overcontrol in back, tkis is very small. I exded rp with 2 very slight
cozpromise 1 wo=ld say on the gear selection and oze that would give me the opportuaity to Bave good, ligkt aileroa
2rd at tke same time keep from producing too large a sideslip angle. On the rudder, Idida't really play with the
rudder very much, 1 was pot able to coordicate tke airplane very well, at least initially, to anaiieroninput. It
recuired steady zrudder in the turn. I dida’t wart to kold a2.10t of fosce ti.ove. 1 found that, because of tie light
directiozal stiffness, it was easy to move the sideslip around .“th your feet so there was a bit of a compromise in
trying o get semething that was sensitive ecough o give mie seascnzble forces in the furn But 20t 200 seasitiv
causing me to overcoatrol the sideslip. Forces that I ended = with on the rudder were a little Eeavy but okay, the
aileron forces were light, r:o problem. Displacements on bank were reasonable, in fact I dida't even notice them.
Control karmony was good in all three axes.

AIRPLANE RESPONSE TO PILOT INPUTS

Aileron response without the rudder was relatively smooth roll rate, but a considerable amount of side-
slip generated in the proverse direction at least initially followed by a very slow migration back to adverse direction
once you have reacked the steady bank angle. Trying to coordirate the initial sideslip, wasn’t vexy good although you
could do it if you thought about it. I ended up having to coordinate the airplane in the adverse Cirection once 1
reached steady state turn. As far as oscillatory characteristics are concerned the airplane seemed to be well damped
and no real osciliations to speak of. The sideslip disturbances are slow enough so that you end up having to push
; them back in. Maneuvering coordination requirements you do have to pay more attention to sideslip than I would like
g ’ simply because it seems to hang up and you have to keep pushing it back. The airplane seems to have a moderate

. roll to sideslip ratio so the sideslip does spill over into the roll but it seems to be generated slow enough so that 1
1 can make aileron corrections necessary to keep it from being a big factor.

BANK ANGLE CONTROLLABILITY
Ability to control bank angle I thought was good, not super, but good.

HEADING CONTROLLABILITY

Wi

Heading control a little bit more of a problem than the bank angle control simply because of the slow
directional response.

BANK ANGLE COMMAND TRACKING TASK

The bank angle tracking task, 1 thought my performance was good, the only problem that I had, again,
was keeping up with the steady sideslips.

RESPONSE TO DISTURBANCE INPUTS

Tracking response to disturbance inputs was I thought relatively small, a little more in roll perhaps than
in the other channel but I think there was no significant deterioration tn my performance although a little more effort
was required.

LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualitics were good and not a factor in the evaluation.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

1 think they are acceptable, I don't think at this point they are satisfactory. I think the slow directional
rcsponse 15 too slow so that 1t 1s very difficult to get the nosc pointed where you ~ould like it to precisely go. Also,
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&csgné;si_eaﬁ';::;ks 222 yoo exd tp geoezati=g occasiczally gel goite k2rge 222 yoo kzve to spexd more time
vl\::i_u._:gaa sidiesiss an is necesszry. O toe 28r-to-gromsd role, e low directicoeal stilizess E2s bren a prodies
trzckisy groced targes, tie mose sce==s £O kave 2 rmind of ifs 0w, it w2sts to wasder oot Wy 2=d then the ez,
GO0 FEATTRES

. The bazk 2ogls comsrollabifity was good, I thong>t it was 2 reasom2ble masecrerizg 2izplace 224 the dis-
tzztance respense was s2lll -

OZJECTIONABLE FEATURES

Prizary objection cexterea aroend the slow directioral stifizess of the airpleze, t=e fact teat siceslip
2=zles 27e occasiocally geserated, 2o the fact 12t I kave 10 pat muore coniizuous mrozitorizg oa sideslip tkan is
mecessary becacse it's very slow meoving a=d it"s very Eard to keep op with,
SPECIAL FILOTING TECHXIQUES

No comments.
PRDCARY REASON FOR THE PILOT RATING

I thizk these deficiencies abandon the mizor bet 2nzoying category, I think that desired performance

ceslainty e;cq:i:cs moderate pilot compensation, primarily in t2e form of lookizg at the sideslip needle and keeping
it centered.

CONFIGURATION 8 AW fi5 ~=40.07 PILOTRATING 8 TURBULENCE RATING  C
INITIAL IMPRESSION AND GENERAL COMMENTS

Initial impression of that one was that it was going to be quite bad. Tkat impression remained throughout
the evalzation.

ABILITY TO TRIM

vod Directional was better than lateral, however, it didn't detract from the evaluation. Longitudinal trim
was good.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
L -204 2_in. 5 =2z 2.
L'fls eg/sec”-in N‘;ep 22,5 deg/sec®-in.

The aileron sensitivity selection allowed me not to generate suck excessive sideslip angles as tended to be
generated with this configuration, but allowed me light enough forces to maneuver the airplane around. On the rudder
it was a matter of just getting the rudder feel that allowed me to keep under control the large sideslip angles that were
generated and not overcontrol the sideslip. So the forces, both rudder and the aileron, I thought were acceptable.
Displacements were small, control harmony was good.

AIRPLANE RESPONSE TO PILOT INPUTS

An aileron-only input resulted in quite a large amount of proverse yaw and a significant acceleration type
feeling in the roll rate. Coordinating this kind of inputs required substantial rudder in the opposite directions and
then as the airplane got banked up, a few seconds later, you ended up holding rudder into the turn, so that coordination
requirements were quite bad, The airplane seems to be quite low frequency so that there is a lazy cscillation; it's
something you can control, if you concentrate on it. You really had to pay attention to sideslip control and every

time you maneuvered, which you couidn’t do very rapidly, you bad to make sure that you put in rudder opposite to the
aileron input or the sideslip would go right off the scale.

BANK ANGLE CONTROLLABILITY
Ability to achieve a desired bank angle was poor. The large sideslip angle does influence the roll control
and you end up fishing around for the bank angle quite a bit, also, because of having to devote an essential amount
of time to sideslip control, my bank angle control deteriorated.
HEADING CONTROLLABILITY

Heading control I thought was poor. I spent a considerable amount of time pushing the sideslip back
to zero.

BAN! ANGLE COMMAND TRACKING TASK

. I found that my performance was poor, primarily because of sideslip control and I was unable 1o keep the
needle in the center because I was trying to concentrate on getting the sideslip back to zero.
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RESPONSE. O DESTURBANCE INPUTS -

Respzose to disterbarnce § izpls’ skowed =2 Pr-....zn!v iz the roll ratker than' e sideslip. Even 2t that,
o=}y mare effort was recx=ired with po Sore t2an a frizor deterioration i an alzeady poor performazce.

LONGITUDINAL CHARACT EB!S‘IICS

Lozgitzdizal kandling cualities were good, 2ad dida’t detract from lateral-Zi~ectional evalealios..

SGITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

1 S0 not feel that t2e airplace is acceptable for the ﬁg,.ter mission. I hink hat the quite. lazge sidesl;
asgles ge..cnted. tze f2c2t=at I kad to devole an inordinate amount of time to sxdeshp coztrol, the fac? that I had
1o m2ke 2 conscientions effort to cross control with the redder in order fo keep 1he sideslip vade? co'n'o. all detract
from my ability to do the fighter mission. Air-to.ground, I'think the sideslip would be the major problem although
the terbalence response in roll would be a contributing factor. i

GOOD FEATURES

TEere are no really good features about it. You could maneuver the thing by cross ccntrolling, but you
corléa’t really do it with 2ny precision.

OBJECTIONABLE FEATURES

Primary objection was the quite large proverse yaw generated with an aileron input. The fact that you
kad to devote a considerable amount of your time to just keeping the sideslip under control was objectionable. [
thought the roll respoase to the disturbance input was quite objectionable.

SPECIAL FILOTING TECANIQUES

1 had to make a conscientious effort to make sure I put in rudder opposite to the aileron input; in roll
control input I would generate enough sideslip to consider that i had 2 controllability problem.

PRIMARY REASON FOR THE PILOT RATING

As far as the pilot rating is concerned, it was not acceptabie, I think considerable pilot compensation is
required to keep the sideslip under control.
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CONFIGURATION 9 IDENTIFICATION
AND FLIGHT TEST DATA-TABULATION

r
fas pr. | TR| Z @ [/ Posc AB oy [t af| . iL r YA
Lsas ¢ $ | stee | 2, | reverr rever2 |9, ] |5 %as RP
014°| 6 c - - 200 | 022 223 170 0.82 213 | 280
007 | 5 8 043 | o946 | 230 | 014 250 172 042 310 | 220
00 |5 B os¢ | 130 | 265 | 00 120 79 0.27 300 | 175
4006 | 4 B 062 | 158 | 315 | 007 7.0 45 0.40 195 | 255
1014 |75 | 8 071 | 1e1 | 348 | 008 126 74 .50 %2 | 275

N
*THE CONFIGURATION FOR THIS VALUE OF—L-,é‘As— DID NOT HAVE THE MODAL PARAMETER OR DERIVATIVES
LISTED BELOW, SEE TEXT PAGE 33. Sas

LATERAL-DIRECTIONAL MODAL PARAMETERS AND STABILITY DERIVATIVES

Wy = 114 Ng = 158 Ll’,, = -108

Ly = 047 N, = 128 L, = oz

Te = 04 N. = 00738 L'p = 473

% = 8 % = 00586 Y, = oam

I%L = 80 Y.-1 = -09s8 \g = 1018
X (%)d = 6.0 );+ «, 0.00308
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CONFIGURATION 9 *N;',,/b?,, =.-.14 PILOT RATING 6 ‘TURBULENCE RATING c
INITIAL IMPRESSION AND GENERAL COMMENTS

I thought it wasn't going to be very good, primarily bécause every time I putin an-aileron inf)ut:l"got quite
a large sideslip disturbance and that requited‘a lot of rudder, to be-able to.{ly the airplane..

ABILITY TO TRIM

Ability to trim the airplane, both laterally and directionally was very good. Held its trim very nicely and
longitudinally the trim was good also. ’

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

! - 2 . 7 _ 2 .

) Lgls = 213 deg/sec®-in. N5ep = 28 deg/sec” -in,
Selection of aileron rudder sensitivities did required a little bit of a compromise on my part. First of all

an aileron stick input resulted in a quite large sideslip disturbance, and consequently I had a fair amount of difficulty
getting a rudder-aileron combination that allowed me to do the job somewhere near adequately. I won't say good
because my performance really wasn't that good. So, in general, 1 got the ailerons where 1 wanted them, but really
fiddled around with the rudder trying to get something that was light enough to be able to control the sideslip distur-
bance, but not too light to keep me from overcontrolling it. And that's pretty-much what happened most of the time,
Once I'd get the rudders to the point where I could control the initial sideslip disturbance as.l.began to stop my roll
rate, invariably I ended up with the sideslip needle out to the other direction indicating overcontrol on my part. So
1 think the final compromise was that the aileron forces were a bit heavier than I would like. The rudder felt heavy
initially, but light toward the end or as I began to reach a steady state. Atleron stick input displacement seemed to
be noticeable and a bit larger than I would like. Harmony of the controls - it was okay, nothing super. Ailcron-
elevator combination was okay. Rudder combination tended to be a little heavier by comparison with the other two
controls.

AIRPLANE RESPONSE TO PILOT INPUTS

Atleron-only input resulted in a quite large sideslip disturbance in the adverse direction, When 1 coordi-
nated the airplane, 1 could keep the sideship near zero during the 1inmitial part of a rolling maneuver, however, during
the roll, 1 could fcel slightly the effects of the Dutch roll coming in requiring a little phasing problem with the
rudder. As I reached the steady state value, I usually got too much rudder input and the sideslip would head out 1n
the proverse direction. I flew this configuration both with and without the advantage of the sideship needle, and
because 1t was tn the proper direction, coordination in general was acceptable, but really not very good. The air-
plane does seem to be a bit more oscillatory than I would like in that I could feel, at least in the rudder require.
ments, a need for other than a pure step-type input into the rudder for a corresponding step input into the aileron,
This was noticeable enough to make 1t feel hike I could feel the Dutch roll feeding into the sideslip response. So the
maneuvering coordination requirements were quite large. 1 find that the rudder inputs required are much larger
than [ would like for them to be, and that my ability to coordinate is not really very good.

BANK ANGLE CONTROLLABILITY

Bank angle achievability is really pretty good. [ didn't have any oscillatory problems in bank angle. The
sideslip that I'm seeing doesn't seem to feed into the roll very much so thait I was able to acquire a given bank angle
reasonably well,

HEADING CONTROLLABILITY

When I got the airplane wings level, it was not unusual for the nose to have a sideslip angle, and therefore,
not be pointed precisely where I would like and would require a rudder input to get it back. 1'd like to explain that
the sideslip oscillations that I see seem to occur at a reasonable or modera.e frequency, and that the damping is not
overly iight, but I'm not complaining about the damping so much, but just the fact that the airplane 1s usually not
pointed 1n the direction that [ want it to go and requires a rudder input to get it where I want it to be.

BANK ANGLE COMMAND TRACKING TASK

I thought my performance was reasonably good, however, 1 could not attack the task asaggressively as
I would have liked because I stirred up too much sideslip, and therefore, my good performance has to be considered
tn the light that I was really not flving the task as aggressively as 1 would like. The large sideslip disturbances
were noticeable and did require that[ cut down my gain on the tracking task in order to keep the sideslip under
control.
RESPONSE TO DISTURBANCE INPUTS

Response to disturbance input - really not too bad, noi too much more than I wo.ld expect for an airplane
in this class. It does increase my effort a bit, but the deteriorition in my performance is really not very great.

LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualities were good, they dida't \nterfere with the lateral, There was no significant
mismatch so that the longitudinal handling qualities were not a factor.
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SUITABILITY-OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I don't parzicularly feel these airplane characteristics are anywhere near satisfactor - for the airsto-air
missioh. My inability to control the sideslip would certainly degrade my weapons capability or some of my ability
to fire a gun. The large sideslip distirbances decrease the aggression with which I'm willing to 1ly the airplane
.because the sideslip slips away from me if I fly the airplane reaily 2ggressively. And I think thes. comments also
go along with the air-to-ground mission. Special problems, again, centeied around the large sides.ip disturbance
due to aileron control input.

GOOD FEATURES

Longitudinal handling qualities were good. Lateral - I didn’t have an awful lot good to say about it: The
bank angle controllability is.probably a good feature.

OBJECTIONABLE FEATURES

One strong and outstanding objection - the large sideslip disturbance following an aileron control input,
Fortunately, this disturbance is in the adverse direction so that I do stand some chance of coordinating.the airplane.
By programming my rudder inputs in this, kind of overemphasizing them as I maneuver the airplane, I could keep
the sideslip somewhere near zero, although not really very well.  Also this tendency to overcontrol the sideslip
as I begin to phase out my roll rate and the requirement for the rudder input in order to keep the sideslip at zero
during a rolling maneuver.

SPECIAL PILOTING TECHNIQUES
A large amount of normal coordination is required and it's required every time you maneuver the airplane.

PRIMARY REASON FOR THE PILOT RATING

I don't feel that these handling qualities are satisfactory as they are, however, I do feel they're acceptable
if'we can get them improved a bit. I think the deficiencies that I see are certainly very objectionable although
tolerable and it requires an excessive pilot compensation on my part to get an adequate performance out of the air-
plane. I indicated earlier that the random disturbance really didn't cause much more than a minor deterioration in
my performance even though more effort was required.

.......................... R e e L A L R L R L LT

CONFIGURATION 9 Nj, [L5,  =-.07 PILOT RATING 5 TURBULENCE RATING B

ux § INITIAL IMPRESSION AND GENERAL COMMENTS

;‘T g My first impression was that the handling qualities weren't going to be very good. Turned out that they
s b weren't really as bad as I thought, but still they weren't very good. .

1]

G ABILITY TO TRIM

'& 2

Ability to trim was good both lateral and directional and the longitudinal was good.

RYec)

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

X
% L,:;” = 310 deg/sec? -in. N"I'RP = 22 deg/sec?-in.
1 selected light forces. There were no compromises on the aileron, [ had to lighten up the rudder forces
- a little bit, When [ get the rudder sensitivity large enough to hold the sideslip near zero for a rapid aileron step
input I find that in the steady state I tend to hold too much rudder and overcontrol the sideslip in the other direction,
| I'm not real sure what my problem is but this particular configuration had a quite noticeable amount of adverse yaw,

80 I did need the rudder and a quite large amount every time I tried to coordinate a maneuver, But then I would find
¥ out that in the steady state, I guess 1 was holding in the rudder, still, particularly on some of these protracted high
b g maneuvers with the other airplane, 1 would push the sideslip quite smartly in the other direction and I never really
3 got very good, The forces on the rudder seemed to be little more than what I would like. 1 think that is probably
because I just have to use more rudder than I would like and if [ had lightened up the rudder forces much more then
1 would have overcontrolled the rudder that much more. Displacements for all three axes I thought were large.

%‘ AIRPLANE RESPONSE TO PILOT INPUTS

i

:f? Aileron input vithout the rudder 1s quite unsatisfactory. You put in aileron input and sideslip builds up

& and I'm almost reaching roll reversal with this configuration. If I coordinate the rudder with the aileron | can get

$1 rid of this roll reversal and get reasonable roll rate out of the airplane. Manuevering coordinating requirements

A are quite large. It is more rudder than what | would like to use in the fighter mission. The only problem I was

k3 having was the large sideslip angle that | was generating while trying to track the other airplane.
’ BANK ANGLE CONTROLLABILITY
o Bank angle control 18 pretty good - [ didn’t seem to have any oscillatory problems or difficulty in achieving
;;, bank angle,

0w
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SADING CONTROLLABILITY T

) Heading control - quité a bit miore difficuit-because you havé to make a consciesitious effort to get the side-
slip Back to zero to make sure the airplané was pointed in the direction you wanted it fo be. " .

'BANK ANGLE. COMMAND TRACKING TASK R

1 thought my performance was fair to good. No problem in tracking the bank angle. Agdin, the oné
noticeable problem was the large sideslip angles that I was achieving.

RESPONSE TO DISTURBANCE INPUTS

Response to random disturbances really weren't that great in any of the axes. It didn't cause any morc of a
noticeable deterioration in my performance than I would have expected.

LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualities were good. They did not degrade or interfere with my lat al-directional
evaluations.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I don't feel that they are satisfactory for the fighter mission. You have one singular problem: a large
amount of adverse yaw and the sideslip angles that | gencrated either with an aileron input or by holding too
much rudder after I had taken an input out. Air-to-ground, perhaps a little better suited than the air-to-air, but
the sideslip I think would still be a problem and you would introduce, I think, significant errors in your weapons
delivery because of the sideslip angle.

GOOD FEATURES

I think the lack of oscillatory characteristics and the Dutch roll characteristics are good features. The
fact that I can maneuver the airplane in roll quite aggressively is a good feature.

OBJECTIONABLE FEATURES

The good features are very much overwhelmed by that one outstanding objectionable feature and that's the
large sideslip angles generated with the aileron control inputs, and my inability to coord:nate these mancuvers as
well as I would like. Fortunately the sideslip that's generated is in the adverse direction and so the coordination
requirements are normal and I could keep the sideslip usually within bounds as long as I paid attention to it. When
I didn't pay attention to it, then I generated some fairly large sideslip angles.

SPECIAL PILOTING TECHNIQUES

Coordination is required for all rolling maneuvers. Coordination itself is not very easy and you have to
watch the tendency to overcontrol with the rudder.

PRIMARY REASON FOR THE PILOT RATING

I think adequate performance is attainable but 1 do not feel that it's satisfactory without some improve-
ments. [ find that this much yaw is certainly moderately objectionable and I think it requires considerable pilot
compensation in the context of the fighter mission in order to be able to fly the atrplane aggressively and keep the
sideshp response at a reasonable balance. Turbulence really didn't cause that much of a deterioration in my
performance.

CONFIGURATION 9 N‘,;is /L";” = 0.0 PILOT RATING 5 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

Initial impression was that I wasn't particularly going to like 1t and primarily based on the quick look, a
lot of sideslip generated with the control input and then the fact that the sideship did seem to show up a little bit tn
the roll rate.

ABILITY TO TRIM

Ability to trim in all three axes was good, didn't present a significant problem 1n this configuration
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

’ - 2 ’

L"/)S = 300 deg/sec® -in, Na—kp

Didn't really feel there was a compromise on the aileron, however, there was on the rudder. On the
a1 -ron I selected a gear ratio which I thought was reasonable, wasn't necessarily very hight because 1 was
generating some larger sideslip angles and the higher gear ratio tended to antagonize that situation a little bat. |
didn't really come up with what I thought was a significant compromise in order to be able to do the task, so atleron

= 17.5 deg/sec® -in.
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gearing'was good. On the rudder, however, there was a lot of sideslip generated. However, when I went up on the
rudder sensitivity, there was a strong-tendency on my.part to overcontrol sideslip, somewhere arournd the neutral
-point, then I backed down on the sensitivity and it was better coordinating.but there was a requirement on'this con-
figuration to hold 2 substantial amount of rudder-in a steady turn and.holding  fairly. higk bank angle turn required
a noticeable amount of force on the rudder.in order to be able to do'it. So that, there was kind of 2 compromise
on the rudder trying to come up with something that would fit the sensitivity about the small bank angles and still
not have excessive forces-about the large bank angles, or when holding a steady turn. So, generally, forces on the
ailerons’were reasonable but not particularly light. The forces on the rudder seemed to me to be light about the-
small bank angles, near.neutral, and heavy on the large turns. Displacements: they are noticeadle on the rudder,
displacements on the ailerons were OK. Control harmony in general, .though, is good, being a little heavier on the
rudder in comparison with the aileron required in the steady turn,

AIRPLANE RESPONSE TO PILOT INPUTS .

The airplane response to aileron without the rudder seemed to be quité a bit of sideslip generated. It did
seem to show up in the roll rate and if we didn't get roll reversal to an aileron input, we were pretiy close, When
you coordinated with the rudder, the roll rate picked up considerably and was quite a bit smoother. Oscillatory
characteristics: the airplane is very highly damped in the Dutch roll and so really wasn't much of an oscillation for
this particular corfiguration. Maneuvering coordination requirements are quite stringent, you need a Jot of rudder.

BANK ANGLE CONTROLLABILITY
Ability to achieve a bank angle was actually pretty good.
HEADING CONTROLLABILITY

The heading control wasn't particularly good because I would build up a sideslip angle. Even though the
Dutch roll was well damped, it seemed to take a while for the sideslip to come back to zero and even when I jumped
in there with the rudder it took a little longer than I would like to gzt the sideslip back to zero.

BANK ANGLE COMMAND TRACKING TASK

The bank angle tracking task performance war only fair to good, leaning toward the good side. Again,
problems with the sideslip and the rudder requirements were large, but in general I could take the bank angle
reasonably well,

RESPONSE TO DISTURBANCE INPUTS

The airplane didn't seem to respond excessively in either axis to the disturbance inputs. If any
a little more in the roll channels than in the sideslip and I think that is attributed though somewhat to the high
damping that is apparent in the Dutch roll.

LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualities were good, they didn't interfere or degrade the lateral directional.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I think it is acceptable but I think it is not satisfactory as it is. Primary reasons are the slow directional
response to the airplane and the large sideslip angles that arc geaerated with an aileron input, The requirements
for excessive rudder for coordination and requirement for steady rudder in a turn all add up not to make an
unacceptable airplane, but certainly an airplane that is not satisfactory as it is. In the air-to-air role, 1 think the
slowness of the directional response is a problem because you would really like to pin down the bank angle and the
directional response of the airplane much faster than I can do here. In the air-to-ground role, I think you have a

:itt:e Lnore time than you do in the air-to-air fighting. You might be able to get away with these characteristics a
ittle better,

GOOD FEATURES

A combination rudder and aileron coordinated rolling maneuver gives you good roll performance, bank
angle control, although not excellent, is I think good,

OBJECTIONABLE FEATURES
Objectionable features primarily revolve around the slow directional response and the amount of coordina-

tion that you need to keep the ball somewhere near the center. I worked with that quite a bit and found that just for

general maneuvering 1 could do a reasonably good job, but when I tried to do 1t without my feet I did build up a large
sideslip angle,

SPECIAL PILOTING TECHNIQUES

Rudder is required for all maneuvers and a bit more attention to sideshp control than I think is warranted,
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PRIMARY REASON FOR THE PILOT RATING B

I think the airplane is -probably acceptable. I don’t feelthat it is. satxsfactory. I-think certainly defi-
ciencies that I'see are moderately objectxonable and 1 t.bmk considsrablé-pilot- compensation is’ required. With
rardom disturbances a little more effort was. required in the-roll channel but I-didn't think there was any really
significant’ detenorauon from what was: already nota really good per[ormance.

s e b < 7 - S Lt - -

CONFIGURATION -9 Nz [L5 =+0.06  PILOT RATING 4 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

1 thought initially that it was going to be pretty good and that held pretty much through the evaluation,
except there are a couple of thmgs that bother me and present a little bit of a dxlemma for me as to whether or not
it's satisfactory.

ABILITY TO ’;’ RIM
Ability to trim was better than most in both the lateral and directional. Longitudinal was good.
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
LS, =195 deg/sec*-in. N5 = 25.5 deglsect-in.

There was a very slight compromise in the aileron sensitivity selection in that when I went to higher

aileron sensitivities or lighter axlemns, I tended to pick up a slight tendency to overshoot in bank angle. So I ended

up I think backing off from the maximum value that I looked at. Sensitive ailerons result ina tendency t6 overcontrol
in bank angle. A little bit of 2 probiem on the rudder., The alrplane appeared to me to have proverse yaw due to
ailerons, however, it had a requirement for adverse rudder in a steady turn. What I'm saying is, mmally the _
reedle would go out of the turn and once I got into the turn and established in the turn, there was d requirement for
steady rudder into the turn. So that I ended up selecting the gearing that allowed me to hold a_reasonable rudder
force in the steady turn rather than having to hold a lot of force for a high bank angle turn. However. when I did
this I ended up with a real strong tendency to overcontrol the rudder initially. Thc forces I ended up with on the
rudder felt a little heavy holdmg them in a steady tu"n, and they felt light initially, upon turn entry if I happened to
inadvertently coordinate in the proper direction for an aileron input. The aileron forces were not real light, they
were noticeable; I could feel that I was having to put in a little force. So that they weren't as light perhaps as some
that I have selected. Displacements, however, were not a problem with either rudder or aileron and the control
harmony 1 thought was still good.

AIRPLANE RESPONSE TO PILOT INPUTS

With aileron-only inputs it looked like there was proverse yaw initially followed by adverse yaw as we got
into the turn, The roll rate seemed to be pretty smooth, however, if I didn't coordinate, or if the proverse yaw
seemed to give me enough, the fact that you could feel the airplane accelerate a little bit in roll and this was more
pronounced when I coordlnated in the proper direction initially, the airplane would really wind up in bank angle.
Okay, when I coordinated it, at {irst I have to put rudder out of the turn and then rudder into the turn, but sur-
prisingly enough, that wasn't too difficult to do and I could, as long 2s I'm thinking about it keep the sideslip needle
pretty well near the center and actually got, it was kind of a 1-2 thing, right rudder, left rudder, say for a left
turn. So that if that's all you wanted to is to make a rapid turn. you could coordinate the thing pretty well, However
in doing things like the trz tking task and so forth where I can't devote my full attention to controllmg sideslip then
there was a tendency to coordinate only in the proper direction and have the airplane accelerate in roll, As far as
oscillatory characteristics, there were no sxgmﬁcant or noticeable ones, The Dutch roll seemed to be very well
damped. Coordination is really the thing that's causing me the biggest problem here, To do it properly. you do
need cross-coordination initially followed by coordination in the proper direction and as long as you're not doing
anything but thinking about that, you do a pretty reasonable job. But when I get to the point where I'm doing other
things and distracted, I almost invariably ended up coordinating in the proper direction and accelerating the air-
plane up in roll and that wasn't very good. When you maneuver the airplane then, you do need opposite rudder
initially followed by holding steadier rudder in a turn.

BANK ANGLE CONTROLLABILITY

Ability to achieve a bank angle was pretty good, depending on what I was doing. Ifl was just working to
achieve a bank angle, 1 could roll up and stop, then the sideslip would be excitcd and I could easily put that back in
the center, so that wasn't much of a problem, But bank angle control in general was okay, or pretty good I would
say.
HEADING CONTROLLABILITY

Heading control was good. No special problem encountered there.
BANK ANGLE COMMAND TRACKING TASK

The bank angle tracking task was a bit more of a problem than when | had a good sideslip reference hke

the sideslip needle and I tended to overshoot the bank angles a little bit. So that my performance there, although
good, was certainly not excellent. Biggest problem again was tendency to overshoot bank angle,
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RESPONSE TO DISTURBANCE INPUTS' .

_Response to disturbance: uxput didn’t seem to be a major problem. A little'more effort required, -but no
real sxgmhcam deéterioration in my task perfofmance.,

‘LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualities weré good, did not defract or degrade thé lateral-directioaal evaluation:
_ SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION'

I-think they're acceptable, there's no doubt there, butl thirk really we’re kind of on the borderline for
satisfactory. I'm-even willing to’say it's not satxs{actory without some.improvement and as Iar as the axr-to—axr
role. 1 think this tendency to accelerate-in roll, if you don’t coordinate properly,. so that [ think in the axr—to-axr
-role where the fights get a Iittle hot, -there'd be less than a“tendency to be ahle.to coordinate this thing properly

and'y your bank-angle control would be somewhat degraded On the au-to-ground role, vou nnght get along a.little

easiei because- you can usc your feet to control the. sidéslip more directly, sol thmk it would probably be a better
axr-to-ground wcapons system than air-to-air.

GOOD FEATURES

The airplane was quite maneuverable. Could fling the airplane and the sideslip it would generate didn't
get too far out of hand. The fact that I could get the sideslip back to center pretty well is also a good feature.

OBJECTIONABLE FEATURES

The requirement for cross-coordination initially followed by proper coordination which you can do and

you can keep the-sideslip near zero, if that's all you're trying to do. But when you try to maneuver the airplane
rapidly, there'’s a tendency for the thing to roll up on you.

SPECIAL PILOTING TECHNIQUES

You need opposite rudder initially followed by rudder in the normal or adverse direction and you can do
that if that's all you're trying to do.

PRIMARY REASON FOR THE-PILOT RATING

I think I'm going to say that certainly the deficiencies are minor, they're a bit annoying and I'm stuck
on whether it's moderate pilot compensation, I'm not real sure it is.
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CONFIGURATION 9 N, /Lg“ =+.14 PILOT RATING 7.5  TURBULENCE RATING B

INITIAL IMPRESSION AND GENERAL COMMENTS

1 thought it was really going to be a bad one and that held, It seemed to have quite large proverse yaw

generated to an aileron control input and seemed to be relatively low frequency, and quite large sideslip angles
were generated if you didn't really work to keep up with it.

ABILITY TO TRIM

It was easier to trim directionally than it was laterally which surprised me a little bit,

Directionally it
was pretty good, but the lateral was not so good but not to the point that it caused any real problem with the con-
figuration. Longitudinal trim I thought was good,

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

’ - 2 ’ - 3
[‘5‘5 262 deg/sec? -in. Ng » 27.5 deg/sec® «in,
It was one of those kind of configurations where sensitivity wasn't going to solve many of my problems;
however I did find that [ needed more sensitive rudders than what I started out with simply because the sideslip
angles were so large that it took a lot of rudder to get the sideslip needle back to the center, I didn't really look
at aileron sensitivity too much, it was comfortable. 1 worked mostly just to get an aileron sensitivity that allowed
me to do the job and that didn't generate such large sideslip angles that | couldn't keep the airplane under control,
I didn't work very hard at getting an optimum aileron sensitivity because it was one of those configurations that
I'm not really sure an optimum aileron sensitivity exists, [ ended up with forces on both the aileron and the rudder
which were acceptable; the rudder seemed a bit heavy because of the large sideslip angles that were generated

but it was still okay. Displacements [ thought were small in both controls, Control harmony was good, not a factor,

67




AIRPLANE RESPONSE TO PILOT INPUTS

Without using the rudder, the most rioticeable thing was a very large amount of proverse yaw generated.
The airplane seemed to be sensitive in roll somewhat to the sideslip generated, however, the sideslip'that was ’
generated, although quite large, seemed to come on relatively slowly, so that it was something you could keep up
with using roll control. Trying to coordinate the airplane required rudder in the opposite direction to the aileron
input - something I'm not very good at.  The airplane seemed to be well damped and the Dutch roll did seem to be
very slow but no real oscillatory characteristics to speak of. Half of your time 4s spent chasing the sideslip, if you
do wish to coordinate you can make a conscientious effort and put in rudder opposite to the aileron but I can’t do that
when I'm doing rapid maneuvering. I spend too much time coming back to and correcting for these quite large side-
slip angles.

BANK ANGLE CONTROLLABILITY

Because the large sideslip does spill over into the roll control, my bank angle control is not particularly
good. On the good side of the ledger you find that because the sideslip that's generated is quite slow you can keep
up with the roll control. When you try to do things rapidly there was a tendency to overshoot the bank angle, it's
not so much to oscillate about them but to overshoot them. I was having more difficulty holding the bank angle than
I was achieving the bank angle because I'd have to devote my attention to the sideslip and I would I se track a litile
bit of the roll control.

NOTE: No further comments because of malfunction of tape recorder

.......................................... L T T T L T T Y T P
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 APPENDIX IV.2
MEDIUM DUTCH ROLL FREQUENCY -CONFIGURA TIONS

CONFIGURATION IDENTIFICATION AND FLIGHT DATA TABULATION

TRANSIENT RESPONSES

PILOT COMMENTS
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CONFIGURATION 1 IDENTIFICATION
AND FLIGHT TEST DATA TABULATION

’
Lla‘s PR. | TR| & Wy % | Posc Abmar/% !éﬁ x ﬂL L5 | N

Bas sTep | 7, | LeveL1 ever2 |9, | |4 as | CrP
|01 | es | o | 025 23 | -200 | o004 115 80 003 310 | 640
‘loos | 35 | B | oz 233 [-200 | ooo3] 78 | s2 0.02 360 | 550
-0.04 3 |8 | o2 23% [-260 | 00 37 25 0.01 3 | 25
-0.01 2 [ A ]| o2 2% [-260 | 00 37 25 0.01 162 | 195
006 | 6 |c | 02 23 [-3%0 | 0002 32 22 0.02 38 | 275
+006 | 35 | B | o026 23 |-30 | o002 32 22 0.02 215 | 390
009 | 7 |8 | o026 241 [-3s5 | o0006| 54 39 0.05 30 | 218

LATERAL-DIRECTIONAL MODAL PARAMETERS AND STABILITY DERIVATIVES
FOR CONFIGURATION 1

Wy = 236 N /; = 553 L,Is = 255
Ly = 025 N, = 104 L= 03m
Te = 039 N, = 001 L’f = 256
5 = 504 % = 00586 Yo = 0165
l%ld = 0% Y.-1 = 083 y = e
: 4 (ﬁs—) ), = 4190 )/P+ %, = 00038
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COMPUTER GENERATED TRANSIENT RESPONSES TO AILERON

STEP AND RUDDER DOUBLET FOR CONFIGURATION 1

71




L}

2

Ba

04__/ ¥
=4 (]

(03s/o3a) &

(-}

Feo

Mo

-2
o

103q) &

P

-

(03s/93a) &

10 4

=2
(=]

(035/930) «

1
(=
-~

TIME-SEC

/1_

TIME-SEC

/
N%/l_

6A$ = +0.09

!

6AS

N

= 10,06

6AS

COMPUTER GENERATED TRANSIENT RESPONSES TO AILERON

STEP FOR CONFIGURATION 1

72




P A PR >

TN
-
6
.
6
P
—p
6
TIME-SEC

73

¢ ’ <

iy L I pars (=3 T ] T T [~] T 1 { Ly [=] L 1 T L~} 2
! © =) =) o ) o
& & ~° e § & & ° 2 § ] = ° =2 g§:¢2 2

RUDDER DOUBLET FOR CONFIGURATION 1

(93s/o3a) « (930 ¢ (03s/o30) & (o3q) ¢/

COMPUTER GENERATED TRANSIENT RESPONSES TO

R TR A A U RS S T Lo T
Ko e R e AR N AELEARIEEIC R x K3 o S SR 2 E{-\;‘\ﬁ i n W Nt Har 0w PN S et

_ . ez s 4 ot o T A
P ) v s.‘g. S PRI s G
AR R R R I T B g
I %m. ) bR




44

A
ve3

N A T e

et

-

S SOk eats AL N S8 S s

ey

G, TR tw‘a“:—m -y

¢ (DEG)

- (DEG/SEC)

)

8 (DEG)

7" (DEG/SEC)

L 1 1 1 3 1 l

]
L4 1 L ) T T L ¥

5 SEC 5 SEC

7 ’ ’ 4
Ly = .0.10 N, Ly = -0.10
i &8ss / 6AS Sas / bAS

AILERON STE? INFUT AILERCH PULSE INPUT
RECORDED IN FLIGHT RECORDED IN FLIGHT

TRANSIENT RESPONSES FOR CONFIGURATION 1

74




SIS TN R T TR T T T s s sy

HS B T
1 8 5r «
- : > o oo
Q a.
— + m m 2
T 4 " m e o
+ 1 N ) 2 -
T (3] o 27 <L
4 W "M IL [-% m o
1 : o 82 2
T T o=in .M. T 5 Q
: ~ w O byl
- i et v N =] U
voT B = =
£ =1 ot <« o]
| [ i e [ o
; : - o m.w
I R 3] e o) Bt e S L. "~
H{EEH TR O Fre perae i+ : (7] ~
vera e : iete - (o4 54¢ Srar
o+ < 4 W - b=
u - g 58 O
A st 45 20 nDb.
B e sl L <
-+ stiby | S i o o =
lﬁ \ Hatoroves umuu HIh 1 * .. 3 ~ eOA ...m m
In I e R B X1 T = : o N oo =
1 i e I e o R E B g\ zu 2
= e Q (§4]
: : : 0 < « —
-+ 4 g i N ko 2]
4 i . X 28 2
- + = 1 S T nAn
R HEUN HERTIGH e et HAOELE .* S

(=]
-

. (930} ¢ (03s/930) & LEL (03s/93q) £

I e e ST < <L ¢ N
PR Lo W? r PAE . ., . (VRN ‘. -
AP Sad et ..w_.h/.;vvu: A PR Ly 350010 T AT D 250 A s poons W e L A PR S . . Y

Aol iad]



oy SN

A

3

ey

LAY N SRR Pt

CONFIGURATION 1 N}AS/LQ-“ = -0,10 PILOT.RATING  6.5. . TURBULENCE RATING D
INITIAL IMPRESSION AND GENERAL COMMENTS

It had a lot of adverse yaw. At first I thought I was going to be able to:coordinate this, it got bétter as’
we went along. I had the rudder gearing tirned up quite a bit to stay with it; but there were times that we got quite
a large sideslip angle built up, R -

ABILITY TO TRIM
Laterally and directionally were both good. Longitudinal trim was okay.,
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
L'§45 =310 deg/sec®-in. N;xap = 64 deg/sec? -in.

1 went one high on the rudder from what we started out with in trying to trim out this very large adverse
yaw that seemed to be generated every time a roll control input was put in. There was quite a compromise on that
and I again feel that 1 didn't get-really good at it but I think I was getting better as the flight went on. On the
aileron: from where we started out, I think I went up a little bit on the ailerons but not very much because the
larger the aileron input the more sideslip I generated and I also got to the point on the aileron sensitivity at the high
values where the controls were getting too sensitive and getting very jerky. The airplane was getting twitchy in
roll so I had to back off on that. Forces: ailerons were medium - they were good though. Rudder forces were
heavy even at the higher sensitivities because of the large yaw that was generated., Displacements were noticeable
on the rudder. Control harmony not quite as good because the ailerons were a little lighter than the rudder. But
it was still okay. It's not a major gripe.

