STIG Comments to Part 60 NPRM, Document 3 File 3
Table 2.b.(6) --- Under Test details:

“.... wind speed and direction
vs. altitude” should be
“....wind speed and direction
vs. altitude and time”
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TABLE OF OBJECTIVE TESTS—Continued

QPS requiemants

Test

Tolerance

Flight

Samulslor
vl

Test details

sBlc|o|

Information
notes

1

Patae
qraph &

(B} Crosswind Takeoff ..

(T) Rejectmd Takeolf .

3 Kis Airspeed, £1.5° Piich,

21.5* Angle of Altack, 20 i
(6 m) Alttude, £2° Bank and

control - systems:  Stick/Col-
umn Force; $10% of 15 b
(22 daN), Whesl Force;
+10% or 23 Ib (1. 3daM); and
Ruddar Pecal Force; $10%
of 25 Ik (2.2 doN).

E

Ground/Takealf and
Eirst Segmant
Climb.,

x x X

'Rncafnmnﬂpm-

it from brake ro-
laasé to af laast
200 ft (81 m)
AGL. Roquires.
lest datn, inchud-
Ing information on
wind profile (L.,
wind spaed and

of al teast 20 Kis.. |
but not more than |

+5% Time or £1.5 sac; +7 5%
Digtance or 250 N (=78 m

gross waight. Usa
maxaTILm briking
affod, aulo or
manual,

Autnbrakes will be
used where appli-
cable,

Yas.

| Yoz

fa_} Dynamiz Engine Fail-
wrg After Takeoft

4208 Bedy Rates .....

15t Segmant Cimb

Engina falura spasd
must be wihin £3
Kis of arplane
dain. Recoed
Hands O from 5
sacs. balora in 5
secs. after engine
failure or
30" Bank, which-
avar oocurs first,

idle. (CCA: Test
in Nommal AND
Non-normal con-
trol sums),

Far axiaty consider-
aliors, airplene
fight Les1 may be
performad out of
ground edfect o &
sale altitude, but
wilh carrect gir-
plane configura-
tion and airspeed.

. Climb

11} Normal Chimb ...........

| £3 kis Airspeed, 5% or 2100
FPM (0.6 mSec) Climb

Rata.

Al Engines Oper- X
ating.

Record resulls ol
nominad clmty
speed and B
nofrinal allitude.
Manudacturar's

for fight tost data
May be a Snap-

shot Test.
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STIG Comments to Part 60 NPRM, Document 3 File 3

Table 2.d.(1) --- Level A and B
should be deleted.

Table 2.e. --- Correct typo
for Deceleration.
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TABLE OF OBJECTIVE TESTS—Continued
OFS requirsments
| Simulator Information Para-
Test | Tolaranca . . l L] Test datalls notes graph
A|B|C (5]
{2) One engine Incpar- =3 ks Alrspeed. 25% or £100 | Second Segmant X = S X | Record results at Yes.
ative Second Segmen FPM (0.5 m/Sec) Chmb | Climb wih one airplane lmiing
Clirnb, Rate, but nol less than the |  engina inoparative, conditions of
FAA-Approved Abplane waight, alitude, &
Flight Manual (AFM) Rate of Immperatune. Man-
Climb, ulachunar's gross
climé gradisnt
may be used for
1light test data.
May be 8 Snap-
shot Tost.
{3) Ona Engine inopar- +10% Tima, £10% Oistance, | En route Climb ... X X | Record msults for st
alive En route Climb +10% Fuel Usad. loast @ S000 1
(1550 m) climb
sogmant. Ap-
proved Perform-
ance Manual data
may be usod.
(4} One Engineg inopor- =3 Kis Airspeod, +5% or £100 | Approach Climb X | x| X | X | Record results at Vi
ative Approach Climb FPM (05 miSec) Climb| With Ona Engine nol less than 0%
(il Approved AFM re- Rate. but not less then the | Incperalive. of the FAA-cortill-
quires specific per- AFM  Rate of caled mEximum
formmnca in icing eon. Climé. landing weighl.
ditiona), Manufaciuner's
gross chmd gra-
dienl may be used
for flight 1es1 data
May be & Snap-
Ahot Test.
d. Cruise
(1) Level Acceleration | =5% Time .. X | % | X | X |Recond results for n
and Decaration minimum of 50
Kis speed change.
{2} Crutse Porformance | | =058 EPR 5% of N, and N, X | X | May beaSnapsnot
£5% of Torque, $5% of Fue! Test; however, a
Flow. minimum of 2
congsecutive snap-
shols with a
mpraad of at isnst
5 minutes will be
foquired.
e. Ground Decelesration |
(1) Deceleration Time 25% of Time. For distance up | Landing. Dry Run- X X x X | Record tima and Data s requined for | Yies.
and Distanca, using 16 4000 R (1220 mj; =200 L | way, distance for at madium, ght, and
manual application of (61 m) or +10%, whic Ieas) BO% of the near masimum
wheel brakes and no w  smaller, For distance from landing gross
roverse thrust. greater than 4000 fi (1220 touch down to full | waights.
m); £5% of distancs. stop. Data on
brake system

pressure and po-
sition af ground

mathod of deploy-
ment, i used)
must be provided.
[Enginearing data
may be uzed for
the medem and
Eght gross weight
congtions.
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STIG Comments to Part 60 NPRM, Document 3 File 3

Table 2.f.(1) and (2) -—- Terms
Ti and Tt as defined in
attachment 4 should be
elaborated in a figure, with
emphasis to clarify Tt.

