
FLYING DIVISION JULY 1972 

The following is an extraot from an Advisory Circular written by Doctor P. v. 
Siegel, M. D., the Federal Air Surgeon and published by the Departm.mt of 
Transportation, Federal Aviation Administration. It bears DIRECTLY on most 
Company pilots ~ 

SUBJECT: Noise, hearing damage, and fatigue in General Aviation Pilots 

PURPOSE: 

This circular will acquaint pilots with the hazards of regular exposure to 
cockpit noise. Especially pertinent are piston-engine, fixed-wing, and 
rotary-wing aircraft. 

BACKGROUND : 

a. The levels of sound associated with powered flight are trlgh enough for 
all our pilots to be concerned about participating in oontinuous operations 
without some sort of personal hearing protection. 

b. Most long-time pilots have a mild loss of hearing. Many pilots report 
unusual amounts of fatigue after flights in particularly noisy aircraft. 
HallY pilots have temporary losses of hearing sensitivity after flights; 
and many pilots have difficulty understanding transmissions from the ground, 
especially during critical periods umer full power, such as takeoff o' 

DISCUSSION: 

a. Like carbon monoxide, noise exposure has harmful effects that are cumulative 
- they add together to produce a greater effect on the listener roth as sound 
intensity is increased, and as the length of time he listens is increpsed. 
A noise that oould cause a mild loss of' hearing to a man who heard it once a 
week for a few minutes, might make him quite deaf if he worked in it for 
eight hours a day, five days a week. Of course, these losses of hearing 
would not occur overnight; they would build up progressively over a period 
of years. But they would occur. . ... 

b. Pilots who are in the air for more than three hours a week are likely to 
find themselves slightly :deaf after several years of· flying. Pilots of 
large air craft with m8.ximum insu1$.t-ion should be safe if their unprotected 
ears are exposed to the cockpit noises for no more than ten or fifteen hours 
per week. Still, the noise in the quietest cockpits is more than ten times 
as intense as the noise in your car when you are driving to work. In many 
planes, the factor is much greater. Aircraft noise a hundred times as 
intense a!3 automobile noise is oommon, and i n the very noisy types (including 
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some of the large mititary helicopters), the difference may be on the order 
of thousands or even tens-of-thousands. . 

c. Speech is difficult to understand under noisy condi "Lions. Cockpit noise is 
particularly detrimental to speech intelligibility because the engine and 
exhaust noises are at a maximum in the sane .t:renuency range Hhere speech 
has its maximum energy. Pilots often report that, although the volume or 
gain control on the receiver turned all the Na:i up, tower transmissions 
are garbled or covered up, masked, by the engine noise. Tests showed that, 
under takeoff conditions, the intelligibili4y of the to\-Ier controller can 
fall from 100 percent to zero. 

d. The problems are relatively easy to solve. ExPeri1:1ents show-that the use 
of earplugs or similar hearing protection v.Jill prevent nearly every 
difficulty listed. The use of ear-covering devices such as earphones can 
also help, although precautions are necessary since the low-fre~uency sounds 
that constitute most of the damaging energy of the cockpit noise are not 
adequately diminished by earcushions. Under any circumstances, a poorly 
fitted noise-protection device is worse than none because it gives the user 
a false sense of security. Thus, the usual technique of wearing only one 
earphone is not recommended to the pilot who wants to protect his hearing. 
Similar~r, loose-fitting earplugs or headsets are not at all helpful. An 
earplug that is !Iso comfortable that I can hardly feel it" is not doing any 
good. The device need not be uncomfortable, but it HUST BE SNUG. 

e. Speech intelligibility is enhanced - improved tremendousl~r - by the use of 
earplugs in the cockpit. The only people i-lho Nill not reap this benefit are 
those who already have a severe hi~h-tone hearing loss (these are mostly 
people who are particularly susceptible to the deafening effects of noise, 
and who therefore need to be especially careful to protect the~selves ~rom 
further exposure to noise for health reasons). For everyone else, the 
noises that are filtered out by the hearing protector are precisely the 
ones that interfere with understanding radio transmissions. It is only 
neces'sary to remember that, when wearing earplugs, one must speak a little 
louder and exert a bit more vocal effort than usual for the amount of 
noise being heard. Otherwise, it is easy to forget that the noise is 
still there, just on the other side of the earplug and nust still be 
overcome when one talks. 

f. Plugs can be worn just as well under earphones, and the headset cushions 
give some added noise protection. 

g. Earplus are issued free of charge by your ~se Fli~ht Surgeon. 
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RE<XlMMENDED ACTION: 

a. Use earplugs whenever flying. 

b. Use earplugs while wearing earphones. 

c. Be certain that earplugs fit snugly and that headsets are adjusted to cover 
both ears tightly. 

d. Use real earplugs; plain absorbent cotton does not work. 

e. Check the fit of the ear protectors by pressing earplugs with the forefinger 
or earmuffs with the palms. If they fit correctly, no amount of ~essure 
will cut down on the amount of sound that is still getting through. Sometimes 
pressing will increase the sound because the hearing protector is being 
deformed and is allowing some sound to get through; ignore such increases. 
However, if pressing decreases the perceptible sound, adjustment is necessary. 
It may be that the device being used is not quite adequate; for instance, I 
the spring in a headband may not hold the phones tightly enough, or the 
earplugs may be too larger or too small. The point is noted here that since 
properly fitted earplugs form a readily broken airtight seal (if the seal 
were airtight, sound transmission would be greatly impaired), no problem is 
encountered during descents with the ambient pressure increase. 

f. Demonstrate the effectiveness of the plugs by wearing only one during a 
flight of an hour or more. After shutting down the engine, remove the plug. 
The difference in hearing in the two ears will almost make it seem as if the 
ear that was open during the flight is now quite deaf. It is not, of course. 
It is only less sensitive because of the noise exposure, and it will recover 
after a little time. But that loss of sensitivity is an indication of how 
the noise can produce permanent damage to one's hearing. 

g. Note the lessened fatigue after a cross-country flight. \'lith the noise cut 
down, one can fly more comfortably, further, safer. 