AIRPLANE RESPONSE TO PILOT INPUTS

Aileron only - as I mentioned, quite a bit of adverse yaw generated from an aileron input. So quite large
sideslip angles were generated if one didr't coordinate. I couldn't really feel any effect in the roll control be-
cause the airplane didn't scem to have a very large roll to sideslip ratio so that roil control wasn't all that bad.
Coordination requirements are quite stringent, Lots and lots of rudder, fortunately in the normal or adverse
direction. Then again 1 wasn't very good at 1t but [ was getting better as the flight went along. As far as oscillatory
characteristics are concerned, the airplanc seems to be well damped 1n the Dutch roll and wasn't a real oscillatory

airplane to {ly,
BANK ANGLE CONTROLLABILITY

Only fair to good and primarily because you had to spend, I think, too much attention on the sideshp to
be able to peg the bank angle as well as I would have liked.

HEADING CONTROLLABILITY

There was a problem there because every time you put in an aileron input the nose really wanted to move
and you have to keep up with it on the rudder. Sn heading control I'm going to say is poor.

BANK ANGLE COMMAND TRACKING TASK

Performance is still in the fair to good category. Sideslip, again, the biggest problem that is encoun-
tered, and because you have to divert attention to that I found that I wasn't keeping the needle for the tracking task
as near center as I would have liked.

RESPONSE TO DISTURBANCE INPUTS

Mostly in the directional modes. So it was hard for me to tell whether it was turbulence or whether it
was my aileron inputs, Anyway, it's quite noticeable that large sideslip angles are generated in the presence of
disturbances.

LONGITUDINAL CHARACTERISTICS
Good. Didn't interfere with or degrade lateral-directional,
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

1 think that the characteristics as 1 see them are marginally acceptable for the fightsr mission., Pretty
much borderline case. The biggest problem is the large adverse sideslip that's generated. Fortunately It's in the
adverse or normal coordination direction, I think that a guy could eventually get to the point where he could hack
it. Heading control is not all that good but I think you could possibly learn to {ly this thing well enough to hack the
program. Air-to-ground, { think you would have lots of problems thers because you tend to make small corrections.
With the aileron generating such large sideslip [ think you would generate more sideslip to make your air-to-ground
tracking quite poor,

GOOD FEATURES
Roll control is fair to good, not outstanding, Your roll psrformance s cut down & bit becsuse of the

large adverse yaw, You really have to step on the rudder in order to keep your roll rate up, § think that {t is
fortunate that the sideslip does not tend to degrade the lateral any more than it does.
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OBJECTIONABLE FEATURES

Primary objection is the quite large adverse sideslip generated any time you put in a control input. The
fact that it takes lots and lots of rudder to coordinate the thing and the fact that I have to spend more attention to
sideslip control than certainly I would like to. It kind of detracts from my ability to maneuver the airplane as
aggressively as I think [ would like to be able to do the job.

SPECIAL PILOTING TECHNIQUES

Lots and lots of rudder in the adverse direction required for any aileron input and you really can't fly the
airplane without coordinating it.

PRIMARY REASON FOR THE PILOT RATING

I'm going to give you a borderline rating on this one because I think that the deficiencies that I sce are
somewhere between the very objectionable or intolerable to being somewhere where my performance is not quite
good enough, Turbulence I think compounds the alréady poor sideslip control problem that I see. There is at
least 2 moderate deterioration in my performance; certainly more effort is required.

.................................................................................................... .-

CONFIGURATION 1 W3, [L5, = -0.06 PILOT RATING 3.5 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

1 thought I wits going to like it. It was quite maneuverable, good roll performance, There was
however a little sideslip generated which was necessary to contend with. The airplane seemed to be stiffer direc-
tionally than the previous one and seemed to have a little bit of an oscillatory Dutch roll response, but in general
you could maneuver the airplane quite well,

ABILITY TO TRIM
Good on all three axes.
SELECTION OF AILERON AND RUCDER CONTROL SENSIVITITIES
’ - 2 - / - . 2 .
L‘;“ = 360 deg/sec’ -in. Ns,, = 55 deg/sec®-in.

Atileron gear selection: was able to pick nice high aileron gearings without what I considered any com-
promise. Therc seemed to be initially a very small amount of proverse yaw followed by what seemed to be quite
a bit of adverse yaw so that most of the coordination required was in the adverse direction. Consequently, I had
to lighten up the rudders quite a bit from what I started out with initially to be able to coordinate it. I flew, cal
guess three-quarters of the evaluation with the one sensitivity and then had to lighten them up again because the
sideslip in the adverse direction was quite large, and for the rapid roll maneuvers the sideslip got to be significant.
So by lightening up the rudders, I was more able to coordinate it. Fortunately most of this coordination was in
the proper direction so that I was able to keep the sideslip down. So with the second selection on the rudders,
the forces were bet* ., not quite as heavy as on the first selection. So the forces ended up to be quite reasonable.
A fair amount of rudder was required, however. The forces were, [ might say, noticeable but not heavy. Dis-
placements seemed to be small for all three axes. Control harmony I thought was good.

AIRPLANE RESPONSE TO PILOT INPUTS

Response to aileron-only input: there seems to be a very small amount of proverse yaw followed by
what I thought,a fairly healthy amount of adverse yaw. When I coordinated it (you get coordinated almos: imme-
diately) rudder and aileron in the proper direction | could keep the sideship small. I never was able to kecp it
quite perfect, but it was small, Oscillatory characteristics; the Dutch roll really wasn't overly oscillatory, but
there was enough there to see that the airplane was responding. However, it was not objectionable. In maneu-
vering coordination was required and it took quite a bit of rudder during most of the rolling maneuvers. However,
the rudder requirements weren't necessarily out of line.

BANK ANGLE CONTROLLABILITY

I could go at 1t quite aggressively. If I went at it too rapidly, there was a little tendency to overshoot.
but going at it a little more normal manner, 1 could stop the bank angle pretty well, So I'd say my bank angle
control was good.

HEADING CONTROLLABILITY

Good. The airplane, as I said, had a little bit of an oscillatory tendency, but it dampened itself out
quite rapidly and the sideslip that was generated did secem to dic out quite rapidly so that I didn'’t end up with any
large sideslip angles during the maneuvering.

BANK ANGLE COMMAND TRACKING TASK
1 thought the performance was not outstanding, but good. 1 could do it quite r.pidly and get the ncedle

in the center reasonably well, The only problems cncountered there again were the sideslip and 1 just had to
make a conscientious effort to coordinate that each time.
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RESPONSE TO DISTURBANCE INPUTS )

About what I could consider normal for this type of airplane. Thére was a little more effort‘requlred,
but I didn't think any real significant deterioration in my performance with the. presence of’ the random distur-
bances.

.

LONGITUDINAL CHARACTERISTICS
Good; they didn't degrade or interfere with the lateral-directional.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MIiSSION

I think they're acceptable, marginally satxsfactory. 1 could really maneuver this alrplane. i did,
however, generate quite large sideslip angles if I didn't coordinate. Fortunately the coordination was’in the proper
direction, The Dutch roll was stiff enough that the sideslip angles didn't persist and they tended to dampen them-
selves out reasonably well. So I think it's on the borderline for being satisfactory without improvement in the air-to-
air mission. In the air-to-ground, I think you'd probably have a little easier task with it because your maneuvering
requirements are not quite as strong.

GOOD FEATURES

1 like the maneuverability of the thing. I could really maneuver the airplane around. I thought the bank
angle controllability was good.

OBJECTIONABLE FEATURES

The large sideslip that was generated if one didn't coordinate and the fact that it did take quite a bit of
rudder for coordination and you had to kind of make sure you stayed with it all the time.

SPECIAL PILOTING TECHNIQUES

The one I just mentioned, you do need to coordinate the airplane for all maneuv..s, fortunately the
coordination is in the normal or proper direction.

PRIMARY REASON FOR THE PILOT RATING

1 think the deficiencies are just slightly more than fair. I think that some pilot compensation is re-
quired, It's a borderline case.

CONFIGURATION 1 N"s‘s /Usls = -0. 01 PILOT RATING 3 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

I thought that it was going to be pretty good.
ABILITY TO TRIM

Laterally wasn't as good as it was directionally, but it wasn't bad. It wasn'ta factor, anyway.
Longitudinal trim was okay.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
L,';h = 355 deg/sec? -in. N;;” = 27.5 deg/sec? -in,

On the aileron I was able to pick nice light forces. I don't think I ever went back down on the gearings
from what I started out. It felt to me like when I coordinated the airplane, my roll control heavied up a bit, sol
ended up picking a light force. Coordination was for the most part in the adverse direction, but I didn't have any
problem with fecling that it was heavying up on me with the forces that I selected. What I was really trying to
say was that the rudder, when coordinated in the normal direction, had a tendenc, to cut down the roll rate, sol
picked an aileron sensitivity that allowed me to coordinate the airplane and not feel like it was being cut down by
coordinating. On the rudder: a little coordination was required, but whea I lightened the rudder up, 1 tended to over-
control a bit and using rudder in the normal direction had a tendency to cut down the roll rate so that I picked a
sensitivity that was kind of a blcnd between being able to coordinate the airplane well and not beinp overly sensitive
so that I didn't over-coordinate. Forces on both the aileron and the rudder were good. Displacements were small.,
Control harmony was good.

AIRPLANE RESPONSE TO PILOT INPUTS

Aileron-only, the roll rate seemed to be quite smooth without using the rudder. However, adverse yaw
was generated ultimately and I'm willing to speculate that there was just a little bit of prov £rse yaw 1nituially, but
not very much, followed by adve.se yaw. So that the predominant sideslip resporse was in the adverse direction,
requiring coordination in the normal direction. When [ coordinated 1t, I could feel that the roll rate was reduced
a little bit. These things that I'm talking about are kind of minor, but I was able to keep tue sideslip 1n the rormal
direction and what little proverse yaw, if there was any, was quite small and the predom.nant yaw response was in
the adverse direction. As far as oscillations are concerned, the airplane was well damped in the Dutch roll and
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no oscillatory characteristics to speak of. Maneuvering coordination requirements were definitely in the adverse
direction and it was noticeable that you had to coordinate the thing, but you could do a pretty good job with'it, It
was a pretty reasonable blend with the ailerons to get the thing to do what you want and keep the sideelip in the
middle.

BANK ANGLE CONTROLLABILITY

Quite good. You could roll right up and stop and do it aggressively with, if anything, 2 little bit of a
tendency to overshoot, but that was very, very minor.

HEADING CONTROLLABILITY

- Good.

That was no problem. Dutch roll was well damped and you could point the airplane right where
you warted to.

BANK ANGLE COMMAND TRACKING TASK

My performance was quite good and I was going at it quite aggressively. So the aggression probzbly
accounts for the small overshoot as much as anything else. Okay, problems encountered; sideslip was the only one
and you had to coordinate the thing for each maneuver or you ended up with a fair amount of sideslip into the turn

and when you didn't coordinate you could feel a little bit of reduction in the roll rate and this wasn't particularly
good, but the coordination wasn't much of a problem.

RESPONSE TO DISTURBANCE INPUTS

Reasonable.

1 would say there was really no significant deterioration in my task performance, a little
more effort required.

LONGITUDINAL CHARACTERISTICS

Good, didn't detract or degrade or interfere with the lateral-directional evaluation.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

1 think they're acceptable; I think they are also satisfactory as they are. In the air-to-air role, the
bank angle controllability is quite good. You do have to keep up with the sideslip. Fortunately the coordination re-
quirements are in the normal direction so that I think'a guy could get quite good at controlling the airplane. Air-to-
ground, I think the same thing holds. Looking at the ground target, 1 was able to put the nose pretty much where 1
wanted to. So; no special problems included in either one of those.

GOOD FEATURES

The airplane is quite maneuverable, I can really rack the airplane around the sky and I can get perfor-
mance that I want,

OBJECTIONABLE FEATURES

A minor objection is the fact that you do have to coordinate; it's a little more coordination than I would
If you don't coordinate, your roll rate is not as smooth as it should be and causes you a bit of a problem.

SPECIAL PILOTING TECHNIQUES

like to see,

Normal coordination required for all maneuvers, but that's pretty straightforward, so I'm not sure
that's special,

PRIMARY REASON FOR THE PILOT RATING

The airplane is acceptable, I think it's satisfactory, however, 1 think it's only fair, I think the coordina-
tion requirements are certainly mildly unpleasant. Very little pilot compensation required.

............................................................................ P L L L L R L T ey Sy iy

CONFIGURATION 1  Nj, /LS,  =-0.01 PILOT RATING 2 TURBULENCE RATING A
INITIAL IMPRESSION AND GENERAL COMMENTS

In the lateral-directional, handling qualities were very good, excellent roll control and very little
oscillatory characteristics to put up with and the coordination requirements were small,

ABILITY TO TRIM
Directional was quite good, lateral was good, but not as good as the directional. The longitudinal tends

to be worse than both of them. It's just that for some reason 1 don't seem to be able to put the nose right where I

want it and 1 get a little up or a little down out of the thing ecach time on the longitudinal. So the ability to trim there
is good but it's not as good as it could be.
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SELECTION:OF AILERON'AND RUDDER:CONTROL SENSITIVITIES
L%ﬂs = 162 deglsgcz-in. Nlﬁep = l9.5,—de’g[sqc“-in.

Aileron control sensitivity; I liked and picked very light aileron sensitivitie$ here.. fl'herténtiéhéyvio
couple with the aileron response seemed to be less for this configuration than for. others, So.that again thére.was,
no compromise on my selection. It was strictly what I thought 1 would-like to have as-far-as forces'and roll.control
capability with this particular airplane. Because the dynamics were so good,.l was-able to: select thelight dileron
forces that I would like to fly the airplane with. .

AIRPLANE RESPONSE TO PILOT INPUTS

With the aileron-only inputs, what I'm seeing is very little yaw due to aileron in the initial input and then
as the roll rate picks up, I'm seeing very small amount of yaw due to roll rate. So that as the airplane begins to
roll, there's a need to feed in rudder in the proper coordination direction. In other words, it looks like the sideslip.
1s adverse due to roll, but it's very easy to coordinate here and with a little coordination, I can stop it. Making-
coordinated inputs, if I come on with the rudder as soon as I start to roll the airplane, thenl seem to overcontrol
the sideslip in the proverse direction. So that really what I néed to do is feed in the rudder as I roll the airplane..
That's natural in this configuration and not too difficult to do. The roll rate itself is very, very smooth and L.was

able to roll the airplane up, stop at a bank angle with ease, In the steady state, there is little or no requirement for
rudder and I found that it was rather easy to coordinate the airplane.

BANK ANGLE CONTROLLABILITY

Outstanding. I really like the roll control particularly because on this one I don't get any sideslip
built up with it. '

HEADING CONTROLLABILITY
I can stop the airplane on a given heading and the nose will stay pretty much where I want it to.
BANK ANGLE COMMAND TRACKING TASK

Quite easy to perform and my performance was relatively good. There were no real problems
encountered.

RESPONSE TO DISTURBANCE INPUTS

Seemed to be quite compatible with the lateral-directional, Certainly they do not degrade or interfere
with the evaluation of the lateral-directional handling qualities.

LONGITUDINAL CHARACTERISTICS

Quite suitable for the fighter mission and acceptabie and satisfactory without any improvement required,

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

) Noticeable, but ro more than what I would expect to see for a fighter class of airplane so that my perfor-
mance is not as good as I can do in smooth air, but there's a certain amount of degradation that I expected to see.

GOOD FEATURES

Quite excelleni roll control and the small amount of sideslip oscillation or Dutch roll oscillations that [
see. The smooth roll rates following an aileron input are outstanding.

OBJECTIONABLE FEATURES

. . A very minor objection is the small requirement for coordination in the turns but 1f you don't coordinate,
the sideslip really doesn't build up very much. However, it does require a little bit of rudder input to keep the bali
in the center,

SPECIAL PILOTING TECHNIQUES

No special piloting techniques involved. Fly this airplane as aggressively as you would like with no
problem. In general it was quite pleasurable to fly,

PRIMARY REASON FOR THE PILOT RATING

It has only negligible deficiencies and the only one that I can see is that small requ.rement for coordina-
tion as you roll and the fact that the faster you roll, the more input that you need. 1 like the atrplanc very ruch, 1t's
certainly satisfactory as it is and pilot compensation is certzinly not a factor.
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CONFIGURATION 1 N, [, =+0.06 PILOT RATING 6 TURBULENCE RATING €
INITIAL IMPRESSION AND GENERAL COMMENTS

Kind of mediucre, it was going to be very good or it was going to be very bad. Surprisingly, the more l
flew it, the more little things I'd begun to notice about it that seemed to be problems.

ABILITY TO TRIM

Surprisingly good, both laterally and directionally. Longitudinal trim likewise was good.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

AT

L's,s = 358 deg/sec?-in. /v;'?p = 27.5 deg/sec® -in.

hot)

On the aileron there was a little bit of a compromise because of the quite large proverse yaw that seemed
to be associated with this configuration so that when [ went up on the sensitivity, even though I didn't get into the more
classical bank angle oscillatory characteristics, there was a tendency to overshoot in bank angle. But, the primary
factor was just the fact that quite large sideslip was generated and the airplane kind of felt that it was scooping; I 3
could feel the airplane kind of fly sideways when you made a rapid bank angle input because of the substantial proverse
yaw generated. It didn't look like the sideslip had much effect on the roll control. So, the gearing was selected to
make the forces light without allowing the sideslip from getting too great. On the rudder, the coordination require-
ments were kind of fritty. There was a fair amount of proverse initially, followed quite rapidly by a sideslip in the
adverse direction. It was reallya 1,2 type of thing and rudder sensitivity allowed me to cope with the adverse, not
the proverse, because I really wasn't able to keep up with it that well. Forces that we ended up with were reasonable
in both axes. I thought the displacements were small, control harmony was good.

AIRPLANE RESPONSE TO PILOT INPUTS
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Without the rudder, didn't put an awful lot of sideslip effect on the roll control, However, you did
generate quite a substantial proverse yaw. Probably saw about an equal amount in adverse yaw in the other direction,
However, roll control seemed to remain relatively smooth. Trying to coordinate this situation was really screwy
because you had to kind of switch feet in the middle of an input and I find that very difficult to do. It was almost
rudder in one direction, followed by an equal amount of rudder in the other direction for a given aileron control input
so that the coordination problem was significant, I think. As far as oscillatory characteristics are concerned, the
airplane seemed to be pretty well damped in the Dutch roll. The oscillation that I really had to contend with was
this change in sideslip from proverse to adverse. Maneuvering [ really couldn't keep up with the proverse, I ended
up using mostly coordination in the normal direction and consequently I was overcontrolling the airplane from the

RS

poons oy

X3 initial control input and then keeping up with it pretty well once I got established in the turn maneuver. The coordina-

o tion requirements were stringent, difficult for me to do.

3 ’
o BANK ANGLE CONTROLLABILITY

4

. Fair to good, a little bit of a tendency to oversioot but it wasn't very difficult and primarily a function of

7 my aggression.

HEADING CONTROLLABILITY

Wasn't as good as the bank angle control because of the sideslip that was generated but fortunately it
did take itself out rapidly so you didn't feel that you had to come in and force the airplane to the point where you
-ji wanted to. The airplane was kind of sashaying back and forth, and I found that degrading on the heading control,

ij' BANK ANGLE COMMAND TRACKING TASK

»

Performance was fair, Again, I kept having to devote some attention to the sideship problem which 1 ;
r really did make worse for each initial aileron input. I think you could generate some rather large sideship angles £
f' when you went at this one aggressively.
& ’
i RESPONSE TO DISTURBANCE INPUTS X
T;‘ Wasn't very great; 1t shows up more in the sideslip than the roll, Only a minor deterioration in the ’:
Y performance resulted although more effort was required, |
M .
- LONGITUDINAL CHARACTERISTICS 4
{ o]
I3 Good. They didn't detract or degrade lateral-directional eva.aation. %
{ SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION 5

3
The characteristics are acceptable; however, they are not satisfactory. You've got quite a bit of side- A
L slip to contend with. Every time vou put in an ailercn input it is something that you can't coordinate, at least ] ,
couldn't coordinate very well. In particular, I dida't like the requirement to change rudder from one direction to -
another, and if you didn't do this quite right you ended aggravating the sideslip. So I think in the air-to-air role
the sideslips and repeatability with which they are coming 1n would greatly degrade your ability to track Air-to-
ground, I think you have similar problems 1n the fact that sideslip gets to be .mportant and this continuous move-
ment back and forth for every auteron tnput I think would degrade your air-to-ground capabilities.
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GOOD FEATURES

It was reasonably maneuverable. The sideslip that was generated didn’t seem to have a real significant
effect on the roll control.

OBJECTIONABLE FEATURES

I didn't like the fact that the sideslip coordination problem was a complicated one that I really couldn't
accomplish very well. The large amount of proverse yaw associated with each initial aileron input was quite a
detractor and I think it greatly reduced my accuracy.

SPECIAL PILOTING TECHNIQUES

Coordination was a problem; you had to use a cross-control followed by normal coordinating control
inputs, [ found that very disconcerting and difficult to do.

PRIMARY REASON FOR THE PILOT RATING

1 think the characteristics as I see them here are certainly wanting improvement. [ think they are
objectionable and you could probably get along with them. How essential pilot compensation 1s, 1s difficult to say.

CONFIGURATION 1 N_’;‘s /L':fﬂs = +0,06 PILOT RATING 3.5 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

I thought it was going to be a pretty good configuration. We had another T-33 to chase this afternoon
and it worked out real well. It gave us the chance to do a couple of things. It was kind of interesting. As I said,
my initial impression was that they were going to be pretty good. As I {lew the thing more, my impression
deteriorated a little bit from what I had at the beginning.

ABILITY TO TRIM
Lateral-directional and longitudinal, they're all good, no special problems involved there,
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
L:;ﬂs = 275 deg/sec? -in. N‘;-“ZP = 39 deg/sec?-in,

On the aileron sensitivity selection, I was able to pick nice light aileron forces., It's kind of interesting
that while tracking another airplane I'd find that I probably didn't select as high a gear ratio as I have been. But it
was nice and light and comfortable. Small displacements and no compromise involved because of the airplane
dynamics. Rudder wasn't much of a problem because I didn't use the rudder very much and kind of accepted the
forces that I started out with without very much iteration there on. Okay, the forces are light, the displacements
are small, the control harmony is good. Toward the end of the chase of the other airplane, we joined and flew
formation on him for a bit ard it was obvious that the aileron sensitivity was quite light in that trying to make very
small corrections that you normally make in formation, I could feel the jerkiness in the airplane, Now, that
wasn't unacceptable, 1t wasn't uncomfortable, but just worthwhile pointing out to you that I noticed that the sensitivaty
was light at that point. Then, we looked at the longitudinal and it was obvious that my longitudinal characteristics
were different {from the other airplane and the sensitivity was a little light, but it was just barely noticeable that I
was a little more jerky in pitch than the other airplane was.

AIRPLANE RESPONSE TO PILOT INPUTS

With aileron only, it appears to me that I have a slight amount of proverse yaw followed by adverse yaw
as the airplane begins to roll. Trying to coordinate that kind of mancuver is difficult for me because 1f you wanted
to keep the needle in the center all the time, you'd find yourself having to change rudder inputs from one foot to the
other. So it was very difficult to do without thinking about it and only if I'm flying straight and level or thinking
which way I'm going to turn can [ even begin to keep up with it. It looked like the adverse yaw overwhelmed the
proverse a little bit so that to get reasonable coordination, if I just delayed my rudder input a bit after [ put 1n an
aileron input I could coordinate the airplane pretty well. When 1 was tracking the other airplane, I felt the need
for rudder and just kind of ended up see-sawing the rudders and not really accomplishing very much. I guess that
I probably brought up some pretty noticeable sideshp angles. Nothing ever got out of hand or was really a problem,
but I didn't keep the needle anywhere near the center or keep the ball anywhere near the center while tracking that
other airplane. And really found out that I can do just as well without coordinating as I can with coordinating the
airplane.

BANK ANGLE CONTROLLABILITY
Pretty good. There was no tendency to overshoot; I could fly the airplane aggressively, but it looked

like when I did, the tendency to overshoot was more a function of my aggression than of the airplane dynamics
themselves.
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HEADING

] Good, When I roll out; I have created some sideslip, the airplane does picft up about one or two cycles
of oscillation, it looks'like, but then dampens out real well, "The heading-control is good even when'1 don't coordinate,

BANK ANGLE COMMAND TRACKING TASK

I-thought my performance was pretty good. I got carried away with aggression there and tried to out-
guess the.needle, and so gave you a pilot induced,. non-minimum phase responce. So there were.no real problems
involved, \I'could feel-the sideslip generated, but the sideslip didn't seem to carry over into the.roll very much,
One problem that I had-when I stopped on a bank angle was that I could feel the Dutch roll, but mostly in sideslip,
and it would settle down real quick. It.was annoying certainly, but whether it really affected my bank angle tracking
task -.I don't believe that it did.

RESPONSE TO DISTURBANCE INPUTS

I thought they were reasonable and just about what I had expected of the fighter class of airplane and
didn't seem to deteriorate my performance to a significant degree. It did require more effort because the airplane
is now bouncing around and I'm having to put in additional inputs but it was not a major factor in this evaluation.

LONGITUDINAL CHARACTERISTICS
Good. They didn't detract or degrade the lateral-directional evaluation.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I think they were suitable with some reservations. In other words, I don't think it's really an outstanding
configuration, but I think it's at least an adequate or acceptable configuration, and at this point, I'm willing to say
that it's marginally satisfactory. In the air-to-air role, I had good roll capabilities, good roll performance and no
real problems created by the airplane dynamics in bank angle. 1 did have problems created in sideslip response
which was excited every time I put in a control input and really was not able to coordinate these sideslip disturbances
that [ saw very well. [ think it is probably a little better suited for the air-to-ground role than for the air-to-air
role simply because you're normally not as aggressive and and you have a little more time for your sideslip response
to die out, Fortunately, the sideslip disturbance dampens itself out in a nice reasonable length of time without a
bunch of oscillations and that's kind of a saving thing for this configuration,

GOOD FEATURES

1 like the roll control, I like the roll capability and I like the fact that I can fly the airplane aggressively
even without coordinating it, and not generate large sideslip angles,

OBJECTIONABLE FEATURES

1 dislike the requirement for cross-controlling followed by normal coordination to keep the ball in the
center and, as a matter of fact, that's an objection because I don't do it very well and I don't think most people
would, I noticed that when I did track the other airplane, that I didn't even attempt to do that. It was mostly
rolling the airplane. The adverse yaw seemed to overwhelm the proverse so that the coordination I used was gener-
ally in the normal direction which created some problems initially, but tended to help out as the rolling maneuver
developed. But in general, the coordination requirements, I think, are too great for a pilot to follow without a
strong conscientious effort,

SPECIAL PILOTING TECHNIQUES

If you want to coordinate, you have to cross-control and then put normal ruddev in to keep the necedle in
the center and I can only do that if I'm just concentrating on doing just that and not on somuthing else,

PRIMARY REASON FOR THE PILOT RATING

It's kind of a tough one because I really think it's a borderline case. 1 think the coordination require-
ments and the amount of sideslip that I saw is more than just mildly unpleasant and I reilly cculdn’t compensate for
it very well. 1t's a borderline between being satisfactory and not being satisfactory for the fighter mission, pri-
marily because there may be times in there when you'd like to shoot your gun as soon as you get on the target and 1f
you ca 't coordinate it, you end up with a lot of sideslip and you're not going to end vp with the weapons trained on
the other airplane. Okay, turbulence rating, as I said I didn't think there was anv significant deterioration in my
performance although there was more effort required.

CONFIGURATION 1 NgﬂS/LJJls = 40,09 PILOT RATING 7 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS
Wasn't going to be too bad. When we engaged, 1 seemea to be doing pretty good; then, as I tried to be

-ggressive with the airplane and tried to do tight tracking maneuvers, the real problems began to show up. So I had
rcal trouble figuring out where this one was going to lie,
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ABILITY TO TRIM
All three-axes, I thought was good.
SELECTION OF AILERON AND -RUDDER CONTROL SENSITIVITIES
’ = t B ’ - 2
L‘S” = 370 deg/sec?-in. N’zn = 21,5 deg/sec® -in.

On the aileron; I looked at values both above and below the initially given values and ended up taking the
lower value because it tended to reduce some of this overcontrol tendency although I never.could really. get rid of it
with this airplane. It gave me nice light forces because the airplane itself was quite maneuverable. You could fly
the airplane around the sky quite aggressively, if you were careful about what happened to the sideslip. On the
rudder; that was kind of a strange one. The airplane seemed to have proverse yaw associated with it-and maybe a
little bit of adverse toward the end, but the sideslip really needed coordinating. It took quite a bit of cross control
initially and I'm not very good at doing that consistently. I think I ternded to overcontrol the sideslip with the rudder
somewhat, so I ended up not using an awful lot of rudder except to make corrections on the sideslip when it got too
far away. So I don't think I even changed the rudder gearing from what was initially given. The forces were light
and the displacements were small. The control harmony, in general, was good.

AIRPLANE RESPONSE TO PILOT INPUTS

For aileron only, quite a bit of noticeable proverse sideslip was generated on initial input and you could
feel that the roll control, or the roll rate itself was not very smooth. There was a little bit of tendency for it to
accelerate. Trying to coordinate that was difficult, the sideslip would go way out in the proverse direction and start
coming back to the adverse direction, So that1 wasn't very good at coordinating, and usually what I ended up doing
was augmenting the sideslip. The Dutch roll itself directionally didn't seem to be oscillatory. However it was
quite noticeable in a tight tracking task. You will be able to see that from the tracking task records. There is a
quite dramatic tendency toward bank angle oscillation - not real PIO's since the thing is convergent. But, it is
oscillatory in bank angle., In maneuvering coordination, quite a bit of cross coordination is required - I wasn't very
good at doing that, I think I tended to augment the sideslip.

BANK ANGLE CONTROLLABILITY

With any degree of aggression this airplane is quite poor. You can feel the airplane oscillate both
laterally and directionally, in other words, kind of like in the bottom of a dish, sloshing back and forth when you try
to track the bank angle tightly. I think that was happening back there when we were tail-chasing 101's, and maneu-
vers were fairly general, i.e., I wasn't trying to be very precise,you just kind of keep up with them, these prob-
lems didn't show up. You can maneuver the airplane, do a pretty good job until you try to do something tightly and
then bank angle problems show up; and I had significant ones there.

HEADING CONTROLLABILITY

The Dutch roll seemed to be fast enough that the sideslip angles that were generated pretty much took
care of themselves, So 1 didn't have any trouble getting the airplane pointed in the direction I wanted to go. It was
interesting though when I tried to make any corrections about the ievel flight attitude you could see the nose move
back and forth off the target., So rather than saying heading control is good, we will call it fair.

BANK ANGLE COMMAND TRACKING TASK

Performance was lousy « it was very poor, primarily because of this tendency to overshoot and oscillate
about the bank angle and I think that will come out quite dramatically for you on the records. Problems encountered
there resulted primarily from the proverse yaw, and the fact that I wasn't able to coordinate that, created cignificant
bank angle control problems.

RESPONSE TO DISTURBANCE INPUTS

Kind of about what one would expect I think for a fighter type airplane. There was really no significant
deterioration although a little more effort was y~quired in my performance.

LONGITUDINAL CHARACTERISTICS
Good; did not detract or degrade from the lateral-directional,
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

Not very good and I think I'm willing to say they are not acceptable, I think the poor bank angle tracking
capabilities and the large sideslip angle that I saw generated in the proverse direction were sufficient to call ths
not acceptable, It's kind of a borderline but 1 would say that in the air-to-air role where I put quite a bit of emphasis
on good bank angle tracking, this airplanc doesn't hack it. In the air-to-ground role, you might have a little better
chance where things tend to be done a litile less rapidly in bank angle. But you've got this nose moving back and
forth with aileron control inputs on the ground tracking, so that's not very good either, Primarily, the problems
that you encounter are the oscillatory tendencies in bank angle, the large proverse yaw which gives you, I think,
quite noticeable nose displacements,

GOOD FEATURES

You bad what I thought was reasonably good roll performance. You could maneuver the airplane around
and if you didn't try to do things very tightly, you could probably put up a good get-away flight.
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OBJECTIONABLE FEATURES .
_ Major objection is the-large, proverse yaw which-causés bank.angle coritrol problems. The oscillatory
tendency in bank angle; and the fact’that I can't coordihaté-the sideslip are objecrionable features.

SPECIAL PILOTING TECHNIQUES

You might be able to learn to coordinate the proverse yaw but I didn't do a very good job in the short
time I had to fly. ’ o -

PRIMARY REASON FOR THE.PILOT RATING

It's kirid of really on the borderline,” My dilemma is whether or not-you couild really do the job with-it,
The control problems that I see are objectionable, whether 1 can do an adequate performance in the sense of pilot
comipensation and interpreting that in this case, toning down my inputs and doing things more slowly -: I don't think
I can do that. I'm going to take a stand and rate this a 7 rather than d 6.5 and say adequate performance is not
obtainable when [ maneuver the airplane aggressively. These bank angle oscillations are quite noticeable. I-would
say that that's not adequate performance, and I will give you'a pilot ¥ating of 7. .As far as the turbulence rating - it
really wasn't much effort required - I will give you a turbulence rating of B. N
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CONFI RATION. 5. Nsglly, w-0.06  PUOTRATING 3 TURBULSNCEWATING ¢ ;

A3

INITIAL IMPRESSION- AND GENERAL COMMEN'IS . - : ’

Initial unptessxon was that.it wasn t golng it6 be too- bad.but wasn't gomg ito’be very good exther because
it did have kind. of a funny sxdeshp tesponse. :It-turned out 16 be "coordmatab. !, -but ‘the airplane did have somé
problems. ' -

ABILITY TO TRIM:
Laterally and- directionally good,.as it wassloagitudinaily,
SELECTION OF AILERON-AND RUDDER CONTROL SENSITIVITIES.

..

L’&
On the ailexon,. no real compromxse there., The Dutch roll that.I. saw.didn't.seem:to affect the roll con-

trol very much, so thatl wg.u; §ql§ctmg the valye of aileron sensithty that [ liked. “The rudder, however, presented .

a problem because {or rapid'maneuvering it looked like 1 needed a fair'amount.to coordinate the sideslip but then,

when 1 did that, at the-start of a~roll maneuver, ‘I Was pushmg ‘the. sideslip out the. other sxde. It took e a while

to figure out that the au'plane seemed to ‘have a-small.amountlof initial* prwerse yaw due. to. alleron. Tais was

creating a problem for me both starting maneuversta.nd also. arOund the small or'near z¢ro 1d°sl-p conditions, So

I had to back down on the“rudder sensitivity, and:that made life a-little bctter. The-forces in all three akes were

good and in general light; displacements were'small; control harmony ‘was good.

=425 deg]secr-in.' N; ~:ﬁ 32 deg/sec?-in.

AIRPLANE RESPONSE TO PILOT- INPUTS

For an aileron-only input, there secmed to be fairly smooth roll rate with no real probiems with Dutch
roll showing up in roll rate. However, you did-get fair amount of sideslip going out in the adverse direction although
it looked like initially it was proverse followed by a stronger adverse response. To, coordinate that with the rudder
you just kind of delayed a little.bit and then came in with the rudder. 1 could keep the sideslip reasonably small but
1 never was able to keep it right.at zero. The airplane did seem'to have a little bit of an oscillation to it, but it was
showing up almost excluswely 1 sideslip and very little in roll. In maneuvering for the most part the coordination
requirements were-in the normal-or adverse direction and not too diificult to accompligsh. However, 1 was not able
to be very precise with keeping the zideslip near zero,

BANK ANGLE CONTROLLABILITY

Pretty good, and there were no outstanding problems involved there. I could roll to and stop at a bank
angle with ease.

HEADING CONTROLLABILITY '
Little bit of a different story, although not too bad. The au-plane was oscillatory at a medium frequency

but sideshp was excited both starting and stopping roll rates and you noticeably felt the airplane move in the direc-
tional axis. This happened to me every time I put an input in, kind of shook your head around a little bit,

BANK ANGLE COMMAND TRACKING TASK

My performance was good; no real problems there with the exception of the sxdeshp. It was just that [
wasn't able to coordinate the sideslip very well, either because it was 3oing something I didn't expect it to do, or I
wasn't very good at it with my feet,

RESPONSE TO DISTURBANCE INPUTS

The airplane had about a normal response for the fighter mission, 1 don't think 1t really caused more
than a minor deterioration in my ability to perform the fighter mission.

LONGITUDINAL CHARACTERISTICS

Good and did not detract from the lateral~dircctional.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

“he characteristics are acceptable, but I'm going to say they are not satisfactory primarily because of
the goings o: 1n the sideslip response. I never was very good at making sideship come out precisely and occasionally
when I got disiracted from other things, I built up some falrly large sideslip angles. In the air-to-air role, moving
around in heading cvery time you put 1n an aileron input or took one out. it would be enough to degrade my precision
with which I could attack an air-to-air target. Air-to-ground I think you've got similar problems because every time

I move the stick, the nose would do something that was a little bit different to what I would like for it to do and I think
that would cause you some problems in hitting ground targets.

GOOD FEATURES

The roll control was good; the roll performance was good.

92




s

R,

SELs

Pl ’:i“qw

G pepr
P e L S A

-

ot A b Yk b3

o

N

o—

R N A

OBJECTIONABLE FEATURES

I couldn't coordinate the sideslip; the nose did things other.than what I would have liked for it.to do and.
I seemed to have very little control over being able to make it do something differently.

SPECIAL PILOTING TECHNIQUES

You do need coordination in the adverse direction. It was not the easiest thing to do fmd I couldn't always
keep the ball in the center. When you didn’t coordinate, you could end up with some large sideslip angles.

PRIMARY REASON FOR THE PILOT RATING

The airplane is acceptable. However, I do not feel that it is satisfaétory and I think the deficiencies that
I have talked about warrant improvernent. They are rcally minor but I think they are annoying. ln_turbulence. more
effort is required but there is only a minor deterioration in task and again that's primarily in the directional mode.

..................... P L LT TR P R P L
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CCLFIGURATION 5 N:;‘s/L:;‘s = =0,03 PILOT RATING 3 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

It was a pretty reasonable fighter-type airplane in that the lateral-directional handling qual.ties in general
would be pretty good.

ABILITY TO TRIM

Lateral-directionally was good, I still have a little problem with the lateral getting it trimmed just as
perfectly as I would like. On the longitudinal, the trim was okay.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
"3,:5 = 425 deg/sec® -in. N:;” = 29 deg/sec?-in.

No compromise whatsoever on the ailerons, I picked nice and light forces like I like so that I have good
roll performance with very light and very small displacement inputs. The rudder, however, was a bit more of a
problem. Because I was exciting a little sideslip, my first thought was to heavy up the rudder but that made things
worse, I started out heavy and then lightened them up a bit. The final selection was of course, pretty good. Con-
trol harmony in all three axes was good. The displacements were small.

AIRPLANE RESPONSE TO PILOT INPUTS

Roll response seemed to be very smooth and I thought ! had good roll control, both with and without
rudder inputs. There did seem to be adverse yaw associated with ajleron input requiring rudder coordination into
the turn and a little more than [ would like, but not bad. The airplane had only one or two cvershoot oscillations
associated with very rapid maneuvering. The airplane dampened itself out in yaw very easily. I did have to coor-
dinate the airplane to keep the sideslip small, but it was in the proper direction and not difficulv to do. If I maneu-
vered without coordinating, I would yenerate sideslip but the airplane seemed to be damped enough that the sideslip
went away reasonably fast.

BANK ANGLE CONTROLLABILITY
Very gocd and had no problems getting the bank angles that I wanted, doing it quite aggressively,
HEADING CONTROLLABILITY

No problem either. I could achieve a bank angle, roll the airplane out and I'd get a very small overshoot
in sideslip but the airplane would settle down pretty much where I wanted it to go.