Table 2.f.(2) --- Should be
selected for Levels A, B, C and
D

3. Handling Qualities --- This
title should move to next page.
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TABLE OF OBJECTIVE TESTS—Conlinued

QPS requirements

Tolerance

Flignt

Simutator
toval

Tedt datalls

le|o]|

Informaton
noles

Para-
gragh &

(2} Deceleration Tima
ard Distance, using fe-
werse thrust and no
whesl brakes

<5% Time and the smaliar of
210% or £200 & (E1 m) of
Distance.

Landing. Dry Run-
way.

]
x|

% | ¥ |Recod ime and
distancs for al

total demonsirated
v thrust
sagmant. Data on
the pesition of
ground spailens,
{inclisding mathad
of deployment, if
usird) musl be

| provided. Engl
neering data may
b used for the

| madium mnd light
gross weight con-
dilmans.

taast B0% of the |

Dala s required for

| Yes

medium, ght. and |

nasr maximUm
landing gross
wasghts.

(3) Decwleration Dis-
tance, uting whael
brakes and no reverse
thrust

+10% of Disance or 2200 fi
{81 m)

Landing, Wat Run-
way.

The FAA-approved
AFM data or FAA |
accopiod ground

| nandling model

calculstions ane
pormmiesible.

(#) Decaloralion Dis-
tanen, ising wheel
brakes and no reverse |
Thrust. |

+10% of Distance or £200 &
(81 m)

Landing, lcy Run-
way.

The FAA-approvod
AFM data or FAA
weoopled ground
handing model
cRilcuBtions are
permissibbe

f. Engines

(1) Acceleration

| 2A0% To 210% T i

Apgronch of landing

% | Recard enging
powe (N, Ny

go-araund power
far o rapid (slsm)
theoltie movement.

(Z) Decalaration ... |

1. HANDLING QUALITIES

2109 T 210% Ty iecisnimiioni

GroundTakeoll ...

aie.) from W T/
© powar to 90%
decay of Max T/O |
power for @ rped
{stam) inrettin
mavermant.
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STIG Comments to Part 60 NPRM, Document 3 File 3

For simulators requiring Static
or Dynamic tests .....

.......with reversible controls.
This information should be
moved to page 60331,
paragraph b. Discussion.

Table 3.a.(3) --- “CCA:
Position vs. force not required
... “ should be added in Test
details. Fly-by-wire rudder
system exists now.

Table 3.a.(5) --- Deadband
tolerance of +/-0.5 deg is
unrealistically too tight. Should
be increased to +/-2 deg.
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TABLE OF OBJECTIVE TESTS—Continued
QPS requirements T
1 Simulator Information | Pam-
Tast Tolsancs l Fright level Test delais netes gragh &
| a|c|o
For simulators requer- |
ing Static or Dynamic
1ezts 8t tha controls (Le. |
colurmn, wheel, rodder |
poda), special st fix- |
tures will not be required | |
during mnifial or upgrade |
aualuations if tha span- | ‘
sor's QTGMOTG shows | |
oth test fisture resuils | |
and the results of an al- |
inrmative approach, such |
28 computer plots pro- |
ducwed concurrently, that |
show salistaclory agrea- [
mant. Repaat of the al- | |
ternatve mothod during |
the initial or upgrade |
avalualon would then
satisfy this test requite-
maent. For inisial and up-
grade evaluations, (ne |
conirol dynamic charac- | |
teristics mus! b moas- | |
wred Al and recorded di- |
recily from the cochpil |
controks, and must be ac- |
compiished in takeot, | |
eruise. and landing fight |
conditions and configura.
tions. Contact the NSPM | [
for ctarfication of any |
ESEue regarding airplanas
with reversible controls
a, Static Control Checks
{1) Column Position v Breakout: +2 b (0.8 daN). | Ground i | x x X | Record results lor Yas
Fores and Surfage Po- Forca: £10% or 25 B (2.2 an unknampted
siton Calibration. dalNj and £2° Elovator. contrel sweep 1o
the slops. CCA:
Position vs_ force |
not required if
| cockpit controllar |
i inslalled in the |
simulator |
(2) Whaeal Position va. Broakout: =2 b (0.9 dah) | [T — X | x X | Record results for Yes
Force and Surace Po- Force: +10% or 23 b (1.3 an unintarrupted |
sition Cakbraticn daN) and 11" Aferon, 13" | .c:nn'\;:v?g‘w |
r e slops. :
Diier Ao Pasition vs. force
ok requined if
coCkpit contreliar
is ingtafed in the |
| simulator. 1
(3) Rudder Padal Posi- Broakout: 35 b (22 daN). | o/ T, SR, XX X | Record resulls for s
tion vs. Force snd Sur- | Force £10% or 45 b (22 | an unintamupted
face Position Calitsa- da) and £2* Rudder Anghe. cantrol sweep lo
tian. 1he stops
(4] Nogewheal Stearing | Breskout: =2 1b (09 daM], | Ground .o x x X | Record results of an Yes.
Farce & Pesiton. Force: #10% or 43 b (13| uidntemapted con-
daM} and £2° Nosewbeel | trol sweap to the
Angle. stops
(5) Rudder Padal Stear- | +2* Mosewhasl Angle. $0.5° | Ground ..o X X X | Record results of an Yies
ing Calbration. Doadband unmirmapted con-
tral sweap to the
slops.

