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Early in the history of aviation, it was recognized that
serious pilot performance degradation could occur as a
result of pilot fatigue (Ray, Martin, and Alluisi, 1961).
Pilots, their supervisors and managers had a vested interest in maximizing the utilization of individual pilots. For
the pilots, the more hours per day that they could work,
the amount of money or the number of days off duty
would be increased. For management, more hours of
utilization per pilot meant that fewer pilots would be
required on the payroll. However, this vested economic
interest was in conflict with flight safety and with the
safety of the traveling public in commercial air transport.

and Klein, 1976). In fact, government regulations have
remained largely unchanged and unchallenged, while the
operating environment of aviation has undergone rapid
and radical changes (Siegel, Gerathewohl and Mohler,
1969).

The New Operational Environment

Consequently, government regulatory bodies were established to guide aviation operators in adopting operational
policies and practices which could contribute to flight
safety and minimize the risks to the traveling public.
Regulations were instituted that limited the scheduled
flight time of pilots to eight hours in any 24-hour period;
30 hours in a seven-day period; 100 hours in a month;
and 1,000 hours in a year. A violation of these regulations could result in fines, suspension or revocation of
licenses and operating rights (Slight, 1966).

When the pilot utilization rules were first implemented,
aviation was primarily a daylight, clear-weather operation
by aircraft with speeds of 100 to 150 miles per hour or less.
There were few departures outside of daylight hours and
most evening departures were back on the ground by 2200
hours. The demand for long-distance, high-speed, 24hour-a-day operations had not yet developed and the technology did not exist to support it. Pilots rarely found
themselves more than 500 miles from their points of departure after one day’s flying, and crossing more than one time
zone rarely occurred. As a result, pilots were practically
never required to fly all night or to arise at 0100 to 0200 on
their domicile time to fly a predawn departure from a city
three or more time zones from their homes.

Although these standards of pilot utilization have been
accepted since their inception early in the evolution of
commercial aviation, flight time limitations are being
questioned as to their adequacy to realistically reflect the
work load carried by today’s pilots (Wegmann, Conrad

The cultural appetite for mobility and the economic need
to minimize aircraft downtime caused airlines to schedule
around-the-clock operations between major cities (Lederer
and Enders, 1987). Including feeder segments and intermediate stops, pilots fly about 20 to 30 percent of their

trips between their domicile hours of 2300 and 0600 (Harvey
et al, 1969, and Human Engineering Group, 1965).
The increased speed of aircraft has resulted in pilots
spending longer hours on duty before they reach their
limit of eight hours flying time. The flying time between
cities has been decreased by a factor of three in the last
40 years, but the time required to deplane and board
passengers, and load and unload cargo has remained relatively fixed. Thus, the ratio of flying time to on-duty
time has been steadily dropping. It is quite common for a
pilot to be on duty for more than 12 hours and not approach the maximum flying time limit of eight hours;
and on multi-leg flights across the United States, duty
time may stretch to 14 hours including stopovers and
delays. If this duty period occurs during a pilot’s normal
waking hours, fatigue may not result. However, if these
extended duty periods occur during the pilot’s normal
sleeping hours, serious fatigue and performance problems could result (Webb, Agnew and Williams, 1971).