BANK ANGLE COMMAND TRACKING TASK

I wasn't quite as good as | wanted. I don't know why. I tended to oscillate just ever so slightly when !
tried to stop the needle right in the center, And 1l never could rcally figure out why, If1 toned down my gain on my
ayggressiveness a bit, that overshoot tendency went away. Performance was nevertheless good and really there
were no serious problems involved.

RESPONSE TO DISTURBANCE INPUTS

Showed up mostly in the sideslip and a little in roll, In the sideslip, disturbances that were there damped
out reasonably quick.

LONGITUDINAL CHARACTERISTICS

Good; a good match with the lateral that I had.




SULTABILITY OF THE AIRPLANE CHARACTERISTICS. FOR THE FIGHTER MISSION ) -

’I'hey re quité acceptable and [ think they re satisfactory fof the fighter mission. In the air-to-dir role,
my initial stop on the target is not quite as-precise as-1 would like bécause of this:simall; sxdeahp dxsturbance. I'saw
the same thing when attacking ground targets. I think it's-less of a problemon the ground migsion” than-it' is onthe
air-to-air because on the former you usually have more time-in that initial stoppu‘g, dtise not as-critical; -

GOOD FEATURES

I like the fact that the roll was very smooth, that I could maneuver the airplane aggressively, and select
nice light forces without any problems. 1 like the fact that the sideslip distirbances that I do see tended to’dampen
themselves out quxte nicely.and my roll control was good:

OBJ ECTIONABLE FEATURES

The only real objection was the fact that.sideslip was generated dusing abrupt rolling maneuvers: 1

could coordinate this, coordination was in the proper direction, butl would prefer to see-an airplane without any
sideslip generated.

SPECIAL PILOTING TECHNIQUES
No special piloting techniques required,

PRIMARY REASON FOR THE PILOT RATING

The airplane is acceptable and satisfactory without improvement. The sideslip disturbances that.l see
fall in the category of being mildly unpleasant. I think that very minimal pilot compensation is required. Turbu.
lence did increase the effort because it increased the amount of rudder that I required, but really no significant
deterioration in my performance.

CONFIGURATION 5 Nz, JLh ~ =-0.01 PILOT RATING 2.5 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

This was indeed a good airplane and fun to {ly.

ABILITY TO TRIM

Lateral-directionally was good. I don't know if it's because the aileron trim gam is too high o> what, but
I don't seem to be able to put the airplane right on an even keel and it doesn't Qok like it's the spiral characteristics,

I think it's just the fact th>. [ overcontrol with the trim. The directional trim was real good, though. Longitudinal
trim was also good,

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
! _ 2 ’ _ '
L,‘;“ = 404 deg/sec® -in. | Naep = 26 deg/sec®~in.

On ailerun sensitivity, no compromise is involved. I just selected the hight forces so I could make the
airplane do what I wanted it to with very small inputs. You kind of think the airplane through. I anything, I feel
like I'm a little high, In the tracking task, I have a tendency to overshoot a httle bit in roll, primanly, I think,
because of the light sensitivities and my aggressiveness, But, there were no compromises really on the aileron,
There was a little sideslip generated but I never could really keep it zero, Fortunately the airplane was stiff enough

80 that the sideslip never really got very large. The forces, all three axes, were light, Displacements were small,
Harmony was good.

AIRPLANE RESPONSE TO PILOT INPUTS

Roll rate was very smooth. The little bit of sideship generated with roll seemed to be in the adverse
direction, Coordinating reaily didn't seem to make too much difference. The sideslip generated was small cnough
that I couldn't really see any significant change either in the roll rate or the Dutch roll with the coordinated inputs,
The airplane seemed to be well damped, no oscillatory characteristics really stood out, In maneuvermg. 1t looked
like it needed a little bit of coordination in the proper direction, However, when I did coordinate, 1 didn't really
help things veiy much and if anything tended to get as much sideslip in the other direction,

BANK ANGLE CONTROLLABILITY

Very good. I could roll up, stop the airplane wherever I wanted to and the overshoots that I did see in
bank angle were primarily a function of the aggression with which 1 attacked the rolling maneuvers and not so much
of the configuration,

HEADING CONTROLLABILITY

Good; the airplane seemed to be well damped directionally and the little bit of sideslip that [ was sceing
dampened itself out rapidly enough not to becom¢ 2 problem,
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BANK ANGLE COMMAND TRACKING TASK

My periormance was good and, as I mentioned earlier, when I really wg,rii at it aggressively, which I
could do, there was a slight tendency to cvercontrol primarily due to the light sensitivity of the controls and the fact
that [ could put in abrupt inputs to do the task, So no real problems were encountered.

RESPONSE TO DISTURBANCE INPUTS

No outgtanding feature stood out in turbulence. Effects seemed to be about all equal in the three axes and
not much more than what I would expect to find for a {ighter-type airplane,

LONGITUDINAL CHARACTERISTICS
Good. Good combination, good harmony with the lateral-directional.
SUITABILITY OF TIJE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

These characteristics are suitable; I like the nice smooth roll control, I think you would do a geod job in
the air-to-air. A little bit of sideslip is excited, but it's not a major problem, Air-to-ground, I think you could
probably do an even better job than you could in the air-to-air because the small amour of sideslip that I see dampens
itself out so rapidly and you've got a little more time in an air-to-ground run,

GOOD FEATURES

I like the smooth r3il centrol; 1 like the fact that very little sideslip was generated and that it was in the
adverse or proper coordination direction making it easy tc £cordinate. I like the fact that the Dutch roll was well
damped so that there Wwzrg ro real oscillatory characteristics.

OBJECTIONABLE FEATURES

The only minor objection is the fact that some sideslip is generated; I was never really quite capable of
keeping exactly at zero as I maneuver the airplane abruptly.

SPECIAL PILOTING TECHNIQUES

No special piloting techniques involved. You could fly the airplane by coordinating the sideslip that was
generated or simply by not coordinating it.

PRIMARY REASON FOR THE PILOT RATING

The airplane is acceptable and satisfactory as it stands. I think the small amount of sideslip that I did
see is a negligible deficiency. In turbulence, I think the little more effort required, but no significant deterioration
in my performance.

CONFIGURATION 5 N, [us, = -0.01 PILOT RATING 2.5 TURBULENCE RATING -not available
INITIAL IMPRESSION AND GENERAL COMMENTS

This was a practice evaluation and no artificial turbulence was available,

ABILITY TO TRIM

Both laterally and directionally quite good. It holds its trim well and natural turbulence see
. . . med to be
quite compatible with the airplane that I have, So the ability to trim is very good. Longitud im is li i
now that I've cut the elevator sensitivity down. Y Ve engltudinal trim ta likewlse good,

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

’
Ls,

The forces are light, quite comfortable on both the aileron and the elevator. Rudder seems to be pretty
good. The control harmony is very good. It was interesting, we started off with heavy aileron forces and the light
elevator, 1 was bobbling the airplane in pitch every time I made a turn, Now that I've gotten the aileroa forces
lightened up, elevator forces axe quite compatible. On the aileron I just selected control forces that I thought were
light enough to roll the airplane at any rapid rate that I wanted to. There was no compromise with airplane charac-
teristics., When 1 initially lightened them up, I found that I tended to overcontrol 1n yaw a little bit, When 1 initially
roll into the turn, 1 don't seem to need any rudder inputs. As a matter of fact it looks hke the yaw is ever so slightly
proverse on initial atleron input and then as I roll, the yaw 1s very definitely adverse so that I kind of have to feed 1n
the rudder as I pick up the roll rates, and end up i1n a steady turn holding a little bit of rudder to keep the needle in
the center, It's very easy to accomplish and hagn't bothered me too much although it's noticeable.

, = 125 deg/sec? -in, N,5;ep = 19.5 deg/sec? -in.
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AIRPLANE RESPONSE TO PILOT-INPJTS ..

For an-aileron-only input, I get the impression that the nose 'tarts off ever so slightly-in-the proyerscs
direction or in the direction of the tura and then the sideslip needle stays protty, close to the.cent:r. Aszlht. roll
rate pxcks up however, the needle comes into the turn mdxcatmg ‘adverse.yaw. If l“coordmate the al.plane with.the
rudder, I'can-keep the needle.in the center. The axrplane Seems to have no oscxllatory n.sponse -tha (.S\Illb from
my inputs., The airplane is well damped'and 1 haven't gotten myself into any lateral or directionai ‘oscillations.eves. -
when [ maneuver the airplane somewhat rapidly. However, coordination is required if I want 1o keep the- sxdcshp~
perfectly zero in constant bank angle turns, say 60°.

~

BANK ANGLE CONTROLLABILITY -

Bank angle controllability is very good. ! find that I can stop the airplane most anywhere in roll that |
want. -

HEADING CONTROLLABILITY
No comments.
BANK ANGLE COMMAND TRACKING TASK

My ability to track bank angle is very good, although with the high sensitivity that I have sclected, I do
tend to overshoot when I go at it aggressively. However, that is no real problem.

RESPONSE TO DISTURBANCE INPUTS
No comments.
LONGITUDINA. “HARACTERISTICS

In general the longitudinal handling qualities do not detract or degrade the lateral-directional atall. I’
like the light stick forces.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION
They're very gcod. I like the rapid roll capabilities. I have gocd bank angle control to stop the airplanc
almost any place that I want. [ can track ground targets laterally quite well, The only objection that | see ts the

little bit of coordination required on the rolls and the little bit of requirement to hold th. steady state rudder in the
turn.

GOOD FEATURES

1 like the smooth roll rates, the fact that there is very little or no Dutch roll showing up in the roll rate,
giving me nice smooth bank angle control. 1 like the fact that I don’t see any oscillatory characteristics as I manca-
ver abruptly. 1 like the fact that I can pick light aileron forces.

OBJECTIONABLE FEATURES

Minor objection: the requirement for rudder during the rolls and the fact that it appears tome to be a
function pf roll rate. Again the amount of sideslip that I'm seeing is very small.

SPECIAL PILOTING TECHNIQUES

A little bit of technique in that for aileron inputs you just hesitate a mioment on the rudder and you come
in with rudder as the roll rate picks up,

" PRIMARY REASON FOR THE PILOT RATING

1 think the airplanc is satisfactory without any improvement as it is. 1 think that the deficiencies that |
sece are som~where between negligible and mildly unpleasant. A recal good airplane, 1 enjoyed flying at.

CONFIGURATION 5 Nf;‘s/l.g-‘s =+.05 PILOT RATING 3 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS
As I flew the thing, it was a little better than I had initially thought it was going to be.
ABILITY TO TRIM
Good, in all three axes,
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

LS = 380 deg/sec?-in. Ne = 26,5 de /sect -in.
5’5 g sgp 4
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-1 was able.lo_select nice light ailcfen and rudder sensitivities, On the aileron, .light sénsitivities didn't
create any problems. Rudder créated prosleme for e because I started-out trying to coordindte the sideslip that
I was generating with the ailerons and thep x'mally ‘gave oo, ‘dEcided the au‘plane was domg a be!terjob o{’coordu

nating than I'was. So rudder sensitivity really doesn't has 4. a‘lat of meamng. 1.z forces, v.ere nght~ dusplacemems
were small in all three axes,

AIRPLANE RESFONSE TO PILOT INPUTS

For an aileron-only. input, it appeared that I-was generating a slight amount of proverse yaw and that I
could ingzed feél:the-roll.rate accelerate a ii'le bit for rapid roll maneuvers. One of the good things. about. the con~
figuration was the rapid roll capability for this conﬁgurauon. I tned to ccordmate and I only-made- thmgs worse
because when ! flew.the airplane aggressively, n general, 1 tended to coordinate in the normal direction and with
the slight amount c" proverse yaw this would 6nly make things worsé. Without coordmauon. the side 'slip never:, got
very much out of hind and really didn't seem to feed .into the roll response very much. So, it turned out better not
to coordinaté. There weren t really any oscxllatory chardcteristics that were ‘bothersome, 4lthough they'wéré
rnutigeable. For maneuvs;mg. coordination reomremerls were nil Sideslip was, in fact; geénérated for ‘each rolling
maneuvzr, ‘It's just that wheo I tried to coordinate, T géncrally made it worse.

BANK ANGLE CONTROLLABIL{TY

Good, but not.excellent by any means due to a very slight tendency to overshoot sometimes on the bank
angle.

HEADING CONTROLLABILITY -

Only good. 1 would roll out and have the slight sideslip oscillation which would dampen out in a very few
cycles.

BANK ANGLE COMMAND TRACKING TASK

Performance was, in-general, good. If anything I had a very slight tendency to overcontrol in bank argle,
but this I emphasize was only very small., Sideslip again didn't create any significant problem, but it was aoticeable,

RESPONSE TO DISTURBANCE INPUTS

Relatively small and didn't seem to create any particular prchlyms in either axis and only a minor prob-
lem as far as task deterioration is concerned.

LONGITUDINAL CHARACTERISTICS
Did not affect the lateral-directional; they were good.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

Acceptable, and satxsfactory, bu* only marginally satisfactory for the a.s-to-air role, You've got recal
good roll capabxhty, you don't bave real good sideslip control, but the sideslip angivs generated are not rcally

large. Air-to-ground, I think you'd probably have a reasonably good airplane too. 5. ne real special problems
with either of those two roles.
GOOD FEATURES

The roll capability I think is rcally great. Buank angle controllability is good, but not outstanding.

OBJECTIONABLE FEATURES

The small amount of proverse yaw that's generated and the fact that enough sideslip :s generated that I
feel like 1'd like to coordinate it, but when I try to coordinate it I seem to make things worse, so I ended up just
putting up with the sideslip that was generated.
SPECIAL PILOTING TECHNIQUES

1 ended up flying feet on the floor,
PRIMARY REASON FOR THE PILOT RATING

The airplane is acceptable and it's only marginally satisfactory, it falls in the fair catepory. In tur-
bulence, more effort is required but no significant deterioration,

CONFIGURATION 5 Ng“/bgﬁs =+.05 PILOT RATING 3 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

It was a reasonably good configuration. I couldn't mancuver the thing as rapidly as I wanted to for some
reason and I don’t understand why.
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ABILITY TO TRIM )
Good on all three axes, there was-no problém. ; - -
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

bgl
Didn't seemn to bc any compromise involved. I selected quite light-ailerons; st;ll didn't gct quite as light-as
I would have liked. 1 had io wait for the {uel to come down in order to get'what 1 thought viere good atleron forces.
It scemed "5 me that some proverse yaw was generated every time [ put in an aileron npat, followed by some adverse
yaw once I got into the turn. The sideslip that was generated in either direction wasn't very much so-that I really
didn't spend an awful lot of time coordinating., So,l azcepted the mmal rudder sex.smvxty selccuon. Forcés on
ailerons were a little heavier than [ would have liked « « I had some problem becac«e I cuuldn't mancaver the air-
plane as rapidly as I would like. Rudder forces were rcally not too noticeable’ because 1-didn't use the rudder that
much. Displacements were small on both controls. Con:rol harmony was good.

= 304 dcglsec ~in, N§ep = 20 deglsec -in.

AIRPLANE RESPONSE TO PILOT INPUTS

Aileron input without the rudder resulted in a fairly smooth roll rate generating a little bit of proverse
yaw followed by adverse yaw., When I tried to coordinate this, there was a cross control mancuver, I wasa't very
good at it. The Dutch roll seemed tc ue of reasonable enough frequency that the sideslip was centering itself before
I really had a chance to keep up with it. So sideslip was generated but 1t didn’t seem to be a major factor. [he atr-
plane seemed to be very well damped in the Dutch roll and oscillations didn't scem to be a problem. In manecuvering,
there wasn't much rudder required and you could fly the airplanc essentially with your feet off the rudder and do just
as good as you could by using the rudder. So coordination requirements were very small,

BANK ANGLE CONTROLLABILITY

A 1l'tle puzzling. When 1 really went at it, it looked i3' ¢ I would have a tendency to overshoot the bank
angle. But fug the m.et part I was able to roll up and stop with the 10}! rates that I was able to achieve, so that the
bank angle control { thought was good. Howcver, I think if I had been absr to mancuver the airplane more rapudiy
I could have gotten 1..;self into some slight overcontrol problems.

HEADING CONTROLLABILITY

Good. The Dutch roll was well dampcd, The {requency was moderate so that the heading control didn't
seem to be a problem,

BANK ANGLE COMMAND TRACKING TASK
Performance was pretty good. 1 could stop the bank angle quite nicely.
RESPONSE TO DISTURBANCE INPUTS

Seemed to be fairly minimal. I really didn't think there was any significant deterioration 1n my task pere
formance and anly a very slight more effort required.

LONGITUDINAL CHARACTERISTICS

Pian’t detract from the lateral-directional evaluation; they were good.
SUITABILITY OF THEZ AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I think they are acceptahie, 1 think they are satisfactory. I think for the air-to-air role, we've got a
little bit more sideslip than I would like to see generated and this would cut down on your precision a littie bit, but
1 think it is something you could live with, 1a the air-to-ground role, I suspe~d the airplane to be a little better,
The turbulence response is Jow and the sidesliy gunerated is low so there are no special problems involved.

GOOD FEATURES

I like the fact that you could maneuver the airplane witnont having a lot of rudder (oordination required.
1 like the maneuverability.

OBJECTIONABLE FEATURES

The small amount of proverse yaw followed by the adverse yaw 1s objectionar, because you can't cocordi-
nate it effectively. [t is there and | think it would have a tendency to cut down your preciston,

SPECIAL PILOTING TECHNIQUES

To coordinate the airplanc requires rudder out of the turn and into the turn tf you want to keep the side-
slip in the center. That's very difficult for me to do unless 1 am concentrating specifically on that task.
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PRIMARY REASON FOR THE PILOT RATING-

‘I think the airplane is: .acceptable, I think it.is satisfactory. Iithink the, sxdeslxp that'[ see, generated falls
into the mildly. unpleasant catcgory. '

CONFIGURATION. 5 N, /‘f«'ﬁs 240,08  'PILOT:-RATING  °5 TURBULENCE RATING €
IN{TIAL IMPRESSION AND GENERAL COMMENTS

[ thought it wasn't going to be too bad. It looked like a good maneuverablé tybe airplane..Sideslip'genésated
wasn't too bad, However, it was obvious:that it was in the proverse direction. As I flew the. thing.I began-to have
xgxaisgwxngs either way, good and'bad. I did-havea- tendency to overshoot’ and- gct one-or two oscillations-about. the

nl-angle,

ABILITY TO TRIM
‘Good;
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
L5, = 295 deglsec? -in. Nigp = 24 deg/sect -in,

I think I went up a bit, just a little bit from what I started out with in the aileron, to see what increased
sensitivity might do for me, It turned out that I liked that a little better so [ ended up picking a sensllwily that I
thought allowed me to keep from overcontrolling the airplane too dramatically, and at the same time gave me nice
light forces for maneuvering. There really was not much of a compromise there, I think that if [ hadn't had the side-
slip problem and the overcontrolling problem I might have gone higher on the gearing, On the rudder I had to decrease
the sensitivity from what we started out with because 1 was overcontrolling the sideslip initially., The reason is be-
cause there was proverse yaw initially which gave way to adverse yaw and I ended up having to hold a little bit of rudder
into the turn, With the Jighter rudder sensitivity [ was overcontrolling, making the initial sideslip excursion greater
and then pushing the sideslip away from the turn. So, decreasing the sensitivity on the rudder helped that problem
somewhat, The forces that I ended up with were a little lighter than medium; displacements were small; control
harmony was good.

AIRPLANE RESPONSE TO PILOT INPUTS

For aileron only, there was proverse sxdesllp generatcd initially and ended up in the adverse sense, 1
didn't get a whole bunch of oscillations, nor did it take a lot of time for the oscillations to die out, Although I really
felt the need to coordinate, [ wasn't able to keep the ncedle in the center. So, 1 e¢nded up accepting the initia} sideslip
excurzion in the proverse direction and then using just a little rudder to tone up the sideslip in the steady state, i, c.,
help the sidealig {5 get back to the center sooner. This had a tendency to reduce the accuracy that I think one might
be able to achieve «ith thiz 2irplane.

BANK ANGLE CONTROLLABILITY
Only fair; there was a tendency in tfyluy the airplane aggressively to overshoot causing about one or

two oscillations before it would settle down on the vank angis that | wanted., The sideslips generated however didn't
seemto affect my roll control all that much,

HEADING CONTROLLABILITY

At least fair; it is certamly in the 4 category because the oscillations are there, However, they are quite
reasonably damped and the frequency is fast enough so that I don't end up with the airplane pointed in a direction that
1 didn't want it to go.

BANK ANGLE COMMAND TRACKING TASK

.

Only fair again. I had a tendency to overcontrol slightly and set up a one or two oscillations before it
would settle down on a bank angle, but I could perform the task.

RESPONSE TO DISTURBANCE INPUTS

Juzt about what I might expect for a fighter type machine - it didn't seem 0 cause much of a problem. If
anything, a littie more effort is required but it causes only a minor deterioration in my ability to perform the task,

LONGITUDINAL CHARACTERISTICS

Okay; didn't detract from the lateral-directional,
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I'm willing to say the characteristics are acceptable. They are not good; they are certainly not satis«
factory as they are. The sideslip that's generated would cut down my ability to put guns on the target as well as 1

would like, However, [ think [ could do tt because the sideslip excursions are small enough and seem to be fast
enough, Air-to-ground, [ think you might do a little better job because you can take things a little slower,

99




afv et

GOOD FEATURES

The airplane has godd roll performance; you can really-rack the-airplane around. 'l'(xrlguienéc response
wasn't bad. o S S
3 : . - o
OBJECTIONABLE FEATURES - -
Primary objection. is the proverse yaw which is.the'thing on.which I-am blaming my cbpgio!jp;ql;qum-:i,n
bank angle. The factthat my bank angle control‘isn't as precise as I like, and the.fact that enough ‘sideslip.is
generated degrades my accuracy but I think I ¢an still do the-job.

SPECIAL-PILOTING TECHNIQUES

You might be able to coordinate, the proverse yaw, However, i wasn't;good. enough tji; doit..

PRIMARY REASON FOR THE PILOT RATING

1 think the airplane is acceptable. However I don't think that it is really very good. Certainly I think the
characteristics that I see are to the point of being moderately objectionable and would have to be improved. For
adequate performance, this is up in the "considerable pilot compensation” category.
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CONFIGURATION 5A IDENTIFICATION
AND -ELIGHT TEST DATA TABULATION
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CONFIGURATION  5A N',‘is /1,:, = -0, 08 'PILOT RATING. 6  TURBULENCE RATING B

INITIAL IMPRESSION-AND G"NERAL COM.MENTS

It wasn't going to be a very good confnguranon beca\ue it:seemed o bave'a 10t of sideslip excited with
aileron inputs. Turned out the coordmatxon was-in proper direction so I could.do a-little’ better job with it'thanI
initially thought that 1 m:ght be able t6 do,’

ABILITY TO TRIM

Lateral and-directional: seemed to be okay. However on a-lot of these records, you start off in a
reasonable trim and develop a quite large rolloff to the left and you don't know why. Longitudinal: trim was okay,
not a problem. '

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
Lg

AS

Aileron sensitivity probably not quite as lxght as would have liked because of the large amount of
adverse sxdeslip that's generated to an aileron input; there's a slight compromxse there. Rudder sensitivity - [ had
to lighten it up, I think a fair amount, From what I saw you ought to be able to control this large amount of adverse
sideslip. Forces that I ended up with were light on both controls, displacements were small, In general., the control
harmony was quite good.

= 480 deg/sec? -in. N:?.p = 45 deg/séct-in.

AIRPLANE RESPONSE TO PILOT INPUTS

An aileron input without rudder resulted in a quite large sideslip disturbance; however, i. didn't seem to
be an awful lot of carryover into the roll response, Coordinating aileron with rudder inputs, you could feel that the
roll rate was faster and a bit smoother. Coordination that was required was in the proper direction and 1equired
quite a bit cf rudder input. To maneuver the airplane, you had to coordinate it in the proper direction. 1¢'s more
difficult than I would like, but not too excessive. .

BANK ANGLE CONTROLLABILITY

Fair to good, n»>tendency to oscillate about a bank angle, however you did get a slight sideslip oscillation.
Although the oscillations damp out quite rapidly, the sideslip was noti_eable and I could feel the side acceleration when
I maneuvered abruptly and tried to stop smartly at a bank angle.

HEADING CONTROLLABILITY

Reasonably good. Oscillations that I saw died out quickly and in general you can get the airplane pointed
pretty much where you wanted to go.

BANK ANGLE COMMAND TRACKING TASK

Performance was only good. I could stop at the bank angles, but I'd get a sideslip disturbance going
which was uncomfortable, So, I consider that a problem and something that should be fixed.

RESPONSE TO DISTURBANCE INPUTS

Really w.asn't much greater than what I would have expected. There was more effort required, but no
real significant deterioration due to turbulence itself.

LONGITUDINAL CHARACTERISTICS

Good, they did not interfere with the lateral-directional,
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I think these characteristics are acceptable, but only marginally acceptable. The large sideslip dis-
turbance to an aileron input requires an awful lot of coordination, fortunately it is in the proper direction and I never
really got good at keeping the airplane coordinated, but i coald keep 1t in the ball park. Air-to-air, I don't think your
performance would be very good, although I think adequate performance could be attained. Air-to-ground, similar

problems, & lot of adverse yaw so that you'd have to watch your weapons and then your release points and make sure
you weren't making rolling maneuvers at this point.

GOOD FEATURES

The roll control, and the bank angle control are certainly fair to good, you could swing the airplane
around, coordinate 1t sufficiently enough to adequately perform the task, but certainly not very good at it.

OBJECTIONABLE FEATURES

Major objection is the large siduslip generated with an atleron input and the fact that th.s excites enough
sideslip to cause a slight sideslip oscillation when attempting to maneuver the airplane aggressively and stop at a
given bank angle.
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SPECIAL PILOTING TECBNIQUES
Lots of rudder with the aileron inputs to coordina“z it.
PRIMARY REASON FOR THE PILOT RATING

Airplane is only barely acceptable. The.-sideslip that:l see is getting to be in the very obje_ctiomble
category. Adequate performance, I think requires a lot of rudder and I think extensive pilot compensation. Tur-
bulence didn't really cause much of a problem. More effort is required. However, as far as deteriofation due t0
thie disturbance itself, it's not very much.

CONFIGURATION  5A N3, [L5,s =-.04 PILOT RATING 3  TURBULENCE RAL&G ¢
INITIAL IMPRESSION AND GENERAL COMMENTS

Initial impression: I was really going to like it. As I flew it a little bit tiere were a couple of minor
things «bout it that I didn't like and I'll point them out as we go along, but in general, it's 2 good configuration.

ABILITY TO TRIM
Good, no problems there.
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
L,'su_ = 430 deg/sect-in, N‘;-” = 25 deg/sec*-in.

Aileron sensitivity - no compromise involved; was able to select a high sensitivity so I could maneuver
the airplane aggressively and with small light forces. Rudder sensitivity - I had to heavy-up the rudders from what
we started out with, There wvas a small amount of sideslip so it looked like it needed a little bit of coordination.
However, when I tried to coordinate it with high sensitivity I overcontrolled and got more sideslip in the other direc-
tion, Heavying up the rudder allowed ine to put in a small amount of coordinaiion with a compatible aileron/rudder
combination and keep the sideslip quite small. The forces I ended up with were heavy on the ruddez, light on the
aileron. Displacements were small and control harmony in general wzs good.

AIRPLANE RESPONSE TO PILOT INPUTS

An aileron input only resulted in a very smooth roll rate; there seemed to be a very small amount of
adverse yaw generated following a control input. 1 don't really know if that was yaw due to roll or yaw due to aileron
or what. When I coordinated ! really didn't see too much difference because the sideslip generated was quite small,
The Dutch roll seemed to be reasonably well damped but wher I flew the airplane aggressively, I would occasionally
see a small Dutch roll oscillatior primarily in sideslip as I attempted to abruptly stop at a given bank angle, and this
caused me a little bit of a problem. Maneuvering coordination requirements - I could fly the airplane without
coordinating. It would help to coordinate the sideslip. Coordination was in the normal or adverse direction and not

difficult to accomplish,
BANK ANGLE CONTROLLABILITY

Good, a little bit of a tendency for me to overshoot and [ think that was primarily because of the
aggression with which I was going at the task. So the bank angle contro? wasn't really as good perhaps as I would
like for it to have been.

HEADING CONTROLLABILITY

Goed; Dutch roll seemed to dampen out rapidly, seemed to be a reasonably high frequency so that the
airplane was usually headed pretty much where I wanted it to go.

BANK ANGLE COMMAND TRACKING TASK

Not quite as good as I would like and I'm not sure whether that's the combination of (he Ligh sensitivities
and aggression or whether there was something going on with the Dutch roll, but still quite good.

RESPONSE TO DISTURBANCE INPUTS

Pretty close to what I might expect for an airplane like this; there was more effort required; and 1
think there was a minor deterioration in my performance which was particularly noticeable on the air-to-ground run,

LONGITUDINAL CHARACTERISTICS
Good, did not detract from the lateral-directional evaluation,
SUITABILITY OF THE AIRPLANE CHARACTERIS7TiIiC5 FOR THE FIGHTER MISSION

1 think they are acceptable and satisfactory. In the air-to-air role, I would like to feel that I had a
little better control of bank angle and I would like to get rid of this small Dutch roll oscillation in sideslip so that
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thrre is 2o real coordimation requirement. Aiz-to-groc=d I thocg®e wzs goite good. The sideslip acgles geaerated
<were grite small a=d the torbalence respense perkaps detracts from t2at jesta Kule Bit, bet | doole thizk that

is significa=t. ’

GOOD YEATURES

T liked the f2ct 22t I cocld really masecver this configumation; Iliked the fact tiat the sideslips

gezerated were r2ll and 1 Jiked the fact that the little Bit of sideslip tE2t was gezerated was in the cormal or

2érerse direction 224 cocid be coordizated.

OBJECTIONABLE FEATUACS

Tkey are minor objections. [ wocld like t0 feel tkat I kad better bark 2ngle _co:uro_lh‘.:iﬁ!y. 14
w2sa’t 25 goed 2s [ wosld like 223 I wocld lke to see a Hitle less sideslip generated for control izpzts.

SYECIAL PILOTING TECHNIQUES
No special piloting teckaigues regrired. No:rzal coordization is 2 Eelp Bet oot absoluiely necessary.
PRBLARY REASON FOR THE PILOT BATING

I thizk the 2irplase is 2cceptable, I tkink it's satisfactory, I thizk it bas some misor, mildly usple2sant
deficiencies.

CONFIGURATION  sa #f}, /,4,',” = £0.05 PILOTRATING 3.5 TURBULENCERATING B
INITIAL DAPRESSION AND GENERAL COMMENTS

I thought it was goizg to be pretty good. It kad real good roll perfuncance. It was guite noticeable tkat
there was 2 pretty good amonnt of proverse yaw due to an aileron irpot and this created z little bit of a-problem.

ABILITY TO TRIM
Pretty good directionzlly and longitudizally and lit:le bit sezsitive Iaterally bzt still oxay.
SELECTION OF AILERGN AND RUDDER CONTROL SENSIYIVITIES

L:;“ = 295 deglsec? -in. Ny

ep = 15-5 deglset -in.

Ailevon selection; 1 was able to select nice 1ighl aileron sensitisites. However, they weren't really
high because there was a very, rery slight tendency to overshoot, bzt I really flew thay configuration quits cggres-
sively, I1think. So whether or not it was my over-aggressivencss or the fensitivity, that's difficolt to say. I don't
think there wzs any xeal tompromise, even with the substantizl amount of pIcverse yaw generated. On the rudder
selection - I bad to bave the rodder heavied up from what we atacted out with because there was a tendency to put the
rudder in the same direction as the aileron and this only aggravated what was already.a substantial amount of pro-
verse yaw. I didn't use very much rudder, but for what I used, the forces were not necessarily light, but certainly
Teasonable. Control harmony was good and I thought 1ke displacements were small in both axes.

AIRPLANE RESPONSE TO PILO] INBPUTS

For aileron-only inputs, the airplane rolled quite rapidly. Proverse yaw was generated. Howevar, the
proverse yaw didn't seem to affect the roll control all that much. Trying to coordinate the thing, you needed to cross-
control and I played around with that a bit and only by making a conscientious effort could I keep it coordinated by
putting in rudder opposite to aileron. Maybe if you had a chance to ily tbis airplane day in and day out, you would
eventually get s0 you could fly the thing like that. But, I don't think it's really desirable. There didn't ssem to be
any real noticeable oscillations, either ir bank angle or sideslip. atch roll seemed to be a high enocgh fraquency or
the airplane was stiff enough 80 that the sideslip angles the. were generated tended 20 dampen themsclves out quits
rapidly. For mancuvering, you would really like to learn t cross-control because when you did you could kesp the
sideslip quite a bit smaller than when you dida't coordinate. But, if you did coordinate in the normal adverse direc-
tion, you certainly aggravated the situation, as I did a number of times.

BANK ANGLZ CONTROLLABILITY

Quite good; a very, very slight tendency to overshoot but bardly aoticeabls. 1t's probably as much a
function of my aggression as airplane characteristics.

HEADING CONTROLLABILITY

Only good, primarily because sideslip was generated and it would take a little “ime for it to take itself
out, but really wasn't that much of a problem. ’

BANK ANGLE COMMAND TRACKING TASK

My performance was pretty good. Ths generatsd oidsslip was noticeable. Howsver, 1 {lew the task
quite aggressively, and could keep the needle centsred pratty wall,
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RESPONSE TO DISTURBANCE INFUTS

} Airplaze respomded ooty rmederately o the random distozlance inpers. [ don't thizk there w2s 227 real
sigifica=t deterioration in my performance. I think t:at more effort was reguired, bet that’s 21k

LONGITUDINAL CHARACIERISTICS

Oxzy, they 3iZa't derrace freos the lateral-directional eval=ation.
SUITABILITY CF TEE AIRPLANE CEARACTERISTICS FOR THE FIGHTER AGSSION

Air-to-air, they’se certaizly acceptable; wietter they're satisfaciory is the guestion. I think 222 I'm
willizg to s27 they are satisfactory. Got ascther oze of those borderline joiis, bot take 2 stand and s2y it's saris-
fzi207y. Istke 2ir-to-2ir Tole, you've got real good mazecrerability. A little bit of 2 problem with tke siceslip
that's geserated 20d I guess occasicozlly it was grite lazge. In the 2ir-to-grouod role -~ 2zain sideslipis 2 Bitof
2 problem because every tixe voa pot in a2 2ileren izpz?, you iend to excite sideslip is the proverse direction.
Fortzzately, it doesn’t seem to affect tie >oll coztrol very moch. Tre razdom distoriance effects are guite s:nall,
s0 that possibly in the 2ir-to-grosad role, yoa could do that pretty well.

GOOD FEZATURES
Rezlly kad gocd roll performance.
OBIECTIONABLE FEATURES

Ozae major oze, and that's the f2irly schstaxtial proverse yaw geserated with tkis configuration. 1
coalda’t coordizate very well, bat it doesa’t scem to affect the roll conlrol very rmuchk, and the aizplane seems to be
stiff esorgh so tkat it comes back.

SPECIAL PILOTING TECHNIQUES

If you caa learn to &0 it, you can cross-cozntrol this configuration and keep the sideslip reasonably small.

PRIMAPY REASON FOR THE PLIAYT RATING

1’11 give you 2 margiral rating on ttat. Wkesn I look at the rating scale, the sideslip th21's generated is,
1 geess, more than just mildly eapliisant, ot not down to the point where it’s moderate pilot compensation required.

CONFIGURATION SA My, /1,3“ =40.13 FILOT RATING 6 TURBULENCE RATING c
INITIAL DMPRESSION AND GENERAL COMMENTS

Really wasn't going to be a very good configuration, primarily because it appeared to me to kave a fair
amount of proverse yaw due to aileron inputs.

ABILITY TO TRDA
Good, in both dirsttions, laterally and directionally. Longitudinal trim was good.
SELECTION GF AILERON AND RUDDER CONTROL SENSITIVITIES
1"545 = 450 deg/sec-in. )V;—” = 32 deg/sect-in.

Had almost a tendency 8o accelerate a little bit in roli and you can feel that as you started around it and
it seemed to pick up just a little bit, but it really wasn’t dramatic and the roll felt relatively smooth so that [ could
pick fairly high aileron gearing. However, the sideslip generate? in the proverse direction due to aileron input
scemed to be quite excessive so I think I would have picked a sligutly ligote aileron force than what I might have
liked to cut down on the sideslip disturbance that resulted from the aileron input. So that's a2 compromise but a very
small one. Forces on the ailerons were light. I think I'd make light forces on the rudder to try and combat this
sideslip disturbance that I saw even though the coordination requirements were in the wrong direction. So that the
forces on the rudder were perhaps a little Yighter than 1 would have liked in order to try and get the coordination.
The displacements were good. Harmony o1 tax control forces was good.

AIRPLANE RESPONSE TO PILOT INPUTS

Roll rate itself was reasonably smooth but a largs amount of proverse yaw was generated. When 1
coordinated this, I could actually do a pretty good job, but I had to think and make a conscientious effort to do that.
The airplane seemed to be not well but sufficiently danpied in the Dutch roll so that lateral or directional oscillations
were not a significant problem. When I tried to manew. . uJ. ¢ airplane the coordination requirements were very
difficult because of the reversal required between the rudder anc. e aileron input.
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BANK ANGLE CONTROLLAENZTY

Peor. There wzs 2 defizite texSency to overcomtrol the Eankangle 20d 2 tendency to oscillate abozt 2
given tazk 2=zle. i

HTADING CONTROLLABILITY

Prewzy good brcause -kes I &id freeie the zilerons it dazmped irself ot rezsomably well. The Doich roll
seeund to be f251 enough 50 that heading control dida't seem th2t mwch of 2 problem.

BANK ANGLE COMMAND TRACKING TASK

Difficelt 222 [ thosght my performmance w2s poor. ike problems th2t I s2w were 2 texdezcy to over-
ccztrol and 10 oscillate scxiemhat abozt the tark a=gle 223 my tendexcy 1o gezerate sideslip disturbances was ke
second prodlem.  The sideslip t22t was gererzted rezlly dida't seem to feed that mech izto the roll Tespense, ot
23 a0 oscillatio= anyway. . )

RESPONSE TO DISTURBANCE INPUTS

Ncticeable; the 2irplace rmoved egral amousts in all three axes bet really regeired little sore effort.
Oxly 2 moderate deteriosatica from wZat I kave 2lready concluded was a poor performance on the fighter mission.

LONGITUDINAL CHARACTIERISTICS
Oi2y; a better part of the configuration.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

Air-to-air role, really not very suitable. Tke oscillatory bazk angle tendencies and the large sideslip
disturbances certainly woulda't allow yoa to pesform the fighter mission without some improvements. Yoo would
Eave to izmprove this in ord=r to make the 2irplane 2 good airplane. In the air-to-air you've got problems with beirg
able to coxtrol tke bazk acgle to fire on otker airplares with the tendency to oscillate abozt the bank angle. You kave
similar prodlems in the 2ir-to-ground. Wkea I flew the airplacze aggressively I would invariably coordinate the
airplacne in normal diraction and this cumpoanded y problem. For.cnately the airplane seemed to be directionally
stiff ezocgh that the sideslip distarbances 2idn’t really ever get completely out of Band. So that I think that it is
possible to do the task but you woulda't do it very well. ’

GOOD FEATURES

TEkereare no rare outstanding good features on this one. The fact that the airplane is stiff enough so
that the sideslip disturbances don't get excessively large and that they dampen themselves out in 2 reasozable length
of time miay be considered good features.

OBJECTIONABLE FEATURES

There 2re a2 number of objectionable features. The inability to control bank angle precisely and the
tendency 1o get slight bank anzle oscillation when tracking bank angle tightly are objectionable features. My inability
to coordinate the airplane in the proper direction is an objecticnable feature. Of course these all stem from the
major objectionable featurs and that is the large amount of proverse yaw generated to an aileron control input.