Page 4




do 4o T

4 £0 NTIDIDAA T

49 T2

2

STIG
Table 3.b.(1), (2) and (3) ---
Paragraph 3 should be 5 under
Information notes.
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TABLE OF OBJECTVE TESTS—Continued

OPS roquiredmimbs

Tast

Toleranze

Figh

Tes! delails

Ini
notes

Para-
qeaph 8

{8} Pitch Trim Calitrabion
(Indicator ve, Com-
putad) snd Rase.

0.5" of Compuied Trim Angle,

£10% Trim Rate.

Ground and Go
Argund.

E

pilol primary trim
cantral (ground)
and using tha
autopilol or plat
primary trim con-
troi in fight o1 go-
arcund flight eon-
ditions.

Vs

{7) Alignment of Powar
Lever Anghe vs, Se¢-
lectad Engine Faram-
otar (g, EPR. N,,
Targue, €lc.),

5% of Power Lever Angla .......

Requires racending
far all engines. Na
simutator throltle

pollar laver

. | Yes.

(8) Brake Fedal Poston
vE. Forca and Braka
Systorn Pressure.

+5 b (2.2 daN) or 10% Force,

1150 psi (1.0 MPa) or £10%
Brake System Progsure.

b. Dynamic Control Chechs

{1} Fitch Conlral ...

=10% of ume for first 2efo

crossing and 210 {n+1)% of
period thereafter, £10% am-

groater than 5% of initiad dis-
placement (A 21 over
shoot.

“n" is the saquential
period of o full
cycle of oscilla-
tion. Rafar in
paragraph 3 of
Ihis attachment for

mars information

Page S




STIG Comments to Part 60 NPRM, Document 3 File 3

Table 3.b.(3) --- “CCA: Test
not required .....” should be
added. Fly-by-wire rudder
system exits now.

60338
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TABLE oF OBJECTIVE TESTE—Continuad

QPS5 reguiremants

Tast

Toleranck

Fiight

Simulatar
laval

Test details

Information | Para-
b | @raph 8

{21 Rell Control

.| =10% of bme for firsl zero

orossing, and 210 (ne1)% of
pariod thereafer, £10% am-
plilude of fist overshool
*20% of amplaude of 2nd
and subseguent cvershoots
groater than 5% of initial dis-
placement (A, +1 over-
shoot.

Taheefl, Crutse. and
Landing.

g
E
i
g

placemant in both

canirol disptace-
ment for this test

& 25% to 50% of
Hull throw. CCA:
Test not required
 cockpil con-
troller is instolied |
in the simulaior. |

“n" is the saguantisl
potiod of @ full
cycla of oscilla-
tion. Refer to
paragraph 3 of
this attachment for
mare information.

() Yaw Control ..o

210% of dme for first zero
crossing. and 210 (n21)% of
perod thoreafter, =10% am-
pltude of first overshoot,
220% ol amglitude of 2nd
and gulisaquent Overthools
greater than 5% of initial dis-
placement (A 1 over
&hoot.

Takeafl, Cruise, and
Landing.

1
§

agains! the abso-
lute values of
each pariod (con-
sadarad indapand-
antly), Nosmal
control displace-
mend for thes Last
s 23% lo 50% of
Hull thiow,

n" is the sequential
period of a full
cyche of oscilla-
tion. Refer 1o
paragraph 3 of |
his sttachmaent for
mio infarmation

14) Small Controt Inputs

220% Dody Rates

This tost is apphca-
bilw in ol thren
nxes. Small con-
Frod inputs are 5%
of latal travel

el

(1} Pewer Change Dy-
namics.

1 Kis Aimpasd, +100 R (30
m) Alitude. 220% or 1.5
Bich,

e

Wing flaps maest re-
main i the ap-
proach position.
Recoed tha unean-
Trolied free re-
sponsa from 5
saconds bafora
the power change:
is initiated to 15
seconds afler the
power changs is
complated. (CCA:
Tasl in Narmal
and Non-narmal
controt state), |

| Yea

{2} Flap/Siat Change Dy-
namics.

23 His Awspesd. 100 fi (30
m) AlRude. 20% or 1.5
Pich

Taksoff, and Ap-
proach.

|

b3 rnmmumn- |
| trotied free re-
| tponsa from 5
i seconds bafore
1

Ihe configuration |
changs is inftiatad |
to 15 ssconds

| Yeu

Page 6




STIG=<

Table 3.c.(4) --- Second
Segment Climb should be
deleted under Flight
conditions.

Also in Test details: Typo —
CAA should be CCA.

Table 3.c.(6) --- Tolerance: +/-
1 deg Pitch Control (Stab and
Elev). Please clarify application
of this tolerance. Does it mean
+/-1 deg on Stab and no
tolerance on Elev, or no
tolerance on Stab and +/-1 deg
on Elev, or split tolerance (say)
+/-0.5 deg on Stab and +/-0.5
deg on Elev? Which is correct?

do 4o T

4 £0 NTIDIN

AT

4

A nM |

2
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TABLE OF OBJECTIVE TESTS—Continued

QPS requirements

Tast

Tolarance

Fhight

Simulator
tavel

Ale|e

-}

Tus! dutails

Infarmation

| Para-
| graph 8

{3) Spoller/Speedbrake
Changa Dynamics.

23 Kis Alspeed, =100 {SUI

my Altkude, $20% or +1.5°
Pitch.

a

% x|x

Record the uneen-
troliod fron ro-
sponse from 5
saconds tafors
the configuration
change is infiated
10 15 seconds
afiar the configu-
mtion change is
complated. (CCA:
Test in Normal
and Non-normal
cantol stade),

i | Yeu

(4) Gear Change Dynam
=2

£3 Kis Avspeed. 2100 It (30
m) ARfude, $20% or #1.5°
Pitch,

| Takeoll, Second
Segmant Chmb,
and Approach

Record the ime his-

spanse for a time
Increment from 5
seconds before
the canfiguration
ehange is iniliated
iz 15 seconds
after the configu-
ration change &
completed, (CAA:
Test in Nommal
and Non-narmal
conirol state)

(5] Atiemate Landing
Gear and Allermale
Frap/5lat Operating
Times

£1 second or 210% of Time ...