The Body Gets Confused
Fatigue and performance problems can be linked to changes
in the physiological functioning of the body’s circadian
rhythms (natural sleep/wake cycles). In cases of extended periods of duty time or functioning in a different
time zone, the environmental cues used by the body to
produce these rhythms are disrupted or rescheduled according to current conditions. Hunger, sleep/wake cycles,
body temperature and other physiological rhythms may
become desynchronized, depending on the extremity of
the situation. This internal dissociation can cause changes
in mood, loss of physical and mental efficiency, and add
to existing levels of fatigue brought about by normal
operating conditions.
In the specific case of performance, Klein and his coworkers (1976) found decrements in simple reaction time,
as well as complex sensorimotor tasks. Recovery from a
condition of internal desynchronization was found to take
from a number of hours to as long as two to three weeks.
This recovery time is an important consideration when
dealing with flight and cabin crew scheduling.
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home base flight operations at about 2130 for a subsequent 4+50 flight to the layover point. The pilot will
generally get to bed at 0500 or 0600. He must sleep long
enough to overcome the sleep loss from the incoming
flight, and yet be able to return to sleep early enough on a
second sleep period, both within 23 hours, to be adequately rested for the maximum legal flying duty day
which has a rising time of 0200. To further complicate
the situation, the return trip has four landings and takeoffs, one of which occurs at the 0900 rush period at one
of the world’s busiest airports.
Table 2 outlines a schedule which is fatiguing to a pilot
who does not sleep well during daylight hours. However,
if a pilot can sleep six to eight hours in the afternoon and
early evening, this schedule, due to this 23-hour cycle,
permits a constant sleep, work and relaxation sequence.
Table 3 outlines a schedule which exemplifies the long
duty time within the legal limits of flying time. The crew
is on duty more than a 12-hour day which ends at 0500.
Since there are three legs to the trip, there is a strong
possibility of weather, traffic or mechanical delays which
could significantly extend an already long duty period.
The schedule in Table 4 outlines a very early morning
departure and a reasonably scheduled flight time duty
day. However, the return trip begins just as the pilot
would normally retire, and it involves a nearly 10-hour
duty day. It is very unlikely that any pilot will report for
the second duty period with more than a two- or threehour nap.
Table 5 outlines a schedule which involves a 2+10 wait
between flights in the middle of the night. During this
period, the pilot’s alertness, level of arousal and performance could be expected to be very degraded for the
second leg. He must then sleep twice in the next 22 hours
to be adequately rested for the early morning trip home.
The three-day trip in Table 6 outlines a schedule that
exemplifies desynchronized all-night and pre-dawn pairings — or combinations — of flights during a duty cycle.
In addition, the two final days involve long duty times and
several stops with the virtual certainly that the duty days
will be extended beyond the schedule time due to delays.

Following are some examples of domestic two-and threeday trips that have a high fatigue potential due to disrupted diurnal cycles. All times are based upon the
pilot’s domicile 24-hour clock, and each trip sequence
starts and ends at the pilot’s home station. The initial
duty period of each day starts one hour before the pilot’s
flight departs; it generally takes one to two hours after
landing to get to bed in layover cities.

The less desirable sequences in Tables 1 through 6 are
flown by the most inexperienced crews at the bottom of
the seniority list. The problem of the inexperienced crew
is even more severe in the last five years (Besco, 1987a).

Table 1 outlines a typical example of desynchronized
scheduling of trips. On day one, the pilot reports to

Table 7 outlines an example of a sequence which involves very early morning departures. However, since

Intensifying the Problem
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all three days of the trip are similarly scheduled, the
effects of desynchronization are minimized.
Table 8 outlines an example of a desynchronized schedule with the possibility of fatigue effects minimized.
After a midnight departure and a short flight, the crew
can “sleep out” fatigue for six to nine hours and return
home on a relatively short trip with a mid-afternoon
departure. Since each day’s flying involves only one leg,
the risks of multiple approaches, landings and takeoffs
are eliminated, as well as the long duty days which
accompany multiple legs.
As evidence of desirability, a schedule such as appears in
Table 8 likely will be chosen by the most senior and
experienced crews, and a schedule such as in Table 7
probably will be flown by crews in the upper half of the
seniority brackets.

Comparing Flight Operations
The fatiguing effects of desynchronization on international flight crews has been discussed in detail by many
authors (Buck 1976; Graeber 1986; Human Engineering
Group, 1965; Nicholson 1972, 1970; Siegel et al., 1961).
However, diurnal desynchronization can be more a hazard
in domestic operations than in international operations.
Some of the primary reasons are that, in domestic operations, more takeoffs and landings are made, increasing
exposure to risk (Graeber, 1987), and the approaches are
made in a higher density traffic environment. Also, domestic schedules typically have fewer days off between
trips. Domestic flight crews generally shift diurnal cycles
more frequently and suffer the resultant effects four to
seven times per month, while international crews usually
shift only one to three times per month. International
crews generally fly in a lower work load environment in
the cruise portion of their flights, and they are in cruise a
longer percentage of the time than are the domestic crews.
The domestic traveling pubic receives more exposure to
the risks of diurnal desynchronization simply because
there are more departures per day and most domestic
flights operate seven days a week. Therefore, domestic
diurnal desynchronization problems should receive even
more attention, analysis, research and operational planning than they do in international operations.
If diurnal desynchronization is a serious hazard, it could
be asked, “Why is not the aviation profession doing
something to minimize the problem?” We touched on
one of the basic conflicts which detracts from self-adjustment from within the industry. The airlines and the
individual pilots have an immediate, or short-term, economic interest in maximizing utilization of pilots.