SPECIAL PILCTING TECHNIQUES

You can coordinate the airplane if you make a zonscientious effort to get rudder in opposite to your
aileron input and spin your thoughts therein. So that would certainly be considered a speciai piloting technique, but
one that was very difficult to do.
PRIMARY REASON FOR THE PILOT RATING

The controllability 1s not in question. It's very marginal but I think I can get adequate perfcrmance out

of this thing if you learn to ccntrol the "miscoordinations® in here. In turbulence, as I said there was more effort
required but with only a minor deterioration of what was already a poor performance.
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CONFIGURATION 5B
AND FLIGHT TEST DATA TABULATION

IDENTIFICATION
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002| 3 B 027 | 240 | -215 0.010 63 50 0.08 315 39
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+#10)] 4 B 031 | 265 | -325 0.017 58 490 013 292 2
+015] 6 c 033 | 275 |-360 0038 64 40 o.1s* 364 265

* INDICATES DATA FROM COMPUTER GENERATED TIME HISTORIES
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TRANSIENT RESPONSES FOR CONFIGURATION 5B




‘CONFIGURATION- . '5B. N5, [L%,  =+0.02 PILOT.RATING 3.  TURBULENCE RATING B ~

INITIAL IMPRESSION AND GENERAL COMMENTS
-1 thought that-was gding to be a .prqt!y, good-airplane, Agurn’e,t_!;eqt_ it was.
ABILITY TO TRIM--
Good'in all thrée axes, no problem,
SELECTION OF AILERON.AND RUDDER CONTROL SENSITIVITIES
L, = 315 deg/sec? -in. Ns ep =39 deglsect -in.

No compromise at all on the ailerons. You could pick nice light forces. On the rudder, however, I'm still
having a bn of a problem. This configuration seemed to have adverse yaw, so it required coordination in the normal-
direction and for large rolling maneuvers, it required quire a bit of-rudder., Solhada tendency 1o go up on the
gearing to make the rudders more sensitive, but when'I did,I got the problem of overcontrolling around the near-zero
sideslip, Particularly when I terminate a rolling maneuver, [ have a tendency to push the sideslip out in the proverse
direction. So the rudder gearmg 1s a bit of a compromise there where ydu're trying to find something that's good
enough so that the forces aren’t too heavy when you make large rolling maneuvers and not too ‘light when you're in
the near-zero sideslip position. . The fcrces on the a1lerons were nice.and-light. The.rudder forces I thought were
light. The displacements are small for both and the control harmony for the combination of all three axes, I thought
was quite good.

AIRPLANE RESPONSE TO PILOT INRPUTS

Seemed to be a noticeable amount of adverse yaw generated with an aileron control input. However, the roll
rate seemed to be reasonably smooth. When I coordinated, didn't seem to make too much difference in the roil
characteristics and fortunately the coordination was tn the normal direction and I could do a pretty fair job with 1t,
not perfect, but fair., Didn't seem to be any real oscillatory chzracteristics; 1t's all in my mind because I was over-
controlling with the rudder. 1 occasionally ended up in a slight sideshp and would have to work that off, but the
damping in the Dutch roll seems to be reasonably good. Frequency seems to be reasonable enough so that 1t wasn't
a serious problem. For maneuvering, you do require rudder coordination in the direction of the turn and if you don't
put it in you can build up some pretty good size sideslips,

BANK ANGLE CONTROLLABILITY

Really quite good. I could do 1t abruptly and I could stop at the bank angle. The only «roblem I had was a
hittle bit of residual sideship either in the auverse or proverse direction, depending on whether or not I had over-
controlled with the rudder,

HEADING CONTROLLABILITY

Good, No problem with getting the proper heading and like I say the Dutch roll seemed to be damped reason-
ably well at a high enough frequency so that the airplane would settle down without my having to work at it very much.

BANK ANGLE COMMAND TRACKING TASK

My performance was really quite good on that. [ can fly the airplane aggressively in the task; I got carried
away a couple of times and [ dumped the system; but could really go at it and stop the bank angle quite nicely. So
no problems except again some of ‘he residual sideslips that I didn't particularly like.

RESPONSE TO DISTURBANCE INPUTS

Really not significant, pretty much along the lines of what I might expect for a {ighter-type machine. So
there was a little more effort required, with no real significant deterioration in my task performance.

LONGITUDINAL CHARACTERISTICS

Good, they didn't degrade or detract from the lateral-directional.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

These characteristics are acceptable, I also feel they're satisfactory, I think they're also satisfactory for
the air-to-ground. I put a lot of emphasis on the ability to control bank angle and this configuration has good bank
angle control. Objections I have are the fact that I have to coordinate the sideslip and I can’t do that as perfectly as
I would like, 501 ended up with sideslip disturbances in one direction or the other most of the time. Air-to-ground,
1 think the sideslip is more of a problem than it is in the air-to-air.
GOOD FEATURES

Bank angle controllability 1s quite good. Roll performance is gond. You can really fly the airplane aggres-
sively, The Dutch roll seems to be well damped so that you don't have any oscillatory characteristics.
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OBJECTIONABLE FEATURES *

ideslip I-c i s ¢ would bave liked. There's a fair amoust
The sideslip I-could not coordinate anywhere near.as ger{ecuy as 1 wo . £ ‘
of adverse sideslip generated for.each roll control input and this created some prob{emsul:!g:;te Ikave 2 tendency
to overcontrol it a bit and end up with sideslips that I think would reduce my accuracy.a little bit. »

SPECIAL PILOTING TECHNIQUES ‘
Ycu do need to coordinate.each rnaneuver. Fortunately, it's-in the proper direction so it's ot tod difficult to do.
PRIMARY REASON FOR -THE PILOT-RATING

1 think the airplane‘is acceptable. I thirk it's satisfactory. The deficiencies that I name fall in the mildly
unpleasant and minimal pilot compensation is required.

CONFIGURATION 5B N3, Juf,, =+0.01

--

v PILOT RATING 3.5 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

It wasn't going to be too bad, did have a couple of problems.
ABILITY TO TRIM

Surprisingly good. The lateral and directionai trim I thought was better than most. The longitudinal trim -
likewise was good.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
L,

= t 37 o _ 2 _:
s = 265 deg/sec®-in. NS:P- 32 deg/sect-in,

I ended up increasing the sensitivity on the zilerons from what we started. Didn't seem to be any real com-
promie: involved. There appeared to be proverse yaw initially on an aileron input followed by adverse yaw as the
roll rate began to develop. The sideslips that were generated were not large, but they were certainly noticeable,
enough that I wanteg to try.to do something about them. On the rudder, had a bit of a problem there because I wanted
a rudder that was sensitive enough to be able to handle the predominant sideslip which was the adverse part. But
because I did end wp having just a little bit of rudder in the steady turn, getting a sensitivity that was light enough to
make that comfortable, I ended up with overcontrolling the sideslip initially probably due to the initial proverse yaw
that 1 saw. The forces that I ended up with on the ailerons were quite a bit heavier than what I think I've been used to
flying. They were still comfortable. Displacements were small, control barmony was good.

AIRPLANE RESPONSE TO PILOT INPUTS

There was initial proverse yaw followed by about an equal amount of adverse in the other direction. Didn't
seem to have a real tremendous effect on the roll. The roll seemed to be reasonably smooth. Trying to coordinate
the thing required 1 cross-control maneuver which wasn't particularly easy todo. I think1 finally ended up just

5 using coordination in the adverse direction, kind of delaying the input; a little bit of a complicated input, but some-
K thing you can do, As far as oscillatory characteristics are concerned, the fact that the sideslip starts out in or..
g direction and comes back and centers itself giving you the feeling that you can feel the sideslip in motion really as
3 you make rolling maneuvers, but it's really not an oscillation that persists, you can feel it come across and go back.
3 The Dutch roll seems to be fast enough that the yaw dampens itself reasonably well. Okay, maneuvering coordination
£ requirements, primarily adverse required for the most part in turning maneuvers with a tendency to overcontrol the
= sideslip initially,
Vi
g BANK ANGLE CONTROLLABILITY

Reasonably good, you could roll right up and stop. Ever so slight tendency to overshoot, but this wasn't
much of a problem, primarily a function of the aggression.

HEADING CCNTROLLABILITY

U R

Fair, Tendency for the airplane when you're stopped rolling wings leve! to kind of sashay in sideslip back
and forth, reducing the heading controllability to only fair, I would say. It did dampen itself out in what [ thought was
a reasonable period of time because the frequency seemed to be good.

BANK ANGLE COMMAND TRACKING TASK

el

e

Performance was pretty good, I thought. Again, you can feel the sideslip moving around, but it doesn't
affect the roll control very much.

RESPONSE TO DISTURBANCE INPUTS

AT ety Lt kot

o
5

Really didn't think there was any significant deterioration in my performance, perhaps a lhittle more effort
required, but not, certainly notan outstanding feature either way for this configuration.

LONGITUDINAL CHARACTERISTICS

Good, didn't detract or degrade the lateral-directional evaluation,

7

AT SATR
Che el Y

117

©R,

N Sy
N Ceai v

.
»

3




he

aNGalicr e R tivad

Ny
®

s

o i e

37

AT~ NSO APUN

. e —

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

It bothers me a little bit. _In the air-to-air role, I don't particularly like the fact that the sideslip is
sashaying around. 1 think it would degrade my performance, but ] certainly can do the task. I think the aifplan_e is
acceptable as it is. The question I have in mind is whether or not it's marginally satisfactory and I think I'm willing
to say that it's marginally satisfactory. ‘Your-roll performance is good, your bank angle controllability is g'ood. the
biggest problem is the fact that the sideslip is moving back and forth. Okay, in the air-to_—ground role, I think the
sideslip is probably more of a problem for this configuration than the roll control. In‘turbulence, seemed to be more
sideslip response than roll response and perhaps this would be detrimental or degrade your air-to-ground tracking
capability.

GOOD FEATURES
The roll performance was good and the bank angle controllability was good.

OBJECTIONABLE FEATURES

Center around the fact that the sideslip is generated first in the proverse direction and then in the adverse
direction so that it's not something that [ could coordinate easily, Fortunately the sideslip is not very large, seems
to dampen itself out in a reasonable amount of time and it doesn’t seem to affect the roll control very much.

SPECIAL PILOTING TECHNIQUES

I think it's a difficult airplane to coordinate properly because you require kind of switching feet 'in th.e middle
of a roll maneuver and that's not easy to do. Ended up using coordination almost solely in the adverse direction.

PRIMARY REASON FOR THE PILOT RATING

The airplane is acceptable and I'm going to say it's marginally satisfactory, but you have to spend more time
controlling the sideslip than I would like, Sideslip response is somewhere between mildly unpleasant and annoying.

CONFIGURATION 5B N;"/L:s‘s = 40,01 PILOT RATING 3.5 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

It wasn't going to be too bad, however, there did seem to be adverse yaw associated with the configuration
which was going to require coordination. In general, it didn't look like it was going to be too bad.

ABILITY TO TRIM
Good about all axes.
SELECTION OF AILERON AN» RUDDER CONTROL SENSITIVITIES
[,3” = 245 deg/sec? -in. N;'-RP = 28,5 deg/sec-in.

As I cameo up on the aileron gear selection making it more sensitive, I seemed to also have to increase the
rudder sensitivity to help take care of the adverse sideslip that seemed to be generated to an aileron input. It really
wasn't a compromise, it was just a matter of keeping up with the configuration. So I was able to select light aile ron
forces and, I would say moderate rudder forces with displacements that were amall. The control harmony was good.

AIRPLANE RESPONSE TO PILOT INPUTS

Aileron-only input resulted in fairly smooth roll rate. However, I did excite the sideslip. Sideslip did seem
to be in the adverse or normal direction. When [ coordinated the airplane I could reduce the sideslip, although I
never could quite keep it at zerc. This was one of my birgest problems. Therc seemed to be a changing requirement
for rudder as roll rate picked up. In other words, if I put in a combination step aileron and rudder inputs, I usually
overcontrolled in sideslip pushing it out in the proverse direction, But as a rule I picked up more sideslip in the
adverse direction with the requirement for more rudder. This is beginning to be a bit difficult for me to do with my
feet. I couldn't keep the sideslip at zero during a rapid rolling maneuver because there seemed to be some changing
requirements for a rudder input as the airplane rolls. The Dutch roll itself seemed to be relatively well damped,
and what few oscillations I saw showed up mostly in sideslip that lasted one or two cycles. Maneuvering coordina-
tion requirements I thought were a bit of a problem, and for the reason I just mentioned the kind of changing rudder
requirements as the airplane picked up in roll rate was something I never really got the hang of.

BANK ANGLE CONTROLLABILITY

Pretty good, The sideslip that was generated didn't seem to carry over into the roll very much. Con-
sequently, any oscillatory characteristics 1 saw appeared to be in sideslip rather than roll rate.

HEADING CONTROLLABILITY

Fair to good. The sideslip oscillations that I saw seemed to be well damped, and didn't seem to persist and

the frequency seemed to be fast enough that the sideslip did come back pretty close to zero in a relatively short period
of time.
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BANK ANGLE COMMAND. TRACKING TASK .

Performance was good. I could-roll the airplane and stop the bank angle right whére-I'want it 1 did, on
occation howéver,-encounter-a-sideslip buildup and you'could feel-a side-acceleration as this sideslip centered itself
through " its own damping of through my coordination. -
RESPONSE TO DISTURBANCE INPUTS

Just about what I might expect, maybe a-bit more in sideslip than in roll bt didn't really créate any signifi-
cant problems on it's own,

LONGITUDINAL CHARACTERISTICS

Good, did not tend to interfere or degrade-the lateral-directional.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

Looks like a borderline case to me as far as being acceptable and satisfactory. In‘the air-to-air role, the
inability to coordinate the sideslip precisely for rapid rolling maneuvers I think would degrade your ability to hit
another airplane somewhat and even though-the coordination requirements were’in the proper direction; this kind of
changing rudder requirément as the airplane rolls was difficult for me to keep'up with so that usually when I tried to
stop the airplane at a-given bank angle there was a residual-sideslip buildup with an oscillation or two which died
out but it could be the critical moments in there when you are trying to hit'someone. Air-to-ground role, similar
comments for that. No problem stopping the airplane in bank angle or rolling out on the target but then again this
slight problem due to my inability to coordinate the airplane precisely would still be there.
GOOD FEATURES

1 have got to have good roll control, I think the fact that the sideslip that I sec does not affect the roll very
much is a good feature. I can roll the airplane aggressively, stop it pretty close to the bank angles that I wish.

OBJECTIONABLE FEATURES

Only one, and that is my inability to coordinate the airplane properly and the requiremernt for a changing
rudder input as the airplane rolls.

SPECIAL PILOTING TECHNIQUES

Do need rudder in the direction of the turn but it is in the normal direction, But again it is difficult to do
because there scems to be a changing requirement on the rudder.

PRIMARY REASON FOR THE PILOT RATING

A borderline case; marginal and not quite satisfactory. Really no real significant deterioration in perfor-
mance with turbulence. More effort is required however.

CONFIGURATION 5B N%AS/U&s =+.10 PILOT RATING 4 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS
No pilot comments due to malfunction of tape,

SELECTION OF AILERON AND RUDDER ~\)NTROL SENSITIVITIES

’ ’
L,y = 292 deg/sec? -in, N3op = 22 deg/sec? -in,
CONFIGURATION 5B N%AS/LISM = 40,15 PILOT RATING 6 TURBULENCE RATING C

INITIAL IMPRESSION AND GENERAL COMMENTS

Wasn't going to particularly like it, That also wis my final impression, Most noticeable thing about the
configuration,there appears to be a fair amou 1t of proverse yaw due to aileron control input, It was very difficult
to cross-control the airplane to keep the sideslip near rero. Aay time I tried to do anything without concentrating

on keeping the sitdeslip zero, this airplane dumpea in the sideslip. It indicated to me that the sidesl.p was quite a
problem.

ABILITY TO TRIM

No comments,
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SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
7 _ 3_;: 4 = & N 3_:
LS‘S = 364 deg/sec*-in. N’A’P 26,5 deg/sec® -in,.

Nice light aileron control forces that I liked, On the rudder - I heavied them up 2 little bit because I was
tending to coordinate in the same.direction a lot of times, With heavier rudders, my.inputs.:zndeéd.to be lesa sol
think-that there was a.small compromise on the rudder and I made them heavier to cut down o5 my overcontrol ja.
sideslip. Fcorcés on ailerons were quite light. The displacements were small. On the rudder, the forces were
medium. They weren't héavy by any stretch of the imagination. Displacements likewise were small, Control har-
mony-in general was pretty good. i

AIRPLANE RESPONSE TO PILOT INPUTS

Roll response, seemed to be reasonably smooth. 1 didn't see very much oscillation superimposed. The
sideslip looked like it went in the proverse direction smartly initially. The airplane didn't seem to be very oscillatory
in the Dutch roll; seemed to be well damped. Coordination requirements - I think were excessive and in the wrong
direction which is very difficult for me to get used to in a short period of time. I have been speculating whether or
not ;s pilot flying an airplane like that continuously just might get used to it. I don't know, I'm assuming that that's
not tive case.

BANK AWNGLE CONTROLLABILITY

1 had some.difficulty achieving bank angle; a bit of tendency to oscillate about the bank angle when I roll up
and stop an. this.is particularly noticeable. I think you will notice it on the flight rec-~4s that we took,there was a
tendency to ¢scillate about the bank angle rather than being able to roll right up and tackit. The roll rate itself seemed
to look reascaably smooth soé it's hard for me to justify. '

HEADING CONTROLLABILITY

Only as good as the bank angle control; the airplane oscillated about the heading once I tried to stop but t-hc
Dutch roll seemed to be reasonably damped. Primarily a function of the tendency to overcontrol in bank angle which
is also related to rolling wings level.

BANK ANGLE COMMAND TRACKING TASK

Performance is very poor on that. Trying to rall up and hold a bank angle, I did osciliute about the bank
angle. Problems encountered were primarily that I was unalle to apparently coordinate the uirplane well enough in
the bank angle tracking task to keep from oscillating in bank angle,

RESPONSE TO DISTURBANCE INPUTS

Disturbance inputs didn't seem to be excessive in any axis and really wasn't much more than a minor decay
in my performance which wasn't very good to start with.

LONGITUDINAL CHARACTERISTICS
Were okay. Didn't create any particular problems.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

Air-to-air, I think not very good. The sideslipping tendency which i thought was relatively large with
the reasonable amount of input and the fact that it was in the wrong direction and I was having extreme difficulty in
coordinating the thing, really degrades from my ability to track and set an air-to-air target. Air-to-ground, 1
think you would have similar problems to a lesser degree. Even if you are off a litile bit and the Dutch roll is
damped enough and the frequency is high enough so that the sideslip I think would die out in time to hit air-to-ground
targets, Special problems relate back to my getting aggressive with the airplane and not thinking directly about
cross controlling the airplane, It was easy to havy the airplane pick up excessive sideslip angle.

GOOD FEATURES
The roll control was reasonably good, Lengitudinal was good,
OBJECTIONABLE FEATURES

One primary objection and that is the proverse yaw which I couldn't coordinate very well. The bank angle
oscillation that] got myself into on the tracking task and the tendency to lose the airplane in sideslip when {lying the
airplane aggressively and not concentrating directly on the sideslip.

SPECIAL PILOTING TEC.™NIQUES
You do have to cross-contro} the airplane to keep the sideslip near zero.
PRIMARY REASON FOR THE PILOT RATING

I do think that adequate performance {s marginally attainable if I concentrate on cross-controlling the air-
plane, But there is a fairly healthy amount of sideslip generated and you really have to work at it with your feet
and I found that when I stopped concentrating on it I tended to lose the airplane, So I'm going to say that adequate
performance ie attainable, however, it apparently is not satisfactory without improvement, 1 think the deficienciea
are tolerable but fall in the very objectionable range. Adequate performance does require extensive pilot come
pensation. Turbulence response as I said earlier wasn't bad, More effort is required but it's only a minor deterio-
ration from an already poor performance.
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CONFIGURATION- 11 IDENTIFICATION
AND FLIGHT TEST DATA TABULATION

M | o | 1a z w. | B | Pose ABmax/® _ |laS], ;¢'L" "
Logs | ¢ $ | stee |2, | LEVELT LEVEL2 &1 15 4| 845 | %o
006| 5 D 022 | 3 l~180 | 022 76 58 051 315 | 410
003| 4 D 024 | 211 | -215 0.07 55 4.1 0.29 360 | 300
] 35 | C 027 | 239 |-268 | .005 38 26 0.11 330 | 245
+003 | 45 D 020 | 263 |-337 | o009 3.1 21 0.17 355 | 240
+008 | 7 E 033 | 30 |-365 | 009 3.1 21 0.31 203 | 245

LATERAL-DIRECTIONAL MODAL PARAMETERS AND STABILITY DERIVATIVES
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STEP FOR CONFIGURATION 11
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TRANSIENT RESPONSES FOR CONFIGURATION 11
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CONFIGURATION 11 N /4;',‘.5 = 0,06 PILOT RATING. 5  TURBULENCE RATING D
INITIAL INPRESSION ' AND GENEKAL COMMENTS T _

My initial'impressl;:n was that I'wasn't going o like it, That turned out:to bé my finaliimpression also:
ABILITY TO.TRIM

It was quite good, as a matter of fact, You had to pay a good amount of attention to the directional trim
because the directional had.considerable effect on the lateral trim, but once you got the directional trimmed up, the
luteral was easy to trim up. Longitudinal trim was nét a problem, and was okay.

SELECTION OF A!LERON AND RUDDER CONTROL SENSITIVITIES

1 - 3 ’

I"’d = 315 deg/sec® -in, /Va—‘
It was a bit more of a problem on.this tonfiguration than some that I've seen in the past. I could not

get the aileron quite as light as I.would like, but there was a certain amount of compromisc between the aileron
sensitivity and the rudder.sensitivity. So by making the rudder sensitivity a little lighter, I.was able:to get-an
acceptable aileron configuration, I did run out of, gain on the aileron-initially and simply, waited until, the fuel.was
down toward the end of the evaluation where the alleron gearing felt pretty good, It wasn!t much of'a ‘problem even:
with the fact that we did run out of gain on the aileron. It was not a significant problem to me. Okay, alleron forces
were light, However, the amount of roll rate that I was able to get out of the airplane for a given input-on-the ailérons
was a strong function of whether or not I coordinnted the airplane. In other words, the rudder was quite strong in
producing roll rate, so if I did coordinate:the airplane, the roll.rates for the force.input I put on the aileron were
juite good, IfI did not coordinate, there seemed to be a fair amount of adverse yaw due to aileron and I would find
that the roll rate for the given amount of force was not énough and made the forces feel heavy. So in coordinated-
turns, the aileron forces were quite good and 1 was very happy with them, In uncoordinated turns, the aileron
forces were heavy and I didn't like that. In general, the force combination including the coordination, was good. The
displacements were small, The harmony of the controls in all three axes were quite acceptable and also satisfactory.

= 47 deg/sec? -in.

AIRPLANE RESPONSE TO PILOT INPUTS

For aileron response without ruader, the aiiplane had a very low amount of roll rate for a reasonable
size input as [ generated considerable amount of sideslip. If I coordinated the airplane and the coordination was in the
proper direction, the roll rate was much smoother, the ratss were a lot more compatible with the size input than I
thought I should have. The airplane does:'t seem very osciilatory, although sideslip is generated, It dampens out
reasonably quick, but the effects of the sidedlip that'l see are quite strong and we'll talk about that. Coordination was
required to do any reasonable job with the airplans. The coordination was in the normal direction, although, it was
tied a little bit to the roll rate, 1'd put in an Input and as I began to slow down the roll rate, if I didn't take out the
rudder that I had in, the sideslip would overshoot and 1'd get one or two oscillations in bank angle, about the desired
bank angle, So that coordination was required and it was not really as easy to do as I would like even though it was in
the proper direction,

BANK ANGLE CONTROLLABILITY

Somewhat degraded because of my inability to coordinate the airplane as well as I would like, but 1t
wasn't completely unreasonable,

HEADING CONTROLLABILITY

That was no problem. The sideslip that was generated dampened iteelf out reasonably well by itself
and if I coordinated the airplane properly, sideslip generated was not excessive. It really wasn't very difficult to
achieve a desired heading,

BANK ANGLE COMMAND TRACKING TASK

It surprised me a little kit. [ thought my performance was reasonably good. 1 dldn't eee this tendency
to oscillate about the bank angle when I was aggressively making reversals up to 60° one way to 60° the other, So
perhaps I flew the bank angle tracking task at a lower gain and my performance was reasonably good. When I tried
to fly the tracking task coordinating, I thought the performance was good.

RESPONSE TO DISTURBANCE INPUTS

Quite noticeable in roll and the airplane oscillated in bank angle. With the high gearing that I had
selected | tended to overcontrol the random disturbances in roll and consequently, the airplane was quite affected,
I thought by the combination of the turbulence and my inputs. Sidealip response to the random disturbance didn't seem
to be too great in that I didn't feel that I had to attack that by itself since the major effect was in roll,

LONGITUDINAL CHARACTERISTICS

Not a problem and I thought were quite compatible with the lateral-directional that I have and did not
detract from the svaluation at all,

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION
A bit of a question, The airplane is certainly not as precise in bank angle control as I would like, A

lot of sideslip is generated for an aileron-only input, The coordination required is more difficuit than I would like to
see and I never was really very good at it, So I don't think these characteristics are particularly well suited for the
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less programmed inpats and Stand 2'chance of not getting the airplane coordinated as well-as'you would like. And'y "
thick, therefore, that these characteristics are less suited for, the air-to-air mission than, perhaps:{or. the air-to-
grouzzd where you'ze a little more aware and have a littlé more-lead time as to what you'ré'doing. The, biggest probs- *
lexzs, again, i you didn't coordinate. the airplane, the roll rates were low. The bank angle was not really ratchetty.

‘fighter mission. I think it would be more of 2 problem in'the air-tozair combat fole, where yéﬁ'rg‘ééii’qix{éd"tgi‘,xﬁaké‘

becacss the ai'q_)hn-e Dutch foll charatteristics scemed to be reasonably.we!l damped. The roll.rates were low.bat
wkex the sideslip did oscillate, it did change your bank angle: I couldn't really keep the sideslip inthé certer for
aggressive maneuvers. So I would consider those special problems. ) ’ ’

GOOD FEATURES

It kad good roll performance in.that using the combination of rudder and aileron to rol} the airplane,,
you can roll the airplane quite well, The fact that the sideslip'was in the.adverse direction 8o thatthe coordination
reguired was in the normal manner, would be a good feature. o T .

OBJIECTIONABLE FEATURES

Primarily the large amount of sideslip that's generated and the fact that I couldn't coordinate the side-
slip as.well as I would like coupled with the fact that the sideslip seems to have a-strong effect upon the bank angle
controjlability of the airplane. I'd also include the fact that the random disturbance seems to have a quite significant
eifect upon my ability to control the bank angle, . :

SPECIAL PILOTING TECHNIQUES -
Coordination is a must and a fair amount of rudder was required to keep ths sideslip disturbances-low.
PRIMARY REASON FOR THE PILOT RATING

The characteristics as I see thein are adequate. However, I do not feel that they are satisfactory-with=
out improvements. I would say that the deficiencies, and primarily the sideslip control'was certainly a moderate
objection and that it requires, I think considerable pilot compensation to give you even adequate performance and
even that performance is really not sterling. It's I think, flyable in the mission, if [ had'a real high performance
super-duper airplane, I wouldn't like it, but I could do the job. I think that there is certainly more effort required
in the presence of the random disturbance and that it gives me at least a moderate deterioration in my performance,

B e Ll Lk e R L P L L L L R R N LT cm-—-

CONFIGURATION 11 N3, fL's,  =-0.03 PILOT RATING 4  TURBULENCE RATING D
INITIAL IMPRESSION AND GENERAL COMMENTS

It wasn't going to be very good, but it wasn't going to be very bad either. And as a matter of fact it
turned out, I thought, to be a little worse than I initially thought it might be. Problems were in the gearing selection.

ABILITY TO TRIM
Lateral-directional; both axes, is good. Longitudinal is also good.
SELECTION OF AILERON AND RUDDER CONTROIL SENSITIVITIES
[,’;‘s = 360 deg/sec? -in. N(';" = 30 deg/sec? -in.

Started flying the airplane with a relatively low gearing and because of the low gearing, 1 wasn't maneu-
vering the airplane very rapidly nor was I exciting very much sideslip with aileron control inputs. As I got the gear
ratio up to what I thought was a more desirable gear ratio, I began to notice that I was exciting a substantial amount
of adverse yaw with each aileron control input and this began to create a few problems for me although they weren't
really tremendous problems. So don't really think I compromised on the aileron. 1 think I ended up probably just
bringing up the rudder control power to make things better. In other words, I gave myself more sensitivity on the
rudder pedals so that I could coordinate the sideslip response that I saw, The forces turned out to be light tn all
three axes and the displacements relatively emall and the control harmony between the three axes was good.

AIRPLANE RESPONSE TO PILOT INPUTS

To an aileron stick input without the rudder, I did excite some adverse yaw and it got stirred up. 1
think, not an inordinate amount but certainly a noticeable amount in the roll rate, When I coordinated with the rudder,
1 noticed that my roll rates werec considerably greater and smoother. OKkay, as far as cscillatory characteristics,
they weren't overwhelming. I did notice on the tracking task, when ! would have to opcrate the rudders to get the
sideslip back to zero, that I would get a one or two oscillation in bank angle going, so that there is a very slight
oscitlatory tendency here, bat not again really overwhelming. The airplanc did require coordination, The sideslip
tended to show ap in roll rate more in this configuration than some I've seen and consequently, it was to my advan-
tage for a couple of reasons to coordinate. One, 1 could increase the roll rate, and two, I could smooth out the roll
rate with coordination.
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BANK ANGLE CONTROLLABILITY . -

Fair'to go:)gi. As [ mentjoned-earlier-I noticed sometimes when I triéd to stop at a-bank angle without'
having the sideslip near zero, .that'1.would oscillate a couple of times before the bank-angle would‘settle down,

HEADING CONTROLLABILITY

o Seemed to be pretty good. The.sideslip ogcillations i'm talking abotit-Teally weren't tremendous. So
that I could achieve a heading and hold it quite well, . i

BANK ANGLE COMMAND TRACKING TASK

Performance is only fair to.good also. Again, because.of my inabiiity. to_,con_géi the sideslip which
tended to cause me some bank angle problems,

PR

S

N RESPONSE-TO DISTURBANCE INPUTS
'{,’: The airplane has a quite strong roll response.to yandom disguri:ance inputs and does affect my ability
;f,“ to track, atleast to a moderate degres.
E’i. LONGITUDINAL CHARACTERISTICS
¢ They were good, did not interfere with the lateral-directional,
X SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION
.zf 1 think they're acceriable, at this point, I don't believe they're satisfactory, In the air-to-air role, -the
" inability to maintain and achieve precise bank angles rapidly, I think would be a bit of a problem for tracking other
k airplanes. I think the fact that I do excite a noticeable amount of sideslip with each aileron input, is also a factor,
- In air-to-ground, I think the turbuleénce response would tend to degrade the ai~to-ground capabilities of this machine
s quite noticeably, Special problems involved in both of these missions is coordinating the sideslip generated to an
A aileron input and smoothing out the roll rate so that you can be precise. ‘
& GOOD FEATURES
¢ I like the fact that I have a real good roll performance with this configuration. I like the fact that I can
9 +augment the roll with the rudder inputs.
OBJECTIONABLE FEATURES
I think the random disturbance inputs in roll are objectionable and I think the fact that the sideslip that
4 is excited, even though it's not a whole lot, does tend to show up in bank angle, is also objectionable,
R SPECIAL PILOTING TECHNIQUES
"5‘; Coordination is required. Coordination is in the proper direction so that it's not difficult to do, but you
i do have to pay attention to it.
¥
U PRIMARY REASON FOR THE PILOT RATING
k1
) . I don't believe the airplane is sasisfactory without improvements, however, the deficiencies that I have
- pointed out, 1 feel are only minor, certainly annoying, but it does require a moderate amount of pilot compensation
to fly the airplane, In turbulence more effort is required; there's at least a moderate deterioration,
&
8
S i e e e L LT LT PP P A L el L T LT P
CONFIGURATION 11 N’5ns /“3’45 =0 PILCT RATING 3.5 TURBULENCE RATING Cc
INITIAL IMPRESSION AND GENERAL COMMENTS
{ : Pilot comments lost due to malfunction of voice recorder,
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
[ L 3_; A 2
%‘ L,‘;” 330 deg/sec? -in, N5zp = 24,5 deg/sec-in,
LA
S Feeseimeccceancncemreem—au- eeeeemmeeseercecdmcccmmememeemaanee [, R
s H
. CONFIGURATION 1 N:y‘s /L'sas =+,03 PILOT RATING 4.5 TURBULENCE RATING D
i_ INITIAL IMPRESSION AND GENERAL COMMENT3

It wasn't going to be too bad, Seemed to have good roll performanct. Had a bit of proverse yaw but a
relatively fast Dutch roll and relatively good stiffness so that I couldn't coordinate the thing, But the sideslip angles
s that were generated were not very large and so I pretty much flew the thing feet-on-the-floor,
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ABILITY TO TRIM . <7 .o :
Good'in 2ll three ‘axes. ‘No particular;problems-either way. A- little-bit sensitive.to dxrectional trmr
in that the directional trim seemed to'have a strong influence cn'thelateral response. ‘Longitudinal trim. was. OK. .

SELECTION OF. AILERON AND RUDDER CONTROL SENSITIYITIF._.S ) - .- -
~L";i =355 deg/sectsin. ~N§ = 24 deg/sect-in.

A littl€ bit of a compromise on the aileron but it was only slight. There was a tendency at a lugh ‘sen-
sitivity on the ailerons to set up 2-little bit of an overshooting tendency.on bank anglé-control'and-tooscillate a little.
bit about a given bank angle. So by cutting-down on the aileron seasitivity just a little bit I could alleviate some of
this overshooting’ tendency although'l never could completely-get rid of it, -nor-could’l completely get rid of the ten-
dency to oscillate about the bank angles., On the rudder, I really couldn't coordinate the thing:so I-didn't.use very
much rudder, Consequently, I ended up taking prerty much what I was given, although I think I did back off, on the
sensitivity a little bit. This was because you did end up with a slight amount of adverse yaw toward the end of'a
rolling maneuver 2nd so it helped a little bit to be able to control that and by cutting down on-the sensitivity I'didn't
tend to overcontrol, So the forces on'the ajleron endéd up to be-comfortable and light. On.the:rudder.they were
comfortable, agair ;.a didn't use them very much. Displacements were good and control harmony.in general among
those three contruls was quite good,

AIRPLANE REST'ONSE TO PILOT INPUTS

2 leron only; roll rate secemed to be pretty smooth, as I mentioned earlier there was a noticeable
amount of preverse yaw due to an‘initial‘aileron input and it tended to back ‘'off’a little bit and I think become-slightly
adverse altbough I didn't really look at it that closely. As I msationed, normal coordination tended to aggravavate
the provirs. yaw situation, so I ended up not coordinating at all, The airplane is not overdamped but seems to be
reasonably will damped so that oscillatory-tendencies weren't very great and didn't seem to cause much of a.prob-
lem. In maneuvering, coordination was required but it wasn't something that I could-accomplish:because it was.a.
left-right type of thing depending on which way you were rolling, 6o I tended to accept the amiount of sideslip that I saw,

BANK ANGLE CONTROLLABILITY

A little bit degraded because as I mentioned, there is a very slight tendency to overshoot, or over-
control in bank angle. It's not something dramatic but a slight tendency to oscillate about a couple times before
the airplane settles down on the bank angle.

HEADING CONTROLLABILITY

Good, the Dutch roll was fast enough and reasonably well damped so that I didn't have any real problem
getting the airplane to point in the direction I wished to go.

BANK ANGLE CUMMAND TRACKING TASK

The performance wasn't really super, again because of these bank angle overshooting and overcontrolling
problems. Sideslip was not much of a problem because I couldn't do anything about it anyway.

RESPONSE TO DISTURBANCE INPUTS

Were a bit dramatic in roll, the airplane had a fairly strong roll response to the disturbance inputs and

did cause at least a moderate deterioration in my ability to perform the fighter task because the airplane was moving
quite a bit in roll.

LONGITUDINAL CHARACTERISTICS
Did not interfere or detract from the lateral-directional - not a factor,
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

They are acceptable, however I don't feel that they are satisfactory. In the air-to-air role I think you
would like to have real fine control of bank angle and be able to pinpoint the bank angle precisely and not have to
worry about overcontrolling or overshooting so that my performance in the air-to-air mission is degraded a bit
because of this bank angle problem. On the air-to-ground role, similar problems, but I think the main problem
there would be the turbulence response which I thought was quite noticeable on this configuration and I think would
cause you difficulties in pursuing the target with the wings rocking as much as they were here,

GOOD FEATURES

The rol) capability and roll performance I thought were good, there was no problem doing anything 1
wanted to with the airplane,

OBJECTIONABLE FEATURES

As I mentioned, I could not keep the sideslip at zero, When I tried 1 only made it worse, so it's objec-
tionable to me that I have to end up accepting a sideslip disturbance and one (hat I really can't do anything about.
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SPECIAL PILOTING TECHNIQUES

‘It nay be possible fo come up with a téchhique to coordinate that' crazy sidéslip response - 1
wasn't able to do it.

PRIMARY. REASON FOR THE PILOT RATING

. I'think the airplane is acceptable I don't feel however that the airplane is satisfactory for-the fighter.
mission, and [ think-that the characteristics that I'm seeing are somewhere between minor and moderate,- I think'you
conilgl ‘put-up with them, Wi;h furBuléi;ce. »cer'ta'gnly,mof-e effort ié iéquirg‘d with a_moderate deterioration in task-
performance.- :

L L TS Y el el B L L L L P L L L L L T T T P P

CONFIGURATION 11 N5, [L%, =+0.08 PILOT RATING 7  TURBULENCE RATING E
INITIAL IMPRESSION AND GENERAL COMMENTS

That it's not going to be too bad, It had good roll performance and it was obvious that it had a lot of
proverse yaw with aileron input. It didn't look like it was going to be too bad, However, as I flew the thing it was
quite obvious that there was quite a_dramatic tendency to overshoot, overcontrol and oscillate in bank angle. I think
I :oncluded that it was too much to be able to do the job well.

ARILITY TO TRIM

Lateral-directionally was very good. It was one'of the easiest to trim that I had for a while,
Longitudinal trim was good,

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
L, 2 = 2_:
[,5” = 203 deg/sec*-in, Né-ep 24,5 deg/sec® -in,

On the ailerons, I think I ended up accepting what I started out with, 1 did try both higher and lower
gearings on the ailerons. When I went to higher gearings, my overcontrol and osciliatory tendencies during closed
loop bank angle tracking got quite a bit worse. Backing down on the sensitivity helpzd a little bit, I never really
could track bank angles tightly without aetting up a bit of an oscillation. So I ended up accepting not a heavy aileron
force but perhaps a little heavier than what I would prefer,

AIRPLANE RESPONSE TO PILOT INPUTS

I really couldn't coordinate this airplane. It required cross coordination initially followed by cod¥dina-
tion in the proper direction, the major sideslip response being in the proverse direction. So that I really couldn't
coordinate it., However, the sideslips that were generated were within bounds so that | wasn't getting any real large
sideslip angles. But there secemed to be enough sideslip generated that it did af{fect my roll control. Oscillatory
characteristics - the Dutch roll is not heavily damped but it's not what I consider light damping either. There does
seem to be a tendency for a closed loop oscillation with this configuration which is quite marked. Maneuvering - 1
did better if 1 left my feet on the floor because invariably I tended to overcontrol by coordinating. 1 decided not to
use my feet for maneuvering.

