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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  2.d.(1) --- Level A and B 
should be deleted. 
 
Table 2.e. --- Correct typo 
for Deceleration. 
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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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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  3.b.(1), (2) and (3) --- 
Paragraph 3 should be 5 under 
Information notes. 
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 Table  3.b.(3) --- “CCA: Test 
not required …..” should be 
added. Fly-by-wire rudder 
system exits now. 
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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?   
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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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Table  3.e.(6) --- These are 
two tests, and should be 
listed as two separate tests. 
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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 
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 – Iinject 
should be Inject. 
Table  3.e --- Motion cue 
repeatability being a subjective 
demonstration should be moved to 
Attachment 1. 
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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 

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) 

on Figure 1 is ±5 percent of the initial 
displacement amplitude Ad from 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(P0) ±10% of P0 

T(P1) ±20% of P1 

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 

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 

 
 