Pilots and airlines have negotiated on-duty time limitations, such as a maximum 14-hour work day; and they
have negotiated reduced maximum flight and duty times
during normal sleeping hours. These examples contribute to flight safety by reducing fatigue.
Unfortunately, change comes slowly because, I believe,
pilots suffer the insecurities shared by all of humankind.
First, medical problems present threats to the pilot. The
primary cause behind loss of professional status and earning power in pilots is ill health. Many pilots may experience anxiety by calling attention to anything that would
reflect unfavorably on their health or subject them to more
intense, or more frequent, medical scrutiny. Some pilots
may believe that to admit to any form of insomnia, even in
the middle of the afternoon before a late night departure,
may be considered an admission of degraded emotional
health.
Second, pilots, as a group, have developed respect and
satisfaction for their own physical capabilities. Their feelings of self-respect are integrated with the knowledge that
they have been selected, trained, promoted and rewarded
for their judgment, perceptual motor capacities, physical
health and emotional stability. To admit that these attributes can be degraded to the point of reducing flight
safety is psychologically difficult for some pilots to admit.
Of course, there is a high redundancy and error tolerance
in modern aviation. The cross-checking and monitoring
by other crew members, flight controllers and other communicators cause most errors to be corrected gracefully
and uneventfully. However, the increased risk levels of
fatigue-induced errors could be a significant factor in a
serious accident (Besco, 1987b).

One Fix That Worked
An interesting example of how close performance monitoring can reveal the effects of diurnal fatigue was reported by Berry (1970) during the Apollo Program. The
best prepared and motivated flight crews in the world
made a surprising number of procedural blunders until
the program switched to the same 24-hour day for all
flight crew members, with everyone on the mission sleeping
from midnight to 0700 (Houston, Texas, U.S.) time.
However, airline flight crew scheduling managers look upon
their jobs as (1) providing schedules to meet legally defined safety requirements and (2) establishing schedules
that minimize the expense to their company. Since legal
duty time limitations do not currently address problems
caused by diurnal desynchronization, scheduling managers
may not feel that they have either the authority or responsibility for solving those problems. Also, additional con-

F L I G H T S A F E T Y F O U N D A T I O N • HUMAN FACTORS & AVIATION MEDICINE • NOVEMBER/DECEMBER 1990

3

Day
1
2

Wake-up

Report

1930
0200

2130
0330

1

2030

2230

2

2000

2130

1
2

2000
1500

2200
1645

1

0430

0600

2

2200

2330

1

2030

2230

2

0300

0500

1

2100

2225

2

0100

0215

3

0230

0405

1

0400

0545

2

0100

0215

3

0200

0330

1
2

2100
0030

2301
1345

Takeoff

Landing

Daily
Total

On-Duty
Hours

Layover
Time

4+50

6+05

23+55

8+00

10+52

5+47

9+07

6+25

8+45

4+50

6+05

7+25

12+15

2230
0430
0715
1030
1220

Table 1
0320
0641
0954
1148
1107

4+50
2+11
2+44
1+18
1+47

2330
0410
0555
2230
0115

Table 2
0300
0500
0722
0010
0600

3+30
+50
1+27
1+40
4+45

2300
1745
2101
2255

Table 3
0350
1834
2148
0445

4+50
+49
+47
5+50

0700
0905
0030
0330
0610

Table 4
0802
1250
0123
0533
0910

1+02
3+45
+53
2+03
3+00

4+47

7+05

5+56

9+55

2330
0530
0600

Table 5
0320
0650
1150

3+50
1+20
5+50

5+10
5+50

8+35
7+05

21+55

2325
0500
0315
0515
0910
1030
0505
0605
0730
0855
1005
1215

Table 6
0315
0607
0406
0617
1001
1130
0537
0657
0828
0931
1142
1515

3+50
1+07
+51
1+02
+51
1+00
+32
+52
+58
+36
1+37
3+00

4+57

7+57

19+53

3+44

9+30

16+20

7+35

11+25

0645
0815
0315
0515
0820
1005
0430
0715

Table 7
0748
1115
0406
0617
0935
1038
0618
1125

1+03
3+00
+51
1+02
1+15
+33
1+48
4+10

4+03

5+45

14+45

3+41

8+38

16+37

5+58

8+10

0001
1445

Table 8
0330
1845

3+29
4+00

3+20
4+00

4+44
5+15

straints could reduce flexibility in scheduling pilots.
New policies and practices for minimizing the effects of
diurnal induced fatigue should be consistent with the operating philosophy underlying all flight operations and flight
crew scheduling decisions. The following criteria, generally, have been accepted as a basis for flight crew scheduling philosophy in commercial aviation: safe; legal; economical; pilot preference; and precedent and tradition.
4