BANK ANGLE CONTROLLABILITY

It's very poor. You can't do it aggressively, You can ease into it if you come up on it, But if you try
to roll right up and stop on a bank angle, you set up 5 or 6 oacillations before you get settled down and then if you get
disturbed {rom that, you go through the same procedure again. So the bank angle control is what's unacceptable for
this airplane.

HEADING CONTROLLABILITY

It's tied to the bank angle control but the osacillations are pretty much symmetrical about a selected bank
angle, such as trying to hold wing level, No problem once you get there, you can just let go and stay there, But
trying to roll rapldly to zero bank angle and stop it, there is a tendency to oscillate, These oscillations are pretty
symmetrical so heading control really isn't affected that much if you are just aalking about pointing the airplane at a
peint up in the sky.

BANK ANGLE COMMAND TRACKING TASK

Performance was quite poor. You should be able to see from the records that there is a marked ten-
dency to overcontrol and nscillate in bank angle,

RESPONSE TO DISTURBANCE INPUTS
Tends to complicate the bank angle control problem so that the turbulence, although it's not moving the

airplane around that much, disturbs the airplane sufficiently from a given bank angle that I think the combination of
the pilot, airplane, and running disturbances are quite significant in the lateral mode anyway.
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LONGITUDINAL CHARACTERISTICS
Good. It certainly did not detract from the lateral-directional evaluation.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

1 don't think they are acceptable for the air-to-air role in particular because I put a strong emphasis on
being able to control bank angle because if you are going to track another airplane and-launch weapons, fire guns at.it,
you've’got to have good bank angle control and.this airplanes doesn't have it.  There's too much coupling between
the airplane and the pilot when trying to track bank angle tightly and I think a significant enough oscillation to say
that it is unacceptable., Air-to-ground I think you would have similar problems perhaps to a lesser degree because
you are probably using heading and bank angle changes to a lesser degree and probably tracking bank angle less
tightly. The special problems involved are the oscillations in bank angle. Very poor bank angle control.

GOOD FEATURES

It has good roll performance, you can roll the airplane around, you can maneuver it. Do a pretty good
job until you try to do something precisely.

OBJECTIONABLE FEATURES

The imnracise bank angle control and the fact that I set up pilot induced oscillations. The fact that the
sideslip that was grnerated was in the proverse direction. I really can't coordinate that very well.

SPECIAL PILOTING TECHNIQUES

I didn't use my feet because I usually tended to inake the sideslip worse rather than better when I tried
to coordinate the thing.

PRIMARY REASON FOK THE PILOT RATING

Main reasons for the pilot rating 1s that I don't chink that I could get adequate performance because of the
very poor bank angle tracking capability of this airplane. In turbulence - I think more effort is required. I think

I'm gotng to say that the best efforts are required. The turbulence does tend to compound the lateral oscillations
that 1 am seeing.
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CONFIGURATION 11A IDENTIFICATION

AND FLIGHT TEST DATA TABULATION
'Ng ‘ 17 F I} T .‘A e ‘ ¢ 1
—25 | pa. | 7RI §¢ Wy, Vo | Posc | '5’”“"/:*‘ - CA —| | L5 NG
"L§,s STEP | 7, | LEVEL1 LEVEL2 @, Blgl Cas [Re
006 | 55 E 048 | 196 | -175 0.13 6.4 49 0.42 - 305 | 39
003} 45 D 019 | 230 | -160 0.03 25 1.8 0.10 325 32
003] 2 c 079 | 230 | -160 0.03 25 1.8 0.10 " 360. |. 19
+0.01 | 25 B 020 | 268 |-310 0.07 1.8 12 | o010 216 | 23
+0.03 | 35 c 021 | 285 | 005 | 012 32 22 | o013 288 ! 195

LATERAL-DIRECTIONAL MODAL PARAMETERS AND STABILITY DERIVATIVES

Wy = 246 Ng = 612 Lg = 480
Gd = oz N, = 0853 LI, = 485
T, = 037 N, = 0109 L, = 288
% o= 29 % = 0.0586 Yy = 017
I% ; = 67 Yr- 1 = .099 \Q = .1.015
£ (%—) j, = 430 Yp+ o, = 00025
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CONFIGURATION 11A N} s, /L';‘ s = -<06 PILOTRATING 5.5 TURBULENCERATING E
INITIAL D4PRESSION AND GENERAL COMMENTS

. I didn"t think that I was going to particalarly like it. It'seemed to have a lot of adverse yaw associated with
1 an aileron control input and it seemed to kave a fairly bigh roll to sideslip ratio and the combiration of the two made

for a pretty heavy airplane in roll. I thick this is broight ont by virtue of the fact that I selected maximum zileroa

. gearing and then had to wait till the fuel burned down till I really got the gearing effect that I thought was acceptable.

5 ABILITY TO TRIM
§ All three axes were good, was &) problem.
-‘.: SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
Lé‘s= 305 deg/sec?-in. IV;”; 39 deg/sect-in. i

On the aileron there was no real compromise: I wanted high aileron gearing because the airplane seemed to
feel heavy in roll and I speculate that that’s probably because of the adverse yaw associated with the high roll to side-
slip ratio. 1 ended up with a gearing that gave me a little heavier ailerons than I'm used to baving, but it was ‘okay
and no problem. The rudder was a bit of a problem. There was a lot of adverse yaw associated with the aileron
inputs, so that I felt that I wanted light rudders to be able-to bandle that. However, when I got the rudders light
enough, I had a real tendency to overcontrol the sideslip about the center-position of the side-.lip needle, There was
also a tendency on my part to want to use the rudder to augment the roll which felt heavy wi‘a the ailernns ¢nly, so
th:. I ended up using a fair amount of rudder. There war 2 bit of a compromise on the redder. 1backed dcwnm,
making them heavier than with the initial setting that we ..d. Okay, the forces raatl ended up with weren®. real light,
but they were okay for what we were trying to do. Displacements were small. The contro) harmony was good.
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AIRPLANE RESPONSE TO PILOT INPUTS

Aileron-only, there was what looked like to be a fair amount of adverse yaw associated with an ailercn con-
trol input which showed up very definitely in the roll characteristics in that the roll rate was noticeably ratchety.
When I coordinated the inputs, the roll performance was better and some of the ratchetiness went away, butas 1
mentioned, Ihad a tendency to overcontrol somewhat with rudder. As far as oscillatory characteristics are con-
cerned, the bank angle wasn’t smooth, but it wasn't something that I would %ave to describe as oscillatory. The air-
plane had kind of a funny sashaying feeling about it, but never really v.comfortable. The airplane felt like it was in
a combination of roll and sideslip most of the time when I was maneuvering it and this was a little bit uncomfortable.
In maneuvering a lot of rudder is required. Fortunately it's in the adverse direction so that I was reasonably able to

keep up with it,

* N kit

”

BANK ANGLE CONTROLLABILITY

Wasn't as good as I would have liked. The roll rate wasn't particularly smooth and if I tended to overcontrol
with the rudder, then I could occasionally go past the bank angle that I wanted. So the bank angle control seemed to be
a strong function of how good I was with my feet. Since I had to use my feet almost continuously when I was maneu-
vering, I wasn't particularly good at it. So the bank angle controllability wasn't as good as L would like, with a
tendency to either end up working my way up to the bank angle or stepping in too much rudder and overcontrolling.

T

st Sk sl SN,

HEADING CONTROLLABILITY

Wasn't much of a problem. The Dutch roll seemed to be reasonably well damped, not over-damped but
certainly good enough. Tke tank angle excursions, even with the large sideslip inputs, died out rapidly so ihat it was
no problem.

A e e

]
ri BANK ANGLE COMMAND TRACKING TASK

i As far as keeping the errors low, it's no problem, but I wasn't able to get right on the bank angle and stop

it. I had a tendency to end up either working my way up to it or backing down to it from having overcon’1 olled it. So
even though the errors may have been small, 1 wasn't really able to roll right up and stop at the bank argle as well
as I would have liked.

RESPONSE TO DISTURBANCE

The airplane has a quite noticeable roll response to the disturbance input so that you're almost continually

' fighting the ailerons And { kind of feel like you're down in the "best efforts required with probably a moderate
deterioration" of my task performance. That's particularly noticeable when attacking a ground target. There was a
tendency for my wings to be wobbly and then as I attempted to counter these rolling disturbances, the nose would move
back and forth because 1 was not able to perfectly coordinate the sideslip generated from my aileron inputs.

e
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LONGITUDINAL CHARACTERISTICS
Okay, they didn't seem to detract from the lateral-directional evaluation,
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

1 think they're probably acceptable. They're certainly not satisfactory. In the air-to-air role, this con-
tinuous roll-sideslip motion that I find myself in would detract considerably from my ability to get bullets into a target.

‘ 138




o
"+

P Y “'n-?

The fact that the bank angle control or roll coatrol is not smooth detracts from the gi;-tﬁ:air cgapab%l}}iés :of t!;g .
machine. Air-to-ground, I thirk one of the biggest factors would be the large roll'Fesponse to the random distur>
bance isprts. So in-general,.I doa't think my 2ccuracy Zor this configuration was as good 25 1 would likefor it to be.

GOOD FEATURFS

Really ro ontstanding good features about it. Fortunately the sideslip that was geénerated is in the adverse
direction 2nd therefore I bad some chance of being able to counter these sideslip disturbances.

OBJECTIONABLE FEATURES . -

I think this continuors kind of roll-sideslip motion, - that seemed to be present most of the time wken I'm
maneuvering the airplane, is objectionable. The large amount of adverse yaw.is objectionable and I think the roll
disturbances to turbulence inputs are guite objectionable. Another objection and the one that really detracts from
the mission is the kind of ratchety roll respoase that I have and the fact that I can’t roll right up to and stop ona
bank angle.

SPECIAL PILOTNG TECHNIQUES

You very definitely need 2 lot of rudder to'coordinate this configuration, -Fortunately.it's in the-advérse-
direction. You do have to be 2 little bit careful, however, about the near zero sideslips. i -

PRIMARY REASON FOR THE PILOT RATING

I.think it's acceptable. I don'tfeel, however,.that it's satisfactory. The deficiencies that I-see are some-
where between moderately objectionable, maybe a little stronger than that. Adequate perforimance requires, ‘I'd say-
slightly more than just considerable pilot compensation because you really have to stay on the rudder. Just not quite
as good in there as I'd like to be.

- e m . ————-- ———. —-—— Cemmc e e e ——- - -

CONFIGURATION 11A Né'” /L;:‘ s =7 03 PILOT RATING 4,5 TURBULENCE RATING D
INITIAL IMPRESSION AND GENERAL COMMENTS

I was going to like it pretty well, however, as I flew it, there were a couple of things about it that I didn’t
like that I think warrant a little fixing.

ABILITY TO TRIM

Reasonably good but I would like to point out that I have some trouble getting the thing trimmed perfectly,
even after we've reduced the gear ratios. Longitudinal trim was good.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
r 2 - r Y
[_.;“ = 325 deg/sect-in, ”Sep" 32 deg/sec®-in,

1 don't believe there was any compromise on the ailerons, could pick them nice and light. There did seem to
be a little bit of tiny adverse yaw due to an aileron input, but it didn't seem to be excessive. Selection of the aileron
gear ratio was strictly to give me nice light aileron forces which I like for maneuvering. On the rudder however, I
had the gearing cranked down quite a bit because I needed just a little bit of rudder. With the initial sensitivity that 1
had I was overcentrolling so by making the rudder less sensitive'l could get a more compatible rudder/aileron input
combination that allowed me to coordinate the little bit of sideslip that I was seeing reasonably well, The forces were
light on the aileron. Displacements were small in both axes and contro! harmony was good, An aileron-only input
seemed to generate a reasonably smooth roll rate. There did seem to be a small amount of adverse yaw due to the
aileron input. Coordinating with the rudder definitely tended to speed up the roll response but its smoothness didn't
change very much. The Dutch roll seemed to be well damped; it wasn't much of a problem. I didn't even notice it
until I started trying to track bank angle tightly and there was a slight tendency to set up a 1 or 2 cycle oscillation
about a bank angle as I tried to stop it. In other words it was hard to pin down a bank angle as perfectly as I would
like. In maneuvering it helped to coordinate. If you did coordinate you could feel that you did speed the airplane up
in roll and it made for a real maneuverable airplan~.

BANK ANGLE CONTROLLABILITY

I wasn't able to pinpoint bank anywhere near as good as I would have liked, There was a tendency to over-
shoot and have to hunt around to get the airplane to stpp precisely where I wanted it, This showed up also In the bank
angle tracking task.

HEADING CONTROLLABILITY

Good., The Dutch roll seemed to be reasonably fast and well damped, so that the airplane in general was
pointed pretty much where you wanted it to go.

BANK ANGLE COMMAND TRACKING TASK

My performance was only fair, I would roll up to a bank angle, and think I had it pinned down, when it would
move a little bit one way or the other and I would have to correct for this. I suspect that this may be due to my
exciting a little bit of sideslip and with what seemed a relatively high roll to sideslip ratio, this sideslip would reflect
in bank angle and cause me a bit of a problem.
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RESPONSE TO'DISTHWABANCE INPUTS 4 Sn e

" The airplasie kad a very marked Toll fesponse die to distirbance inputs --this’is.particularly noticeabletin.
tracking ground targets. It really moved around and tended to degrade my, performarnce a:moderate amount. .

- - - e

LONGITUDINAL CHARACTERISTICS o e

Did not degrade or inteifere with the evaluition of the lateral-directional -- they. were-good..
SUITABILITY-OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION ©o-

They are aéceptable. However, I do nidt-feel that they-aré satisfactory without some improvement.. For.an:
aileron roll; my inability to track-bank angle precisely of-roll.to'and stop at a-bank angle is a'bit.degrading.as:is.the-
large.roll response to disturbance irnuts, Air-to-ground. - simildr:problems, mostly due._to the roll response. So;
that as far as my ability to perforn: the fighteT mission, it-leavés-a-little-bit'ts"be desired. -

GOOD FEATURES )

1 like the fact that the Dutch roil excitation was well-damped and that the sideslip angles that were generated
were small and I liked, in general, the maneuverability.of the airplane and also my ability, to.speed up the .roll.rate

with the rudder inputs.
OBJECTIONABLE FEATURES

Primary objection is the impreciseness of my bank angle.control and the fact that what little sideslip I'm
generating and what little Dutch roll I see tends to show up primarily in roll. This-tends to degrade myra.bilify to-roll
to and precisely stop at a bank angle, I think the larger roll responsge-to disturbance inputs:is. likewise objectionable.

SPECIAL PILOTING TECHNIQUES

A little bit of normal coordination helps. ‘However, it's not absolutely necessary. The sideslip angles that
we generated were reasonably small,

PRIMARY REASON FOR THE PILOT RATING

The airplane is acceptable, but I don't feel it's satisfactory for the fighter mission, The deficiencies that 1
note are somewhere between minor and moderate, Moderate pilot compensation is required and the deficiencies are
getting a little more than minor principally in the bank angle control and the disturbance response, 1 think there is
quite a bit of work required keeping the bank angle under control with certainly a moderate deterioration in perfor-

CONFIGURATION 1A N3, [if,, =-.03 PILOT RATING 2 TURBULENCE RATING  C
INITIAL IMPRESSION AND GENERAL COMMENTS

1 was going to like it and that remained throughout.

ABILITY TO TRIM

Good directionally but I had a problem laterally., Longitudinal trim was good, no problem.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

! - Y 4

Laﬂs 360 deg/sec -in, Né'pp
I was able to select nice light aileron forces with no compromise there. I did crank up the aileron gearing

and then I ended right back where I started from, What I found was a tendency to overcontrol the airplane essentlally
about a midpoint for the high gearing selection, not anything serious but just the fact that the aileron was too light,
I was able to selcct what I thought was a nice comfortable gearing. It gave me nice light forces. Rudder was required
in the normal direction for coordination. I ended up heavying up the rudder so that I didn’t overcontrol, because when
I did overcontrol with the rudder I could feel it in the roll rate; the airplane accelerated up on me. Heavying up on
the rudder allowed me to get a more harmonious input with the aileron and keep the sideslip somewhat near the center.
Forces, quite light on the ailerons, On the rudders, forces were not really light but comfortable. Displacements
were small and control harmony I thought was good.

= 19 deg/sec?-in.

AIRPLANE RESPONSE TO PILOT INPUTS

For aileron only, there seemed to be rery little sideslip generated, For the most part the sideslip ended up
in the adverse direction and the roll rate to ailexnn input was quite smooth, Coordinating the small amount of
adverse yaw that 1 saw helped a 1 ttle bit, but didn’t make too much difference because there wasn't much sideslip
generated. It was quite noticeable that using rudder into the turn you could really increase your roll rate, As far
as oscillatory characteristics, there were none in roll or bank angle worth mentioning, In maneuvering, you just
have to use a litt)z rudder, in the normal adverse directior.

BANK ANGLE CONTROLLABILITY

I thought was good. You could roll right up and stop on a bank angle quite well,
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HEADING CONTROLLABILITY” S T Ty

. Was good. ‘Thé Dutch’roll-seerned to betof high enough-frequency h}x}'d‘é\géll‘,c’l;n'xpéd”é’o:‘t'p.gt:jl’a_e'x"eju'(as,ﬁ“é‘ -
tendency to wander-at‘all;. - . ’ v ’ ~ ‘ C ; . L

» :

BANK-ANGLE COMMAND TRACKING TASK '

L VPe‘rg'ngn;ancdg was quite-good, Lfound that 1 was flying quite aggressively axidgt!\gre was a little tendency to
overshoot-simply bécause’ I was getting the airplane to-roll quiterapidly, No ‘teal.problems encountefed:there, I
think'I'did coordinate the rudder'with.the allefons in'the tracking task butI'really wouldn't.stake too:much.money.
on that. : DR : > ; ) Al

RESPONSE-TO DISTURBANCE INPUTS L

o ove ‘

Most noticeable.response is the:roll and that's kind of inzeresting.. I noticed.that with therserisitivity.that1:
had and henceé the'airplane getting these rather crisp roll inputs;.that I coupled.with the-response.every. now.and:then,
I don't know whether I was helping-or making it'worsé, The airplane-is quite:responsive in-roll toidisturbance’inputs.

LONGITUDINAL CHARACTERISTICS

Good, didn't detract from the lateral-directional.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

‘Quite good. I think you've got good maneuverability in roll.and I think.you've got.good.bank angiercontrol.and
very small sideslip generated, I like the idea of being able to bolster up the roll rate. with-the:rudder to speed-things
up because vou can really get good performance and thus you don't have to have the aileron sensitivity up really high
to do_that, Air-to-ground, I worry a little bit about the crisp response to the disturbance input on.how it might be in
turbulence. However, you've got real good control, so I think you could probably put those out,

GOOD FEATURES

Good roll maneuverability coupled with the good roll control. 1 like the fact that very small sideslip is.
generated and what Is zenerated can be coordinated by putting rudder in the proper direction,

OBJECTIONABLE FEATURES

If I had to givc any objection I would say it would be the quite crisp, quite noticeable response in roll to the
disturbance input,

SPECIAL PILOTING TECHNIQUES
There are none.
PRIMARY REASON FOR THE PILOT RATING n
I think the airplane is acceptable, I think everything is satisfactory. I don't consider the alrplane an excel-

lent one, I think the only deficiency I can see is the turbulence response in roll; pilot compenuation is not a factor,

More effort is required in turbulence, However, I think because of the good roll capability there was only a minor
deterioration in my pe:formance.

....................... U T L L L L L L T e L T

CONFIGURATION  11A Nz, [L5, = + 0,010 PILOT RATING 2.5 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

I didn't think I was g. _ to like it. Then as I got to flying it, I found out that I really enjoyed it,
ABILITY TO TRIM

Lateral-diroctionally was really very good. After I got the airplane trimmed up, it just didn't seem to want
to move in sideslip. Laterally, I didn't have any problem either, Longitudinal was a more diffi~ult trimming prob-
lem than was the lateral-directional, but that is not a degrading thing, I don't believe.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

r a3 [ a_;
A‘;“ 138 deg/sec -in, /V;ep 23 deg/sect-in,
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My selection of the ailerozs was not dictated by any particular airplanc characteristic in that no compromise
Eadtobe mude. | selocied the ailerans nice and Iight like [ like them, primarily. to give me smooth flying light. -
aiferocs. Tiis cocpled with the ligze elevaior forces gave me a rezl harmonious set of controls. The displacements
see==d o Bbe very low which I like 20d the forces seem to be very light. So that I think that pretty well explains the
gr2sizg selection, it w2s purely my personal desire and not somathing that was 2 result of a characteristic-that:Thad
to compromise 27

ALRPLANE RESPONSE TO PILOT INPUTS

For 2ileron without the rudder, there's very little sideslip excite.? zud what little bit I see initially. seems to.
Be prorerse, in other words, .2s soon 2s i prt in an 2ileros input, the turn needle-wants to take off in that direction
zighks aw2y. so it looks like 2 listle bit of initial proverse. It's very difficult to see sideslip in the steady state be-
cacse what Jirtle Dotck o3l I s=e seems to dampen out in such a short period of time that I don’t really see much yaw
goi=g 25 the roll develops. I would like to talk about one point though. When I first started flying this airplane,
m2kizg racid rolls szy from 90° one way to 90° to the other, it seemed to be a little bit nonlinear. In other words,
the aizplaze felt kike 5t warnted 20 take off a little bit right in the middle of the roll. I felt the roll wasn't as.amootk as
I wocld like and wies I first staxted flying the 2irplane, Ibad some difficulty stopping it right on the bank angle that
I wa2=ted. After I practiced a bit, I seemed to be able to do it pretty well. I do just as well or better if 1 keep my
fee? off the redder. Wkes I did try to coordinate, I tended to overcontrol the sideslip a little bit. So I was just as
geitty of met esizg tke rudder as I was to use the rudder. Ilind it . very easy configuration to_coordinate, so I simply
&ida"t coordizate.

BANK ANGLE CONTROLLABILITY

Gooc to very good. I ternded to overzhoot the bank angle a bit injtially and then as | began to catch on as to
Eow to fly the configuration better, I got so I could tag the bank angies pretty well, but for some reason, still not quite
as good as 1 won'd kave liked to have se=n.
HEADING CONTROLLABILITY

Very good because the 2irplane kas very littze tendency to oscillate or to move even in sideslip, so that onc
yon gt it in the direstion you want to go, it looks like it's there to stay.

BANK ANGLE COMMAND TRACKING TASK

I thought that wa= very ecasy to do. There were no problems encountered with that, no sideslip to speak of
excited during aggresrive attempts to get the nesdle back to the center. So in general, the bank angle tracking task
w2s very casy and I thought my performance was good.

RESPONSE TO DISTURBANCE INPUTS

The airplane was really not too bothered by the amount of turbulence that we had, which I thought was quite
reasonable, if anything on the high side, but as far as my having to really work at it, the airplane seems to be
directionally stiff enough that it waats to keep pointed in that direction and again the sideslip exciters were small.

LONGITUDINAL CHARACTERISTICS

Does not degrade or interfere with the lateral-directional. 1 atill don't like my poor trimmability, longi-
tudinally, it's really not poor, but just not as goad as I would like.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

These particular characteristics are quite suitable for the fighter mission, I like the rapid roll capability
and 1 like the fact that very little sideslip is excited.

GOOD FEATURES

The sideslip that [ sce is very small, and the airplane te-ds to dampen it out in a very short period of time.
1 don't have to coordinates and the fact that the sideslip stays very small are good features.

OBJECTIONABLE FEATURES

Only had one minor objection. It was the tendency to overcontrol in bank angle a bit and the fact that the roll
didn't seem to be quite as linear as I would bave liked.

SPECIAL PILOTING TECHNIQUES

No real special piloting techniques involved. If you want to say not having to use vour feet for coordination
is a special piloting technique, that might fall in that category,

PRIMARY REASON FOR THE PILOT RATING

I think the airplane L+ satisfactory without improvement. I think that the nonlinearity that I find in roll falls
into the neglhigible to mildly unpleasant category primarily coming about from not being quite as precise in rellas |
would like 1t to be. So I'm going to say that there was a little more effort required, but no real significant
deterioration.
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CONFIGURATION 11A N(S“/le's =+0.08 PILOT RATING 3.5 TURBULENCE RATING .C.
INITIAL IMPRESSION AND GENERAL COMMENTS

I thought that it was going to be a pretty reasonable configuration. I thought that it had good roll perfor -
mance. It has one problem that really is bugging me and I'll talk about that as we go along,

ABILITY TO TRIM
Directional was good. Lateral was only fair, Longitudinal was good.
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
L’S,, = 288 deg/sec? -in. N$”= 19.5 deg/sec? -in.

I looked at values both more sensitive and less sensitive than the initial starting value on the ailerons.
Turned out that when I went more sensitive, I had a real strong tendency to overcontrol the airplane in roll and set up
a noticeable two or three cycles of oscillation prior to settling down on a bank angle. I then backed down and went
below what we started out with and found that it cut down on that tendency but then the ailerons felt heavy to me, So
that I think I ended up going back to what we started out with on the aileron gearing. You might say that there is a bit
of a compromise here. If you get them too sensitive, you overemphasize this tendency to overcontrol in bank angle
and if I go below that, it's too heavy fzr me. I didn't want to use a rudder on that configuration. The sideslip that
was generated was in the proverse direction but not very much, and it seemed to dampen itself out pretty well, I
didn't get very much adverse sideslip, and I didn't really attempt to keep up with the airplane, crosscontrolling to get
rid of that small sideslip angle. Sideslip seemed to dampen itself out reasonably quick, so that I didn't see where
that was much of a problem. What I'm really telling you is I didn't {fiddle with rudder gearing because I didn't use it,
Centrol harmony I thought was good. The control forces that I ended up with were light, Again I didn't use the
rudders so it wasn't really worth commenting on,

AIRPLANE RESPONSE TO PILOT INPUTS

With the aileron-~only, the airplane has proverse yaw associated with an aileron input. Seems to be rea-
sonably fast though and it wasn't something that I even would attemipt to coordinate. It did, however, seem to influ-
ence the roll, and I notice that on some of the roll maneuvers, I could really feel the airplane kind of accelerate up
on me, particularly rolling say from 90° one way to 90° of bank the other. You could feel the airplane noticeably
have a speeding up effect in the middle of the roll. Okay, as I mentioned, you could coordinate the sideslip by cross-
controlling and that really just kind of made life a little easier for you, didn't help an awful lot. The Dutch roll
seemed to be well damped. The only oscillations I saw were what resulted from rapid aileron inputs. I pretty much
didn't use the rudder and just accepted the sideslip that was generated in the proverse direction,

BANK ANGLE CONTROLLABILITY

Wasn't as good as I would have liked. Tendency to overshoot in bank angle and set up one or two cycle
oscillation, This wasn't something that was tremendous, but it was certainly noticeable.

HEADING CONTROLLABILITY

1 thought it was good. No real problem achieving any desired heading. The Dutch roll seemed to be rea-
sonably well damped and a high enough frequency that the sideslip angles that were generated did not persist.

BANK ANGLE COMMAND TRACKING TASK

Caused me more of a problem than I would like. This overshooting tendency was noticeable and that's the
thing that's bugging me about the whole configuration. I like the airplane for other than the bank angle controllability
and I'm worried about how much emphasis to put on that,

RESPONSE TO DISTURBANCE INPUTS

beemed to be predominant in roll and tended to aggravate my bank angle controllability problems. However,
from what I had seen, there really wasn't much more than the minor deterioration with more effort required.

LONGITUDINAL CHARACTERISTICS

Good. They didn't detract or degrade from the lateral-directional evaluation,
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

For the air-to-air role, I would like to see better bark angle controllability than what I've got here, butl
really like the maneuvering characteristics of the airplane. I didn't particularly like the fact that a fair amount of
proverse yaw was gonerated each time I put in an aileron input and 1 think that this might detract from my ability to

get a real good performance out of the machine. Air-to-ground, I think the turbulence response in roll is a bit of a
problem. When correcting for the turbulence input with the aileron you produce proverse sideslip.
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‘GOOD FEATURES

I like the maneuverability.. I thought the rolling maneuver‘capability was qiite.good, The fact that the sidez
slip that'is generated is 1ot excessive and dampens itself out qmte rapidly is a good feature.‘

OBJECTIONABLE F EATURES

‘Revolved primarily around the tendency to overcontrol in bank angle and to get one or two cycles of oscil-
lation going-there. It's objectionable that the sideslip that is generated is in the proverse direction and not really
something that I can coordinate very well.

SPECIAL PILOTING TECHNIQUES ) -

I tended not to coordinate the sideslip because often times I would coordinate in.the normal direction and
simply make the sideslip problem worse than it was.

PRIMARY REASON FOR THE PILOT RATING
I still don't like the fact that the bank angle controllakility isn't as good as I would like. I think; however,

backing off on my gain can help that a-bit. Certainly not' moderate pilot compensation is required. I -say that I would:

buy that. I really like that. Okay, I'm going'to rate this one on the'borderline, I sure hate to have to do that, but the
bank angle controllability isn't very good. This proverse sideslip that's generated is hoticeable.
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CONFIGURATION 1B N, [L5, = -0.05 "PILOT RATING 5  TURBULENCE RATING D
INITIAL DMPRESSION AND GENERAL COMMENTS

No pilot comments due to malfunction of tape.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

b}h = 328 deg/sec?-in. N;;P = 52 deg/sect-in. -
CONFIGURATION 11BNy, [L%, =0 PILOT RATING 5  TURBULENCE RATING D

INITIAL IMPRESSION AND GENERAL COMMENTS

It was going to be a bit confusing because there were a couple of things going on that I couldn’t understand.
ABILITY TO TRIM

Good for both lateral and directional axes; longitudinal is good also.
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
LA t ) L 2 _:
L'é,, = 305 deg/sec®-in. NJ’P = 42 deg/sec® -in.

I thought I would get a very light gearing selection using all the gearing gain that was available. I, then,
waited until the fuel got down a bit and I was really happy with that. For some reason, the amount of roll rate that
I got for the amount of control that I was putting in still didn't seem to be quite enough. But I got aileron sensitivity
up so high that I was beginning t» have some bank angle problems trying to hold a given bank angle. It was due to the
airplane or the gearing selection, I'm not quite sur2. On rudder, adverse yaw required rudder coordination and the
coordination was in the proper direction. But I really wasn't very good at coordinating . In other words, the
coordination wasn't straightforward, The forces that [ ended up with were light in all three axes, Displacements
were no problem. Control harmony was good.

AIRPLANE RESPONSE TO PILOT INPUTS

For an aileron input, the roll rate was relatively smooth but not as smooth as some I've seen. Also, the
roll rate seemed to he lower for a reasonahle gize ailaron innut than I would have liked. Coordinatine with the
rudder seemed to smooth it up and the roll rate also seemed to pick up. No oscillatory characteristics when I started
to fly this thing but when I got to the tracking task | had a tendency to oscillate the airplane in bank. It occurred
when I abruptly rolled the airplane and tried to stop the bank angle right on the spot. It was noticeable enough for
me to go back and go through the tracking task a couple of times.

BANK ANGLE CONTROLLABILITY

Bank angle control therefore is really not very good. It doesn't appear to me that this is a pilot induced
oscillation like ['ve seen before but kind of a residual oscillation due to the Dutch roll being excited.

HEADING CONTROLLABILITY

Not bad, but it's not good either. My sideslip excursions due to the Dutch roll are relatively small but the
corresponding bank angle response seems to be large.

BANK ANGLE COMMAND TRACKING TASK

Performance was poor; primiarily because of the oscillation that I was seeing in bank angle, again more
due to the Dutch roll characteristics than to a pilot induced oscillation. When I coordinated the airplane I tended to
overshoot a little bit in bank angle.

RESPONSE TO DISTURBANCE INPUTS

Quite noticeable; in both axes, lateral and directional, particularly noticeable in roll, This does deteriorate
my capabilities quite a bit in turbulence,

LONGITUDINAL CHARACTERISTICS
Good; they didn't interfere or degrade the lateral-directional,
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I don't think that in their present form they are really suitable. I think you can perform the fighter mission,
I don't think you can do a stunning job or something other than a satisfactory job with these characteristics. In the
air-to-air situation, your bank angle control is not precise and your ability to roll the airplane ailerons-only is not
very good, although augmenting the airplane with the rudder you can get some pretty tremendous roll rates out of the
thing, [ wasn't particularly very good at getting the precise bank angle control. Air-to-ground I think you can do a
little better job. The large roll excursions for turbulence inputs bother me.

150




R v P R/ i

')

e i T
.3

GOOD FEATURES

1 thick yoid've got 2 lot of roll capability with this machine if you combine the rudder and the 2ilerons: The-
longitudinal was good.

-

OBJECTIONABLE FEATURES

Primary objectionable feature was the residual roll oscillation 1 saw when attempting to track bank angle or
to stop at a bank angle. It seems to be more a function of the Dutch roll characteristics than it does the pilot-
airplane combiration. The fact that 1 ccuidn’t coordinate the sideslip as well as I would like ‘even though it would be
in the adverse direction I would call a minor objection. I think the roll response to yaw. disturbance inputs is excessive.

SPECIAL PILOTING TECHNIQUES

I don't think I can fly the airplane as aggressively as I would like 2nd I couldn't coordinate the airplane as
well as I would like. You kave to tone down your aggressiveness and be careful on how you coordinate with the rudder.

PRIMARY REASON FOR THE PILOT RATING

1 don't believe that this airplane is satisfactory as it is. I think it is possible, however, to perform an
adequate fighter mission. Considerable compensation was required on my part. You really have to stay in the loop

ar_xd try to keep the sideslip down. The residual roll oscillations bother me quite a bit. In turbulence, there is con-
siderable more effort required and I think a moderate deterioration of my performance.

CONFIGURATION ~ 11B 5, [L5 =0 PILOT RATING 4.5 TURBULENCE RATING D
INITIAL IMPRESSION AND GENERAL COMMENTS

I thought that it wasn't going to be too bad. The more I flew it the less I seemed to like it, probably be -
cause of an increase in my aggressive tendencies.

ABILITY TO TRIM

The directional was easier to trim than the lateral, a little bit of a tendency to roll off in the lateral but
that's not a factor in the evaluation.  Longitudinal trim was good.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES '
L‘;-k: 350 deg/sec?-in. N;’” = 43 deg/sec?-in.

When I first started flying, the ailerons felt heavy so I had the sensitivity on the ailerons increased. Then
I was getting myself into quite noticeable overcontrol and osci’latory tendencies in bank angle, so I had him back down
on the gear ratio to the point to minimize the amount of bank angle overcontrol. But then when I went at things
aggressively, the tendency was still there. So there is a compromise on the aileron gear selection. The forces 1
ended up with were light but still perhaps a little heavier than I would have liked. On rudder, it was kind of an
interesting situation, It seemed to me there was a very slight amount of proverse yaw initially, followed by quite a
significant amount of adverse yaw. So, the primary rudder coordination required was in the adverse direction. I
set up the rudder sensitivities so that I could control this adverae yaw. Then I noticed that when I put in an aileron
input and coordinated it with the rudder right away, that 1 would get a rather significant proverse sideslip generated
initially, So by compromising on the rudder a little, bv making it a little heavier than I would like, I was able to
cut down on the initial proverse transient. The forces that I ended up with were reasonable, perhaps not a3 light as
I would have liked them. Displacements were small. Control harmony was good.

AIRPLANE RESPONSE TO PILOT INPUTS

For aileron without the rudder, there seemed to be a little amount of proverse yaw followed by adverse
yaw. The adverse yaw went quite a bit in the adverse direction and seemed to influence roll control quite a bit, i.e.,
it seemed to cut down the roll control, By coordinating with the rudder, I certainly can speed up the roll. I was
able to control the sideslip, not really too well, but coordinaticn was in the proper direction I could keep the sideslip
down somewhere near 2 small amount. The airplane didn't seern to be very oscillatory in the Dutch roll. Howcver,
you did have to watch the initial tendency to overcontrol the sideslip.

BANK ANGLE CONTROLLABILITY

Fair; a function of my aggressiveness with a tendency to overcontrol slightly and to set up a one or two
cycle oscillation about the bank angle,

HEADING CONTROLLABILITY

Good. The airplane seemed to be reasonably well damped in the Dutch roll, not over-damped. Sideslip
excursions didn't seem to persist.
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BANK ANGLE COMMAND TRACKING TASK

Performaace was fair to good with the tendenicy to overshoot and overcontrol. The task, howeves, was
easy to perform even though there was a tendency to overshoot. ’

RESPONSE TO DISTGRBANCE INPUTS

.. More noticeable in the roll than in the yaw, [ felt that there was quite a bit more effort required ant:l C
somewhat moderate deterioration in my performance. The tendency to'set up a bank angle oscillation while operating
in the turbulent environment was quite noticeable. So I really think that best efforts are required.

LONGITUDINAL CHARACTZERISTICS

Were good; they didn't detract or degrade from the lateral-directional evaluation.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I think they were acceptable. I think in the air-to-air role, performance is degraded a bit because of the
little bit of uncertainty in the bank angle control particularly in the presence of turbulence. In the air-to-ground
role, I think your tarbulence response is a little bit too much in roll and I think it would reduce your accuracy of
getting weapons on target. Sideslip was not a major problem. Tendency to overcontrol sideslip adds to the roll
control difficulties because the sideslip does seem to have a significant influence on the roll capability and the roll
controllability.

GOOD FEATURES

It was maneuverable, had pretty good roll capability. The other good feature is the fact that the sideslip
that was generated didn't seem to persist.

OBJECTIONABLE FEATURES

The coordination that I've t2jxed about, namely initial proverse followed by the adverse, was objectionable.
The tendency to overshoot and overcontrol in bank angle and to oscillate about it is also objectionable. Furthermnre,
the roll response to the disturbance inputs is likewise objectionable.

SPECIAL PILOTING TECHNIQUES

I felt that I did have to coordinate maneuvers and the coordination was in the adverse direction. There was
a tendency on my part to overcontrol the sideslip initially and you just have to watch out for this,

PRIMARY REASON FOR THE PILOT RATING

I think the airplane is acceptable, 1 don't feel however that it is satisfactory. I think it needs to be improved.
The deficiencies that I've talked about are more than just minor, perhaps not down to the objectionable category yet.

CONFIGURATION nB Wy, [l =+.08 PILOT RATING 7  TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

I thought it wasn't going to be good and it wasn't going to be very bad. The more I flew the thing and the more
aggressively [ tended to fly, the worse it seemed to get. Primarily the problem is my inability to track bank angle
precisely.

ABILITY TO TRIM
Laterally and directionally were both good. Longitudinal trim was okay, also.
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
’ = t I L 2_
Lys = 425 deg/sec? -in, N’np 20.5 deg/sec*-in.

1 was able to select nice and light forces. Perhaps the lightness created some of my tracking problems, but
they were comfortable. It was a very maneuverable configuration, I just wasn't very accurate in my ability to track
bank angle, Okay, so there was no real compromise involved on the aileron gear selection. On the rudder, I had to
have the rudder sensitivity turned down, but even when 1 did that, it was one of these airplanes where the coordina-
tion reaquirement seemed to change, you put in a roll control input, it looked like to me initially the sideslip would go
a little bit in the proverse direction and then come smartly back in the adverse direction and I wasn't abla to coordinate
it very well, You needed a time delay 1n between the aileron input and the rudder took effect and I wasn't very good
at that, It's quite casy to make things worse, at least initially because of what looked like to me to be initial proverse
yaw, The displacements that ended up on the rudder and the aileron were small, forces were comfortable and the
control harmony was good for all three axes.
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AIRPLANE RESPONSE TO PILOT-INPUTS

For aileron only, a little bit of a téndesiy to takeoff in' zoll rate whenyou put in an aileron input and. this, was
nc:xce..b!e but it really made the-airplane feel quite maneuverable and quite rolly, you could really rack the thmg
around.” Okay, coordination was difficult to achxeve. L.wasn't really able- to. cross-control it initially and then put-in

the coordmauon in the adverse direction at the end, s0 that usua.!-' 1'd get- a s;deslxy oscxllanon follow;ng an anleron
input, couldn't keep up with it,. but then ended up coordinating it in the proper direction finally. The Dutch roll
doesn't seem to be oscillatory, so cértainly’in the bank angle tracking, I created-the oscillation guess preéity much
on my own. .In maneuvering, coordma}ion Tequirements are tbere and they're ‘difficult to achieve because to keep the
au'plane perfectly ccordmated, _you end up having to cross-control and I couldn t do that very well, . parucularly for

continuous manéuvering.
BANK ANGLE CONTROLLABILITY

Very, very difficult and the harder I worked at it, the worse it seemed to get,. The factor that really kills
this airplane was my inability to achieve the bank angle and hold it very well,

HEADING CONTROLLABILITY

Because I couldn't control the bank angle well, I wouldn't control the  heading very weil. 1 don't think the,
problem is so much the lightly damped Dutch roll as it is.pilot-airplane interaciion.