TakeoHl and Ap.
proach

Racord ol data
throughoud full
range, Record ex-
tengion and re-
traction for ales-
nate flap opar-
mtion. Record ex-
tersion only lor al
ismate gear opar-
ation. Tabular
data from produce
licn airplanes ane

.- | Y.

Intermecdiat incre-
men times ame
nat requined

Yas

(8) Longitudingd Trim ...

21" Pitch Conftrol (Stab and

Elev.), 21° Pilch Angle, £5% |

Mot Trust or Equivalint

4
| Cruise, Approsch,
and Landing.

C 3

May be Snapshat
Tests. (CCA: Test
n Normal and
Non-normal con-
trol stala),

{7} Longitudinal Mangy-
varing Stability (Stick
Foroaig)

=5 b (22.2 daN) or 210% Col-
umn Force o Equivalent
Suriace Position,

| Gruise, Approsch.
and Landing.

Record results for

mataly 20°, 30°,
and 45° of bank
for the crutse con-
figuration, May be
a saries of
shapshot test re-

sults (CCA: Test |

in Normal and
Non-normal con-
tred stata),

Yos

Page 7
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TABLE OF OBJECTIVE TESTS—Continued

e QFS requiremants I
Simutator
evel

Information Para-
Test Tolsrance gt Tost details i grepn g

AlBa|lc|o

ez

(8) Lengitudingl Seatic
Stabilty.

+5 b (£2.2 dal) or +10% Col- | Approach ... | X | X | X | X | Record results for at
umn Forca or Equivalant loast 2 spoeds
‘ Surface Pesition. apave and 2

leal rmaufta. (CCA:
Test in Normal or
Nonnarmal eon-
trol state).

() Stick Shaker, Air- 23 Kis Airspeed, 2 Bank for | Second Segmant x| x| x X | Racerd tha stall
Trame: Buffor, Stail spesds higher than stick | Climb, and Ag- wisineng sagnal
Speads. shaker or initisl buffel. Air- |  peoach or Landing. and bulfe! on-sel,

planes with reversible fight if applicabia. Tha

control sysiems, =10% or &5 Signal must occur

i (22 doN)) Stick/Cokemn i Ehe propar raka-

foica. tion 1o buffatistall

onsirala the char-
acteristic. (CCA:
Test in Normel
and NoA-normal
control stata).

{10} Fhugosd Dynamics #10% of Parod, +10% of Time X x x X | The test must in- s ———————— | . |
1o ¥ or Double Amplitude o clude whichever is
£.02 of Damping Ratio, less of the fol-
lowing: Thiee full
{ | cyclas (six over-
l\__.J shoots after the
input is com-
plated]), or Tha
mumber of cycles
sullicient 1o doter-
mina tima to Y or

11) Shon Period Dy- ‘;‘.3‘ Pitch or 12%sec. Pilch | Caso ... X x X | (CCA: Tast in Mor- Yes.
{ ¥ |
naTics.

Rate, #0.10g Accalération, mul and Mon-nor-

. Lateral Directional

® | x| % | % |{CCA: TastinMor- | Low Spaed Engine | Yes.
mal or Non-nor- Inoporative Han-
mal control stata). diing may be gov-

{1) Minimum Contro! 43 Kis Aispead

Speed. Alr (V....). por

A Airworthe.
ness Standard or Low
Spood Engine: Inopos- farmance of con-
ativa Handling Charae- tral lemit that pre-
teristics in Air. wenls demonsia-
tion of Ve, in o
comvemtignal man
e

(2) Roll Resparsa (Rata) | +10% Roll Rate or + Fisec. | Cruise, and Ap-

Additonally, for those sim- | proach or Landing. nomal whee! de-
ulalors of aifplanes with re- faction (about
varsible fligh! control  Sys- 30%).

toms: wheal farce £10% or
2316 (1.3 dal),

Page 8



STIG Comments to Part 60 NPRM, Document 3 File 3

Table 3.d.(3) --- Delete
“cockpit” under Test.

Table 3.d.(6) --- Under Test:
Add Yaw Damper ON and
OFF.

Table 3.d.(7) --- Delete Level
A, not in AC 120-40C.
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60341

TaBLE oF OBJECTIVE TESTS—Continued

QPFS requirsments

Test

Tolwrance

Fiight

Para-
gragh 8

(3] Roll Response 1o
Cackpit Rall Controlar
Step Input

£10% or 22%/sec. roll rake ...

Agproach of Land-
ing.

onds after conircl

i establshed, tne !
controfier is re- r
tumad to neutral |
and the remmining
response i fo be
“hande-off.

(CCA: Test in
Normal and Nan-
normal centrel
stule).

{4) Spiral Stabilly ........

22° Bank or £10% in 20 sec-
ands. Bank must be in the
proper dirsction.

Recond results for

{5) Engina Inoperative
Tdm.

=1" Ruddar angla or £1° Tab
angle or equivalent pedal,
+2° Sidesiip anpgia.

Second Segment
Climb, and Ap-
proach or Landing.

—

. | Yes.

8) Rutider Response ...

£2ec, of £10% Yow Rate

Approach or Land-
ing.