Flight Time

13+53

12+40

10+25

10+00

Some specific recommendations are presented for consideration in domestic flight crew scheduling. Some are
more applicable to particular types of operations than
others; some recommendations will overlap in certain
operating environments. However, all these recommendations are consistent with the stated philosophy, and all
will contribute to reducing the ill effects of diurnal
desynchronization on pilots.
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1. Flights that include departures or duty in the offhours should be given top priority in the selection of
trips to be scheduled for subsequent days of the sequence. If an outbound trip results in diurnal
desynchronization, the return trips, and any trips on intervening days, should be chosen to minimize the fatiguing effects of desynchronization.
2. Establish duty period limits of eight hours for offhours trips with a maximum of two scheduled landings.
This will minimize the possibility that scheduled on-duty
times can be dramatically extended in the middle of the
night by creeping delays and schedule slippages.
3. Accomplish scheduling and trip combinations on a
system-wide basis to maximize the number of available
alternatives. Current constraints include combining trips
on freighters only with freighters, passenger trips only
with other passenger trips, or certain trips being historically assigned to be flown by crews in certain cities.
Such constraints serve only to reduce the options and
alternatives available for establishing schedules to minimize the fatigue of desynchronization.
4. Keep the departures on the second and subsequent
duty days as close to 24 hours after one another as is
possible. This enables crews to establish a consistent
sleep, work and relaxation schedule.
5. Pair up the off-hours departures in three- to six-day
sequences to minimize the frequency of diurnal shifts.
6. Provide higher economic incentives to pilots on diurnally desynchronized trips to attract more senior crew
members to these trips. This will have the effect of
uncoupling the double jeopardy of low experience and
diurnal fatigue. In addition, pilots who have more personal tolerance for diurnal desynchronization would be
attracted to these trips.
7. Maximize the number of evening departures to be
flown by the western-most based pilots on the system, so
that the effects of staying awake until well past midnight,
and approaching dawn, will be minimized.
8. Assign the maximum number of predawn and early
morning departures to the eastern-most based crews to
minimize past-midnight wake-up calls.
9. Provide standby or reserve crews with at least 24hour notice for off-hours departures so they can adjust
their rest schedules to fit the evening or predawn departures, or dedicate a portion of reserve pilots to off-hours
availability.
10. Establish guidelines for the upper limits of “actual”
versus “scheduled” flying times and duty hours per duty

period. This will reduce economic and organizational
pressures on the pilot in spite of creeping and compound
delays.

Solution Is Reachable
Domestic flight operations involve significant night flying. This flying can be a serious hazard through diurnally-induced fatigue. With only slight changes in scheduling
policies and practices, these ill effects of diurnal
desynchronization can be reduced.