BANK ANGLE COMMAND TRACKING TASK

My performanie was really very poor on that. When I went at it aggressively, it was not unusual to oscillate
about a gwen bank angle 3 or 4 times before I got the needle to settle down, Like I s2id, this is a serious problem.

RESPONSE TO DISTURBANCE INPUTS

Didn’t seem to be out of line, no real serious problems noted with the random disturbance. I think there was
more effort required, but really it was no more difficult to perform the task, .

LONGITUDINAL CHARACTERISTICS

Good., Did not interfere with the lateral-directional.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

Air-to-air, I think they are unacceptable because of the poor bank angle trackmg capabilities, something
that I put a high regard on for air-to-air task. Similarly, for air-to-ground where you've got to close tight attitude

loops or roll attitude loops, you'd have serious problems because you tend to lighten the damping in roll and I have a
hard time getting the bank angle to settle down,

GOOD FEATURES

I liked the fact that it was really maneuverable in roll, you could really roll this airplane around and do the
high roll rate maneuvers,

OBJECTIONABLE FEATURES

One very strong objection is my poor bank angle controlla®iilly and the fact that I tend to oscillate about and
overcontrol in bank angle. The inability to coordinate the screwy sideslip response, starting out in one direction,
ending up in the other is certainly an objectionable feature and prebably part of my problem,

SPECIAL PILOTING TECHNIQUES

I have to try to fly the airplane with a little less aggression than I'was perhaps but then you have trouble
doing the fighter mission, So really there's not much you can do about it,

PRIMARY REASON FOR THE PILOT RATING

I don't feel that these characteristics 2¢ I see them are acceptable for the fighter mission. I think, whenl
really work at it, 1 set up a bank angle oscillation that's too severe. The airplane really wasn't too bad or different
in turbulence than what I would expect.
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CONFIGURATION- 5ND IDENTIFICATION.

AND FLIGHT TEST DATA TABULATION.

. _Aﬂﬁax%t, .

Lfas PR. | TR| Gy | @y Y ' 'P"?C e l;’é Rl | L, |2 5
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'CONFIGURATION!  'SND _ Ng‘s /L Sis =©+06 ~  'PILOTRATING 6 TURBULENCE RATING. D
INITIAL IMPRESSION AND GENERAL COMMENTS

" That-really was-a screwy one. w;u; 80 many tlnngs going on it's kind of hard to sort. dut, Fi irst of-all,: I
noteéd, that I had a dihedtal: -effect.”. The.yaw for-an  aileron. input looked. injtially proverae “followed by. advene, .making.

coordination dxmcult and gwing me a tendency to oscillate i in bank angle. A whole bunch of little thmgs addmg up to
makea; rather ‘not'very: :good axrplane. .

ABILITY TO TRIM
The trim wgqn't very good laterally. Directionally it.seemed.to be okay.
SELECTION of‘ AILERON AND RUDDER CONTROL SENSITIVITIES
'L,'; ;= 355-deg/sec? -in. Nf; .= 38 deg/sec?-in.

Aileron gea:mg selection was a compromise, When I chose a high sensmvity to keep roll rate up in-face of
adverse yaw and’tried to make smzll corrections about the level flight, where I"didn’ 't really coordmate, then.the air-
plane was very. sensmve. Thada tendency to oscillate it or bobble.in roll:so I had to cut down the sensitivity-a little
more, ‘The- excltatlon in the yaw was in the adverse direction so.that I'just used the normal, coordination for aileron
inputs, Forces on the ailefon were a little heavier than 1 would have liked for large rolling maneivers, while a
little too light for small bank angle corrections. Rudder control was satisfactory in both instances. Displacements
were small, and control harmony still was not a problem.

AIRPLANE-RESPONSE TO PILOT INPUTS

For aileron only, it looked like a little bit of initial proverse yaw and followed by adverse yaw, making it
very difficult to coordinate, It looks to me that as the roll rate started to pick up it was prgdominantly adverse so
that the coordination requirements were in the normal direction. When I coordinated the airplane, there was a ten-
dency to cut down my roll rate, I could feel this when I was trying to roll. If I didn't coordinate, I'could feel the roll
rate pick up, but then [ built up quite a large sideslip angle. There was also a tendency for me to set up a slight
oscillation in bank angle, in particular, when I was trying to make small corrections. So you did have to coordinate,
otherwise you get quite substantial sideslips,

BANK ANGLE CONTROLLABILITY

Not as good as I would like because of these tendencies for oscillating about the bank angle in level flight;
not sizable oscillations but they are there and they make my bank angle control imprecise.

HEADING CONTROLLABILITY

A bit of a problem. The airplane had a funny swing and an out-of-phase feeling, With the relationship
between sideslip and roll that this airplane had, the heading was a bit difficult to control.

BANK ANGLE COMMAND TRACKING TASK

Periormance was only fair, I had two slight instances where I thought I set up a slight overcontrol and then
began to oscillate somewhat about the bank angle. I did have to coordinate the airplane, otherwise I would build up
noticeable sideslip angles.

RESPONSE TO DISTURBANCE INFUTS

It had a more noticeable roll response than sideslip response. It was again an out-of-phase feeling that
caused me to have more problems with the random disturbances than I thought I should have had. So it did certainly
cause me at least moderate deterioration in task performance and I put that in the "more effort required” category.

LONGITUDINAL CHARACTERISTICS
Not much of a problem. It didn't degrade or detract from lateral-directional,

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

Only marginally acceptable. I think, perhaps, with a little practice you might be able to handle these char-
acteristics. I think you might still perform an adequate mission although I was certainly not as good at it as I would
like to be. In the air-to-air role, the phasing of the Dutch roll is a bit of a problem. This impreciseness in bank
angle 1s a result, Air-to-ground, I anticipate more of a problem with this because I think there is a greater ten-
dency to use the rudders to help move the nose of the airplane around as you attack ground targets. The fact that you
do have to coordinate the sideslip and hence have to use the rudder, I think, degrades my ability to fly this airplane.

GOOD FEATURES

There are really no outstanding good features. The roll performance isn't as good as I would ke, The
controllability isn't as good as ) would like, I really didn't find any good features,
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OBJECTIONABLE FEATURES : . . St

n: The screwy sideslip response and the fact that.I hive to coordinate‘the sidéslip was objectionabie. in that' |
when atet d C hat

ven I do coordinate the-sideslip, I can noticeably cut down my roll‘performarice, 'The-bank oscillation and.the side- ,
slip distutbance.were jist:weird to me: - ’ : T R LT

SPECIAL PILOTING TECHNIQUES . cL )

Coordination is required. The major part of the coordination is in the proper or adverse direction, 1can
keep up with it but I'm not very good at.that.. :Control inpu:s-require-soiiie weird phasing aiid when jou puf in a rudder

inpv.}x‘t i:h does ceem to change the roll input that you have made so that you feel the two controls are working against
each other, R rsing. agalng

PRIMARY REASON FOR THE PILOT. RATING

I think that thesd deficiencies are certainly very objectionable. I do think you could

et along with thém if
you had to. § 'g

R L T Y ey, Ceadis pg
o——~ c——e gy g g g L. T i, Hppe- A gy < PP PR

CONFIGURATION ~ SND N, [ = - .02 PILOT RATING 3 TURBULENCE RATING D
INITIAL IMPRESSION AND GENERAL COMMENTS

I thought it was going to be a2 reasonable airplane although I've got some problems with it.
ABILITY TO TRIM

a

Laterally and directionally, I thought, were reasonably good. My longitudinal trim was okay.
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

. [ L - din,
: L,-‘s 305 deg/sect -in. N;‘p 24 deg/sec’-in

On ailerons, 1 etarted out going to higher sensitivities than the initial selectior, and had to back down quite
a bit. There was quite a bit of adverse yaw generated and it seemed to cut down my roll rate a bit. So, initially [
went up on the sensitivity and then it got oversensitive. 1 kept backing down and backing dewn so I wouldn't be sur-
prised if 1 ended up right where I've started. I ended up with a sensitivity that I felt was quite ‘reasonable and quite
good. It's really hard to say if you can interpret that as a compromise. On rudder; the airplane needed ccordination
in the adverse normal direction but it wasn't an awful lot and I ended up getting a little heavier rudder ih order to
keep the sideslip where I wanted it. Naturally, [ was reasonably good at coordinating this configuration. The forces
that [ ended up with on the aileron weren't rsally light but they were quite satisfactory. The displacements were
small on both controls and the control harmony was good.

AIRPLANE RESPONSE TO PILOT INPUTS

For aileron only, there seemed to be a small amount of adverse yaw generated and it didn't seem to have too
much effect on the roll rate although it did seem to just cut down th2 roll rate. The coordinaticn required was fairly
easy to do, and the difference between coordinated and uncoordinated wasn't all that different, The airplane seemed
to be nicely damped in the Dutch roll. In maneuvering, you did need to coordinate the airplane, but coordination
required was in the normal direction and was relatively easy to do.,

BANK ANGLE CONTROLLABILITY

Good. Once I got the sensitivity squared away, my bank angle control, although not outstanding, was cer-
tainly good.

HEADING CONTROLLABILITY

Good; only problem there was getting the sideslip under control. The sideslip response was fast enough so
that the heading came right back to pretty much where I wanted it,

BANK ANGLE COMMAND TRACKING TASK

Performance was good; not super, but good. I felt thatl flew it quits aggressively. When I tried to get the
needle somewheare right away there was a tendency to overshoot but this wasn't much of & problem,

RESPONSE TO DISTURBANCE INPUTS

Kind of interesting, The responue secemed to be affecting my sideslip control more than anything elce, This
happened primarily when I would roll into a turn and try to hold a eteady spiral speed turn, 1 would be working the
rudders or the aileron, whichever, in order to control my bank angle more precisely and1 set up a sideslip ozcil-

lation. [ attributed it pretty much to the turbulence. I could say that more effort was required and probably a
moderate deterioration in performance.

LONGITUDINAL CHARACTERISTICS

Good; did not interfere with the lateral-directional evaluation.
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SUITABILITY OF THE ‘AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION . L

I think they are certainly acceptable; .they are satisfactory but at the lower-end- of thescale. Although it

wasn't'an SLIStANding airplane it was one that I.could think would satisfactorily do the task,. In.the dir:té-ground. fole,
it'was ' Bit‘friore 6f a' problem bécause when I tried fo make small correctiony with the rhdder for headine s ihon’
“tike the aivplane had & negative dihedeal ettoct small corrections with the rudder for headxng, it looked

GOOD FEATURES

. Tth dught the bank angle ¢ontrol was good, 1 thought the maneuvering capabilities were good.
OBJECTIONABLE FEATURES'
The sideslip that is generated requires coordination but in the adverse direction, so that it'wasn't too

difficult to do. £ : : : : . h g
s expect.o I can feel some effect of the relationship of roll to inputs and it was indeed opposite to what one

SPECIAL PILOTING TECHNIQUES

You did have to coordinate the airplane for roll maneuvers. Coordination was mostly in the proper direction.

PRIMARY REASON FOR THE PILOT RATING

Acceptable. 1 think it is satisfactory. The objecti ' i "mi ici
thi . jections [ have I'll put in the "mildly unple. "
category and say that minimum pilot compensation is: required. P y unpleasant deficiency

CONFIGURATION SND L‘%qs/”‘és =-.02 PILOT RATING 2 TURBULENCE RATING c
INITIAL IMPRESSION AND GENERAL COMMENTS

This is going to be interesting because it was pretty obvious to me the airplane had a n_egai]ivp dihedral
effect and ¥ wanted to be very sure that I didn't let any preconceived notions influence my thinking. So I tried very
hard to do whaisver is necessary to our mission and give a fair evaluation,

ABILITY TO TRIM

Lateral-directional, longitudinal seemed good. I still have some trouble getting it trimmed laterally as
well as [ would like.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
1 - 2 . 14 - l_'
l"JAs = 450 deg/sec” -in. N;gp- 39 deg/sec®-in.

I was able to pick nice light ailerons without any compromise whatsoever, a selection based purely on what
I might enjoy or like to fly. The rudder was the same way. There appeared to me to be noticeable amount of ad-
verse yaw, although it wasn't a lot and required a lot of coordination in the proper direction. The forces were light;
the displacements were small; the control harmony was good.

AIRPLANE RESPONSE TO PILOT INPUTS

For aileron without the rudder, the response was good, the roll was smooth and there was a little bit of
sideshp generated in the adverse direction. [ was able to coordinate and keep the sideslip pretty close to zero with
normal coordination. There didn't seem to be any real oscillations set up with this airplane. The Dutch roll seemed
to be well damped. Coordination was required bat it was in the normal direction and felt quite good to me.

BANK ANGLE CONTROLLABILITY

Perhaps the best I've seen; 1 was reclly impressed with my ability to roll up and stop quite aggressively at
a given bank argle. I could really put the bank angle right where I wanted without any tendency to overshoot or
oscillate about. My bank angle controllability was really outstanding.
HEADING CONTROLLABILITY

Good; even if I didn't coordinate, the Dutch roll was well damped and the airplane heading seemed to stop
pretty close to where I would want it to be,

BANK ANGLE COMMAND TRACKING TASK
My performance was really outstanding, one of the best that I have seen and there were no problems

involved,  On most of the maneuvers, I coordinated because the coordination was easy to do and in the proper
direction,
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RESPONSE TO DISTURBANCE INPUTS

Seemed to be a little bit more noticeable to me in roll than in sideslip although I occasionally got a large
sideslip disturbance: The roll disturbance was noticeable and I think tended to cause at least.a-minor déterioration-
in my performance and certainly required more effort.

LONGITUDINAL CHARACTERISTICS - . ’
Good and did not detract or degrade the lateral-directional.
SU;TA_BII{IT Y OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

They're quite suitable for the-fighter mission, particularly for the air-to-air with the precise bank angle
control that you have, the ability to coordinate the sideslip so that it's not a problem and the good damping ‘of-the
Dutch roll, For the air-to-ground, similar comments apply. The airplane has a negative dihedral effect so that
I was unable to augment my roll beyond what the ailerons were giving me. Normally, you're able to-augment your
roll somewhat using the rudder and aileron in the same direction. 'In this cdse, if I.overcontrolled,with the rudder,
1 tended to cut down ‘my aileron roll rate, However, I had completely adequate’ roll rate with the ailerons only and
therefore that's not really a factor. Also, I wouldn't be able to pick up the wing with the:rudder-unless I cross-
control.

GOOD FEATURES

Really an outstanding feature was the bank angle controliability, I like the fact that I can fly the airplane
aggressively. 1 like the fact that the coordination required was very easy and very natural.

OBJECTIONABLE FEATURES

No major objections at all, The turbulence response in roll could use a little improvement but I can dive
with it as is.

SPECIAL PILOTING TECHNIQUES

No really special piloting techniques, You do need to coordinate the thing but the coordination is in the
proper direction and it's, I think, very easy to do.

PRIMARY REASON FOR THE PILOT RATING

I think the airplane is acceptable and satisfactory as it is, I don’t believe pilot compensation is a factor.
No problems with it whatsoever and certainly negligible deficiencies, I did feel that there's a minor deterioration in
my performance in the presence of turbulence.

CONFIGURATION S5ND L:;‘s/l‘/éls =+.05 PILOT RATING 3 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

I wasn't going to lke it, it turned out that I did and it was a reasonably good airplane to fly.
ABILITY TO TRIM

Good, both laterally and directionally. The longitudinal gave me no problems.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
’
= 0 LI . ‘ = LI .
[_.5‘5 340 deg/sec®-in stv 17 deg/sec®-in

There wae a little matching up to be done between the rudder and the aileron. When I stepped on the rudder
the airplane tended to roll opposite to the way an airplane would normally roll but there was very little sideslip
generated due to aileron. So that rudder wasn't required that much to keep the sideslip in the center, I backed down
on the rudder sensitivity to get heavier forces because I found that I was initially overcontrolling with the rudder a
bit and tending to slow down my lateral response. I found that with those I could more easily control the little bit of
sideslip that I was seeing without overcontrolling it. On the ailerons, I think I was able to pick forces as light as 1
wanted, Forces were light on the aileron. On the rudder, forces just a little bit heavy but I didn't require very much
rudder so that they were compatible with the other axes and just about right, The displacements were small in all
three axes and not a problem,

AIRPLANE RESPONSE TO PILOT INPUTS

Aileron input alone provided smooth roll control and generated a little bit of sideslip in the roll but not enough
to worry about. With the very little coordination that is required, the lateral response doesn't seem to be too dif-
ferent. Oscillations were never a problem, The airplane seemed to be well damped. In maneuvers, there was a
requirement for a little bit of coordination in the proper direction during rapid rolls and that was purely a nicety to
keep the sideslip near zero. It wasn't a necessity,
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BANK ANGLE CONTROLLABILITY

Good. 1 could roll up and stop the axrplane anywhere I wamed to. .
HEADINGCONTROEBABILITY , - o e T S

1 dida't have any problems with headings because the Dutch roll that I was seemg waa wcll damped and nev}er
really showed itself as.a significant osc;llatory problem.

BANK ANGLE COMMAND TRACKING TASK . -t -7 e

Good, maybe not quite as- good as Twould 1iké but there weré no real’ problems‘because of the" au-plane’dy-
namics themselves.

.oy

RESPONSE*‘IO DISTURBANCE INPUTS y ’ R ’ o N

. [T - N 2

Response to turbulence wag:about wbat { would’ expect. “It Was nothing sigmﬁcant in any oivthe axes’ and only
a minor deterioxanon m my abxhty to perform the mxssion.

c s

LONGITUDINAL'CHARACTERISTICS:
Good, did not interfere with lateral-directional. B

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

Good. Seems to m€ a couplé of problems:céme t6 mind. First' of all, I'éannot augment roll rate with'the:
rudder as I have with other airplanes. I guess I could do that by cross controlling but that is difficult to,do. So.l am
pretty well stuck with: the roll control with aileron that I have but that is sufficient. In the air-to-ground role, “it'
looks good. The fact that I don't have to use the rudders gets me away from the negative dihedral effect so I haven't
incurred any problems.

GOOD FEATURES

1 like the roll control; I like the fact that I don't have to coordinate very much and I like the fact that the
Dutch roll that I see here is ‘well damped.

OBJECTIONABLE FEATURES

Negative dihedral effect, not really a major objection here because it really doesn't enter into the picture,
However, from a maneuvering standpoint I think it might be-a problém on my inability to adgment my*roll rate with
rudder.,

SPECIAL PILOTING TECHNIQUES

None that I required. The coordination that [ used was in the proper direction even with the negative dihedral
eifect and coordinating the airplane didn't affect my lateral control.

PRIMARY REASON FOR THE PILOT RATING
Acceptable and satisfactory, I think that the deficiencies that I see fall in the mildly unpleasant category.

When I over-coordinate it does slow down my roll rate, A little bit more effort required in turbulence, but not
much. No significant deterioration in performance.
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HIGH DUTCH ROLL FREQUENCY CONFIGURATIONS

CONFIGURATION IDENTIFICATION AND FLIGHT DATA TABULATION:

TRANSIENT RESPONSES

PILOT COMMENTS
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CONFIGURATION 6  IDENTIFICATION
AND FLIGHT TEST DATA TABULATION

4 lpn |TR| B, | @ Bo | Posc Abmac/% |88, iL L ;Ng ‘
LE,s ¢ ? | svee Py | Levert Leverz [, (Bl s RP
015+ 8 c 011 | 383 | -185* | 00907 6a° a4 0.29° 455 | 405

206|565 | E.] 011 | 424 185 | .0033| 21 | 14 | -006 364 | 345
00 |45 | E 010 | 450 | 325 | oo1s 12 0s 0.03 43 | 265

00 |25 | D o0 | 450 [ 35 Loo | 12 | o8 003 380 | .210

+005 | 4 E 010 | 469 | 350 | 0013 16 11 0.05* 40 | 390

+0.10 | 7 E 0098 | 488 | 350 | 0520 22 15 0.07 45 | 285

*INDICATES ROLL-SIDESLIP DATA FROM COMPJTER GENERATED TIME HISTORIES

LATERAL-DIRECTIONAL MODAL PARAMETERS AND STABILITY DERIVATIVES

Wy = 450 N /; = 204 Ly = -369
Ly = o010 N, = 0607 L, = -00618
- / - ! = )
T, = 042 N, = 0082 L » = 239
» = 35 J = o0s86 Y, = -0319
S v ’ {4
-2 = 1.68 - I = -0.994 = -1.015
Iﬂ d Y" Y/’
X (%L)d = 172 Ve, = 00038
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CONFIGURATION 6 A, [Jts,  =-0.15  PILOTRATING 8 TURBULENCE RATING G
INITIAL IMPRESSION AND GENERAL COMMENTS

Pilot comments on this evalvation were lost because of a fouled tape in the voice recorder.

SELECTZION OF AILEROMN AND RUDDER CONTROL SENSITIVITIES

Ls,. =455 deg/sect-in. Ng‘w = 40.5 deg/sec? -in.
CONFIGURATION £ N;-‘;/Lg‘> = -0.85 PILOT RATING 5.5 TURBULENCE RATING E

INITIAL IMPRESSION AND GENERAL COMMENTS

Firss umpression was that it wasn’t going to be too bad. It was obvious that it had a lightly damped Dutch
roll but tke roll for **self didn't seem to be too bad.

ABILITY TO TRIM

Ability to trim was good laterally and directionally. The longitudinal was aiso good.
SELEC7.0ON OF AILERON AND RUDDER CONTROL SENSITIVITIES

4 - 2 . z = 2 _
Ls,s = 36%decgisec” - in. N‘;np 34.5 deg/sec® - in.

Rudder sensitivity and aileron selections; no real compromises involved in either selection. The aileron
sensitivity sclectior. gave me Jight forces and gave me lots of roll capability. The rudder 1 lightened up so that 1
could cocrdinate the little bit of adverse yaw that seemed inherent with an aileron control input with this configura-
tior The forces ended up light, the displacements were small, the control harmony in general was quite good.

AIRPLANE RESPONSE TO PILOT INPUTS

Ailero.. .aput alone was accompanizd by a small amount of adverse yaw and a little bit of the Dutch roll
slipping cver into the roll rate. The roll itself was relatively smootk. The Dutch roll cscillation that I got seemed
to be rejatively high frequency and relatively ligkily damped. Coordinating the configuration seemed to cut down
the oscillatory tendency a little bit. The oscillatory tendencies were more in sideslip than in roll.

BANK ANGLE CONTROLLABILITY

Ability to achieve bank angle was pretty good. When I stopped on a desired bank angle, I excited the lightly
damped Dutch roll which because of its high frequency died out in a respectasle am.ant of time but 1t was enough to
be quite a nuisance factor. It didn't affect the bank angle control very much.

HEADING CONTROLLAB'LITY

The Dutch roll oscillation did 2 “ect the heading control and it would take a while for the airplane to settle
down on a given headirg.

JANK ANGLE COMMAND TRACKING TASK

Bank anglc performance was pretty good. The one problem that was encountered was the lightly damped

Duatch roll oscillation. Tais escillation occurred anytime I did anything abruptly with the airplanc whether I
roordinated it or not.

RESPONSE TO DISTURBANCE INPUTS

Rardem disturbance input response was really cxaggerated in the directional response. The excursions were
large and persistent so thit the aiiplane's ovcrall response to the amount of disturbance was really noticeable and

really leteriorated what was a reasonable performance up to that point. So, response to disturbance here 1s really
a major fac" 'r.

LONGITUDINAL CHARACTERISTICS

Longitudinal hand!ing qualiti.s w_re good and did not interfere or detract from the lateral-directional.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I think, in smooth z2ir, you woutd Lave a chance of deing, not a good job, but maybe a reasonable job of air
tra.king. Still have this light!, damped D.tch roll to put up a1th, but the frequency seems to be h.gh enough that
th= oscillations die oct in a relati.ely shoi. periog of tume and the sideslip excursions that I see are really not large.
But in the presence of turbalence, based on what [ Lave seen, the air-to-air role in this airplanc would really be not
very good, primarily because of the latge sideslip aisturbances. Thz air-to-ground mission I think would probably
be wo-se han the air-to-air decause of the great probability of being in turbulence.
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LJ0D FEATUR ' R

1 think ke roli centréris-g6od’and I'think-the-fact thatI-could select light:fofces and - get-lots-of Foll perfor-
mance.are the good features.

’ .

OBIFEZCTIONABLE FEATURES ) ’
The'primary objection was the airplane Tesvohse to-the randofn disturbancé inputs which'I think is-coupled

with the }ghtly damped Dufch-roll oscillation, It's-chbjécticnable that1 excite the-oscillation anytiine I'maneuv2r-thé

airpiarie abruptly and-its objectionablé tha+ I can't'keep the sideslif small-enough*with-ceordination to prevent

exciting the Dutch roll. Majos ubjection, and the one that redlly destroys-this configuration is the response to
random disturbance inputs,

SPECIAZL PILOTING TECHNIQUES ’ . -

Rudder cordination is required. The rudder ccordination is in the normal dizection and not too difficult to do

PRIMARY REASON FOR THE PILOT RATHIG

1 don't think it was satisfactory in smcoth air because of the lightly damped Dutch 101l disturbonce but I think
I could have done a reasonable job. Response tc random disturbance inputs was really a moderate objection to this
configuraticn, and pzckaps slightly worse than that, and required slightly more than considerable pilot compensation.
I think increase in pilot effort in turbulence is in the best efforts required category with 2 moderate deterioration
in task.

....... P IR R P e L A R TR R T R

CONFIGURATION & W, fLy =+0.0 FILOT RATING 4.5 TURBULENCE RATING E
INITIAL IMPRESSION AND GENERAL COMMENTS

Initial impression of the third configuration was that it was going to be a pretty good one. Seemed to be very
low sideslip generated. Looked like it was a little bit proverse initially, however, the sideslip generation wasn't
very large, the airplane was quite stiff directionally sc that sideslip excursions tended to be small.

ABILITY TO TRIM
Ability to trim was good in all three axes, was no problem.,

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
. ’ .
L';u = 430deg/sec? - in. Ns,, © 26.5 deg/sec? - in,

Bank angle controllability did seem to be a little bit gengitive to the gear selection. However, the sensitivity
1 picked was nice and light and didn't present any real compromise, in my gear selection. Forces that ended up on
the ailerons were light. Coordination wasn't really a factor so that selection of rudder sensitivity probably
doesn't mean very much because I hardly used the rudder.

AIRPLANE RESPONSE TO PILOT INPUTS

The airplane was quite oscillatory in the Dutch roll, seemed to be very high frequency and I think that ir a
major problem on this configuration. Heading coordinztion requirements were small, the airplane was stiff enough
directionally, I really couldn't coordinate it as fast as it was doing it itself, so I didn't rzally have to coordinate the
airplane very much.

BANK ANGLE CONTROLLABILITY

Ability to achieve the desired bank angle was only fair to good. There was a tendency on my part to overshoot
the bank angie and then very small but I think noticeable oscillat s about the bank angle.

HEADING CONTROLLABILITY

Heading control was good, the airplane very stift dircctionally and even though it was lightly damped the
oscillations that I saw, except for what I will talk about in turbulence later, were not very great.

BANK ANGLE COMMAND TRACKING TASK

I could really go at the tracking task aggressively but when I did, I found & tendency to overshoot. Then the

bank angle would go through one or two oscillaiions before it got right on center so that the tracking task perfor-
mance was oaly fair.

RESPONSE TO DISTUKBANCE INPUTS

Response to disturbance inputs was quite significant on this configuration. There were quite large bank
angle and sideslip disturbances so that you tend to pick vp quite noticeable side accelerations in the cockpit and 1t

really causes best efforts required and moderate deterioration in performance so that turbulence response was quite
poor.
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LONGITUDINAL CHARACTERISTICS
Longitudinal handling qualities didn't detract from the lateral-directional;very good.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I think thege characteristics are probably acceptable, I don't feel however they are satisfactory. In the
air-to-air role, the slushing arcund of the nose in turbulence,. and to pilot.inputs, resulting.from the lightly.damped

Duatch zoll would'cause you to not be ag precise at hitting the target as you would like and certainly that is.true of the,

bank angle control. Air-to-ground I think you have probably worse problems air-to-ground because I think you
increase your chances of hitting a lot of turbulence in air-to-ground role.

GOOD FEATURES

I liked the fact that you had good roll control, I liked the fact that the sideslip disturbances were small and
that you really didn’t have to coordinate the airplane to keep the sideslip small.

OBJECTIONABLE FEATURES

Primary objection is the respous * to the random disturbance and also the fact that I hae *oizat ) titought was
poorer bank angle controllability than I would like to see in a fighter airplane,

SPECIAL PILOTING TECHNIQUES

I found that I really couldn'’t coordinate the airplane hecause the Dutch roll oscillatians v'ere so rapid that
they were back to the center before I had a chance 20 dv anything about them.

PRIMARY REASON FOR THE PILOT RATING

I think the aivplais i. acccptable, I don't feel however that it is satisfactory. I think that the deficiencies
were more than minor, I don't think they're all that modurately objectionable.

CONFIGURATION 6 Ns’-‘s /L's‘s =+0.90 PILOT RATING 2.5 TURBULENCE RATING D
ANITIAL IMPRESSION AND GENERAL COMMENTS

My initial impression of that one was thot it was going to be a pretty good one, and that scemed to hold
throughout the rest of the evaluation.

ABIiiTY 70 TRIM

It was easy to trim directional, A little tendency to want to roll one way and then the other on the lateral
trim, but !t was good. It was not something that detracted from the evaluation. Longitudinal trim was also good.

SELECT:ON OF AILERON AND RUDDER CONTROL SENSITIVITIES
L:’as = 380 deg/sec? - in. ngp = 21,0 deg/sec? - tn.

? loo'.ed ~t values more ser.sitive than what we started out with and I *;as very much overcontrolling the air-
plane in roll. So backed down to where I started out and even that was a little too sensitive as I discoveredas i
continued to fly. When I'd try making very small bank angle corrections and try to hold the bank angle, any little
bit of turhulence in the airplane would tend to bobble it in zoll just a little bit, And 1 think that's priraarily due to
my, perhaps tow. hijh aileron gear selection. Forces, however, were quite light on the ailerons, real gocd
maneuverability on that onc. 1 didn't really use the rudders so the gear selection that I've got tnere Is simply what
we started out with. Displacements are small, control harmony was good.

AIRPLANE RESPONSE TO PILOT INPUTS

With aiieran-only inputs, the airplane scemed to have very little sideslip generated. It looked like it was
initially just a little bit proverse, but only a very small amount of sideslip was generated. Didn’t seem to have an
awful lot of influence on the roll. The roll seemed to be smooth, The airplane was more osciilatory directionally
tEan some that I'd seen and it seemed to have relatively high frequency, This was noticeable mostly in the presence
of the random distyrbance. Maneuvering and cosrdination requirements were nil.
BANK ANGLE CONTROLLABILITY

Abllity to achicve a bank angle was good, A tendency to overshoot it on my part I think, bscause [ was really
flying the airplare aggressively and 1 think perhaps 1 bad the gear ratio a litile too light,

HEADING CONTROLLABILITY

Heading centrol was good in smooth alr, in turbulence you got s littls bit of nose wendering back and forsh,
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BANK ANGLE COMMAND TRACKING TASK'

Bank angle tracking task performance was good I think becausel was goingat it aggressively I was over-
controlling it a little bit, The reason I was thinking the sensitivity was too light was that,in a.constant banked turn,
I would sit there and bobble the airplane a little bit in roll,

RESPONSE TO DISTURBANCE INPUTS

Response to disturbance inputs is quite noticeable, particularly directiona} oscillations tend to set up, I
think it's in the more effort required category and perhaps probably at least a moderate deterioration in my task
performance.

LONGITUDINAL CHARACTERISTICS

The longitudinal handling qualities were good. No factor.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

1 think they're quite good. I think it's acceptable, I think it's a satisfactory airplane. In air-to-ground roie,
I think the turbulence response is a little more than I would like to see, particularly in the sideslip mode, but
again, still not much of a problem.

GOOD FEATURES

The roll control is really good, the roll maneuverability is really good. The fact that very little or no side-
slip is generated is a good feature and the fact that no coordination is required is a good feature.

OBJECTIONABLE FEATURES

Really 1 have only very minor objections. I think the turbulence response, at least directionally is a little
more than I would like and a little less damped than I would like to see.

SPECIAL PILOTING TECHENIQUES

You can fly the airplane without coordinating and I like that idea.

PRIMARY REASON FOR THE PILOT RATING

I think the airplane is good. Negligible deficiencies; however, I think the turbulence response falls in the
mildly unpleasant category.

’
CONFIGURATION 6  N; /Ly =~ =+%.95 PILOT RATING 4 TURBULENCE RATING E
INITIAL IMPRESSION AND GENERAL COMMENTS

My impression, when I first looked at the configuration was that it was obvious that the Dutch roll was

relatively lightly damped and I thought that was goin3 to be a problem. It turned out that the more I flew it the more
I thought it was pretty good.

ABILITY TO TRIM

Ability to trim was good laterally and directionally and longitudinally.
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

’
Ly, =450 deg/sec? - in, Né'-” = 39.0 deg/sec? - in.

The roll rate was g0 smooth that I think I could have selected most any aileron gearing and would have been
in real gecod shape. 1 selected a very light gearing initially and then part way through the evaluation I had to decrease
sensitivity because 1 was overcontrolling in bank angie and it was my own inputs and not the dynamics of the airplane.
The airplanc flew better if I didn't coordinate. I decrezsed the rudder sensitivity, but really didn't end up using the
ruddes very much a2 all. So I won't guarantee that there's any meaning to the forces on the rudder that I've selected.
The aileron forces were nice and light, displacements were very smali and the harmony of the controls was \ery good.

AIRPLANE RESPONSE TO PILOT INPUTS

Using aileron input without rudder, the roll rate was just really *mooth. I couldn’t believe that you can roll
that airpiane 360° and the sideslip would hardly move and there was no oscillation or anything involved in the roll.
1 did two rolls,a little bit of sideslip was excited. I didn't coordinate with the rudder. Attempts to coordinate didn't

do anything but excite that small amplitude lightly damped Dutch roll oscillation, so I was better off without being on
the rudder pedals, so that really coordination wasn't a factor.

173

vt

AR SN ITR

o~




BANK ANGLE CONTROLL:ARILITY

Ability to achieve bank angle was really quite easy. You can roll up and stop .that airplane most anyvgheré'
you want to,

HEADING CONTROLLABILITY
Ability to achieve heading was good.
BANK ANGLE COMMAND TRACKING TASK

The performance I thought was good. 1 kept overcontrolling at first. Came down on the gearing a bit and
things were better. So there are really no problems involved there.

A S R T D e

RESPONSE TO DISTURBANCE INPUTS

Response to disturbance inputs was a problem. The airplane was excited quite a bit directionally a~d
osciliated almost continuously in the disturbance inputs. So that the random disturbance is really very distracting
influence here and has influenced my evaluation of this particular configuration, I think quite strongly.

LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualities were good. They did nut detract at all from the lateral-directional, and in
general a very harmonious longitudinal control, quite fighter-like.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

Suitability of these characteristics for the fighter mission is a little bit questionable for two reasons. First
of all, there 1s a very lightly damped Dutch roll so that even with any httle bit of sideslip disturbance, the airplane
has a relatively high frequency with hightly damped oscillation and I'm sure that that wouid detract from my ability
to fire guns, particularly air-to-air. Air-to-ground, I think it would be a problem in any turbulence, it would cer-
tainly degrade my ability to hit targets, as 1t would also do 1n random disturbances in the air-to-air tracking. That's

really the only problem.

GOOD FEATURES

Roll control 1s outstanding, very smooth, some of the best I've seen. The lack of coordination is excellent
and just, 1n general, the kind of coordination requirement that I like to see in the fighter, which is none.

OBJECTIONABLE FEATURES

The response to the disturbance inputs directionally was severe, The airplane is just in a continuous
directional oscillation. The lightly damped Dutch roll rears its head not just in the disturbance inputs but anytime
you sicp the airplane, you get this small, high frequency, lightly damped oscillation which I think detracts from the
ptlot's ability to hit a tasrges, particular], with guns. It's also objectionable because I couldn't stop it. When I got
into the loop, I was not fast enough to st > the directional oscillation and if anything, tended to make it worse by

putting in my own rudder pedals.

SPECIAL PILOTING TECHNIQUES

The directional problem was there. 1 was not able to do anything about it and I was better off if I didn't
coordinate the airplane.

DT oy

PRIMAXY REASON FOR THE PILOT RATING

I'm going to say that this configuration is not satisfactory for the fighte i i !
accept_abie. I think that if you could just get rid of that Jightly daxz\pcd oscilgtxo;,n;f:?:tzi\;‘nlf{s :cl:;;zlris:sto ra
dom disturbances, y'ou_'d have a real fine airplane, butI don't really know whether to call that a minor deficienc "
because { rf:ally can’t improve very much on it by my own pilot compensation so 1t's a bit of a problem to sa (hz)x,'
mod'era'tc pilot compensation is required because I really couldn’t compensate for the problem that I had cvcz tho;x h
Icftfhc:::('“ woul_d ddetr;ct from my ability to hit targets. Turbulence really deteriorated my ability to attack. Morcg
{orma;:cr;::::iete,mau:kt:;sc efforts are not good enough to alleviate the problem, but the deterioration in task per-

CONFIGURATION 6 Ny, [L5 =+0.10 PILOT RATING 7 TURBULENCE RATING E

iNITIAL IMPRESSION AND GENERAL COMMENTS

Ml T A L R T . R B e

It was an interesting one because more thaa once my assessment of the configuration ch,
froxz: beginring to the end. And I say that because my initial impression was that it wgs really nlacr;g'c;loir::;:cdaohy
360° rolls and get very little sideslip and the roll performance was gong to be reclly good, t think. But then as i
began to fly it, two things were obvious - one that the bank angle precision was extiemely poor and, two, the l;rgc
proversc yaw gererated set up bank angle oscillations. The Dutch roll was very hightly damped and relatwely flat
‘ So that there are a number of things that added up to be an extremely poor airplanc. )
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ABILITY TO TRIM

Ability to trim,. directionally was good, Longitudinal was good.. It-was sensitive on the roli control, but
this didn't seem to be a factor in my évaluation.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES-
/_,'5‘5‘ = 425 dgg/sec". - in, «Na",,, = 26,5 gieg/sec‘ - in.

On the aileron sensitivity selection, I ended up accepting what we started out with. Looked at a little lower
sensitivity, didn't seem to make too much difference to my problems, so ended up using the lighter aileron gear
selection simply because the roll performance was very good. Didn't seem to make an awful lot of difference to my
precision whether I had it more or less sensitive. On the rudder, the Dutch roll was fast, the yaw was in the pro-
verse direction and it oscillated back so I really didn't stand a chance of coordinating this configuration, so really
didn't do anything with the rudders.