Record results for
stabllity auvg-
mentation sysiem
ON and OFF. A

(7) Duich Rall, (Yaw
Damgper OFF),

0.5 sac. or #10% of paried,
£10% of time 1o %8 of dou-
ble omplitude or 202 of
damging retio, £20% or 31
se, of tme difference be-
tween peaks of bank and
sadaslip,

Cruisa, and Ap-

proach or Landng,

Recond resulls for af
Imasi & cycles with
stabilty aug-
mantation OFF.

- | Yes.

{8) Stamdy Stats Sidesiip

For given rudder poadion
Bank. 1" Sideslip, +10% or
22* Aileron, 0% or 5%
Spoiler of equivalant whasl

of force. Addition.
ally, for those simulaiors of
airplanes  wilh  reversible

force, +10% or 23 B (13
daN). snd Rucder podal
force, 210% or 25 b (22
daN).

27 | Agproach of Land-
Ing,

Propaller driven nir-
planes must fesl
m each 3
May Do A series
of shapshot test
resuls uming at
laast two rucder
ol

- | Yo

. Landings

Page 9
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TABLE OF OBJECTIVE TESTS—Continued

OPS raguiraments
- s-vmu Infarmation P’:'_g
ol
Test Talerance . Test details noles o
B|c|o
(1) Marmal Landing +3 Kis Airspeed, =1.5° Pich, | Landing .. % | % | % | Recond results from | Dertaton may be | Yex
416 Angln of Attack, £10% @ minimum of 200 Shown &% & Eep
or =10 ft (3 m) Alitede. Ad- 0 (BY m) AGL lo rate sagmant from
ditianally, for thoss simula- nagse-wheal louch the fima of MLG
tors of airplanes with revers- derwn, Results touch down.
inle flight control systems: ‘with madium,
Stick/Goturmn Foree 210% or light. and near
+5 |be (+2.2 daN). maximum landing
waights musl b
shown. (CCA:
Test in Normal
and Non-normal
centrol state).
(2} Minimurn/No Flap +3 Kis Airspesd, £1.5° Piich, | Minimum Conlified X | X | Record results from | Dorotation may ba
Landing. +1.5" Angle of Altack, 210% |  Landing Flap Con- a minimum of 200 shown a3 @ sepa-
or 210 0 {3 m) Alilude. Ad- | Bguration. i (61 m) AGL o ol segemend from
ditionally, for thosa simula- nosewheel touch- the time of MLG
tors of arplanes with revers- down with air- touth Sown.
e flight control systems: plans sl near
Stick/Column_ Force, 210% Maxemium Landing
or 25 Tbs 322 daN), Waight.
{3} Crosswind Landing £3 Kis Airspesd, +1.5° Pich, | > | X | Rucond resulls from ¥es
=16 Angle of Attack. 210% a minimum of 200
or #10 1t {3 m) Albfude, 22 1L (81 m} AGL,
Bank Angle, :2° Sideshp hraigh |
Angle, Additionaty, foe those nosawhesl touch
simulalors of airplanas with down, o 50% of |
reversibla flight control Vaur Sp00d, Liss |
tams: Wheel forca, $10% o¢ mARimUT ST
£3 B {1.3 doi} and Rudder onairaled cross.
£ force, 210% or 25 b wind d available. if
(2.2 2aN) not avadable uss
20 kta.
[4) One Engine Incpar. | 23 Kis Alspeed, 21.5° Pich, X | % | X |Recon resulls frem Yes.
Ative Landing (Mo re. £1.5° Angle of Attack, +10% a minimum of 200
auired for Single-on- Allitude or 210 ft {3 m), 42* 1 (61 m) AGL.
e pinplanes.). ank Angla, $2° Sideslp
Angla. nosawhend touch
down, ta 50% of
Wiy Epbad.
(5) Autoland (If appica- +5 Rt (1.5 m) Flare Height, 0.5 % | X | Record Laseral Devi- | This test s not @
ble), sec T, =140 Rimin (7 m/ alion and continug substitute for the
sac) Rals of Descert o Autopifal dis- Geround Etlects
Touch-down, 10 # (3 m) connect test requirement
Lateral Devintion from Max-
wrism  demonsirated croms-
wind (autoland) deviation.
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Table 3.e.(6) --- These are
two tests, and should be
listed as two separate tests.
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TABLE OF OBJECTIVE TESTS—Continued

QPS5 raquicomants

Toleance

Flight

Test details

Information Para-
noles graph &

23 Kis Aispeed, £1.5" Pich,

+1.5" Angle of Allack.

Go Around

=

Additionally, a Go
Arsund with an
anging iNoparalive
is required. This
test musi ba con-
ducted at naar
maximum landing
wtight and with
tha critical angine
ingperative, (Mol

onstrated (i agphi-
cabia) al mediom
Ianding waight
(CCA: Tasl in

(T} Dirmetionnl Cantral
(Rudder Effectveness]
with Symmatne revarse
thruat

+2 dogisec yirw min

On Ground

% | Record resuits from
8 speod approsi- |
mating touchdawn |
speed 1o the min- |
Imum thnust re-

anginsering simu-
Ltor data may be
considersd ag an
alpmative. Yaw
contal is appled
in both direclions
| undil reaching min-
mum thrust ra-
| versar operation

(B} Diractional Cantrol
(Rugdar ENoctiveness)
wilh asymmelric re-
verse thrust.