References
Adams, O.S. and Chiles, W.D., “Human Performance as a Function of the Rest Cycle,” Wadd Tech, Rep 60-248, March 1960.
Alluisi, E.A., “Influence of Work-Rest Scheduling and Sleep
Loss on Sustained Performance.” In W.P. Colguhoun (Ed)
Aspects of Human Efficiency: The Diurnal Rhythm and Loss of
Sleep, London, English University Press, 1972.
Berry, C.A., (1970), “Summary of Medical Experience in the
Apollo 7 through 11 manned Spaceflights,” Aerospace Medicine, 41, 500-519.
Besco, R.O., (1987a), “Maintaining Minimum Pilot Aptitude
Levels in Commercial Aviation,” Paper presented to the Fourth
International Symposium on Aviation Psychology, Columbus,
Ohio, April 26-30, 1987.
Besco, R.O., (1987b), “Aircraft Accidents Aren’t,” Flight Crew
Performance Bulletin #87-1, Professional performance Improvement, Inc., Lakewood, California, June 1987
Brindley, G.S., “Intrinsic 24-hour Rhythms in Human Physiology and their Relevance to the Planning of Working Programms,”
RAF Institute of Aviation Medicine, Flying Personnel Res. Comm.
Rep. No 871, 1954.
Chiles, W.D., Alluisi, E.A., and Adams, O.S., (1968), “Work
Schedules and Performance During Confinement,” Human Factors,
10 143-196.
Colguhoun, W.P., (1970), “Circadian Rhythms, Mental Efficiency and Shift Work,” Ergonomics, 13, 558-560.
Dodge, R. (1982), “Circadian Rhythms and Fatigue: A Discrimination of their Effects on Performance,” Aviation, Space,
and Environmental Medicine, 53(11), 1131-1136.
Graeber, R.C., “Aircrew Fatigue an Circadian Rhythmicity,” in
E.Wainer and D.C. Nagel (Eds) Human Factors in Aviation (in
press), New York, Academic Press, 1987.
Graeber, R.C., “Crew Factors in Flight Operations: IV. Sleep
and Wakefullness in International Air Crews,” NASA Technical
Memorandum 88231, February 1986.
Globus, G.G., “A Syndrome Associated with Sleeping Late,”
Psychomatic Medicine, 31, 528-532,1969.
Hartman, B.O. and Cantrell, G.K., (1967), “MOL; Crew Performance on Demanding Work Rest Schedules Compounded by
Sleep Deprivation,” School of Aviation Medical Report, TR67-99.
Harvey, J., Horton, F., Stafford, R. and Stanton, W., “A Study of
Air Safety,” Congressional Record, U.S. House of Representatives, Washington D.C., August 1, 1967, H6747-6777.
Hockey, G. R. J. and Colguhoun, W.P., “Diurnal Variations in
Human Performance: A Review.” In W.P. Colguhoun (Ed)
Aspects of Human Efficiency: The Diurnal Rhythm of Loss of
Sleep, London, English University Press, 1972.
Howitt, J.S., Hay, A.E., Shergold, G.R. and Ferres, H.M., (1978),
“Workload and Fatigue: In-Flight EEG Changes,” Aviation, Space,
and Environmental Medicine, 49 (10), 1197-1202.
Human Engineering Group, “Aircrew Fatigue in International Jet
Transport Operations.” A report to the Director General of Civil
Aviation, Melbourne, Australia, April, 1965, Department of Supply,

F L I G H T S A F E T Y F O U N D A T I O N • HUMAN FACTORS & AVIATION MEDICINE • NOVEMBER/DECEMBER 1990

5

Australian Defense Scientific Service Aeronautical Research Laboratories.
Johnson, L.C., “Psychological and Physiological Changes Following Total Sleep Deprivation,” (pp. 206-220). In A. Kales (Ed)
Sleep, Physiological, and Pathology, Lippincott, New York, 1969.
Klein, K.E., Wegmann, H.M., Athanassenas, G., Holweck, H.
and Kuklinski, P. (1976), “Air Operations and Circadian Performance Rhythms,” Aviation, Space, and Environmental Medicine, 47, (3), 221-230.
Klein, K.E., Wegmann, H.M. and Hunt, B.A., (1972), “Desynchronization
of Body Temperature and Performance Circadian Rhythms as a
Result of Outgoing and Homegoing Transmeridian Flight,” Journal of Aerospace Medicine, 43 (2), 119-132.
Lederer, J.F. and Enders, J.H., “Aviation Safety — The Global
Conditions and Prospects,” Paper presented a the Deregulation & Safety Conference, Northwestern University, June 1987.
Monroe, L. J. (1967), “Psychological and Physiological Differences Between Good and Poor Sleeping,” Abnormal Psychology, 72, 255-264.
Murphy, M.R., Randle, R.J. and Williams, B.A. (1977), “Diurnal
Rhythms of Visual Accommodation and Blink Responses Implications for Flight Deck Visual Standards,” Aviation, Space,
and Environmental Medicine, 48 (6), 524-526.
Naitod, P. (1969), “Sleep Loss and its Effects on Performance,”
Navy Med Neuopsychiatric Res Unit., No. 68-3, San Diego,
California.
National Academy of Sciences (1972), “Human Factors in
Long Duration Space Flight,” Washington, D.C.
Nicholson, A.N. (1972), “Duty Hours and Sleep Patterns in
Aircrews Operating World Wide Routes,” Aviation, Space, and
Environmental Medicine, 43, 138-141.
Nicholson, A.N. (1970), “Sleep Pattern of an Airline Pilot Operating World-Wide East-West Routes,” Aerospace Medicine,
41, 626-632.
Orr, W.C., Hoffman, H.J. and Hegge, F.W., (1974), “Ultradian
Rhythms in Extended Performance,” Aerospace Medicine, 45
(9), 995-1000.
Ray, J.T., Martin Jr., O.E. and Alluisi, E.A., (1961), “Human
Performance as a Function of the Work-Rest Cycle,” National
Academy of Sciences, National Research Council, Washington, D.C., Publication 882.
Siegel, P.V., Gerathewohl, S.J. and Mohler, S.R., (1969), “Disruption of Circadian Rhythm Poses a Stress on the Long
Distance Air Traveler,” Science 164, 1249-1255.
Slight, V.C., (1966), “A Study of the Legal Aspects of Flight Crew
Fatigue,” Institute of Air and Space Law, McGill University, Montreal.
Taub, J.M. and Berger, R.J. (1969), “Extended Sleep and Performance: The Rip Van Winkle Effect,” Psychonomic Science, 16,
205-225.
Webb, W.B., “Partial and Differential Sleep Deprivation,” (pp.
221-231). In A. Kales (Ed) Sleep, Physiology and Pathology,

