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Gentlemen, it is a pleasure to have ithe opportunitly to come to

the tently DECR meetling and talk about
point of view.

T shall not bother you with technical
the problem in 2 brond Wiy .

Lird strikes from o techitical

details but rather lools at

Man's desive to 1y 1ike the bLirds can, a5 You well know, be

traced back to mytholopy. When he £in
ever, talke Irim & lone time to reulize
his "bird buddies" in the air - head o©

ally succecded, 3t did, how-
thal he mignl meet one of
TL.

Tn the bird strike casc, A8 in many olher cases of flight safety,
it appears that we mmst have someone dend hefore woe wake up to

realize that something can and should

be done before nccidents

happen. This is true both for aircraflt and airperl desifm.

Why does it take cuch a long time between the discovery of a danger

and the technical solutbion of the prob

1e?  The answer is difficult

to give, but it is not that the aircraft or airport engincer does

not care. Parl of the explana tion mxy
education and in ihe traditional way o

e Found in basic engincoring
r developing airplanes.

First of all, in aviation as in all types of engineering, you need

2 sel of standards to work to. Theref
use a standard atmosphere with standar
and standard variations with altitude.

ore, Tor design PUTPOSCS WE
d pressures and temperatures
in this atmosphere there

is no wind, ne rain, 10 Snow, 1O fog, no night, no birds -~ mno
operational problems?i Tt is surprising how little is being taught
about practical operational problems in schools and how long time

it takes a person in post-school pract
there is more Lo aeronaulical enginecer
basic structures, basic engine design

jeal work to realize that
ing thon basic acrodynamics,
(with uniform air intake flow),

etc, Better training in practical problems 1is reguired.

Secondly, there is a tendency in aircraft manufacture for the
various departments to jsolate themselves to some degree. There-—
fore, you may Tind designs that are good {rom some points of view
but poor in other respects. A side~by-side design with a large
unobstructed canopy may have maty advantages as far as £light

trajning is concermcd, but it is not a

good "bird strike design".

There is a real nced for people who can handle the total problem
area and optimize from more than one or two points of view.

Thirdly, it is not easy to develop a new aeroplane. From the day
the configuration is chosen and the manufacturing schedule has been
gselected until some years past the first flight date you have your
time filled with work and problems to solve. Sometimes weeks

appear 1o consist of Mondays and Fridays only. Monday is the day

you say: "This new week T will do the

job" - and on Friday you

inink: "Oh, well, we will catch up next week, put what to hell

happened to Tuesday, Wednesday and Thursday".




i\
— .

T this envirvonment vou mast have a very sirons argpsent i vou
wantt to do something now or Lo inlroduce new bagic desian roquire—
ments,  And, yvou mast come enrly with yvour susgestions, bocause
aller a short time lhe tools are moade ond then it becores extrome-
Iy difficultl te make civmges, dioe o the high costs invelved,

(To me the time it takes to make tools has often appenrerd Lo be
urheljevalbly shert — somelimes 1 think teols are sclected before
the conliguration. )

The question then comes up:  "Do you have good arguments for deosion
changes from a bird strilce poind off view?" Somecone may say thial
you do noet, Accideni =tatistics wy, Tor insbinee, zhow that ilie
real salcty prolloms lodoy concern humen Tactors and londings ('_LTI
civil avialion) and that the money for improvement should be din-
vesled here, This 418 not a very good argurent, I is belter 1o
consider separately the vavlious problems mnd the cost for their”
soTution, One may then find thal the bird strike probiem falls

in the rather simple design defhiciency class, where soluitions are
not necessarily diffieult Lo Lind and where the cost of Lthe solu-
tions may Lo nuch smaller than thie cost of doing nothing. Tn such
a cuse you have a good argwnenl for desipn chringres disrepgarding
the magnitude of the speciftic problem jin relulion to the total
sately pichire.  Contrasting this tvpe of safely probloms vou moy
have larper problems (hal are wore psvehological in nature, where
it may e more difficuli to show convineling cosi eoffectiveness in
the solution. Tt iIs not necessarily the sive of the problom that
~lend,

decides wheon it should beoe alir

Fortunately, the continuous work of dedicated people wears thronugh
ithe resistanee to desim modifications, and in the bird strike case
new and betler design regquirements are appearing and resulting in
improved structures and engines,

However, we bolh shounld and can go much further than we have foday,
botlh in airport and aireralt design, before we can Teel satisfied,
There is, lor Instance, no reason to helieve that OO LN canopy
researcly, such as the American bird strike tests al sea lewvel
supersonic speeds, will not result in canopy glass that can take
any scnsible bird strike. Defore we reach this goal, we have to
solve mamy oplical, glass scratching and glass shatter probleoms

and we have to solve the problem of how to geb outl of an ajrcraft
(mi]_:i_tary) with a jammed canopy having an "infinitely" strong glass.

New materials, composites for instance, will cmerge that will

make it possible lo design wing leading edges meeting the combined
requirements of high 1ift, excellent antiicing and good bird sirike
resistance, The need to de so will increase as the ef'ficicncy of
leading edge devices goes up and the requirement for all-weather
flight with excellent leading edge deicing becomes a necessity.
This is a typical acrodynamics-design-manufacturc-maintenance—
operation problem that must be solved.

However, even if we make the improved designs, we cannot relax

the work required to maintain low bird strike hazards in operation,
because, even if modern engines can take a very high "bird beating"
without disintegrating, we sitill as a rule have to discontinue the




flipht ond ronove the engine for inspectltion and repoair when a
bird strike 1is indicated, This is very expensive, especially
in casc of a large airpiane., There is no immediate hope for

damagse-free pird ingesiion in cnEgines.

Fven 1 we should 1he able to solve the damage problem, we still
have Lo consider {he lame-out problem, especinlly for smaller

enpinen.  Yhe inerensed use of oxceurive jets and turboprop air-
crali ob all types of airlields indicates that this problem may

ATCINCIAS G,

Thus, from & teelimical point of view the pood work jmust continue.
Tn Lernald onnl coanoritld ot will roduce the cosls of doing S0 Ly
mAalkinsr sharing of maberial developuent, dosimn melhods anl test
rogitlis possiblo. ALS0, ronsiderable cost roductions for im-
provel i rame desian may he obbained in the futuaroe by means

ol now computerized atress calculabions that climinate the nced
for bird strilic tests, There is still some way to £0 befotre
high spocd rripht at low levels is tectmically saflc wi.th regard

to birad slriles.