T
% | Maintain heading
| with yaw comtrol,

Record results

. Ground Effect

Demanstrate Longitudinal | 21°  Elevalor or  Stabilizer

Ground Effpct

Angle, and £3% Net Theust
or Equivalent, and £1° Angla
of Antack, and +10% Height!
Alitude or 25 fi {1.5 mb and
41 Knols Aimpeed, and 17
Pitch Antitude.

X | The Ground Effect
meodel must ba
validated by the
tast salactod and
@ raticnabe must
b provided for

bcular test

|
The lest selected for | Yes.
watidation is at tha |

raph 6, |
Ground Effect, in
Ehas attachmsn for
additional informa-
tgn, |
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Table 3.g. --- This is a
demonstration test. It does not
belong in Table of Objective
Tests. It should be moved to
Attachment 1, like other
demonstration tests.

Table 3.h. --- Tolerance
required in Attachment 6
should be written in Tolerance
column.

Table 3.i --- Distinction should
be made for those tests that
are not necessary if airplane
flight control computers are
used in simulator.

Table 3. Motion System ---
This table number should be 4,
and subsequent tables should
be changed accordingly.

Comments on proposed
requirements:

- What deficiencies in training
have been recorded, as track
record, for the currently
qualified simulators that
highlight insufficiency in the
AC 120-40B motion system
requirements?

- Justify the proposed
minimum excursion,
acceleration and velocity
ranges. How do these compare
to a typical current Level C
motion system?

- What is the added training
value by ‘higher’ proposed
minimum requirements?

- From motion system point of
view, the requirements for
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TABLE OF QBJECTIVE TESTS—Continued
QPS requirements
| Semusator i Para:
Test Tolerance ara level | Testdommiss | noles graph 8
aAlefc[o | |
: - S |
4. Braka Fads [ | | | |
Damonsirate Decraased | Moo | Tkl o Landing | % | % | AnSOC is requred [
Rraking EMiciency Dus | The gomansta |
1o Brake Temperaiure. | tion must show |
decraasad braking
| afficiancy dus o |
| beake lompora-
turn. Substan
| tinting data must |
i be provided
b Windshear | [
S0 & . | 1akectt and Landng | % | x| Roquess windshear | See Atiachmant &
modais that pro- for infarmation re-

Madals. |

vida truining in the |  lated to Level A
spacific skills and B simulators
noaded o meag-

nize wirdehoar

phenamana and

| to mxscute recov-

ary procadures. |

Sew Altachment 6 |
for tests, tolar-

ances, and proce- |
duras.

I. Envelope Pratection Funotions

The requirsmante of tests i, (1) through (8), of this aftachmant ane applcable 1o computor controlied airplanes anky. Time hisiory mesults anm reguired for simulator re-
£pansa o contral inpuls during aniry inlo envelope protection limits, Fiight West data must be provided for both normal and non-narmal control stales

1) Overspoed 5 Kis Alrspead

Taksodl. Cruise. and
Approach ot
| Landng,

(2) Minimum Speed +3 Kis Alrspesd

T

(CCA: Test in Nor-
mal and Non-nor-
mal contrel state ).

(CCA: Tast in Nor- |
mial and Nan-nor-
mad control stale.).

{3} Load Facior +0.1g Marmal Aceslaration ...... | Takeof! and Cruise

{CCA; Test in Nor-
mal and Noo-no-
mal control state.).

@) Pilch Angle ... +1.5" Pilch ......... Cruise, and Go | x X | (CCA: Testin More |

und. mal and Noa-nor-
| ! | | mal contral state.).

(5) Bank Angie . | +2% or +10% Bank [rEm————— | % | = |tcca: Testin o
| mal and Nonenor-
| mal control stals.),

(6) Angia of ABSEK .. | £1.5° ADA cmsmicsnrscnnne | SeCONG Segment | x | x |(cca: Teetin Nor
| Chmb, and Ap- mal and Non-nar-

sroach or Landing.

| mal conbrol state.).

3. Motion System | |

a. Minlmum Excursion

I Al lnast +40°

1) Prch

12) Roit ~ | Al laast &

(3} YW v . | Al loast & -

{4) Hazva Al leas! 40 inches 1okl mave-
S 5 mant

18) Sway | At lnast 45 inches total move-

. | ment

(8) Surge ..., Al Jeast 50 inches total move-

{7) Pitgh .......

(8) Roll ........

(9) Yaw

(10} Hoave | At lamat 83 inches lotal maove- | BT

An S0C is required |
for 3., (1) through |
{B). (Anphcabis to
il ervahsations
only) The = in
the Simulator
Laval column ap- |
plies if this DOF s
| used.

¢
-3

-

X X | An SOC in required |
X X for 3.8.(7) through
x| x {12). (Applicabla

1 iniinl evalus-

tions anly.)

x| x|

Levels C and D seem
unbalanced. The requirements for
surge, heave, pitch, roll and yaw can
(generally) be met using a motion
system with 60-inch stroke
actuators. Sway of 90 inches total
operational excursion requires a
system with approximately 72-inch
actuators.

- Increased foot-print of motion
system meeting proposed

requirements will limit use of some of

existing facilities.- All SOCs, in view
of objective tests, are redundant.
Table 3.d --- Under Test details:
MQTG should read as QTG and

MQTG. Also there is typo — linject
should be Inject.