Lippincott, New York 1969.
Webb, W.B., Agnew, H.W. and Williams, R.L., (1971), “The
Effects of Sleep of a Sleep Period Time Displacement,” Aerospace Medicine, 42, 152-155.
Wegmann, H.M., Conrad, B. and Klein, K.E., (1976) “Flight,
Flight Duty, and Rest Times: A Comparison Between Different
Countries,” Aviation, Space, and Environmental Medicine 54
(3), 212-217.
Wilkinson, R.T., (1968), “Sleep Deprivation: Performance Tests
for Partial and Selective Sleep Deprivation,” Prog. Clinical
Psychology, 8, 28-43.
Winget, B.A., DeRoshia, C.W. Markley, C.L. and Holey, D.C.,
(1984), “A Review of Human Physiological and Performance
Changes Associated with Desynchronosis of Biological Rhythms,”
Aviation, Space, and Environmental Medicine, 55 (12), 10851096.

About the Authors
Robert O. Besco , Ph.D. is the founder and president of
Professional Performance Improvement Inc., in Lakewood,
Calif., U.S. He specializes in the development and
implementation of profit improvement, performance
management and safety enhancement systems for the aviation
industry.
Besco is adjunct associate professor of aviation psychology
at the University of Southern California, Institute of
Aerospace Safety and Management. He remains a consultant
to the Flight Training Department of American Airlines,
where he flew as captain in the DC-9-80 and pilot on
DC-10 and Boeing 707 aircraft before his retirement.

Conrad B. Smith is a flight crew integration engineer for
McDonnell Douglas Space Division in Houston, Texas,
U.S. He previously spent 10 years in product and mechanical
design work.
Smith earned a B.A. in psychology and an M.S. in industrial/
organizational psychology from California State University,
Long Beach, California, U.S. He also has taken coursework
in mechanical engineering at the University of Houston,
Houston, Texas.

What’s Your Input?
Flight Safety Foundation welcomes articles and papers for publication. If you have an article proposal, a completed manuscript
or a technical paper that may be appropriate for Human Factors and Aviation Medicine please contact the editor. Submitted
materials are evaluated for suitability and a cash stipend is paid upon publication. Request a copy of “Editorial Guidelines for
Flight Safety Foundation Writers.”

HUMAN FACTORS AND AVIATION MEDICINE
Copyright © 1990 FLIGHT SAFETY FOUNDATION INC. ISSN 0898-5723
Articles in this publication may be reprinted in whole or in part, but credit must be given to Flight Safety Foundation and Human Factors and
Aviation Medicine. Please send two copies of reprinted material to the editor. Suggestions and opinions expressed in this publication belong to the
author(s) and are not necessarily endorsed by Flight Safety Foundation. Content is not intended to take the place of information in company policy
handbooks and equipment manuals, or to supersede government regulations. • Manuscripts must be accompanied by stamped and addressed return
envelopes if authors want material returned. Reasonable care will be taken in handling manuscripts, but Flight Safety Foundation assumes no
responsibility for material submitted. • Subscriptions : $50 U.S. (U.S. - Canada - Mexico), $55 Air Mail (all other countries), six issues yearly. •
Staff: Roger Rozelle, director of publications; Arthur H. Sanfelici, senior editor; Ashton Alvis, production coordinator; Sandra Mitchell, editorial
assistant • Request address changes by mail and include old and new addresses. • Flight Safety Foundation, 2200 Wilson Boulevard, Suite 500,
Arlington, Virginia 22201-3306 U.S. • tel: (703) 522-8300 • telex: 901176 FSF INC AGTN • fax: (703) 525-6047

6

F L I G H T S A F E T Y F O U N D A T I O N • HUMAN FACTORS & AVIATION MEDICINE • NOVEMBER/DECEMBER 1990