AIRPLANE RESPONSE TO PILOT INPUTS

Using aileron input without the rudder, surprisingly enough, the roll was pretty smooth, it didn't seem (o
accelerate or anything like that. As far as coordination was concerned, I wasn't able to coordinate it, it was too
fast, too high a frequency for me, and in the wrong direction. So that I kind of just left the coordination alone.
Oscillatory characteristics; that's a pretty good description of this configuration. There are oscillations in both
rell and the yaw for this configuration. The roll primarily from the closed loop bank angle tracking and the yaw
pretty much from just the Dutch roll excitation which seems tc be relatively flat, Maneuvering coordination require-
ments, I could say I really kind of flew it with my feet off the rudder because I wasn't helping the situation and if
anything,was only stirring up the Dutch roll more than it already was stirred up.

BANK ANGLE CONTROLLABILITY

Bank angle controllability was extremely poor. It has tendencies to overshoot and overcontrol and oscillate
about a given bank angle when trying to track precisely and the harder I worked zat it the worse it seemed to get, so
I really wasn't very good at controlling the bank angle.

HEADING CONTROLLABILITY

Heading control was poor because the airplane kept going back and forth directionally without an awful lot
of roll and I can sit here and just move the stick back and forth and really displace the nose lef: and rigat. And be.
cause of the sideslip oscillations which were high frequency and relatively lightly damped, your precision in heading
control was completely reduced.

BANK ANGLE COMMAND TRACKING TASK

Bank angle tracking task performance was poor. Quite a large tendency to overshoot and to oscillate about
the bank angles, which I think was a bit, in roll due to my fault, in yaw due to the lightly damped Dutch roll.

RESPONSE TO DISTURBANCE INPUTS

Response to disturbance inputs was quite dramatic in sideslip, didn't seem to be 1n roll. The airplane
really did get kicked around directionally. So I think this would be a real poor arrplane in turbulence, at least in the
directiona! sense anyway. Let's put it in the best efforts category with a moderate deterioration in task perfor-
mance because that thing really was flipping around up there directionally.

LONGITUDINAL CHARACTERISTICS
I thought the longitudinal handling qualities were good, not a factor in the evaluation.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

In the air-to-air role, I'm willing to say that it's not acceptable, I think the bank angle oscillations and the
quite large sideslip disturbance which is quite oscillatory would really negate my ability to perform the fighter
mission Air-to-ground, I think if you run into turbulence with this thing, you would likely never get any weapon
launched in the direction you wish to go because the airplane is really whipping back and forth directionally in
turbulence.

GOOD FEATURES

I have to admit the airplane has real good roll performance and if all you want to do is roll the airplane, you
can do it without generating a lot of sideslip provided you're in smooth air.

OBJECTIONABLE FEATURES

The two strongest objections - one, the bank angle controllability is extremely poor when tracking precisely.
Certainly you end up with a lateral pilot-induced oscilla.ion, which is damped, I'll admit, but not very good and the
light damping of the Dutch roll and the high frequency which results in a quite rapid and large sidesilp oscillation in the
presence of the random disturbance, and I'm relating that to turbulence. And those two factors, ! think are sufficient
tno make the airplane unacceptable.
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SPECIAL PILOTING TECHNIQUES o

There's really not'an awful lot you can do. You can't coordinate tke thing, ‘I couldn't because it wds too.
rapid. So pretty much flew with my feet on floor for that one. ) : - oo

PKIAARY REASON FOR THE PILOT RATING

I'm not willing to buy that for the fighter mission, I think that adequate performance’is notattainable. 1
don't fel that controllability is (n guestion.
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CONFIGURATION 7 Nj, [i5 =~ =-0.20

PILOT RATING 7
INITIAL IMPRESSION"AND GENERAL COMMENTS

TURBULENCE RATING E

My initial impression was that I wasn't going to like it and my convictions were confirmed as we continued
to fly the configuration.

ABILITY TO TRIM

Ability to trim in general is pretty good and in all three axes, no special problems involved with trimming.

SELECTION OF AILERON AMD RUDDER CONTROL SENSITIVITIES

Z";ls = 440 deg/sec? - .in, N;-ef! = 75:0.deg/sec? - in,

[ purposely selected a lower aileron gearing because.there seems to be a lot of adverse yaw, and a rela-
tively lightly damped, hngh frequency Dutch roll, Everynme I put in an aileron input, the nose almest wanted to
move as much as the wings did and it was.quite discoacerting. Then I'd set up this high frequency oscillation, it was
a real, squeamish airplane that seemed to want to slosh back and forth at quite a high rate. It was quite uncomfort-
able, A lot of rudder was required to coordinate the sideslip. So 1 came up on the rudder sensitivity to make the
forces lighter. So, there was really a compromise on the ailerons in order to cut down .the large amount of sideslip
and a higher rudder sensitivity to try to coordinate the sideslip. The forces on the ailerons, although not heavy were
not in the category of being light. So if there's such a category as medium forces, that's where I was, The rudder
forces, even with the higher gear ratio selaction that I made tended to be heavy and the displacements on the rudder
were beginning to get noticeable. The control harmony, although not poor was not as good as I would like to have had,

AIRPLANE RESPONSE TO PILOT INPUTS

An aileron input without the rudder resulted in a large amount of adverse sideslip and a quite high frequency
lightly damped oscillation which showed up in both roll and sideslip. Coordinating the aileron inputs, helped a bit
because the smaller the input the less triggering of that oscillation, This particular configuration exhibited almost
a continual Dutch roll oscillation for any rapid and continuous maneuvering. They weren't divergent but they were
just there and persistent and high frequency. Manruvermg coordination requirements, lots of rudder in the direction
of the aileron inputs was required and I guess 1" getting tired, but it really worked me, that was one of my dislikes.

BANK ANGLE CONTROLLABILITY

Ability to achieve a bank angle was poor because everytime I'd roll up there, this oscillation will get trig-
gered off and it was showing up in both roll and sideslip and consaquently my bank angle control wasn't very good.
HEADING CONTROLLABILITY

Heading control was fair to good because the oscillations that I was seeing were high frequency and relatively
small amplitude so that the nose didn't swing way away from the given heading, it would in general stay pointed where
I had directed the nose, but I don't think that you would have very much success hitting anything with, let's say an
air-to-air cannon with this configuration because of these persistent oscillations.
BANK ANGLE COMMAND TRACKING TASK

1 was not able to perform the task as aggressively as I would like, kept dumping the system, [ think pri.
marily on rudder inputs. In general ] had to slow down my performance on the bank angle tracking task and en-
countered again oscillatory problems in both bank and sideslip.
RESPONSE TO DISTURBANCE INPUTS

Response to disturbance inputs was quite dramatic in both sideslip and roll and quite instrumental 1n
triggering this lightly damped high frequency oscillation, so that in the presence of random disturbances, 1 think
you're getting down to best efforts required to certainly moderate deterioration,

LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualities are okay, did not degrade or interfc re with the lateral-directional evaluation,
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I don't think these characteristics are suitable. The large sideslip disturbance and the continual lightly
damped oscillation coupled with the turbulence response of this configuration, I think makes it an unacceptable air-

plane. And those comments hold in general for the air-to-ground mission also. I think air-to-ground in turbulence,
it wouid be a matter of luck if you hit anything with this configuration.

GOOD FEATURES

No really outstanding or particularly good features about it.
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OBIECTIONABLE FEATURES ) ’ T ]
 Thie:lightly damped-Detch.roll gscillation'which shows up in rol! and sideslip, ‘the large amiount of 2dverse
sideslip due to an aileron input, and the large riidder inputs-and heavy forces required to coordinateit, even with:the ,
light sensitivity, and this continual nuse wing-7ock oscillation ary:time you put in 2 small input.were:really discon=.
certing. - - . B N ot

SPECIAL PILOTING TECHNIQUES : .

You do need to use a lot of ridder inthe direction of the aileron input, -and 1 mean a‘lot..

PRIMARY REASON.FOR THE PILOT RATING

I am ot fast-enough with the rudder to dampén out these oscillations that I see and my bank angle con>
trollability is poor and my disturbance inputs.are large. I think that adds up to rhajor deficiencies., Controllability
really wasn't in question, the airplane was stiff encugh directionally that the oscillations never got:out of hand so 1
‘don't think thdt thatls a.problein. In turbulence, ‘best effofts.required, -moderate deterioration. -

CONFIGURATION 7 Ng /L,',‘s = -0.10 PILOT RATING 3 TURBULENCE RATING = €
INITIAL IMPRESSION AND GENERAL COMMENTS
My ‘initial impression was that this was a reasonable difplane to fly. -

ABILITY TO TRIM

I had a little bit of difficulty with the lateral trim on this configuration. I selected the aileron gearing quite
high, therefore, making the trim quite sensitive so that usually I was rolling slightly one way or to the other, 1
had a little difficulty getting the.airplane trimmed as well longitudinally as I would like but not a significant factor..

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
’ = 2 r = 2
Lé-” 600 deg/sect - in. Nsep 72,0 deg/sec® - in.

1 was able to select, at least the aileron gearing without too much regard to the roll characteristics or the
dyna:nics of the airplane. I selected the rudder gearing a little lighter perhaps, than I'normally would have liked
because there appeared to me to be a noticeable amount of adverse yaw and it was <0 my advantage to have slightly
lighter rudder forces in order to be able to take care of this adverse yaw. So thu forces that I ended.up with were

quite light. The displacements were Small, which I'liked, and the harmony of the controls in all three axes was
quite good.

AIRPLANE RESPONSE TO PILOT INPUTS

There initially seems to be a fair amount of adverse yaw during an aileron only input. Whatever yaw due
to roll there is, is really not significant to me, When I put in an aileron-only input, sideslip does build up in the
adverse direction, however, because it is in the adverse direction, it's relatively easy to coordinate and the rudder
inputs required are quite normal., As for oscillatory characteristics, there does seem.to be a Dutch roll excited,
but it seems to be quite high ia frequency and damps out in a short period of time, As far as turn coordination is
concerned, you do need to coordinate, it appears to be quite natural so that I don't really have any diffisulty
coordinating the airplane and I don't find that I have to hold any rudder in the steady state.

BANK ANGLE CONTROLLABILITY

It was relatively easy to achieve a given bank angle and I could roll smartly from one bank angle to the other
and I noticed a little bit more this slight feeling of nonlinearity in roll, where the airplane just wanted to pick up

just a little bit in roll, but I was able to adapt to that and [ could stop the airplane from rolling quite easily at the
bank angle that I wanted.

HEADING CONTROLLA BILITY

I could achieve a heading with this airplane quite easily and I did find that the airplane would oscillate
noticeably, maybe a couple of times, before it would settle down right where I wanted to, but this happens in such
a short period of time that it really wasn't much of a problem,

BANK ANGLE COMMAND TRACKING TASK

My performance, [ thought was good and I didn't really have any problems doing it with a high degree of
aggressiveness, [ could stop the needle right in the center pretty much where I Wanted it and very little oscillatory
characteristics when attempting the tracking task.

RESPONSE TO DISTURBANCE INPUTS

Response to the disturbance inputs on this configuration were quite noticeable in sideslip. There didn"t
seem to be very much roll due to the disturbance input, but the sideslip excursions were quite noticeable and the
airplane moved almost 2 half a nose width to some of the disturbance inputs and it was a little bit more distracting
than I would like for it to have been.
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LONGITUDINAL CHARACTERISTICS

No comments,

SUITABILITY OF THE AIRPLANE CHARACTERISTICS'FOR THE FIGHTER MISSION :
Liliink the chdracteristics:that I've.seen in this configuration are quite suitable-fot the fighter miission and

I think they are Suitable without improvemient. T o . A .

P _ ' . ‘

GOOD FEATURES.

1 liked the fact that I"had good roll, control, that 1 could snap i?x; airplane around and {ly it aggressively, the
fact that the 3id€slip excursions that I did sée were smiall and that they damped out in a véry short:period of time.
The lack of roll due to disturbance inputs I would add as a good feature.

OBJECTIONABLE FEATURES

The adverse yaw, and I find that I }:a‘vyto“coor&ihaté all the maneivers to kéep'the sideslip:down:. 1 would
also add to that, however, if I didn't coordinite; sideslip-never got out of hand and it-wasn't something-that.was-
going to cause much of a-problem, ‘but certainly ry gunnery accuracy would be reduced if I didn't coordinate.

SPECIAL PILOTING TECHNIQUES

None really reqiired, even though you do have to cocrdinate the airplane, it's‘in the-proper direction and
relatively easy to accomplish.

PRIMARY REASON FCR THE PILOT RATING

1 think these ‘requirements are satisfacto¥y without-improvement. I'think the discrepancies that [ have
talke A about are certainly mildly unpleasant deficienciés and that-some pilot compénsation is required, but it's only
minimal. On the turbulence response, ¢ertainly more-effort was required and'particularly:in the directional: The
sideslip isturbances that I saw certainly put'me in'the "more effort required" however; it-was only a minor
deterioraticn in performance.

CONFIGURATION 7 /V;“/L;-‘s =-0.10 PILOT RATING 5 TURBULENCE RATING D ‘'
INITIAL IMPRESSION AND GENERAL COMMENTS

My initial impression was that | wasn't going tc particularly like it as it seemed to have quite a bit of side-
slip generated with an aileron input,one of those kind of configurations where the nose of the airplane seems 1o be
connected to the stick, moves back and forth with the stick., The sideslip was in the adverse direction, it wasn't
all that difficult to coordinate so I could keep the sideslip relatively small, Couldn't do.an outstanding job.with it or
even a good job, but I could keep it down, I could maneuver the airplane without feeling that the sideslip was getting
out of control and as I played with it mere my technique got better.

ABILITY TO TRIM

The lateral seemed to be not as good as the directional, I had a tendency to roll a little bit one way cr the
othir, It did not detract or interfere with my evaluation, My longitudinal trim was good,

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
’ :
L;" = 553 deg/aec® - in. N"s‘p = 45,0 deg/sec? - in,

1 had to increase sensitivity quite a lot on the rudder and the aileron over what we stavted with, more on the
rudder than on the aileron, On the rudder I increased it quite a bit in order to counter this rather large amount of
adverse yaw that I was generating, The forces on the aileron were light, the forces on the rudder were heavy,
Displacements were reasonable on both, Control harmony was good.

AIRPLANE RESPONSE TO PILOT INPUTS

With alleron only inputs, roll seemed to be reasonably smoothjhowever, quite a bit of adverse yaw was
generated and required rudder ccordination to keep it from getting out of hand. The sideslip didn't seem to affect
the roil all that much which surprises me a little bit and the roll was relatively smooth, When I coordinated I was
able to do a much bstter job with the roll and to keep.the sideslip under control, Oscillatory characteristics, the
airplane sesmed to be quite high frequency Dutch roll, not very heavily dampad, but not lightly either, Oscillations
show up mostly In the turbulence response where the airplane is quite oscillatory, particularly directionally, As
{ar as mansuvering coordination requirements are concerned, rudder is required in the direction of the turn and 1f
you don't coordinate you end up getting quite large sldeslip angles generated,

BANK ANGLE CONTROLLABILITY
Abiiity to achieve bank angle 1 thought was falr to good, A little bit of a problem there because the sideslip

that s genorated does fesd Into the roll but not an awful lot, When I didn't coordinate the airplane, I could feel it
affect my rol! contyol and it's at such a high frequency that I'm not able to keep up with it very well,
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HEADING CONTROLLABILITY

“Heading control was a bit of a problem because of the size of the sideslip angle that was, generated {rom an
aileron only input if I didn't coordinate and I wasn't very good at coordinating the amall inputs, the nose‘would move
back and forth as I would move the stick so that the heading control really wasn't all'that great, ’

BANK ANGLE COMMAND TRACKING TASK.

Performance again was fair to good, I was able to do it pretty Well, had a slight teridency t6 oscillate, 1
think primarily because of the excitation of the sidedlip.

RESPONSE TO DISTURBANCE INPUTS

Really quite noticeable directionally and a quite hign {requency directional oscillation showed up. It did
affect the roll a little bit and there is_a greater tendency to overcontrol.in bank angle in'the presonce of turbulence,
{ think perhaps mora effort is recuired,. at least a moderate deterioration in my performance was noted.
LONGITUDINAL CF ' RACTERISTICS

Longitudinal handling qualitics 1 thought were good, they didn't detract or degrade the lateral-directional.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I'm willing to say that they are acceptable, they're not satisfactory primarly vecause of the large sideslip
angles that could be generated when you didn't coordinate and the quite high frequancy . but quite significant oscillation
in the presence of turbulence and the fact that sldoslip is generated everytime 1 put in an atleron input aie sufficiont
to preclude my really doing a good job in the alr-to-alr role. In the air-to-ground, 1 think the turbulence responre
directionally is quite degrading on that and it's not something I could really ao very much about.

GOOD FEATURES

1 think the roll performance was good, you did have to coordinate the aileron wnput with a lot of rudder,
OBJECTIONABLE FEATURES

1 think the large sideslip itsclf (s objectionable, I think it's probably good that {t's in the adverse direction
30 that you could coordinate and do a reasonable job with it. 1 think the directional response to the disturbance
inputs falls in the objectionable category.

SPECIAL PILOTING TECHNIQUES

Lots and lots of rudder is requited in the direction of the turn, and if you don't coordinate there is a good
chance that you will get a quite largo sideslip angle developed.

T'RIMARY REASON FOR THE PILOT RATING

I think tho aivplanc {s acceptadle, 1 think that the deficienciea that | sce are down in the moderately
objoctionable category aund that considerable pilot compensation is requirad.

P L L L L L R R L R Y A L R L N A N N N N R Y A R R

CONFIGURATION 7 Ns'"/l..'s‘s = 0,0 PILOT RATING 1.5 TURBULENGE RATING R
INITIAL IMPRESSION AND GENERAL COMMENTS

Initial improssion was that I was going to like it quite a bit and that remained,
ABILITY TO TRIM

Ability to trim In all three axes 1 thought was good, no proolom.
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

Lj,, = 500 deg/soc® - In, N5 o ® 2945 deg/aoe? « in,

On the aileron sensitivitios, no real problem there, I think 1 could have selected most vy gearwg, My
selection gave me nice light aileron forces. It was a very maneuveralle configuration. Sideship eacitation was quite
minimal. So that there was no compromise in the aileron. On the rudder, there was very little awdesltp generated,

and 1t really dida't need coordivating, but a little normal coordination secmed to help.  The forces in all three axes,
1 thought ware good. They were lght,
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AIRPLANE RESPONSE TO.PILOT.INPUTS,  ~ |

Duplacements werersmall; Control. harmony- was'lmewxacwood" -Using aileron; mput»wxdwubruddcr, in
;eneral it seemed.to be-smooth, if anything a very: blight.amouat: ofxacul’erauon coild Ye felt,-but:in, general‘n was,
very,.very smooth. Very,h:‘l.. +sideslip generated,.:didn't spend-all my. ume: loohng atsit, but it scemed to.be.a. .
very slight amount =f proverse followed by.a slight amount of adverae. Coordination wasn'tareally‘reqmrcd.r ‘The:.
aizplane seemied 10 b» vary stiff directinnally so that any oscillationy-yéu did see occurred in a very short perxod of
time and damipened out very nicely. Maneuvering. coordipation requirements, mc.ie really required:

BANK ANGLE; CONTROLLABILITY - - .

. s S . -

Bank angle controllability.I thought was“very good. Dldn'l sec.m to; be a- tem!ancy,to overcmx':ol or—oscxllate
about-the bank angle so I thought I could do a good job. -

HEADING CONTROLLAB!LITY
Heading control was likewise, ‘I thought excelient, - -

BANK ANGLE COMMAND TRACKING TASK

I thought my performance was good. I could attack the tracking task with exuberance.

RESPONSE TO DISTURBANCE INPUTS

’ - ' B !
The response to disturbance inputs secmed to be mostly in the directional sense, seemed to dampen itself

out quite rapidly so it didn't seem to be much of a problem. Did increase.theieffortsrequired-a:littlebit;.but not a.
significant deterioration,

LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualities were good and did not detract from the lateral-directional. In general, the -
combination there was very gocd.

SUITABILITY OF THE-AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

So I think these chiracteristics are quite suitable for the air-to-air mission. I like the fact that vesy little
sideslip is generated and what little is generated ic taken out quite rapidly by the airplane dynamics. I.think the:roll
performance was outstanding and the bank angle controllability waz likewise good. Air-to~ground role, very similar
comments, Disturbed. me a little bit about the quite noticeable directional response to turbulence. May:cause a
little problem in the air-to-ground but I don't think that's, again, significant.

GOOD FEATURES )

I certainly like the roll capability of the au-plane. I like the fact that very liitle sideslip was generated and
the fact that what little was generated seemed to Sampen itself out quite rapidly and was not a significant factor::

OBJECTIONABLE FEATURES
No real objectionable features,
SPECIAL PILOTING TECHNIQUES

The airplane could be flown without rudder coordination, however, I found a little bit of adverse coordma-
tion scemed to help,

PRIMALY REASON FOR THE PILOT RATING

1 think the airplane is quite acceptable, quite savisfactory. 1 think it's approaching the highly desirable
category. The directional response to the turbi:¢ice required minimal effort but significant deterioration.

CONFIGURATION 7 N";‘s /L's)'s =+ 0,07 PILOT RATING 1.5 TURBULENCE RATING C
INITIAL IMPRESSION AND GENERAL COMMENTS

Initial impression was that it was going to be a guite good airplane and that the lateral-directional handling
qualities would be good.

ABILITY TO TRIM

Ability to trim was better than most {n both lateral and directional modes. Ldngitudinal trim was likewise
good.
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SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
L5, = 455 deg/scc®-in. N3, =26.5deglsect-in.

There was no compromise on the ailerons, just matter of getting.sensitive.control, so thatlcould get-good:
roll with very-light forces. The rudder,:it was really one.of those.things where you didn't.really need-the rudder.
So I accepted with what I had started out with. Aileron displacements quite small, rudder, as i saxd, not used,-
The-control harmony was good.

AIRPLANE RESPONSE 'I'O PILOT INPUTS

Airplane respons= to ailercn input without the rudder, was « ite smooth, there seemed to be a little bit of
proverse yaw generated, but not enough to make much of a differenc . I really didn't coordinate that. As far as
oscillatory characterigtics, the-Dutch roll seemed to be very stiff, « d very well damped, There is no problem.
Maneuvering coordination was really not required.

BANK ANGLE COMTROLLABILITY

Ability to achieve a desired bank angle was quite good. A little bit ¢f tendency to overshoot+but I think shat
was more related to the aggressiveness at which I went at it, because | tended 10°fly this configuration quit» aggres-
sively, than a function of the airplane itself.

HEADING CONTROLLABILITY

Heading control was quite good, the airplane seemed to be quite stiff directionally. So the.heading you could
stop pretty much where you wanted it. It ilso seemed te ‘be well damped.

BANK ANGLE COMMAND TRACKING TASK

1 thougnt the performance was good, No real problems involved. The only problems would be my own
aggression.

RESPONSE TO DISTURBANCE INPUTS

Response to disturbance inputs showed up mostly in sideslip and you could feel the airplane move quite a
bit, with quite a bit of side acceleration, I think it was in the more effort required out minor deterioration in per-
formance if even that much.

»
-

LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualities no problem. Did not detract from lateral-directional evaluation.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

In the air-to-air role I think that it is quite good. I like the snappy roll response, I like the maneuverability,
I like the fact that very little sideslip is generated and the fact that what sideslip is generated seems to have a high
enough frequency so that it is taken out quite rapidly so even though you could see the sideslip needle move back and
forth there isn't much I could do about it. I think the air-to-ground role, the only problem that I could foresce
would be the sideslip response to turbulence. In general, I think it is a pretty good airplane for both roles.
GOOD FEATURES

I like the fact that my bank angle control was good, precise, I like the fact that very little sidexlip was
generated. I didn't have to coordinate so I didn't really have to worry about the sideslip very much.

OBJECTIONABLE FEATURES
The major response was in sideslip, it was quite crisp to turbulence or random disturbance for this configuration,
SPECIAL PILOTING TECHNIQUES
No real special piloting techniques involved,
PRIMARY REASON FOR THE PILOT RATING
I think the deficiencies that 1 see here are negligible, I think that it 1s a real good airplane, pilot compen-

sation not a factor. 1 would like to see a little less sideslip generated I think in the proverse direction and I would
like to see a hittle less turbulence response in the sideslip.

...................................................................................... tenemrcr et s e~

CONFIGURATION 7 Nf;‘s /[,";“ =+0.15 PILOT RATING 4 TURBULENCE RATING B
INITIAL IMPRESSION AND GENERAL COMMENTS

First impression was that it wasn't going to be too bad. The combination of the roll sideshp coupling and
the bigh frequency of the Dutch roll were interesting. Some things were good, som2 things were bad,
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ABILITY TO TRIM ‘ e - -

Ability to trim in all thice,aaiesyas;good‘.. o

SELECTION OF AILERON AND RUDDER: CONTROL SENSITIVITIES

’ L; £ 315 degluc"-m. A N‘np = ZZ 5 oeglsec -in. »

sensitive and had to back off..  There $zemed to:be:a:noticeable ‘coinection between light: sen,mvuy and bank ‘angle:
controllability. With high sensitivity th=re was _greater terdency,to overcontrol and oscillzte in bank angle. On’ the;
rudder, there. seemcd to be a small amaunt of proverse yaw initially, followed by .a kind of large amount of adverse
yaw so'it-was one of thase-things where she sxdeslxp goes back and fot.h and I am aot that good with m) fretto
coordina.te something‘likc that. Conaequcn.ly. e rudder- dxdn’t do'much~work because there wasn't rach thzt 1
-could do to help. the probleins by using the.fudder. In general, the aileton forces that I came up with wexe saus—
factory, they were light., Displacements were small, same on the, rudder. and:control harmony in gererul wis:good.

AIRPI.ANE RESPONSE TO PILCT INPUTS | . '

(Axleron was'a‘bit of 4 -comproise; I started going up in sensulvuy\:o the pomt wbcre 1 got the:aileron too:

Re:ponse to aileron input without-rudder, therfe was a tendency for theé sideslip to start out on the provcrae
direction and come back in the aaverse direction and it didn't seemto have aktremendous effect on my roll,; response
but thers was a noticeable tendency for the airplane to speed up a little bit in Toll. I Téally couldn't coordinite very :
well’ becausc of this changiag requirement on the radder, first, one. du-ectlon than the other and the fact that.itiseemed
‘to be a high frequency configuration, Seemed to'be very little oscillafion’in this, but the:little osZillation Jou did feel

was very high frequency and you could feel the side acceleration quite a bit. As far as maneuvermg coordination
requirements, coordi:ativn was required and difficult to do.

BANK ANGLE CON TROLLABILITY

Ability to achleve a bank angle, depended quitc a bit on how aggreuively you wished to,go after things: 1
could roll around, and stop reasonably close to the zttitude that [ wanted,

HEADING CONTROLLABILITY

Heading control really wasn't very difficult although sideslip was excited for an aileron input, both starting

and stopping rolling mancuvers. The Dutch roll was high frequency and well damped so that the airplane stopped
prett; much where you would want it.

BANK ANGLE COMMAND TRACKING TASK

Performance was fair to good with a very slight tendency to overzontrol and a very slight tendency to
cscillate about the bank angle.

RESPONSE TO DISTURBANCE INPUTS

Response to disturbance inputs was noticeable, mostly dircctionally.
directionally but comu right back.
of a problem.,

The airplane really seemed to move
The airplanc damped {tscit out quickly enough directionzlly that it wasn't much

LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualities did not interfere degrading the lateral directional.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I am willing to say that it is not satisfactory, primarily because of the cross coordination requirements
and the fact that the nosc has this high frequency oscillation everytime you start and stop bank angles. Not an
awful lot I can do to compensate for it except to cut down my gains. Air-to-ground - I think yvou would have very
similar problems there, but because of thz stiffneas it might be a better air-to-ground vehicle than air-‘o-air.

GOOD FEATURES

You can mancuver the airplane rapicly, bat not as precisely as you would like,
OBJECTIONABLE FEATURES

They lie mostly in the coordination requirements, coordination with rudder one way and then the other,
which happens so fast it is vexy difficult to do. My ability to improve upon the accuracy of the vehicle is very poor
in the directional sense. The impreciseness of the bank angie control is a minor objection.

SPECIAL PILOTING TECHNIQUES

1 gueas you could work at learning to coordinate the thing, I cou!dn't do it very well.
PRIMARY REASON FOR THE PILOT RATING

The airplane {s not satisfactory as it is. It certzinly has some minor but annoying deficiencies. In tur-

bulence the biggest problems were directional problems, but really not a significant deterioration of my perfor- .
mance.
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CONFIGURATION. | 13

o ? 4 ‘A"
INLTIAL IMPRESSIONAND GENE;

AL COMMENTS: R
. My;ghiiﬁg;fixhgiegjigq_m&tfitiw’iu‘ goixg to be,an:impossible configuration and:that is what:it:tifded out.
to be, . MRS T A B AR e S R S
ABILITY TO TRIM e o cea ) e

N ~

B -

eetadilo be all'right lateraily, fof sorgood:. :Ih smasth-air you ¢oild'do it-but in‘any

Directional t émédito] ! smooth
little bit of turbulence you got as,xjol}f?)l'éil_l‘qt@oq:gémg. iResponse-to trim,wos good;. no problem,

SELECTION OF AILERON AND RUDDER ‘CONTROL SENSITIVITIES : : ] \ :

L. =370 deglsectuin. N5}, 5-42-deglsect-in;., - «

I-siarted out theaileron with a rélatively low sensitivity:-and stdyed:there becauie the rapid roll responses,
tended to couple mie With the airplane and ['just'idoked like I:was making.things:worse. So keeping the:lower
sensitivities helped raduce some.of these.oscillations that-Fesulted from turbulence.. :So.compromise was just a
matter of keeping them low because there is;really no way you could'do the fighter task with’ this-configuration,
Rudder, the-e seemed to be'advérse jaw.and'] kept going'up on-the sensitivity in order to:control that-a little better, >
So I ended up with heavier forces on-both the'aileron and the .Fudder than I.would Bave liked. ‘Control harmony was :
good, displicements'were okay,. . P -

AIRPLANE RESPONSE TO PILOT-INPUTS’

Alléron only produced a ?eiy Fapid roll responsé with a lot of Dutch roll'superimposed at vary high .
frequency and a’little.bit of sideslip'gencrated in the adverse direction, It was-in the-ndticeable category so that .
you would want to 'try to coordinate’it to keep the sideslip lower than what;it would go to:by, itself, Oscillatory’
characteristics, that's the name of this configuration. There was 2 continuous high frequency lightly damped
oscillation, Maneuvering coordination requirements require use of the ruddér in the riormal direction and I think
quite a bit to keep the sideslip down where you would like. ‘Not that you are getting very large sideslip angles but:
the fact that it.is there, .it's créating a problem.. P

M

BANK ANGLE CONTROLLABILITY » ) : g

Bank angle controllability is'practically nil, because of the continuous roll oscillation. It was very

vncomfortable, with very high accleration experienced at the.pilet station and almost divergent oscillations in bank
angle.

HEALING CONTROLLABILITY ‘ : - ;

The heading control, .the oscillations that you see are pretty syiametrical, the airplane seems to bo stiff

directionally so that heading control is no problem but to turn and £oll out on a point that you want is not so eacy.
Heading control is degraded but it's not the kind of | rol.sem that you see where you are generating lots of sidzslip
angle. Here you have very high frequency but not very much movement directionally, °

BANK ANGLE COMMAND TRACKING TASK

Bank angle tracking task was almost impossible, The major problem was the quite high frequency, roll
oscillation aggravated by the pilot to the point that sometimes it was near divergent.

RESPONSE TO DISTURBANCE INPUTS

Response to disturbance input - really out of this world, We were in quite a bit of real turbulence and the
response is very similar but [ think there is more roll response to random disturbance than there was to the real
turbulence. Anyway, the response to disturbance is really degrading, down to where the best efforts required and
to where some tasku could not be performed without quite a large deterioration in performance,

LONGITUDINAL CHARACTERISTICS

Longitudinal characteristics were good, They didn't degrade the lateral-directional evaluation.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I do not feel that they are acceptable, controllability is really in question with continuous bank angle
oscillations of the magnitude that I was seeing. Air-to-ground, I think it would be nearly impossible trying to
attack a ground target in even a small amount of turbulence, so it's not possible to perform the fighter mission with
these characteristics,
GOOD FEATURES

There were none,

OBJECTIONABLE FEATURES

The quite large roll oscillation, the high frequency, the large side accelerations experienced and the light
damping of the Dutch roll are objectionable, The fact that you can't even do 1aild bank angle turns with any degree
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of precision is objectionable and the tarbuléhce 3 response i is likewise ob;ectxonable. juta very uncomfortzble aifs
planz all the way around, and. very,difﬁcult to fly,. . L . . p

SPECIAL PILOTING TECHNIQUES o - Do

A little bit of coordination in the adverse direction is required. It's a help, but’ really not much is going
to help this configuration.

PRIMARY-REASON FOR THE PILOT RATING

vy N

Controllability really is.in question, intense concentration is requiréd for control, You can eise up on'the
control and. the;oscillations will die out eventually, and unless you really, persist.in what you are doing, -you won't
lose, control.
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CONFIGURATION. 12 N;”/L";As = .,06 PILOT RATING 1 TURBULENCE RATING G
INITIAL IMPRESSION AND GENERAL COMMENTS

‘Most outstanding thing about the configuration was the really large lateral acceleration. They were hig!;
frequency and in general it made for a difficult and uncomfortable ride, ; . \

ABILITY 10 TRIM !
Ability to trim on that one was pretty good, both laterally and.directionally. The longitudinal was also good,

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
/..3" = 380 deg/sec?-in., N;-‘P = 31,6 deg/sec?-in,

I cut down the senuitivity on the ailerons to try to raduce the large’lateral accelerations, following an
alleron input, .but not to the point that it was really heavy to ﬂy. still had relatively light ailerons, There was a bit
of a'compromise there, There was a little, what appeared to me to be adverse yaw due to an -aileron input and this
required coordination in the proper direction, so I lightened up the rudder so that I'could get the coordination. Dis-
placements were small, in both the rudder and the ailerons and control harmony in general was pretty good,

AIRPLANE RESPONSE TO PILOT INPUTS

Alrplane response to an aileron input, the most noticeable thing was the high side acceleration that accom-
panied any aileron input. There was a Dutch roll excitation which seemed to be high frequency and lightly. damped
and seemed to carry over into the roll rate quite noticeably, 1 ‘coordinated but I was not good enough with my feet
to perfectly coordinate. So consequently I did excite the Dutch roll on almost every.aileron input, Oscillatory
characteristics were a predominant feature, Coordination requirements - you did need to coordinate the airplane
and you needed to coordinate it in the proper direction,

BANK ANGLE CONTROLLABILITY
My ability to achieve the desired bank angle was very poor. As I mentioned, any time I put in an ailéron
input 1 did excite the Dutch roll. The Dutch roll with its high frequency, lightly damped character and ita relatively

high roll to sideslip ratio did stir up the bank angle sc that yuiu never could really roll to and stop precisely on the
bank angle.

HEADING CONTROLLABILITY

Heading control wasn't any better than the bank angle controls The oscillations tended to occur about the
the wings level or, whatever attitude you were at, so that you could keep the heading pretty well,

BANK ANGLE COMMAND TRACKING TASK

Bank angle tracking task, performance was poor and the roll rate was very rachety so that it looks like I am
doing the thing in steps. Rolling from one bank angle to the other was difficult, not a very smooth maneuver, and
then stopping at the bank angle was poor.

RESPONSE TO DISTURBANCE INPUTS

Fantastic in their magnitude and their sharpness and the lateral acceleration associated with them. Itis
very poor,

LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualities were probably one of the best things about the configuration. It did not
interfere or detract from the lat~ral directional.
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SUITABILITY QF THE AIRPLANE CHARACTERISTICS FOR. THE FIGHTER MISSION. .. . ..

Thése characteristics.for the fighter mission are completely unacceptabie either:fot the-airsto-air-orthe -

..... b

air-to-ground-and the primary-reasons-being the large lateral accelerations, -the impreciseness. of the:bank-angle
RGBS

contro and the extremely, large disturbince response both latérally and difectionally.:” **
GOOD FEATURES o S A
There weren't any good features to speak ofs
OBJECTIONABLE FEATURES . ,
) ‘First of allfny major objeciion, -1'¢an't fake it strong eidugh, ‘the extrenié litefal acceletations:involved’
‘with'any kind of aninput is quite objectionabls, The imprecisenéss with the bank angle control is a.strong objection:
and the very rachety type roll controlis objectionable. Then'the light damping associated with the D_&tc}i‘i'oll, all
combined to make a very objecticnable configuration. ' ’

SPECIAL PILOTING TECHNIQUES.

Special piloting techniques - all you can do is fly the airplane 18ss aggressively-and.tiy-to-avoid these large.
lateral accelerations and stay out of turbulence. ’ B ’

PRIMARY REASON FOR THE PILOT RATING ’ h . R : 4

Tape ended here - further comments lost,

CONFIGURATION 12 /v;-“ /L.;, . 500 PILOT RATING 6,5 TURBULENCE XATING G
INITIAL IMPRESSiON AND GENERAL COMMENTS, ‘

"My Isiitial impression of the configuration was'that'l waa"n\',twb"arigcuh,riy going to like it. Theén when I-flew it
in sniooth alrl liked it pretty well, But in any turbulence or éven slightly natural turbulence it'sa prétty wild'air<
plane. i R : vt y '

ABILITY TO TRIM

It was pretty good.

\

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES : .
’ - « -3 ’ = N ._
L;“ = 340 deg/sect -in, Nsop 25..5 deg/aect-in,

On the alleron I was able to select nice light allexons. Perhaps I had them too light becaise my precision
of control was very poor. I cut down on the sensitivity, precision didn't get uny better bu: the roll control got very
heavy so I went back to the light and so I had to put up with Imprecision. Really didn't need much rudder control
on that one. Sideslip was very close to center even though it was oscillatory when it was disturbed. Forces in
general were light both laterally and directionally, Displacements were small, the control harmony was good,

AIRPLANE RESPONSE TO PILOT INPUTS

With aileron only, the roll rate in smooth alr was reasonably amooth and sideslip disturbances were small,
I didn't have to coordinate so there wasn't any difference with the rudder. The alrplane is quite oscillatory.
Seems to be quite high frequency and quite lightly damped, Maneuvering coordination requirements were minimum,
BANK ANGLE CONTROLLABILITY

Ability to achieve a desired bank angle was relatively poor because [ had a tendency to both overcontrol and
to set up a small oscillation about the desired bank angle, I wasn't too bad in smooth air; in any turbulence or just
a little disturbance in the air my precision in bank angle control deteriorated rapidly.
HEADING CONTROLLABILITY

Heading control is no problem, The oscillations are pretty much symmetrical so that they didn't create any
heading problems,

BANK ANGLE COMMAND TRACKING TASK

During the bank angle tracking task I had a tendency to overcontrol in bank angle and to oscillate about the
bank angle, To a lesser degree in smooth air, but really dramatic in rough air.

RESPONSE TO DISTURBANCE INPUTS

Response to disturbance inputs was fantastic. Random disturbance inputs are quite strong in rolling and
sideslip. Accelerations experlenced by the pilot particularly in the head rogion were quite high,
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LONGITUDINAL CHARACTERISTICS : T T

"-Longitudinal handiing qualities were'okay. Tt did not détract from or-degradeilateral-directional evaluations, |

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER'MISSION

_ -In smooth air, if you'can guarantee {lying in.smooth air all the time, with these characteristics they.are
acceéptable, sI‘think the: inprecision that you.see'in bank'is on the accéptable.fange in smooth'air. ;However, in.
turbulence’l-don't feél that the-characteristicé-are satisfactory-or acceptable:even; -In‘the dir-to-dir-role'you
wouldn't bé able to track; in turbulence airitoiground; it-would-be'éven.worse since.chances of encountering tur-
bulence are greater. ’

GOOD FEATURES

.