Table 3.e --- Motion cue
repeatability being a subjective
demonstration should be moved to
Attachment 1.
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TABLE OF DBJECTIVE TESTS—Continued

QFS requiraments
Simdator ndormation Paa-
Test Tolerance s e level Tast detaits i graph 8
AlB|C|D
(11} Sway | At least 90 inches total move: | BIA .coiminmnmins x| x
mant.
{12) Bug0 oo | Al laast B8 inches tolal move- | MIA ... X | x
| et
b, Minimum Accalaration
(1) Piten .. Al lgust BD"pecd x| X An S0C Is requined
{2) Rall Al least B0%sac? x| x far 3.5.(1) through
3) Yow Al leag) BO"Rac? s T (6). (Applcable to
{4} Haave Al least 0.6g in & . X Imitid vt
only.) The ™" in
the Simutalor
Level cobumn ap-
phes if this DOF is
usad.
Al least 0.6g in aach direction X
Al lonst (L6g in each direction .
At lnast 100%s0c? X | X | AnSOC i required
Al laant 100%88c? X | % | for 36.7) trough
Al laast 100"/nect X | X | (12). (Applcable
Al laagt 0.8g in XX to Initial evishia-
i tions oeily. )
A4 Wt 0.6g in each dinection x| x
x| x
x An 50C is required
X for 3..(1) through
X i) e fo
L x Initial evaiuations
x only.} The ™~ in

Lavel column ag-

plies i this DOF &5
usad.
X | X | An 5S0C is required
x x for 3.¢.(T) through
X | x (12). (Apols
(1) Heave X | X | o initel evalae
(11) Sway(12) Surge : ; figng only.}

o, Froquency Responss
[T — T T A

. otion Cue l
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Begin Information

5. Control Dynamics

a. The characteristics of an airplane flight
control system have a major effect on the
handling qualities. A significant
consideration in pilot acceptability of an
airplane is the “‘feel’” provided through the
cockpit controls. Considerable effort is
expended on airplane feel system design in
order to deliver a system with which pilots
will be comfortable and consider the airplane
desirable to fly. In order for a simulator to be
representative, it too must present the pilot
with the proper feel; that of the respective
airplane. Aircraft control feel dynamics shall
duplicate the airplane simulated. This shall
be determined by comparing a recording of
the control feel dynamics of the simulator to
airplane measurements in the takeoff, cruise,
and landing configuration.

b. Recordings such as free response to an
impulse or step function are classically used
to estimate the dynamic properties of
electromechanical systems. In any case, it is
only possible to estimate the dynamic
properties as a result of only being able to
estimate true inputs and responses.
Therefore, it is imperative that the best
possible data be collected since close
matching of the simulator control loading
system to the airplane systems is essential.
The required control feel dynamic tests are
described in this attachment. This is usually
accomplished by measuring the free response
of the controls using a step or pulse input to
excite the system.

c. For airplanes with irreversible control
systems, measurements may be obtained on
the ground if proper pitot-static inputs are
provided to represent airspeeds typical of
those encountered in flight. Likewise, it may
be shown that for some airplanes, takeoff,
cruise, and landing configurations have like
effects. Thus, one may suffice for another. If
either or both considerations apply,
engineering validation or airplane
manufacturer rationale must be submitted as
justification for ground tests or for
eliminating a configuration.

(1) Control Dynamics Evaluations. The
dynamic properties of control systems are
often stated in terms of frequency, damping,
and a number of other classical
measurements which can be found in texts
on control systems. In order to establish a
consistent means of validating test results for
simulator control loading, criteria are needed
that will clearly define the interpretation of
the measurements and the tolerances to be
applied. Criteria are needed for both the
underdamped system and the overdamped
system, including the critically damped case.
In the case of an underdamped system with
very light damping, the system may be
quantified in terms of frequency and
damping. In critically damped or
overdamped systems, the frequency and
damping is not readily measured from a
response time history. Therefore, some other
measurement must be used.

(2) For Levels C and D Simulators. Tests to
verify that control feel dynamics represent
the airplane show that the dynamic damping
cycles (free response of the control) match
that of the airplane within the specified
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QPE roequirsmens
: S" IUJIN ine
Teat Talgrance | L. i ki Test datals
| alafc|o]
Repnatabity ... | - o [ e | % | % | x| % | & demonstravon s

required and mast |
te made par of

the MOTG. The

assassment pro-

codures must ba

dasigned 1o an-

swe that the mo-

tires 10 perform
a3 originally quali
filsdl. A0 scampis
damonstation i
described in para-
graph 7. Malion

4, Sound System [Reservad]

|
|
Cun Repeatatdily. |
|
1

Begin Information
5, Control Dynamics

. The characteristics of an uirplane Qight
control system have a major effect on the
handling qualities. A significant
consideration in pilot accaptability of an
airplane is the “feel” provided through the
cockpit controls, Considerabla offort is
expended on airplane feel system design in
arder to deliver a systemn with which pilets
will be comfortable and consider the alrplane

|um Feation for ground tests or for
eliminating a configumation.

[1] Control Dynamics Evaluations. The
dynamic prnpnn'u:s of control systems are
aften stated in terms of fraquency, damping,
and a number of other classical
measurements which can be found in texts
on control systems. In arder to establish o
consistent means of validating test results for
simulator control loading, criteria are needed
that will clearly define the interpretation of
the measurements and the tolarances to be
applied. Criteria are needed for both the

total |m!uJ dupla
significant, T band, l1|\||1u| F[A |I
an Figure 1 is £5 parcent of the initial
displacement smplitude Ay frnm the steady
state value of the oscillstion, Oscillations
within the rasidual band are considered

ifi When comparin
data to airplane data, the process would
ving or aligning the simulator
eady stale vi

compa

desirable to fly. In order for a simulater to be
representative, it too must present the pilot

with the proper feel; that of the resp
aizplane. Aircraft control feel dynamic
duplicate the airplane simulated. This shall
Lo d""ormlnr‘cl by comparing o :murdmg of

i system and the 1 i
system, including the critically ‘\mpﬂ] case.
In the case of an underdamped system with
very light damping, the systam rrn5 he
quantified in terms of frequency
damping, in eritically damped or
1 systams, the frequency and

the control feel dy of the i o
airplane measursments in the lakeoff, cruise,
and landing configuration.

b. Recordings such as free response to an
impulse or step function are classically used

damping i not readily measured from &
response time history. Tharefore, some ather
measuremant must be nsed.

