APPENDIX 1
Map of G-ASWI's operating area showing last flight leg
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APPENDIX 3

Westland Wessex 60

Rotor speed during entry to autorotation following total power loss
100Kts at start, ISA sea level

Deceleration at —5ft/sec? to 65Kts

13,500 LB aircraft weight

No blade stall representation

Collective pitch control travelling time 0.75 secs.
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APPENDIX 4

An Investigation Of The Time Taken To Respond To Total Engine Failure.

The Royal Air Force Institute Of Aviation Medicine

J W Chappelow

Method

This trial was undertaken using the British Airways Sikorsky S—61N simulator at Dyce Airport,
Aberdeen®. The procedure was as follows. At the end of a routine training detail the handling
pilot was ordered to overshoot. When the pilot had established straight and level flight, the simu-
lator instructor operated a switch which caused simultaneous failure of both engines. The time
elapsing between closure of the switch and the collective pitch lever reaching the bottom stop was
recorded by the simulator computer.

Results

It was the intention that all subjects would be unaware of the trial before they experienced the
double engine failure. Accordingly data from two training captains who may have known about it
were rejected leaving 26 usable response times. Data on age and helicopter flying experience
were available for 24 and 20 of these subjects respectively. The data are summarised in Table 1.
Reaction time data in general have skewed distributions, but the mean and median of these data are
3.08 and 3.07 respectively, indicating only a slight positive skew. Accordingly normalising trans-
formations are considered unnecessary for the present purpose. Correlation coefficients were
calculated between response time and each of the other variables. They were with age, 0.0725;
with total hours, —0.0175: with S—61N hours, 0.0363, but all were nonsignificant.

TABLE 1: Summary of data

N Total S_61N Res;?onse
Helicopter Time
(years) Hours
Hours (seconds)

X: 33.33 2883 1638 3.08
S: 5.95 1487 898 0.94
N: 24 20 20 26
Max: 43 6000 3000 5.5
Min: 24 550 150 1.5

*The trial was made possible by the co-operation of the staff and pilots of British Airways Helicopters Ltd
and Bristow Helicopters Ltd which is gratefully acknowledged.



Discussion

There is a great deal of laboratory data on response times in a wide variety of conditions, but
little involving “real world” operating procedures. One airborne study by Helmut Kuehnel (1960)
produced average response times of 0.23 sec and 0.33 sec to lateral and longitudinal aircraft disturb-
ances, respectively. In this study, however, the pilot subjects were aware of the nature of the
experiment and were waiting attentively for the stimulus to respond. It is not surprising, therefore,
that their response times approximate those found in simple reaction time experiments in the
laboratory. They indicate an absolute minimum for any response time. Green and Skinner (1981)
in a simulator experiment very much like the present one found the time taken to initiate throttle
closure in response to a control failure during take-off averaged 2.7 sec (standard deviation, 0.83).
Allowing for the fact that the present study involved completion rather than initiation of a res-
ponse, this result is very close to the present one (3.08 sec, standard deviation 0.94). Thus, on the
basis of the available data, a realistic expectation for the time taken by a pilot to respond to an
emergency (even one of primary importance) is about three seconds. Given the special conditions
pertaining in a simulator exercise, when pilots traditionally expect emergencies, this estimate is
probably low rather than high. It does, however, seem to be independent of significant influence,
by age or experience. Finally, the results of this trial indicate that there is a small, but not negli-
gible chance (2 — 3 per cent) that a given pilot’s response time will exceed five seconds.
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