The fact that .n smooth air the sideslip disturbances were sma'll,’ti;e airplane was stiff directionally so that
you can maneuver without having t¢:¢oordinate, " The-roll performance was‘good. : ’ ‘

OBJECTIONABLE FEATURES

o’ N

.The major objectiono are the ‘random'disturbance phenomenon in.the ‘roll and-sideslip'and the severe side
accelerations experienced during these disturbance maneuvers. ‘One objection.is the slight tendency-to overcontrol,
a little tendency to oscillate:in bank angle, It really picks up when.you get into any kind-of disturbance,

SPECIAL PILOTING TECHNIQUES

X

. Rudders weren't veally required, You could maneuver the airplane quite aggressively with just the ailerons
alone,

PRIMARY REASON FOR THE PILOT RATING

Iithink in smooth air.you could do'a reasonable job but in turbulence adequate performance is really not
obtainable, I'm going to give you a borderline rating on that just for that reason.
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CONFIGURATION 12 Nj, /L}" =+9.10  PILOT RATING 9.5 TURBULENCE RATING G
INITIAL IMPRESSION AND GENERAL COMMENTS

In general, it was a pretty miserable configuration, which was not at all flyable, It was controllable, but
not flyable in the context of tha mission.

ABILITY TO 7RIM’

Directional was pretty good, laterally is good, but you have to wait for the oscillations in bank angle to
dle out.

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
,4,'5” = 276 deg/sect «in, ,v',” = 24,0 deg/sec?-in.

On the ailerons I locked at gear ratios lower than what we started out with in an attempt to cut down some
of this continuous lateral PIO but it just took more effort to get in the control inputs so that we went back to what
I think was the original gear selection and stuck with that. Forces that I ended up with are OK, displacements.OK,
both rudder and the allaron, The airplane bad r ite a high frequency Dutch roll oscillation, I didn't stand much of
a chance of keeping up with it with the rudder so [ really didn't use the rudder. I['m not sure that the rudder
sensitivity selection has any meaning, Control harmony was good - again not using rudder.

AIRPLANE RESPONSE TO PILOT INPUTS

Aileron only, there was a quite noticeable oscillation in bank angle any time you put in alleron. It looked
like the little bit of sideslip that was generated was in the proverse direction initially, The airplane is highly
oscillatory In bank angle., Maneuvering coordination is not required, the sideslips generated are amall, and fast,
it made things worse when I tried to coordinate.

BANK ANGLE CONTROLLABILITY

Ability to achleve a bank angle is impossible unless you are willing to walt and just accept what you get -
anytime you do anything, even with a slight bit of aggression, you aet up a PlO and as you crank up on your gain it
tends to go divergent, so bank angle controllabllity with any degree of precision is practically nil. Simply trying to
fly level, the alrplane was oscillating in bank angle.
HEADING CONTROLLABILITY

The airplane stays pointed in the direction you are going but oscillates about that heading if you try tc keep
the wings level,
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"BANK ANGLE-COMMAND TRACKING TASK .. ST :

i It was not possible:to do the bank angle tracking task with aiy degree of precéision éndfkgppigg;;@é,pgé@; in
the cénter'was abcut’the best T coulddo, L .

A e

.-

'RESPONSE ‘TO DISTURBANCE INPUTS . ' C ' ST
‘s : . o e . - g T L
. Random disturbance resporises Were really. out.of this world.. ‘Large bank:angles'are developed and.the airs .
plane just seems like it flies itself and when'I,get in and-tiy.to atop the:large.bank angle oscillations I'tend to make ;
thinga:worse, .50 response to random disturbance.is-rec!ly.bad and the best:efforts required. - e :
LONGITUDINAL CHARACTERISTICS oo .

Longitudinal handling qualities are okay,. didn't detract in the al.-eady poor.lateral; '
SUITABILITY OF THE AIRPL. .iE CHARACTERISTICS FOR THE FIGHTER ISSION

They are:definitely not suitable, I think you are approaching the point where_ the airplane:is’ questionable
whether it would really be controllable when you are doing the. task aggressively in bank aigle bécause some. of
these oscillatione that I saw in the tracking task were:approaching.divergent.. All I.had-to do'was' ease.up.on-my
gain and.it went away-- so it's.not to the;point where i{'s uncontrollable, . but'it's pretty-close;to'it, ~Air-to-ground
the turbulence I.think would really. ruin this configuration., The:bank-angle control.is not.sufficient to do anything;
with precision, ) .

N \
- -

GOOD FEATURES

No good features to speak of,
OBJECTIONABLE FEATURES : o

Continuous pilot induced roll oscillation and inability to.control bank angletevenmildly precisely is quite
objectionable - it's just not possible to do the-fighter mission with these characteristics. There are quite large

side accelerations felt at the pilot stations, large disturbance in bank angle to random disturbance inputs are fairly
objectionable, -

SPECIAL PILOTING TECHNIQUES )

You have to fly the airplane with quite low gain and you just end up bracketing various bank éng’les 80 that
you still don't have very good control of it, .

PRIMARY REASON FOR THE PILOT RATING

You can control the airplane - it's not uncontrollable but when you try to get into a tight tracking situation,
the airplane goes divergent in bank angle. Quite a bit of pilot compensation is required to retain control, ‘In
turbulence, it's really down in the best efforts required. :

CONFIGURATION 12 N3 [Ly ~ =+0.20  PILOT RATING 7.5 TURBULENCE RATING E
INITIAL IMPRESSION AND GENERAL COMMENTS

, My initial impression was that the configuration wasn't going to be very géod. Obviously a configuration that
I can’t maintain a precise bank angle with is not very good for the fighter misaion, : ' )

ABILITY TO TRIM

Laterally trim was poor because as I tried to get the airplane wings level, there.was a tendency to.PIO in
roll, When I took my hands off the control, it would dampen itself out and it was obvious that I was causing the
oscillatory tendency, It seemed to be a pretty stiff airplane so getting it trimmed directionally was no problem,
The longitudinal trim was okay, no problems. ’ ) ) ' o

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
Ly, = 341deg/sect-in. Nf?‘gp = 24 deg/sect-in,

1 selected relatively light ailerone initially and then had to cut them down because it looked like the lighter
the forces, the greater the tendency to lateral PIO, Pechaps I didn't cut them down eriough because the tendency to
PIO was still there, So that was a little bit of a compromiise although the forces that I ende i up with were quite light,
Displacements were small. There was a little bit of proverse yaw, but the magnitude was 50 small that I really’
couldn't coordinate it anyway and it oscillated so fast that I didn't have a chance to coordinate it. TI'just accepted the
rudder sensitivity that was given to me because I wasn't using the rudder. But the forces, displacements, and,
harmony of the rudders compared to the other two axes was good. ) '
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‘HEADING CONTROLLABILITY ‘ . : oo

N AN

AIRPLANE RESPONSETO FILOT INFUTS .

JAirplane x2aponse to an aileron input thhont the rudder. it looked hl\' a vexy “small amount of provesse
yaw gener.ted to an aildron input, ibit the dynamics exclted'the Dutch. roh wluch was’ qmte oucxllatory.so that thc roll
rate’itsel¥’'was quitd xutchety. I'really didn't have to coordinate’ it becauae “the- sideallp disturbancm weru qmte
small, ‘Maneuver. coorolnation requirements were minimal because ‘the coordinzauon attempts that 1. mde really
didn't help the situztion,

~

'BANK ANGLE con'xROLLABIu'rY L S ‘ . ST
s 8 -
A dee!rod l\ank < angle is just r.mpouxble to acouu‘e and’ bam Very tighcly without aettmg up a qmte notxceable .

lateral: PIO, ~ it didn’¢ S€em 5 really be dxvergent. ‘but it would gcuat “ledxt to neutvaliy’ ‘damped.”’

. When'l tricd to roll it on the hcading. the airplane wu, \d oscillstt ia nank argl e, 80 my ability tohold a.
heading really-@asn't vexry good and that’s not;hecause of the sxcmshp oismibmces. just thefact that trying tc hold’

‘a heading with tie airplane oscillating 5 or lO“ bank either side s hot very good.

{BANK ANGLE COMMAND TRACKIN(,: TASK

Bank a.ngle command tracking was nearly xmpoaslble. My performancé there was ‘extremely poor and the-

‘problem is primanly the lateral oscillation.,

‘RESPONSE TO DISTURBANCE INPUTS

The reaponu to disturban o J inputs was quite large, 2s a mattes of fact we dumped the lyotem. ‘I was getting
large roll disturbances with this configuration so that random disturbance » really dld complicate the problem. ’

LONGITUDINAL CHARA(. VERISTICS i
Longitudinal handling qualities wexre okay and didn't detract from thy lateral-directional,
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER 1/ °SSION
These characteristics are not at all suitablo for the air-to-air or air-~{o-ground mission. Inability to track
a glven bank angle, to coordinate the sideslip, and the tendencies toward lateral PIO just negate my ability to per-
form those taoks.

GOOD FEATURES

Tku only good feature was the lengitudinal, Another good feature [ think we could put into that category is
the fact that the sideslip disturbances werzn't very laryge and the fact that the laisral PIO's didn't tend to go
divergent,

OBJECTIONABLE FEATURES

The primary objectionable feature is the lateral PIO tendency, the very.ligh:'; damped Dutch roll charac-
teristics and the fact that these Dutch roll characteristics show up quite smartly in ree'. ¥ couldn't track a bank
angle without setting up a lateral PIO and the fact that the frequency of the Dutch roll was o high that I didn't stand
a chance of dampening it out with the rudders.

SPECIAL PILOTING TECHNIQUES

1 had to fly the airplane with very low gain, i. really didn't take much of a gain increase ¢~ set up a lateral
rIO,

FRIMARY REASON FOR THE PILOT RATING

I didn't feel the airplane was acceptable. Certainly I was unable to perform the mission nc maty r how hard
I worked at it, Inever felt I was going to lose control, butI never really had very good control, I was nov able to
stop the Jateral PIO if I really went aggressively at it, but I could yelax my inputs and the PIO would go awsv, In
turbulence, best effort is required to keep the airplane somewhere near a proper performance, but only u n.cderate
deterloration in an already poor situation,
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CONFIGURATION 13 _IDENTIFICATION. ’

/AND. FLIGHT TEST DATA TABULATION. . -
" - —T— 1
ngs PR. | TR Z, <& Posc A:Bimzx‘/ A AL ¥ 2;_[; Ty
Fas ’ i |2 [evers cevez |18, ] 1A | s | "%
010 | 7 F 021 | 280 0.18 50 37 o0s5: |35 | 470
-0.08  6 F| o2 |ads | ‘008 [ 42 26 037 420 | 20
004 | 4 € 025 | 381 oos | 23 16 088 | s "0
0. | 2 c 027. | .431. 00 16 11 0.06 a0 | 355
+005 | & 3 030 | 485 0.05 16 1.1 014 | 30 | 250
1012 | 8 F 033 | 585 007 20 14 017. |30 | 220

LATERAL-DIRECTIONAL MODAL PARAMETERS AND STABILITY DERIVATIVES

Wy

Ly

0.24

0.40

40

63

27.0
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18.6

2.03

0.0063

0.0586

-0.980

0.00353

/
Lp

1]

-102.9

10.1

-2.28

-0.285

<1.015
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~ "ay

There wére. qulte;hrge side acceleratlom noticed, parti‘ frly apout the pilot's ehead and sboulders and
it. was, kind of. interesting becau-e the conﬁguratlon ﬁrot star!ed o!f an. it didn't:look liKe:it was gomg to be_a-real
good one,, but:it dndn't look’ like lt wn golng to be-bad., :I could maneuver th “/irplane :around the. sky and I“could see

that'it-had. a falr. amount' of adverse yaw, but it:looked like;1 could keep that 'under’ control but when L. got “to. the bank
\angle tracking ulk t.hmga were;really bad,‘ and I‘couldn't ﬁgure out why. s N

ABILITY TO- 'I'RIM - Vol -

Abiuty to trim was .quite, good on-that confxguratton. better than most,, both laterally and directionally..
“The- lateral trim was a strong functlon of: the, directional frim, -a little- bit of difectional requires:quite.a bit of aileror,
-trlm. But'it's’ easy to- accomplmh. no problems. longimdmal ~trim was okay,

SELECTION.OF AILERON AND RUDDER CONTROL SENSITIVITIES
v f o ok . ' T ¢
L% -5-375-deg/sect-In.. N =:47:0.dég/sec? :in. '

First I!had to go up quite.a bit on the rudder- sensitivity, from where i ‘started, in. order to be able to
stand a chance of courcinating.that adverse sideslip. I had to go up’on the ailefon too, bt it was-obvious that the
higher I went on the,a‘leron. the more. sensitwe the'airplane got for small bank angle:cortractiens. "So-right in the
middle. of all this IJumped quite substantially down’ gettmg less- sensltwe on ai‘erons whtle still doing.the tracking
task to see if that made much of & difference and’it didn't really seém to help my probleni, “So on the ailerons, 1.
selected a gearing that ullowed me to maneuver-the airplane qm'e markedly; " but I'did end up thh considerable
oscillation in bank angle, at least when trying to achieve a bank angle and trymg to do it tightly, but even coming
down on the sensitivity didn't seem ‘to take out my problem very much, It 5til}, seemed 1 was seeing bank angle
tracking difficulties, Sc.can't really say thére was a- compromise on the, ailerons, I-endéd up selecting aileron
sensitivity that allowed me to maneuver.the airplane quite nicely with hgh' forces. Rudder forces, still a little
heavy, but if I got‘the rudders any lighter, then 1 tended to overcontrol the. sideslip.. So the displacements were
noticeable on-the ruddera, .the aileron displicéments were small'and they were comfortable, "Control harmony, even
with the heavier rudders was okay.

AIRPLANE RESPONSE TO PILOT INPUTS

Using ail2ron without the rudder, therc was adverse sideslip generated and the airplane had.a rather high
{requency oscillation as it tended: to_center itself, but it was a very still airplane and it was damped, it-wasn't very
lightly damped situation, you'd get two or three overshoots before the thing,would settle down, When I coordinated
the rudder, it would noticeably speed up the roll response and make it quite a bit'smoother than it was without
coordmatmg. Oscillatory characteristics, really showed up in the tight bank angleé tracking maneuver, As far as
maaeuvering and coordination requirements, you do need to use rudder in'the direction of turn for each input. A
turn generates what.I think is a quite noticeable amount of sideslip,

BANK ANGLE CONTROLLABILITY

Ability to achieve a bank angle is really quite poor and it surprised me. In a tight bank angle tracking
task where 1 had quite high frequency oscillations about that bank angle I could also feel it in sideslip and with quite
large side accelerations at the pilot station,

HEADING CONTROLLABILITY

Heading control was no problem, I could get the airplane pointed pretty much where I wanted to.

BANK ANGLE COMMAND TRACKING TASK

My performance [ thought was uneatisfactory, completely, with quite rapid bank angle oscillations and
with a large amount of side acceleration.

RESPONSE TO DISTURBANCE INPUTS

Response to the random disturbance mputs is really quite noticeable. Again, with the large side accel-
erations that accompany this configuration. Then, in the best efforts required category I think the evaluation task
can still be accompliched to the degree that I could do it without the disturbance but really it \vas quite noticeable.

LONGITUDINAL CHARACTERISTICS

Longitudinal Landling qualities were okay, probably that was the best thing about the configuration.
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I don't feel these characteristics as [ see them are suitable fox the fighter mis.ion. I'm not sure you'd
ever hit anything with this airplane, but your bullets might spray a good wide pattern co:ning out in step inputs ieft
and right. The extreme difficulty with the bank angle tracking capability negates using this airplane in the air-to-

air mission. In the air.to-ground, ' think you would have severe problems with the turbulence effects and I'm not
sure you'd ever get anything on target there.
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GOOD } x-‘m'tu'asé: -

T AR R

Yt.\u could:maneuver- the alrphne abruptly, you scould.roll it and L gueu.that'a a'good:§ feature.

R . e . R A
OBJECTIONABLE EATURES : ' " R

~ 3« ¢ N [ oty & . ‘ 1
s .

Theé atronge-t ob;ection is the quite noticeable o-cillatlon in bank angle- ‘whemyowtrack bank angle tlghtly.a
Another ma;onobjection is the quite latge side accelerations. experienced ‘at’the; pxlot station and‘the quite’ large and:

rap:da ‘roll withithe. disturbance:ihput. There was:quite a; Jarge, amount of:adverse. yaw\generated with agroll control
-input, .

-SPECIAL PILOTING TECHNIQUES" . et S ‘ ;

IR R
R

You do need to, coordinate with: the rudder:inithe directioniof turn: and-you kind of haye to_rideiout’ these
onculatlom and they re.quite a beating withathe thlng.

ae

‘ on

P'RIM\‘AilY“REASON FOR THE PILOT RATING v <o .

I'don't think these are acceptable for the fighter mission, don't really think: .ontrollablllty is a problem.
but.you just can't. 1 think, do the mission certainly to my satisfaction,

N " v

sm d
-----------...----.-..---.-.-----.-------a----.-----------------------.-----------n-a------.---..... wevn'mm

CONFIGURATION 13 *"N:s'”/l,:;”“ #. 0,08  PILOT RATING 6 ' TURBULENCERATING F
INITIAL IMPRESSION AND GENERAL COMMENTS

« My initial impression was that it was going to be probably not too bad, It had good roll performance, .
could maneuver the airplane around quite nicely. As it turned out 1 had some very serious;tracking prablems with.
bank angle control and a very uncomfortable airplane around disturbances, particularly In the roll sltuatlon.

ABILITY TO TRIM ) S

Ability to trim I thought was good in all three axes - no problem,
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES

LA 3 ! Z 29 : 2 '
Ly, = 420 deg/sec® -in. Naep & 27,0 deg/sec” -in,

1 tried to go up on the aileron because I wanted to get a little more roll performance and I-only com-
pounded my bank angle control problems, Backed down on that a bit and it helped some but [ never could eliminate
the tandency that was there (o overshoot and oscillate in bank angle. Thers was a bit of compromise on aileron'
gearing just to help eliminate some of the sensitivity about bank angle, about precise bank angles, On the rudder,
the airplane seemed to be initially proverse followed by adverse with a little adverse-coordination helping but you
could get avay without coordinating which I think I tended to do for the most part, So I pretty much accepted what
rudder I had because rudder-didn't play a significant roll. Forces even with cutting down on the sensitivity on the

allefons was still good, They were still light, Rudder forces reasonable as I-sald you didn't use the rudder V Very
much, Harmony in general was good,

AIRPLANE RESPOWSE TO PILOT INPUTS

The response to an aileron input without the rudder seemed to be a little bit of proverse yaw followed
by adverse yaw, Trying to roll the airplane. it really wanted to roll up on you, Sideslip did seem to carry over
Into the roll rate so that the roll rate wasn't as smooth as I would have liked, Trying to coordinate once you put
in the initial aileron input, it seemed to help, tended to speed up the roll quite a bit, The configuration itself did not
seem to be oscillatory, however, the pilot airplane combination for a tight bank angle tracking seemed to be

ogcillatory, Manuevering coordination requirements - hard to say. I think I did end up with a combination of not
coordinating or coordinating in th¢ adverse direction,

BANK ANGLE CONTROLLABILITY

¥

Bank angle control is the worse part of the configuration. The more aggressively you fly the airplzne
the poorer your bank angle control seems to get. There is a quite marked tendency to overcontrol in bank angle
and to set up small oscillations about a given bank angle.

HEADING CONTROLLABILITY

Heading contros is good. The oscillations didn't seem to be very fast, Sideslip generated didn't seem to
be large so that the heading control wasn't all that bad.

BANK ANGLE COMMAND TRACKING TASK

Bank angle tracking performance. My performance was only fair.

You will probably be able to see from
your records the tendency to overcontrol and oscillate in bank angle. The biggest problems { think were just those
two,
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‘RESEONSE TO'DISTURBANCE INPUTS S

Reapome to disturbance lnputs was~really‘dramanc ‘foF‘this & nﬂgurahon. They compounded my: roll
control problems .. 'the- azrplane ‘had some. sharp (ieeling) inputs.. 'The side accelerations were/quite; noiiceable:in

~the’ cockplt. "The:response to: ‘disturbance inputs’was'I think really as degradmg factoz '66 ilzxs conﬁgurauon. s
LONGl’IUDlNAL‘CliA'RAC’I‘ERISTICS T [ N ECE '
i . e . L - cwoR, v Vet - ‘

G ~d Longntudmal hanidiing’ qualmos did noi degradéor:defract:from: the lateral~ direcnomllevaluation. They
were good.

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR-THE FIGHTER MISSION:- -+ - ~ ¢ ..
S "OTheger ‘Cha¥acteristics are fiatginally: acdéptable’for the'fightéi missiai, ‘Prirharily ‘becausefct. 1o big
factors - one the poor bank angle control. the. tendency to oscnllate abouc\and‘the ‘inability to'be real precise with> &
‘bank angle, The other is the quite large: random disturbance, inputs .that- show up’ ‘quite markedly in the‘lateral, |
: Axr-to-ground 1 think that the turbulence response would really be-a degradmg factor on-the au--to—ground ‘role’ where
theré is.a'very good chance of encountering turbulence. Sl T o e
.GOOD,FEATURES . , |

o EET L N

The airplane waj a quite maneuverable ”a”i’x"i:l'alﬁ*e. ‘You could really szfi’r'Tgfgl:ai airplane afound-in the sjk“y‘. :
OBJECTIONABLE FEATURES: - - - . : -

‘The poor-bank angle control, the inability.to be,precise, and,the tendency to. oscillaté at bank-angle: .- :

Another major object.ou 18 the very sharp response to-turbulénce or dlsturbance inputs and the quite large slde
acceleratlom experienced from the cockpit, . EA 5
AN .t N N ] . R PRI A
SPECIAL:PILOTING/TECHNIQUES o L - CT

>a .
' I [ > 'y

You'could get along without coordinating and adverse coordination did-seem to help,

PRIMARY RE.."JN FOR THE PILOT RATING ] ) '

Thess characteristics that | have mentloned are certainly very ob;e)ctionable. I thlnk you could possibly.
get along with them but extensive-pilot compensatlon s required. Turbulence vedlly falls in'the "best efforts
required” [ think there is major deterioration.in task .performance.

crseccpErserweRrawan P T L R Y PR L LE L LY L - P L L L R R L R L
DAy b s T g ? T i rhd B " % .

¢

cou’f‘ibu?wflow B NS“/L;‘S =.0,04 PILOTRATING 4 . TURBULENCERATING E
INITIAL IMPRESSION, AND,GENERAL COMMENTS, ‘ '

Thitial impression of that configuration was that I was going to like it very much, That lmpreulon jasted.
most of the flight until we did the turbulence, Then the turbulence made me think that I didn't like lt,qulte as much
as I did without the turbulence,

ARBILITY TO TRIM

The ability to trim on that one was pretty good, The directional was a.little beiter than the lateral and
the longitudinal was good, trim was not a.significant problem,

SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES .
4,:,,.”1 = 532 deg/sect -in, ng " = 34,0 deg/sect -in.

1 started out w th a quite large, light sensulvity on the ailerons and ended up having to back down on that
becuse 1 was ove-controllmg the airplane, It wasn't because of any airplane dynamics,, I.think 1 just selected it too
bigh, sol really don't think that's a compromise. The rudder, there wag adverse yaw as.uclated with that conﬁgura-
tion. ™ad to boost the rudder up from what we started out with just to get the forces a litle more comfortable, So
the » 2ron rudder. forces were good, the ailerons were light, displacements were.small ip Lank, ‘control harmony
was ood,

AIRPLANE RESPONSE TO PILOT INPUTS

Using alleron without the rudder, a bit of adverse yaw was associated with the conuguratlox.. it wasn't
excessive, it was however a spill-over of the sideslip in the roll control and although it wasn't really smooth, it was
okay, Coordinating the configuration tended to speed up the roll 2 bit, coordination wasn't really difficult to do;
although the sideslip that was generated wasn's '2vy:- 't did help to coordinate the airplane. As far as oscllatory
characteristics are concerned, the airplane seemed to be pretty well damped in the Dutch roll so no oscillations
involved until we got into turbulence. Maneuvering coordination requirements, coordination was requirssd tn the
normal direction and wasn't too difficult to accomplish but you had to do it all the time.
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BANK.ANGLE CONTROLLABILITY. - - e

Bank angle.control I.thought Wwas-good. A little bit of tendency to overcontroliwas based pnmanly,on my-
aggression with thc conﬁguratwn rather. than au-plane dyramzcs.

HEADING LONTROLLABILITY ‘ ‘

- ~

Thé heading control.- was‘good. degraded somewhat in. the turbulence because the. nose: reallyvmoved back
and‘forth quite rapidly.. -Quite large: side accelerations are. expenenced at the, pxlot's stauon. ‘reachxrg gigantic,pros
portions durmg the turbulence. .

N L.
f -

BANK ANGLE COMMAND TRACKING TASK:

‘Bank angle tracking task performance I thought was good.. No probiems, encountered:there. What little
bit of overshoot you'saw I think was primarily due to my aggression.

RESPONSE TO'DISTURBANCE INPUTS . .- ' CT -

‘Response to disturbance was about the worst thing about the configuration, the airplane was quite
regnonsive in roll and sideslip both so that the pilot really gets jostled around, I think-it's been inithe best efforts-
required with a moderate deterioration in task performance because of the quite rapid and crisp roll in sideshp
response,

LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualities were good, Didn't interfere with or degrade the lateral-directional
evaluation, K

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I.think:they are acceptable, I think they are satisfactory,.I liked it.very much without the random distur-
bance, liked 1t less with the.disturbance, In the air-to-air-role-I think good roll performance and.good bank angle
control is a plus and the turbulence I think you've got more difficult problems because of the large side accelerations
and the crisp roll control, Air-to-groundl think {s a problem because />f the turbulence.

GOOD FEATURES

‘I like the roll control, I like the good control of bank angle that I had, I like the maneuverability. 1 like
the fact that the sideslip that was generated was in the normal direction and that coordination wasn't difficult
to achieve,
OBJECTIONABLE FEATURES

The crisp roll and sideslip response to the random disturbance inputs is certainly objectionable, 1 think
degrading the characteristics a bit.

SPECIAL PILOTING TECHNIQUES

Normal coordination is required for mild inputs;if you don't make them sideslip isn't going to be any
problem but it sure makes life a little more comfortable if you do coordinate the rudder with the roll,

PRIMARY REASON FOR THE PILOT RATING

I think the airplane is acceptable, That is a problem, I really liked it out of turbulence but the turbu-
lence is certainly annoying to say the least., Okay, 1 think because of the turbulence response per se, that it's not
satisfactory, certainly the turbulence is more than just annoying.

D R L LT TS P L L tmmsmrr—. wsemcesntcsse e rmemn- D R R Y VR X Uy Qs g g

CONFIGURATION 13 N [us = =0 PILOT RATING 2 TURBULENCE RATING C
INITIAL IMPRESSION AND GENERAL COMMENTS

That was a good one, Initial impression was that it would be good and it was confirmed that it would be
good through the evaluation.

ABILITY TO TRIM
Abllity to trim was good lateral-directional and longitudinal,
SELECTION OF AILERON AND RUDDER CONTROL SENSITIVITIES
L:;A = 490 deg/sec?-in, Né-'P = 35,5 deg/sec? -in.

No compromises whatsoever involved. [ could select the ailerons as light as I wanted and did just that,
selecting for my personal preference a nice light aileron force gradient. Rudder, there was a small amount of
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< o, PREC U SR
The rédponse’to ailerdn- xnput without the. rudder- -smooth. roll response and a. shght ap wunt of adverse
-yaw..l'm, not sure;whether-that. wa§ ‘due-to; the, .aileron’ xnput or to»the roll xnput but- 2s . ihere. (.oo:dinatlng :witha:

:lmle bxt ot rudder dxdn't"seem to make much dlfference in the shape or the feel of the response and it: turned out

very quickly. Durmg maneuvenng thex-e was.a shght requvement for coordmauon ‘in the propertdmncno
véry: easy to accomphsh and.very: httle tendency on my part to, ovércontrol, T flew; the airplane withouat.c
A -the; small sldeslxpn that were there dxdn’t ‘seem to. cause much of a problem. i vy

T e

BANK‘ANGLE conmomﬂs::.:'r';' - ' PV D

Bank angle control was good, No'problem whatsoever. Aggressively and rapidly rollmg to a. gwen bank,

angle.and; ‘stopping was hot difficult, Small’ overshoots that I'did get. were pnmarily just my: overcontrollmg rathen P
‘than"“ some of the. axrplane charactenstxcs.

’ * . - N . ' i ,

HEADING CONTRGLLABILITY Lk R - :

- PSR L
. s ©
~

Heading control was good. Very little oscillation-so that the headmg was pretty much.timed-to: the bank
angle and my "ability to roll the airplane wings level or to any degree:of bank that I wxshed.

I

BANK ANGLE'COMMAND TRACKING TASK

.I think:that my performancez was good. It was easy to perform.- There were no problems encountered.
RESPONSE TO DISTURBANCE INPUTS , ‘ ‘

‘Hete* I hadia- little bit more of a -sideslip-i responser ‘than'l:was expecting to:see and-in general 1 thought
that the random disturbince inputs were a little bit !arger than what I had expected for this particular configuration.
They weren't a-degrading fictor, .o

¢

LONGITUDRINAL CHARACTERISTICS
Longitudinal handling qualities did not interfere with the evaluation and were good, - ) *
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION.
I think that these characteristics were quite well suited to the air-to-air mission. [I.liked the fact that 1
had good roll performance and good smooth roll contrel and I could stop the bank angle pretty. much where'I wanted

to. And likewise for the air- to-ground role, 1 think that well damped Dutch roll is particularly well suited to flying
the airplane through turbulence in‘the air-to-ground mission, No special problems in zither of those two missions.

R T A T A i TR TR ON e g . -..«.: oy T

GOOD FEATURES

The smooth roll control, the requirement for a little coordination and the fact that a.little.coordination
was required in the proper direction, My ability to fly the airplane aggressively without setting up any oscillatoxy
characteristics and that it ' was In general a very good smooth flying airplane lateral-directionally.

OBJECTIONABLE FEATURES

A minor one I would like to mention and that's a fact I prefer to fly the airplane without having to
coordinate with the rudder and‘this does require a little bit of rudder coordination,

SPECIAL PILOTING TECHNIQUES

No special piloting techniques,

PRIMARY REASON FOR THE PILOT RATING

1 think it is acceptable and satisfactory as it stands,pilot compensauon really not a factor. [ want to
mention that I dida't have to coordinate, but coordination when it was made was in the proper direction, There was
a minor deterioration of my ability to perform the task in the presence of random disturbances.

L R N L L L emwman “mmmememae esmccnunnwa cemaa

CONFIGURATION 13 N';“ /.’..'5‘s =+0.05 PILOT RATING 5 TURBULENCE RATING E
INITIAL IMPRESSION AND GENERAL COMMENTS

Initial impression was, it really is great. It sure does have great roll capabnhty. You could roll the
airplane around with very little coordination requirement, I had a bit of a problem in the bank angle tracking,
tendency to overshoot and overcontrol and set up a small oscillation wnen controlling bank angle.
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ABILITY TO TRIM " P S
R Laterally trim wasn't very good: Directional seemed to be qmte good.. .Had:sotiie dxfﬁculty with_the
lateral trim in keeping the wings-level, LOnguudmal trim was.okdy, didn't'create any; problems;there.

'SELECTION OF- AILERON AND.RUDDER cgrgr_gq;,sa;vsr:nvrrms

\ : L 45 5370 deg/sect~in. . . N52 p; = 25.0 deg/sec? -in.
Aileron gear selection, no compromises. involved.there,. snmplyha matter-of getting- mce‘hght forces like.,
1 like to do the job. Had real good roll pt,rformance and sideslip wasn'{'a major fdctor-so that a-matter of_ selecting

sc-uitw..y there was just compahble with havmg nice,smooth light ¢ control forces. ‘The-forces were hght. the dis-
placements were smal!., R

AIRPLANE RESPONSE TO PILOT INPUTS

. Airplane response to.pilot inputs, aileron input developed a nice smooth roll rate. Looked like t6 me
initially on the sideslip, a little, proverse yawfollowed by a little adverse yaw, -but “the’ szdeshp excurswns never
were very gieat, A littlé conrdination wds regiired in the adve,rse diréction, but’y ..Jan fly the an'plane pretty
well without coordinating at all, If you did coordinate, you had to watchit mxtxally or you could really. soeed up the
roll rate even faster than it already was, There was a little bitof a_ tendency to. oscillate :in.bank angle, very little
tendency to oscillate in sideslip or at least to a dégree that I could sée, but the bank angle oscxllanons tended to be
coupled with the pilot-airplane combination rather:than by the airplane.by. uself Coordmatxon requlred durmg
maneuvering was small, not very much required, What little bit I did end Up usmg tended 'to be more in the adverse
direction and more,.a requirement during a steady turn rather than a maneuvering coordination requirement.

BANK ANGLE CONTRQLLABILITY ‘

Bank angle controllabxhty was a problem. I mentioned that the airplane.had real good roll performance,
I really fling’ the an-plane around so likely I was really flying the axrplane quite aggressively, but i .in bank angle,
there was a tendency to overshoot and geta 2 or 3 cycle oscillation going before it settled down when'l did.things
abruptly or did them aggressively. When I flew the airplane a little smoother, I could cut down the number of
osciilations. So that presents a bit of a problem for me as to whether or not I'm creating the problem.

HEADING CONTROLLABILITY

Heading control was no problem. The Dutch roll was very high frequency, it's a very still airplane.

BANK ANGLE COMMAND TRACKING TASK . \
On the bank angle tracking task, I had similar problems as I mentioned with initial bank anglé control,

Tendency to overshoot and get a 1 or 2 cycle oscillation before the thing settled down on the bank angle. Staeslip,
no factor, no other problems involved,

o

RESPONSE TO DISTURBANCE INPUTS

Response to disturbance inputs, quite dramatic, particularly in roll, very abrupt, creates a lot of side
acceleration at the pilot station, primarily my head and it's quite uncomfortable. Sc 1 would say that's in.the best
efforts required with moderate deterioration in performance in turbulence.

LONGITUDINAL CHARACTERISTICS

Longitudinal handling qualities were good and didn't detract or degrade the lateral-directional evaluation,

SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION

I think that the characteristics thatI've seen are probably acceptable, They re not aausfactory because
of the poor bank control and the response to the random disturbance in roll, Air-to-air, [ think you 've got real good
performance here. Somewhat degraded bank angle tracking capability so that that's the reason it's not satisfactovy
in the air-to-air role. Air-to-ground, I think the rapid and very crisp roll response to disturbance inputs would
really be a factor in trying to attack a ground target in turbulence,

GOOD FEATURES

The roll performance is really great and the lack of sideslip generated is quite good.
OBJECTIONABLE FEATURES

The tendency to overshoot and oscillate in bank angle, cutting down my bank angle tracking performance,

I think it objectionable and I think that very crisp rapid roll response to a disturbance input is a quite large objection
also,

SPECIAL PILOTING TECHNIQUES

You could fly the airplane without coordination if you wish, howeve+ a very slight amount of adverse
coordination seemed to help,
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PRIMARY’REASON-FOR THE:FILOT RATING- - N A

. .~ P AN

«I don't thmk thelaxrplanenvsatlsfactory,ohowever. -1:do;feel it's: acceptable. - tlnnk those<two objectxons

that Ihadare certamly moderate.,

CONFIGURATION. 13- J‘S/L;‘s 14012 * PILOT RATING '8:' TURBULENCERATING F
INITIAL IMPKESSION:AND GENERALCOMMENTS' 5" - /"« S

‘Initial xmpressxon ot’ that conﬁguratxon Wwas-that-it Was going ‘to be'an |mpossxble co xguranon because
it.was.very-difficult to fly.the au-plane even straight and.level'or-in a constant banked turn w:thout‘settmg up bxg-
quite- sxgmﬁcant ‘and fairly high frequesncy pxlot-mduced “oscillations.

ABILITY TQ TRIM

RIS S FEa R [P

%
Abxlxty to tnm was, somey«hat degrade thé ldtéral,. Dlgggtggnal' was better than the™ lateral. Longitus’
dinal was; ggod: Trxm ot really ‘considered a’ factor. C

[£13 A

SELECTION OF"AILERGN AND/RUDDER CONTROL:SENSLIIVITIES -~ | A '
’ f[,‘;j = 370: deg/sec Sipe IV 5 52 _0 deg/sec wA, ) “ ;

v

On-the aileron, I’ had to back down. from whdt we started-out With in-an attempt to try to.cut" dowr? the
tendency to PIO laterally. Even that didn't-seem to help. It looked like-one of those congxgurattons where aileron, .
sensitivity was not'enough, felt too much éither way. But, with the lower sensttwity ‘there: was-less” of & tendency to
PIO than with the-higher, Forces, even at that, were ltght. The rudder wasn't’ rea-:..x'd very, httle stdesllp seemed
to’be: renerated and it looked llke it was provetse yaw but not enough ‘that I had! t0; toordmale 50" I really didn't sclect
a rudder gearmg. "The number you've got is. sxmply what:we:started out Wlth. Dlsplacements were small, control
harmonhy was. good, e , ¥

AIRPLANE RESPONSE TO PILOT I'N'PLi'fs ' g ’ IR

Alleron-only resulted in a little bit of sideslip generated. [here's quite a bit of roll‘rate generated and
really it wasn't much I could say about it. 1 couldn't coordinate the sideslip so it didn't make any difference whether
I used rudder or not. Very high Irequency Ditch rojl, reasonably damped, seemed to be a high roll to sidesllp ratio,
The airplane is quite oscillatory in turbulence, it's also quite oscillatory any time the pilot tends to.do any,klnd of
bank angle tracking, including flying straight and level, Maneuvermg coordination requlrements were nils The
Dutch roll was fast enough and sideslip small enough that [ couldn't begin to coordinate it

BANK ANGLE CONTROLLABILITY

Bank angle controllability is unacceptable. You can't even fly normal 30 to 60° banked turns:without_

setting up a pilot-induced oscillation, however, you can stop the oscillation, just ease up and" stop tracklng and let
the airplane seeks its own bank angle,

HEADING CONTROLLABILITY

Heading control is a function of the bank angle control because you can't stop the airplane where.you
want to. Once you get it pointed in a given direction, it will stay there. But getting to a particular- heading is
difficult,

BANK ANGLE COMMAND TRACKING TASK

f

Bank angle tracking task performance was extremely poor. One continuous pilot induced oscillation in
roll as I attempted to track bank angle,

RESPONSE TO DISTURBANCE INPUTS v

Response to disturtance inputs is quite noticeable, in both the roll'and sideslip'modes, Turbulence
really makes things worse. [ think that there's a major deterioration,

LONGITUDINAL CHARACTERISTICS
Longitudinal is okay, not a factor,
SUITABILITY OF THE AIRPLANE CHARACTERISTICS FOR THE FIGHTER MISSION
These characteristics are completely unacceptable and 1 think you'd end in a controllability <ituation

because as you try to do the mission, you set up quite significant pilot-induced oscillations, Air-to-ground role,
the turbulence and the pilot-induced oscillations would prevent you from performing the task,
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"GOOD FEATURES -

The roll maneuverability. is really tremendous -if that's il you want to.do.

OBJECTIONABLE FEATURES

»

-
The continuous pilot-induced oscillatios as one.attempts to. track bank-angles is cer!amly ob_;ecuouable.
The turbulerice response is objectionable-and it's objectionable that you can't perforny the mission per-se;,

SPECIA}L PILOTING TECHNIQUES

You have to" ﬂy the airplane with very low gain, as you approach a bank angle, you just almost have to.
ease up on thé controls in order for the bank angle to seek some nominal value.

PRIMARY REASON FOR THEZ PILO'P RATING

1 think the au-plane is unacceptable. [ think we're down into the controllability probleni. 1 don't think
more than considerable pilot compensation is required.
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