{21 For Levels C and D Simulators. Tests to
verify that control feel dynamics represent

satisfactory, the s
same number of sig
within one when
nirplane date. Thi
the response is illus ued in Fij |r|m 1 of this
attachment,

(2] Critically Dasmyped and Ov: wrdamped
Respange. Dua to the noture of or
damped responses (no overshoet
to reach 90 percent of the stead;
[neutral point) value would be th

m estimate the dynamic propesties of
electromechanical systems.
anily possible to estimate th
properties as a result of only being able to

the airplane show that the dynamic damping
cycles {free response of the eontral) match
IJ:M of the .ulplane within the specified

estimate true inputs and
Therefo: is imparative that the best
possible data be collected since close

matching of the simulator contn

An
evalunting the responss and the tolerance o
e applied are described below for the
u::dud unped and critically dmupzﬁ Cases

the airplane within £10 percent. The
simulator responsa must ba rmlnlw damped
also. Figure 2 illw

{3){n) The Iollu
tolerances, T. for
referenced me
2 of this altach

mathod of ng SUMKMAT
n of the

Figures 1 and

system to the airplane systams is e

The required control feel dynamic tests are
described in this attachment. This is usually P
sccomplished easuring the free response 8 rate Jimit

o

o measurements are required for the
the time to first zero crossing (in case
present) and the subsequent

T[Pg) £10% of F
T[Py) 220% ol P :
T[A) z10% o 20% of Subsequent Peaks
Regidual Band

of the controls using a step er pulse inpul to
excile the sy s:n.m

e Far airplanes with irmeversible contral
SYSUOmS, medsurements may be obtained on

measure cycl

perlnd

be shown that for seme -.uxp.nnes (akm off,
eruise, and landing configurations have like
effacts. Thus, one may suffice for anather. If

to overshoots
either or both ¢
englneering valid

his o v to
yoles on an individual basis in case
there are nonuniform periods in the
response, Each period will be independently
cnmpamd to the respective period of .I!c-
lane control system and,
{Jnmuv the full tolerance spocified for that

(b) The damping telesance will be applied

on an indiv

must be taken when applying the tolerance
to small evershoots since the significance of

hecomes

TlAs) £5% o
Fonedes

[} In the event the number of cycles
completed cutsidn of the esidual band, and
thereby significant, exceeds the number
de |nru:d in In,.m: 1 of this attachmaent, the

5 I'I]\\'lllapplx
T{P,) £10{n+1)% of P, where "n" is the noxt
in sequenee.

e. Alternative Method for Control
Dynamics. (1) An alternative momns for

dial basis. Cara

Caly

manufacturer rationale must be submitted as  such

tolerances. An acceptable method of
evaluating the response and the tolerance to
be applied are described below for the
underdamped and critically damped cases.

d. Tolerances. (1) Underdamped Response.
(a) Two measurements are required for the
period, the time to first zero crossing (in case
a rate limit is present) and the subsequent
frequency of oscillation. It is necessary to
measure cycles on an individual basis in case
there are nonuniform periods in the
response. Each period will be independently
compared to the respective period of the
airplane control system and, consequently,
will enjoy the full tolerance specified for that
period.

(b) The damping tolerance will be applied

to overshoots on an individual basis. Care
must be taken when applying the tolerance
to small overshoots since the significance of
such overshoots becomes questionable. Only
those overshoots larger than 5 percent of the
total initial displacement will be considered
significant. The residual band, labeled T(Ad)
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on Figure 1 is +5 percent of the initial
displacement amplitude Adfrom the steady
state value of the oscillation. Oscillations
within the residual band are considered
insignificant. When comparing simulator
data to airplane data, the process would
begin by overlaying or aligning the simulator
and airplane steady state values and then
comparing amplitudes of oscillation peaks,
the time of the first zero crossing, and
individual periods of oscillation. To be
satisfactory, the simulator would show the
same number of significant overshoots to
within one when compared against the
airplane data. This procedure for evaluating
the response is illustrated in Figure 1 of this
attachment.

(2) Critically Damped and Overdamped
Response. Due to the nature of critically
damped responses (no overshoots), the time
to reach 90 percent of the steady state
(neutral point) value would be the same as
the airplane within 10 percent. The
simulator response must be critically damped
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also. Figure 2 illustrates the procedure.

(3)(a) The following summarizes the
tolerances, T, for an illustration of the
referenced measurements. (See Figures 1 and
2 of this attachment):

T(Po) £10% of Po

T(P1) £20% of Pi

T(A) £10% of A1, £20% of Subsequent Peaks
T(Ad) £5% of Ad= Residual Band
Overshoots 1

(b) In the event the number of cycles
completed outside of the residual band, and
thereby significant, exceeds the number
depicted in figure 1 of this attachment, the
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following tolerances (T) will apply:

T(Pn) £10(n+1)% of Pn, where ‘‘n”’ is the next
in sequence.

e. Alternative Method for Control

Dynamics. (1) An alternative means for
dealing with control dynamics applies to
airplanes with hydraulically powered flight



